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SUBMITTAL REQUIREMENTS
FOR SUBMITTING UNSOLICIT ED PROPOSALS
TO RESTORE THE SALTON SEA

PROPOSALS MUST INCLUDE THE FOLLOWING ELEMENTS:
Please provide as much detail as possible, including specifications, designs,
schematics, and/or maps.

1. Proposal Synopsis
Briefly describe your proposed technolagyprocess and the problem(s) it solves. Provide
contact information and a briefiscussion of youlirmé gualifications(detailed
qualification informations unnecessarybut can be included in an appendix).

Keyword List: Desalinization, Tourism, esh WaterGeothermal Energy, Electricity
Production, Geothermal, Energy, Electrid@gnerationRenewable Energy, Environment,
Generator, Heat Exchanger, Waste Heat, Oil and Gas Recovery, Condenser, Self Contained In
Ground Geothermal Generat@elf Corained IrnGround Heat ExchangeCross Country
Pipeline,In-Line Pump.

References:U . S. Patent No. 7, 849, 6390ndGeothgrmat | ed: A Se
Generat €6rGG9 ;( $Glsued on: Dec. 14, 2010; u. S. Pat el
Contaned InGr ound Geot her maGGGGlesnes pra@ctolbes9) 2012 UCSI
Pat ent No. 8, 713, 940 :Grerutnidt 1Ged:t hfeS enlaBGGAzemtea ian eod
Issued on: May 6, 2014; and several patent pending applications. Geothermal & Esmunail
(GRC)- Transactions 2012, Volume 3®oster PresentatioBouthern Methodist University
(SMU), Geothermal Conference, Dalldgxas on May 20, 2015Power Point Presentation
Title: AHarnessing Energy and Water in the Salto

ABSTRACT:

Included isan exemplarynethod forrestoratiorof the Salton Seavhich implements the
iScientific Geother mal Tec h matyterminaldakevitor exchangi n
oceanic water and treatimgrrent inflow andarmlandrunoff watersand reusing it which
otherwise would be lo$h salty water of thelak@h e A Sel f -Ground Heatned | n
E x ¢ h a n g €HE) sy$ténQises heat from the Salton Sea Geothermal Field (SSGF) for
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generatiorof electricity andoroduction ofpotablewater. This method is sel§ustained,
envionmentally friendly and has great commercial potential.

The objectives of the enclosed proposal for restoration of the Salton Sea are:

1. Raising and stabilizinthel ake 6s waterl ine | evel;

2. Preventing further pollution of the lakad treatingurrent inflows andarmland
runoff watergo bereusedor farmland and/or refilling depleted aquif@and providing wildlife
sanctuary

3. The gualizing salinity of the salty terminal lake (Salton Sea) water with salinity of the
Oceanic wateand subsequdy providing conditioms for tourisnt andmaking Salton Sea a

renewed recreational destination; and

4. Harnessing prevalent geothermal source of the Salton Sea Geothermal Field (SSGF)
for generation of electricity and production of fresh wateoth haing commercial value

The proposalor restoration of the Salton Seansists of fivePhases:

Phase I- Connectinghe Salton Sea with the Ocean (San Diego, Oceanside area) with
several pipelinediiflows and outflows);

Phase II- Building two maindikes- Onein northern and oni southern part of the
Salton Sea.

Phase Il - Building one power plant using (S@HE) system at one of selected sector;

Phase IV- Building several more power plants using (S&HE) system onein each
selected sectognd

Phase V- Continuedbuildup of additionapower plants using (SEEHE) systemnat each
selected sector

About Technology:

The proposal for restoration of the Salton Beplementghe Scientific Geothermal
Technology modified so to include localmmtitions. TheScientific Geothermal Technology e
Self Contained IfGround Geothermal Generator; The Self Contained Heat Exchanger; and The
IN-LINE PUMP) consist of several designs and variations complementing each other and/or
operating separately in my differentenergy sectoapplicationsTheIn-Line Pump shouldbe
used fortwo way pipelines connecting the Salton Sea with Pacific dmastuse this system
requires the least energy for operation.

As a first optiorfor electricity generatinginit, to be implementedor this proposaist he A Sel f
Contained InGr ound Heat EGHEhsgsterglehastess pr&dGction capacithan

the Self Contained W&round Geothermal Generator (SGGG) systembut isless expensive to
produceandto implement Later on when the (SEBHE) system startgeneratingevenuet can

be replaced with (SEBEGG) systenwhich at this stage requiresoreinvestmenind timefor

full development

January 2015 Page3 of 67



Proposal- SSA Geothermal Worldwide, Inc. (Scientific Geothermal Technology)

Insummary: Thé unct i oSelf Goftainedhyf&r 6 und He a t(SCEGHEsgsterg e r 0
consists of several stages:

1. Extracting heat from prevalent geothermal sources;

2. Transferring heat up to the ground surface through completely closed loop @ystem
need for geothermdluid to bepumpedo the surfaces is thecase with conventional geothermal
systemy,

3. Using extracted heat from geothermal sourcegdoeratiorof electricity for
commercial and residential ussd

4. Producingpotablewater as a byproduct without spending additional energy for its
production.

It is well known that there is an enormous source of energyerour feet whether it is a few
miles underground or on the surface in locations such as Hawaii. The question was, until now,
how to harness it expediently and efficiently?

2. Problem Definition
Many proposals that we receive suggest that a
the Sea. Oftentimes the same proposals do not define what problem or issue is being fixed.
Theguidelines eferenced reports describe various phyk@aalities of the Seandwe
suggest referring to these reports in your problem definition.

The Salton Sea is Cal i f oaboui5@érsenttatierthanshe | ake a
ocean. The Salton Sea i s a oitlets Watér flowd intolita k e, 6 me an
from several limited sourcebut the only way water leaves the sea is by evapordilomlake is
currently 35 miles long, 10 miles wide, and is located south of Palm Springs in a basin 230 feet
below sea levelThe Salton Se&eothermal Field (SSGF) has a high salinity and the core
temperature is high. The eabtlsrust at the south end of the Salton Sea is relatively thin.

Temperatures in the Salton Sea Geothermal Field can react &% than a mile below the
surface.There are already several conventional geothermal power plants in the area.

Runoff water from nearbfarmlandwhich contains fertilizers, pesticides and other pollutants
from Mexicali, Mexico,contaminate Salton Sead make ianundesirable tourist destination
especially for beachoers.

Therunoff water has been decreasing and is set to decline dramatically after 2017, when more
water will be transferrettom the canal (Colorado Rivetp San Diego County antié Coachella
Valley under a water transfer déalown as Quantification Settlement Agreement, or QSA,
whichwould speed uphedisappearance of the Salton Sea.

As the lake level dropgxposing the lake bed and precipitating higher salinity leiredsgasing
amounts of dust will blow from exposed shorelines. That dust could pose serious health threats in
an area with high rates of asthma and other respiratory illnassesll as a serious threat to its
multi-billion-dollar tourist trade

In a recenteport, the Oaklanebased Pacific Institute projected that without action to address the

January 2015 Page4 of 67



Proposal- SSA Geothermal Worldwide, Inc. (Scientific Geothermal Technology)

Sal ton Seads d edrnesodiabandaetonamit cogisirhhaghel healtrgcare costs
and lower property values, among other céstsould range between $28lion and $70 billion
over the next 30 years.

3. Design
Please address the following questions:
1 How would the technology/process be applied at the Salton Sea?

The objectives of the enclosed concept for restoration of the Salton Sea are:

1. Raisingand stabilizinghel a k e 6 s w a lty eanriectimgeéhe Sadton &da with
Pacific coast (Phase; I)

2. Preventing further pollution of the lakg building two main dikes formingcentral
mass of water antivo peripheral reservoirs for containingdatneatingcurrent inflowand
farmland runoff waterand reusing itand providing wildlife sanctuar§Phase Il);

3. Theequalizing salinity of thesalty terminal lake (Salton Seapter with salinity of
the Oceanic wateand subsequently providing cotidins for tourism andnakingSalton Sea a
renewed recreational destinatif?hase | & Il);and

4. Harnessing prevalent geothermal source of the Salton Sea Geothermal Field
(SSGF)for generation of electricity and productionmdtablewateri both havimg
commercial valuéPhase Ill, IV & V)

Phase [:

Phase | consists of building an ocean pipeline system connecting the Salton Sea with
Pacific coast San Diego or Oceanside area. The pipeline may have prefé@piyelines 8
inflow and 2 outflow) following FWY 8 or FWY 10 to Beaumont, then 79, Temecula, etc. or
aroundthe mountains through Riverside or any otpegferredcorridor. Having Phase | finished
we would be able to pump out high salinity water frivbottom of the Salton Seashere high
salinity water because of higher density is accumulated inject it intathe Pacific Ocean and
bring ocean water into the Salton S&. connecting the Salton Sea with the Oceawould be
able to controthelevel of the Salton Sea and equalize (rejwalinity of the Salton Sea withe
salinity of the Ocean. Why San Diego area and not the Sea of Cortez?
The Sea of Cortez has in general stationary water and we may end up exchanging the same fluid.
Pacific coast has strong current and high salinitiemiom the Salton Sea will disperse itive
vast Ocean without negative effect on marine |
i s s Alterbatively,the ocean pipeline system may comprise at least three ocean pipelines
fluidly connectirg an ocean with a central mass of watea salty terminal lake, such as the
Salton Sea. Two of the at least three ocean pipeiragprovide inflow into the salty terminal
lake and one pipelinmay provides outflow from the salty terminal lake for aamtiing the lake
water level.

Phase II:

Phase Il pevens further pollutionof the Salton Sea and providing sanctuary for wildlife.
Phase Il consists diuilding two maindikesforming a central mass of water and two peripheral
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reservoirs onein northern and oné southern part of the Salton Siefor containing and
treatingcurrent inflow andunoff water from nearby farmland before pumping it back and

reusing it for farmland.An exanple forthetreatment of wastewater can the Arcata
WastewateiTreatment Plant and/ildlife Sanctuary. lis an innovative sewer management

system employed by the city of Arcata, California. A series of oxidation ponds, treatment
wetlands and enhancement marshes are used to filter sewageByasgparating the lake

three sectionall currentinflow waterwill be available for farmland and/or refilling depleted
aquifer which otherwise would be losAlternatively, water from reservoirat least earlier salty
fils,canbe pumped i nt o o uspefsingitinto vastiPacédcéan@ ¢aabhe f or d
injected into wells for forming or maintaining geothermal reservoirs for better heat transfer to the
heat exchange system.

Benefits of Phase | & II:

1. By separating the lake in three sectiakcurrentinflow waterwill be available for
farmland and/or refilling depleted aquifer which otherwise would be Bgtsaving and
restoring the Salton Seae will continue having a substantial water surfataow oceanic
waterin our proximity which has postive effect on our local climateourism and economy.

2. After several yearghecentral section of th8alton Sea will contain mostly oceanic
water. By controlling inflow and outflow at the Salton Sea can produca surplus of(now)
oceanic water todused for feeding geothermal power plantgfmeration o&lectricity and
production ofpotablewater.

3. As a renewed recreational destination the Salton Sea ardwrish with tourism
Beaches can operate all year around. It would provide aftralseilding memorable restaurants,
resorts anavaterfrontcommunities.

4. The wildlife sanctuary will thrive and ecosystem will benefit

Conseguences if we donot restore the Salton Sea:

1. If we donot restore and save the Salton Sea it will drywaitht the exception of one or
two relatively small ponds which willaveextremely highsaltconcentratiorandwill be toxic. A
huge lake bed will be exposed and we would encounter negative effects such as dust storms and
health issues associated with itkas asthma and other respiratory diseases;

2. Already established wildlife will gradually disappear;

3. Real estate value depreciation in nearby areas and subsequently reduction in businesses
and population will occuin a recenteport,the Oaklanebased Pacific Institute projected that
without action to addr ess itehmesocBlahdteaomomiEestsd s det er
d in higher health care costs and lower property values, among othed caestdd range
between $29 billion and $70lln over the next 30 years.

Cost estimate for Phase | & Il

This proposal is a preliminary design explaining the feasibility of the concept. The
second stage would require collaboration with potential contractors and would contain more
details, includingnore detailed cost estimate, which would follow with the final production
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design After consulting with engineers in the pipeline business, | have been informed that range

of cost today of installed pressure pipe ofidéh diameter in various terrains uld be $606

$1,000 per linear foot. | used most conservative option $1,000 per linear foot. This is still a rough
cost estimate, a few adjustments still can be made, but at least we have a bulk cost estimate for
evaluating the proposal.

