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ipata contained in the following pages, as designated
thereon, of this proposal shall not be used or disclosed,
except for evaluation purposes, provided that if a con-
tract is awarded to this proposer as a result of or in

" connection with the submission of this proposal, the

Government shall have the right to use or disclose any
data to the extent provided in the contract. This re-
striction does not limit the Government's right to use
or disclose any technical data obtained from another
source without restriction.'
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Introduction:

The following proposal is presented as a cooperative venture between
Southland Royalty Company of Fort Worth, Texas, Millican 0il Company of
Houston, Texas, and the Minerals Research Institute of the Mackay School
of Mines, University of Nevada-Reno. Integration of industrial and academic
expertise provided in the proposed venture, will result in the development
of a case study of a northern Basin and Range geothermal system in support
of a comprehensive geothermal reservoir assessment of the central portion
of Dixie Valley.

The proposal is presented in a multi-phase format, with each phase
encompassing specific tasks. This format inherently includes major decision=-
points both within each phase and between phases to allow for redesign or
modification of each of the following tasks or phases based upon evaluation
of previous results. |In addition, it provides DOE with the option of
selecting the proposal as an entire program leading to resérvoir assessment,
or as a multi-phase program in which each phase can be sequentially selected
and negotiated.

The contractual posture which is proposed herein will have the Southland-
Millican cooperative venture as Prime Contractor, with the University of Nevada
group as a pre-arranged sub-contractor. For purpose of this proposal however,
the University has participated in its structuring to facilitiate its prepar-
ation of an overall case study. All phases of task accomplishment and reporting
will be achieved with the cooperative assistance of University personnel
coordinated through the Prime Contractor's representative and under the direction

of the Project Administrator.
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investigation Site or Area

Map 1, pageZA, illustrates the general location of Dixie Valley,
Nevada. Map 2, page 3A,outlines the areas covered by this proposal.

a. Legal description:

That portion of Dixie Valley Nevada in the following townships and

ranges, comprising approximately 60,000 contiguous acres, and lying
generally along the western side of Dixie Valley as it abuts the
Stillwater Mountain Range.

T22N, R34-37E

T23N, R35-38E

T24N, R35-38E

T25N, R36-38E
A graphic portrayal of this acreage is shown in yellow and red on
lease map 3, page 2B .
b. Status of ownership/accessibility:

Except for a few very small tracts, mineral ownership rests with
the U. S. Government, administered by the Bureau of Land Management.
Geothermal leases are held by at least 12 parties, ranging from
individuals to major energy companies. Parties cooperating in this
proposal have a dominant lease position in the valley. (See Lease
Map, page 2B .) The acreage committed to this cooperative proposal,
although not formally unitized, consists, in part, of undivided
interests, designated ''red' on the referenced ownership map. The
owners of the entire red colored acreage have executed and filed
Designation of Operator Forms 9-1123 naming Millican 0il Company as
operator and agent to be the responsible party and represent the
entire ownership group which also consists of W. M. Hughes, Jerry

H. Clay, and James W. Knowles, all residents of Tyler, Texas. In

-2 -
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this connection, Millican 0il Company and Southland Royalty Company
have agreed to cooperate in the exploration endeavors undertaken to
date within the Dixie Valley aréa and it is this cooperative agree-
ment which allows the inclusion of the complete acreage represented
by the two companies for purposes of this proposal.

Accessibility to the area is possible from two directions:

1) Dirt and gravel roads from the north, with access from Lovelock
and Winnemucca, and 2) From the south via a paved road which extends
into the valley for 15 miles from Frenchman's Station, with an
additional 15 miles currently being paved to the north of Dixie
Settlement. An additional 10 miles of all-weather gravel road extends
to the prospect area, and continues along the west side of the valley
to meet the Lovelock-Winnemucca roads.

c. Geologic description:

Dixie Valley is a complex graben bounded by two main large-
displacement faults on the west and by many sub-parallel, smaller
displacement faults on the east. (See Map, Prospect Outline and
Boundaries of the Gabbro, Page 3A .) Faulting was accompanied by
westward tilting of the major fault block (i.e., horsts and grabens).
A middleBJurassic gabbroic complex or lopolith intrudes the graben.
The thickness of alluvial and lacustrine valley fill reportedly may
exceed 5000 feet in places. Tertiary and Jurassic andesite and
basalt flows, tuffs, carbonates and gabbro are extensively exposed
in the Stillwater Range and Clan Alpine Mountains, and are presumed
to underly the valley fill. However, data acquired by the Southland-
Millican venture over the past year suggests that previous interpre-
tations of the structural relationships within the valley may not be
correct. (See '"Program Data Offered'" and Section 3. A. of this pro-

posal for a brief description of this problem.)

