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Technology International, Inc.
1009 Grant Street
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. TECHNOLOGY INTERNATIONAL, INC.
Suite 303
1009 Grant Street
Denver, CO 80203

September 11, 1980

User Coupled Drilling Program
Evaluation Committee
Department of Energy

Idaho Operations Office

550 Second Street

Idaho Falls, ID 83401

RE: SCAP NO. DE-SC0O7-80-ID12139

Gentlemen:

We appreciate your consideration of our proposal, and, of
course, hope that you find it both intriguing and complete.
Please note. that thisg well , if funded, would greatly stimulate
development of a KGRA with excellent resource potential and
particular value to a major agricultural region.

As described herein, the proposer has been deveting sub-
stantial time to development of a number of aspects of technical
and institutional nature in preparation for a Vale Geo Park Fuel
Alcohol Plant. There are a number of potential future develop-
ment capital options, including committed equity from the pro-
poser and a notably strong major investment banker. Award of
this would stimulate not only the proposed project at Vale, but
would also act as an ideal pathfinder project for near term rep-

lication at other sites.

The proposer fully intends to complete a geothermal fuel
alcohol plant at its Vale Geo Park'site, rather than to simply
end up with a "dead end" and useless hydrothermal resource.
Your careful evaluation will be much appreciated.

Cordgilly,
“'“’. // 9‘//‘ :_,-:J. ; x/v
phen M. Munsen/ -// i

)

Chief Executlve Officer
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Appendix A

SAMPLE DOE PROPOSAL COVER PAGE
VOLUME I - TECHNICAL PROPOSAL
SUBMITTED TO THE
DEPARTMENT. OF ENERGY

IDAHO OPERATIONS OFFICE

USER-COUPLED CONFIRMATION DRILLING PROGRAM.
SCAP No. DE-S5C07-801DP12139

Copy No. [P of 10

Date of Submission September 15, 1980

Technology International, Inc.
Name of Organization (principal - part1c1pant if a team of orgam.zatlons)

A small business corporation. ,
Organizational Classifications

Suite 303, 1009 Grant Street, Denver, CO 80203
"Address of Organization

Vale Geo Park User Coupled Gasohol Plant Reservoir Conflrmatlon Program

Title of Proposed Project
Maximum Funds requested from DoE$1,324,000p5p2] Cost of Proje.ct
Through Flow Testing $1,472,000

Location of Site vale Hot Springs KGRA, near Vale, Oregon

Proposed Project Duration (in months) 15 Months

Proposed Starting Date As Soon As Possible (February, 1981)

Project Manager Stephen M. Munson

Position and Title President

Telephone (w/area code) 303-832-8215

Permission for Outside Evaluation Yes X No
This proposal is for drilling a(n)
Production Well ¥ Injection Well X Other

(Check other if for only testing a well),.

 Flow Testing is Referenced on Page _]10¢-

Variable Cost~Share Plan is Referenced on Page 151 .

Statement of Intent is Referenced on Page AThird Prom Front.-




Appendix C

DESCRIPTION OF PROPOSED FUTURE DEVELOPMENT

Briefly describe below your proposed end use for the geothermal resource
should a successful geothermal well be drilled. Include in your description
the following information:

a. Location of the utilization facility. )

b. Description of the end use of the geothermal fluid and the utilization
facility. - '

c. Whether or not you will sell the- energy to other users.

.The proposed end use for this direct utilization program is a 4,500,000
gallon per year fuel alcohol "Gasohol" plant. This plant will utilize pro-
ven, "off-the-shelf" technology which is being marketed to the public
through a subsidiary of the proposer by the name of Ethanol International,
Inc. The plant will utilize local waste agricultural crops as the feed-
stock substrate. The plant will be located on the proposer owned Geo Park

.~ industrial park site located 0.5 miles north of the proposer owned geo-
“thermal leaseblock in the Vale KGRA as depicted on the map on page 6 of
thls proposal.

The geothermal energy will be used to provide cooking, distillation
and byproduct feed drying energy for plant operation which will provide all
non-electric energy needs for the operation.

If the proposed well is successful, there is a distinct p0551b111t
that the town of Vale will wish to purchase low temperature effluent for
a small space heating project. Theé proposer also has developed some plans
for greenhouse and aquacultural projects at the site. However, because
of the byproduct aquaculture feed and CO, inter-related project uses planne
neither.lower temperature use is considera desirable without development
of the fuel alcohol facility at the Geo Park'  site. If the project is
successful, the proposer will intend to sell energy from future wells
to other Geo Park tenants at temperature ranges at least as high as
required by the Gasohol plant.

. o .:: ,:- PR .‘? ‘ - !I'/': .l:~" .
Signed: _ f/.,aiaéﬂl VLT oo st AN
Technolpgy International, Inc.
" Proposer

TR el

Signed: - ;,3,/,¢ fyf” ey
Ethanol Internatlonal Inc.
User
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C. SUMMARY

The proposed project provides for second stage surface

explorations, deep well drilling, testing; completion and

‘reservoir confirmations work designed to interface with pro-

poser cost share work and DOE geophysical work under PRDA

DE-RA03-80RA50121 entitled Proposal For A Site Specific

Engineering, Marketing and Economic Study of a 4,500,000

Gallon Geothermal Fuel Alcohol Plant For The Vale Geo Park

Site Near Vale, Oregon which was recently awarded to the
proposer.

This project is basically designed so that if the 1,500
foot exploration hole required of the proposer under the PRDA
is not of sufficient productive output,vésAit in all likelihood
will not be, then this User Coupled project will provide for
a full scale production hole and reservoir confirmation through
the expected levels of two deeper reservoir formations.

This User Coupled Confirmation Drilling Program proposal
is designed to assist in the near term development of the
moderate temperature hydrothermal resource believed to exist
at the Vale Hot Springs KGRA whiéh have been extensively studied
by the U.S. Geologic Survey and others. This project is pro-
bosed to first confirm the existence of the Vale KGRA moderate
temperature hydrothermal resource which would then be coupled
to the proposed Vale Geo Park Geothermal Gasohol Plant which

the proposer initially believes to be economically viable, and




~which is clearly and demonstrably technically feasible. Cer-

tain as yet incompletely studied questions related to the pro-
ject would be answered under the PRDA contract (for evaluation
by both the proposer and DOE User Coupled project evaluators)
prior to both startup of this User Coupled proposed project
and issuanCe-ofithe PRDA Final Report. |

The proposea resource consists of approximately one-
eighth of the KGRA surface land area and is superbly located

in what the proposer believes to be the h;ghest %Eé%%gi;&ocation
in the Vale KGRA. X

The proposer is a five-year o0ld renewable energy holding
company with substantial business interests related to geo-
thermal energy development and several aspects of the emerging
fuel alcohol "Gasohol" industry. In addition to its geothermal
resource development activities, the proposer is.developing a
number of Gasohol plants which will variously utilize geothermal,
biomass, or coal as the fuel sources which plants feature proven
"off-the-shelf" technology developed directly from long experi-
ence with ﬁﬁe more sophisticated beverage alcohol distillation
industry. The plant technology featured by proposer features
completely proven and available technology which requires only
site specific feedstock or related adaptations and fuel system
adaptations to render it fully viable and cost effective. The
proposer project team consists of a notably experienced full capa-

bility organizatidn.
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The proposer project has already received widespread media
coverage concerning development of the Geo Park concept and the
recent PRDA award. The project has demonstratéd strong regional
support at all governmental levels which favdr‘a successful
develobment of the proposer site. These factors together insure
that development of a successful project at the site will greatly
help to facilitate increased economic use of moderate temperature
hydrothermal resources. It will help to create an industry with-
out need of similar Federal support in the later portion of thisA
decade.

Media attention generateq by this Geo Park Gasohol Project
will do much to positively promote development of a viable and
continuing infra-structure of technical support and financing
institutions and mechanisms capable of supporting a viable

hydrothermal resource-based industry.
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1.0 RESOURCE’POTENTIALAANDﬂTECHNICAL'PLANNING'OVERVIEW

1.1 DESCRIPTION OF THE TOTAL GEOTHERMAL PROJECT

1.1.1 A description of the geoscieﬁtific expioration program
which is to precede the site selection for the deep éxplorq—ﬂ
tion/production hole is provided in Section 1.2.3 below, and
will not be repeated here. Based upoh the results of the.geo—
scientific survey and proposer-paid PRDA 1500' hole, the manage-
ment team of this project will consult with its geothermal
consultant, Dr. Tsvi Meidav, and will formulate a final drilling
strateqgy plan.v That plan would be submitted to DOE for
review and approval prior to the initiation of contract negoti-
ations with the drilling and oﬁher sub—pontractors.- If the
drilling plan is approved bj the DOE, TI and its technical
managemént team will meet with the major sub-contractors for
this project to review the revised project plan and drilling
strategy, and to prepare a revised budget plan within the avail-

able budget.

1.1.2 The drilling program, as presently envisioned,is described
in Section 4.1.2. It is anticipated that it would be modified

in light of the results of the geoscientific survey.

1.1.3 The testing program is described in Section 4.1.3. It

would include the normal drawdowh, pressure buildup (recovery)
tests in both the Kromsient and quasi-steady-state modes. Analy-

sis of the flow rates, temperature, enthalpy and chemical
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characteristics of the produced fluids would be utilized to
determine the level of success of the project in terms of the

stated goals. Utilization plans will be finalized based upon

the actual test results.

-2~




1.2 RESQURCE POTENTIAL ASSESSMENT

1.2.1 EXISTING INFORMATION
A considerable amount of geoscientific and geothermal data

exists for the Vale area, resulting in its .classification as a
KGRA (Godwin et al, 1971), as shown in Figure 1. The geothermal

leasehold owned by Technology International lies astride the high
“heat flow zone as identified by the State of Oregon from thermal

gradient data (Figuré 2). The location of the TI leases,with
the heat flow data superimposed, is shown in Figure 3. A large
number of studies of the geothermal characteristics of the Vale
area have been published or open-filed by various State of Oregon,
federal and university organizations (Blackwell et al, 1978;
Bowen and Peterson, 1970; Bowen et al, 1978; Hull 1975a; Hull,
1975b; Hull et al, 1977; Renner et al, 1978; Lilley, 1977). A
considerable body of geological mapping has been conducted in the
area (Lilley, 1977: Larson and Couch, 1975; Kittleman, 1975) .
Recently, a considerable body of geophysical data and analysis
has been published by Oregon State University for the Vale-
Owyhee region, as part of an extramural USGS grant (Cduch, 1977;
Couch and Baker, 1977). Results of the hydrogeochemical and
geothermal resource assessment for the Vale area have been sum-
marized by the U.S. Geological Survey in circulars 729 and 790.

The Vale Hot Springs are contiguous to the northern bound-
ary of the larger TI lease block shown in Figure 3. Waring
(1965) has measured a temperature of 198 degrees F (92 degrees
C), and a flow rate of 20 gpm at the springs. A well drilled
for a hot water supply for a swimming pool, drilled a few hund-
red feet to the southeast of the Vale Hot Springs, is boiling
at the surface (97 degrees C), with a reported bottomhole tem-
perature of 121 degrees C (250 degrees ).

Chemical geothermometry analyses of the hot springs in
the area (USGS circulars 726 and 790) indicate a minimum
reservoir temperature of 152 degrees C, using the silica
geothermometer, 157 degrees C for the Na-K-Ca thermometer,
ranging up to 200 degrees C (392 degrees F), for the sulfate
isotope thermometer. It must be borne in mind that all chemical
geothermometers reflect, at best, the base temperature of the
reservoir from which the hot water leaks to the surface. They

provide no information about any potentially higher temperature

-3~
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are in mW/m2, (Blackwell et al, 1978)
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reservoir which underlies the leaky reservoir and which provides
heating of shallower reservoirs through conductive heating.

The regional heat flow map (Figure 4) shows that a large
area around Vale is characterized by an anomalously high heat flow,
centered around Vale itself. From the size of the high heat flow
zone, the U.S. Geological Survey estimated that 8.7 x 1018 calories
are in storage at reservoir depths in the Vale area. Based upon the.
available data, the U.S.G.S. concluded that the Vale area has a
potential for electrical power production of 870 MW for 30 years.
The MITRE corporation (Trehan et al, 1978) developed a detailed geo-
thermél development scenario for Vale, under contract to the DOE.
The scenario developed by MITRE suggests that the first 50 MW plant
may come on stream by 1988, reaching a total of 800 MW on line by
2004. ' \

The lease block held by Technology International is in a
particularly favorable location from a point of view of likelihood

- of occurrence of a commercial geothermal resource under it, at least

for direct heat uses, even though no wells have been drilied on the
property as yet. The basis for this judgement stems from geological,
geophysical and inferred hydrogeological data. The leasehold is
dominated by the Rhinehart Buttes, an uplifted block of rock, which
covers some  70% of the property, trending southeast, along the same
axis of the high heat flow zone (Figure 3). The Buttes contain the
silicified remains of now extinct hot springs. General experience sug-

gests that silica deposition from hot springs is normally associated

with geothermal systems whose reservoir temperature is 180 degrees C

or greater. However, fossil hydrothermal silica deposits in them-

selves cannot be considered conclusive evidence without independent

supportive data. That supportive data is manifested by the presently
ongoing thérmal spring activity and the heat flow data.

The complete Bouguer gravity maps of the region (Couch, 1977,
Figure 5) corroborates that the Rhinehart Buttes is a horst block,
suppor ting the geological evidence. An integration of gravity data
with seismic reflection data obtained by the Oregon State University
team. (Couch, 1977), resulted in a northeasterly crustal section across .
Vale (Figure 6), showing the deduced rock densities. Figure 7 (from
Couch, 1977) proVides an interpretation of the local geology to a
depth of about 5 km (3 miles), based upon the combined geological
and geophysical data for the area.

-7-
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Models of the hydrothermal convection system in the vale
area may be inferred from the combined set of geological-geo-
physical and geochemical data. We tentatively suggest that.
the Rhinehart horst acts as a conduit for thermal water rising
from a depth of about 4 km. The bounding faults act as conduits,
along which hot water ascends from depth. There is probably
no local mégma‘chamber in the area, as evidenced from the depth
to the Curie Point data, which is greater than 11 km at Vvale
(Couch, 1977). Instead, we hypothesize that the origin of
the hydrothermal fluid in the TI lease area is from a déwndip
gravity flow of meteoric water, which descends into the sub-
surface on the mountainous region to the west, flowing downdip
to the Rhinehart Buttes. At the Buttes, the water-bearing
strata are stopped against the uplifted, impermeable rhyolitic
intrusive. The water, having been heated and expanded in its
eastward flow, rises along the permeablé Rhinehart Fault, and
spreads laterally into the Owyhee‘Basglt or other permeable
strata, creating a number of geothefmal reservoirs. These
vertically stacked reservoirs decrease in temperature upward,
because of conductive cooling and dilution by local downward
flow of c¢old groundwater. Hence, it is reasonable to assﬁme
that at least two reservoirs of distinct temperature and chemistry
may be encountered in the Vale area.

The depth to the reservoir which currently leaks to the
surface in the Vale area is determined from the conductive heat
flow data available in the area. A large number of holes,
drilled for either uranium exploration or specifically for
thermal gradient measurements, are available, as shown in Figure
2. These holes have been drilled to a depth varying from ' a

few tens of meters to over 100 meters. Only.the conductive

gradient portion of each graph was utilized in the construction

of the thermal gradient and heat flow maps. Thermal gradients
in the TI lease area may be interg lated from the data in Figure fiéy
2. They suggest that a gradient of 150—200 degrees C/km may be
anticipated in the area of the TI leases. Hence, temperatures
adequate for the operation of an ethanol plant may be encountered

at a depth as shallow as 1500 feet.
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A hole to a.depth of 1500 feet will be drilled as part
of a cooperative agreement'between TI and DOE. The results
of that program will be available to TI prior to the final
selection of a drill site for the program which is outlined in
this proposal.

As part of this proposed project, we intend to drill a
deep exploration/production hole to- a depth as great as 6500
feet, to tap any deeper geothermal aquifers which may occur in

the Owyhee Basalt Formation, at a depth much greater than the

‘geothermal aquifer which is believed to be present in the

shallower Upper Idaho Groué Formation :or the Grassy Mountain
Basalt Formation. It is likely that a hole of that depth would
encounter a higher resource temperature than the 1500 foot hole
which is about to be drilled shortly, thus ensuring a greater

probability of success of the whole project.

1.2.2 Subsurface Geology

Novdetailed subsurface geology is available of the pros-
pect as yet. This will be accomplished as part of the first
phase of the exploration activity by TI ‘in the PRDA. A
general geological cross-section may be presently inferred from
the few 0oil and gas test wells in the region, combined with the
more recently completed geophysical studies by Couch (1977).

The anticipated stratigraphic column in the lease area,
from top to bottom is as follows:

1. Upper Idaho Group —_Chalk Butte Formation. This uppermost

-13-
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layer consists of loosely consolidated tuffaceous conglomerate,
sandstone and siltstone with lesser amounts of ash, fresh water

limestone and diatomite. - Deltaic features are dominant low in

e D)
the section; and flu¥ial deposits with”patchy diatomites~and"

limestones are present high in the section. Minor basalt flows
of less than 10 meters in thickness may occur within the sec-
tion (Beaulieu, 1972)l

The thickness of this formation is likely to be variable

TR P S e ?‘7
.»,-Q./ ;.
in the TII lease area, because of thgigg;st gi;eég:D'Based upon

Couch's compilation (1977) the thickﬁess_of the Chalk Butte
Formation is estimated to be less than 200 meters at the Rhin-.
hart Buttes, i.e., on top of the uplifted block, and over 500
meters on both flanks. Based upon the geophysical evidence,
the amount of throw on the west side of the horst is likely to
be greater than on the eést side, amounting to as much as 1000
meters (3280 feet).
2. Grassy Mountain Basalt

The Grassy Mountain Basalt underlies the Chalk Butte Forma-
tion in the Rhinehart Buttes area. This formation consists of
numerous basalt flows brown-gray to olive-green aphanitic to
porphyritic olivine basalt interbedded with a variety of tuf-
faceous sediments of flurial and lacustrine origin (Beaulieu,

1972). The flows vary from 3 to 30 meters in thickness, and

1. Beaulieu, John, 1972, Geologic Formations Of Eastern Oredon,
Bull. 73, State of Oregon, Dept. of Geology & Mineral
Industries, Portland. :
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the unit as a whole is 150 to 300 meters (500' to 1000') thick.
The interbedded volcanic sediments consist primarily of_%iEEzZ:;m
§E§§§£§£§:> The lowermost section within the formation consists
of light-gray pumicé, iapilli tuff, yellow-gray q@t;ble arkosic
sandstone and volcanic conglomerates. '
3. Kern Basin Formation

The Kern Basin Formation is assumed to exist on the flanks
of the horst, but may be absent in the strata underlying _the

_horst—itself (Couch, 1977). | How ©

The Kern Formation consists of loosely. consolidated fluvial
and lacustrine, tuffaceous, arkosic sandstone and siltstone
with subordinate amounts of bedded tuff, ash, and massive
breccia. Conglomerate derived from the underlying Deer Butte
Formation and pumice lapilli tuff are. common low in the forma-
tion. Arkosic sandstone is more common high in the formation.
The thickness of this formation is not expected to exceed
600' in the prospect area.
4., Deer Butte Formation

The Deer Butte Formation consists of a series of soft
tuffaceous siltstones, volcahic carbonaceous shales énd altered
vitric sandstones which grade into massive arkosic sandstone and
well-cemented rhyolite-granite conglomerate high in the section.
Total section thickness varies from 1000'to 2000' in general,
but may extend beyond those limits locally. Thin olivine basalt
flows and laharic breccia are locally developea in the middle

of the section (Beaulieu, 1975).

15~
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5. Owyhee Basalt

The Owyhee Basalt Formation consists of a series of

basalt flows. Colors range from dark gray and black to dusty

red and scattered_interbeds of tuff and ash are indicative of
contemporaneous explosive volcanism in the area.

Thé total depth to the bottom of the Owyhee Basalt Forma-
tion is likely to exceed the proposed drilling depth. Hence,
none of the deeper formations (Sucker Creek) are déscribedvhere.

It is conceivable that a shallow geothermal reservoir is
located in the Chalk Butte or Grassy Mountain Formations off
.the'flgnks of the horst, but may extend into the Oﬁyhee Basalt

within the horst area. The possibility of a dual-stacked

reservolr system will be evaluated.

More detailed geochemical sampling and analysis may per-

mit the determination of the source of the hydrothermal leakage

manifestations in the spacings in the area.-

=16~
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1.2.3  EXPLORATION TO BE .CONDUCTED PRIOR TO THIS PROJECT

TI will conduct a comprehensive geoscientific and shallow
drilling program prior to the initiation of the deep hole
exploration program which is described in this proposal. The
activities which are to be carried out by TI, as part of a cost-
sharing program with the DOE (June, 1980 PRDA) include the
following:

1. Dats Qathering and analysis
A large body of geoscientific data exists for the
Vale area. This data is to be gathered from the
Oregon Division of Mines and Geology in Portland,
the universities which were engaged in studies in
the area, the_p.s. Geological Survey, and private

companies. This data will be éathe:@d and analyzed ; Cﬁt
“\—bovﬁész;e;zﬁzzaé?

2. Aerial Photogeolo Aand round geolo tD

ﬂ’? mﬁ‘)’ L
definition of faults and fracture zones. Ground

geological reconnaissance will be conducted to
identify features viewed on the photographs and map
hydrothermally-related phenomena.

3. Hydrogeochemical survey
Samples of thermal and cold springs will be collected
for the lease area and the surrounding area. The
samples will be analyzed at a commercial laboratory

* for the major and some minor constituents. An

-19.
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interpretation of the hydrothermal regime will be
made,.including refinement of postulated reservoir
temperatufes, and identification of probable zones
of infiltration and upflow and the modeling of the
geothermal system, in combination with the heat
flow data.

Thermal gradient survey

Three to five thermal gradient hoies to -a depth of
100-300' will be drilled on the property to allow
a more precise definition of the shape of the con-
vection pattern of hot water in the subsurface.
This data, in combination with the geological and
geochemical data, will be utilized to model the
hydrothermal system.

Exploration hole drilling

The thermal gradient drilling, in combination with
the other data, will proQide the necessary informa-
tion as to the best location for the drilling of a
full-diameter exploration hole. It is currently
believed that the exploration hole depth regquired.
will be in thé range of 500-600 meters. If the
hole proves to be hot and productive, it will be
completed as a regular production well. If not, it
will be logged geologically and thermally, to provide
additionai data for assessment of the resource, and
may be utilized as a reinjection hole in the program

delineated in this proposal.
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6. Well testin

: The completed exploration well will be tested. A
i

} temperature log will be produced. The chemistry of
+ water and gases will be analyzed. Flow rates will

be determined.
7. Final report

T Results of the geoscientific data of the TI-DOE cost-

shared project will be summarized in a report des-

cribing all of the project's findings.
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2.0 _END USE

The proposed end use for this hydrothermal resource is a
fuel alcohol "Gasohol" plant with an annual capacity of 4,500,000
gallons to be located on the proposer owned Vale KGRA Geo Park

site.

2.1 QVERVIEW OF ETHANOL PRODUCTION’PROCESS‘DESCRIPTION

The production process to be employed in the proposed
plant includes some processes to be specially adapted for use
with the hydrothermal resource. These site specific adaptations
include a geothermally run continuous cooker process, geothermal
adaptations and hookups for the distillation equipment‘énd a j
geothermal byproduct feed drying system. These and other related
adaptations aré to bé specifically developed under the Geothermal
Gasohol PRDA recently awarded to the proposer.  This work will
all be completed and submitted to the DOE User Coupled project
manager for evaluation and review prior to initiation of the

User Coupled project and considerably prior to the due date for

* the PRDA Final Report.

As a result of the above situation, the propésed ethanol
plant process flow schematics contained herein depict typical
plant deéigns which the proposer currently markets for sale to
industry. An exact configuration for the geothermally adapted
system is not included pending the related in-house results of
the PRDA study which are estimated to be available in February,

1981.
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Process Flow Charts included herein are listed below and
follow as inclusions under Section 2.1.2 Process Design Sche-

matics. The process design schematics discussed in 2.1.2

include:

Figure Numbers

8 ’ Process Schematic - Tentative
: (w/Energy Requirements)
9A Process Utilizing Extrusion Cooking
9 Process Utilizing Batch Cook Tank
10 | Fermentation Batch Mode Schematics
11 Distillation Columns Schematic (190 Proof)
12 Anhydrous System Schematics.(198+ Proof)

Under Section 2.1.2, approximate geothermal energy requirements
are listed for the major process steps. Energy requirements.
are presented with temperature and flow rates and are tabulated

in BTU's per hour.

2.1.1 PLANT SIZE, FEEDSTOCKS, AND PROCESS DESCRIPTION

“The pfoposed end use will be a fuel alcohol "Gasohol"
plant capable of producing approximately 4,500,000 gallons per
yvear of fuel grade 198 (+) proof ethanol. The equipment will
primarily include components of the Model 4500 plant size which
is currently being marketed to the public by Ethanol International,
Inc., a wholly owned subsidiary of the proposer. After éompleting‘
a six-month market evaluation test period, Ethanol International,
Inc. very recently begén sending quotations out to potential

plant purchasers. That subsidiary now has sent out quotations on
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more than Onée Hundred and Eighty Million Dollaré ($180,000,000)
of potential fuel alcohol plant sales to pdtential purchasers
throughout the United States. |

It is presently planned that major components for the end
use plant will be purchased from a fabricdator in California
which has built distillation components and full beverage alco-
hol plants for more than twenty yeérs. Since fuel alcohol
plants are basically just less sophisticated formé of beverage
alcohol plants, and since the proposed plant will use all
standard items (except for special geothermal adaptationé which
will be based on available technology) this end use clearly is
based upon proven technology which can be put into service with
a minimum of startup difficulties. Those portions of the pro-
cess requiring special adaptations will be designed under the
PRDA awarded the proposer and submitted for DOE review in late
January, 1981. |

The end use Gasohol plant is being adapted for site speci-
fic use from standard designs to utilize several interesting
site specific feedstock sources. These include potato wastes,
cull potatoes, and sugar beet tailings, in addition to more
traditionalAfeedstocks available in the high agribusiness pro-
duction Snake River Plain region such as corn, sugar beets, and
barley. Analysis by Dr..Pearce Lyons and Oregon State Univer-
sity under the proposer PRDA will set the final design for the
plant based upon feedstock availability and preparation equip-

ment requirements.
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The Gasohol plant will require 220 bushels per hour of corn
feedstock or its equivalent and will produce approximately 625
gallons per hour of 198 (+) proof fuel alcohol and approximately
,3'630 pounds per hour of high protein byprodﬁct feed on a dry
'weight basis (from corn feedstock). Considerably different
amounts of byproduct feeds result from non-corn feedstocks which
questions will be addressed in the proposer PRDA. What follows
is a 4,500,000 gallon fuel alcohol plant process description
configured as such plants are being marketed by the proposer
subsidiary.

Feedstock Preparation

Grain is taken from the bulk grain storage facility and

ground in a hammermill to a size that will pass through a 20

_mesh screen, and conveyed to a grain surge hopper. The ground

grain is then transferred to a slurry mixing tank at a rate of
220 bushels per hour where it is mixed with liquid slops and
water. The slops volume will be about one-third of the total
slops-water volume.
Ligquefaction

The resulting grain slurry is pumped into a pipe with
mixing sections where alsodium hydroxide solution is added
to adjust the pH of the solution to a pH which is best for
action of the liquefaction enzyme. The liquefaction enzyme is
then added to the solution. Since heat is necessary to free
starch in the grain, heat is added to the slurry to raise the

slurry temperature to at least 210°F. The slurry is held for a
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short while in the continuous cooker and is then cooled to
200°F to 210°F and held in a holding tank so the ligquification
enzyme has time to convert the starch to sugar.
Saccharification
The sugars are not yet easily converted to ethanol by
yeasts. To correct this situation, the slurry is cooled to
about 140° F, a dilute hydrochloric acid is added to bring pH
down, and a glucoamylase is added to further convert the sugars
in the solution to glucose. The slurry is heid in a sacchari-
fication hold tank to allow time for the amylase to break down
the sugars. The slurry is continuously agitated during lique-
faction and saccharification steps to assure good contact with
the enzymes.
Heat loads Vary considerably during the heating-cooling
cycle required prior to fermentation. -
Fermentation
The slurry, now containing glucose, is cooled to 90°F,
yeast is added and the slurry is pumped to tanks where fermen-
tation takes place. Fermentaticn is allowed to proceed until
the glucose is converted to ethanol. The final ethanol con-
cehtration is at least ten per cent by volume in the resulting
beer which is an ethanol-water-grain slurry.
‘Four fermentation tanks are used so that the contents of
one tank are always being distilled while another of the tanks

is being filled or cleaned, and the other two are in various

-26-




stages of fermentation. The tanks are sized so that each one

-holds a quantity of beer sufficient for 24 hours operation of

distillation system. Since fermentation is exothermic, the
beer is constantly circulated through external heat exchangers
to control the temperature for optimum ethanol production.
Distjllation

The ethanol is separated from the beer in a double column
distillation unit. This is accomplished by heating the beer as
it comes from the fermenter and injecting it into the stripping
column to vaporize the ethanol (and part of the water). The
temperature at the bottom of the stripping_eolumn must be eqﬁal
to the boiling temperature of water at the column bottom pres-
sure in order to remove the ethanol from the water. This ie
expected to be about 225°F at 4 psig.

The vapor is then contacted with liquid on each tray of
the stripping column so that its ethanol concentration is in-
creased. At the top of the stripping column, vapor is piped to
the bottom of the rectifying column, and the liquid vapor con-
tacting is repeated until the ethanol concentration reaches the
azeotropic concentration - 192 proof. Approximaﬁely 15,000 BTUs
per gallon of ethanol produced are required to separate the
ethanol from the mash feed.

Azeotropic Distillation

The ethanol cohcentration cannot be increased above 192

proof in a conventional distillation'process, so the overhead

vapor from the rectifying column is fed. into an azeotropic dis-

-27-




tillation system. Here, benzene is added to the ethanol-water

- mixture to break the azeotrope. The benzene-ethanol-water

mixture can be seﬁarated by conventional distillation so that
99+ per cent ethanol is drawn off the bottom of the dehydration
column. The overhead stream from the dehydration column con-
tains ethanol, water and benzene. This stream is piped to a
decanter, then to the benzene stripper column where the benzene
is'recoﬁered, and the water and ethanol are returned to the
rectifier for recycling. The bottom of the dehydration column
must be kept at boiling temperature of ethanol and the bottom
of the benzene stripper must be kept above the boiling point
of benzene, about 190°F. Approximately l0,0QC BTUs per gallon
of anhydrous ethanol will be used in the anhydrous separation
process.
Ethanol Product

The essentially pure ethanol removed from the bottom of
the dehydration column is denatured and piped to the product
storage tanks.