It means that@nnecting the Salton Sea with Pacific Ocean (San Diego area) distance
about 80 miles (about 20 miles mountain terrain and about 60 miles relatively flat tewaiey
to: 80 miles x 10 pipelines = 800 miles of pipelines could cost apbatbillion. To add several
pump stations, several freeway underpasses, and peitstdl might be undef5 billion. |
believe that two main dikes (about 15 miles), separating the Salton Sea and several secondary
dikes (another 15 miles), including treatment fdanould cost another billion or twehich
would end up to about $7 billion

To start several power plants on several sectors around the Salton Sea could take another
billion or two. Proposed power plants consist of 24 virles and with mangrojectedpower
plarts we need to implement a new system for drilling faster, deeper and wider wellbores.
The new drilling system is more expensive at this earlier stage because of develmmhdnit
in thelong term it is better and less expensive solution.

It means that we can restore the Salton Sea with less than 10 billion. A portion of the
revenue from those several power plants in several sectors around the Salton Sea can be used for
financing subsequent power plants. This will provide conditions for thatpraector to get
involved with more confidence. This process will continue to grow and the future generations
will continue building on it.

In the meantime, by filling central part of the Salton Sea with oceanic water, the private
sector could start deloping resorts, beaches, hotels, motels, etc., and start generating revenue
from tourism.

It is important to understarideimportance oimplementation othis proposal
especially Phases | & lfpr therestoration of the Salton Seadtheratio ofits cost and benefits.
Whateverinitial cost to build the Phase | Bis going to be $4 billion, $5 billion or even$6
billion - it is imperative that we do it because ithefoundation for subsequent phases which
have great potential fareneratingevenuan hundreds billiorof dollars econonic development
and clean environment. The-Line Pump(illustrated in FIGS. 22 & 233houldbeused fortwo
way pipelinesonnecting the Salton Sea with Pacific cdmstause this system requires the least
erergy for operationEachin-Line Pump is an efficient pumping device and would redilee
final cost of the project. It functions as a generator at downhill flow réutegenerates
electricity, which can be added as a supplement to energy needechitbianp horizontal flow
routes.We should have at least 3 bidd@sntractorspnd select one with most affordable price
and best credential$he Salton Sea Authority should inform local politicians about this proposal
and should initiate an aggresseféort on state and federal level asking for a grant or long term
loan for implementation of the Phase | & As is the case with any new technology, it is
difficult to predict the exact costs for developmantl implementationofthi@ Sci ent i f i ¢
Geothema | T e c h n edawsg of the unigue locltion, havangpurce of heatmantle
plume under the Salton Sea Geothermal Field (SS@Rjithe simplicity of the system, the
revenue generatdtbm harnessing geothermal energy is expected to be in tliedduhillions of
dollars in several decades and will contigemeratingsuch revenua thefuture. Therefore
whether initial expensesf the projectare$9 billion or $17 billionis less relevant in comparison
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to long termbenefits gained for economyaenvironmentlt is imperative that we find funding
for it.

Another strong point of provingrelevancyof the initial cosof the projecis that in a
recentreport,the Oaklanebased Pacific Institute projected that without action to address the
SaltonSe a 6 s d e thelongterm sotial anah economic cosétsin higher health care costs
and lower property values, among other castsould range between $29 billion and $70 billion
over the next 30 years.

The @atio of cost and benefits of this pagal for restoration of the Salton Sea can be
comparedo theratio of cost and benefits of the Hoover Daktthough the Hoover Damat this
time operates with only 20% capacity because of the droiidids generated revenue many
timesoveri tirdtial invegment and still continue so. Reductionpsbductioncapacity is not
expected irthe Salton Seproject.

How to pay for Phase | & 11?

A substantial portion othe cost for the Phasé & Il could be paid inthe future from
portion ofrevenuegeneraing from tourism. Alsoa portion of the cost for the PhaseX 1l could
be paid from theevenuegenerated from Geothermal Power Plants during and afteiirmguig
of Phase V.

Phase llI:

Phase Il consists of building the first Power Plant at one sdlsetetoyin accordance
with the proposalusing Self Contained #&round Heat Exchanger (SGHE) system modified
So to use salty water from the lakegenerateslectricity andhaving byproductresh water.

Portion of generatg revenugrom generatealectricity and fresh water can be used for building
subsequent power plants (@hase 1. By having saved the Salton S@hase | & I)we will

have plenty o{now) oceanic water for operating many Power Plantb@surrounding area.
Alternatively,for thefirst Power Plan{Phase IIl) wecould use binary system to provide
electricity duringconstructiorof the (Phase Iand further for pumping fluids throughe pipeline
system.

Phase IV:

By having saved the Salton Sea (Phases | & Il) and finishedimgithe first Power Plant
(Phase Illusing Self Contained sround Heat Exchanger (SGHE) system we castart
building several additional power Plaritone on each selected sedtwaccordance with the
proposal;

Phase V:

Phase V consists @bninued buildup of additiond?ower Plants. By having saved the
Salton Sea (Phase | & 1l) we will have plenty of ocean water for operating series of Power Plants
using Self Contained &round Heat Exchanger (SGHE) system modified so to use salty
water flom the lake t@enerateslectricity andoroducepotablewater.By usingthe Self
Containedn-Ground Heat Exchanger (SGIHE) system we are not limited to geothermal
reservoirsBecause ofheunique location, having mantle plume under the Salton Sea &ewh
Field (SSGF), the potential for the profit by harnessing geothermal energy is encfimsus.
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phase (Phase V) can be budpidly with additional investments or alternativelyasiower pace
by investments from portion of revenue generated fromepliag power plants.

The foregoing and other features and advantages of the present proposal will be apparent from the
following more detailed description of the particular embodiments of the proposal, as illustrated
in the accompanying drawings amappendix.

BRIEF DESCRIPTION OF THE DRAWINGS

TheProposalfor Restoration of the Salton Sedth Scientific Geothermal Technologyill be
described with reference to the figures of which:

FIG. 1is a cross sectional view of a Self Containe@Ghound Gethermal Generator (SEI
GGG) with main segments;

FIG. 2is a cross sectional view taken along ling of FIG. 3 of a Self Contained h&round
Geothermal Generator (SGGG);

FIG. 3is a cross sectional view of the condenser distributor alon@hé@f FIG. 2;

FIG. 4is a cross sectional view of the condenser distributor alond{h®f FIG. 2;

FIG. 12 is a schematic diagram of cross sectional view of the Self Contair@rblmd
Geothermal Generator (SGGG) with main segments including heatleaceger on the ground

surface;

FIG. 13 is a schematic diagram of cross sectional view of an alternative independent heat
exchange system, the Self Containedhound Heat Exchanger (SGIGE) with main segment;

FIG. 22is a cross sectional view takenmdpline 222 2 6 o0 23oflad Idine Pump;
FIG. 23is a cross sectional view taken along line23 6 o 22oflad Iidine Pump;

FIG. 24 illustrates a schematic cross sectional diagram of a universal heat exchange system in
accordance with the propal,

FIG. 26 illustratesa schematic diagram of the heat exchange system shown in FIG. 24 to be used
for production of electricity in a location where lava is accessible in accordance with the
invention;

FIG. 27 illustrate a schematic cross sectionalgiam of the heat exchange system shown in
FIG. 24 to be used for production of electricity from heat source such as oil well flare stacks in
accordance with the invention;

FIG. 29 is a plain view of the heat exchange system shown in H®& be usegdas an

alternative optionfor production of electricitypotablewater and salin accordance with the
proposal,

FIG. 30is an cross sectional view taken along B3 00d FIG. 29, in accordance with the
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proposal;

FIG. 31is an cross sectional view &k along line81-3 10d FIG. 29, in accordance with the
proposal;

FIG. 32illustrates a perspective cross sectional diagram of an alternative heat exchange system
to be used in desalinization plan shown in FIGS329

FIG. 37 is a plain view of a largsalty body of water and schematic diagram of pipeline systems
associated with restoration of the Salton;Sea

FIG. 38is a plain view of a large salty body of water and schematic diagram of pipeline systems
for exchanging that water with oceanic water and section of geothermal power plants with an
alternative cooling system

FIG. 39is a plain view of a large salty body of water and schematic diagram of pipeline systems
associated with an alternative section of geothermal power plants

FIG. 40 is a plan view of a large salty body of water and schematic diagram of pipeline systems
with an alternative section of geothermal power plants shown in FIG. 39 with an alternative
cooling system

FIG. 41 is a plain view of a schematic diagram of the geothermakpgVant with array of 24
wells.

FIG. 42 is enlarged schematic diagram of the one section of the geothermal power plant shown in
FIG.41 with a cooling system;

FIG. 43 is enlarged schematic diagram of the one section of the geothermal power plant shown in
FIG.41 with an alternative cooling system;

FIG. 44 is enlarged schematic diagram of the one section of the geothermal power plant shown in
FIG.41 with an alternative cooling system;

FIG. 45is an cross sectional view of one power unit taken alongtbs of FIG. 47;
FIG. 46is an cross sectional view taken along Hited 600 FIGS.45, 47,and 48;

FIG. 47 is schematic diagram of a geothermal power unite of the power plant illustrated in
FIG.45 with an alternative secondary power unit aside;

FIG. 48 is schematic diagram of an alternative power unite of a geothermal power plant modified
for production of electricitypotablewater and extraction of minerals;

FIG. 49is a cross sectional view of an alternative power unit taken along 18+ 906 FIG. 48.

DETAILED DESCRIPTION OF THE TECHNOLOGY AND THE PROPOSAL FOR
RESTORATION OF THE SALTON SEA
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FIGS. 1- 4 and12illustrate crosssectional views of the Self Contained@round
Geothermal Generator (SGGG) with main segments. The SGGG system useggeral
completely closed loop systems ageherateglectricity down at the heat source and transmits it
up to the ground level by means of electrical cables. TheG&&b apparatus consist of a boiler
120, a turbinel30, a convertel40, a generatoi50, acondenser distributdr60and condenser
68. The boiler is exposed to the source of heat. The engine compartment is thermally insulated
and cooled with a second closed loop system which is engaged with a third closed loop system at
ground level andieneragsadditional electricity.

By lowering the SCIGGG apparatus in a predrilled well bore to the hot substrate of théEsarth
crust, electricity is generated below the ground and transmitted up to the surface by cable and
subsequently through existing elecal grids to residences and industry.

FIG. 13 is a schematic diagram of cross sectional view of an alternaidependent
heat exchange system, the Self Containe@round Heat Exchanger (SGGE) with main
segmentsincluding a close loop lin@é2, the firstheat exchanger deep in the grodi@andthe
secondbnel182on the ground surfacéhe SCI-GHE system is an integral part of the SGGG
system and can be useéparately as an independbagat exchange apparatdhe SCIGHE
apparatus consistg:dwo coils (heat exchangerp8and182 a closed loop thermally insulated
line 72; at least one Hine pumpl72 and a #Abi A&8ry power unitao

By lowering a first coiled pipe (heat exchange8Bin a predrilled well bore to the source of heat
(hotrocks or hydrothermal reservoir) heat is absorbed and transyyrtédulating fluid

through a thermally insulated closed loop lit#to the second coiled pipe (heat exchan@gp)
which is connected with a second closed loop system (binary poweaugiund level 84

which generateglectricity by using Organic Rankine Cycle (ORC) which is then transported
through the electricity grid to residences and industry.

The slide illustrating-1G 12 andFIG 13 side by side explains and compares-8Q@Gand SC{

GHE systems. The (S@HE) system is an integral partthie SC-GGG system and has less

production capacity than the (SGIGG) system but it is easier to build and maintain. The
Scientific Geothermal Technoloospydischat inmsteaddot r equi r e
dry hot rocks.

FIGS. 22and23illustrate an IaLine Pumpl72which isanintegral part of the SCI
GGG & SCIGHE systemslesigned for circulating fluids through a closed loop systamdcan
also beusedeffectivelyin many apfications wherever substantial pumping force is needed. For
example, the Line Pumpl72as a repetitive segment can be used for pumping up oil from oil
wells (reservoirs) in which gepressure is low, or any other type of fluid from a reservoir, such
as,but not limited to, water or natural gas. ThelLine Pumpl72is an electric motor of
cylindrical shape and can be inserted as a repetitive segntbefipeline and has no length
limitation; therefore it increases power to the electwtor which impéats pumping to circulate
fluid at desired speedheln-Line Pump172is an electric moto®1 consisting of a rotot02 and
a statorl04. Statorl04and rotorl02are engaged through two sets of ball bearBigand an
additional set of sealant bearir@® The hollow shafb0 has continuous spiral bladg% formed
on the inner side of the hollow sh&fi. When the electro mot®&a1 is activated the hollow shaft
50 which is a central element of the rofi@2rotates with the continuous spiral blagiewhichis
coupled within the hollow central sh&® of the rotorl02 creating a force to move fluid through
the closed loop lin€2. For example thén-Line Pump172can be used in cross country pipeline
for oil, gas, water, etc., as a repetitive segment. Wanthdll route it can function as a generator
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andgenerateglectricity which can be used to supplement theifie Pump in horizontal and
uphill route.