-3-
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The Dixie Valley area is defined by the intersection of the
northeast-trending ''northern Nevada lineament' and a north-trending
belt of intense historic faulting and seismicity (including the
1954 Dixie Valley earthquake, magnitude 6.8) extending from Owens
Valley, California, to Pleasant Valley, Nevada (i.e., northern segment
of the Ventura-Winnemucca Seismic Zone). From an analysis of dis-
placements on the late Cenozoic faults and of Pleistocene lake shore-
lines, Thompson and Burke (1974) concluded that the crustal spreading
in Dixie Valley had an average rate of 0.4 mm/yr over the last 15
m.y., and | mm/yr over the last 12,000 years. |In addition, their
seismic refraction data indicate a 24 km thick crust near Fallon,
Nevada, which is the thinnest value reported for the Basin and Range.
This fits with the concept that Dixie Valley is part of the area of

very active mantle spreading and crustal rifting in northern Nevada --

i.e., an area of high geothermal potential. Surface geothermal features

include Dixie Hot Springs with a previously reported temperature of
72O C, and the ''Senator'' fumaroles which discharge warm air, water

vapor, and some H,S and sulfur. Intense heat and hot water have been

2
reported in workings of the Dixie Comstock Mine at depths of greater
than 75 feet (Vanderburg - 1940).

Thus, Dixie Valley is presently an area of high seismicity, active

extensional faulting, high-temperature geothermal manifestations, and

relatively intense late Tertiary silicic volcanism.
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d. Technical reasons for site selection: E

Work done for the United States Air Force, Stanford University
Cambridge Report (1954) indicated that a gabbroic intrusion (or
lopolith) occupies a central part of Dixie Valley. The southern
limit of the gabbro is near Dixie Hot Springs, and it extends
northward at least to Township 25N, or Sou and Seven Devils Hot
Springs. Between these limits hot spring water does not reach
the surface, but the western valley edge is marked by areas of
hot ground and steam fumaroles extending over a distance of
approximately 20 miles. 1In this zone, as mentioned previously,
mining operations at the Dixie Comstock mine were forced to halt
when high temperatures were encountered. |In addition, a mineral
project hole at another nearby mine site encountered temperatures
substantially higher than would have been expected from geother-
mometer water-analysis from springs outside the gabbro-covered
area (see Chart 1, page 5A). This strongly indicates that
these springs are not true indicators of sub-surface temperatures
to be expected in that part of the valley intruded by the gabbroic
lopolith,

The surface manifestations focused attention on the central
Dixie Valley area, and led to geophysical investigation. During
the course of these investigations, which extended over a four
year period, almost all known geothermal exploration procedures
were investigated. Many of these techniques were found to be
ineffective (at least in this area), while others have been
proven to be very useful in establishing a geothermal model for
Dixie Valley. From this work it appears clearly possible that

a major geothermal province exists in Dixie Valley. There appear
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to be miltiple heat sources, which on the basis of initial evaluation

may be relatively shallow magma chambers. It seems likely that these

heat source areas may coalesce forming an extremely large gﬁgthermal

field. These concepts appear to be supported by thermal gradient studies

now being completed by proposers and offered hereunder.

Specifically, the Dixie Valley area was selected for this proposal

because:

1.

Surface and near surface criteria, (intermediate depth thermal

gradient holes) indicate very high temperatures may exist at depth.
Temperatures exceeding 125° C have been encountered at depths of less
than 400 feet, (See chart 1, page 5A). The present thermal gradient
drilling program indicates significant thermal gradients continue

to depths of 1500 feet.