Byproduct Feed

Removing the ethanol from the beer in the stripping column
leaves a grain-water slurrf to be drawn off the bottom of the
coluﬁn. This stream also contains the yeast produced in the
fermentation process. The solids in ﬁhe stream contain approxi-
mately 30 per cent protein on a dry matter basis and will be |

used for animal feed.
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Byproduct Drying

If the byproduct is not to be fed quickly as wet stillage,
then in ofder to prevent spoilage of the nutrients in the still-
age during long-term storage, the.slurry must be dried to about
12 per cent moisture by weight. This requires the removal of

(
about 40,000 pounds per hour of water and would require approxi-

mately 40 x 10°

BTU/hr of water to evaporate at atmospheric
pressure.

Heat Requirements Summary in BTU/HR

The exact heat requirement of the.plant depends upon an
evaluation of the capital cost of heat conserving drying equip-
ment, the fouling characteristics of the geothermal water, the
feedstocks used to make the aleohol, and the cost of the geo-

thermal energy.

2.1.2 PROCESS DESIGNS SCHEMATICS WITH ENERGY USE

The plant process .design schematics follow Figures 9a

through.12 . Listed in Figure 13 are the process steps with

predicted energy requirements. Figure 8 shows approximate
hydrothermal fluid‘temperatures and flow rates.

These
calculations are.based upon process needs with the expected
actual resource flow characteristics taken into account.
The cooking process is theione place where preheating seems
practical and hence the place where hot water can be used in
significant: amounts through heat exchange equipment after the

steam/water. phase separation. The actual proposed cook process
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*
ENERGY REQUIREMENTS

Total BTU/Hr Hydrothergal Steam Hydrothergal Water
PROCESS REQUIREMENTS Required »@ 235°F g 235°F
Cooking | 5.0 x 10° | 5.0 x 10°
. N
Distillation (190 Proof) - 8.5 x 10° 7.4 x 10° -1 x10
Azeotropic Distillation 5.6 X lO6 5.6 x 10_6
By-Product Evaporation : 6 ' 6
and Drying , 20.0 x 10 20.0 x 10
Miscellaneous Heat and 6 6
Cleaning ' 1.0 x lO6 6 1.0 x lO6
40.0 x 10 33.0 x 10 7.1 x 10
Lo
'NON-PROCESS REQUIREMENTS
Lifting From Resource (5000') 2.0 x 106
Conductive Heat Loss (Well) 0.4 x 10°
Conductive Heat Loss (Transfer Pipe) 0.4 x lO6
Flashing & Process Losses 9.7 x 102
‘ 12.5 x 10
TOTAL WITHDRAWN 52.6 x lO6 BTU/Hr

*Data on requirements and temperatures from (———PRDA———Y
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will be continuous cooking which will be adapted under the

PRDA as was described in section 2.1.1. -

As‘describeé'the geothermal continuous cooker system will
be developed under the PRDA. The energy requirements are, on
the average, approximately equal to the average batch cook
energy requirements. - The continuous cooker will be used because
it is also standard equipment and because use of batch cooking
has some iarge peak'loéd.requirements which are less desirable -
from systems. efficiency standpoints.

fﬁe byproduct drying system Will be designed under the
PRDA and. will be available for in-house and DOE evaluation by
late January, 1981. Approximate energy requirements are known

however and are listed above in the energy requirements chart.
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2.1.3 Process Energy Requirements And Plot
A plot showing the process energy requirements

for the user-coupled ethanol production plant is -

"presented as Figure 14 . Energy usages are distri-

buted between the five major enerdy consuming process

steps.

As a basis for sizing the proposed user-coupled
ethanol plant, it has been estimated that £he geothermal
resérvoirrshould be capable of producing approg}mately,
320,000 pounds per hour of water at”3400F from the 5,500
foot level of abproposed 6,500 wéll. Pending further ex-
ploratory work, these parameters are best'estimétes based
currently available data.

" After accounting for energy requirementé-and losses
entailed in delivery of tﬁis water to the enthanol .plant
site, it is anticipated'that thé hydrothermal fluid will
consist of a two phase mixture of steam and water at approxi-

mately 26OOF. Tentatively, this mixture will be expanded

to approximately 9psig to yield steam and hot water at 2350F.

The previously discussed PRDA contract includes compre-

hensive analysis of the engineering and economic trade-offs

to determine the optimum investments in heat exchange equip-
ment versus hydrothermal resource capacity. Therefore, exact
ratios and desired tempefatures of steam and water cannot
presently be defined. Further, the specific types and arrange-

ments of‘heat'exchahgesequipment.forAclosed:loop (indirect)
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heating, heat recycing, etc. will be more precisely defined
when ddta are availablé regarding the. hydrothermal fluid
impurities.

The.minimum usable temperature (2350F) 6n which this .
proposal is based,is predicated on the minimﬁm temperature
of about 2250F'required in those'process stéps where steam
will most likely be used as.the'heating media. As previous-
ly emphasized, this temperaturé may shift up or down depend-
ing on the results of heat exchanger costs analysis. Shifts
in the base temperature will primarily effect the ratio of
steam to water.

A further variable to be studied in the PRDA contract
is the total heat requiremént. It was estimated that the
total heat requirement could range from a minimum of 24.1

6 to 68.6 x 10°

x 10 BTU/Hr, depending upon the extent ‘to
which heat recovery exchangers and vapor recompression equip-
ment prove economical.
The proposed cost share plot , 1is thérefore,
developed on the premise that complete success from the geo-
thermal resource is represented by a flow of 640 GPM
(320,000 pounds per hour) at 3310F-wellhead tempefature which
will yield the expected nominal process heat requirement of
40/1 x 106

energy availability, or at fluid wellhead temperatures below

40
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2350F, the venture would be considered totally un-

successful for the purposes of supplying a user-coupled
ethanol production facility.
2.1.4 EREDICTED UTILIZATION FACTOR .

The proposed ethanol production facility will be
designed to operate 24fhours per éay 330 days per year

which represents 90% utilization.

'2.1.5 PREDICTED AVERAGE GROSS HYDROTHERMAL ENERGY USE

Assuming the 90% utilization factor at a nominal plant

energy requirement of 40.1 x 106

11

BTU/Hr, the plant energy
consumption will be 3.18 x 10 BTU/Yr. If this energy
were supplied by steam boilers at 80% overall thermal

efficiency, the fuel requirement would be 3.97 x 1011

BTU/Yr.
This fuel requirement is equivalent to 67.5 million’barréls
of fuel o0il per year.

Estimates of non-process losses and heat content of
the reinjected hydrothermal fluid show that the net heat
withdrawn from the geothermal resoursé will approximately

4,16 x 1011 BTU/Yr.
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2.1.6 Description of Major Energy System Components

There are three major component systems in the fuel al-
cohol plant which will utilize hydrothermal energy. The major
components are:

1. Continuous Cooking System

2. Distillery and Anhydrous Alcohol System

3. Byproduct Drying System

Continuous Cooking System (Corn

1. Slurry (mixing) tank, materials of construction are

.stainless stéel-fitted with turbine type agitators driven by

explosion proof, 3 phase, 60 Hz, 230/460 volt motors. Enzyme
and water metering components are included, construction is
of stainless steel.

2. Continuous cooking system complete with positive
displacement pump driven by a TEFC, 3 phase, 60 Hz, 230/460
volt hana operéted variable speed drivé; steamn injector,
check valves, automatic steam valve, temperaturé controller,
back pressure,valvé and flash chamber. All produét wetted
surfacesvare of stainless steel.

3. Starch conversion tanks fitted with turbine type
agitators driven by TEFC, 3 phase, 60 Hz, 230/460'volt motors.
External heat exchangers of tube in shell design. Enzyme and
water metering'eduipment, pumps with TEFC, 3 phase, 60 Hz,
230/460 motors. Product wetted surfaces of stainless steel.

Utilities Required:

Fresh Water: Approximafely 20 gallons per bushel

Slops: - Back sloping up to 30 per cent
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‘Electrical: Approximately 145 HP

Cooling Water: Approximately 900 GPM @ 80°F

t or Hot Water: Approximately 11 x 10 Btu/hr
Steam o (5 x 106 Btu/hr with preheated make-up

: water) o= -

Raw Material: Approximately 220 bushels per hour
corn (or equivalent)

* Suitable for other feedstocks and fuels with modi-

fications to process, as planned under proposed
PRDA project. '

Double Column Distillery With Fconomizer

1. Stripping Column of stainless steel construction
(60 inch). |
., 2. Rectifying Column of stainless steel construction
(60 inch).
~ 3. Dephlegmater with stainless steel shell and tube
sheets, copper tubes and mild steel water boxes. Tube in shell
design.

4. Float tank of stainless steel construction.

5. Vacuum/pressure bottles of stainless steel construction.

6. Steam sparger of stainless steel construction.

7. Preheater tube in tube design of stainless steel con-
struction.

8. Puﬁps for reflux to stripping column, (refiux4to)
rectifying column, fusel oil and product all centrifugal design
with explosion proof motor, 3 phase, 60 Hz, 230/460 volt.

9. Vent cooler, tube in shell design, cobper tubes with
stainless steel shell and tube sheets. |

10. Product cooler plate type unit, product wetted sur-
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facesfof_stainless éteel.

11. Fusel o0il cooler, tube in shell design with copper
tubes and stainless steel shell.

12. Flowmeters for feed, refluxes, fusel oil and’product;
proof tester for product as well as thermometers and gauges
for monitoringrcritical process points.

13. Automatic wvalves for Steam and product as well as

N

automatic controls.

Utilities Required:

Electrical: Approximately 35 HP

Steam: Approximately 9.5 x 108 Btu/hg without dis-
tillation economizer 8.5 x 10° Btu/hr with
Economizer)

Cooling Water: Approximately 600 GPM @ 80°F

Process Streams:

Feed: Approximately 6,250 GPH @ 10 per

cent alcohol by volume
Product: ‘ Approximately 600 GPH @ 190° proof
Slops: - Approximately 135,000 gallons per day

with 8 per cent to 10 per cent solids.
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Anhydrous_Alcohol System

1. Dehydrating and benzene stripping columns are of stain-

less steel construction.

2. Dephlegmatef tube in shell design with étainless steel

shell and tube sheets, copper tubes andlmile steel water boxes.

3. Benzene decantor of stainless steel construction.

4. Reboilers for dehydrating and benzene columns are of
tube in shell design with stainless steéJ. tube sheets, copper
tubes and mild steel shells.

5. Coolers are furnished for product and low alcohol
streams.

6. Thermometers and gauges for monitoring critiéal pro-
cess points.

7. Flowmeters for product, feed, Dbenzene and reflux

and stripping column are furnished.
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8.  Pumps with-explosion proof motors for product, re-
£flux and return are provided with 3 phasé, 60 Hz, 230/460 volt
connections.

Utilities Reguired:

Electrical: Approximately 7% HP
Cooling Water: Approximately 800 GPM @ 80°F
Steam: Approximately 5.6 x 106 Btu/hr

Product: 198°%+ proof is guaranteed with a
: feed of 190° proof.
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;__1_7 FLUID DISPOSAL ,SYSTEM-VDESIGN

_The desigh of the fluid disposal system will be prepared
in a preliminary fashion at the time of the site selection for
the deep exploration/production hole,vand~will'be'reVised after
the completion of the initial tests of the well.

Ideally, the 1500' hole planned to be drilled and completed
prior to the start of this project .would be sufficiently close
to the deeper hole planned for this project. In that case, it
would serve the duai purpose of a monitoring well during well
testinngpd‘of a disposal well after the end of Well testing.
The pfobébility thét the 1500' hole would be. located in the -
proximity of the béét site for deep drilling is high, because .
the 1500' hole will be located in the area deemed to be most
promising for encountering the geothermal reservoir at its shal-
lowest, based upon preceding geological, geochemical and tempera-
ture gradient drilling in the area.

The 1500' well will be édequate as a disposal site during
long term testing, or for reinjection of that liguid portion of
the water which is not utilized for heating at the alcohol plant
site.

If any substantial amount of water would have to be dis-
posed of at the plant site, after extraction of heat, an evalua-

tion of the quantity and quality of fluid to be disposed WOuld

'have to be evaluated The poésibility of disposal of the

waste water via evaporation ponds, discharge into the nearby

river on reinjection at a depth below the fresh water aquifer
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would have to be determined in light of the chemistry of the
water, quantity and the appropriate regulations which govern

disposal of that water.
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3.0 FINANCIAL FEASIBILITY

The financial feasibility of this project rests upon the
very intriguing economics of fuel alcohol production. The
financial information which follows:incorporates data included
in the successful proposed PRDA submission. Figurés have been
modified to assume that a deep well must be drilled at the site
if the 1,500 fooﬁ'well to be drilled by the proposer under the
PRDA does not produce sufficient temperatures or flow rates

for the fuel alcohol plant.

3

3.1 PROJECT CAPITAL REQUIREMENTS

The estimated total project capital requirements for this
project after the user.coupled deep well program has been in-
itiated will increasé within an estimated range of additional
capital costs. Project capital requirements are listed below
basea‘upon two different assumptions. At the minimum end of
the range it is assumed that drilling will proceed smoothly
and the drilling contingency funds will not be required, that
an expensive new drilling site will not be required, that an
expensive reinjection well ($200,000) will not be required
and that certain other estimates will be at the minimum esti-
mated levels also. The top end of the estimated range assumes
just the opposite and comprises the‘estimated maximum levels
of total project expenditures. These cost estimates start
with the PRDA recently awarded the proposer and include all

resource costs through reservoir confirmation in addition to
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estimated end user related project costs.

Estimated Estimated

Cost Category: Minimum _Maximum
PRDA DOE Study Share Cost $ 123,183 $ 123,183
PRDA Proposer Paid. Explora- ’

tion Well 134,640 - 134,640
User Coupled Production :

Program 1,067,770 1,472,146
Geo Park Transmission Pipe-

line 300,000 300,000
Two Phase Separation System - 50,000 50,000
Gasohol Plant Cost (In Place) 4,275,000 4,275,000
Estimated Capital Costs $5,950,600 $6,355,000

Project financing costs assumptions are included in the esti-
mated cash flow means statement included under section 3.3
below.
3.2 PROJECTED REPLACEMENT COSTS

Based upon plant depreciation charges the‘proposer will
be allowing approximately $610,700 to allow for plant repléce—
ment plus total miscellaneous expenseé of $360,000. The allow-
ance for geothermal equipment depreciation is approximately
$105,000 plus total cost of geothermal energy as an expense
item‘is estimated at approximately $230,000. Thése amounts
are considered to be substantiallyAin excess of expected costs
of all replacement and maintenanqe functions. Refer to section

3.3.°
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3.2.1 FUEL ALCOHOL MARKETING AND ECONOMICS

Fuel élcohol is, of course, a segmented market product.
various proofs of alcohol have various uses. By way of examéle,
100 proof fuel. alcohol may be turbo-injected into the-air injec-
tion system of diesel engines using commercialiy-available off-
the-shelf products, and then replace.30 per cent to 40 pe£ cent
of engine requirements.

There is an emerging major market for Gasohol composed of
90 per cent gasoline and 10 per cent 199+ proof fuel alcohol. -
In fact, a recent Department of Energy forecast stated that 4.3
per cent of the 1981 gasoline consumption in the United States
wéuld be supplied by the emerging Gasohol industry. Today, the
United States consumes about 110 billion gallons of gasoline
annually. At a 10 per cent ratio, this represents a potential
market for 11 billion gallons of fuel alcohol. Virtually all
automobiles can utilize 20 per cent Gasohol with few, if any,
minor adjustments. Thié means that the current market for fuel
alcohol, as a gasoline mixing agent alone is 22 billion gallons.

Brazil estimates that 300,000 new vehicles will be built
and sold this year to operate on straight 190 proof alcohol.
Manufactureres of the: higher compression vehicles include Ford
Brazil. Starting problems have been solved in‘a variety of
ways from use of preheaters fo small cheap ether or gasoline
startup injection systems. General Motors has announced publicly

available multi-fuel engines for 1981. Other special engine
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companies and racing users have been utilizing alcohol fuels for
years. 1In fact, the main tanks in the Ford autos of the 1920's
and early 1930's were alcohol fuel tanks and the reserve was
designed for gasoline. Lack of tax incentives equal to the
hydrocarbon industry killed the growing alcohol industry at that
time. - Those tak incentives are in place now and, in fact, were

extended at the Federal level to 1992.

3.3 PROJECTED ANNUAL OPERATING COSTS

The figures listed below are revised projected cash
flow and income statement estimates which have been somewhat
changed from the earlier PRDA proposal. The most significant
change is the increased geothermal well cost estimate to
reflect a well cost as proposed herein which. is increased
over the well cost estimate of $400,000 which was arbitrarily.
included in the PRDA. .

The first two years of operation are estimated with two
assumptions. In the first instance under "Minimum Costs" it
is assumed that the well costs. do not require expenditure of
contingency amounts listed in the user coupled proposal.

The second two year estimates entitled "Maximum Costs" assume
that all contingency costs described will be utilized. Both
cases assume that DOE will pay 20 per cen£ of production well

and reinjection well costs (if required).
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\ ; FIGURE 15

|

TECHNOLOGY INTERNATIONAL, INC. i

PRELIMINARY CASH FLOW AND INCOME STATEMENT ESTIMATES FOR PROPOSED GEOTHE%MAL'FUEL ALCOHOL PLANT

L~ | (All Dollars in Thousands) }
o Minimum Costs Maximum Costs
CAPITAL COST REQUIREMENTS: Year One Year Two Year One Year ?wo
PRDA Propdéer Paid Exploration Well S 134 S 134 S 134 S 134
) User Coupled Production Well Cost (1) 1,068 1,068 1,472 1,472
Geo Park Transmission Line and Separation 350 350 350 350
Gasohol Plant Cost (In Place) (2) 4,275 4,275 4,275 4,275
: $ 5,827 s 5,827 S _6,231 S 6,231
CORN FEEDSTOCK COST (PER GALLON) : .
e . 5
r Corn Cost Per Bushel (3) $ 2.60 $ 2.60 $ 2.60 $ 2.60
Less: Byproduct Credit (4) 1.10 1.10 1.10 1.10
Net Feedstock Cost per Bushel 1.50 1.50 1.50 1.50
Divide by Alcohol per Bushel 2.5 2.5 2.5 2.5
Net Feedstock Cost per Gallon $ 0.60 $ 0.60 $ 0.60 $ 0.60
i) ;
ANNUAL ALCOHOL OUTPUT (Gallons) : 4,500 4,500 4,500 4,500
Multiply by: Sales Price per Gallon (5) 1.80 1.80 1.80 1.80
Gross Revenues 8,100 8,100 8,100 8,100
Less: Distribution Costs (6) 405 405 405 405
o PRODUCER'S GROSS REVENUES $ 7,695 $ 7,695 $ 7,695 5 7,695
| LESS: OPERATING EXPENSES: |
' {
Feedstock Costs 2,700 2,700 2,700 2,700
Electric and Fuel (Geothermal) 270 270 270 270
¢ Enzymes and Yeast (8) 360 360 360 360
; Property Tax, Ins., Bond, Misc. 360 360 360 360
| ‘ Labor Charges (9) 405 405 405 405
TOTAL OPERATING EXPENSES $ 4,095 4,095 $ 4,095 $ 4.?95
INCOME BEFORE DEBT SERVICE 3,600 3,600 3,600 3;?00
\ Less: Interest (10) 446 446 gig gi;
Less: Principal 227 227 L.
| NET PRE-TAX INCOME 2,927 2,927 ~Z,865 2,865
| 5 Plus: Principal 227 227 248 248
: Less: Plant Depreciation (7 yr.) (11) 611 611 611 611
[ Less: Geothermal Equipment Depreciation }
‘ (10 yr.) 105 105 —105 105
t TAXABLE INCOME 2,438 2,438 2,397 2,397
‘ Less: Assumed Taxes (40%) 975 975 ___ 958 958
| TOTAL 1,463 1,463 1,439 1,§39
} Plus: Geothermal Investment Tax Credit (12) 262 - 262 ™
Plus: Plant Investment Tax Credit 855 — — 855 ==
{
NET AFTER TAX INCOME $ 2,580 $ 1,463 $ _2,556 $ _;¢f§2
Refer to footnotes on following page.
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NOTES

10.

11.

As per User Coupled proposal without and with contin-
gencies. :

$.95 per gallon of ethanol = 4,275,000.

Dry corn consists of shucked kernels that have been dried
to 12 per cent moisture.

Byproduct credit includes the drying process of the feed
grains to 12 per cent moisture by volume.

Burns Brothers Inc., a Portland gasoline diesel distri-
butor buys gasohol from ADM Decatur, Illinois and Georgia
Pacific, Gellingham, Washington for $1.80/gallon FOB the
plant. :

Burns Brothers estimate $.07 a gallon distribution cost
from Bellingham, Washington to Portland. The distance
from Vale to Portland is longer. Estimated $.01 per
gallon increase per year in delivery charges due to rising
0il prices. .

Estimated savings from geothermal of $.08 per gallon of
alcohol produced over 1979 natural gas cost. 1982 natural
gas prices are expected to be much higher. No annual in-

- crease in cost of fuel.

Includes 15 people at $25,000 a year plus benefits. This
figure is probably high.

This assumes 10 per cent equity and debt service on the
balance: 15 year loan at 7.5 per cent interest annually
from Oregon State Alternative Renewable Energy Low Interest
Loan Program.

Depreciation assumes plant life of 7 years and geothermal
well head and delivery system life of 10 years.

Windfall profit legislation included a 25 per cent in-
vestment tax credit for geothermal and 20 per cent on alter-
native energy equipment. Not clear to proposer yet what
amount of geothermal ITC is available. This estimate is
pending CPA ruling.
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The potential impact of the propoéed project could in

3. 4 . POTENTIAL IMPACT OF TOTAL PROJECT ~

fact be enormous. It is concievable that with the estimated
economic advantages associated with this project a very signi-
ficant amount of the total fuel alcohol demand for that region
could be produced at the site.

To produce 4,500,000 gallons of fuel alcohol will require
approximately one sixth of estimated available starch and sugar

crops within the three county area closest to the facility.

- This is an area considerably smaller than the probable ulti-

mate feedstock sﬁpply region, particularly as a result of the
Geo Park existing railroad frontage and access.

It is conceivable that a developed geothermal Geo Park
infrastructure at that site could grow to twenty times the
size of the proposed plant and incorporate feedstock brought
by rail from the north in the eastern Washington grain and
potato growing region as well as from farther east in the
Snake River Plain. This is not a.particuiarly farfetched
possibility, witness the fact that the Brady Hot Springs geo-
thermal dehydration plant processes onions shipped from central
and-south—central_California.

A gasohol complex at the Geo Park site could grow to a
siée producing ninety million (90,000,000) gallons of fuel

alcohol per year. This amount of alcohol would be sufficient
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for an output of Nine Hundred Million (900,000,000)

gallons of gasohol at a 10 percent fuel alcohol mix-

ture level.

The states of Oregon and Washington alone con-
sumed 3.4 Billion gallons of gasoline (not including
diesel, heating o0il and aviation fuel), in 1979. Thus
® the site could’ handily meet ébout 25 percent of the 10
( i percent gasohol needs of those two states. The two states
! could now utilize the output from 75.6 plants of the size
J proposed herin as a commercial scale demonstration. When

California gasoline requirements are included (there are

good transportation routes to California from the site and

Idaho figures were not available), the region could absorb

a total of 331 plants of the size proposed herein. If gaso-
hol were to go to a 20 percent fuel alcohol mixture, then the

market potential would of course double.

To produce such output levels it would require an esti-

mated 20 production wells of the output contemplated herein

e which number of wells could conceivably fit on close to 40
acre centers on the proposer owned geothermal leasehold.
There would be adequate room for such an output complex on
® the proposer owned 110 acre Geothermal Park site.
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The proposer has recently begun discussions with
regional fuel suppliers to gain letters of intent which.
would lead to fuel alcoho supply contracts. On the
following page, listed as Figure 15Bis a letter from
Burns Bros., Inc., of Portland, Oregon for 1,000,000

gallons of fuel alcohol. The company coperates a group

of retail outlets and acts as a jobber to other retail

outlets. Other letters are expected as discussions

continue.

At the present time, Burns Bros. is paying $1.80

-per gallon for 199+ proof fuel alcoho, F.0.B. the Georgia

Pacific plant at Bellingham, Washington and, interestingly
enough, also procuring supplies F.O0.B. the. ADM plant. in
Illinois at'a similar price. There have been accounts of
retailers paying close to $2.00 per gallon delivered, and
a déveloping market in Illinois for 180 to 190 proof in the
range of $1.65 per gallon.
BYPRODUCT FEED MARKETS AND ECONOMICS

The various byproduct feed contents and values are very
important to total fuel alcohol plant economics. While the
proposer has a considerable body of information on byproduct
characteristics from cereal grains, particularly distillers
dried grains, considerably less is known about potatoes and
sugar beet characteristics and their value after distillery
processes. Information is particulary scarce on probable
pricing levels for wet stillage feeds.

There is a very large potential market for concentrated

animal feeds in the region of the proposed plant as shown
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EBEUEQT\*@ BROS.. INC.

'621S. E. UNION AVENUE

April 22, 1980

mMr. Steven Munson

Ethanol International, Inc.

5350 South Denver Tech. Center Parkway
Inglewood, Colorado 80111 -

Dear Steve:

We are pleased to hear the progress of Ethanol International in the

development of alcohol fuel production -equipment.

e PORTLAND, OREGON 97214
Telephone 503 238-7393
Telex 36-0250 BURNS INT PTL

To support our aggressive wholesale and retail alcohol fuels division,
we feel our needs would be for 1 million galions annually of fuel

grade 200° ethanol. Burns Bros., Inc. would enter into supply agree-
ments along these lines providing the alcohol is priced campetitively.

It was nice talking with you last Thursday, and I wish your company

the greatest success.
Sincerely,-

BURNS BROS., INC.

ﬁ“‘ C (Luduin

STEVEN R. ANDERSON
Operations Manager

SRA/tm

Figure 15B
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e : below in a chart covering a portion of nearby counties
_ County Cattle Hogs -
Washington = 54,295 1,731
o ‘Payette = 45,555 : 2,033
; Gem 36,164 1,601
? Canyon 134,473 : 5,599
4 : The Ida-Ore Federal Regional Planning and Develop-
ment Association lists six commercial feedlots within
a 25 mile radius of the site and 16 commercial feedlot

within 100 miles of the Upper Treasure Valley area.
A table will be prepared in the PRDA listing at
least 10 regional distillers grains feed content values,

moisture levels, mixed feed formulas and pricing levels

around the nation. This information will be indexed

against the current substrate prices at both farm level

and central delivery point. This information will be

very useful in the economic analysis for byproduct pricing.
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.‘ : 4.0 PROJECT MANAGEMENT AND DETAILED TECHNICAL PLANNING

4.1 . Detailed Statement of Work By Task

Task 1. Financial’

} : TI shall confirm all financial arrangements for

implementation of the project and provide DOE

with evidence that project financing is suffi-
cient to complete the project. Completion of

this task constitutes completion of Milestone #1.

Task 2. Environmental and Institutional
TI shall prepare and submit an Environmental
Report within 60 days of contract award. The

Environmental Report will be prepared in accord-

ance with guidelines provided by DOE and will
address "site-specific" information relating to

the project.

DOE shall determine if an Environmental Assess-
ment is required based on the submitted Environ-
mental Report. DOE shall prepare the Environ-
mental Assessment with input from the participant

if an assessment is required.

The participant shall coordinate with and provide
information to local, state, and federal agencies,
as necessary, to insure compliance with all other

environmental requirements.

61







i
il

Task 3.

The participant is responsible for obtaining

all required permits, leases, and other documen-

tation in.order to complete the geothermal pro-

ject. At the request of DOE, the participant
shall provide bOE copiesvof documentation per-
taining to the acquisitidn_of the rigﬁts to the
geothermal resource. Completion of this task
constitutes completion of Milestone #2.
Exploration |

TI, with the support of Meidav Associates and
otﬁer consultants, 'shall review the results of
the geoscientific survey which would have been.
cqmpleted by this time as a result of the cooper-
ative cost-shared PRDA project which is expected
to start in October, 1980, and will present the
results of data analysis to the DOE. This
assessment will include an evaluation of the geo-
logical, hydrological and thermal characﬁeristics
of the resource, as determined from the previous

exploration program.

Within 15 working days of receipt of TI's report,
the DOE and TI shall discuss and review the data.
A mutual agreement must be reached between the
DOE and TI concerning the adequacy of the explora-

tion data for selecting a resource confirmation
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o drill site and the potential need for additional

data prior to proceeding with the next task. Com-
pletion of this task constitutes completion of

.g: Milestone #3.

Concurrently with this task, or within 30 working
days of the completion of this task, the partici-

pant shall discuss and review with DOE the selec-

tion of a production well drill site. A mutual
written agreement between DOE and the participant
must be reached concerning the location of the
drill site. Completion of this task constitutes

completion of Milestone #4.

Task 4. Drilling and Logging
A. TI, with support from appropriate consultants,
shall:

1) Provide for necessary drilling supervision
services.

|
°
B

2) Update the preliminary Drilling Program
which will include well location, drilling
techniques, well and wellhead design, anti-

Py cipated rig type, drilling fluid program,

logging requirements, etc. Temporary

requirements, such as reserve pits, mud

pits, equipment storage areas, noise abate-
ment, blowout prevention, utility services,
and other standard well drilling practices,

shall be considered and addressed in the .

drilling plan. DOE shall be advised of the

contents of the Drilling Program during its
preparation.

3) Prepare the bid specifications and submit
the Drilling Program and specification to
DOE for review and approval. Within 15
working days, DOE shall indicate concurrence
or request modifications to the specification
and/or program.
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B. The participant, with support from appropriate
consultants, shall:

1) 1Issue the drilling specification to drill-
ing companies for bid.

2) Review the well bids and inspect (if nec-
essary) the bidders' drilling equipment.
The participant shall select a drilling
subcontractor, with DOE concurrence. The
proposed drilling subcontract shall be
submitted for DOE review and approval.
Within 15 working days, DOE shall indicate
approval or request modifications to the
subcontract.

3) Supervise the drilling of the production
well, in accordance with the detailed
Drilling Program and specifications. Peri-
odically, the participant or his designated
representative and DOE shall confer, so
that decisions concerning the drilling opera-

L ) tion can be made in a timely manner.

1

4) Collect fluid samples, cutting samples, well
logs, bottom hole and gradient temperature

4 data and perform all other tests consistent

with industry practice and the Drilling Pro-

gram. Strata suitable for reinjection

! will be noted during drilling.

5) All data concerning the well shall be for-
warded to DOE as soon as they are acquired
in order to minimize the time required for
DOE review.

6). Within 3 working days or the completion of
the well, DOE and the participant shall
discuss and review the data. A mutual
written agreement between DOE and the parti-
cipant must be reached prior to proceeding
with the next task. Completion of this
task constitutes completion of Milestone #5.

Task 5. Flow Testing

A. TI, with support from appropriate consultants,
shall:

1) Provide for necessary flow testing services.
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Task 6.

Task 7.