FIG. 24 illustrates a schematic cross sectional diagram of a universal heat exchange
system210,aso shown in FIG13, with main segmenténcluding: a thermally insulated close
loop line72 with an ih-Line Pump 172 first heat exchangdr68positioned inaheat source
environment AAO0; andl82postionednamreafetrederevimtmeeax ¢ MaBBrdog e r
By circulating heat exchanging fluid through closed loop system heat is extracted sz
source through the first heat exchang@8 and transferred through thermally insulated Ii2¢o
the second heat exchand®?2for external use inclling production of electricity. The heat
exchange syste@l0is portable and can be used in many different applications.

FIGS. 26 & 27illustrate for better understanding,function of the universal heat
exchange syste10,shown in FIG24, implemenedin two different applications.

FIG. 26 illustratesa schematic diagram of the heat exchange system shown in FIG. 24 to
be used for production of electricity in a location where lava is accessible in accordance with the
invention. Here irFIG. 26 are illustrated two posts/towei®2and194erected on either side of a
lava flow/tubel96with cable193suspended between them efinst heat exchangel68is
lowered at safe distance close to lava fi#% and the second heat exchan@j@®is coupled into
boiler/evaporato220of the binary power unit80which isexplained in FIGS14and15. Here
are also illustrated turbin@80,generato250andacondenseR60.Here is also illustrated
cooling system for the condens¥80 consisting of additional clogddoop systen270which
consist of several interconnected back pressure reducing cyl2e2msith coiled heat
exchanger268inside thermally insulating line272, and heat exchang2B82 submerged into
Oceanl65.There is also am-Line Pump 172to circulate heat exchanging fluid througlosed
loop systen?70.The condenseR60is elongated withback pressure reducing cylind@g2to
reduce back pressure which exists after steam passes through turbine com@a@niant
implementing this methodologyor example, the State Hawaii could save around one billion
dollars which they spend yearly for purchase of oil for production of electricity. This portable
system can be used in many locations with minor adjustments. For examihle Eota Ale
volcaro, supporting tower$92and194 can be erected on top thfe sides ofthe craterwith cable
193suspended between towerBhe first heat exchangell68 can be lowered close to lava lake
which is visible several hundred feet belthvetop ofthecrater. Mdile binary power unii80
can beassembleat safe distance nearby.

FIG. 27 illustrates a schematic cross sectional diagranthef heaexchange syste210
shown in FIG. 24 to be used fgeneratiorof electricity from heat sourssuch as oil well flare
stacks in accordance with the inventidngas flare, alternatively known as a flare stack, is a gas
combustion device used in industrial plants such as petroleum refineries, chemical plants, and
natural gas processing plants as well as at oil or gas gdrodwsites having oil wells, gas wells,
offshore oil and gas rigs and landfills. Whenever industrial plant equipment items are over
pressured, the pressure relief valve providedrassential safety device on the equipment
automatically release gasesiathare ignited and burned. Here irGF127 are illustrated oil well
flare stackl37,support structur 138,the heat exchange syst@h0with first heat exchange
168 positioned on top of supporting strucut38andthesecond heat exchange82 coupledinto
theboiler/evaporato220of the binary power unit80.By circulating heat exchanging fluid
through closed loop systei0heas from flame 139is extractedhrough thdirst heat
exchanged68and transferred throughermally insulated lin@2 to the second heat exchanger
182which heatsaworking fluid or water, depending on size and temperaturégin
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boiler/evaporato220of the binary power unit80.Here are also illustrated main elements of the
binary power uni.80,turbines230,generato?50 anda condenseR60. In this illustration the
condenseR60is cooled with additional closed loop syst&iD consisting of tkfirst heat
exchangeR68,closed loop lin€72and the second heat exchang&2which can be submerged

into nearby source afold waterl66 such as pool, lake, river, etlternatively, an adjustable
perforated shield can be installed on toa@i&re stack covering one side of thiest heat
exchanged.68androtating, as needed, to prevent flame to be blown away from helzeyer

by wind. Contemporary believes that harnessing flare on top of stack is not feasible because it is
difficult to envision a power plant on top of a flare stack. That contemporary believe is debunked
by this invention by transferring heat from flame top ofaflare stackl37trough heat exchange
system210 to the power unilt800n the groundFor clarity and simplicity, here iBIG. 37 is
illustratedfirst heat exchangelr68 positioned on top of supporting struaut38.Alternatively

thefirst hed exchangef68can be installed inside any chimney through which passes hot air,
smoke, or steam and used that secondary heat source before it dissightsitmosphere. The
universal heat exchange syst2tcan be used in any situation where sowfceeat is difficult

to access or is not suitable for relatively heavy equipment of a power plant or powByunit.
implementing this methodologyorldwide in industrial plants a lot of electricity can be produced
from sources considered at this time agaste.

FIGS. 24, 20-32, illustrates and explairan alternativeptionbasedon desalination of
the Salton Sea by using the Salton Sea Geothermal Field (3@ CIGHE systenfor
production ofelectricity, potablewater andsalt.

FIG. 29illustratesthe heat exchange syst@th0with thefirst heat exchangelr68
lowered into the welbore30 at the source of heat (sE&G. 30), thermally insulated liné2,and
the second heat exchand®?2 coupled intathe boiler/evaporato17 of the power uni280.By
circulating heat exchanging fluid through a closed loop sy&tEbpheat from hot rocks or
hydrothermal reservoir is extractdtough thdirst heat exchanger68and transferred through
thermally insulated lin@2 to the second heat exchand@&2 which is coupled into a
boiler/evaporator/distille17 of the power uni280. Salty water from Salton Sea is injected into
theboiler/evaporato217through the pipelin@64 and valve267to the levefi H (seeFIGS. 30
and31). Thesecond heat exchangs82which is coupled into a boiler/evaporai7 heats salty
water and steam is produced which turns the turB8@avhich is connected to and spithe
generato50which produces electricity which is then transmitted through an electric Giniel.
power urit 280 hasthe condense260which is cooled with an additional closed loop sys&ita
consisting othefirst heat exchangeét68, closed loop lin72and the second heat exchanger
282which is submerged in Salton Sea for cooling or if necessary neaobpyitwl for that
purpose. Condensed steam fritacondense260exits power plan280through pipeline256to
join pipeline266 andreturnspotablewater intothe Salton Sea. Alternativelyotablewater can
be collected into largpeoolsfor use when nated in nearby agricultural fieldexplained later on
in FIG. 3649). The pipelin€272exiting the condens&60enters the heat exchanger containers
254 which are positioned underneath removable R&2docatedin nearby desalinization
processing buildig 290 (see FIG. 31). The desalinization processing buil@®@is closed and
creates greenhouse effect.

Alternatively, if situation regarding desalinization of the Salton Sea changes, the
boiler/evaporato217 and cooling system of the conden®6&0 of the power uni280can be
slightly modified to function solely agbinary power unit t@yeneratenly electricity.

The pipeline7 2 after exiting the boiler/evaporat@d 7 branches into a pipeling8 which also
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enters the heat exchanger contairg4which arepositioned underneath removable pab&
locatedin a nearby desalinization processing build2®§ to induce evaporatiofsee FIG. 31).

Whenthe salty water in the boile217reaches levdl L thesalinity levelis high and is released
through a valve269and pipeline265into collector poolf63and subsequently innearby
desalinization processing buildiz§0in which salt and clean water is produced. Salty water
from collector pool263is distributed into removable pa@52which siton the heat exchanger
container2254which are filled with heat exchange fluiahd accommodates three pipelinégs,
272and108which heats heat exchange fluid in contair®¥4 and indirectly heats salty water in
pans252. Salty water evaporates fromated pan252and condenses around condensers panels
279which arepositioned under a roof structu282 of thedesalinization processing buildi2§0.
The pipeline278after branching from pipeling72entersa ceiling section of the desalinization
processing building290and functions as a condensénndensed fresh watg®3drops, as rain,
into channel294from which it is then collected into contain@81 and returned intthe Salton
Sea through a pipelir266 (seeFIG. 31 and32). After heated wateevaporates from pa2b2a
layer ofsalt will form on the bottom of theans252. Theremovablgpans252 containing salt can
be raised with cables and ratchets or hydraulic systems so that one end of the remov&a2 pans
is higher than the other (iktrated witha dash line in FIG. 3)land then slightly jerked and then
salt is unloaded oavehicle or platform for transport. The profile of the removableZ&on
thelower end is slightly larger for smoother unloading and can have closintyeopaing
mechanism (not shown in this illustration). A wédlis also illustrated with Blow Out Preventer
31 and derrick240above it. Further, two sections of the desalinization processing bulléiihg
are illustratedThe building can have many such seati®o allow continues process of loading
salty water in one section and unloading salt feorathersection.

FIG. 30is a cross sectional view taken along 83 0ob FIG. 29.In addition to its
previously explained elements and functions in A& this illustration shows a wellore30
with casing247 and the first heat exchangbe88in it, and the other elements of the power plant
280.Also illustrated as an alternative option is, at the bottom of thebeed30,anIn-Line
Pump 172which can battached, if needed, to the first heat exchadgérto circulate
geothermal fluids upward and around the first heat exchd@dor more efficient heat
exchangeAlso, illustrated is arin-Line Pump 172 having two fluid stirring elements73on each
erd. The fluid stirring element&73are simple structural pipe sections with openings on the side
wall, preferably at an angle (nsthown in thisllustraton). The purpose of the fluid stirring
elementsl730n the lower end of thim-Line Pumpl72is to drect surrounding geothermal fluid
into theln-Line Pumpl72. The purpose of the fluid stirring elemeifg3on the upper end of the
in-line pumpl172is to direct geothermal fluid from tHa-Line Pump up and arounthefirst heat
exchangefl 68 Also hereillustrated is the base of the structural plig5.

FIG. 31is a cross sectional view taken along [81e3 10dFIG. 29. This illustration
shows removable pa2&2which sits on the heat exchange contai@&4which are filled with
heat exchange fluidnd accommodates three pipelin&s$, 272and108which heatsheat
exchange fluid in containe54 and indirectly heats salty water in removable @zzdand
induces evaporatiolso shown is a thermal insulator and supporting stru@gfaunder the
container254. This illustration also shows roof structui2®2 of the closeddesalinization
processing buildin@90with pipelines278which supply cold water to the condenser pagé:
Condenser panels are illustrated in two alternative positiorisedieft and right side of the
building 290. Also shown are collecting pa@284 positioned underneath condenser pa@&3
(illustrated inFIG. 32). Also illustrated are plastic curtai@3 6 with vertical tube96 which
collect and funnel condensed dropl2®3into provided channel®94.The plastic curtain®76
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preferably,can benflatablestructureto provide thermal insulation between warm lower section
and colder upper section of the buildi2@0. If necessary, the upper section can be also cooled
with an aircondition system. Alsshown are raisedemovable pan252(in dash line). Alsp
shown are thermsolar paneld06on the roof of the desalinization processing build8§and
corresponding heat exchange lit@8inside the heat exchanger canas254which is

illustrated and explained iRIG. 32.

FIG. 32 illustrates a perspective cressctional diagram of an alternative thersaar
heat exchange systerd to be used in the desalinization plant showRI@S. 29-31. Here is
illustrated, & optional solution, thermeolar panell06 positioned on the roof of the
desalinization processing buildiz@0to be used for heating hematchange fluid in the contairser
254and indirectly heating salty water in pa&2is2to induce evaporation. Hereatso illustrated a
plate283at the bottom of the condens&f9which functions as a frame for the conderzze
and also as an electrode positively (+) charged. The cond&r&isr coated with super
hydrophobic material to induce releasdiny waterdroplets fromthe condenser and
subsequently to improviae condensation process. Here is also illustrated 2p4dpositioned

underneath condens2r9. Thepark84has a fAYO shape profile and

293from the condense&t79and deliers fresh wate295into container®71(shown inFIG. 29).
The fresh wateR95is then pumped into the seaused for differenpurpose The par284is
negatively charged to improve the condensation process.

The thermesolar heat exchange syst&@coud function with geothermal support or
independently in desalinization process.

Production of salt can have commercial value. Salt has been mined for centuries to help preserve

food and enhance its flavor. Today, salt is also processed into chlorine gaajor component

for making plastic, bleach and paper. Alternatively, if production of salt is not needed anymore
for whatever reason (enough produced or oversaturated market or disposal problem, etc.) then
power plant300can easily switch to altertige design to bypadbe production of salt and

produce only electricity and fresh water as explained in FIGA37

FIGS. 37-49illustrates and explains an alternative opfionrestoration of the Salton
Seabased ortonnecting the Salton Sea witie Ocean andsing the Salton Sea Geothermal
Field (SSGFanNdSCFGGG and /0ISCIGHE systenfor production of electricityandfresh
water.