Geophysical exploration techniques such as aeromagnetics, magnetotellurics,
etc. also indicate high temperatures at moderate depth and point to
possible heat sources. If preliminary models can be substantiated, a

a major geothermal province is indicated which can be of significant
geologic and commercial value due to the potentially vast area involved.
Geophysical techniques used are not those commonly utilized in geo-
thermal exploration and substantiating these techniques may lead to
significant improvement in geothermal exploration.

Tentative geothermal models proposed for Dixie Valley differ markedly
from the popularly held views on basin and range thermal development.

If these models are substantiated, they would substantially change

basin and range exploration objectives and estimates of geothermal

energy resources in the Basin and Range Province.
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REPORT: GEOTHERMAL POTENTIAL OF DIXIE VALLEY, NEVADA: An evaluation

of Dixie Valley was conducted by GeothermEx in December 1976. It is

an overview of published data, drawing on the United States Air Force,
Stanford University Cambridge Report, (1966). Ther interpretations were
made on the basis of geophysical and thermal gradient studies which were
conducted on the most favorable part of the Dixie Valley. Specific
studies completed in 1976 include:

1. Seismicity Report on the Dixie Valley Prospect by Micro Geophysics

Corporation. This work consists of a microearthquake survey of 200
sq. km north of Dixie Hot Springs, and an interpretation of 216 events
recorded in the area.

2. Gravity and Magnetic Survey over the Humboldt Salt Marsh, Dixie

Valley, Nevada by Exploration Data Consultants, Inc. Two hundred

eleven (211) gravity and magnetic stations were acquired, and these
data were used to construct maps and profiles of the basement
configuration and fault system of the valley. Map 4, page /A, shows
the locations of the gravity and magnetic stations.

3. Shallow Thermal Gradient Wells. GeothermEx, Inc. drilled fourteen

thermal gradient wells and prepared temperature gradient logs and
lithologic logs on the wells. These shallow holes are approximately
300 feet in depth. In addition, two pre-existing wells were logged.
Temperatures encountered in this study were as high as 18° F/100 feet.

Locations of these wells are platted on Map 7, pagelJA .

. REPORT: PRELIMINARY EVALUATION OF GEOLOGIC AND ECONOMIC POTENTIAL:

A geological and economic evaluation was conducted by Keplinger and
associates, Inc., Houston, under the direction of Michael D. Campbell
during May through September, 1977. The evaluation consisted of three
phases:

(1) Geothermetric Survey

-
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(2) Preliminary Structural Analysis Zestrictions op tﬁﬂrpqge L

(3). Preliminary Economic Analysis

A ground water geochemical survey was conducted of selected springs
in the immediate area, (See Map 6, page 8A). The springs were sampled on an in-
dividual basis over a seven day period and intermittently since that period to the
present. Seventeen chemical and physical parameters were analyzed or recorded.
Duplicate samples were taken perodically for tests on precision and analytical
error. Approximately 60 samples have been taken to date. Standard geothermetric
calculations were made using the silica and calcium-sodium potassium methods. The
silica method indicates a minimum of 175° C reservoir temperature with considerable
mixing of meteoric water. Mineralogical disequilibrium is also apparent. Because
of mixing this minimum temperature is not believed to be a limiting factor in
the development of the area, especially in that part of the valley below the
gabbroic complex.

The second phase of the evaluation consisted of a structural analysis of
the Stillwater and Clan Alpine Ranges and the Dixie Valley. Three geothermally-
significant structural features (geothermal fairways) have been tentatively
inferred within Dixie Valley. Type 1: Western normal range-front fault
zones and fairways; Type 1l: East-West graben-like structures and fairways; and

Type il normad {autt zones o fair ways parallel 10 but basinword of Type | Structures.
Two types of reservoirs were postulated (an upper hot-water reservoir and a lower

steam reservoir).