2) Update the Flow Test Plan. The plan shall
be submitted to DOE for review and approval.
Within 3 working days, DOE shall indicate
concurrence or request modifications to the
plan. :

3) Carry out. a comprehensive well and reser-
voir test program, in general accordance
with the Flow Test Plan. -

4) Assimilate the test data taken during the
well test and estimate reservoir yield and
"production life. The well testing and
other available data shall be prepared
and presented to DOE. Within 5 working
days, DOE and the participant shall dis-
cuss and review the well test results.

A mutual, written agreement between DOE and
the participant must be reached to deter-
mine a future course of action. This agree-
ment constitutes project Milestone #6.

Injection Well

It is probable that the 1500' hole drilled in the .
earlier phase of the exploration program will serve
as an adequate injection well. An evaluation.of the
feasibility of using that well for injection'pur—
poses will be made ‘at the time. An appropriate’
budget will be set aside for the drilling of an
injection well if the 1500*' well is considered

inacceptable for any reason.

Determination»of/éost Share -

DOE and the participant shall review all test
results and costs and determine the DOE and parti-
cipént cost shares. The basis for the determination

of the cost shares shall be the variable cost share
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Task 8.

Task 9.

Task 10.

plan of the Cooperative Agreement. Modifications
to the cost share plan may be negotiated if nec-
essary. Determination of the cost share consti-

tutes project Milestone #7.

Project Management

TI shall manage the project in a prudent manner
consistent with successfully completing ﬁhe State-
ment of Work. Management controls shall include
technical assessment, budget assessment, and

schedule assessment, as described in TI's proposal.

In addition to close general cooréihation Wifh DOE,
immediate and full disclosure of problem areas

to DOE is required, so that timely corrective
action may be taken with DOE support, if necessary.
Reporting

The reports identified on the attached DOE Form
CR-537, Reporting Requirements Checklist, will

be submitted as indicated.-

Dissemination of Information

Throughout the project, TI may prepare press
releases, business, and technical articles for
trade journals. DOE concurrence shall be obtained
on all information prepared for public release,

prior to the release of this information.

TI shall design and erect a sign in good taste

and of appropriate construction at the facility,
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Task 11.

which will define. the project objective and parties

to the project.

With regard to written and oral public information,

the participant is expected to:

A.

Include apprdpriate recognition of the roles
of the principal parties involved in work
performed under this Agreement.

Avoid statements or implications that the
Department of Energy. endorses any process or
product arising out of the contract, without
advance apéroval of the Contracting Officer.
Provide DOE one copy of news releases, infor-
mation folders, brochures, advertisements,
technical papers, and magazine or neWspaper
articles pertaining to work performed under
the Agreement.

Advise the Contracting Officer of news media
or public reactions to work performed under

the Agreement.

DOE Conferences

Occasionally, the participant or its represehtative

may attend geothermal technology conferences at

DOE's request. Participation in these conferences

shall be reimbursed by DOE, if prior written

approval is obtainea from the Contracting Officer.
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4.1.1 PRE;DRILLING EXPLORATION

The pre-drilling exploration program has been described

~in the foregoing paragraph 1.2.3. It will be completed prior

to the start of this project, and a final report will be ready
for evaluation probably by May, 1981. The results of that pro-

ject will be submitted to the DOE for evaluation and comments.
4.1.2 DRILLING PROGRAM

4.1.2.1 INTRODUCTION

Technology International, Inc. (TII) has a geothermal
lease on 745 acres lpcétedwin Township 18 South, Range 45 East,
Willamette Meridianj Sections 16, -20, 21, 28, 29, and 33. The
elevation of the site is 2400 feet.

'This report will be based on the proposed drilling site
found in Section 28 (map 1). The site was built by Magma Power
Corporation and may be used‘for the project. On the other hand,
if pre-drilling investigations and other considerations suggest
that this site is not the most sﬁitable for exploration/produc-
tion_drilling, a contingency plan for an alternate site prepara-
tion is discussed below. |

The objective of this project is to drill an exploration
well to a depth of 6500 + feet to evaluate the geothermal poten-
tial of the Technology International, Inc. held lease for the
direct heat uses further. enumerated elsewhere in this éroposal.

The proposal contains a discussion of needs, methéds of
study, service companies, and projected cost for the drilling

project.
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4.1.2.2 ACCESS

The discussion below is predicated upon the assumption
that the existing drill site location would be found to be
acceptable‘after the completion of-thefgeoscientific survey
which is to precedé the final drill site location. Hence,
the discussion below and the cost estimates muét be consi-

dered as tentative. A contingency cost plan is provided

further on in case the available drill site is not the most

® suitable. . The following cost plan should be viewed as illu-
strative only.
o The TII lease is bordered by an asphalt highway. A
well-maintained packed gravel road leads from the highway
. to the proposed site. This road is approximately % mile in
[ length and of sufficient width to allow access by equipment
trucks. Some maintenance and dust control is to be expected.
‘ ‘ A local contractor will be used for maintenance as needed.
4.1.2.3 LOCATION REPAIR
[
The proposed drilling site is 125 feet wide and 200 feet
long and in good condition. The surface is packed sandy '
loam. A layer of gravel will be spread over this surface.
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After the drilling rig and support equipment are in place,
drainage ditches will be dug to route fluids to the sump. A

local contractor will be used for location repair.

4:1.2.3 : SUMP

A 195,000 gallon reserve pit (sump) is in place. The
sump will hold drilling fluids and cuttings while drilling
and hydrothermal fluids while testing. Some repair will be

done to assure that no loss of sump fluids can occur.

4.1.2.4 CELLAR

The original Cellar,‘now in place, will be reconditioned.
It is 10 feet in diameter and 5 feet deep. An 18 inch con-
ductor pipe 1is in place and will be removed to allow place-
ment of the 30 inch conductor pipe. If heeded, a wooden re-
taining wall will be built to protect the wellhead and blow

out prevention equipment from wall collapse.

4.1.2.5 SITE AND ACCESS MAINTENANCE COST

Plan A

Based upon the tentative assumption that the existing
available drill site would prove to be the best location for
a. production drill hole. In that case, the cost of drill
site preparation would be nominal, as shown in Volume II, the

financial proposal.
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Plan B

" 4.1.2.6  ALTERNATIVE SITE PREPARATION

If the geoscientific investigations‘preceding-the

selection of a drill site indicate that another site has a
higher probability of success than the site shown in Figure 3,
it would not be possible to p;edict at this time that cost of
site and access road preparation would. A sum of money adequate
for new site preparation, including access road, pit and sump,
has been set aside, as shown in Volume‘II, for the purpose of
permitting the project to drill at any site within the project

area.
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4.1.2.7 DRILLING PROGRAM

'This drilling plan takes into account the general litho-

" logic log of the area, which has been discussed elsewhere in

this proposal (see section on'éfggﬁrface geology) .

1. A 30. inch conductor pipe will be set to 30 feet.

2. When the rig is in place and operating, pick up a7y
" inch bit.. Drill 17% inch hole to 125+ feet. Open 17%

inch hole to 26 inches. Run a 20 inch conductor pipe
to 125+ feet. Cement and install a flange for a 20 inch
Annular Preventer. A test of the annular preventer will
be carried out to assure its operation, if high pressure
hydrothermal fluids are encountered, in preventing a blow-
out.

3. Pick up 17% inch bit and drill to 1500+ feet. If sig-
- nificant competent rock is not being penetrated at this
depth, casing will be set in the first 25 feet of com-
petent rock encountered. This will be determined by the
well-site geoclogist and drilling supervisor. Penetration
rate and cuttings analysis will be used as indicators of

rock, competency.

4. Run 13 3/8 inch casing at 1500+ feet or to that depth
which was required to encounter competent rock. A plain
Guide Shoe and centralizer will be placed on the first
section of casing. A differential Float Collar will be
prlaced two (2) sections above the shoe. A centralizer
will be placed every 120 feet from 1420 feet to 100 feet,
for a total of 12 centralizsys. (Refer to Casing and
Cementing sections.)

7







¥£ﬁj& quMJLJAPPO

| et

€ )
g ¢’

eg) ’ After cementing, wait for 8 hours after plug bumps be- //
fore slacking off. If the cement does not reach the surface

v
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T~dump sand down the annulus, before slacking off, until casing
is fill&d to surfiace. Remove the 20 inch Annular Preventer
and install a 13 3/8 inch WKM 600 Series Casing Head. Test
to 150 psi for 15 minutes and record results on tour sheet.
Install a 12 inch 900 Series Double Shafler ‘Gate and Hydrill
for 15 minutes and log on tour sheet. Notify proper agencies
that the above blow-out prevention equipment is installed.
They will witness the test.

5. Drill 12% inch hole, with mud, to the top of the project-
ed reservoir. Run 9 5/8 inch casing with a Plain Guide Shoe
on the first section, a Differential Float Collar on the se-
cond section and centralizers every 120 feet from 4000 feet
to 1420 feet, for a total of 23 centralizers. (Refer to
Casing and Cementing Sections.)

If loss of circulation occurs while drilling the 124%
inch hole, there will be an evaluation to determine if a hot
water zone has been penetrated. This is to take place before

1drilling can proceed. Testing will be done with a Kuster KPG
Temperature Recorder and/or other methods deemed necessary by..
well-site personnel.

N Loss of circulation above the 12%'inch hole will be eval-
DO uated by well-site personnel. Cement plugs may be used to

b% | control these upper zones. This is to protect ground water

A
(

g from contamination by loss of circulation material.
6. After setting 9 5/8 inch casing with a WKM Expansion
Spool, as directed, and a 10 inch Ansi 600 Series WKM power

Seal Gate, reinstall blow-out prevention equipment.

7. Drill out of 9 5/8 inch shoe with 8 3/4 inch bit. Change
from mud system to. fresh water to protect hydrothermal re-
servoir. Drill 500 feet into reservoir, 6580+ feet. to pro-
jected total depth. -

8. "Run a 7 inch slotted liner and hang liner at 3800+ feet
using a Baker Simplex Liner Hanger. Flow test and run logs
as directed.

9. The drilling program is conservatively designed to go as
deep as 6500 feet. This would permit the testing of the
Owyhee Basalt Formation, in case the shallower geothermal
aquifer, anticipated to be encountered within the Chalk .Butte
Formation or the Grassy Mountain Formation, turns out to be
disappointing in terms of temperature or indicated potential
productivity. :
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An on-site decision will be made by TI's supervisory /Cou,c -
personnel as to the feasibility of continuing drilling /
to the 6500 limit, if the shallower geothermal aquifer

proves to be less than satisfactory.
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4.1.2.8 RIG SELECTION

Rig Capacity

Rig size -~s&B@80=te- 8000 feet depth capacity
Weight range - 280,000 pounds derrick capacity
Sub-base - 17 feet for accommodation of BOP equipment
Pumps (mud) - two 500 horse power to supply 1800 pounds
pump pressure _
Circulation system - 250 barrel minimum, mud storage and
mixing system.

Accumulator - 80 gallon minimum, for BOP equipmenteSand
line drum on rigqg. . '
The Atlantic Oil Company has been identified as a potential
sub-contractor for the drilling task.

Atlantic 0il Company, Rig 15, is a National T-32 rig.

This rig was selected to fulfill the above requirements.

Atlantic 0il Company has sapplied drilling rigs and crews to

geothermal projects in the western United Seates. Their
personnel are experienced in the geothermal industry. The
equipment has been tested in the drilling of many wells.
Atlantic Oil Company will supply drill pipe, drilling
collaré, some BOP equipment and a rig supervisor. Their per-
sonnel are well trained in drilling techniquies and equipment

maintenance. Down time from equipment failure is not expec-

ted to cause a time or cost override.

‘This selection is only tentative. At the time of project
{ | commenéement, a reevaluation will be made of the drilling
[ 3 contractor. Depending upon the price, availability and-ex—
perience, a final evaluation will be ma&e regarding drilling

contractor selection.







-4,1.2.9 - BOREHOLE CONFIGURATION

Hole diameters and casing positions are discussed in
the sections entitled Drilling'Program,and Casing Program.

(See Figufes 1 and 2.)

4.1.2.10 Method of Completion

All casing, except 7 inch slotted liner, will be cemen-
ted to surface. .Casing and cement were chosen for their
ability to withstand projected hole temperatures and hydro-

thermal fluid corrosive conditions.

The 7 inch slotted liner will be hung at 3800+ feet to
a depth of 6500+ feet or shallower depth with a Baker Liner
Simplex Hanger. This is further discussed in the section

entitled Casing Program.
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4.1.2.11 DRILLING FLUID PROGRAM
Drilling Fluid Properties

Projected Mud Properties - Surface to 4000 + feet

Low lime mud -1 to 3 pounds per barrel
Plastic viscosity ' 15 to 25 '

Yield point 5 to 15

Gel 0 to 0, 0 to 2

Weight 88 to 93 pounds per gallon
Water loss 15¢cc or less

Care must be taken to insure a proper yield point. this
will éllovarﬁper cleaning of the 17% inch and 124 inch
aholesi If high temperature gelatin occurs, the low lime
drilling fluid will be changed to a Resinex based drilling
fluid. The Resinex system is a temperature stabilization
product which presents no environmental hazards. Water will

be used to thin.the drilling fluid to maintain the desired

mud pr&;;;:j;;ESET—’puudz?&5/Zi@géémwfzfcflﬂawﬁyuéaf25u;VﬁZJﬂf

Projected Mud Properties - 4000 + feet to 6500 + feet

Clear water will be used to drill into the geothermal
reservoir and to assure uncontaminated fluids while testing.
On the.other hand, if cutting returns are unsatisfactory,/a
light foaming agent will be added. -

Magcobar, a subsidiary of Dresser Industries, was con-
tacted for the drilling fluid proéram becaus of their exper-
ience in the geothermal industry. Magcobar has supplied the
drilling fluid for many projects, both steam and hot water,

in the western United States.
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A mud engineer will be assigned to the project. He will
be responsible for testing the drilling fluid and ordering
supplies f§r the site. He will also beiresponsible for a
complete morning report to be given to the drilling supervi-

sor.

4.1.2.12 Solids Control

So%ids control equipment will be used to remove sand,
silt and other solids from the drilling fluid. This results
in equipment protection, drilling flui@;ﬁrbpérties control,
and assists in lithology identificatia; of formations.

Brant, Incorporated of Woodland, California was contac-
ted for equipment needs. Their equipment is compatible with
rig equipment and has been used by Magcobar on other pro-

jects. Periodic inspection will assure the equipment is

operating at contracted specifications.
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4.1.2.13 DRILLING FLUID PROGRAM POTENTIAL SUB-CONTRACTORS

Dresser - Magcobar
P.0. Box 1254
West Sacramento, California 95691

Hole conditions encountered while drilling will dictate
the drilling fluid requirements. Loss of circulation and/or
wall caving are unknown factors at this time, which could in-

crease the overall cost of the drilling fluid.

.Solids Control Equipment Cost

Brant, Inc.
78 Beejay Way
Woodland, California 95695
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4.1.2.14 CASING AND CEMENTING PROGRAM

Casing
Armco Steel Corporation produces a geothermal g:ade
casing used in many geothermal projects. The casing strength
and its resistance to corrosion were factors considered in
choosing Armco products. Armco or equivalent quality will be
utilized in this project. |
Cement
B.J. Ceﬁenting Service, a subsidiary of Hughes, Inc.,
has been involved in geothermal projects throughout the
western United States. Their knowledge of cement character-
istics when exposed to geothermalC?Efé:pogditions will assure
an excellent cementing job. B.J. Cementing is available as
a sub-contractor, but final cementation sub-contractor will be
made at the time of contract start.
Casing Tool Service
Bill's Casing Tong Service of Marysville, California
has the specialized equipment and trained personnel needed
to run casing efficiently and safely. They have expressed

willingness to act as sub-contractor on this project.
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BT&C - Buttress Thread and Collars

Baker Model A, Simplex Liner Hanger for 7 inch slotted liner

Slotted 2%" X %"

Size Interval Length Description Tension Collapse = Burst

30" Conductor 30 . Heavywall %"

20" . Conductor 125" 94#/K-55, BT&C 1488 520 - 2110
@ 13 3/8" KB/1500" 1500 61#/K-55, BT&C 962 1470 3090

9 5/8" KB/4000° 4000' Y ~ 36#/K-55, BT&C 564 2020 - 3520

A 3800' /4500 2700 29# /K-55, BT&C 415 4320 4980

9T Jddnola







FIGURE 17

Casing Design
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3O inch casing
Set to 30 feet
Cemented to surface

20 inch casing
Set to 125 feet
Cemented to surface

13 3/8 inch casing
Set to 1500 feet
Cemented to surface

» :=f=:’4==:=(¢ //,/w——-—‘*\¢7 inch liner

- Hung at 3800 feet

9 5/8 inch casing

D
TSTTTT——Set to 4000 feet

Cemented to surface

7 inch liner
Hung to 6500 feet or less
Total depth - 6500+ feet or le







4.1.2.15 casing and Cement Program for One Stage Cement Job

30 Feet of 30 Inch Conductor Pipe

Casing Program
Casing size - 30 inches
Casing to be set flush with bottom of cellar floor

Surface to 30 feet - casing has Y% inch heavy gauge wall,
Commercial grade

Casing Hardware

Shoe type - none

Float collar - none

Centralizers - none

Cement Type and Volume

Commercial ready mix - Victor grade
Displacement

Surface to 30 feet -~ poured from surface
Wellhead Equipment Requirements

None
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Casing and Cement Program for One Stage Cement Job
125 Feet of 20 Inch Casing

Casing Program

Casing size - 20 inches '
Casing to be set 1 to 3 feet above collar level
Surface to 125 feet - casing 94 pounds, K-55, BT and C

Casing Hardware

Shoe type - Weld-on guide shoe
Float collar -~ none
Centralizers - none

Cement Type and Volume

Class G neat with 3% Calcium Chloride

Slurry weight - 15.8 pounds per gallon

Slurry yield - 1.15 P=r sack

Slurry volume - 282 cubic feet

Accelerate for 8 hours WOC time

Minimum volume - 245 sacks based on a 26 inch hole with
50% excess

Displacement

__Pisplace with water at 8 barrels/minute
Flyd flow ,

Wellhead Equipment Requirements

Flange for 20 inch Hydrill
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Casing and Cement Program for One Stage Cement Job
1500 Feet of 13 3/8 Inch Casing

Casing Program

Casing size - 13 3/8 inches
Casing to be set 1 to 3 feet above total depth :
Drill floor to 1500 feet - casing 61 bounds, K-55, BT and C

Casing Hardware

Shoe tvpe - Plain quide shoe

Float collar - Differential fill float collar
Centralizers - 12

Pipve lock - bottom 3 joints

Cement Tvype and Volume

Posmix (1:1) plus 35% silica flour and 2% gel 4% R11l

Slurry weight - 13.8 pounds per gallon

Slurry vield - 2.75 per sack

Slurry Volume - 1498 cubic feet based on a 17% inch hole
with 35% excess.

Accelerate for 8 hours WOC time

Pre-ffish - water volume 10 barrels ahead of 10 barrel mud

flush

Displacement

Displace with mud at 8 barrels/minute.
Lammater flow until plug bumps

Limit over displacement to 5 barrels

Wellhead Equipment Requirements

13 3/8 inch casing head, WKM 600 Series
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Casing and Cement Program for One Stage Cement Job WQ‘

4000 Feet of 9 5/8 Inch Casing il;}ﬂyﬂ

Casing Program OA/ﬁ %
. : ey Y .

Casing size - 9 5/7 inches ~ :

Casing to be set 1 to 3 feet above total depth
Drill floor to 4000 feet - casing 36 pounds, K-55, BT and C

Casing Hardware

Shoe type - Plain guide shoe

Float collar - Differential £fill float collar
Centralizers - 23

PiQE:E§§§i> bottom 3 joints

Cement Tyoe and Volume

Posmix (1:1) plus 35% silica flour and 2% gel 4% R1l1
Slurry weight - 13.8 pounds per gallon

Slurry yield - 2.75 per sack
Slurry volume - 1811 cubic feet based on a 124 inch hole
with 35% excess .
Pre-flush - water volume 10 barrels ahead of 10 barrel mud
flush

Displacement

Displace with mud at 8 barrels/minute
Lammater flow until plug bumps

Limit over displacement to 5 barrels
Wellhead Equipment Regquirements

WKM expansion spool

Master Valve
Cross over spool
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Casing and Cement Program for One Stage Cement Job
2700 Feet of 7 Inch Liner

Casing Program

Liner size - 7 inches ,

Solid casing - now to be determined

Slotted casing -~ by production zone, slotted 2% X % inches
Casing to be hung from 3800 feet to 6500 feet with Baker
Simplex Liner Hanger

Casing 29 pounds, K-55, BT and C

Casing Hardware

‘Shoe type - plain guide shoe

Float collars - none ‘
Centralizers - 2 Baker: Line Centralizers

Cemenﬁ'Type~and Volume

None

Displacement

None

Wellhead Equipment Requirements

Completion wellhead
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4.1.2.16 SUPPORT SERVICES AND EQUIPMENT

Directional Drilling

Directional drilling is not planned for the project at

this time. Hole angle will be kept to less than 3 degrees

by varying the weight on bit and RPM. A Kuster Survey In-

strument will be used for surveys during drilling. A direc-

i

tional drilling program will be proposed when, and-if,it is

required.

Fluid Sampling

Fluid samples will be collected by the mud loggers or

well-site geologist. Several sample points will be chosen.

SampleS»will be available for study.

Borehole Logging

Electrical Logging Requirements

1.

2.

of

Cement Bond - Variable Density - Wave Train
Surface to 4000 feet

Formation Density - Gamma Ray
Surface to 6500 feet

High resolution Temperature Log (2 runs)
Surface to 6500 feet

Dual Induction - Spherically Focused Long 6500 feet
Electrical logs will be run to further the understanding

the region. By comparing electric logs with the mud log,

lithology, formation tops, temperature gradients and related

information can be compiled. This information will be used
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4.1.2.17 WELL DEVELOPMENT

If a possible hydrothermal reservoir is penetrafed in
the 17% inch or 12% inch holes, a test will be run before
drilling can continue. A Kuster K.P.G. Temperature Instru-
ment will be used to determine fluid levels and reservoir

temperature. Results of this test will determine whether

: dfilling will continue or a full reservoir test will be run.

After the production reservolir has been penetrated and

drilled to the projected depth, a full reservoir test will

. .take place. A description of the testing procedure is found

in the .section of this report titled Well Testing.

If reservoir stimulation is required, compressed air or
nitrogen will be used. However, due to the fractured nature
of the productidn reservoir, basalt stimulation 1s not ex-

pected to be required.
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4,1.2.18 WELLHEAD EQUIPMENT

The following wellhead equipment designs have been
chosen for their thermal stability and resistance to corro-
sion. This equipment hasvbeen tested and is in current use
in the Geysers geothefmal region, California. The projected
reservqir and production characteristics are well within the
safety margins of this equipment.

Each design allows for the replacement of defective
parts with a minimum of time loss. The completion wellhéad
could be dismantled by one man using a small crane.

H and H 0il Tools of Rio Vista, California supplies
this equipment to drilling sites throughout the western
United States. Their equipment is used in both o0il and gas

and geothermal regions.
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FIGURE 19

BOPE FOR 13 3/8 INCH CASING
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FIGURE 20

BOPE FOR § 5/8 -INCH CASING
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WKM 600 Series Valve

(To Sump)

FIGURE 21

9 5/8 INCH COMPLETION WELLHEAD DESIGN
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DRILL BITS

Soft and hard rock bits will be needéd for the project.
The majority of the drilling will be considered soft rock.
Sediments, tuff and volcanic breccia are expected to ppedom-
inate the upper section of the hole. These lithologies will
be drilled with a soft rock bit. If a basalt lens or flow
is encountered, a hard rock bit will be needed. The final
drilling of the basalt reservoir will be with a hard rock
bit.

Security Sits are known for their versatility and re-
liability. These bits are used in oil and gas and geother-
mal drilling world wide. The bits will be delivered to the
drilling site at no charge and unused bits will be returned

for credit.
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4.1.2.19 LOSS QF CIRCUIATION PROCEDURE

The possibility exists of a loss of .circulation zone in
the 17% inch and/or 12% inch holes. In the event of loss of
circulation, an evaluation will determine whether a hydro- -
thermal reservoir has been penetrated. This evaluation will
take place before drilling can resume.

If it is determined that the loss of circulation zone
is not a reservoir, steps-will be taken to seal it before
drilling resumes. If the ione is restricted and there is
only a small loss of fluid, loss of circulation material
will be used. This material includes cotton seed hulls,
walnut hulls and plastic bits. Other materials may be used
as necessary. A cement plug will be pumped into the zone if
it is found to be extensive and a large amount of fluid is
lost. After the cement has set, it will be drilled out and
tesfed for loss of circulation. Drilling will cont%nue once
circulation has been restored.

After the potential reservoir is reached, drilling will
continue even with loss of circulation. The drilling fluid
at this depth will be clear water to alleviate contamination
of the reservoir. When drilling is completed, a full reser-

voir test will take place.

9%







DRILLING PARAMETERS

Well Mud Directional Drilling Hole Casing Casihg
Depth Logger  Control Fluids Size Size Cement
o'| - 30’ ‘ -4 36 4 30~ + 30" cemented

T 26" T 20" T to surface
: ' 20" cemented
to surface

Mud
1500'4 4173 413 3/8" 413 3/8" cemented .
: - to surface :
O
<
. Single
Shot
3000'4 | '
+4 ~+123" 4 ]9 5/8"49 5/8" cemented
, to surface
- Water '
6500 ' . l 8 3/4-- 77:0

2T 3¥NOIa
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4,1.2.20 . Reinjection

It is impossible to determine the need for reinjection
prior to having tested the reservoir. Assuming that fluid
disposal will be required, the 500-600 meter hole that is
plannedlto be drilled on the site during the exploration
phase of the engineering, marketing and economic study
(D)E PRDA-RA03-80RA50121, now under final contract negotia-
tion), may be utilized for as.the disposal well. 1In that
case, the only added cost would be that of the surface

plumbing to connect the two wells.

A sum of money is set aside for the environmental.
assessment and the reinjection engineering, construction and

testing.
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4.1.2.21 GEOTHERMAL WELL TESTING PROGRAM

Introduction

The testing and evaluation program described herein is
directed to a normally pressured reservoir. The producing
interval is assumed to be known from logs and confirmed by
spinner surveys. A site specific test plan will be developed
as additional information becomes available during the drilling
and completion phase.

Objectives

Testing a geothermal hot water well should accomplish the
following objectives:

A. Evaluate the producing capabilities of the reservoir
(aquifer). The well should be produced at variable
rates to.establish well characteristics. Surface
measurements of mass flow, temperature, and pressure
should be monitored. One or more pressure gauges
should be monitored. This data will be used to es-
timate formation transmissivity, productivity index
(PI), and formation damage.

B. Determine properties of the produced fluids. This in-
cludes chemical composition, dissolved solids, PH,
temperature, and pressure. This data will be helpful
in making fluid comparisons between wells to determine
aquifer continuity, corrosivity and scaling potentials.

C. Estimate reservoir confiqguration. Ideally, a well test
would provide estimates of long-term producing capability.
Unfortunately, the duration of most well tests preclude
such estimates unless the reservoir is very small. The
well test should be conducted to sample a reasonable
drainage area. If any boundaries are located within this
area, the pressure buildup analysis should detect it. If
the producing information is a fractured reservoir, then
an indication of the well decline rate may be evaluated
during a long-term test.

Procedure

The test procedure is designed to be straightforward to accom-
plish the stated objectives. A final test procedure will be devel-
oped for the actual conditions encountered. The test plan involves
a short-term testing phase and a long-term testing phase.
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Three short-term flow tests (about twenty-four hours each)
should be conducted at three different flow rates. This
will give the production efficiency information and confir-
mation of formation properties. A long-term test (about
thirty days) is desirable to get a representative
well performance history. Normally, wells completed in
fractured reservoirs have rapid initial decline rates. It
may be possible to evaluate this with a long-term test.

A. Flow Diagram and Equipment Layout. Figure 1 shows
a schematic of the test system and the data collection

- points. Exact sizes and equipment specifications will
be defined when the final test plan is develpoed.
The test system assumes that seven inch casing is run
and that there is sufficient space in the annulus to
run bottom-hole pressure and temperature gauges.
For the short-term tests, bottom-hole "Amerada-Type"
pressure gauges are considered. However, the avail-
ability of paro-scientific or Hewlett Packard gauges
would be examined, if the project is approved. The
meter run will be sized later, but a four inch meter
run should be sufficient for the anticipated flow
rates. A throttling valve is provided to maintain
single phase flow. An orifice meter is recommended for
reliability and simplicity. Effluent from the well
is assumed to be discharged into an approved sump.
For a long-term test, an injection well will be
necessary.

B. Test Procedure. The well should be cleaned of all
drilling fluids prior to the test. Data obtained
from the well cleanup will be used to design the specific
"well test plan and equipment specifications.

1. measure shut-in temperature, pressure, and
statuc fluid level. Measure height of wellhead
flange from ground level.

2. Run wireline pressure and temperature gauges into
the well. Stimulate well into production and
monitor bottom hole pressure every minute.
Produce well for twenty-four hours or until
stabilized output is achieved for twenty-four
hours. Measure flow rate and height of well-
head flanges. ‘
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Shut-in the well and observe pressure build-
up for time period equal to stabilized flow
period. A fluid level should be taken at the
end of the shut-in period to compare with
pre-test levels. :

Re-test well at wider valve openings, to es-
tablish characteristics at different flow rates.
Follow procedure in Steps 2 and 3. Just prior
to final shut-in, a fluid sample should be
drawn from the well. Sample the liquids, steam
and non-condensable gases.

Prior to performing a long-term test, the re-
sults of the short-term tests should be analyzed.
In particular, the need for an injection well
should be addressed. The cost of a long-term
test should be developed based on the experience
from the short-term tests. Any conclusions
related to long-term reservoir performance that
require verification during a long-term test
should also be addressed. There is also the
possibility that tests of surface equipment,
such as separators, rock catchers, and screw
expanders, could be conducted during the long-
term test. This would serve to utilize the
geothermal fluids for some useful endeavor.

The final report should contain all of the findings
collected during the short-term and long-term
tests. Conclusions on long-term well and reser-
voir performance will be made and a development
plan for the reservoir will be presented.

Precision: standard precision of Kuster gauges
(after calibration) is in the range of + 10r
and + 0.1 psi. Platinum resistance thermometers
may be used, if readily available at the time.
Their precision is + 0.10c.
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Analysis procedures: The literature is
replete with articles on drawdown and
buildup tests from which reservoir charac-
teristics are determined. Pressure fall

off techniques (Horner plots) and pressure
buildup methods are described in many papers.
(F. Whittmore, 1979;:, James 1970, Earlougher,
1977; Witherspoon et al 1978). If the 1500
well, to be drilled auring the preceding
phase, taps the geothermal reservoir, an ,
interference test may be conducted (Witherspoon
et al 1978).