As mentioned earlier the Salton &euab0iesentCal i f or ni

saltierthat he ocean. The Salton Sea is a Ater minal

flows into it from several limited sourcdsut the only way water leaves the sea is by evaporation.
The Salton Sea Geothermal Field (SSGF) is a high salinity anetdnigierature resource. The
earthd erust atthesouth end of the Salton Sea is relatively tiemperatures in the Salton Sea
Geothermal Field can reach 68Bless than a mile below the surfadéere are already several
conventional geothermal power plaitighe area. The lake is shrinking expodinglake bed and
salinity level is increasing which is pending environmental disaster and a serious threat-to multi
billion-dollar tourism. FIGS. 3749illustrate and explain a concept for restoration of thikos

Sea in accordance with surrounding conditions. This concept is not limited to the Salton Sea in
California, and therefore can be used in similar locations with prevalent geothermal sources,
proximity to the Ocean and/or fresh water.

Summary of theProposalfor Restoration of the Salton Sea:
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The objectives of the enclos@doposal forRestoration of the Salton Sea are:

1. Raising and stabilizindhel aked6s waterl ine | evel by connect
Pacific coast (Phase I);

2. Preventindurther pollution of the lake by building two main dikes formancentral
mass of water and two peripheral reservoirs for containing and treatirent inflow and
farmland runoff waterand reusing iind providing wildlife sanctuary (Phase II);

3. The qualizing salinity of the salty terminal lake (Salton Sea) water with salinity of
the oceanic water and subsequently providing condif@mtourism and making Salton Sea a
renewed recreational destination (Phase 1 & Il); and

4. Harnessing prevalegeothermal source of the Salton Sea Geothermal Field (SSGF)
for generation of electricity and productiohpotablewateri both having commercial value
(Phase lll, IV & V).

The proposal for restoration of the Salton Sea consists of five Phases:

Phasel i Connecting the Salton Sea with the Ocean (San Diego, Oceanside area) with
several pipelines (inflows and outflows);

Phase II- Building two main dikes onein northern and oni southern part of the
Salton Sea.

Phase llI'7 Building one power plarusing (SCIGHE) system at one of selected sector;
alternatively, first Power Plant could use binary system to provide electricity during production of
Phase | and pumping system.

Phase Vi Building several more power plants using (S&HE) system onein each
selected sector; and

Phase Vi Continued buildup of additionglower plants using (SEEHE) system at
each selected sector; this phase (Phase V) can bedpidlly with additional investments or
alternatively at slower pace by investments finca portion ofrevenuegenerated from preceding
power plants.

Phase I

Phase | consists of building an ocean pipeline system connecting the Salton Sea with
Pacific coast San Diego or Oceanside area. The pipeline may have prefé@piyelines 8
inflow and2 outflow) following FWY 8 or FWY 10 to Beaumont, then 79, Temecula, etc. or
aroundthe mountains through Riverside or any otpegferredcorridor. Having Phase | finished
we would be able to pump out high salinity water fritvmbottom of theSalton Sea and inject it
into the Pacific Ocean and bring Oceanic water into the Saltont8gh.salinity water haa
higher density antlasatendency to accumulabe thebottom of the Salton Sea. By connecting
the Salton Sea with the Oceae would beable to controthelevel of the Salton Sea and
equalize (reduce) salinity of the Salton Sea whtsalinity of the Ocean. Why San Diego area
and not the Sea of Cortez?
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The Sea of Cortez has stationary water and we may end up exchanging the same fluid
Pacific coast has strong current and high salinity water from the Salton Sea will dispetise into
vast Ocean without negative effect on marine |
i ssueo. I n some embodi mmaytomprisetahleast threecoeean pi pel i ne
pipelines fluidly connecting an ocean with a central mass of watesalty terminal lake, such as
the Salton Sea. Two of the at least three ocean pipelines provide inflow into the salty terminal
lake and one pipelinerpvides outflow from the salty terminal lake for controlling the lake water
level.

f

Phase II:

Phase Il consists @fbuilding of two dikes Onein northern and onm southern part of
the Salton Sea providing reservoirs for runoffs water from neaflaymland in which is runoffs
water temporally contained, and if necessary treated, before pumping it back and reusing it for
farmland. An example fdhetreatment of wastewater can be the Arcata Wastewater Treatment
Plant andwildlife Sanctuary. lis an innovative sewer management system employed by the city
of Arcata, California. A series of oxidation ponds, treatment wetlands and enhancement marshes
are used to filter sewage waste. Alternatively, water from reservoirs can be pumped into
fout f | bne(® fopdisgeming it into vast Pacific Ocearcan be injecteithto wellsfor
forming or maintaining geothermal reservoirs for better heat transfer to the heat exchange system.

Benefits of Phase | & Il:

1. By saving and restoring the Salton Seawill continue having a substantial water
surface in our proximity which haspositive effect on our local climate

2. After several years the Salton Sea will contain mostly oceanic water. By controlling
inflow and outflow at the Salton Sea we can j@eh surplus of (now) oceanic water to be used
for feeding geothermal power plants fggneratiorof electricity andpotablewater.

3. As a renewed recreational destination the Salton Sea area will flourish with tourism.
Beaches can operate all year amdult would provide a base for building memorable restaurants,
resorts anavaterfrontcommunities.

4. The wildlifesanctuarywill thrive and ecosystem will benefit.

Conseqguences if we donot restore the Salton Sea:

1. I f we donoét altoa Seha ibwilledry aut withhe exoepmion toftore orS
two relatively small ponds which will have extremely high salt concentration and will be toxic. A
huge lake bed will be exposed and we would encounter negative effects such as dust storms and
health isues associated with it such as asthma and other respiratory diseases;

2. Already established wildlife will gradually disappear;
3. Real estate value depreciation in nearby areas and subsequently reduction in businesses
and population will occuin a recentreport,the Oaklanebased Pacific Institute projected that

without action to addr ess {tehmesocBlahdteaomomiEestsd s det er
0 in higher health care costs and lower property values, among othed costdd range
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between $29 billion and $70 billion over the next 30 years.

Cost estimate for Phase | & Il

This proposal is a preliminary design explaining the feasibility of the concept. The
second stage would require collaboration with potential contractors and wotdéhaoiore
details, including more detailed cost estimate, which would follow with the final production
design After consulting with engineers in the pipeline business, | have been informed that range
of cost today of installed pressure pipe ofidéh dianeter in various terrains would be $600
$1,000 per linear foot. | used most conservative option $1,000 per linear foot. This is still a rough
cost estimate, a few adjustments still can be made, but at least we have a bulk cost estimate for
evaluating theroposal.

It means that connecting the Salton Sea with Pacific Ocean (San Diego area) distance
about 80 miles (about 20 miles mountain terrain and about 60 miles relatively flat terrain ). It
comes to: 80 miles x 10 pipelines = 800 miles of pipelineddocost abou$4.3 billion. To add
several pump stations, several freeway underpasses, and petistitmight be undef5
billion. | believe that two main dikes (about 15 miles), separating the Salton Sea and several
secondary dikes (another 15 msiigincluding treatment plants, could cost another billion or two
which would end up to about $7 billion

To start several power plants on several sectors around the Salton Sea could take another
billion or two. Proposed power plants consist of 24 waldsoand with many projected power
plants we need to implement a new system for drilling faster, deeper and wider wellbores.
The new drilling system is more expensive at this earlier stage because of develmshdnit
in thelong term it is better and Is®xpensive solution.

It means that we can restore the Salton Sea with less than 10 billion. A portion of the
revenue from those several power plants in several sectors around the Salton Sea can be used for
financing subsequent power plants. This will\pde conditions for the private sector to get
involved with more confidence. This process will continue to grow and the future generations
will continue building on it.

In the meantime, by filling central part of the Salton Sea with oceanic waterj\thtepr
sector could start developing resorts, beaches, hotels, motels, etc., and start generating revenue
from tourism.

It is important to understand the importance of implementation of this proposal
especially Phases | & lipr therestoration of th&alton Sea and the ratio of its cost and benefits.
Whatever initial cost to build the Phase | & Il is going to- 84 billion, $5 billion or even $
billion - it is imperative that we do it because it is the foundation for subsequent phases which
have geat potential for generating revenue in hundreds billion of dollars, economic development
and clean environment. The-Line Pump (illustrated in FIGS. 22 & 23) shoudd used fotwo
way pipelines connecting the Salton Sea with Pacific dmssiuse thisystem requires the least
energy for operatiorEach InLine Pump is an efficient pumping device and would reduce the
final cost of the project. It functions as a generator at downhill flow réutegenerates
electricity, which can be added as a supmat to energy needed for uphill and horizontal flow
routes.We should have at least 3 bidders (contractors) and select one with most affordable price
and best credentials. The Salton Sea Authority should inform local politicians about this proposal
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and slould initiate an aggressive effort on state and federal level asking for a grant or long term
loan for implementation of the Phase | & As is the case with any new technology, it is

difficult to predict the exact costs for developmantl implementatioofthei Sci ent i f i ¢
Geot her mal T eecanse of the nigue lodatioh, having a source of-lreantle

plume under the Salton Sea Geothermal Field (SS@R) the simplicity of the system, the
revenue generated from harnessing geothermal eigegpected to be in the hundred billions of
dollars in several decades and will continue generating such revenue in theTéunedore,

whether initial expenses of the project are $9 billion or $17 billion is less relevant in comparison
to long term beefits gained for economy amtvironmentlt is imperative that we find funding

for it.

Another strong point of proving irrelevancy of the initial cost of the project is that in a
recentreport,the Oaklanebased Pacific Institute projected that withaation to address the
Sal t on Se a0 the lahgtdrne sodiabandaetoinamit cogisin higher health care costs
and lower property values, among other cédstsould range between $29 billion and $70 billion
over the next 30 years.

The ratio of cst and benefits of this proposal for restoration of the Salton Sea can be
compared to the ratio of cost and benefits of the Hoover. Béhrough, the Hoover Danat this
time operates with only 20% capacity because of the drought, it has generated resepnue m
timesoveri t 6s i nitial investment and still continue
expected in the Salton Sea project.

How to pay for Phase | & 11?

A substantial portion of the cost for the Phase | & Il could be paid in the future from
portion of revenue generated from tourism. Alagortion of the cost for the Phase | & 1l could
be paid from the revenue generated from Geothermal Power Plants during and aftey bpild
of Phase V.

Phase lll:

Phase Il consists of building the filBbwer Plant at one selected sector, in accordance
with the proposal, using Self Contained@nound Heat Exchanger (SGHE) system modified
So to use salty water from the lakegenerateslectricity and having byproduct fresh water.
Portion ofgeneratingevenuerom produdng electricity and fresh water can be used for building
subsequent power plants of (Phase IV). By having saved the Salton Sea (Phase | & II) we will
have plenty of (now) oceanic water for operating many Power Platite $nrroundingarea.
Alternatively, for the first Power Plant (Phase Ill) we could use binary system to provide
electricity during construction of the (Phase |) and further for pumping fluids thtbegipeline
system.

Phase IV:
By having saved the Salton Sea (Phads®4l) and finished building the first Power Plant
(Phase Ill) usinghe Self Contained IrGround Heat Exchanger (SGHE) system we can start

building several additional power Plaiitene on each selected sector in accordance with the
proposal;
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PhaseV:

Phase V consists @bntinued buildup of addition&ower Plants. By having saved the
Salton Sea (Phase | & 1) we will have plenty of ocean water for operating series of Power Plants
usingthe Self Contained l¥Ground Heat Exchanger (SGHE) systenmodified so to use salty
water from the lake tgenerateslectricity andoroducefresh water. By usinthe Self Contained
In-Ground Heat Exchanger (SGHE) system we are not limited to geothermal reservoirs.
Because ofheunique location, having mantume under the Salton Sea Geothermal Field
(SSGF), the potential for the profit by harnessing geothermal energy is enormous. This phase
(Phase V) can be buiapidly with additional investments or alternativelyasiower pacef
investments from portivof revenue generated from preceding power plants.

FIGS. 37-49illustrates and explains an alternative option for restoration of the Salton
Sea based on connecting the Salton Sea with the Ocean and using the Salton Sea Geothermal
Field (SSGF) and S&GGG and /or SCGHE system fogeneration of electricity and production
of fresh water

This concept is not limited to, the Salton Sea in California, therefore can be used in locations with
similar conditions with prevalent geothermal sources, prayitoithe Ocean and/or fresh water.