The third phase consisted of an economic evaluation of minimum reservoir
temperature, minimum well-flow rate and a preliminary analysis of possible
producer cost of explore and develop a geothermal reservoir under a range

of subsurface and economic conditions.
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tI1. MULTI-LEVEL AEROMAGNETIC SURVEY: \‘Didclc’uuze ju[T’/fcf fo
This relatively new geophysical technique has had ‘toeg{’{/icﬁi?ﬁt%% fé&/ﬁo@m%é "
to geothermal exploration, and this is perhaps its first thorough testing.
Although the method produces non-unique solutions, this method of explor-
ation can be used to locate magnetic discontinuities (faults and lithologic
contacts) and their dip, determine depth to basement and to intrusions,
and determine depth to Curie point. Data is acquired at the rate of 18
stations per mile using an optically-pumped helium magnetometer. A
precise Doppler navigation system allows a series (4 to 5) of flights
to follow exactly the same flight path, recording magnetic data at a
progression of elevations. In the case of this Dixie Valley survey, elevations
of 5,000, 5,500, 6,000, 6,500 and 7,500 feet were flown. Average surface
elevations ranged from 3,500 feet to 4,500 feet MSL. Reduction of this
multi-level data allows a precision of interpretation not possible by
other maanetic techniques. An evaluation of this tool may make poss-
ible a distinct step forward in geothermal exploration. The Dixie Valley
survey covers approximately 150 square miles and consists of 5 flight
lines flown diagonally across the valley, and 2 flight lines parallel to
the sides of the valley. The area covered and flight line paths are shown
on Map 5, page 9A. In addition, single-level lines are used to tie
in the profiles. The work was done by Senturion Sciences, Inc., Tulsa,
Oklahoma in late 1977 and early 1978, under contract to proposers. This
survey indicates an area of high thermal gradients in the area.

Data acquired in this survey indicate excellent quality, and the initial
interpretation by Senturion Sciences, Inc. appears to be geophysically
sound. However, this interpretation is in direct conflict with the commonly
accepted concepts of basin and range structure, which was reconfirmed by
the preliminary study conducted by proposers. (See 'II' of Program Data
Offered.) This interpretation is significantly different, is critical

to the construction of a geothermal model of Dixie Valley,



"
L}
1
|

MAP §
Page 9A

|
|
.
T e

el
YA

.

R s SN : |9 , iy 2
Lo AN 1 g T S
[ TSN r. w. R . SB RN P
— —
(@nn] —_
>
=
i |
|
o |
= |




“;f.Z)iac/ZMuze aué'/'ecf to
gestictions on title fage L. !

and is important to the geological understanding of the Basin and Range
Province. Therefore, Proposer considers that a complete independent
re-interpretation of the multi-level aeromagnetic data are necessary, and
such is proposed herein. (See Section 3. A. for further comment).
MAGNETOTELLURIC SURVEY:

As a follow-up to the above multi-level aeromagnetic survey, a
scalar and tensor magnetotelluric survey was conducted by Senturion
Sciences, Inc., Tulsa, during November, 1977 through the present date
on behalf of the Southland-Millican cooperative venture.

Twenty-eight scalar stations and 3 tensor stations were located in
the central Dixie Valley area on centers of less than 1-mile along the
western margin of the Valley, (T23N, R23E; T24N, R36E). The scalar
stations (SMT) recorded one component of the telluric field. However,
one magnetic and orthogonal telluric field was recorded at the scalar
base station.(Map6) The tensor stations (TMT) recorded three components
of the magnetic field and two components of the telluric field.

Scalar stations were deployed to record at an azimuth of 22 degrees
east of north or the E-parallel of telluirc field. Local geologic
structure suggested a NNE strike direction. However, after reduction
of scalar base station data, it became apparent that the base station
was at some angle other than 22 degrees azimuth to the E-parallel
orientation on the conductive side of a major lateral discontinuity.

In order to make the necessary adjustments, Senturion's TMT system with

a three-component, superconducting quantum interference device (SQUID)
was deployed to determine true E-parallel and calculate the tensor
impedence along the major axis of anisotropy. Normalized power spectra
at the field station were then multiplied by this sounding curve to yield

the apparent resistivity versus period relationships for each station.

_]0..



The apparent resistivity contour at five ohmeters was chosen to
correlate with the 1-Hertz apparent resistivity of this survey with the
audio-magnetotelluric data acquired by Senterfit, et al (1976).

Excellent agreement exists between the two surveys as indicated by an
overlapping conductive anomaly ( 50 ohmeters) in T24N, R36E.

The survey has located three heat sources at a depth of six to eight
km with anomalously low resistivity (1 to 5 ohmeters), along the
western margin of Dixie Valley. This confirms related anomalies
indicated by the aeromagnetic survey. In addition three conductive
anomalies have been identified in the same area on the basis of apparent
resistivities of equal to or less than 20 ohmeters at the 30-second period.
(Plots are also available of the one, ten and 100 second periods.)
Additional tensor stations are planned.