References cited:

Earlougher R.C., 1977, Advances in well test
anaylsis, Soc. of pet. Eng. Monograph 5

James, C.R., 1970, factors controlling bore-
hole performance
Geothermics special issue 2 V.2

Witherspoon, P.A., Narasinhan T.N., and McEdwards .
D.G., 1978

Results of interference tests from two geothermal
reservoirs JPT, Jan., 1978

Whittmore A.J., 1979, Well'testing in a liquid
dominated two phase reservoir, GRC trans. V3:781-4

103







FIGURE 24 -
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4.1.2.23 WELL ABANDONMENT PROCEDURES

Proper well.abandonment'procedures are defined by federal,
state and»counﬁy regulatibns. In case of need to abandon the
hole, because of no success, we will plug 300 feet of the hole
with cement, covering 150' of the open hole below the casing
shoe, and 150' into the casing. We will then £fill the casing
with mud to 35' from the top and put another cement plug of
35' in length to the top. We will then cut the pipe near the
ground surface and weld it shut. All of the above is subject

to further approval by the various regulations cited.

i
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4.2 ORGANIZATIONAL PLAN

The organizational plan is shown in Figure
Three major sets of activities are associated with this project:
1. Management, financial and administrative.

2. Geoscientific studies, drilling and well performance
evaluation.

3. Final evaluation of alcohol plant design, based upon
the results of the program.

Mr. Stephen Munson, president of Technology International
will assume the overall project managment responsibility as
well as direct management of the financial and alcohol plant
engineering activities. Mr. Munson will be assisted by Dr.
Meidav in the-overéll supervision of the Drilling-related and
well performance evaluation activites. A number of potential
sub-contractors for the drilling engineering, well site logging,
mud logging, geophysical logging, cementation services and well
testing will be employed. A'number of organizations have been
contacted, and a tentative team of sub-contractors has been
identified. Their resumes and experience are attached to this
proposal. All of these companies have expressed willingness to
provide their services to this project.

Management Process

A.  The proposer's standard management processes which apply
to‘thé'performance of programs of this magnitude include strong
reliance on the delegation of responsibility and authority to

managers in each discipline area, adherence to the concept of
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DOE PROGRAM OFFICER
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management by objectives, and utilization of a steering commit-
tee approach to periodic program review and direction.
In recognition of the necessity for minimizing adminis-

trative costs, the organization established for performance

"of this study is intentionally compact and streamlined. Each

participant will be assigned clearly specified objectives which
relate directly to the overall objective of the program. Be-
cause of the small size of the functional organization, a mini-
mum level of formality in internal reporting and directive
procedures is possible.

B. The company procedures to be used in implementing
management of this program will be, as indicated above, rela-
tively simplified due to the need for only two levels of super-
vision. A Steering Committee, consisting of the task managers
and chaired by the program ménager, will meet weekly (in the
case of remotely located managers, a conference call will be
arranged) to assign‘and re-define tasks, monitor progress
against each milestone, review draft and finished reports and
make required decisions on any significant redirection of pro-
gram éfforts. ‘Scheduled meetings of individuals within each
discipline area group will not be required, inasmuch as these
individuals will work closely together on a day-to-day basis.

C. One benefit of the compactness of the functional
organization and the clearly defined work breakdown structure

is that mathematical or simulation mcdels will not be required

for determination of critical paths or evaluation of cost

effectiveness within each task.
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D. Regarding the methods of specification generation
and control: specifications against which sub-contractors will
perform will be prepared at company headquarters. Subcontract
specifications for consulting work and for the well drilling
activity will follow established industry . standard formats.

Depending upon the degree to which specified subcontracts
or equipment items are crucial to the outcome of the project,
draft specifications will be subjected to the review and cri-
tique procedures for quality control and tecﬁnical review, both
inter%ally and for DOE approval, as described in the Statement
of Work (4.1).

E. Each discipline manager will monitor the performance
of individuals within his group and sub-contractors under his
discipline area. The manager will exercise -direct control
over these activities and will'emphasize favorable or unfavor-
able variances from planned progress at the weekly.review
meeting.

F. Program progress review, as stated.above, will be
conducted internally through the use of weekly steering com-
mittee meetings, including at least weekly communication with
remote participants. During each weekly review,. the progress
against schedule milestones and the actual costs incurred will
be compared with the planned progress and costs for identification
of variances. Progresé of remote participants will be reviewed

at least monthly during visits by the program manager to the
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reﬁote location, or by the discipline task manager, to the
program management office.

During. the review meéting preceding each monthly progress
report to the DOE program officer, the contract management sum-
mary report will be updated. |

G. Inasmuch as one of the important products from this
program will be the Final Report, the principal requirement
for quality control will be to ensure accuracy and clarity in
each element of each task. Each draft report on any portion
of the activity will be simultaneouslf reviewed by the
discipline task or subtask manager and a second member of the
group who is at least conversant with the topic of the subject
report. A revised draft of each repoft will then be reviewed
and critiqued by one of the other diécipline area managers
and the program manager to identify any problems with lack of
clarity or relevance to the overall program objectives. This
dual review technique will give adequate assurance that the
compiled program progress reports are internally consistent and

accurate in their conclusions.

H. The technical review methods and schedules are adequately

covered by the preceding discussions.
I. Documentation control will be a primary function of the
program manager, who will maintain a central file for data and -

reports arranged by discipline and milestone classification.

J. Sub-contractor control will be the primary responsibility

of the Drilling and Technical Control Manager. Variances in
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subcontractor performance will be identified and corrected
rapidly through the weekly progress review procedures described

above.

Contract Change Control Procedures

The program manager will advise the DOE program officer
in writing immediately regarding any perceived requirements for
contract change or modification. Standard DOE procedures will
be followed to incorporate required. changes in the program
contract. The pfogram officer will be consulted regarding any

questions which arise in the implementation of contract changes.
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4.3 MAJOR CONSULTANTS AND MAJOR SUB-CONTRACTORS

Geothermal Resource Assessment and Drilling and Well Testing
Supervision '

Dr. Tsvi Meidav is the senior scientist and project manager
for Meidav Associates, the subcontfactor for resource assess-
ment. Dr. Meidav's educaﬁional training includes: -

B. A., 1954, geology, Washington University, St. Louis, MO:
M. A., 1956, geophysics, Washington University, St. Louis, MO.
Ph. D., 1960, geophysics, Washington University, St. Louis, MO.

Dr. Meidav has over 20 years of experience in the area of natural

resources, exploration and development. He started his career
as a ground water geophysicist. |

i Dr. Meidav became a sfaff geophyéicist*with the Geophysical
i Institute of Israel in 1960. In that capacity, he worked in the
/ areas. of petroleum geophysics, engineering.geophysics, and

f ground water exploration. After a sgnior geophysicist position
with Huntec, Ltd., of Toronto, Canada, in 1967 Dr. Meidav joined
the staff of the University of California at Riverside as an

¢ asscociate professor of Geophysics. Together with Dr. Robert

Rex, later president 0of Republic Geothermal who joined the
university at the same time, Dr. Meidav commenced a set of geo-

physical investigations of the Imperial Valley geothermal poten-

tial. These studies have helped in defining the geothermal
resources of the Imperial Valley and attracted the attention of
various private and public organizations to the geothermal

potential of the'region..
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In 1970, Dr.‘Meidav was invited to join the United
Nations Headgquarters in New York as a special fechnical advi-
sor on geothermal energy. For a period of three years, he
served as a technical coqrdinator of the United Nations acti-
vities in the development of geothermal energy in various
developing countries. In that capacity, he conducted field
surveys to determine the feasibility of carrying out full-
fledged investigations, drew up general exploration plans
for countries, negotiated on behalf of the United Nations the
level of participation of the wvarious governments in the
execution of the project, and supervised the technical execu-
tion of the required service.

In 1974, Dr. Meidav departed from the United Nations and
formed his own consulting organization, Geonomics, Inc. Geo-
nomics specialized in geothérmal surveys, concentrating pri-
marily on geophysical and socio-economic evaluations. Under
his direction, the company conducted surveys of geothermal
resources in all of the Western States where geothermal resources
were being explored at the time, as well as in a number of other
countries. Geonomics conducted a successful survey in the
Island of San Miguel; Azores, in the Atlantic Ocean, which
resulted in the discovery of a geothermal field there. Other
surveys conducted by the companyvinclude Honduras, Israel, and
elsewhere. <Vicissitudes of the geothermal consulting markets
created financial difficulties for Geonomics, resulting in its

cessation of activity at the end of 1977.
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Since 1978, Dr. Meidav has been active as a senior con-
sultant for a number of organizations. In that capacity, he
has been engaged in economic evaluations, formulation of explor-
ation plans and supervision of geothermal field activities. Dr.
Meidav currently heads an organization by the name of Meidav-
Associates, headquartered at 1419 Broadway, Oakland, Califérnia.
He Has published more than 50 papers in the area of geothermal

resources and related fields.

Energyvlog: Mud Logging Specialists

EnergylLog of Sacaramento, California was contacted to
supply.a mud logging unit for the project. EnergyLog has worked
in the Sacramento Valley, San Joaquin Valley and Ventura Basiﬁ.
More importantly, they have been involved in geothermal projects
in California, Nevada and the Ore-Ida project in Ontario, Oregon,
located 12 miles south of Vale, Oregon. The same mud loggers
who worked on- the Ore-Ida project may be assigned to the Vale
project. Their understanding of the geology of this region will
be invaluable in the drilling of this well.
Ben Cahill - President, EnergylLog

Ben Cahill graduated from the University of the Pacific
in 1956 with a B.S. in Geology. He worked for Exploration Log-
ging, U.S.A. from 1956 to mid 1977, with his last three years
as the Area Supervisor, Western United States. He is a member
of the National A.A.P.G., Pacific Section A.A.P.G., the San

Joaquin Geological Society, the Northern California chapter of
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the American Petroleum Institute and is past president of the
Sacramento Petroleum Association. He is a registered geologist
in the state of California.

Alex A. Morgan - Logging Geologist

Alex Morgan is. a 1973 University of California, Davis

graduate with a B.S. in Geology. He was formerly employed by

-United Geophysical and has been with EnergyLog for two years.

He was assigned to the Ore-Ida geothermal project.
Ross A. Brunetti - Logging Geologist

Ross Brunetti is a 1975 University of California, Rivérside
graduate with a B.S. in Geology. He is trained in Hard rock
geolqu (volcanic) and has worked on several geothermal projects
in California, Nevada and Oregon over the last five years.A He

was a logging geologist on the Ore-Ida project.
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RESUME

Louis E. Capuano, Jr.

Vice President - Operations
ThermaSource, Incorporated
P.0. Box 1236 :

Santa Rosa, California 95402

Mr. Capuano has ten years of drilling engineering experience on oil, natural
gas and geothermal wells. During the past eight months, he has operated a
geothermal drilling consulting service. His clients have included Thermogenics,
Inc., Occidental Petroleum, Rogers Engineering and Anadarko Production Company.
He has provided service such as direct drilling rig supervision, development of
drilling programs, permit acquisition, and drilling rig equipment selection.
His work has been on domestic and foreign locations. The drilling workshop
sponsored by the Geothermal Resources Council was led by Mr. Capuano. He has
also authored technical papers on Geothermal drilling in the Geysers Field.

Prior to starting his consulting business, Mr. Capuano was the Drilling
Manager for Thermogenics, Inc. for two years. . He was responsible for all drilling
related activities and supervision of field personnel. Before that Mr. Capuano
spent three years with Aminoil USA (Signal Qil and Gas) in Santa Rosa, California.
His duties included planning and supervising drilling activity, well site selection
and construction, and permit acquisition.

Before moving to Santa Rosa, Mr. Capuano was a drilling engineer with Signal
0i1 and Gas in Lafayette, Louisiana. His primary duties were rig supervision
and on-site drilling optimization. Ouring these four years, he gained experience
with several different types and sizes of drilling and workover rigs. Also he
worked on all different types of well completions including producers, injectors,
duals, and conventionals. '

Mr. Capuano received a B.S. degree in Petroleum Engineering from the University
of Southwestern Louisiana in 1971. He is a member of the Society of Petroleum
Engineers, and Geothermal Resources Council.
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RESUME

William L. Godare

President

ThermaSource, Incorporated
P.0. Box 1236

Santa Rosa, California 95402

Mr. Godare has a broad background of experience related to geothermal
applications for production hardware and field equipment. Under his direction,
the latest state of the art equipment for geothermal wellhead assemblies,
gathering systems valves, steam separators, and well test units have been
designed, manufactured and implemented for field use. His field of expertise
and involvement also includes other high temperature applications such as steam
injection and in-situ coal gasifications.

Mr. Godare was most recently the Product Manager of Geothermal Systems at
W-K-M Division in Shreveport, Louisiana. He had total project responsibility
for research and product engineering, market planning, and domestic and inter-
national sales coordination. Under his direction the product line expanded and
grew into a multi-million dollar market situation.

Mr. Godare's prior experience included the design and operational respon-
sibilities for various organic turbine power systems with Sundstrand Corporation
in Rockford, I1linois. He later joined Aerojet Nuclear Company in Idaho Falls,
Idaho where he was the lead engineer for the design of a single wellhead binary
cycle power plant. Mr. Godare also led the effort for the first successful
installation and feasability test for an electric motor driven downhole pump in

a geothermal well.

Mr. Godare attended Wabash Valley College, the University of Florida, and
Indiana State University majoring in Mechanical Engineering and Mathematics.
He attended graduate school at the University of [11inois. He is a member of
the Geothermal Resources Council, the ASME, and is a Vice-Chairman of the
Geothermal Resources Committee within the ASTM.
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Geothermal Exploration Consulting Corporation

Geothermal Exploration Consulting Corporation (G.E.C.
Corp.) was organized in March, 1980 by personnel trained in
the various disciplines required to develop a geothermal pro-
ject; drilling, geology, safety, etc. Before joining G.E.C.
Corporation, our personnel worked on o0il and gas, steam, hot
water, and hot dry rock. Mr. Miller helped develop several
of the drilling techniques now used in the Geysers geothermal
region, California. Mr. Hinson was instrumental in the under-
standing and identification of the geology of the Géysers and

its relationship to drilling and steam production. G.E.C.

Corporation offers the only safety equipment and safety training

courses specifically designed for geothermal operations. This
includes a slide presentation which covers the safety considera-

tions of geothermal drilling and production work.

Samples of G.E.C. Experience

NO. C-001

Area’ Geysers Geothermal Region

Objective ' Training of drilling and
production personnel in
safety aspects of work
concerning hydrogen sulfide.

Methods Used Research of available infor-
mation, development of
training course and safety
equipment trailers.

Results ‘ On-going training in the

Geysers region. Developed
the only safety training
and safety equipment speci-
fically used in geothermal
operations.
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Case Studies

NO. I-001

Area and Size

Objective:

Methods Used

Results

NO. U-001

Area and Size

Objective

Methods Used

Results

NO. U-002

Area and Size

Objective

Methods Used

Results
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640 acres near Boise, ID

To develop a full field
development project for
direct use of geothermal
fluids.

Geologic mapping, research,
of existing holes, drilling
of four (4) deep holes for

production.

In progress.

40 acres near Roosevelt
Hot Springs, Utah.

To develop a drilling pro-
gram which includes high
pressure steam zone control.

Drilling of shallow pro-
duction hole to determine
productibility of lease.
Special consideration of
high pressure formation.

In progress.

A few thousand acres near
Roosevelt Hot Springs, Utah.

Develop a full field explora-
tion program for electrical
plant using geothermal
energy.

Geologic mapping, seismic
studies, temperature gradient
holes, electrical methods,
geothermometry.

In progress.







Partial List of Clients

Union 0il Company of California
Union Geothermal Division
Fonshill Investments
Technology International, Inc.
R.B. Montgomery Drilling Co.
Shell 0il Co.

Aras International, Ltd.
Geothermal Power Corporation
Operating Engineers Union
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RESUME
Criss Hinson
President
Geothermal Exploration Consulting Corporatlon
P.0. Box 518

Cobb, California 95426

Mr. Hinson received a B.A. in Geology from California State
University at Sonoma and attended graduate school at California
State University at San Diego. He received his certification
in Hydrogen Sulfide Safety from the Petroleum Training Service
of the University of Southwestern Louisiana. He is. a Red Cross

certified instructor of Standard First Aid Multimedia System

and Cardiopulmonary Resuscitation Modular System.

Mr. Hinson's professional activities for the last nine years
have been oriented in oil, natural gas and geothermal geology.
For the past five years he has specialized in the geology of
the Geysers geothermal region in California. He has taught
courses in hydrogen sulfide safety to well-site and productlon
personnel.

Mr. Hinson was most recently a senior member of R.F. Smith Cor-
poration. He worked as a well-site geologist and was responsible
for the training of new personnel. Since forming Geothermal
Exploration Consulting Corporation, his responsibilities have
included designing and producing a geothermal safety film and
training course in hydrogen sulfide safety. He is also involved
in the compilation of drilling programs, feasibility studies and
environmental assessments.
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RESUME

Halvie Miller

Vice President - Drilling

Geothermal Exploration Consultlng Corporation
P.0. Box 518

Cobb, California 95426

Mr. Miller attended Georgia Technological:- Institue w!
majored in Architectural Engineering. He has also [a:
University of Texas, Petroleum Training Institute.

Mr. Miller has been involved with all phases of ths
industry for eighteen years. He has worked on oil far
jects throughout the western United States and for [ti
years in the Geysers geothermal region in Californiia.
assisted in developing rig equlpment and drilling tlec
geothermal operatlons.

. Mr. Miller was most recently a supervisor for Atlant:

Company. His responsibilities included personnel njar
equipment inspection and repair, site construction far
control. Since joining Geothermal Exploration Congul
poration, his duties have included project managemgn-
pilation of drilling programs and budgets, eguipment
and feasibility studies.
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5.0 THE WORK: SCHEDULE

The work schedule for this project is shown in Figure 25A.

It is to be read together with the detailed statement of work

(paragraph 4.1).

Task 1.

Task 2.

Task 3.

Task 4.

Contract negotiation and financial plan, would be
carried out by the project manager, in conjunction
with the DOE contract officer. It is planned to last

for 30 days and be concluded on Day 30 (see chart).

The environmental and institutional evaluation will
consist of a review of the environmental report which
was prepared earlier, as part of the PRDA-supported
project, and submittal to the DOE for review and
approval. It will be started on Day 1 and

completed on Day 45.

The exploration program would consist, in this case, of
an intefnal review of the reports prepared for the PRDA-
suppo:téd project and submittal to the DOE for review,
in preparation for the site selection meeting with the
DOE. This activity will start on Day 30 and be com-

pleted 30 days later, on Day 60.

The well site selection and drilling would be conducted
after a field visit by the senior technical team of TI
and DOE to the éite, and on-site review of the data,

the local topography, water supply, and various environ-

mental and legal rules énd regulations. The first two
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Task 4.

weeks, starting on Day 30, will be devoted to an
in-house review, followed by a field visit by the
entire advisory body, both DOE's and TI's, followed
by a written agreement on drilling strategy. This

task will be completed by Day 90.

The drilling task consists of a number of sub-tasks.
Based upon theAtechnical review committee recommenda-
tions;, bid specifications will be finalized. Conéur—
rently, a number of eligible drilling companies will

be alerted to the impending bid solicitation. The

bid specifications will be finalized by the senior
technical team assembled by TI for the purpose and
submitted to the DOE for review and approval. This
task will be conducted between Day 90 and 120 from
project start. Upon approval of the bid specifications
by the DOE, the bid will be sent to interested quali-
fied companies, with responses due by Day 150. A con-
tract will be negotiated with the successful company by
Day 180. Hopefully, although totally uncertainly, the
successful bidder would be able to mobilize almost
immediately. It must be pointed out here that this may
be optimistic, and the entire program beyond the con-
tract award may slide backward by the amount of delay

in the start of drilling.
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Task 5.

Task 6.

TI will supervise the various sub-contractors through
its own in-house administrative team.as well as the
services of Dr. Tsvi Meidav, its geothermal consultant.
In case of any difficulties in the course of drilling}
or findings which require modifications in the drilling
plan, TI will hold conference calls with the DOE's
technical team to insure uninterrupted work flow. Copies
of drilling reports, lithologic data, thermometric
measurements, and any special surveys will be routinely

routed to the DOE team to keep it abreast of the pro-

‘ject's progress.

Well Testing

Both transient and long term tests will be conducted.
The pulse testing, of 24-hour duration, will provide
information on well efficiency, reservoir indication of
reservoir temperature, and fluid chemistry. Long term
tests will be conducted until equilibrium is established
or is indicated. It is anticipated that a 30-day test
would be adequate for long gérm testing. The duration
of the well testing proéram is anticipated to be 45
days,vstarting on.Déy 195 and ending on Déy 240. 'Tﬁis,
would be the 5th project milestone, as indicated on the

Work Plan chart.'(

Injection Well Decision

The decision whether the 1500' hole, which will be on

site by the time that this program starts, is adequate
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for the purpose and whether an additional injection
well is needed, will be decided at this point. The
possibility of disposing the remaining f£luid in a non-
injection manner will be evaluated and submitted to the

DOE for review and approval. If no additional injection

well is needed, this task will be completed within 30
days, on Day 285. If an injection well is needed, the
cycle of specification, approval, bidding and drilling
will be repeated, adding about 120 days to this pro-

gram, terminating in Day 405, approximately.
Task 7. The determination of cost sharing would be jointly

conducted by DOE and the company based upon an evalua-

tion of the well test results.

The tasks of project management, reporting and dissemination of

information are continuous throughout the project. Specific
milestones and decision points are shown in the work schedule

as inverted pyramids.
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10.

11.

WORK PLAN

(Months From Start)

Task ¢ 1 2 3

£
jon
o))
1~
Joo
o
‘-—i
o
i
-
et
N

Financial | — 1
Environmentall —w 2
Explorationl —y 3
Well Site Selection vh——————~v

Drilling and Logging
Bid Specification —
Issue Bids ey
Negotiate Contracts —y
Drilling —y 5
Flow Testing ——Y6
Injection Well Decision , —y 6D
Determination of Cost Share : A T —y 7

Project Management ' + ' ' 4

Reporting \ See Form CR 537 For Schedule

Dissemination of Information '

DOE Conferences As Needed

¥ Milestone

1) These Tasks consist of a review of work which will be completed prior to the start of
this project. '

¥ GZ IANOId







FIGURE 26
_ APPENDIX J
U. S. DEPARTMENT OF ENERGY : Page 1 of 3 Pages
REPORTING REQUIREMENTS CHECKLIST

DOE Form CR-537
(1-78)

(See Instructions on Reverse) FOAM APPRQVED

OM8 NO. 38R-0190

1. IDENTIFICATION

2. OBLIGATION INSTRUMENT:

3. REPORTING REQUIREMENTS

A. PROJECT MANAGEMENT
1. X1 Management Plan
2. O Milestone Schedule & Status Report
N 3. O Cost Pan
4. 0 Manpower Ptan
5. 13 Contract Management Summary Report
8. §g Project Status Report
7. O Cost Management Report
8. 0 Manpower Management Report
L 9. K Conference Record
10. O Hot Line Report

Frequency B. TECHNICAL INFORMATION REPORTING Frequency

0 1. O Notice of Energy RD&D Project (SSIE)

2. X Technical Progress Report A

3. O Topical Report

4. 0 Final Technical Report F
M C. PMS/MIN{-PMS
M 1. Cost Performance Report

O Format1 WBS

A O Format 2- Functional

O Format 3 Baseline
O Format5 Probiem Analysis
2. 3 Cost/Schedule Status Report

3.'0 Management Control System
Description

4. O Summary System Description
5. O W8S Dictionary

FREQUENCY CODES: A — As Reguired * " Q = Quarterly
C -~ Contract Change S .~ Semi-Annuaily
F - Final (End of Contract) X -~ Mandatory for Delivery with Proposals/Bid
M ~ Monthiy Y -~ Yearly or Upon Contract Renewal
O _—_Ona Time ({Soon After Contract Award)

4. SPECIAL INSTRUCTIONS

selection, and flow test.

.

prior to final submission to DOE.
submitted with a camera-ready copy.

A.5 and 6 - Due within 15 days after end of calendar month.
8.2. - Due within 15 days after completion of milestones for exploration, drill site
b.4.- A draft of the Final Technical Report shall be submitted for review to the

_ Contracting Officer at least 4 weeks prior to the final due date. Comments

resulting from this review shall be resolved and the report revised accordingly
The Final Technical Report shall be

See page 2 for other reports and deliverablesthat are required.

5. ATTACHED HEREWITH:

0O Report Distribution List
{0 w8S/Reporting Category -

6. PREPARED BY (Signature and date):

7. REVIEWED BY (Signature and date):
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Page 2 of 3 Pages
ADDITIONAL REPORTS AND DELIVERABLE REQUIREMENTS

Environmental Report - An environmental report describing the
potential environmental effects of the proposed project must
be submitted to DOE after execution of the agreement and pr1or
to drilling. One time only, submit 4 copies.

Milestone Schedule - A time frame schedule defining trackable
milestones used to measure progress in terms of schedule.

This is to be submitted upon contract execution. One time only,
submit 4 copies.

Well Cuttings - Three sample bags (3" x 5") of well cuttings
will be collected as required by DOE. The cuttings will be
filed and available to the public after well completion.

Logs - A copy of all Togs is to be transmitted to DOE as
available.

Daily Drilling Reports - a daily record shall be kept on the
IADC Official Standard Daily Drilling report or other form.
standard to the drilling industry. The general remarks

section shall contain an accurate record of hole conditions

and work performed and time required for all work to the nearest
quarter hour. A copy of the Daily Drilling report shall be '
provided. Daily verbal communication may be required to
transmit this information. An additional daily record form may
be required for transmittal.

Test Data - A copy of test data and of the analysis of this data
is to be provided to DOE for reservoir assessment. The gevernment
will use this data for an independent evaluation to determine the
degree of success of the well for purposes of determining the
government cost-share.

Final Cost Report - A cost report submitted at program completion
summarizing estimated and actual costs. This report will show

the DOE cost share as evaluated by the previously negot1ated
variable-cost-share formula criteria. Submit 4 copies.

Fluid Samples - as required by DOE.

Exploration Data - A copy of the exploration data and the analysis
of this data is to be provided to DOE. -
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REPORTING REQUIREMENTS CHECKLIST

PURPOSE:

A checkiist to identify and communicste additionai
reporting requiremernts which sre not otharwise set
forth in the Genaral Purpose cisteses of DOE contracts

and agr Rwill be i dad g part.of the con-

mww‘l’hﬂammubo&md«ndfa
and aan be

mndmdu.,‘—‘inw jons 10 sdept

it to & specific situation.

INSTRUCTIONS

Itarmy 1 = Enter the title as indicxeed In the Proase-

ment R leragency Agr or inétisting

memorandum.

Itam 2 - mmmmmwumm—

or Qency Ay
date of the mes and b
after sward.

itam 3 = Check spaces to indicats plans end regorts
required. For Mmmmwdm
indicate frequency of delivery in column growided
uunqomofmﬁmeodnm

J.Ltmhn mm:m:

the effort inthe
work of mhrdoanv-m. uvnuenm:inm

<M“h-vnll m.lndmumﬂmw
| identi-
ﬁatmn and dosmcmom mﬂ spacial and criti-
cal plans, such as test plans, plans for handling
of Government owned property. Vlork bresk-
down g s, key

and methods for monitoring orogress toward
objectives may be required,

EMMWMNMRM ™ .

for ail work
brukdcwnxtrudm--tm line itoms, or de-
nm mﬁaﬂ in the eomnct. Updated
Y y) ‘with status,
towand jon, and percent com-
pinmofudnnmnmm -of the total con-
Tace,

3.A3Cont Plan — A basstine éun hrincurimwm

ona or agr
in terms of cast; updste md hnﬁtm
iund e plan f and
n fund : requi and bm esti-

mates.

3.A.4 Manpower Plan — A baseline pian to sllocste:

manpower t0 each reporting catagory ideatified

in the contract or agreement.
3A.5C Ma Si Y Report — A
single-psge graphic pr ion of i
cost, major mnkaonn. and manpower fov rapid
visual analysis and trend f 3.
3A.6Project Status Report ~ A periodic report 10
to DOE an assess-

ment of contract status, to explain variances
and problems, and to discuss any other areas of
concern or achievements.

'1A7Carmwﬁwr A periodic report
of the fatus of costs compered to: the Cost:

Plan. Data is used to: report actuai and pro-

jected scrued costs; evaiuste performance

agrinst plan; identify actuat snd potentisl prob-

lemn aress: construct cost experiance for projects

and budgeting sffors; and, to varify the reason.
of rv’ invok

A8 Manpower iansgernert Report — A periodic
report of the sutus of sctusi and projected

meanpower aexpenditure ageinst the Manpower -

Plan. Data is used to evaiuste performance
against plan; identify actual and potemtial prob-
lem areas; and 1o CONSITUCT MANQOWEr exXperi-

ence for projections and planning efforts..
3.A9Conference Record - Documemation of the
“s und ding of signifi .

sions, direction or redi or required ac-
tions cesulting from any mesting with DOE
regressntatives.

3A.10 Hotr Line Regort — A hardcopy report by
the fastest means awailable, (TWX, etc) docu-
menting critical problems, emergency situa-
tions, and imnorzant technical breskthwoughs.

2.8.1 Natice of Energy R&D Project — A formatted,
two-page report to provide information on un-
classified DQE R profects  for dissemning-
tion to the scientific, technical, and industrial
commumtm and to the public. Also provides

ion to the Smi ian Scientific In-
formation Exchange.

3.8.2 Tadwal Progress chort - A formd struc.

report,
to communm project resuits for ; dissemina-
tion to Government agencies, the scientific,
techniasl and industrial communities and the -
public.

3.8.3 Topice/ Report — A special technical report:
prepuarad when 3 project has reached a point at
which s major mul-!m ora semﬂam phase
has been when d results
have been achieved, when it'is logical to sum-
mariza results achieved, or when 3 new scienti-
fic or gical finding is d d to war-
rant prompt publicetion.

38.4 Final Tochnicel Report — Technical Progress
Report reporting final resuits of DOE suoported
RO&D and scientific orojsets.

AC PUSMiniPMS
1) Cost Performence Report (PMS Aapliudcnl

Format 1 —Remmcunmpmodwmm
lative budget, actual costs and earned value data

by work br structure ek denti-
fies cost and schedule \ariances and provides
contracror’s esti to D P

to budgets.

Format 2 -~ Reports current period and cumu-
istive Dudget, munl costs, and eamu: value
data by

Format 3 — Provides periodic updating to the
established performancs measurement baseline.
Incorporates authorized contract changes and.
internal re-planning into  the * performance
megsurament baseline,

Formst 5§ — Provides a narrative analysis of con-
tract arisnces.

2} Cost/Schedule Report (Mini-PMS Applicstion)—
Periodic, usually monthty, report of cumulative
budget, actusl costs and esrmed value by sum-
mary work breakd iden-
tifies cost and schedule variances and provides
contractor’s estimate to complets comparisons
to budgets.

3 System Dewcription (PMS Appiication) — Con-
tractor’s description of the management control
tystem 10 be used in performing contract work.
Must address afl elements of the PMScrirteria,

4} Summary System Dexcription (Mini-PMS Appl;- -

ation) - Comractor’s summarized description
of the management control systam to be used
in performing contract work.