FIG. 37 is a plain view of a large salty body of water and schematic diagram of pipeline
systems associated wiétproposal for restoration of the Salton Sea. Here is illustrated: a plain
view of a large salty body afater156 with dikes157and158 onnorthern and southepart of
the lakel56.Here are also showarray of Power Plant300on several sectors. Also shown here
is d diagram of pipelinesystem for exchanging waters from the lake and the ocean usingwoutfl
line 330and inflow line350.Here is also shown feeding pipelir@&4 for injecting water from
the Salton Sea (lakép6into geothermal power plan890for generatiorof electricity. Also,
here are shown pipelin@&5for transport of high salinity ater from power plant300.Here are
also shown freshwater lin@%6. The Power plant300using Self Contained #&round Heat
Exchanger (SCGHE) system is modified to use salty water from the [Ei&to generate
electricity andoroducefresh water ands explairedin more details in FIGS. 449.

Two dikes157and158are positioned on northern and southern side of thella&& form
reservoir204and206for separating and collecting runoff waters contaminated with fertilizers
and pesticides fromearby farmland and to prevent further pollution of the lake. Rese2@irs
and206are divided with internal dikes97and198into smaller sections designed toe
treatment and purification of polluted runoff watésn example foithetreatment of wstewater
can be the Arcata Wastewater Treatment PlanW¥ifilife Sanctuary. lis an innovative sewer
management system employed by the city of Arcata, California. A series of oxidation ponds,
treatment wetlands and enhancement marshes are used &efillye waste.

Polluted water is temporally contained, and if necessary treated, in res@04asd 206 before
pumped back and reused at nearby farmland trough piB3inand/or339 (FIG.38). Two
reservoir204and206are connected with additionalpeline branche833and334to the

Afout f | ow3B0 Alterpatvely, waeer from reservoizd4and206 can be pumped into
Aout f | ow3B0apd dpelsdd mtde vast Pacific Oceaar disposing it into wells and
forming or maintaining geotherrmigeservoirs for better heat transfer to the heat exchange system
210

Polluted water is temporally contained, and if necessary treated, in res@f/asd 206 before
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pumped back and reused at nearby farmland trough pi@3inand/or339 (FIG.38). Two
reservoir204and206are connected with additional pipeline brancB&3and334to the

fout f | ow3B0 Altermatvely, water from reservoizd4and206 can be pumped into

Aout f | o w3B0apd dizpedsdad mte the vast Pacific Ocean oradigyy it into wells and

forming or maintaining geothermal reservoirs for better heat transfer to the heat exchange system
210

The pumpstations301and302,and inflows pipeline850and outflow pipeline830can use the
fln-L i ne RARiflustiated ad described in FIS. 22 and 23 The INLINE PUMP 172is an
electromotor cylindrical shape and can be inserted as a repetitive segtheqtpdine and has
no lengthlimitation, therefore increasing power to the electromotor imparts added pumping to
circulate fluid at desired speeti.h dn-Lii n e RARimanefficient pumping device and
would reducehefinal cost of the project. It functions as a generator at downhill flow rdvites
generateglectricity, which can be added as a supplement to eneegded for uphill and
horizontal flow routes.

The Ai nf | 858pumps ogeanit watereand transfers it into the salty body of water (lake)
156 Having at least three pipelines we can exchange high salinity water from the bottom of the
lake 156 with one pipeline and use other two pipelines for bringing oceanic water into the lake
156. By controlling water exchange from the lake and the Ocean we can reduce salinity and
increase water level of the lake and eventually equalize salinity of the lakecsthic water.

Pacific coast has strong current and dispersed high salinity water will have no negative effect on
marine life.

Here is also illustrated an optional pipel2&8for transporting fresh water from power plants
3000ntheeastern sector idictly to canaB16.Here are also illustrated a set of power pla0@
at southern sector taking oceanic water directly from inflows pipedf@shrough pipeline
branch351and returning high salinity water into outflow pipeli®&0throughpipelinebranch
265 Here in southern sector is also shown pipeliséfor distributing fresh water produced in
power planB00. Amount of produmg fresh water from power planB)0is approximately half
of theamount of used oceanic water.

FIG. 38 lllustrate aplain view diagram of array of geothermal power pl&ti@at a
location east of the Salton Sea wéthalternative cooling system using cold water from nearby
canal316. For clarity and simplicity, here are shown only power pld0dat only one sector.
Here is illustrated an alternative option for cooling condensers of the power units of the power
plants300with closed loop systerd10having inflow line312and outflow line314 by using
relatively cold water from nearby carl6. Water used for coolingondensers is returned back
without any lost into cand@16 by outflow line314for its original intended purpose. This cooling
system is explained in more details in FIG. 44. Here is also illustrated a secondary binary power
unit 355for additional extration of heat from outflow cooling ling14, if necessary. The power
unit 355is explained in more details in FIG. 47.

FIG. 39 lllustrate a plain view diagram of array of geothermal power pEd@sat an
alternative sector southeast of the Salton S&zcation with great geothermal potential. The
functioning concept of power plar@90in each sector around the Salton Sea is similar and will
be explained in following FIGS. 447.

FIG. 40is a plain view diagram of array of geothermal power pla@@atthe same
location as explained in previous FIG. 39 watechematic diagram of an alternative cooling
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system310as explained in FIG. 38. Here is illustrated an alternative option for cooling
condensers of the power units of the power pla@twith closed loop syster@10having inflow
line 312and outflow line314 by using relatively cold water from nearby caBal. Water used
for cooling condensers is returned back without any lost in nearby 2anhaY outflow line314
for its original intended yrpose. This cooling system is explained in more details in FIG. 44.

FIG. 41is a plain view of a schematic diagram of the geothermal power3fantith
anarray of 24 wellS30. For clarity and simplicity, here is shown only aeetionof the power
plant300with 6 wells and corresponding 6 power ul@g&0. Also, shown hergs heat exchange
systems210connecting first heat exchanges8inside well30 andthe second heat exchanger
182inside boiler217 (illustrated in more details in FIG. 45). Hene also illustrated control
center200; fresh water pon@74; mineralprocessing buildin@90 (optional) railroad trackS825
and access ro&#R7; The power unit880 having boiler/ evaporato17; turbines230;a
condenseB60; and generata250are explained in more details in following illustrations. The
other three quarters of the power plant are identical. Desalinization bu2@dig shown here as
an optional facilitythat can be utilized, if needed, fitie production of salt and other minesah
further embodiment of this invention is that power pl&@8consisting of power unite380is a
modular system capable of easy adjustments and reproduction.

It is also an embodiment of this invention that power @3&ftis based on array of muliiells
with relevant power unit8800of medium or smaller sizes which can extract heat from
underground heat source more efficiently and with fewer limitations than in conventional systems
where a single power unit is used and supplied with fluids fronralaitmanmade
hydrothermal reservoir. By having more wellbo&swvhich length (depth) can periodically be
extended and having more corresponding portable multi heat exchafgénside them
increases heat exchanging surface of the welll80esd heaexchanging surfas®f the heat
exchangerd 68altogether. Here presented power u§ can be portable, es managed, and
replaced if needed wittlifferentcapacity power units. Alternatively, several wells with
corresponding heat exchange syst@i@of one section of the power plad®0can be arranged
to supply heat to one or more power ui®as illustrated in FIGS. 169, 45 and 47.

FIG. 42 illustrates an enlarged schematic diagram of the one section of the geothermal
power plant300shownin FIG.41. Here are illustrated power urB&0 having boiler/ evaporator
217,turbines230,condenseB60,and generata250with a schematic diagram of fluid flow
systems associated wiipower plant. Also, shown heris heat exchange syste0
comecting first heat exchang&68inside well30 andthesecond heat exchange82inside
boiler 217 (illustrated in more details in FIG. 45). Here is illustrated pipelibéwith extended
branch261that supply the boiler/evaporat®i 7 with water froma salty body of watet56and
pipeline265for disposal of high salinity water from boiler/evaporatai. The pipeline64
with extended branck61and pipeline&265are aligned together at certain lengthtfeepurpose
of exchanging heat from hot pipeti65to pipelines264and261to warm upwaterentering the
boiler217.Those pipes paskrough heat exchange contai2&3similar to the heat exchange
container254 illustrated and explained IIG. 32. Also, here is showainflow cooling pipeline
273 that takes water from fresh water pdit, passes through condensa60, cools it, and
returns through outflow cooling lirg75back into fresh water por74.Here is also shown
pipeline256that delivers condensdresh(potable)water fromthe condenser360into fresh
water pond274.

FIG. 43 illustrates an enlarged schematic diagram of the one section of the geothermal
power plant300shown in FIGS.41 and 42 with an alternative cooling system. Here is shown
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condenseB61which optionally can be coedl with fan and air circulation instead with water.
Alternatively, the boile217 can be modified so that fresh water or other working fluids can be
used and recycled

FIG. 44 illustrates an enlarged schematic diagram of the one section of the geothermal
power plant300shown in FIGS.41 with an alternative cooling system. Here are shown all
elements as in FIG. 42 with difference that condeB68iis cooled with relatively cold water
from nearby canad16. Here is also shown pipelirg1that supply the diler 217 with water
from a salty body of watet56and pipeline&265for disposal of high salinity water from
boiler/evaporatoR17. A further embodiment of this invention is that additional existing
available sources at location, such is relatively egdter from nearby can8llg, is integrated in
function of the power plarB00. Here are shown inflow lin@l2and outflow line314 of the
closed loop cooling systeBi0used for cooling condense360. (See FIG. 38). Water used for
cooling condenser360is returned back inta canal316 without any lost. Here is also shown
mineral processinfuilding 290as an optional facilityhat can be utilized, if needed, fibve
production of salt and other minerals. Also, here is shown water2&Hor collectingfresh
water from condenseB60which can be used for agriculture and other applications. Here also is
shown an optional pipeling57 bypassing water porgi74 andconnecting fresh water pipeline
256from condenser860directlyto canal316.

FIG. 45is a cross sectional view of one power (880 of the power plant800taken
along lined5-4 506 FIG. 47. This illustration is similar to illustration explained earlier in FIG.
30, with minor modifications made to accommodate additidlal/antllustrations. In this
illustration also are shown wetlore30 with casing247.Also, here is showthefirst heat
exchangef68inside well andhe second heat exchangE82inside boiler/evaporator/distiller
217with otherelements of the powemit 380- turbines 230, condenseB60, and generatd250.
Here is also shown at the bottom of the V@8l anIn-Line Pump 172which can be attached, if
needed, to the first heat exchanfjéBto circulate geothermal fluids upward and arothefirst
heat exchanger68for more efficient heat exchangelere is illustrated am-Line Pump 172
having two fluid stirring elements73on each endThe fluid stirring element$73are simple
structural pipe sections with openings extending slightly off the center line oipilenp. The
purpose of the fluid stirring elemeritg3on the lower end of thim-Line Pump 172is to direct
surrounding geothermal fluid info-Line Pump 172and purpose of the fluid stirring elements
1730n the upper end of theLine Pump 172is to drect geothermal fluid from thim-Line
Pump 172up and arounthefirst heat exchanger68. The first heat exchang&68can cool its
surrounding relatively fast therefore circulating geothermal fluid up and down well and around
heat exchanger68impartsheat exchange process. Here is also illustrated base of structural pipe
185which extends to the bottom of the wélktendedhelength of the welbore30 and
structural pipel85 provides increased surface of the walls providing more heat to be edtracte
further embodiment of this invention is that in wells without natural geothermal fluid (dry wells),
we can inject our waste water, for examppligh salinity water from boile217,to providethe
heat exchange medium.

Here is also shown at least aneln-Line Pump 172which circulates heat exchange fluid
through closed loop systePi0connecting heat exchangdr88and182 As explained in
previous illustrations water from the salty body of water (Id&®is injected through pipelines
264and261 into boiler217at | ev el fi H 0217 isWeatee throughrheabeachdnger
182.Produced steam from boil2d 7is controlledby valve 288 andturns turbine230which is
connected to and spigenerato250which produces electricity which is thénansmitted though
electric grid. Exhausted steam after passing through turbines enters inner piping3§zoém
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the condense360. The inner piping syster®62inside condense360is surroundedvith

circulating waterwhich enters through pipelirgl2 and exits through pipelin@14.The inner

piping systenB862is aspiral coiled pipavith closed end on top. Several conden8&&can be

assembled as better illustrated in FIG. 46. fBac
exists after steampasses though turbine and decreases efficiency of the turBifether

embodiment of this invention is that exhausted steam passing through inner piping38&tem

reduces and preferably eliminatesth@ ac k Pressured. The yBack Pressurt
reduced or eliminated by increasing length of the inner piping sy&&@or adding more

condensersAlso shownhere iscollectedfresh(potable)waterunder condens&60which is

transported through pigh6. Here is al so s h3landdeiri@&@40ow Out Pr ev
dollies238which will be explained in more details in subsequent application relevant to drilling.

FIG. 46is a cross sectional view taken along Wted 60d FIGS.45, 47,and 48. Here
are showra set of three condens&80with inner piping systen362 connected through
distributor chambeB63. The distributor chambe&63can be equipedwith automatic control
valves to control opening and closing of each condenser as needed. Here is also shown inner
piping systenB62inside conderer 360 surroundedvith circulating waterwhich enters
condenser860through pipeline812and exits through pipelingl4.

FIG. 47 is schematic diagrams of a geothermal power (B8tof the power plan800
illustrated in FIG.45 with an alternative sedany power unit asid@55 Here are shown main
elements of the power uni@80i wellbore30, closed loop systerd10,boiler 217, turbines230
condenseB60, and generatd?50.The boiler217is heated trough heat exchan@&2which is
part of closed lop systen210.Here is also showoondenseB60with cooling water pipeline
inflow 312and outflow314.A further embodiment of this invention is that secondary binary
power unit355is connected tthe pipeline72 of theclosed loop systerdl0on the wayout of
boiler217for additional extraction of heat and additiogaheratiorof electricity. The secondary
power unit355 consists of two interconnecting binary power utd and382 Binary power
units381and382havethesame elements as power U0 with exception boilersire noffilled
with salty water from the laké56insteadthey are filled with working fluidhat hasalower
boiling point than watefMhere are different kinds of working fluids with different boiling points.

The power uniB82 hasalesser capacity than power uBB1and uses working fluid that has

lower boiling point than is used in power uB81. Thesecondary power ungs5uses same

cooling water pipeline inflov12and outflow314 aspower units380.Thesecondary poer unit
3556doesndt produce f r 855ikalswidusteated in FIGh 38 agpapartefrtheu n i t
cooling closed loop systeB10. Thepower unit355is illustrated here as a secondary binary

power unit, although it can be used as a primary sy&sa illustrated in FIGS. 16 & 17). The

binary power uniB55can be used as a primary systespecially if Phase | & Il of the proposal

for restoration of the Salton Sea (connecting Salton Sea with Ocean), are for whatever reason,
rejected and Oceanigater cannot be used.

FIGS. 48is a schematic diagram of an alternative power \88t&of the geothermal
power planB00modified forgeneratiorof electricity, production offresh water and extraction of
minerals. This plan view illustrates an altermatgjeothermal power ur#90designed for
locations where subsurface and the geothermal resources therein are rich with minerals. Here are
shown a power unB90with main elements derrick240,well 30, boiler217, turbines230,
condenseB60, generato250andprocessing buildin@90. The power unit390functions
similarly as power uni880which is previously explained. Difference in function of the power
unit 390is that geothermal brine, which is rich in miner&ésexcavated through thermally
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insulaed excavation lin872to the surface and injected into heat exchangel&dilvhich is
coupled inside boile217. Hot geothermal brine travels downhill through heat exchangé 8ail
and heats boile217 which is filled with salty water from the lakiés6 through pipeline261.
Produced steam from bail217 is controlled with valv&88and turns turbine230which is
connected to and spins generd&b0which generateglectricity which is then transmitted though
electric grid.A further embodiment of thiinvention is that geothermal brine is transported from
boiler 217through brine line864to the processing buildin2@0for extraction of different
minerals.

The function of the processing buildig§0is explained in FIGS. 29, 31 and 32 which is
to induce evaporation by heatinggmovable pan252and to induce condensation for production
of the salt and fresh water. Similarly, the same function of the processing b&ifillicgn be
used for extraction of the different minerals such as lithium, magnesit., from geothermal
brine.Different updated processes for extracting minerals can be useslpnocessing building
290. Processindpuildings290are strategically positioned the mid-section of the power plant
300to accommodatarray of6é wellsin each section of the power pl&@0.Additional sections
in the processing building90can be added, if needed, for syntheses and electrolysis process.
Alternatively, waste material brine, after extraction of minerals in processing bu2gihg
returned trough pipelin874back into well30. Also shown herés an alternative pipelin@67
usedfor high salinity water from boile2171 e v e lif ne@dedtq be added to geothermal brine
in pipeline364on the way tgrocessing buildin@90.Also shavn here isan alternative pipeline
368usedfor high salinity water from boile2171 e v e to bdirjedted into weB0 for
replenishing underground geothermal reservoir and sustaining th@0velere are also shown
inflow line 312 and outflow line314 of the closed loop cooling systediOused for cooling
condenseB60.(See FIG. 38). Here is also shown fresh water2i5@ The surfaces of the boiler
and pipeline system can be painted with epoxy bland that resist corrosion in salty water.

Mining on tg of thevolcano or caldera is natwise selection for location for excavation of

mi nerals because at such | oc amanteplmetbblav. Ear t hds ¢
Thereforeif mining is conducted it should be at minimal capacity and virellkl be

replenishedThe @nceptof power unit390is introduced here as alternative to main conoépt

power unit380to be used periodically. There is a movable der2iRon arailroad track325for

maintaining array of 24 wells at each power plarte Power unit390can be deployed

periodically at each well.

FIG. 49is a cross sectional view of an alternative power 3@ttaken along linét 9 6
4 900 FIG. 48. All elements and function of the power B®0is explained in previous FIG. 48.
A further embodiment of this invention is that brine excavation pip8litcan be assembled
with arepetitive segmerdf In-Line Pumps172.This way will be eliminated excavation
problems which are present in conventional drilling, geothermal and oil indusseecially in
cases where geothermal fluids are deep andbgece s sur e i s | ow or doesnoét e

This proposaéxplains a method of how to use unlimited sources of geothermal energy which has
not been used in this way today. Thi®posakexplains howo usetheinternal heat of our planet
combined with local condition on surface figneratiorof electricityandproduction offresh

water.

This proposal is &easibleconceptual solution for restoration of the Salton Sea containing several

alternative elutions. Final and the best solution can be selected after consultationkevith
Salton Sea Authorityipcal, state, federal and other relevant authorifibs. public should be
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informed about this proposal too.
| What type of facilities should be built?
The proposal for restoration of the Salton Sea consists of five Phases:

Phase I- Connecting the Salton Sea with the Ocean (San Diego, Oceanside area) with
several pipelines (inflows and outflows);

Phase II- Building two main dikes Onein northen and onen southern part of the
Salton Sea.

Phase Ill - Building one power plant using (S@HE) systenin one of selected sector;

Phase IV- Building several more power plants using (SEHE) system onein each
selected sector; and

Phase Vi Continued buildup of additiongdower plants using (SSBHE) systemn
each selected sector;

About Technology:

The proposal for restoration of the Salton Sea implements the Scientific Geothermal
Technology modified so to include local conditions. Buientific Geothermal Technologyie
Self Contained I¥Ground Geothermal Generator; The Self Contained Heat Exchanger; and The
IN-LINE PUMP) consist of several designs and variations complementing each other and/or
operating separately in many different apaiions inthe energy sectors heln-Line Pump
shouldbe used fotwo way pipelines connecting the Salton Sea with Pacific dmastuse this
system requires the least energy for operation.

As a first option for electricity generating unit, to be inmpéated, for this proposal is the
iSel f CoG@GtaumeédHé at EGHEhsgstem.dt has less @diliction capacity
than the Self Contained-lBround Geothermal Generator (SGGG) systembut is less
expensive to produce and to implement. Latemben the (SCGHE) system starts generating
revenue it can be replaced with (SGGG) system which at this stage requires more investment
and time for full development.

I n summary: The functiGoouofd Heat i EEGHEjsywBrgertr 81 ( ST
consists of several stages:

1. Extracting heat from prevalent geothermal sources;
2. Transferring heat up to the ground surface through completely closed loop system (no
need for geothermal fluid to be pumpedhe surface as is the case witimnventional geothermal

systems);

3. Using extracted heat from geothermal sourcegdoeratiorof electricity for
commercial and residential use; and

4. Producindresh(potable)wateras a byproduct without spending additional energy for
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its prodiction.

Phase llI- One proposed power plant consists of 24 wells with 24 mogolaerunits
with the SCIGHE systemspread peripherally forming a circle wildiameter of about 1,500
feet. Each of the four sections with 6 wells and rigeral processig building can operate
separately as one modul ar unit. Required space
2, 00006 {98& &cmwes).The3dhematic plan of one modular unit of the power plant with the
SCIGHE system and the desalinizatiomlting nearby is illustrateednd explainedn conceptual
drawings FIGS. 24, 29, 30, 332, and 4149. Phase | & Il are illustrated and explained in FIGS.
37-40. (See accompanying Appendix below)

It is well known that there is an enormous source adrggunderour feet whether itis a
few miles underground or on the surface in locations such as Hawaii. The question was, until
now, how to harness it expediently and efficiently?

| How many facilities are needed and where should they be located?

Afterr ai sing and stabilizing | akeds waterline
Pacific coast (Phase I) and after building two main dikes forming central mass of water and two
peripheral reservoirs for containing and treating farmland runoff watersranidipg wildlife
sanctuary (Phase H)then we can build many power planging SCIGHE systenfor
harnessing prevalent geothermal source of the Salton Sea Geothermal Field (SSGF) for
generation of electricity and productionfaésh(potable)water(Phase Ill, IV & V). The Power
Plant with the SGIGHE system consists of several modylawerunits. Many additional power
plants can be built. Location should be at the Salton Sea Geothermal Field (SSGF}aound
soutkern,easern and westersidesof thelakei preferably mile(s) away from lakes sharas
modular implementation of the S@HE system creates immediate revenues and atlosvs
continued buildup of additional modular unigGS. 37- 40 illustrateseveral poposedocations
(sectors) for implmentations of Phase lilV.

1 What inputs into your system(s) are required and what are the outputs?

In Phase t

Input is ocean water into the Salton Sea

The output is high salinity water from the bottom of the Salton Sea to be dispersed into the vast
Oceanpreferable a few miles off shore of San Diego area where the ocean current is strong

In Phases Ill, IV &V :

There are no inputs, such as fuelstf@operation of the proposed Power Plortgeneratiorof
electricityusing the SCIGHE system.For the operation of theroposed Power Plant only input
for production of steam is salty water from the Salton Sea

The autputs aregeneration of electricity and productiohpotablewaterand (alternatively) salt.

1 How do you handle each?
Regardingfi | nput s 0:
In Phase t input is oceanic water and will be used fiog controlling watetline level of the

Salton Sea and for feeding Power Plantgyfameration of electricity and productionfoésh
(potable)water.
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In Phases lll, IV & V- there areno inputssuch as fuels fahe operation of the proposed Power

Plantto handle Chemicals such as lubricant or working fluids or heat exchange fluids are part of

the SCIGHE system which ia closedloop system and at no time is there any contact with the
environment by the working fluid or the heat exc
environment. During regular service those working fluids can be safely maintained and/or

replaced.

Regarding AOQutput so:
In Phase t high salinity water fronthe bottom of the Salton Sea is to be dispersedtimwast
Oceanpreferable a few miles off shore of San Diego area where the ocean current is strong

In Phases I, IV & Vit Generatiorof electricity has commercial valué&resh water as a
byproduct las commercial valu&alt as a byproduct has commercial valtiproduction of salt
from Salton Sea is determined to have no commercial waloearket become saturatetien
production of salt can b&oppedandremaining high density salty water framboiler/distiller
can benjected intothe main outflow pipeline connectintpe San Diego coast artispersed into
thevast ocearmr can be injected into wells for forming or maintaining geothermal reservoirs for
better heat transfer to the heat exchangéesy.

1 What are theype, volume and composition of waste streamsndrat are the
disposal plans?

There are no waste streams during operatighefacility using the SGIGHE system
other ttan high density salty water from boilerfistiller andit is injected intathe main outflow
pipeline connectinghe San Diego coast and dispersed ititevast ocearfRefer to answer
above).
The volume of high density salty water fr@anboilerdistiller to be injected intéhe main outflow
pipeline connectinghe San Diego coast and dispersed into vast ocean is approximately half of
thevolume of (now) ocean water injected irgdoilerdistiller. The dher half becomegesh
(potable)water.