S) W8S . Dictionsry — Lists and defines work
breakdown structurs. For more detailed instruc-
tions see PMS Manual.

Frequency Cocesr ~ Each code must have an ident-

fied time period (i.e., As Required 5 davs after

event occurrenca). These time periods are suggested
in the solicitation and negotiatad at conwact award.

fom 4 - l&ndfv any special reporting requirements
not indicated in Item 3 and/or qualifiers to thos

{Use additicnal sheets as v.i
it § ~ Check approprists blocks.
Report Distribution List — A comer

informative listing of reports by frequency of
submission, addresses and number of copies for
sach addresses.

Reporting Categories (lsvel of demid) — An

identification by WE8S levei of task elements for-

which reporting wiil be required by DOE.

/tarn 6 — Signature of person or persons preparing the
checklist and the date prepared. Preparation is by per-
0N 0f persons responsible fon preparstion of Procure-
ment Request or Ststement of Work.

{tem 7 - Signature of the person revia./ing the check-

list and date reviewed.

*14.5. GOVERNMENT PRINTING OFFICE: 1978--281-130/ 514
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6.0 PERSONNEL AND ORGANIZATION EXPERIENCE

6.1 RELATED COMPANY PROJECTS. AND PROGRAMS

The proposing company, Technology Internétional, Inc., a .
Delaware corporation, was organized in 1976 specifically to carry
on alternative technology renewable energy projects in the United
States. A considerable ampuﬁt of time and capital was utilized
in the evaluatidn of a number of potential renewable energy
resource related areas.

Ultimately the company elected to concentrate upon the

development of geothermal energy projects since evaluation demon-

strated its cost effective and ecologically acceptable character-

' isties to be superior to other renewable energy resource possi-

@ bilities.

! Additional evaluation and available data indicated that the
-; largest portion of known resources at economically viable depths

; were  of sub-electrical generation temperatures. Accordingly, the
company began to review a?ailable process and space heat use infor-

mation and to correlate potential use information with known

resource information.

6.2 GEOTHERMAL DIRECT. USE RELATED DEVELOPMENTS
The company approach to development became a program of

acquisition of geothermal properties, offering potential for

direct use applications together with a concentrated effort to
educate private and public decision makers to the large poten-

» tial of geothermal direct use projécts. A number of attractive
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leaseholds have been acquired which hold great promise for
process heat, space heating and related projects.

Included in the company portfolio of high potential proper-

. ties are the Vale leasehold and Geo Park, several high proba-

bility leaseholds with railroad frontage in Utah, a letter of
intent granting certain rights to a high production sub-electric:
temperaturé well and large acreage in Nevada and a number of
other properties and prospective properties including Hot Lake
Hotel, the largest old cont;nuously geothermally heated structure
in the United States which is now listed on the National Register
of Historic Places. The hotel is slated for a later complete
restoration project. It is the opinion of management chat all,
save one, of these prospects have good potential for geothermal
fuel alcohol production plants.

The company is presentlylnegotiating for additional geo-
thermal sites where the proposed project could be replicated with
technical adaptation concerning substrate availability and resource
characteristics. The proposed Vale project is envisioned as the
first of a number oflsuch plants at various locations.

One of the near term planned activities, as described else-
where in this proﬁoéal, is the cost share production-size explora-
tion hole which will be drilled by the Company under the management
of sub-contractor Meidav Associates. A drilling plan is enclosed
on the following page as Figure?28 .

Company management ahd its staff and its consultants have

operated a geothermal direct space heating system for the past two
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FIGURE 28

EXPLORATTION-HOLE_GENERAL DRILLING PLAN, TI LEASE, VALE

The following is a general plan for the drilling of a

1500' production-size well at Vale, Oregon.

3.

4.

12.

13.

Prepare site, mud-pit, water supply, etc.

Drill open hole to 60' with 20-22" diameter bit. Case with
16" surface casing and cement to surface. |

Weld flange for valve .and BOP. Install BOP.

Drill open hole 14%" diameter inside the 16" casing to total
depth, if drilling conditions'permit.

Carry out geophysical logging of the hole, including thermal,
SP, long—normal.of lateral resistivity, gamma ray and acoustic
logs, if possible.. |

In case of cave-ins, lost circulation zones at a shallow depth,
case with 12" to the surface. Drill with 10%" diameter bit
to T.D. and casé with 7" slotted liner.

If no problems of cave-ins occur, case with a 10" 0.D. to
bottom,  using a slotted liner at the production interval.
Install valves, separator, testing equipment.

Lay line to disposal sump.

Stimulate and produce well.

Test well productivity for two weeks, including drawdown and
buildup tests.

Carry out corrosivity and scaling tests.

Prepare final well evaluation report, including flow rates,

temperatures, chemistry and engineering characteristics.
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years and have developed considerable expertise in the evaluation
and engineering of geothermal direct use projects including geo-
thermal food processing plant, related chemical plant design and
engineéring and even geothermal space heating system design with
requisite heat exchange requirements.

At the present time the company has in excess of Nine Million
Dollars of assets at market value. It has a signed letter of
intent from R.G. Dickinson, a large regional investment banking
firm, headquartered in the Midwest, to either underwrite the
company with a "firm" $4,000,000 public stock offering, of to
alternatively raise between $16,000,000 and $21,000-,000 in a large
private placement (joiﬁt venture) financing which they believe is
quite possible. The letter from the proposer's new investment
banker follow. The proposer recently changed bankers because of

the much larger size afforded by R.G. Dickinson.

6.3 FUEL ALCOHOL RELATED DEVELOPMENTS

During early 1978, the company began evaluating the potential
for the use of geothermal as the energy input for fuel alcohol
plants. Independent preliminary evaluation work led to a decision
to own and operate a number of joint venture geothermal fuel

alcohol plants. .
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R. G. DICKINSON & CO.
MAIN OFFICE MEMBER ALGONA
910 GRAND AVENUE MIDWEST STOCK EXCHANGE AMES
) DES MOINES, IOWA 50308 ‘ CARROLL
(515) 247-8100 CHICAGO
CLINTON
FOREST CITY
FORT DODGE
L 2 September 9, 1980 : KEARNEY
KEOKUK
| LOS ANGELES
| MARSHALLTOWN
] Mr. Stephen M. Munson, President ‘ OMAHA
‘ Technology International, Inc.
) 1009 Grant Street RED OAK
‘ Denver, CO 80203 TOPEKA
WEST DES MOINES
WICHITA

Dear Mr. Munson:

As we have discussed, R. G. Dickinson & Co. (hereinafter
called "RGD") is interested in acting as the managing
underwriter of a proposed primary offering of approximately
$4 million of Common Stock of Technology International, Inc.
(hereinafter called 'TII"). Addltlonally, RGD is
interested in working with TII in satlsfylng future
financing needs.

Over the past twenty-five years, RGD has been fortunate to have
had the opportunity to provide various financial services to

an increasing number of corporations. Our professional staff
is experienced in all areas of corporate finance, including
raising capital privately and publicly; merger, acquisition

and related activities; corporate appraisals for various pur-
poses; and tax shelters.

Members of our staff have successfully cbmpleted long-term debt

. placements ranging in size from $750,000 to $22 million; industrial

revenue bond financings ranging in size from $350,000 to

$4.5 million; and secured debt transactions. Until recently,
the public market has been closed for all practical purposes to
most small and medium size companies. However, the strength

of our sales organization and syndicate department has enabled
us to manage or co-manage public offerings. totalling in excess
of $68 million over the past twelve months. One of the under-
writings recently managed by RGD was a $5 million S-18 registra-
tion for American Gasohol Refiners, Inc., a producer of ethanol,
headquartered in Wichita, Kansas. This underwriting was completed
on a firm basis and was syndicated nationally. We believe the
public equity market will continue to be receptive to certain
small and medium 51ze companles for the balance of this

calendar year.
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Mr. Stephen M. Munson, President
September ‘9, 1980
Page Two

In the merger field, we have been active ‘in all facets of this
vital corporate area. RGD has initiated several transactions
(ranging in size from several hundred thousand dollars to

in excess of $12 million), assisted in negotiations and in
certain instances, obtained the related financing. We have
been retained to locate businesses for purchase and to repre-
sent sellers in negotiations for the sale of corporations.

Due to the increasing focus on the terms of transactions and
the fairness to shareholders, our corporate finance professionals
have been asked by Boards of Directors to express "fairness
opinions" which have been included with the proxy statements
filed with the Securities and Exchange Commission. We are also
experienced in the tender area and are uniquely qualified to
respond to these specialized problems. Our activity and

. resulting success in the.merger area provides us with the

requisite experience,to be of meaningful assistance on a very
broad basis. :

The appraisal area is perhaps the most confidential portion of
our work, particularly with respect to the work performed for
Private companies. We are extremely proud of our ever-expanding
reputation in this field dand have rendered numerous opinions for
ESOT's, estate and gift tax purposes, and buy-sell arrangements.

Joe Griffiths and I have reviewed the financial statements,
corporate plan, management biographies and feasibility studies
you have provided, and considering this material and the infor-
mation you presented in our conference in Des Moines on Septem-
ber 5 and our various telephone conversations, we believe your
proposed ethanol project is feasible and, in light of current
market conditions, can be financed. We intend to further consult
with you concerning the various alternative methods available to
accomplish this financing, including a possible private place-
ment of approximately $6 million of equity capital and a stand-by
commitment of $10 to $15 million for future capital requirements.
Our initial review of your overall corporate needs ailso indicates
that some form of partnership vehicle would be appropriate to
finance certain of your preojects, including geothermal drilling
activities and the development of the Hot Lake Hotel property.

This corporate finance consultation is undertaken by us in
anticipation of the successful completion of a public offering
or private placement, whichever we jointly agree is most
desirable, and as compensation for this service, . in addition to.
any cash fees paid for placing the securities, we would expect
a 4% equity interest in TII to be issued to RGD and/or certain
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Mr. Stephen M. Munson, President
September 9, 1980

Page Three

officers thereof. We currently anticipate a public under-
writing ‘is the best method to proceed, and unless we mutually
agree that the private placement is more advantageous, we
propose the following:

1)

2)

3)

4)

5)

RGD would need to complete a thorough due dilligence
examination of all relevant information and indivi--
duals concerned.

‘Management of TII and its attorneys would be respon-

sible for the drafting of an S-18 registration state-
ment with a view to filing with the Securities and
Exchange Commission. We are prepared to work with you

" in the preparation of the necessary documents for

the filing.

RGD would, prior to the filing of the registration
statement, undertake preliminary discussions with
other prospective underwriters to determine the
possibility of underwriting the issue on a "firm"
basis. ‘

RGD would, subsequent to the filing of the regis-
tration statement, assuming we are successful in

(2) above, undertake preliminary negotiations to

form and manage a group of underwriters to purchase
the stock from TII for offering to the public.
Immediately prior to the time the registration state-
ment is expected to become effective, we and the
other. several underwriters will enter into a firm
commitment underwriting agreement with TII.

The actual public offering price, gross underwriting
discount and resultant proceeds to TII would be estab-
lished through agreement between TII and ourselves
shortly prior to the offering. We anticipate that

an underwriting group would require a gross under-
writing discount of approximately 9% of the public
offering price depending upon market conditions at

the time of the offering and the difficulties encoun-
tered in building a demand for the issue.
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6) The underwriting agreement would provide, among other
things, that TII would bear the expenses customarily
borne by an issuer, including their counsel's fees,
accountant's fees, printing expenses, SEC and NASD
filing and registration fees, transfer agent and
registrar fees, and "Blue Sky" filing and legal fees.
The underwriters would pay their own expenses including
the fees of their counsel and costs of public adver-
tisement of the financing.

7) The underwriting agreement would further provide for
customary representations and warranties by TII and
for TII to indemnify the underwriters and their
controlling persons against certain liabilities,
including liabilities under the Securities Act of 1933.

8) TII will issue RGD and/or certain officers thereof,
as discussed above, warrants to purchase 4% of the
Common Stock to be outstanding at the conclusion of
the offering at 120% of the public offering price.
Said warrants are to expire no sooner than five years
from the effective date of the proposed underwriting.

The proposal outlined above represents our thinking in light of

our present knowledge of TII's business and current securities market
conditions, although we believe that in the absence of adverse
changes in the foregoing, an offering consistent with the above
proposal can in all probability be accomplished.

This letter does not constitute an agreement to underwrite

these securities or perform any other services, or an agreement
to enter into any such agreement, but reflects our present inten-
tion of proceeding to work with you on the proposed financing,
and we look forward to doing so.

Very truly yours, . Technology International, Inc.
‘ . accepts the foregoing and
R. G. DICiiE??N & CO. authorizes 'R. G. Dickinson & Co.
A 4 - : to pursue the proposed financing.

William K..Schroff ' BY:
Vice President, Corporate Finance Stephen M. Munson, President

: Technology International, Inc.

DATE :

WKS :gh
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During the early development process, the company retained

the consulting services of Dr. Paul Middaugh, a professor of

" microbiology at South Dakota State. 1In fact, Dr. Middaugh was

in charge of the now famous Washington Mall still which is now
operated on the South Dakota State campus. Dr. Middaugh has
become a major spokesman for the fuel alcohol industry nationwidef
The company is on quite good terms with him and seeks his advice

on research related matters from time to time.

6.4 GASOHOL PLANT SALES

From the determination to own and operate a number of company
plants together with priVate investors the cdmpany also decided to
design, market and provide éustomer support for a line of com-
mercial turnkey fuel alcohol plants.

The Company accordingly has hired in-house staff with cata-

~lytic cracking plant and thermodyhamic engineering specialization

experience, chemical engineering plant'multi—product design and
production experience and various other related disciplines. A
number of miérobiologist and biochemist candidates are being
evaluated for hiring as this proposal isvbeing submitted. The
Company is in. final negotiation for certain distillery management
services from a notably experienced group of distillation plan£
managérs who have formed a management service group. They will
act asv“in—hoﬁse" management support to full time-staff personnel.
The company has sold several 200,000 gallon per year and a
400,000 gallon per year turnkey plant which is being fabricated

by a proven Western United States distillation equipment manufacturer.
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That 400,000 gallon plant in Nevada is planned to use geothermal
energy.as the input source and cérn as feedstock. A nationwide
equipment dealership is being established, based upon a combina-
tion of an in house technical sales organization and the 250
member existing dealership network of one of the peripheral

equipment suppliers to the company.

The proposer offers a line of six sizes of turnkey fuel
alcohol plants for sale to the public which plants have the
following rated annual capacity: 200,000; 400,000; 600,000; and

1,500,000; 3,000,000; and 4,500,000 gallons of anhydrous alcohol.

Having just completed a six-month market evaluation test, the

proposer sales subsidiary has recently given out more than
$180,000,000 of plant quotations to potential purchasers across
the United States. All plants carry performance gquarantees, and
the proposer offers installation and startup training to pur-

chasers. A copy of a standard major component quotation follows.-

6.5 PROPOSER-OWNED PLANT PROJECTS

The proposer is also planning to develop a series of company
owned and operated fuel alcohol plants at various sites in the
United States of which a number of them will be run with geo-
thermal energy. The investment banker to the proposer is convinced
that a significant number of such plants are financeable. 1In
fact, the proposer is planning in excess of Forty-five Million
(45,000,000) gallons of alcohol plant capacity to be brought on
line over the next two and one half years. The Vale Geo Park

project is planned to be the second, third, or fourth proposer
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owned plant to be brought on line and the first of its plants

to be run on geothermal energy.

6.6 ROCKY MOUNTAIN GASOHOL CENTER

The proposer has recently acquired a site north of Denver,
Colorado, w%ﬁh ekisting buildiﬁgs, laboratory space, water,
electricity, storage bins, "grain leg", staff housing, waste
lagoon, and feedlot for byproduct feed trials. The site is
being named the Rocky Mountain Fuel Gasohol Center. A plot map

of the site follows, as well as several pictures of the site

-which shouid receive planning approval in September, 1980.

The Rocky Mountain Gasohol Center will start with 200,000
gallons of capacity énd expansion will move to 1,500,000 gallons
of capacity. The proven process distillation equipment is in
storage;:;pending planning approval,‘the plant will be in opera-
tion within two.or three months.

Mr. Bert Hawkins, a probable proposer partner in the Vale
Geo Park production plant, has been actively working on feedstock
procurement in the project area. The enclosed letter, Figure
clearly demonstrates the level of interest in this project by
potential sugar beet feedstock suppliers.

In short, the proposing organization has substantial
history in both the areas of geothermal energy direct use and
fuel alcohol projects. As described in the personnel management

plan and financial sections, the company has supported its major

- interest in geothermal and fuel alcohol plants as the major

emphasis of its entire developmental efforts. The company has
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ETHANOL INTERMATIONAL, INC.:

- 1009 Grant Street : FIGURE 30
Denver, CO - :
(*seller")

‘ EQUIPMENT PURCHASE AGREEMENT
NAME ("Buyer"):_____._ I . . PHONE :
ADDRESS:

PRODUCT DESCRIPTION: MODEL 4500 FUEL ALCOHOL: WITH 60-INCH COLUMNS

_AND=DEHYDRATION SYSTEM (198 (+) PROOF)

MAJOR ITEMS/COST SCHEDULE: COST:
1. Corn Preparation. and Starch Conversion ‘
Equlpment
$ 523,600

2. Fermentation, Production, Storage, and Slops
- Tank, External Cooler, Pump - '

1,019,150
3. Dbuble Column Distillerv (190 Proof)
. 215,800
4. Distillery izor
. - .‘ ‘ 20.200
5. Dehvdration Distillerv (198 (i) Proof) ,
s v 202, 400
6. Support Including Gas 3011er‘ Cooling Tower,
PUmps, Compressor -
_ 372,650
7. ‘ v
BUSCET PRICY BErORY YNSTALLATION 2,353,800
8. ESTIMATED: Foun : ical,
Pipin Installatj i ,
ZCalifornia UEEEE ggtgg, Ng Building or Grain 950,000
' ' ' Storage)

" BUYER'S mrrm..s mm‘. E SELLER

m&_—.ﬂ‘_._)“l.l
ua;~< “ 141
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SPECIAL USE PERMIT

WELD COUNTY, COLORADO

ROCKY MOUNTAIN GASOHOL CENTER

LOCATED IN THE EAST HALF OF SECTION 3/,
TOWNSHIP 2 NORTH, RANGE 64 WEST, 6th PM.
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- AS DESCRIBED HEREON THIS

‘-BEGXNNINB AT THE NORTHEAST CORNER OF SAID SECTION 31 AND COHSIDERING THE EAST CINE DFSMD s:cnou 3!

FIGURE 31

LEGAL _DESCRIFTION,

A TRACT OF LAND LOCATED IN THE EAST HALF OF SECTIOH 31, TOWNSHIP 2 HORTH, RAHGE 64 WEST OF THE 6th P.M,, m.o
COUNTY, COLORADO AND BEING MORE PARTICULARLY DESCRIBED AS FOLLOWS: aw

00" 0o*

~

SOUTH_00° 00 00" WEST AND WITH ALL OTHER BEARTNGS COMTAINED MEREIN RELATIVE THERETO:
WEST ALONG THE EAST LINE Of SAID SECTION 31, 1903,29 FEET TO THE TRUE_POINT OF BEBU"UKS'
THENCE CONTlNUIBG SOUTH 00° 00' 00" WEST, 849,36 FEET;

THENCE NORTH 900 00' 00 HWEST, 140.00 F[ET

THENCE NORTH 00 00* 00" EAST. 75.00 FEET;

THENCE NORTH 87° 46° 30" WEST, 998.49 FEET;

THENCE NORTH 00 12* 30" EAST, 735,60 FEET;

THENCE SQUTH aﬂo 00' N0" EAST, 1135,06 FEET TO THE TRUE POINT OF BEGINNING. SAID TRACT OF LAND CONTAINS N.W

) u :
00 HEREDY CERTIFY THAT UNDER MY PERSONAL SUPERVISION, THIS PLAT AND LEGAL DESCRIPTION WERE PREPARED ON -llu 30, 190

v

|
-GFRALD B. WicRAT, NAL FRGINEER AN
SURVEYOR, cmq”rgmp REGISTRATION 0. 6616
THIS 1S T0 CERTIFY THAT TIE WELD COUNTY PLANNING COMMISSION HAS CERTIFIED AND DOES NEREBY RECONMEND TO THE SOARD'GF |

COUNTY COMMISSIONERS, WELD COUNTY, COLORADO FOR THEIR CONFIRMATION, APPROVAL AND ADOPTION, TMIS SPECIAL USE PERLY
AS_SHOWK AND DkSCRlBED HEREON THIS, DAY OF____ 1980.

PLAN! OMMISSTOH

B0AED QF COUNTY_ COMMISSIONER'S CERTIFICATE,
THIS IS TO CERTIFY THAT THE BOARD OF COUNTY COMMISSIONER' S, WELD COUNTY, COLORADO DOES HEREBY COMFIRM AND ADOPT -
THIS SPECIAL USE PERMIT AND DEVELOPMLNT STANDARDS AS SHOMWM AND DESCRIBED HEREON THIS__DAY OF ., 1980,
:1 .
CARTRAAN, Bo;\ﬁn OF COTNT Y COMMTSSTONERS

ATTEST: l
COUNTY CLERL

BY:-

navun,

RECORDED BY: DATE:

JCOUNTY RECORDER

PROPERTY OMNE| E 3 _APPROVAL

THE UNDERS[GNED MAJOR PROPERTY OWNER WITHIN THIS SPLCIAL UgE Pigﬂ DOES HEREBY AGREE TO THE DEVELW‘I’ S?m!
DAY OF A

DISTRICTS UTILITIES
WATER: CENTRAL COLORADO WATER CONSERVANCY DISTRICT SEWER:  SEPTIC TANK & LEACH FIELD
. GREELEY, COLORADD S PROPANE :
SCHOOL : “§"S CHMUNITY COLLEGE ELECTRICITY: UNION REA, BRIGHTON, €O,
FIRE: "unsonznus DISTRICT TELEPHONE:  MOUNTAIN BELL
DOMESTIC WATER: WELL

McRAE & SHORT INC.

1227 - 8th Avenue
L : -

Greeley, Colorado 80631

80087
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ROCKY MOUNTAIN GASOHOL CENTER
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FIGURE 33

THE AMALGAMATED SUGAR COMPANY

P. O. BOX 250 . NAMPA, IDAHO 83651

June 2, 1980

'Do'whan it may concern:

There have been preljmi.néry talks between The Amalgamated Sugar
Campany and Mr. Bert Hawkins in regard to the sale of beet tailings
for alcohol production. _

At this time there is not a definite contract or sales agreement con-
cerning the beet tailings, but we are interested and would be agreeable

to further talks.

The NYssa, Oregon plant produced 15,450 tons of tailings during the
1979-80 campaign. The Nampa, Idaho plant produced 18,400 tons during
the same period. ‘ , :

We are trying to recover all the tailings possible and re-introduce
them into our factories. Nampa has a recovery system now and one is
being installed at Nyssa. Last year Nampa's system was in operation
so the 1979-80 production of tailings should be representative of
future volume. Nyssa will probably produce 65% to 75% of the
1979-80 tonnage in the future. Of course, as the price of sugar
increases we expect farmers to grow more sugarbeets. The greater
the tonnage processed through the factories, the greater the tonnage
of tailings.

. GV Larson ‘
Treasure Valley District Manager

RGL/ms
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a number of existing and planned. research and evaluation efforts
underway, including those of resource evaluation, technical and
economicvand marketing nature. In fact, many of the develop-
mental efforts of the Company thus far pre-dated the existence
of the geothermal‘direct use and fuel alcoﬁol-industries; The
proposer brings to this project a nﬁmber of directly related
'uniéue capabilities which lend real strength to the proposed

drilling project.
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7.0 RESUMES; KEY STAFF PERSONNEL AND
NON-GEOTHERMAL CONSULTANTS

The resumes of geothermal related technical consultants and
probable sub-contractors are listed in section 4.3.  This section

lists the key non-geothermal staff personnel'and consulting

" personnel.

Stephen Munson, project manager, is the 36-year-old Founder
ahd Chief Executive Officer of Technology International, Inc.,
which was organized in 1976 to carry out alternative technology
renewable energy projects. Mr. Munson has been trained in energy
projéct investment banking.in the Corporate Finance Department
of Dillon, Read & Company, Inc., New York. Projects included
financial analysis of the Northern Border Group Arctic Gas Pipe-
line, the Coal Gasification Project near Beulah, North Dakota.

He has acted as an'independent'business‘conéultant and worked
for McNeil Investments, real estate syndicators, while in graduate
school.

Mr. Muhson was formerly a.United?States Army Infantry
Capﬁain, NATO Land South East and U.S. Army Europe. He received
an M.B.A..(Finance'Specialization) from Stanford University in
1974 and an M.A. in political science (International Development)
also from Stanford University in the same year. He was the
Executive Diréctor of the Oregon House Task Force on Pollution
(1969-1970) and is a committed advocate of‘ecologically~sound
renewable energy development. Mr. Munson was recently selected

as Colorado Stéte Coordinator for the National Alcohol Fuel
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Producers Association and is an industry advisory board member
with responsibilities in fuel alcohol standards development and
public relations.

As elsewhere described, Mr. Munson will be relying upon
certain of the retained geothermal related consultants, potential
sub-contractors, and by the probable drilling date, staff geo-
thermal personnel including certain of the above for drilling
advice of a technical nature.

Dr. Pearce Lyons is the recently resigned Executive Vice
President of Biocon (US), Inc. He receiveh a Bachelor's Degree .
in Science with a double first in Chemistry énd Biochemistry
from Dublin Univérsity in 1968. He has a Masters in Brewing
Technology and a Ph.D. in Yeast Fermentation from the University
of Birmingham, England. From 1971 to 1974, he was the Research
and Production Director of Irish Distillers, and then joined
Biocon in England as Managing Director.

Biocon was organized 12 years ago by a group of distillers
and brewers tb produce enzymes'and other productS‘fdr the dis-
tillery and brewing industry, and to give consultation to the
industry worldwide. Thé company has offices in 17 countries
and laboratories in a number of them. They have pioneered in the
production of fuel alcohol in Ireland, England, Brazil and North
America. They have published information available. The pro-
posedvprogram manager, Mr. Munson, is a featured speaker at the

well-known Biocon Fuel Alcohol Séminars.

147




Dr. Lyons resigned frcm‘BiOCOn to found a new management
consulting and fuel alcohol services firm named Alltech, which
ié located in Lexington, Kentucky. The proposer is in the final
stages of negotiating a broad services and reciprocal services
and sales agreement with Alltech under which the broad distil-
lation operatibnal experience of that firm will be made fully
available to the proposer on a long'term basis. This agreement
will add strength to the proposer organization matched only by
major distillery companies. Dr. Lyons will be working on the pro-
poser PRDA.

Mr. Glenn Selch is a chemical engineer on the technical
staff of the proposer. He received a chemical engineering degree
in 1956 from the University of Colorado. He has more than 20
vears of industrial experience, including five years as plant
superintendent and manager of a chemical production plant which
produced specialty organic chemicals, and mahagement of up to
70 employees for a Syntex Corporation subsidiary.

Mr. Selch was supervisor of an advanced propellant develop-
ment group and was responsible for the development of high energy
solid propellants and process techniques while . with Hercules,
Inc. He presented major papers to classified sessions of national
conferences andAthe final report of a two-year phase became a
reference document- used industrywide.. He served as a Lieutenant -
in the U.S. Army Corps of Engineers. He is a member of a number
of professional societies and has many.years experience‘selecting

manufacturing equipment for a variety of industrial projects.
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Mr. Selch will be working on the proposer PRDA as well.

Mr. Bert Hawkins is a probable part-owner of the proposed
plant. Mr. Hawkins owné Clover Creek Cattle Company .and served
as a World War II fighter pilot. He has chaired the American
National~Cattleman’s Association Animal Health Committee and is
on the Boafd of Directors of the American National Cattiémanis
Association. He is a past president of the Oregon Cattleman's
Assdciation'and has served oﬁ numerous - local, state and national
advisory and policy-making boards and committees. His most

recent honorarium was selection as National Commercial Cattle-.

man -of the Year by the U.S. Beef Improvement Federation.
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8.0 TECHNICAL PLANNING

To make this proposal more usable as an operating
document and to facilitate a close coordination of pro-
ject objectives, projéct management and épecific work
tasks, this section is generally described under seétidn
1.0, and then very carefully detailed in section 4.0

in task . by task format.
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9.0 VARIABLE COST SHARE PLAN

The toﬁal cost of this proposed resource confirmation
project is $1,472,000.

The capacity of the user-coupled ethanol production
facility will approximate a linear function of extractable
energy (assuming no supplementary energy source is added),
but the capital cost per unit capacity will increase logarith—
mically with decreasing capacity. iThis is illustfated in
Figure ‘34 which plots plant capital cost per unit capacity
versus plant capacity. This pl;i is based on the "six-tenths
factor" method which ié described by the equation:

Ch - r0.6 c

where

"New" plant cost

Ratio of "new" plant capacity
to base capacity
C = Cost of "base" capacity plant -

(Ref: Chemical Engineers' Handbook, Perry & Chilton,
5th Ed., p. 25-16)

Since ;he user-coupled plant cost will increase logarith—
mically with decreased resource availability, it is rational
to balance this added cost against a similarly logarithmic
cost-sharing relationship.

Bécause’of the non—linear‘re}ationship between’user
costs. and energy availability from the hydrothermal resource,
the proposers cost share.formula is most clearly presented

by a plot showihg-available energy as a percent of total
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requireménts versus. proposers' cost share as a percent
of totai cost. This plot is presented in Figure 35.

A tabulas grid relating resource enerqgy évailability
to ethanol plant requirements is shown in Figure 36.

Energy available for use will be determined by measuring
total wellhead flow of hydrothermal’fluid (steam,plué water) .
in pounds per. hour and average fluid enthalpy in BTU's

per pound. (Temperature of steam and water can be related

to enthalpy through standard steam tables)

The upper limits of wellhead enthalpy and flow are
based upon the average predicted well production capacity
from'préliminary exploration and known nearby geothermal
measurements.

The lower limit of acceptable enthalpy is equivalent
to water temperature of 2350F, and is based on the estimate
that heat exchanger maximum economical sizes will be reached

OF *.

when the temperature "approach" is approximately 10
The nominal temperatures required in the 190 proof distilla-
tion, by-product drying, and azeotropic distillation steps
are 2250F, 2150F, and 1900F respectively. It is not economi-
cal to flash steam at severai.différent temperatiures for
these separatelprocesses. Again; pending further analysis,
it is assumea that heat exchanger economics will dictate

steam-to-water rather than water-to-water heaters. at these

points,

* Temperature "approach'" is the temperature difference between
inlet heating media and outlet heated fluid in a countercurrent
heater.