1 Whatare your power requiremerits

Some power will be requireai building the power plar{fPhase lll)but not after the
facility is in operation because fadéis arepower plans. Some power will be required for
building the main pipeline (Inflow and Outflow) and for circulating fluids (Phase I). By
implementing tle In-Line Pump (lllustrated and described in FIGS. 22 & 23) as a repetitive
segment in the main pipeline (Inflow and Outflaw}juired power for circulating fluids will be
minimized because presentedlime Pump in downhill route can function as a getwrand
generateglectricity which can be used to supplement theifre Pump in horizontal and uphill
route. Since the surface of the Salon Sea36 feet below sea levahd we use 8 pipelines as
inflow and 2 pipelines as outflol@pme electricity cabe generated in that process.

| How will your system respond, or design change, if inflows to the Sea are reduced?
The objectives of the enclosed concept for restoration of the Salton Sea are:

1. Raising and stabilizinthel a k e 6 s w a by eandectimgehe Sadton 8da with

January 2015 Page28of 67



Proposal- SSA Geothermal Worldwide, Inc. (Scientific Geothermal Technology)

Pacific coast (Phase I);

2. Preventing further pollution of the lake by building two main dikes formientral
mass of water and two peripheral reservoirs for containing and treating farmland runoff waters
and provding wildlife sanctuary (Phase l);

3. The @ualizing salinity of the Salton Sea withe salinity of the Oceanic water and
subsequently providing conditieffor tourism and making Salton Sea a renewed recreational
destination (Phase | & Il); and

4. Harnessing prevalent geothermal source of the Salton Sea Geothermal Field (SSGF)
for generation of electricity and production of fresh watboth having commercial value (Phase
", IvV & V).

It would be unfortunate if raising and stabilizitigel a kveateriine level by connecting
the Salton Sea with Pacific coast (Phase 1) is not implemented because it is foundation for
additional phasewhich generate electricitproducepotablewaterand revenueAssuming that
the Salton Sea Authority will recogmitheimportance of this proposal for our community,
economy and environmerit,is imperative thathe Salton Sea Authority inform everyone that has
potential and power to voice add its best on local, state and federal léngirovidingfunding
for implementation of this proposaspecially Phasd & II. In the worst case if the Salton Sea
Authority, for whatever reasoffiail to recognize importance of this proposal and are unable to
voice message and organ@®perfunding campaign for this propddar the restoration of the
Salton Sea on local, state and federal I&wa presenteghower plants with the SEEHE system
can beslightly modified to functiorsolelyas binary power unit® generate only electricityn
this worst casghenumberof power planswouldb e | i mi t ed and fresh water
produced andhe lake and tourismseconomic contribut@would not prevail

1 Many of the proposals we receive are for water treatment technologies that have
been used in ecosystems or ponds that are 1% or lesizéhef the Salton Sea; scale
your system appropriately to meet the needs identified upelgion 2 Problem

Definition. Please include an estimated project schedule that includes planning,
design and construction durations.

The proposal for restoratiaf the Salton Sea consists of five Phases:

Phase Ii Connecting the Salton Sea with the Ocean (San Diego, Oceanside area) with
several pipelines (inflows and outflows);

Phase II- Building two main dikes One at northern and one at southern part®&alton
Sea.

Phase Il T Building one power plant using (S@HE) system at one of selected sector;

Phase IVi Building several more power plants using (S8HE) system onein each
selected sector; and

Phase Vi Continued buildup of additiongowerplants using (SGGHE) system at each
selected sector;
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Theabovequestion in this section is based on having in mind water treatment technologies.
The Phase Ibf this proposatoversconcepiof this issue. Phase Il consists of building two main
dikes brminga central mass of water and two peripheral reservarse at northern and one at
southern part of the Salton Seéor containing andreatinginflow andrunoff water from nearby
farmland before pumping itaek and reusing for farmlandand provding wildlife sanctuary

Havinga central mass of water to be replaced with oceanic water (Phase 1) andtiaving
reservoirs one at northern and one at southern part of the Saltonf@etteatment ofnflow
andfarmlandrunoff waterddrastically educeghevolume of the water to be treated.

An example fothetreatment of wastewater can be the Arcata Wastewater Treatment Plant
andWildlife Sanctuary. lis an innovative sewer management system employed by the city of
Arcata, California. A seriesf oxidation ponds, treatment wetlands and enhancement marshes are
used to filter sewage waste.

Preliminary design and scale of tfne main dike systems formirgcentral mass of water
and two peripheral reservoirs for containing and treatifigw and farmland runoff waters
consist ofseveral smaller treatment ponds are illustrated in FIGS. 37 & 38.

It is important to mention again that treatmeninfiow andfarmlandrunoff waters is just
one phase (Phase Il) of the propamad necessary part tife whole project

Work on Phases I, Il and Ill can startla same time. Phase Il congisif building one
power plant using (SEGEHE) system at one of selected secitre proposegower planis a
modular power unitMany additional power plantsao be built. Just for understanding the
concept the schematic plan of anedular unitof the power plant with the S@HE systenis
illustrated in conceptual drawings FIGEL - 47 (See accompanyingppendix below).

This proposal is a preliminary presativn of the function of the system. If there is a
community effort to restore the Salton Sea and a budget proladédthen final design and
planning, including development of a new drilling system which will speed up the process and in
thelong termreducethefinal cost of the whole projectould be accomplished in appimately
12 months. Construction of the first modular power unit with 6 wellbores could be accomplished
in around 184 months. Completion of the first power plant wathadditiona 18 wellbores
could be accomplished in around-28 months. As construction of the first power plant
progresses and with experience gathered from the first modular unit, we could start forming
additional teams and start building new power plants withaitirvg for completion of the first
power plant. In the following decadesany power plastcould be built in the Salton Sea
Geothermal FieldSSGF) The Salton Se&eothermal Fiel{SSGF)hasa potential to supply
electricity to California and neighborirgiptes.Implementation of this proposaill be a
continuing proces the right directiorand future generation can continue building on it

4.  Other Applications

Please address the following questions:
| Where has this technology or process been applinebiwha problem was it
fisol i ngo

Proposed methodology has not been demonstyatedoweverthe Scientific Geothermal

Technologyuses proven technologies in unique combinatitins.not difficult to understand and
evaluate the concept. | am usiihgs opportunity for restoration of the Salton Sea to introduce the
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SCIGHE system modified so @eneratelectricity andproducefresh(potable)waterfrom a
salty body of water in area prevalent with geothermal sources.

il How successful was it?

The'Sci enti fic Geothermal Technologyo is a new
energy and has not been usethimindustry yetbut it isarelatively simple system, especially
the SCIGHE system which is modified for this application.

1 Can the efficag of the solution be verified independently?

Any obijective person with basic understanding of mechanical engineering and
thermodynamics would be able to evaluate the process. The main attribute of my concept is the
simplicity of it andthe necessity dr it.

i If so, by whom (please provide contact information)?

Note that the Salton Sea Recl amation Act of 1
technologies; consequently, such documentatio
important.

The ife®ada i fi c Geot huses piavén teChaalolies inluriggeycombinations
-howevermi nor adj ustments and modi fications are not
Geot hermal Technologyodo consi sts ofonipcoafimedn t echno
spacssuch is a wellbore.

5.  Cost Estimate
Provide a cost estimate of building your solution at the Salton Sea (capital costs). Also
provide an annual estimate of operations, maintenance, energy and replacement costs
(OME&R). Describeyour proposedinancing strategieand anyaspects of your system(s)
that subsidize the cost or provide a profit

This proposal is a preliminary design explaining the feasibility of the concept. The
second stage would require collaboration with pti& contractors and would contain more
details, including more detailed cost estimate, which would follow with the final production
design After consulting with engineers in the pipeline business, | have been informed that range
of cost today of instadld pressure pipe of 48ch diameter in various terrains would be $600
$1,000 per linear foot. | used most conservative option $1,000 per linear foot. This is still a rough
cost estimate, a few adjustments still can be made, but at least we haveasbetkimate for
evaluating the proposal.

It means that connecting the Salton Sea with Pacific Ocean (San Diego area) distance
about 80 miles (about 20 miles mountain terrain and about 60 miles relatively flat tewaieg
to: 80 miles x 10 pipeties = 800 miles of pipelines could cost afuB billion. To add several
pump stations, several freeway underpasses, and peibstidl might be undef5 billion. |
believe that two main dikes (about 15 miles), separating the Salton Sea and seoeddy
dikes (another 15 miles), including treatment plants, could cost another billion whialo
would end up to about $7 billion

To start several power plants on several sectors around the Salton Sea could take another
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billion or two. Proposed peer plants consist of 24 wellbores and with many projected power
plants we need to implement a new system for drilling faster, deeper and wider wellbores.
The new drilling system is more expensive at this earlier stage because of develgshdnit

in thelong term it is better and less expensive solution.

It means that we can restore the Salton Sea with les$18ahillion. A portion of the
revenue from those several power plants in several sectors around the Salton Sea can be used for
financing subsent power plants. This will provide conditions for the private sector to get
involved with more confidence. This process will continue to grow and the future generations
will continue building on it.

In the meantime, by filling central part of the Sal®&n with oceanic water, the private
sector could start developing resorts, beaches, hotels, motels, etc., and start generating revenue
from tourism.

It is important to understand the importance of implementation of this proposal
especially Phases | &, for therestoration of the Salton Sea and the ratio of its cost and benefits.
Whatever initial cost to build the Phase | & Il is going to- 14 billion, $5 billion or even $
billion - it is imperative that we do it because it is the foundatiosdibsequent phases which
have great potential for generating revenue in hundreds billion of dollars, economic development
and clean environment. The-Line Pump (illustrated in FIGS. 22 & 23) should used fotwo
way pipelines connecting the Salton SethwWacific coasbecause this system requires the least
energy for operatiorEach InLine Pump is an efficient pumping device and would reduce the
final cost of the project. It functions as a generator at downhill flow réutegenerates
electricity,which can be added as a supplement to energy needed for uphill and horizontal flow
routes.We should have at least 3 bidders (contractors) and select one with most affordable price
and best credentials. The Salton Sea Authority should inform local faolgiabout this proposal
and should initiate an aggressive effort on state and federal level asking for a grant or long term
loan for implementation of the Phase | & As is the case with any new technology, it is
difficult to predict the exact costsrfdevelopmenand implementationofthi@ Sci ent i f i ¢
Geot her mal T eecalse of the wnigue lodatioh, having a source of-hreantle
plume under the Salton Sea Geothermal Field (SS@RJ the simplicity of the system, the
revenue generated froharnessing geothermal energy is expected to be in the hundred billions of
dollars in several decades and will continue generating such revenue in theTilguedore,
whether initial expenses of the project are $9 billion or $17 billion is less relievemmparison
to long term benefits gained for economy and environniistimperative that we find funding
for it.

Another strong point of proving irrelevancy of the initial cost of the project is that in a
recentreport,the Oaklanebased Pacific Istitute projected that without action to address the
Sal t on Se a0 the lahgtdrne sodiabandaetoinamit cogisin higher health care costs
and lower property values, among other céstsould range between $29 billion and $70 billion
over the ext 30 years.

The ratio of cost and benefits of this proposal for restoration of the Salton Sea can be
compared to the ratio of cost and benefits of the Hoover Béhough the Hoover Danat this
time operates with only 20% capacity because of thegitoit has generated revenue many
timesi tirdtial investment and still continue so. Reduction of production capacity is not
expected in the Salton Sea project.
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This proposal is a conceptual solution for restoration of the Salton Sea containing severa
alternative solutions. Final and the best solution can be selected after consultatidhe with
Salton Sea Authorityipcal, state, federal and other relevant authorities. amore detailed
presentation and cost estimate more consultations with ttuenSsea Authority are needed about
willingness, commitment, intensity of startup, and the budget.

I would |Iike to emphasize that the cost for |
Technol ogy 0 -GHEssystern))irstead gf coBveritional tedbgy in construction of
new power plants would be | ess expensive. Power
Geothermal Technologyo will be dealing with fewe

resulting in higher return on investment.

It is self evdent that the SCGGG and/or SCIGHE system will outperform any
conventional geothermal power plant at the same location. Hd@&2ause "Scientific
Geothermal Technologyo uses several completely c
from the heat saue. It neither injects fluids into the groumbr pumps up geothermal fluids on
the ground surface. Ground fluids do not pass through the equipment.

Money shoul dnét be an i ssue-friégndlyendigys case. We
solutionfor our curent and future generations. We are talking about preventing further build up
of greenhouse gases in the atmosphere and preserving our ecosystem and existence of our planet
as we know it. We are talking about saving hundred billions of dplldrieh wespendevery
year on imported oil. We are talking about new technology that our economy desperately needs.
We are talking about the beginning of a new age in human history.

6. Self-Evaluation
Please address the following questions:
1 Is your proposal similard one found in the referenced
Alternative Evaluation Final Report, 9/97 8elton Sea Restoration Program
Preferred Alternative Report and Funding Plan, %i0?

| am the author of the new methodology for harnessffigiently geothermal engy which
I have modified to accommodate local conditions of the Salton Sea. It is a breakthrough
technology dealing with clean energy and environmdmyveissuedseveralpatents and several
patent pendingpplicationgelevant to harnessing geothermatigy anda proposal for the
restoration of the Salton Seath official priority datestartingApril 7, 2007

My proposalfor the restoration of the Salton Seanot just about my geothermal process
for generang electricity from hot rocks deep undergrouitds a comprehensive cormehat
deals with:1. How to gaina substantial amount of water from existing sources for farmiand;
How to bring oceanic water from San Diego area and produce electricity during that pBocess;
How to exchange high salinity watevhich hasatendency to ecumulate at the bottom of the
lake;4. Howto provide diversified wildlife sanctuargnd5. How to produce potable watieom
ocean water without additional expenses for it.

| have seen quite a few proposals in last 30 years. Proposals such asicgrthe Salton
Sea with the Sea of Cortez with canal(s), or tunnel(s), or connecting the Salton Sea with the
Pacific Ocean with a pipeline, etc. Most of those proposals are not neither feasible nor
economical. The prevailing argument againstthem alwegss / i s: AYou want to bri
in already excessively salty lakevh at are you going to do with salt
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argument against it alwayswas/Wh o i s going to pay for water ci-
arguments have merit.