152




The lower limit of hydrothermal fluid flow is selected

‘to‘correspondfto the minimum plant capacity (1.35 x 106 gal/

yr ethanol), consistent with acceptable feedstock procure-

ment contracts and product marketability. This capac¢ity is

30% of the nominal design capacity of 4.5 x lO6 gal/yr ethanol.
The chemical properties of the hyrothermal fluid have

not been factored ihto the cost-sharing formula because the

chemical quality of the resource is predicted to be in the

acceptable range and the PRDA study contract will include

evaluation of heat transfer modes and construction materials

required to accomodate any quality of hyrothermal fluid with-

in the expected range of analysis, which evaluation will be

available for use by late Januaty, 1981.
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Plant cost/Unit Capacity as % of 4.5 X 106 Gal/Yr Plant
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FIGURE 34
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FIGURE 36
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10.0 ENVIRONMENTAL, LEGAL, AND SOCIAL CONCERES

A project of the magnituae of this proposal must always
be considered within the framework of a number of institutional
factors. While a number of important factors have been partially
addressed by the activitieé«of the proposer to date, tbgre re-
main other institutional relétionships which need to be evalu-
ated and descrubed by the project team under this direct appli-
cation study.
10.1 Social Concerns

The proposed project has already been through a signifi-
cant social acceptability screening process during the:Malheur
Country planning commission and county court zoning change dis-
cussions. The proposer successfully petitioned for a geothermal
based industrial park zone change for its "Geo Park" site on
the railroad 0.6 miles from the company geothermal leasehold.
The above site is understood by the proposer to be the largest
industrial park site approved to date in malheur county and the
only one granted to specifically develop the geothermal potential
of the area. Several favorable newspaper articles follow on
Figure 37: A considerable amount of work has gone into
development of this project already.

| The proposed project is fully compatible with the stated

objectives of the Oregon statewide land uée planning commission
and with certain published .planning documents of the region

relating the need to develop its geothermal potential as an
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FIGURE 37

®
. We vofe yea, foo A-
? e . direct application — quite possibly in
' ﬂﬂ; '\:"‘7'3;22 f? cast my ‘°1 °" fhe chance businesses . d:allng‘ with. ’ agrlcu:wral
Kk as Joe Hobson, Malheur processing. If 1 e resource exists at a lesser
CZS:WS%;:nz{n: %ommisslon member. He  'emperature the La Grande man suggested
had [ust finished casting his ‘yea’ vote fo greenhouses and ac;quacultural set-ups are
approve 100 acres of land northeast of Vale - iwo \;:\aibclie 3"3:’;“?*:;'9;‘-' Gasohol P:IOdU‘;"O"
' - : ' ‘ - Is a third possibili unson mentioned.

@ for a prppqsed geothermal Al‘ndus.frial }p;rk. . "Muhson is optimistic the geothermal
: Hobson, along with four other members of potential will pan out, thus attracting
the planning commission gave their consent agnculfurally based industries to Malheur

to the zone change from F-2 (general farnt

use) to M-1 (industrial). Commissioner Bill
. Yost was absent but provided in writing his

agreement with the proposal.
John Bishop, the sole dissenter on the
commission, expressed reservations con-

. cerning the projlect. We .understand his

reservations. Placing 100 acres ofland in one
corporation’s hands would appear to be
putting a lot of eggs in one basket.

Stephen Munson, president of Technology
International, Inc., of La Grande, told the
group the proposal requires 100 acres to

‘practically implement a geothermal in-

dustrial park.

Hobson expressed a concern that the La
Grande firm would follow in the steps of a
predecessor who taiked about developing the

. geothermal potential but did little toward .

that end. In essence, they were full of hot air,
not hot water.

Munson replied his company has plans to
start drilling within 12 to 15 months on land

considered to be some of .the best in the

United States for diregt application-usage. - "'appears o be a sure be'r

If” thé temperature of the geothermal
proves ta be as. hot as estimates._show,.

Munson said the energy will be’utilized in

QA.M GW Q.28-2729

County.
We're willing to cast our lot with the
proposal, like Hobson, hoping it won’t be

" another hot air venture. The boost such an’

undertaking could provide to the county, and

. possibly to the city of Vale, is great. We've

heard time and time again of the potential,
we‘re anxious to see Munson’s company

~work toward turning that potential info

reality..

We agree with the safeguard the plannlng
commission built into their approval. Should
development not be pursued and potential
users not materialize within 36 months, the
land will revert back to general farm use.

- W’s a condition Munson said he can live with

comfortably. It's one we feel might lend an
added - incentive to development of the
resource and the industrial park. y

Hot water may be vital fo the economic
future of Maiheur County. Certainly in this .
era of growing energy shortages, ail aiter-
native resources should be pursued
vigorously., We applaud the commission’s
willingness to take a chance, ortwha.tat Ieas* .

‘We look for Munson’s hot wafer to be hot

~ ‘water, not hot' atr

Géothermal industrial park site

before County Court Monday

VALE~Final approval on a zone
change involving 100 acres of land

northeast of Vale will come before -

the Malheur County Court Monday
evening.

The public hearing has been slated
for 8 pm. in the city councxl

. ‘chambers of Vale City Hall. . .
The zone change proposal- was in-

itially submitted to the Malheur
County Planning Commission in July
by Stephen Munson, president of the

LaGrande-based finﬁ of Teciwnology

International, Inc. Munson, whose

company is involved in the develop-
ment of geothermal energy, has pro-
posed the creation of a 100-acre
geothermal industrial park outside of
Vale.

His company currently holds
leases on 200-acres of land which
Munson said will be drilled for
geothermal. He explained to the
planning commission the geothermal

would be utilized for direct applica-
tion, and emphasized the industrial
park must be on line in order to at-

‘ tract potential industriey.

The commission rendered an affir-
mative response to the proposal dur-
ing their August meeting, voting 5-1
in favor of the zone change. Under
the proposal the land would change
from F-2 (general farm use) to M-1
(industrial). ’
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ecologically sound alternative to reliance upon hyrocarbon
resources. A significant part of the area suffers from a lack
of acceptable employment opportunities, both for adults and

youngsters entering the work force.

The development of a géothermal fuel alcohol plant at
Vale was discussed on more than one occasion during the Geo Park
- zoning discussions. The consensus of opinion waé that a fuel
alcohol plant could not only provide a boost té the local economy
but that it would create additional. agricultural produét marketing
alternatives, beneficial high protein animal feeds and vitélly
needed regional farm fuel alternatives, all beneficial factors
for this agriculturally based community.

Senior elected officials of the town commented that they
would not be opposed to development of the Geo Park (about-a
mile from the city limits) which is across a fontage road and
railroad from the underutilized city sewage»lagdon. In fact, it
was sﬁated that when the project was sufficiently progressed,
the city woulﬁ consider a proposal to include possible use of
the city lagoons. It might consider annexation to provide

Geo Park services and increase the tax base.
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10.2 Legal

Legally, the éroposer currently owns the private
ownership geothermal leasehold as described on. the map
Figure: - and as more fully described in the property
description which follows. The proposer also owns the
Geo Park industrial development site subject to iﬁs
existing land sales contract'from Mathew Jordan. The

approved Geo Park industrial site will not remove

high production agricultural land from the local farming
base. |

Specific manpower requirements, including job descriptions
and preferred experience and education levels will be included
in the final PRDA report. It is expected the majority of plant
operation personnel will be local community members who will be

trained to operate the proposed plant. -

10.3 Drilling Permit

The Company has applied for temperature gradient permits
and, upon.notification of é suecessful proposal, will post the
required bonds and receive the drilling permits as per the
1980.v Deep Well permits are now being applied for.

The proposed drilling program will meed all of the stringent
environmental safeguards imposed by the state of Oregon upon

drilling programs with respect to water contamination, flow-

out prevention, noise pollution and required abandonment procedures.
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GEOTHERMAL LEASEHOLD PROPERTY DESCRIPTION

Land in Malheur County, Oregon, as follows:
In Twp. 18 S., R. 45 E.,W.M.: |
Sec. 28: SE;INW;‘, NERNW;" Lots 2' 3, 4" 5, 6,
7., 9, 10, 11 and 1l2.

| Sec. 29: SkSkNE}), NEXYNE%, NKSE4NEY, NELXSWYNE}X,
NW4NEX% .

Sec. 33: Lot 1,
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In summary, a number of barriers to development have been
overcome. There are additional problems to solve, including
development of an energy cascaded space heating system, complete
understanding of the step-by-step approach to a low interest
state loan and the necessary ATF permit requirements. All of
these will be the subject of evaluation under this study and

the results reported in the conclusions.

30.4 ENVIRONMENTAL FACTORS

Technology International, Inc., owns geothermal leasehold
on approximately 745 acres, primarily on the Rhinehart Buttes,
situated to the north of the town of Vale, Oregon. It is the
intent of the Company to use part of the Program'Research and
Development Announcement Funds to comply with the State of
6regon Geothermal Lease Regulations and submit an environmental
impact study. This study will consider the historical and
archaeological uses of the lands, potential noise and odor
pollution, potential impact on local flora and fauna, the climate,
geology, and seismology of the area, aesthetics,4and potential
socio-economic¢c impact upon the community, and make affirmative
recommendations for offsetting adverse factors, if any.

The team management will research further into the
historical uses of the.lands. A preliminary éearéh of the
Rhinehart Buttes found no caves, burial mounds, rubbish mounds,

shells, or pottery as evidence of early settlers. However, more

- recently, the plains area was used by early cowboys and ranchers
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for grazing their sheep and cattle; The company will deal
properly with archaeological considerations, if such evidence
should be discovered.

Malheur County is on the edge of an agriculturally fertile
belt known. as the Snake River Plain. 'Agriculture.and food
processing are the major industries in the county. Half the
regional source of income is generated by éelféémployed farmers.
The company has planted hay and alfalfa on its industrial park
site; however, approximately ten acres of the 110 acre site are
too alkaline to produce crops. It is this section of land that
the company first intends to evaluate for a future plant site.

The Company will continue to plant the remaining Geo Park
acreage to crops.

The Rhinehart Buttes, located approximately 0.6 mile south of
the Geo Park, are mostly covered with Intermountain Shrubs, Big
Sagebrush, Bluebunch Wheatgrass and Squirrel Tail. Preliminary
research of the Buttes does not find evidence of wildlife, although
domestic horses graze the hillside. The study will evaluate the
impact of a wellfield on this acreage.

The Malheur River runs north and east between the Geo Park
site and the Leasehold for approximately sixteen miles before
entering the Snake River. This river is exceptionally muddy

because its major use is irrigation. There is almost no recrea-

tional fishing along this stream. The PRDA will study the

potential impact from possible use of the river water for ethanol.
processes and the potential impact of shallow wells for process

water on the Geo Park site. Reinjection wells will also be
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evaluated at the industrial park site. The team will study
the climate, hyrology ahd seasonal wind directions before
planning positive flood céntrol, pollution and odor controls
(if any are required).

- There is one existing road up the Rhinehard Buttes. Once
the geologic and geochemical analyses‘haye been completed, and
the well location is decided upon, the company will attempt to
use existing roads where éuitable. Any,new access will be
evaluated to causé minimal disturbance to the land and vegetation.
All permanent construction and permanent structures on the land
will be aesthetically acceptable and make use of the natural =~
lora for landscaping.

In 1970, the population of Malheur County was 23,169 - a
population density figure of 2.4 persons per squaré mile. The
town of Fale had a popoulation of 1,680 and.the trend has shown
slow movement from the rural areas to urban centers. Although
company studies are incomplete, they suggestithat the trend will
remain tﬁe éame. The company anticipates only a small permanent
work force of approximately fifteen persons to operate the ethanol
plant and field. This work force would have a small impact on
the community.

It is anticipated that the drilling contractor will trans-
port crews to the well site, and temporary housing will be
established locally or rented. The schedule for the PRDA drilling

~ could be completed by late January, 1981.
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Thé Compény will evaluate the impact on the housing
industry in Vale, in the event all anticipated 15 plant
employees reguire new permanent residences. John Johnson
is a stockholder in the proposer and Chairﬁan of the Melheur
Country Economic Development Task Force. R He will evaluate
impact of the geothermal plant on the market values of thé
homes in the area and the possibility of a Geothermal Space
Heating District for the Vale area.

No major significant requirements are anticipated ffom
local community services. However, the company will evaluate
the waste water disposal systems already available. The under-
utilized sewage lagoons are a éhort distance from the industrial
park site, and the company will compare the use of the existing
lagoons to its own pond system. The Company will compare drawing
water for its industrial processes directly from the Melheur
River to drilling shallow water wells for additional water.

Technology International has allocated adequate proposal
funds for a thorough environment impact study and to evaluate
offsetting affirmative measures to be employed, if deemed

necessary by study results.
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11.0 PROGRAM POLICY AND PREFERENCE FACTORS

11.1 GEOGRAPHIC LOCATION

There are a number of significant factors which argue for
selection of this User Coupled Direct Use Drilling Proposal.
Since DOE is tasked with developing a broad number of projects
in terms of geographic location, it makes a great deal of
sense tb select the top rated unproven resource prospect in a
given major geographic region for development under this pro-
gram. According to the earlier referenced U.S. Geologic Sur-

- Vey Circular 790, the proposer-owned Vale KGRA property

.représents the top rated geothermal resource in a many state
geographic region. This is a - fact which reflects
the extremely high accord given the Vale KGRA by a number of
independent researchers. It is time that this resource be
drilled, and its full scale development commenced for the good
of the region and nation.

In other words, it makes sense to get the top undeveloped
prospect in a given area going now, this time, with this pro-
gram, then get number two or three going the next time the User
Coupled comes out. This will make for a rational, logical,

development pattern.

11.2 POTENTIAL FOR DEVELOPMENTAL EXPANSION

As was earlier described under Section 2.0, the proposer
leasehold alone could be developed to produce an estimated Ninety
Million Gallons of fuel alcohol production. Furthermore, the
proposer leasehold represents'onlyvone—eigﬁth of the KGRA geo-

graphic area.
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If a first developmental well were proven under this pro-
gram, there are substantial additional major resource compahnies
with expensive and expansive leaseholds in that KGRA.

There are a substantial number of other leases in the area
thch date‘back~to the period 1974 and 1975, including Republic
Geothermal and Union 0il of California, which would probably
be developed or at least sub-leased for active direct use
development if a successful deep well were proven under this
User Coupled proposal.:

Additionaliy, since this proposer considers its Vale pro-

- ject to be its number one developmental priority, whereas
others are deéply involved in other sites already, funding of
this User Coupled proposal would tend to extend the number

of active drilling development companies both at Vale and at
other quality sites owned by the proposer. |

The list of other leaseholders at the Vale prospect include

the following:

FEDERAL LEASE OWNERS IN VALE AREA

Number Amount
Date of Acres Bid Lessee
1974 1,347 .8 13,800 Republic Geothermal
1975 2,566 . 41,500 Union Oil of California
1975 1,920 31,000 . Union 0il of California
1975 2,560 . 7,700 Geothermal Resources Int'l
1976 1,280 727,000  ° Union 0Oil of California
1976 . 2,245 47,400 - Union 0il of California
1976 . 2,003 ' 2,300 . Amax Exploration, Inc.
| TOTAL ~ $170,700
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11.3 _VARIETY OF END USE PROJECTS

Given the unique dual Geothermal and Gasohol businesses
of the proposer and its singular orientation to direct use .
projects over its years of growth to date, there exists a
unique'opportunity to develop a variety of end use projects
at some very interésting sites which have been highly rated_
by the U.S.G.S. and DOE for sometime. This proposal has been
submitted by a proposer with a long standing and single-minded
dedication to direct use development. Award of this direct
use drilling program would represent a major development in its
recent - growth and achievement of a long planned objective by
a company with ﬁhe ability to bring a number of direct use
projects on-line. The proposer has achieved a certain neriti-
cal mass" in its growth and is, as is demonstrated clearly in
Section 6.0 letter from its major underwriting firm, in-a
position to dévelop a substantial number of direct use geothermal

projects at various sites in the near future.

11.4 MOST BANG FOR_THE BUCK

Given the great energy potential of the Vale site, it would
be vefy difficult to imagine another situation anywhere offering.
such a great potential "bang for the buck" for DOE dollars‘to
be expended. It is demonstrébly possible that eight times
Ninety Million gallons of geothermal fuel alcohol production

‘could be brought on line for the mere initital expenditure by
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DOE of 20 per cent of the minimum funds requested, or approxi-
mately $200,000,. truly one of the great risk/reward ratios
that this proposing firm has seen in any business of any
sort. Just this oné proposed well alone could put on-line in
excess of Forfy Million BTU's per hour continuously for at .
least 30 years for an expenditure of as little as $200,000

on behalf of DOE which funds could cleafly be the critical
~funds in stimulating development of an entire geothermal direct
use infra-structure by private industry in the highly produc-

tive Snake River Plain region. .
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- SCAP NO. DE-SC07-80-ID12139

Submitted By: |
Technology, International, Inc.

1009 Grant Street
Denver, Colorado 80203

September 15, 1980
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TECHNOLOGY INTERNATIONAL, INC..
Suite 303

1009 Grant Street

Denver, CO 80203

September 11, 1980

User  Coupled Drilling Program
Evaluation Committee
Department of Energy

Idaho Operations Office

550 Second Street

Idaho Falls, ID 83401

RE: SCAP NO. DE-SCO7-80-ID12139
Gentlemen:

We appreciate your consideration of our proposal, and, of
course, hope that you find it both intriguing and complete.
Please note that this Well , 1f funded, would greatly stimulate
development of a KGRA with excellent resource potential and
particular value to a major agricultural region.

As described herein, the proposer has been devoting sub-
stantial time to development of a.number of aspects of technical
and institutional nature in preparation for a Vale Geo Park Fuel
Alcohol Plant. There are a number of potential future develop-
ment capital options, including committed equity from the pro-
poser and a notably strong major investment banker. Award of
this would stimulate not only the proposed project at Vale, but
would also act as an ideal pathfinder project for near term rep-
lication at other sites.

The proposer fully intends to complete a geothermal fuel
alcohol plant at its Vale Geo Park site, rather than to simply
end up with a "dead end" and useless hydrothermal resource.
Your careful evaluation will be much appreciated.

Cordailly,

o/ n L%MW

Chief {Bxecutive Offlcer
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Appendix B

SAMPLE DOE PROPOSAL COVER PAGE
VOLUME II - BUSINESS PROPOSAL .
PROJECT PROPOSAL SUBMITTED TO THE
DEPARTMENT OF ENERGY
IDAHO OPERATIONS OFFICE

USER-COUPLED CONFIRMATION DRILLING' PROGRAM
SCAP No. DE-S5C07-801ID12139

Copy No. s of 10

Date of Submission September 15, 1980

Technology International, Inc.
Name of Organization (principal participant if a team of organlzatlons)

A Small Business Corporation.
Organizational Classifications

.- .~ Suite 303, 1009 Grant Street, Denver, CO 80203
- ' ~ Address of Organization ’

Geo Park User Coupled Gasohol Plant Reservoir Confirmation Program
Title of Proposed Project

_Maxmum Funds requested From DOE'sl 324, 000 Total Cost of Pro_]ect

Through: Flow Testing $1,472,000

Locat ion of Site Vale Hot Springs KGRA, near Vale, Oregon

Proposed Project Duration (in months) 15 Months

Requested Starting Date As Soon As Possible (February, 1981)

Official Contact for Negotiations Stephen M. Munson

Position and Title President

Telephone (w/area code) 303-832-8215

Effective Period of Proposal 200 days.

AUTHORIZED OFFICIAL

) e i e <o
A T

Signature I ;,,1 /r/ 1 it A

4 z v

. Name Typed Stephen M. Munson

Title _President Date September 10, 1980

Please Check  Small Business X Disadvantaged Business Other




Appendix C

DESCRIPTION OF PROPOSED FUTURE DEVELOPMENT

Briefly describe below your proposed end use for the geothermal resource
should a successful geothermal well be drilled. Include in your description
the following information:

a. location of the utilization facility.

b. Description of the end use of the geothermal fluid and the utilization
facility.

c. Whether or not you will sell the energy to other users.

The proposed end use for this direct utilization program is a 4,500,000
gallon per year fuel alcohol "Gasohol" plant. This plant will utilize pro-
ven, "off-the-shelf" technology which is being marketed to the public
through a subsidiary of the proposer by the name of Ethanol International,
Inc. The plant will utilize local waste agricultural crops as the feed-
stock substrate. The plant will be located on the proposer owned Geo  Park
industrial park site located 0.5 miles north of the proposer owned geo-
thermal leaseblock in the Vale KGRA as depicted on the map on page of
this proposal.

The geothermal energy will be used to provide cooking, distillation
and byproduct feed drying energy for plant operation which will provide all
non-electric energy needs for the operation.

If the proposed well is successful, there is a distinct possibilit
that the town of Vale will wish to purchase low temperature effluent for
a small space heating project. The proposer also has developed some plans
for greenhouse and aquacultural projects at the site. However, because
of the byproduct aquaculture feed and CO0, inter-related project uses planne
neither.lower temperature use is considerg desirable without development
of the fuel alcohol facility at the Geo Park's site. If the project is
successful, the proposer will intend to sell energy from future wells
to other Geo Park tenants at temperature ranges at least as high as
required by the Gasohol plant. '

T e
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/, ..-' :","'_v“,’..'(,': 43821 i .',".—'/.' /',' Fa VE*'M'~ s
Signed: R R it A WA L i ~ T
7 H . '
Technolpgy International, Inc.
Proposer
Signed: ..l M S Sy oy

N
E%hanol_International, Inc.
User
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C. SUMMARY

The proposed project prévides for second stage sqrface
expldrétions, deep well drilling, testing; completion and
reservoir confirmations work designed to interface with pro-
posér cost share work and DOE geophysical work under PRDA -
DE-RAO3—80RA50121 entitled Proposal For A Site Specific
Engineering, Marketing and Economic Study of a 4,500,000

Gallon Geothermal Fuel Alcohol Plant For The Vale Geo Park

Site Near Vale, Oregqon which waslrecently awarded to the
proposer.

This project is basically designed so that if the 1,500
foot exploration hole required of the préposer'under the PRDA
is not of sufficient productive output, as it in all likelihood
will not be, then this User Coupled project will provide for
a full scale production hole and reservoir confirmation through
the expected levels of two deeper reservoir formations.

This User Coupled Confirmation Drilling Program proposal
is designed to assist in the near term development of the
moderéte temperature hydrothermal resource believed to exist
at the vale Hot Spriﬁgs KGRA.which have been extensively studied
by the U.S. Geologic Survey and others. This project is pro-
posed to first confirm the existence of the vale KGRA moderate
temperature hydrothermal resource which would then be coupled

to the proposed Vale Geo Park Geothermal Gasohol Plant which

the proposer initially believes to be economically viable, and




which is clearly and demonstrably technically feasible. Cer-
tain as yet incompletely studied-duestions related to the pro-
ject would be answered under the PRDA contract (for evaluation
by both the proposer and DOE User Coupled project evaluators)
prior to both startup of this User Coupled proposed project
and issuance of the PRDA Final Report.

The proposer resource consists of approximately one-.
eighth of the KGRA surface land area and is superbly located
in what the proposer believes to be the highest quality location
in the Vale KGRA.

The proposer is a five-~-year o0ld renewable energy holding
company with substantial business interests related to geo- -
thermal energy development and several aspects of the emerging
fuel alcohol "Gasohol" industry. In addition to its geothermal
resource deveiopment acti&ities, the proposer is devéloping a
number of Gasohol plants which will variously utilize geothermal,
biomass, or coal as the fuel sources which piants feature proven
"off-the-shelf" technology deVelOped directly from long experi-
ence with the more sophisticated beverage alcohol distillation
industry. The plant technology featured by proposer feaﬁures
completely proveh ahd available technology which requires only
site specific feedstock or related adaptations and fuel system
adaptations to render it fully Viéble and cost effective. The
proposer project team consists of a notably experienced full capa-

bility organization.







The proposer project has already received widespread media
coverage concerning development of the Geo Park concept and the
recent PRDA award. The project has demonstrated strong regional
support at all goﬁernmental levels which favor a successful
development of the proposer siﬁe. Thesé factors together insure
that development of a successful project at the sité will greatly
help to facilitate increased economic use 6f.moderate temperature
hydrothermal resources. It will help to create an industry with-~
out need of similar Federal support in the later portion of this
decade.

Media attention generated by this Geo Park Gasohol Projéct
will do much to positively promote development of a viable and
continuing infra-structure of technical support and financing
institutions and mechanisms capable.of supporting a viable

hydrothermal resource-based industry.
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1.0 PROJECT COST AND BUDGET SUMMARY

The cost data for the proposed project is contained in
the Form 60 which follows together with Schedules E-1 to E-4.
Schedule E-2 is followed by many detailed cost breakouts speci-
fically listed on the schedules which follow it. The budget |
summary is included by tasks or staff time per task as appro-

priate.

1.1 PROJECT FINANCTAL PLAN

The estimated maximum proposer share of this project is
$1,177,711 aséuming all'contingency costs are required. This
amount will be met either out of the upcoming offering or, more
probably, out of a tax shelter drilling partnership either with
or without a DOE geothermal loan guarantee. The attached letter
in Section 1.3 from the proposer's major investment banker
describes the present very strong position of the proposer with
respect to major future financings. The investment banker,
R.G. Dickinson is a major firm which has a past record of major
financings considerably larger than the funds required by this
project. The proposer is very confident that it can satisfy
any post award investigation into its ability to meet financing

needs under this proposal. The proposer is planning to complete

"its $4,000,000 public offering or much larger private placement

prior to year end or the very first of next year. A present

$300,000 private placement is currently proceeding very well.







Appendix I

CONTRACT PRICING PROPOSAL
 (RESEARCH AND DEVELOPMENT)

Office of Management and Budget
Approval No. 29-RO184

This form is for use when (i) mbvmsuon of cost or prmng data (see FPR 1-3.807-3) is requnr!d and - PAGE NO. ) NO. Of PAGES
(i) for the Optional Form 39 is authorized by the coneracting officer. 2. ) 28
NAME OF OFFHEROR )

TECHNOLOGY INTERNATIONAL }INC.

SUPPLIES AND/OR’ SEIV!CES 10 8¢ FURNISHED. . .

HOME OFFHCE ADORESS

1009 Grant Street.
Denver, CO 80203

Geothermal Well Drilling and

Related Services

OIVISION(S) AND LOCATION{S] WHERE WOSK IS TO 8 PERFORMED

TOTAL AMOUNT OF PROPOSAL GOV'T SOUCITATION NO.

Vale, OR; Denver, CO 1,472,147 SCAP NO. DE-SCO7
DETAIL DESCRIPTION OF COST ELEMENTS
1. DMECT MATEMAL ( ltemite ow Fxhibir A) ’ €sT COsT () es;°c'3‘s . :fgg
4. PURCHASED PARTS <2 BE-1
b. SUSCONTRACTED ITEMS 16 .2
. OTHER~{1) PBAW MATERIAL ‘
(1) YOUR STANDARD COMMERCIAL ITEMS chedu

(3) INTEROIVISIONAL TRANSIHERS ( Az wber thun 10¢)

TOUAL DIRECT MATERIAL

2. MATERIAL OVERMEAD' (Rute %\'$ buse= )
o ESTIMATED RATE/ EST
3. DRECT LASOR (Spevify ) HOUuRS HOUR COST (3.
! E-3
TATAL DIRECT 1.ABOR S i SRR
4. LABOR OVERNEAD (Specify Depurtment or Cont Ceuter)* Q.H. RATE - K BASE= £ST COSY (3)
.20 E-3
TOTAL LABOR OVERNEAD
5. SPECIAL TESTING (lwiiuding field work ut Gocernment instullutions ) €ST COST ($)
] TOTAL SPECLAL TESTING
6. SPECIAL EQUIPMENT (If direct churge) (ltemite om Exbibit A) .
7. TRAVEL ?If direct churge) ( Give desuils on wituched Schednle ST COST (3)
«. TRANSPORTATION E— 4
5. PER DIEM OR SUBSISTENCE T—2

1OT 4. FRAVEL

8. CONSULTANTS ([dentify —purpese—rute )

ESTCOSI( $)

TOT AL CONSULTANTS

9. OTHER OIRECT COSTS (lremize an Exhihie .4 )

10. TOUAL DIRECT COST AND OVERHEAD

V1. GENERAL AND AOMINISTRATIVE EXPENSE (Rute - LU % of cosr eiemens Nos. ) 131,18
12, ROYALTIES ! )

n.

TOTAL ESTIMATED COST l 47 2 14 -\7
. ¢ ’

14. FEE OR PROAT

Y

15, . . TOTAL ESTIMATED COST AND FEE OR PROFIT

OPTIONAL FORM 60
October 1971

Generul Servines Administration
FPR 1=10.406

- 80-ID12139
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This proposal is submitted for use in cunnection with and in respunse w (Describe REP. ex.)

-md reflects vur bese escimates as of this date, in sccordance with the Instructions 1o Offcroes and the Footnui \nhu.h tullo‘
TYPED NAME AND TinZ SIGNATURE.— -

Stephen M. Munson, Pre51dent .
Technology International, Inc. ;é&ij{i) Yl X/V;QCL/.»J )Qﬁ

NAME OF Fitm DATE OF SURMMISSION

TECHNOLOGY INTERNATIONAL, INC. 9/15/1980
EXHIBIT A=~SUPPORTING SCHEDULE (Specify. If more spuce is needed, use reverse)

COST EL NO. ITEM DESCRIPTION (See fontnate 3 ) €ST COST ($)

Refer To Following Pages : k-1, E-2Z2, E-3,

and E-4

Plus Attachments To E-2

“Plan Budget Summary 21-24

I. HAS ANY EXBCUTIVE AGENGCY Of THE UMITED STATES GOVERNMENT PERFORMED ANY REVIEW OF YOUR ACCOUNTS Of RECORDS IN CONNECTION W:Tiq ANY OTHMER
GOVERNMENT PRIME CONTRACT OR SUBCONTRACT WITHIN THE PAST TWELYE MONTHS?

D YES a NO  (If yes..idemtify below. )
NAME AND ADORESS OF REVIEWING OFRICE AND INOIVIOUAL TELEPHONE NUMBER/ EXTENSION

N. WAL YOU REQUIRE THE USE OF ANY GOVERNMENT PROPERTY 1N THE PERFORMANCE OF THIS PROPOSED CONTRACT?
D ves @ NO (If yes. idemtify ow recerse ov sepuruse puge)
. DO YOU REGUIRE GOVERMMENT CONTRACT FINANCING TO PERFORM THIS PROPOSED CONTRACT?
(R ves TIno (of pos. dentify.): [T] aovance pavuents [[] rocasss savments ot {T] GUARANTEED LOANS
W. 0O YOU ~ow-noo.o ANY CONTRACT (Or, do you bure uny independently finunced (IRED ) prejects ) FOR THE SAME OR SIMILAR WORK CALLED FOR 8Y THIS
PROPOSED COMMACT? : We have been awarded a PRDA June, 1980
O ves [Jmo oo seemify): (2)  Contract not get sent to proposer.
V. DOES THIS COST SUMMARY CONFORM WITH THE COST PRINCIPLES SET FORTH (N AGENCY REGULATIONS?
D YES D NQ  (If ne, expluin om reverse or sepurate puge)
o Ses Reverse for instructions und Foetneses OPTIONAL FORM 60 (10-71)
2
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TASK
e 1
| 2
3
i 4
e
@ 5
1
j
6
] 7
‘f 8
9
10
.
e
|
e
)}
®

SCHEDULE E-1

PURCHASED PARTS BY TASK

DESCRIPTION

Telephone, etc.'