Also, recently someone proposed desalinization plant in Mexico (near the Sea of Cortez)
and to bring that fresh water into the Salton Sea. The desalinization process, whether it is reverse

osmosis or other process, i soanséxpensikgs, pt bees
filters to be changed regularly; needs substantial amount of electricitywdto.is going to pay

for it, especially if the facility is in Mexico? Also, thereisanobstadlee al i ng wi t h Aot her
country issueso.

My proposalis the only proposal that deals with and successfully solves all those problems
and provide conditions for economic prosperity and clean environment.

The objectives of the enclosed Proposal for Restoration of the Salton Sea are:

1. Raising and stabdingthel ak e6s waterl ine | evel by connect
Pacific coast (Phase I);

2. Preventing further pollution of the laks buildingtwo main dikes forming central
mass of water and two peripheral reservoirs for containing and treatir@nt inflow and
farmland runoff waters and providing wildlife sanctuary (PhaseéBi)separating the lake in
three sectiond am providing about 1,000,000 acre/feet/per year (all current iriflasvatever
exact number ithese dayswater to be availdé for farmland and/or refilling depleted aquifer
which otherwise would be lost.

3. The qualizing salinity of the salty terminal lake (Salton Sea) water with salinity of
the oceanic water and subsequently providing condif@mtourism and making Salh Sea a
renewed recreational destination (Phase 1 & Il); and

4. Harnessing prevalent geothermal source of the Salton Sea Geothermal Field (SSGF)
for generation of electricity and productionfadsh(potable)wateri both having commercial
value (Phasdl, IV & V).

1 If so and rejected therein, why should your proposal be considered now?

| submitted a conceptual proposal to the Salton Sea Autf{&®)in Januaryl2,2014. | had

met with four memberof theS S ABeshnicalAdvisory Committeeon May 14, 2014 (Mr.

Roger Shintaku, General Manager; Mr. Bruce Wilcox, Imperial Irrigation District, Agricultural

Water Manager; Mr. Daniel E. Farris, PE, Director of Operations, and Mr. Andy Schiange)

May 14, 2014at which | also discussed FIGS. 37 & #fter ashort presentation (time imposed

to only several minutes) my impression was that membeginy concept. Since that time |

didnét hear officially fr om tlamesubgiatihghnon Sea Aut ho
addition with several more awings elaborating more on the main con@mt most recent
informationobtainedabout cost estimate which was lackinghe previousproposal

My proposal is unique and should be considered very seriously because it provides
benefits in mangectorsit provides a feasible solution for restoring the Salton 8gapvides
conditions for developing truisnit; provides a substantial amount of watebe available for
farmland and/or refilling depleted aquifer which otherwise woultbbg It generateglecticity
with no pollution; andt providesadditionalfresh(potable)water.All of those beneficial sectors
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will generaterevenueof hundreds billion dollarg1 a few decades and will continue generating
profitsin thefuture with minimal maintenance exs®s.This method is self sustained,
environmentally friendly and has great commercial potential.

i How quickly wil!/ your system Afixo the prob

Presented proposal for restoration of the Salton Sea consist of seveeal. fHesse |
(connecting the Salton Sea with Ocean) and Phase Il (building dikes and ponds foritrBating
andrunoff waters) are most expensive and most impodamiponent$or saving the Salton Sea.
Phases | & Il provideafoundation for additionaPhases lll, IV, and V (Power Plants) which are
mainrevenuegeneratingcomponentsPower Plants consist of a modular Power Units. How
gui ckly we can nf ionthe buddetandhowoabgressivelydve gpproachghe
implementation of is proposa Amodul ar i mpl ementation of the fASci
Technol ogyodo creates i nmedinuadbaildup ef adeitionaénsodutan d al | o v
units. This will be a continuing process theright directionand future generation will continue
building on it

il Wh a t indicators in/at the Sea should be use
(i.e. how will we know that it is working)?

My proposal consists of several phases which are complimeimdrgators to measure
system performanosould beobvious and visiblelt would be raisinghewater level of the lake;
Reducton salinity of the lakeSubstantialncrease ofvaterto be available for farmland and/or
refilling depleted aquiferGeneratiorof electrical powerthe production of frestjpotable)water.
Those factors can be measured every day on site. My concept uses prevalent geothermal energy
from the Salton Sea Geothermal Fi¢REGH to generateslectricity without polluting the
environment and produces freglotable)\wa t e r . thkie exdesser/es expiertise for someone
to realize that this concept is the way to go forward and in the interasof us. How effective
my system will bét depends on the budget, intensity of startupandmber of power plants we
build.

1 Generally, whapositive and negative environmental impacts will your project have?

Positive environmental impacts are:

1. Raising and stabilizinthel a kveaterine level and subsequentpreventing lake
shrinkage and | akebds bednmentapdsasiterr e which is pendi

2. Desalinization of the Salton Sea and subsequently reviving deetingstem

3. Preventing further pollution of the lake and treating farmland runoff waters and
providing wildlife sanctuary;

4. Theproduction of frest{potablg water.
My proposal will not have negative environmental impacts.
1 Howwouldyou offset the negative impacts?

There are no negative impacts.
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APPENDIX
The ASelf CGnbande&Gebbher mal -G&&Ehsgstemt o |
ig;gggs The SCI-GGG system uses several comp!e.tely
closed loop systems and generates electricity
T down at the heat source and transmits it up to
the ground level by means of electrical cables.
= _170 | Cables
00 T The SCI-GGG system consist of:
» s Cond
\cH ondenser .
T | distributor AABOILER;
AATURBINE;
N i _iso Generator
2 A A CONVERTER;
H “o1 Converter
o s A A GENERATOR;
i Turbine
A A CONDENSER DISTRIBUTOR;
- A CONDENSER and COOLING system
o il _— | Boiler (not illustrated here); and
A CABLES
GEOTHERMAL WORLDWIDE, INC.
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Self Contained In-Ground Geothermal Generator (SCI-GGG)

20f17

72 ’/,ﬁ 7 .
;if\ : g /,7:_:1 The (SCI-GGG) method for harnessing
N S geothermal energy to produce electricity
76 NN ) P P L . )
2 3 — : ///::;i Cables consists of:
e 7 &6
e PRCE | T3 U quering a (SCI-GGG) apparatus into pre-
— 1 — | Condenser drilled well bore at the source of heat;
e_a\ @; 4Ny 94 | distributor
62 — IR — =8 .. ;
‘4\__§ iy -4 o U The (SCI-GGG) apparatus consists of:
N g o o Generator a boiler; a turbines; a converter; a generator;
———— T SF X — 150 ) i > ) ’
§ - = acondenser distributor; and a condenser
] = Corverter that are arranged to function in confined
§ | s e 5 spaces such as in awell bore.
— S H 35 -
— KNI 0 .
\" i F——=-9' 2/ | Turbine U The SCI-GGGG absorbs heat from source
g oo o B e go of heat (hot rocks or reservoir) and
76 - 24— generates electricity which is transmitted
by cable to the ground surface to electrical
2 = s grids for use in houses and industry.
- laT
e e :J"= H 1
:}I-* 750 ool I Y U In the process of cooling the engine
A e compartments with a separate closed loop
Y, - system fiSel f -Ground Heati ne d
Y Ex c han g e fGbE dyssdaml, additional
FlG. 2 electricity is generated on the site.

GEOTHERMAL WORLDWIDE, INC.
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Cross-sectional views of the SCI-GGG FIGS. 3 and 4

o117

Cross-sectional view of the
SCI-GGG taken along line

3-3

of FIG. 2 through

Condenser Distributor

€€

178

[}
oy
et
Yy—

o

=
b

>
©

c
2
b

(o]

('}

2

(]

(2]

o

ud
O

SCI-GGG taken along line
4-4’ of FIG. 2 through

Generator

Fle. 4

]
<
1]
[m]
=
o
-
S
=
-l
<
=
o
1]
I
-
(o}
1]
O

Page38of 67

January 2015



Proposal- SSA

Geothermal Worldwide, Inc.

(Scientific Geothermal Technology)

The “Self Contained In-Ground Geothermal Generator” (SCI-GGG system)

8of 17
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Fle. 12

The SCI-GGG apparatus is primary system of
the “Scientific Geothermal Technology”.

The apparatus generates electricity down at
the heatsource and transmitsit up to the
groundlevelby means of electrical cables.

It usesthree (3) completely closedloop
systems:

First one circulates working fluid through
Boiler, Turbine, Generator, Condenser, Boiler.

Second one circulates heat exchange fluid
through Condenser;thermally insulated pipes
and coil (Heat Exchanger) on the ground
surface.

Third one circulates working fluid through
binary unit (Boiler, Turbine, Generator,
Condenser, Boiler) on the ground surface
which generatesadditional electricity.

Alternatively, third closedloop system can be
modified to use salty water for desalinization
oflarge salty body of water.

GEOTHERMALWORLDWIDE, INC.
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The "Self Contained In-Ground Heat Exchanger” (SCI-GHE) apparatus

9of17

* The (SCI-GHE) apparatusis an integral part

Heat ofthe "Self Contained In-Ground Geothermal

i84 | Exchanger Generator" (SCI-GGG) andisused separately as
anindependentHeat Exchanger apparatus.

+ The (SCI-GHE) apparatususes atleasttwo
completely closedloop systems.

+ The (SCI-GHE) apparatus consistof: two coils
(Heat Exchangers);a closedloop ofthermally
insulated pipes 72; atleastone In-Line Pump 172;
anda Binary Power Unit 184.

+ The first coil (Heat Exchanger) 168 ofthe first closed
loop systemsislocated at the bottom of the well at
heatsource andthe second coil (Heat Exchanger)
182is coupledtothe boiler of the Binary Unit on the
ground surface which operatesasthe second
closedloop system- the Organic Rankine Cycle
(ORC) —which produce electricity.

Exchanger

+ Alternatively, secondclosedloop system can
Fle. 13 be modified to use salty water for desalinization of
large salty body of water.

GEOTHERMALWORLDWIDE, INC.

January 2015 Page40of 67



Proposal- SSA Geothermal Worldwide, Inc. (Scientific Geothermal Technology)

Scientific Geothermal Technology
SCI-GGG and SCI-GHE systems - side by side

EW ve A The SCIG-GGG system generates
electricity down at the heat source
and transmits it up to the ground
level by means of electrical
cables.

A The SCIG-GGG system generate
additional electricity on the ground
surface.

A The (SCI-GHE) system is an
integral part of the (SCI-GGG)
apparatus and can be used
separately as an independent
Heat Exchange Apparatus.

A The (SCI-GHE) system has, the
less production capacity than

Za (SCI-GGG) system but it is easier

Fl6. 12 Fle. 13 to build and maintain.

A The Scientific Geothermal
SCI-GGG system SCI-GHE system Technol ogy does .

hydrothermal reservoirs, although
are not limited to dry hot rocks.

@) GEOTHERMAL WORLDWIDE, INC.
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Cross-sectional view of the In-Line Pump taken along line 22-22’ of FIG. 23

16 of 17
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The In-Line Pump 172 is an integral part of
both SCI-GGG and SCI-GHE systems,
circulating fluids through closed loop
systems.

The in-line pump 172 is an electromotor
cylindrical shape and is inserted as a
repetitive segmentin line.

It has a hollow cylinder shaft of the rotor
with spiral blades inside hollow shatft.

Yields maximum flow rate with limited
diameter.

'@ GEOTHERMALWORLDWIDE, INC.
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Cross-sectional view of the In-Line Pump taken alonq line23-2 36 o f F

17 of 17

A Alternatively, the In-Line Pump 172 can be
inserted as a repetitive segment of a raiser
pipe for pumping fluids up to the ground
surface from reservoirs in which geo-
pressure is low.

172

A Also, it can be used in cross-country
pipeline for oil, gas, water, etc. as a repetitive
segment.

A In downhill route it can function as a
generator and generates electricity, which can
be used to supplement In-Line Pump in
horizontal and uphill route.

FIG. 23

GEOTHERMAL WORLDWIDE, INC.
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