Printing and Telephone
Telephone

Drilling Fluids
Solids Control
Directional Control
Wellhead Equipment

Bits
Casing
Materials

;Gauges, Cranes
Long-term Test mﬁﬁvwnLLx

Telephone
Telephone and Copying

Printing

AMOUNT

$ 100

400
200

16,000
5,000
4,000

31,020

42,238~

146,690
2,000

32,650
7,400

100

1,800

2,000

$ 291,598 .




*

N S

TASK

O W g3

10

SCHEDULE E-2

SUBCONTRACTED ITEMS BY TASKS

AMOUNT

$ 1,600
© 1,200

2,000
9,200

031,500

21650005+

@:lSQTOOQfD

95.,000
28,490

8,700

2,000
2,000

7,200

C 204,376
159,266
<:zoo,066>

$959,266

SUB-CONTRACTOR

Environmental Consultant
Meidav Associates

Meidav Associates

Meidav Associates
G.E.C. Corporation
Drilling Sub-contractor
New Site Preparation
Cementation Service Co.
Geophysical Logging Co.

Therma Source or
Equivalent
Meidav Associates

Meidav Associates

Meidav Associates

Contingencies

New injection well plus
plumbing, if needed

Assuming that the existing site is unusable. The preparation

of the existing site will cost only $14,547.




RIG COST

Atlantic 0il Company
P.0O. Box 497 :
Paramont, California 90723

Rig transportation to and from site = $ 25,000.00
Rig operation - $170.00/hour for 30 day 191,000.00
: drilling program ' :
Rig supervision - $500.00/24 hour day 15,000.00
$231,000.00 .

Bits, Monel Drill Collar and special equipment will be
supplied by operator.
Fuel for the rig Will be supplied by a local distribu-

tor and paid for by Atlantic 0il Company.




CASING PROGRAM COST

Armco Steel Corporation
P.0. Box 1028

133 W. Kentucky Avenue .
Woodland, California 956935

30 inch conductor pipe

This casing will be supplied by a local contractor. A
bid of $3600.00 was received which included drilling the
hole, pipe, cement and removal of 18 inch pipe now in cellar.

20 inch Armco casing - 125 feet

$18.15/fcot (94 pounds)
Plain Guide Shoe

13 3/8 inch Armco casing - 1500 feet

$29.49/foot (61 pounds)

Plain Guide Shoe ‘

Float collar

Centralizers - 12 @ $72.00 each
Baker Lock - 4 boxes @ $15.00/box

9 5/8 inch Armco casing - 4000 feet

$15.21/foot (36 pounds)

Plain Guide Shoe

Differential float collar
Centralizers - 23 @ $50.00 each
Baker Lock - 4 boxes @ $15.00/box

$2268.75
1207.00
Total $3475.75

$44,235.00

251.00

5L6.00

864,00

£0.00

Total $45,956.00

$60,840.,00
187.00
391.00
1,150.00
: 60.00
Total $82,628.00




7 inch Armco liner - 2700 feet

$10.89/foot (29 pounds) $ 29,403.00
Plain Guide Shoe : : 113.00
"Centralizers - 3 @ $39.00 each 117.00
Baker Simplex Liner Hanger - 1 - 2,500.00
1000 miles @ $.90/mile" . ' 900.00
Hanger running tool o : 490.00
8 hours @ $26.00/hour 208.00
1000 miles @ $.90/mile 900.00

Total $ 34,631.00

Bill's Casing Tong Service
P.0O. Box 1723
Marysville, California 95901

20 inch casing tool
$550.00/day. - 1 day $550.00

(Casing run by rig personnel)

13 3/8 ‘inch casing service - 1500 feet

Manual back-up casing tool ’ $ 255.00
Pick-up machine 300.00
$.04/foot 210.00
Clamp-on thread protector 60.00
$.02/foot 30.00
Hydraulic tongs. 325.00
$.13/foot 195.00
Power tong operator - 6 hours @ $20.00/hour 120.00
Power tong truck - 600 miles @ $1.00/mile 600.00

Pick-up machine truck - 600 miles @ $1.25/mile __750.00
Total $2,845.00




9 5/8 inch casing service - 4000 feet

Manual back-up casing tool

Pick-up machine

$.11/foot

Clamp~on thread protector

$.02 /foot

Hydraulic tongs

$.11/foot-

Power tong operator - 8 hours @ $20. OO/hour
Power tong truck - 600 miles @ $1.00/mile
Pick-up machine truck - 600 miles @ $1.25/mile

7 inch liner casing service - 2700 feet

Hydraulic tongs

$.10/foot

Clamp-on thread protector

$.02/foot

Power tong operator - 8 hours @ $20.00/hour

Power tong truck - 600 miles @ $1.00/mile

Pick-up machine. truck - 600 miles @ $1.25/mile
Total

Welder - 40 hours @ $32.00/hour

$ 150.00
300.00
440.00

60.00
80.00
275.00
440.00
160.00
600.00

750.00

$3,255.00

$§ 250.00
270.00
60.00
54.00
160.00
600.00
750.00

$2,044.00

-$1,280.00




CEMENTING PROGRAM -COST

B.J. - Hughes, Inc.

B.J. Cementing Service

80 BeedJay Way

Woodland, California. 95695

20.inch casing

Cost includes mileage, 1 truck, cemeht, supervisor and
related equipment. ‘
$15,000.00

13 3/8 inch casing
Cost includes mileage, 1 truck, cement, supervisor and
related equipment. :

' $30,000.00
9 5/8 inch casing
Cost includes mileage, 2 trucks, cement, supervisor and

related equipment.
$50,000.00

Cost for 30 inch conductor cementing is included in section
dealing with cellar repair.

Mixing, pumping and cementing head equipment are supplied by
the cement contractor.




SUPPORT SERVICES AND EQUIPMENT COST

Directional Control

Kuster Survey Instruments
Kuster Company-

2900 E. 29th Street

P.0O. Box 738

Long Beach, California 90807

Kuster Survey Tool = 40 days @ $100.00/day

(Rig Operated)

Electrical Logging

Schlumberger Well Services
517 Houston Street
west Sacramento, California 95691

Cement Bond Log - Surface to 4000 feet

Service charge ,
Mileage - 1400 miles @ $1.85/mile
Crew time - 12 hours @ 12.00/hour
Hostile environment charge .
Tool protection insurance
Total

Additional Logs - Surface to 6500 feet

Formation Density Log service charge
Dual Induction Log service charge
Temperature Log - 2 runs
Mileage - 1400 miles @ $1.85/mile
Crew Time - 24 hours @ $12.00/hour
Hostile environment charge -
Tool protection insurance

Total

11

$4,000.00

$2,500.00
2,600.00
1,020.00
750.00
55.00

- $6,925.00

54,740.00
7,300.00
5,500.00
2,600.00
2,040.00

750.00
.__55.00
$22,985.00




Mud Logging

EnergyLog
3227 Second Avenue
Sacramento, California 95817

Rig up/rig down . $ 550.00
40 days logging €@ $510.00/day 20,400.00
Resistivity = in and out 1,600.00
Pit volume indicators - 3 1,600.00
Temperature - in and out 1,200.00
Hydrogen Sulfide detector ' . 1,200.00
Trucking charge - trailer 800.00
Travel charge - loggers ‘ ‘ 1,140.00
Total $ 28,490.00

12




WELLHEAD EQUIPMENT COST

H and H 0il Tools
Church and Airport Roads
Rio Vista, California 95471

20 inch BOPE

Flange, pitcher nipple and Hydrill bag -
5 days @ $150.00/day

‘Delivery charge - 700 miles @ $1.,50/mile

Total

~ 13 3/8 inch BOPE

WKM casing head :
Delivery charge - 700 miles @ $1.50/mile
Total

9 5/8 inch BOPE

WKM alignment bowl:

WKM expansion spool and pack off
WKM 900 Series Master Valve
Delivery charge - 700 miles at $1.50/mile

. Total

Completion design

Remove 9 5/8 inch BOPE and add WKM Flow T with

two 3 inch WKM 600 Series Seal Type Valve
Delivery charge - 700 miles @ $1.50/mile
» Total

Miscellaneous pipe and fittings

$1,800.00

$3,036.00

1,050.00
$4,086.00:

$ 1,671.00
2,363.00
12,000.00
1,050.00
$17,084.00

$6,500.00
1,050.00
$7.550.00

$500.00




DRILL BIT COST

Ottwell Tool Company -

3109 San Antonio Street
Bakersfield, California 93308

26 inch hole opeﬁer

17} inch bits

Mill Tooth bits - 2 @ $4,200.00/bit

Tungsten Carbide Insert bit - 1
: Total

12% inch bits

Mill Tooth bits - 3 @ $1,413.00/bif

Tungsten Carbide Insert bit - 1
Total

8 3/4 inch bits

Mill Tooth bits - 2 @ $981.00/bit
Tungsten Carbide Insert bit - 1
4 8 3/4" bits @ $981.00/bit

' Total

14

$3,170.00

$8,400.00
10,707.00

$19,107.00

$4,239.00

5,121.00

$9,360.00 .

$ 1,962.00
2,615.00

3,924.00

$ 8,501.00




PROJECT COST

Well-site management

Site and access maintenance and repair (Plan A)

Access
Site
Sump
Cellar

Site and access road construction (Plant B)

Rig

Drilling fluids
Solids control
Casing

20 inch

13 3/8 inch

9 5/8 inch

7 inch

Casing tong service
20 inch

13 3/8 inch

9 5/8 inch
7 inch

Welding-

Total

Total

15

$

$

$1,572.00
6,275.00
2,500.00
4,200.00

14,547.00

$150,000.00
$231,000.00
$ 16,000.00

$ 5,000.00

$ 3,475.00
45,956.00
-62,628.00

_34,631.00

146,690.00

550.00
2,845.00
3,255.00
2,224.00

8.874.00

1,280.00




Cement

20 inch

13 3/8 inch

9 5/8 incy
Directional control .

Electrical logging.

Cement bond
other

Wellhead equipment

20 inch

13 3/8 inch
9 5/8 inch

Completion

Miscellaneous Fittings

Bits

26 inch
17% inch
12% inch

8 3/4 inch
Tax

Total

Total

Total

Total

$15,000.00
30,000.00

50,000.00

$95,000.00

$ 4,000.00

$ 6,925.00
22,985.00

$ 28,490.00

$1,800.00
4,086.00
17,084.00
7,550.00
. 500.00
$31,020.00

$ 3,170.00
19,107.00
9,360.00
8,501.00

—2,100.00

$42,238.00

Total cost of drilling sub-contracts

Plan A (Use existing drilling site)
Plan B (develop a new drill site)

25% (of plan B) contingency

Grand Total

* Prices as of September 1, 1980

The 25% contingency is added to cover any unknown factors

$682,049.00
817,504.00
204,376.00
$1,021,880.00

16




@

Schedule and Budget

The cost of the short-term testing is estimated at
$45,170.00..- Long-term testing, assuming ninety days, is
estimated at $21,090.00. The major cost item is wireline
services. If the well operator has access to these services
within his organization, significant cost savings could :
result. :

During the short-term tests, two technicians are re-
quired plus a supervisory engineer. 2all manpower charges
begin when the men depart for the well site and conclude
upon their return. The long-term test will require two men
for set-up and initial monitoring (about two days): then
only periodic checks will be required until the well is shut-
in. Special alarm systems can be installed and telemetered
to ‘a central station for corrective action. Justification
of such a system will depend on length of the test.

17
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COST ESTIMATE

GEOTHERMAL WELL TESTING PROGRAM

Short-Term Test (three flow periods)

A.

Materials (meter run, throttling valve, anchors, and all

connections

Direct Labor
2 Technicians @ $250.00/day for 9 days
1 Engineer @ $350.00/day for 12 days

Contract Services

Wireline service (pressure and temperature gauges and
acoustic sounder)

Transportation

Cranes

QOther ' .
Subsistence @ $60.00/day
Travel for Engineer

SUB-TOTAL

II.

Long-Term Test (ninety day flow)

A.

B.

D.

Materials

Direct Labor

2 Technicians @ $250.00/day for 8 days

! Engineer @ $350.00/day for 15 days

Well Surveillance by Pumper @ $100.00/day for 26 days

Contract Services
Wireline service
Transportation
Cranes

Other
Subsistence @ $60.00/day
Travel for Engineer

SUB-TOTAL

PROGRAM TOTAL

18

$ 2,000.

4,500.
4,200.
31,000.
1,250.
400.
1,620.
400.

$ 45,170,

4,000.
5,250.
2,600.

6,000

1,440.
400.

$ 21,090.

$ 66,260.

00

00
00
00
00
00
00
00

00

00
00
00

.00
1,000.
400.

00
00

00
00

0o

00




TASK

(oA W © L B -

10

SCHEDULE E-3

AMOUNT
$ 2,123.00
800.00
8,667.52
1,628.00

3,065.12

3,023.20

19,151.00

$2,600.00

©_3,409.20

HOURS

88

- 80
408

80
124
120
720
520

200

$ 44,467.04 (Direct Salaries)

22,233.52 (Overhead)

$.66,700.56 (Total)

19




TASK

10

SCHEDULE E-4

TRAVEL COSTS_ BY' TASK

TRAVEL PER_DIEM

$ 300 '$ 275
500 ' 500

250 250
3,000 ' 11,200
800 900
1,200 720
800 600
1,200 1,000

$ 7,850 $ 15,545




Task Number.

1

FINANCIAL BUDGET SUMMARY BY TASK

Administration:

Stephen Munson

Administrative Assistant

Secretary

Travel: $300
Per Diem: $275
Telephone: $100

Environmental :

Consultant
Meidav

Travel: © 8250

Per Diem: $250
Travel: $250
Per Diem: $250

Geoscientific:

Meidav

Geologist
Draftsman
Secretary

Travel: $300
Per Diem $300
Printing: $300
Telephone: $100

Site Selection:

Stephen Munson
Staff Engineer
Secretary

Consultants:

Meidav
‘Halvey Miller

Travel: $1,000
Per Diem: $ 800
Telephone $ 200

Task Name and Person

21

Hours Rate
40 34.88
24 20.35
24 10.00
40 - 40.00
24 50.00
40 50.00
40 26.00
40 10.00
40 10.00
40 34.88
24 20.35
24 10.00
40 50.00
40

50.00

Total

1,395.20
488.40
240.00

2,123.00

1,600.00.
1,200.00

2,800.00

2,000.00
1,040.00
400.00
400.00

3,840.00

1,395.00
488.40
240.00

2,123.60

2,000.00
2,000.00

4,000.00




Task Number

4 {cont.)

Task Name and Person

Drilling Specification:

Drilling Engineer
Draftsman
Meidav

Staff Engineer
Project ‘Manager

Bidding, Evaluation and
Contracting, and Supervision

Stephen Munson

Administrator

Secretary
Travel: $500
Telephone: $200
Per Diem: $400

Drilling Services:

MA Technical Supervision
Drilling Engineer
Wellsite Geologist
Drilling Contractor
Plan A: Clean Existing Site
Plan B: Prepare New Site
Drilling Fluids
Solids Control
Casing
Casing Tong Service
Welding
Cement
Directional Control
Geophysical Logging
Wellhead Equipment
Bits

'~ Contingency, 25% of Plan B
Contractors per Diem
Travel

Well Testing: Short-Term

Material
Personnel

Hours Rate
80 50.00
40 10.00
24 50.00
24 20.35
24 34.88
80 34.88
80 20.35
40 10.00

120 50.00

300 50.00

300 35.00

Total

$ 4,000.00
400.00,

—1,200.00

$ 5,600.00

488.40
837.12
$ 1,325.52

$ 2,790.40

1,628.00
__400.00
$ 4,818.00

6,000.00
15,000.00
10,500.00

216,000.00
14,547.00
150,000.00
16,000.00
5,000.00
146,690.00

8,874.00

1,280.00
95,000.00

4,000.00
28,490.00
31,020.00
42,238.00

204,376.00
10,000.00
1,500.00

$1,006,515.00

Contract Services (gauges, cranes, etc.)

Per Diem and Travel

Testing Company

22

$ 2,000.00
8,700.00
32,650.00

1,820.00

$45,170 .00




Task Number

S(cont.)

Task Name and Person Hours Rate
Meidav 40 S 50.00
Per Diem 5 x 60
Travel :

TI Engineer 80 $ 20.35
Per Diem 10 x 60
Travel ‘

Labor

-Long Term Teést:

Contract Services
Subsistence

Travel

Injection Well Decision:

Stephen Munson 24 $ 34.88

Senior Engineer 40 20.35

Secretary 40 10.00°

Draftsman 20 10.00

Meidav 40 50.00
Travel 3 x 400
Per Diem I x 4x
.Plan B: If new well must be drilled:

set aside $20Qk06@:£§r:§5illing
($135,000) and_($65,000)%or

interconnecting plumbing.

Determination of Cost Sharing:

Stephen Munson 40 $ 34.88v
Financial V.P. 40 20.35
Senior Engineer 40 20.35

Project Management:

Stephen Munson 200 $.34.88
Administrative Assistant 500 20.35
Secretary 200 10.00

Telephone: - $1,000
Xerox, etc: $ 800

23

Total
$ 2,000.00
300.00
400.00
$ 2,700.00
$ 1,628.00
600.00
400.00
$ 1,000.00
$ 11,850.00
7,400.00
1,440.00
400.00
$ 21,090.00
S 837.12
814.00
400.00
200.00
2,000.00
$ 3,065.12
$ 1,200.00
60 720.00
$ 1,920.00
$ 1,395.20
814.00
814.00
$ 3,023.20
5 6,976.00
10,175.00
2,000.00
$ 19,151.00







Task Number Task Name and. Person

9 Reporting:

Draftsman
Secretary
Editor

Meidav Associates
Travel: 3800
Per Ciem: $600

10 'Dissémination of Information:

Stephen Munson
Senior Engineer
Secretary
Draftsman

Printing: $2,000
Travel: $1,200
Per Diem: $1,000

24

Hours

80
160
80

200

40
40
80
40

$ 10.00
10.00
15.00

$ 38.00

$ 34.88

20.35
10.00
"10.00

Total

$ 800.00
1,600.00

1,200.00

$2,600.00
$7,200.00

$1,395.20
814.00
800.00
400.00

$3,409..20




1.2 CcosT CONTROLS AND MANAGEMENT SYSTEMS

The project managef and staff will meet regularly with DOE
as 1is pro#ided in Volume I to report on the current project
financial situation. A PERT, computer based, activities and
cost analysis program will be used, costs entered on a daily
basis and an analysis package used to compare current costs to
estimated costs on an ongoing basis on the proposer computer.

Appropriate adjustments in the project duration or other
developments will be made as necessary. The project manager,
together with technical support personnel, will continually
-ﬁbﬁitéf the on-going cost analysis PERT program and adjustments
or go/no-go decisions and recommendations will be made based
upon the monitored output from both a cost and technical progress
basisf

If substantial variances from projected costs appear,'then
the DOE contract officer will immediately be contacted by project
officer, Mr. Munson, and appropriate actions will be taken related
to changes or go/no-go decisions in addition to the regular |
reports and progress meetings listed in the management and con-

trol sections of Volume I.

1.3 FINANCIAL DATA ON PROPOSER
The proposing organization, Technology International, Inc.,
has been in business since being organized as a Delaware corpor-

ation in 1976.

26 (There is noc page 25)




A copy of recent unaudited financial statements are
included on the following two pages, Figures 2 and 3 . As
with most development stage codmpanies; due primarily to, in
the opinion of management, overly restrictive accounting poli-
cies, asséts must be shown at cost, rather than market value.

While the balance sheet does not show a large net worth,
the nine shareholders of the company have thus far put a total
of approximately $900,000 at risk in the form of both equity
and loans. Another factor which affects the balance sheet is
the fact that most of the corporate liabilities are made up of
loans to be repaid to shareholders only out of the proceeds of
a. public stock offering and back salaries due (primarily to the
founder), similarly due‘gg;x out of the proceeds of a public
stock offering. Thus, most of the liabilities are to be paid
only if there is a public stock offering.

Additionally, despite the present balance sheet asset level,
based upon a number of valuation appraisals, the Company has in
excess of $9,000,000 of assets at appraised market value.

The Company has raised capital in the past, as required, to
meet its obligation5~and, in fact, in recent months has raised in
excess of $300,000 to support development, with another $300,000
in the process of being raised as of submission date. The Com-
pany has generated revenues from fuel alcohoi plant sales and
anticipates additiénal revenues in the future.

The Company has a signed letter of intent from a major

investment banking underwriting firm, R.G. Dickinson, to carry

27




TECHNOLOGY INTERNATIONAL, INC., AND SUBSIDIARIES

UNAUDITED ESTIMATED CONSOLIDATED BALANCE SHEET AS OF 7/15/80

BASED UPON DRAFT OF AUDITED FINANCIALS AS OF 11/30/79

ASSETS

tash

teceivable-Engineering
Receivable-Commissions
Receivable-Equipment Payments
Deposits~Current
Deposits-Non-Current

Leasehold Acquisitions

‘Land Improvements

Building Improvements
Geothermal Property-The Geysers
Equipment and Antiques

Accumulated Depreciation

Organizational Expenses
"peferred Offering Costs-

f : TOTAL ASSETS

8T

Estimated

As Oof 7/15/80

$

28,250
2,500
29,750
100, 250
2,051
8,988
130,000

224,136

361,237
825,000
55,240
(10,317)
230
21,000

$1,778,315

LIABILITIES

Commissions Payable
Equipment Payable

* Accounts Payable (Including Legal)

Notes Payable (Roth, Stiles, Hotel)
Accrued Interest
Accrued Taxes
Accrued Payroll
Bank Note Payable With Interest
Notes Payable:
' Chess, Hartstein
Garza '
Williams ,
Murdoch & Co.
Green
Gibbons
. Garretson
Munson
Auto Loan
Mendive Jordan Property
" TOTAL LIABILITIES

EQUITY

Common Stock
Plus: 'Additional Paid In Capital
Less: 'Net Loss Development
. Stage Operations
TOTAL EQUITY

'Estimated

As Of 7/15/80

$

6,105
100, 250
43,175
240,000
20,000
16,000
163,349
27,000

146,000
7,000
6,000
50,000
79,950
44,320

5,000
41,426

4,500
88,162

—— e 2
81,088,237

$

69,400

1,319,798

: (699,120)

$

690,078

¢ TYNOIA




TECHNOLOGY INTERNATIONAL, INC., AND SUBSIDIARIES

UNAUDITED ESTIMATED CONSOLIDATED INCOME.STATEMENT AT 7/15/80
(FROM_STARTUP TO 7/15/80)

6¢

OPERATING INCOME

Engineering Study Revenues Earned $ 14,000
Commission Revenues Earned 14,000
Equipment Payments to Date ~ 13,000
TOTAL $ 41,000

Non-Operating Income S 8,940
TOTAL INCOME $ 49,940

EXPENSES

Commission Expense $ 3,595
Salaries - 169,849
Payroll Taxes 16,307
Travel, Auto, Entertainment 106,276
Legal, Accounting 80,099
Consulting and Other Contract Services 55,940
Telephone and Postage 40,678
Other Rental Expenses 30,910
Supplies and Office Expense 27,435
Abandoned Lease Rights 31,137
Insurance 17,831
Interest 79,228
Amortization 394
Depreciation 10,317
Taxes and Licenses 16,136
Other Expenses 11,468
Promotion and Advertising 39,925
Utilities : 11,065
Agricultural Income 470
TOTAL EXPENSES $749,060

NET LOSS DEVELOPMENT STAGE OPERATIONS

i

- 699,120

¢ FEN0Id







out either a $4,000,000 public stock offering or an additional
$l6,000,000 to $21,000,000 private placement on behalf of Tech-
nology International. A copy of the letter from that underwriter
is also included herein as Figure 4 . That general understanding
is in the process of being refined slightly. This letter repre-
sents a usual "letter of intent" in the investment/banking busi-
ness.

The proposer has demonstrated in the past, in numerous
activities, its ability to furnish the financial support required
for its projects and development. It is clearly'at the level of
financing required by this drilling proposal to meet its commit-
ments under this proposal.

The Company recently changed investment bankers when it was
asked to consider a relationship with R.G. Dickinson,.which is a
major "regional house" headguartered in the Midwest, but with
offices nationwide. This firm is much larger than the previous
banker as is evidenced by its ability to carry out a "firm"
underwriting for the Company, as opposed to a "best efforts"”
offering. The Company is convinced that this firm will be able
to raise substantially more funds than will be required for this
entire project, both weils and Gasohol plant, and well within the
required time limits of this project. The Company is both flat-

tered and pleased with this major investment banking relationship.
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MAIN OFFICE " MEMBER . _ ALGONA
910 GRAND AVENUE MIDWEST STOCK EXCHANGE AMES
DES MOINES, IOWA 50308 CARROLL
(515) 247-8100 CHICAGO
CLINTON
FOREST CITY
. FORT DODGE
September 9, 1980 KEARNEY
KEOKUK
LOS ANGELES
- MARSHALLTOWN
Mr. Stephen M. Munson, President OMAHA

FIGURE 4

R. G. DICKINSON & CO.

Technology International, Inc.

1009 Grant Street RED OAK

Denver, CO 80203 , TOPEKA
' ' WEST DES MOINES

WICHITA

Dear Mr. Munson:

As we have discussed, R. G. Dickinson & Co. (hereinafter
called "RGD") is interested in acting as the managing
underwriter of a proposed primary offering of approximately
$4 million of Common Stock of Technology International, Inc.
(hereinafter called "TII"). Additionally, RGD is

interested in working with TII in satisfying future
financing needs. ‘

Over the past twenty-five years, RGD has been fortunate to have
had the opportunity to provide various financial services to

an increasing number of corporations. Our professional staff
is experienced in all areas of corporate finance, including
raising capital privately and publicly; merger, acquisition

and related activities; corporate appraisals for various pur-
poses; and tax shelters. '

Members of our staff have successfully completed long-term debt
placements ranging in size from $750,000 to $22 million; industrial
revenue bond financings ranging in size from $350,000 to

$4.5 million; and secured debt transactions. Until recently,

the public market has been closed for all practical purposes to
most small and medium size companies. However, the strength

of our sales organization and syndicate department has enabled

us to manage or co-manage public offerings totalling in excess

of $68 million over the past twelve months. One of the under-
writings recently managed by RGD was a $5 million S-18 registra-
tion for American Gasohol Refiners, Inc., a producer of ethanol,
headquartered in Wichita, Kansas. This underwriting was completed
on a firm basis and was syndicated nationally. We believe the
public equity market will continue to be receptive to certain
small and medium size companies for the balance of this

calendar year.
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Mr, Stephen M. Munson, President
September 9, 1980
Page TwoO

In the merger field, we have been active in all facets of this
vital corporate area. RGD has initiated several transactions
(ranging in size from several hundred thousand dollars to

in excess of $12 million), assisted in negotiations and in
certain instances, obtained the related financing. We have
been retained to locate businesses for purchase and to repre-
sent sellers in negotiations for the sale of corporations.

Due to the increasing focus on the terms of transactions and
the fairness to shareholders, our corporate finance professionals
have been asked by Boards of Directors to express "fairness
opinions" which have been included with the proxy statements
filed with the Securities and Exchange Commission. We are also
experienced in the tender area and are uniquely qualified to
respond to these specialized problems. Our activity and
resulting success in the merger area provides us with the
requisite experience to be of meaningful assistance on a very
broad basis.

The appraisal area is perhaps the most confidential portion of
our work, particularly with respect to the work performed for
private companies. We are extremely proud of our ever-expanding
reputation in this field and have rendered numerous opinions for
ESOT's, estate and gift tax purposes, and buy-sell arrangements.

Joe Griffiths and I have reviewed the financial statements, .
corporate plan, management biographies and feasibility studies
you have provided, and considering this material and the infor-
mation you presented in our conference in Des Moines on Septem-
ber 5 and our various telephone conversations, we believe your
proposed ethanol project is feasible and, in light of current
market conditions, can be financed. We intend to further consult
with you concerning the various alternative methods available to
accomplish this financing, including a possible private place-
ment of approximately $6 million of equity capital and a stand-by
commitment of $10 to $15 million for future capital requirements.
Our initial review. of your overall corporate needs also indicates
that some form of partnership vehicle would be appropriate to
finance certain of your projects, including geothermal drilling
activities and the development of the Hot Lake Hotel property.

This corporate finance consultation is undertaken by us in
anticipation of the successful completion of a public offering
or private placement, whichever we jointly agree is most
desirable, and as compensation for this service, in addition to
any cash fees paid for placing the securities, we would expect
a 4% equity interest in TII to be issued to RGD and/or certain
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Mr. Stephen M. Munson, President.
September 9, 1980
Page Three

officers thereof. We currently anticipate a public under-
writing is the best method to proceed and unless we mutually
agree that the private placement is more advantageous, we
propose the following:

1)

2)

3)

4)

5)

RGD would need to complete a thorough due dilligence
examination of all relevant information and indivi-
duals concerned.

‘Maﬁagement of TII and its attorneys would be respon-

sible for the drafting of an S-18 registration state-
ment with a view to filing with the Securities and
Exchange Commission. We are prepared to work with you
in the preparation of the necessary documents for

the filing.

RGD would, prior to the filing of the registration
statement, undertake preliminary discussions with
other prospective underwriters to determine the
p0591b111ty of underwrltlng the issue on a "firm"
basis.

RGD would, subsequent to the filing of the regis-
tration statement, assuming we are successful in

(2) above, undertake preliminary negotiations to

form and manage a group of underwriters to purchase
the stock from TII for offering to the public.
Immediately prior to the time the registration state-
ment is expected to become effective, we and the
other several underwriters will enter into a firm
commitment underwriting agreement with TII.

The actual public offering price, gross underwriting
discount and resultant proceeds to TII would be estab-
lished through agreement between TII and ourselves
shortly prior to the offering. We anticipate that

an underwriting group would require a gross under-
writing discount of approximately 9% of the public
offering price depending upon market conditions at

the time of the offering and the difficulties encoun-
tered in building a demand for the issue.
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Mr. Stephen M. Munson, President
September 9, 1980
Page Four

6) The underwriting agreement would provide, among other
things, that TII would bear the expenses customarily
borne by an issuer, including their counsel's fees,
accountant's fees, printing expenses, SEC and NASD
filing and registration fees, transfer agent and
registrar fees, and "Blue Sky" filing and legal fees.
The underwriters would pay their own expenses including
the fees of their counsel and costs of public adver-
tisement of the financing.

7) The underwriting agreement would further provide for
customary representations and warranties by TII and
for TII to indemnify the underwriters and their
controlling persons against certain liabilities,
including liabilities under the Securities Act of 1933.

8) TII will issue RGD and/or certain officers thereof,
as discussed above, warrants to purchase 4% of the
Common Stock to be outstanding at the conclusion of
the offering at 120% of the public offering price.
Said warrants are to expire no sooner than five years
from the effective date of the proposed underwriting.

The proposal outlined above represents our thinking in light of
our present knowledge of TII's business and current securities market
conditions, although we believe that in the absence of adverse
changes in the foregoing, an offering consistent with the above
proposal can in all probability be accomplished.

This letter does not constitute an agreement to underwrite

these securities or perform any other services, or an agreement
to enter into any such agreement, but reflects our present inten-
tion of proceeding to work with you on the proposed financing,
and we look forward to doing so.

Very truly yours, ‘ Technology International, Inc.
accepts the foregoing and
R. G. DICKINSON & CO. authorizes R. G. Dickinson & Co.

to pursue the proposed financing.

William K..Schroff BY:

Vice President, Corporate Finance Stephen M. Munson, President
' Technology International, Inc.
DATE:
WKS :gh
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1.4 PROPOSING ENTITY

1.4A RELATED COMPANY PROJECTS AND PROGRAMS

The proposing company, Technology International, Inc., a
Delaware corporation, was organized in 1976 specifically to carry
on alternative technology renewable energy projects in the United
States. A considerable amount of ﬁime and capital was utilized
in the evaluation of a number of potential renewable energy
resource felated areas.

Ultimately the company elected to concentrate upon the
development of geothermal energy projects since evaluation demon-
strated its cost effective and ecologically acceptable character-
istics to be superior to other renewable energy resource possi-
bilities.

Additional evaluation and available data indicated that the
largest portion of known resources at economically viablé depths

were of sub-electrical generation temperatures. Accordingly, the

company began to review available process and space heat use infor-

mation and to correlate potential use information with known

resource information.

1.4B GEOTHERMAL DIRECT USE RELATED DEVELOPMENTS

The company approcach to development became a program of
acquisition of geothermal properties, offering poténtial for
direct use applications together with a concentrated effort to
educate private and public.decision makers to the large poten-

tial of geothermal direct use projects. A number of attractive
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leaseholds have been acquired which hold great promise for
process heat, space heating and related projects.

Included in the company portfolio of high potential proper-
ties are the Vale leasehold and Geo Park, several high prdba—
bility leaseholds with railroad frontage in Utah, a letter of
intent granting certain rights to a high production sub-electric
temperature well and large acreage in Nevada and a number of
other properties and prospective'properties including Hot Lake
Hotel, the largest Oldlcontinuously geothermally heated structure
in the United States which is now listed on the National Register
of Historic Placesy mTﬁé Hoﬁel is siated for a later complete
restoration project. It is the opinion of management that all,
save one, of these prospects have good potential for geothermal
fuel alcohol production plants.

The.company is presently negotiating for additional geo-
thermal sites where the proposed project could be replicated with
technical adaptation concerning substrate availability and resource
characteristics. The proposed Vale project is envisioned as the
first of a number of such plants at various locations.

One of the near term planned activities, as described else-

where in this proposal, is the cost share production-size explora-

tion hole which will be drilled by the Company under the management

of sub-contractor Meidav Associates. A drilling plan is enclosed
on the following page as Figure 5 .
Company management and its staff and its consultants have

operated a geothermal direct space heating system for the past two
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FIGURE 5

EXPLORATION-HOLE GENERAL DRILLING PLAN, TY LFASE, VALE

The following is a general plan for the drilling of a

1500' production-size well at Vale, Oregon.

9.
10.
11.

12.
13.

Prepare site, mud-pit, water supply, etc.

Drill oéen hole to 60' with 20-22" diameter bit. Case with
16" surface casing and cement to surface.

Weld flange for valve and BOP. 1Install BOP.

Drill open hole 14%" diameter inside the 16" casing to total
depth, if drilling conditions permit.

Carry out geophysical logging of the hole, including thermal,
SP, long-normal or lateral resisﬁivity, gamma ray and acoustic
logs, if possible.

In case of cave—ins,(lost<ﬂitﬁkﬁion zones at a shallow depth,
case with 12" to the surfage. Drill with 10%" diameter bit
to T.D. and case with 7" slotted liner.

If no problems of cave-ins occur, case with a 10" 0.D. to

bottom, using a slotted liner at the production interval.

Install valves, separator, testing equipment.

Lay line to disposal sump.

Stimulate and produce well.

Test well productivity for two weeks, including drawdown and
buildup tests.A

Carry out corrosivity and scaling tests.

Prepare final well evaluation report, including flow rates,

temperatures, chemistry and engineering characteristics.
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years and have developed considerable expertise in the evaluation
and engineering of géothermal direct use projects including geo-
thermal food processing plant, related chemical plant design and
engineering and even geothermal space heating system design with
requisite heat exchange requirements. |

At the present time the company has in excess of Nine-Million
Dollars of assets at market value. It has a signéd letter of
intent from R.G. Dickinson, a large regional investment banking
firm, headquartered in the Midwest, to either underwrite the
company with a “firm" $4,000,000 public stock offering, or to
alternatively raise between $16,000,000 and $21,000,000 in a large
private placement (joint venture) financing which they believe is

e ossible. [°CEORY & THe , |

quite possible. tter from the proposer's new investment

grepisl.

banker The proposer recently changed bankers because of

the much larger size afforded by R.G. Dickinson.

1.4C FUEL ALCOHOL RELATED DEVELOPMENTS

During early 1978, the company began evaluating the potential
for the use of geothermal as the energy input for fuel alcohol
plants. Independent preliminary evaluation work led to a decision
to own and operate a number of joint venture geothermal fuel

alcohol plants.
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During the early development process, the company retained
the consulfing services of Dr. Paul Middaugh, a professor of
microbiology at South Dakota State. In fact, Dr. Middaugh was
in charge of the now famous Washington Mall still which is now
operatéd on the South Dakota State campus. Dr. Middaugh has
become a major spokesman for the fuel alcohol industry nationwide.
The company is on quite'good.tgrms with him and seeks his advice

on research related matters from time to time.

1.4D GASQOHOL PLANT SALES

From the determination to own and operate a number of' company
plants together with private investors the company also decided to
design, market and provide customer support for a line of com-
mercial turnkey fuel alcohol'plants;-

The Company accordinglf has hired in-house staff with cata-
lytic crécking,plant and thermodynamic enginee;ing specialization
experience, chemical engineering plant multi-product design and
production experience and various other related disciplines. A
number of microbiologist and biochemist candidates are being
evaluated for hiring as this proposal is being submitted. The
Company is in final negotiation for certain distillery management
services from a notably experienced group of distillation plant
managers who have formed a management service group. They will
act as "in-house" management support to full time staff persbnnel.

The company has sold several 200;000 gallon per year and a

400,000 gallon per year turnkey plant which is being fabricated

by a proven western United States distillation equipment manufacturer.
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That 400,000 gallon plant ‘in Nevada is planned to use geothermal
energy as the input source and corn as feedstock. A nationwide
equipment dealership is being.established, based upon a combina-
tion of an in ﬁouse technical sales organization and the 250
member existing dealership network of one of the periphefal
equipment suppliers to the company.

The proposer offers a line of six sizes of turnkey fuel
alcohol plants for sale to the public which plants have the
following rated annual capacity: 200,000; 400,000; 600,000; and
1,500,000; 3,000,000; and 4,500,000 gallons of anhydrous alcohol.
Having just completed a six-month market evaluation test, the
proposer sales subsidiary has recently given out more than
$180,000,000 of plant quotations to potential purchasers across
the United States. All plants carr& rerformance quarantees, and
the proposer offers installatiqn and startup training to pur-

chasers. A copy of a standard major component quotation follows.

1l.4E pROPOSER-OWNED PLANT PROJECTS

The proposer is also planning to develop a series of company
owned and operated fuel alcohol plants at various sites in the
United States of which a number of them will be run with geo-
thermal energy. The investment banker to the proposer is convinced
that a significant number of such plants are financeable. 1In
fact, the proposer is 'planning in excess of Forty-five Million
(45,000;000)7gallons of alcohol piant capacity to be brought on
line over the next two and one half years. The Vale Geo Park

project is planned to be the second, third, or fourth proposer
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ETHANOL 1NVEHANATIONAL, INC,.
1009 Grant Btrset
Denver, . CO

(*Seller")

NAME (“Buyer"): : PHONE :

ADDRESS:

FIGURE 6

60-INCH COLUMNS

PRODUCT DESCRIPTION: MODEL 4500 FUEL ALCOHOL: WITH

AND DEHYDRATION SYSTEM (198 (+) PROOF)

MAJOR ITEMS/COST SCHEDULE: COST:

1. Corn Preparation and Starch Conversion

Equipment
$ 523,600
2. Fermentation, Production, Storage, and Slops
Tank, External Cooler, Pump .
) 1,019,150
3. Double Column Distillerv (190 Progof)
) ' 215.800
4. Distjllery Energv Economizer
. 20.200
5. Dehvdration Distillery (198 (3) Progf)
4 ' " 202,400
6. Support Including Gas Boiler, Cooling Tower,
mps, Compressor
372,650
7.
DU PRIy BEFORY INGTALLATION 2,353,800
. ¥
8. ESTIMATED: Foungggggggl structures, Electrical,
Pipin Installation :
ZCalifornia Uazga §§t§ﬁ| Ng Buildipg or Grain 920,000
Storage)
PAYMENT SCHEDULE: 888 PAGE_3
ESTIMATEDR COMPLEIION DATE:
BANGE QF DAIES XQR.IBALNINGS
esragay ;
BUYER'S INITIALS. 2 DATE SELLER

- m-u__l..of..__héu
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owned plant to be brought on line and the first of its plants

to be run on geothermal energy.

1.4F ROCKY MOUNTAIN GASOHOL CENTER

The proposer has recently acquired a site north of Denver,
Colorado, with existing buildingé, laboratory space, water,
electricity, storage bins, 'grain leg", staff housing, waste
lagoon, and feedlot fbr byproduct feed trials. The site is
being named the Rocky Mountain. Gasohol Center. A plot map
of the site follbws, as well as several pictures of the site
which should reéeive planning approval in September, 1980.

The Rocky Mountain Gasohol Center will start with 200,000
gallons of capacity and expansion will movevto 1,500,000 gallons
of capacity. The proven process distillation equipment is in
storage:;pending planning approval, the plant will be in opera-
tion within two or three months.

Mr. Bert Hawkins, é probablebproposer partner in the Vale
Geo Park production plant, has. been actively working on feedstock
procurement in the project area. The enclosed letter, Figure 8
cleariy demonstrates the level of interest in this project by
potential sugar beet feedstock suppliers.

In short, the proposing organization has substantial
history in both the areas of geothermal energy direct use and
fuel alcohol projects. As described in the personnel management
plan and financial sections, the company has supported its major
interest in geothermal and fuel alcohol plants as the major

emphasis of its entire developmental efforts. The company has
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FIGURE 8

ROCKY MOUNTAIN GASOHOL CENTER
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FIGURE 9

THE AMALGAMATED SUGAR COMPANY

P. O. BOX 250 NAMPA, IDAHO 83651

June 2, 1980

To wham it may concern:

There have been preliminary talks between The Amalgamated Sugar
Campany and Mr. Bert Hawkins in regard to the sale of beet tailings -
" for alculivl production.

At this time there is not a definite contract or sales agreement con-
cerning the beet tailings, but we are interested and would be agreeable

to further talks.

The Nyssa, Oregon plant produced 15,450 tons of tailings during the
1979-80 campaign. The Nampa, Idaho plant produced 18,400 tons during
the same periocd.

We are trying to recover all the tailings possible and re-introduce
them into our factories. Nampa has a recovery system now and one is
being installed at Nyssa. Last year Nampa's system was in operation
so the 1979-80 production of tailings should be representative of
future volume. Nyssa will probably produce 65% to 75% of the
1979-80 tonnage in the future. Of course, as the price of sugar
increases we expect farmers to grow more sugarbeets. The greater
the tonnage processed through the factories, the greater the tonnage

of tailings.

. GV Larson
Treasure Valley District Manager

RGL/ms
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a number of existing and'planned research and evaluation efforts
underway, including thése‘of resource evaluation, technical and
economic and marketing nature. In fact, many of the develop-
mental efforts of the Company thus far pre-dated the existence
of the geothermal direct‘use ahd fuel alcohol industries. The
proposer brings to this project a number of directly related
unigue capabilities which lena real strength to the proposed
drilling project. -

As of proposal submission, the Company was owned by eight
persons with a total of close to $900,000 at risk and an asset
base at appra?sgéuValué exceeding $9,000,000. An additionai
$300,000 15 now being raised in a private placement. By the
daFe of project startup, the Company will either be owned 40
per cent by the public or the recipient of a large additional

private placement of bétween $16,000,000 and $21,000,000.

1.5 GOVERNMENT CONTRACTS

The proposer was recently awarded a DOE Direct Use PRDA
#DE-RA03-80RA50121, which was submitted June 5, 1980. As of
submission date of this User Coupled proposal a contract had

not been received by the Company.
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Appendix O

REPRESENTATIONS AND CERTIFICATIONS

(Instructions: Check or complete all appropriate boxes or blanks.]

The proposer makes the following representations and certifications:

L.

CONTINGENT FEE

(a) It ( ) has, (X has not, employed or retained any company or person
(other than a full-time bona fide employee working solely for the
bidder) to solicit or secure this comtract, and (b) it ( ) has, (X) has
not, paid or agreed to pay any company or person (other than a full-time
bona fide employee working solely for the bidder) any fee, commission,
percentage or brokerage fee, contingent upon or resulting from the

award of this contract; and agrees to furnish information relating to
(a) and (b) above as requested bv the Contracting Officer. (For
interpretation of the representation, including the term "bona fide
emplovee," see Code of Federal Regulatioms, Title 41, Subpart 1-1.5.).

TYPE OF ORGANTZATION

It operates as an ( ) individual, ( ) partnership, ( ) joint venture,
(X) corporation, incorporated in State of Delaware .

EQUAL OPPORTUNITY

It ( ) has, (X) has not, participated in a previous contract or sub~
contract subject to the Equal Opportunity Clause herein, the clause
originally contained in Section 301 of Executive Order No. 10925, or

the clause contained in Section 201 of Executive Order No. 11l1l1l4; it

() has, &K) has not, filed all required compliance reports; and
representations indicating submission or required compliance reports,
signed by proposed subcontractors, will be obtained prior to subcontract
awards.

AFFIRMATIVE ACTION COMPLIANCE PROGRAM

The offeror represents that (a) it ( ) has developed and has on file,
( ) has not developed and does not have on file, at each establishment
an affirmacive action program as required by the rules and regulazions
of the Secretary of Labor (41 CFR 60-1 and 60-2), or (b) ( ) has neot
previously had contracts subject to written affirmacive action program
requirements of the rules and regulations of the Secretary of Labor

because {check as applicable):

X offeror does not have 50 or more emplovees

X offeror has not had a Government prime contrac:
or subcontract of $50,000 or more.
(PRDA contract not received yet)
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Representations and Certifications (Cont'd)

5. EQUAL OPPORTUNITY CCMPLIANCE
(Applicable to proposals exceeding $1,000,000]
The offeror represents -

a. That a full compliance review of the offeror's employment practices
( ) has, &) has not, been conducted by an agency of the Federal
Govermment.

b, If a full compliance review has been conducted by an agency of
the Federal Government, the most recent compliance review was
conducted on , , , by ) . v

(Date) (Federal Agency)

¢. The proposed first-tier subcontractors which will be awarded
subcontracts of $1,000,000 or more are None:'

Any offeror and his known first-tier subcontractors which will be
awarded subcontracts of $1,000,000 or more will be subject to full,
preaward equal opportunity compliance reviews before the award of the
contract for the purpose of determining whether the proposer and his
subcontractors are able to comply with the provisions of the Equal
Opportunity article.

6. CERTIFICATION OF NONSEGREGATED FACILITIES

3y the submission of this proposal, the offeror, applicant, or sub-
contractor certifies that it does not maintain or provide for its
employees any segregated facilities at any of its establishments, and

that it does not permit its employees to perform their services at any
location, under its control, where segregated facilities are maintained.
It certifies further that it will not maintain or provide for its
employees any segregated facilities at any of its establishments, and

that it will not permit its employees to perform their services at any
location, under its control, where segregated facilities are maintained.
The offeror, applicant, or subcontractor sgrees that a breach of this
certification is a violation of the Equal Opportunity clause in this
contract. As used in this certification, the term '"segregated facilicies”
means any waiting rooms, work areas, rest rooms and wash -rooms, restaurancs
and other eating areas, time clocks, locker rooms and other storage or
dressing areas, parking lots, drinking fountains, recreation or entertain-
ment areas, transportation, and housing facilities provided for employvees
which are segregated by explicit directive or are in fact segregated om
the basis of race, creed, color, or natiomal origin, because of habit,
local custom, or otherwise. It further agrees that (except where it
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Representations and Certifications (Cont'd)

CERTIFICATION OF NONSEGREGATED FACILITIES (Comt'd):

has obtained identical certifications from proposed subcontractors for
specific time periods) it will obtain identical certifications from
proposed subcontractors prior to the award of subcontracts exceeding
$10,000 which are not exempt from the provisions of the Equal Opportunity
clause; that it will retain such certifications in its files; and that

it will forward the following notice to such proposed subcontractors
(except where the proposed subcontractors have submitzed identical
certifications for specific time periods):

NOTICE TO PROSPECTIVE SUBCONTRACTORS OF REQUIREMENT FOR CERTIFICATION OF
NONSEGREGATED FACILITIES

A Certification of Nousegregated Facilities must be submitted prior

to the award of a subcontract exceeding $10,000 which is not exempt
from the provisions of the Equal Opportunity c¢lause. The certification
may be submitted either for each subcontract or for all subcontracts
during a period (i.e., quarterly, semi-annually, or annually).

PARENT COMPANY AND EMPLOYER IDENTIFICATION NUMBER

Each proposer shall furnish the following informatiecn by filling in
the appropriate blocks: -

a. 1s the proposer cwned or controlled by a parent company as described
below? ( ) Yes (X) No. (For the purpose of this proposal, a parent
company is defined as one which either owns or controls the activities
and basic business policies of the proposer. To own anocher
company means the parent company must own at least a majority (more
than 50 percent) of the voting rights in that company. To control
another company, such ownership is not required; if another company
is able to formulate, determine or veto basic business policy
decisions of the proposer, such other company is cocansidered the
parent company of the proposer. This control may be exercised
through the use of dominant minority voting rights, use of proxy
voting, contractual arrangements, or otherwise.)

b. If the answer to a. above is "Yes'", proposer shall insert in the
space below the name and main office address of the parent company.

Name of Parent Company:
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7.

Reoresentations and Certificatioms (Cont'd)

PARENT CO&PANY AND EMPLOYER IDENTIFICATION NUMBER (Cont 'd)

Main Office Address (No., Street, City, State and Zip Code)

c. Proposer shall insert in the applicable space below, if it has
no parent company, its own Employer'’s Identification Number (E.I.
No.) (Federal Social Security Number used on Emplover's Quarterly
Federal Tax Return, U. S. Treasury Department Form 941), or if it
has a parent company, the E.I. No. of its parent company.

Employer Ideatification Number of Pareat Company::U)94—2389587

DISCLOSURE STATEMENT = COST ACCOUNTING PRACTICES AND CERTIFICATION

Any contract in excess of $100,000 resulting from this solicitation
except: (i) when the price negotiated is based on: (a) established
catalog or market prices of commercial items sold in substantial
quantities to the general public, or (b) prices set bv law or regula-
tions; (ii) contracts awarded to small business concerns (as defined

in 1=70l.1 of the Armed Services procurement regulations or FPR
§1-1.701-1); or (iii) contracts which are otherwise exempt (see & CFR
331.30(b)) shall be subject to the requirements of the Cost Accounting
Standards Board. Any offeror submitting a proposal, which, if accepted,
will result in a contract subject to the tequirements of the Cost
Account ing Standards Board must, as. a condition of contracting, submit
a disclosure statment as required by.regulations of the Board. The
disclosure statement must be submitted as a part of the offeror's
proposal under this solicitation (see (I), below) unless: (i) the
offeror, together with all divisiouns, subsidiaries, and affiliates
under common control, did not receive net awards exceeding the monetary
exemption for disclosure as established by the Cost Accounting Standards
Board (see (Il), below); (ii) the offeror exceeded the monetary
exemption in its cost accounting period immediately preceding the cost
accounting period in wnich this proposal was submicted but, in accord-
ance with the regulations of the Cost Accounting Standards Board, is
not vet required to submit a disclosure statement (see (LII), below);
(iii) the offeror has alreadv submitted a disclosure statement disclos-
ing the practices used in connection with the pricing of this proposal
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Representations and Certifications (Cont'd)

8. DISCLOSURE STATEMENT - COST ACCOUNTING PRACTICES AND CERTIFICATION (Cont'd)

(see (1V), below); or (iv) post-award submission has been authorized
by the Contracting Officer. See 4 CFR 351.70 for submission of copy
of disclosure statement to the Cost Accounting Standards Board.

CAUTION: A practice disclosed in a disclosure statement shall not,
by virtue of such disclosure, be deemed to be a proper,
approved, or agreed to practice for pricing propesals or
accumulating and reporting contract performance cost data.

Check the appropriate box below.
9‘3 I. CERTIFICATE OF CONCURRENT SUBMISSION OF DISCLOSURE STATEMENT(S)

The offaror heraeby certifies that he has submitted, as a part of
"his proposal under this solicitation, copies of the disclosure state-

ment (s) as follows: (i) original and one copy to the cognizant Contract-
ing Officer (Administrative Contracting Officer (ACO), see DOD Directory
of Contract Administration Components (DOD 4105.59H)); and (ii) ome
copy to the cognizant countract auditor.

Date of Name(s) and Address(es) of Cognizant
Disclosure Statement(s) Contracting Officer(s) Where Filed

The offeror further cé&rtifies that practices used in estimating
costs in pricing this proposal are comsisten: with the cost accounting
practices disclosed in the Disclosure Statement(s).

( ) II. CERTIFICATE OF MONETARY EXEMPTION

The offaror hereby certifies that it, together with all divisions,
subsidiaries, and affiliates under common control, did not receive net
awards of negotiated national defense prime .contracts and subcontracts
subject to cost accounting standards totaling more than $10 million in
'ilts cost accounting period immediacely preceding the period in which
this proposal was submitted. The offeror further certifies that if
its status. changes prior to an award resulting from this proposal it
will advise the Contracting Officer immediately.

CAUTION: Offerors who submitted a Disclosure Statement under the
filing requirements previously established by the Cost
Accounting Standards Board may claim this exemption only if
the dollar volume of CAS covered national defense prime
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8.

Representations and Certificatioas (Comnt'd)

DISCLOSURE STATEMENT -~ COST ACCOUNTING PRACTICES AND CERTIFICATION (Cont'd)

contract and subcontract awards in their preceding cost
accounting period did not exceed the $10 million threshold
and the amount of this award will be less than $10 million.
Such offerors will continue to be reponsible for maintaining
the disclosure statement and following the disclosed prac:xces
on CAS covered przme contracts and subcontracts awarded
during the period in which a disclosure statement was
required. ,

( ) III. CERTIFICATE OF INTERIM EXEMPTION

The offeror hereby certifies that: (i) it first exceeded the mounetary
exemption for disclosure as defined in (II) above, in its cost account=-
ing period immediately preceding the cost accounting period in which
this proposal was submitted, and (ii) in accordance with zhe regulations
of the Cost Accounting Standards Board (4 CFR 351.40(f)), it is not

yet required to submit a disclosure statement. The offeror further
certifies that if an award resulting from this proposal has not been
made within 90 days after the end of that period, it will immediately
submit a tvevised certificate to the Contracting Officer, in the fomm
specified under (1), above or (IV), below, as appropriate, to verify
its submission of a completed disclosure statement.

CAUTION: Offerors may not claim this exemption if they are currently
required to disclose because they were awarded a CAS covered
nat ional defense prime contract or subcountract of $10
million or more in the current cost accounting period.
Further, the exemption applies only in connection with
proposals submitted prior to expiration of the 90-day period
following the cost accounting period in which the monetary
exempt ion was exceeded.

( ) IV. CERTIFICATE OF PREVIOUSLY SUBMITTED DISCLOSURE STATEMENT(S)

The offeror hereby certifies that the disclosure statement(s) was
filed as follows:

Date of" Name(s) and Address(es) of Cognizant
Disclosure Statement(s) Contracting Officer(s) Where Filed

The offercr further certifies that practices uysed in estimating
costs in pricing this proposal are consistent with the cost accounting
practices disclosed in the Disclosure Statement(s).

022879




- 10,

Representations and Certifications (Cont'd)

COST ACCOUNTING STANDARDS - EXEMPTIONS FOR CONTRACTS OF $500,000 OR
LESS

If this proposal is expected to result in the award of a contract of
$500,000 or less, the offeror shall indicate whether the exemption to
the cost accounting standards clause under the provisions of &4 CFR
331.30(b)(8) is claimed. Failure to check the box below shall mean
that the resultant contract is subject to the cost accounting standards
clause or that the offeror elects to comply with such clause.

( ) The offeror hereby claims an exemption from the Cost Accounting
Standards clause under the provisions of 4 CFR 331.30(b)(8) and
certifies that it has received notification of final acceptance of all
deliverable items on (i) all prime contracts or subcontracts in excess
of $500,000 which contain the Cost Accounting Standards clause, and
(ii) all prime contracts or subcontracts of $500,000 or less awarded
after January 1, 1973, which contain the Cost Accounting Standards
clause. The offeror further certifies it will immediately notify the
Contracting Officer in writing in the event it is awarded any other
contract or subcontract containing the Cost Accounting Standards
clause subsequent to the date of this certificate but prior to the
date of any award resulting from this proposal.

COST ACCOUNTING STANDARDS ELIGIBILITY FOR MODIFIED CONTRACT COVERAGE

If the offeror is eligible to use the modified provisions of & CFR
Part 332, and elects to-do so, it shall indicate by checking the box
below. Checking the box below shall mean that the resultant contract
is subject to the Disclosure and Comsistency of Cost Accounting
vactices clause in lieu of the Cost Accounting Standards clause.

(X) The offeror hereby claims an exemption from the Cost Accounting
Standards clause under the provisions of 4 CFR 331.30(b)(2), and
certifies that it is eligible for use of the Disclosure and Consistency
of Cost Accounting Practices clause because (i) during its cocst
accounting period immediately preceding the period in which this
proposal was submitted, it received less than $10 million in awards of
CAS covered national defense prime contracts and subcontracts, and

(ii) the sum of such awards equaled less than 10 percent of his total
sales during that cost accounting period. The offeror further certifies
that if its status changes prior to an award resulting from this
proposal, it will advise the Contracting Officer immediately.

CAUTION: Offerors may not claim the above eligibilicy for modified
contract coverage if this proposal is expected to result in
the award of a contract of $10 million or more or if, during
their current cost accounting period, they have been awarded
a single CAS-covered national defense prime contract or
subcontract of 510 million or mora.
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Representations and Certificat ions (Cont'd)

11. ADDITIONAL COST ACCOUNTING STANDARDS APPLICABLE TO EXISTING CONTRACTS

The offeror shall indicate below whether award of the contemplated
concract would in accordance with paragraph (a)(3) of the Cost Account=-
ing Standards clause, require a change in its established cost account=
ing practices affecting existing contracts and subcontracts.

( ) Yes (X)) No

NOTE: 1f the offeror has checked "yes" above, and is awarded the
contemplated contract, it will be required to comply with the
Administration of Cost Accounting Standards clause.

12. CLEAN AIR AND WATER CERTIFICATION

(Applicable if the bid or offer exceeds $100,000, or the Contracting
Officer has determined that orders under an indefinite quantity contract
in any year will exceed $100,000, or a facility to be used has been the
subject of a comviction under the Clean Air Act (42 U.S.C. 1857¢-8(c) (1))
or the Federal Water Pollution Control Act (33 U.S.C. 1319(c¢)) and is
listed by EPA, or is not otherwise exempt.) ’

The bidder or offeror certifies as follows:

(a) Any facility to be utilized in the performance of this proposed
contract has ( ), has not (X, been listed on the Eavirommental
Protection Agency List of Violating Facilities.

(b) It will promptly notify the Contracting Officer, prior to award,
of the receipt of any communication from the Dire#ctor, Office of
Federal Activities, Environmental Protection Agency, indicating
that any facility which it proposes to use for the performanca of
the contract is under counsideration to be listed on the EPA List
of Violating Facilities..

(¢) It will include substantially this certification, including this
paragraph (c), in every nonexempt subcontract.

13. SMALL AND SMALL DISADVANTAGED BUSINESS CERTIFICATION

(a) The bidder or offeror certifies that it is (X) is noc ( ) a
small business concern as defined in accordance with Section 3
of the Small Business Act (15 U.S.C. 632).

(b) The bidder or offeror certifies that it is a small business
[as set forth in (a) above] and is ( ) is not (X owned and
controlled by socially and economically disadvantaged indi-
viduals. Such a firm is defined as one =~
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13.

14.

Representations and Certificatiocns (Comt'd)

SMALL AND SMALL DISADVANTAGED BUSINESS CERTIFICATION (Cont'd)

(i) which is at least 51 per centum owned by omne or more such
individuals or, in the case of any publicly owned business,

at least 51 per centum of the stock is owned by such
individuals;

(ii) whose management and daily business operations are
controlled by one‘or more such individuals; and

(iii) which certifies concerning said ownership and comntrol in
accordance with section {(¢) below.

(¢c) The bidder or offeror certifies that it is ( ) is not (X) a
minority individual(s) in accordance with (¢)(i) below or that
it is ( ) is not (X socially and economically disadvantaged
in accord with section (e)(ii) or (e)(iii). Socially and
economically disadvantaged individuals are defined as:

(i) Uaited States citizems whc are Black Americans, Hispanic
Americans, Native Americans, or other specified minorities;

(ii) any other .individual found to be disadvantaged pursuant to
section 8(a) of the Small Business Act (15 U.S.C. 637);
or

(iii) any other individual defined as socially, and economically
disadvantaged, for purposes relating to other sections of
the Small Business Act.

WOMAN-OWNED BUSINESS
Concern is ( ) is not (X) a woman—owned business.

A woman-owned business is a business which is, at least, 51
percent owned, controlled, and operated by a woman or women. Controlled
is defined as exercising the power to make policy decisions. Operated
is defined as actively involved in the day-to-day management.

For the purposes of this definitiom, businesses which are publicly
owned, joint stock associations, and business trusts are exempted.
Exempted businesses may voluntarily represent that they are, or are
not, woman-owned if this information is available.
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Representations and Certifications (Cont'd)

1S. PERCENT OF FOREIGN CONTENT - !

The offeror/contractor will represent (as an estimate), immediately
after the award of a contract, the percent of the foreign content of
the item or service being procured expressed as a percent of the
contract award price (accuracy within plus or minus 5 percent is
acceptable).

NOTE: No solicitation may be properly considered without these
represantations and certifications, and no award may be made
without this form being executed. :

Signed by ___/ A% ;/?f»/l Ij/iJJ!,WV“V/I-
. Ll

j
Presidegt,

(Ticle)
Technology International, Inc.
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