V. INTERMEDIATE DEPTH THERMAL GRADIENT DRILLING:

Drilling is presently in progress on an intermediate depth thermal
gradient drilling program by Soufhland Royalty Company. The program,
when completed, will consist of five wells approximately 1,500 feet
in depth and two wells scheduled to 500 feet total depth. The locations
of these wells are plotted on Map 7, page 11A. The shallow wells will be
drilled on or near the basin edge-bounding faults, primarily to check
conductance of the basement rocks and fault dips. The deep holes are
located further into the basin to evaluate thermal gradients in the alluvium
and underlying units. These wells will be temperature logged at regular
time intervals until temperature stabilization is apparent. This project
is expected to be completed by the time of contracting under this proposal.
To date, two 1500 foot wells are complete and in process of being logged,

and a third is underway. ?gbbcﬁuunejuéwcffo
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Vi.

INSTRUMENTATION FOR MEASURING THERMAL GRADIENTS:

At present, inexpensive and accurate methods are not readily available

to measure thermal gradients at temperatures above 10° c. Presently
available commercial thermistors do not have a sufficient range to
measure from ambient temperatures to those found in highly prospective
geothermal areas. Enviro-Labs, Inc. has developed a practical system
utilizing a platinum thermistor which is able to measure temperatures
from below zero to near 200° C. Cooperative engineering and test work
is being conducted in Dixie Valley by Enviro-Labs and the Southland-
Millican venture to make this system practical for one-man well logging
operations. Continuous logging through one inch pipe will be possible.
Results of the engineering development work and test result of the system
will be of value to the industry, especially in logging high temperature
thermal gradient wells. Thermistor designs are proprietary, but
engineering designs for geothermal well logging use, logging equipment
designs, and test applications will be available for release. (see

Appendix A , Page ]Q] for technical analysis and resume.)

-]2_



3. PROGRAM DESCRIPTION
a. Subsurface

The primary objective of the proposed program is to assess the potential
of the geothermal reservoir of Dixie Valley by drilling three selected
geothermal test wells to depths of 8,500 feet. To insure however, that such
an assessment will include the necessary geological foundation, this drilling
will be included in a comprehensive program required to appropriately evaluate
the Valley's geothermal potential. Because of the high costs involved
in drilling relatively deep geothermal wells, well-site selections should
only be made on the basis of the best available, although economically
cognizant, geological information. To meet this requirement, the academic
industrial program in this proposal is felt to be extremely valuable.

In order to optimize the potential impact of all pertinent geological
information on well site selection, and subsequently the prudent
development of a commercially viable geothermal reservoir, if shown to be
present, a multi-disciplinary geological analysis is to be conducted in
concert with the three-well drilling program. (See Surface Investigations,
Section B. 3. b., page 32 .)

Considering that the transmittal of the data obtained to date by
Proposer is Phase | of the proposed program, a brief pre-drilling evaluation
(early Phase Il period) by the staff of the Univeraity of Nevada at Reno, in
cooperation with the staff and consultants of the Southland-Millican coopera-
tive venture will be undertaken to optimize the selection of the first and
subsequent well sites and to originate pertinent detailed evaluations of the
geological factors that impact the potential geothermal reservoir of Dixie
Valley. Phase |l evaluations will then proceed as Phase IIl initial drilling
is begun. The data derived from each well drilled as tested will be in-
corporated in the well selection process for each subsequent well drilled

as well as in the final assessment of the Dixie Valley geothermal reservoir

_]3_



In order to expedite drilling, eleven applications to drill were filed with
the United States Geological Survey in early May (Map 7, page 11A, approximate
locations). It is expected that drilling can commence at one of these locations
as early as January, 1979. The United States Geological Survey has advised that

if all regulatory requirements are in order, permits could be issued by September,

1978. As indicated previously the plan is for the University of Nevada to review and

reinterpret existing data before final selection of the first well-site so that
all existing information may be integrated into the overall case study. The
schedule for development of the hydrologic, seismologic, geologic and geophysical
investigations should allow much of the data developed to be further integrated
with the data obtained from the first well before sites are selected for the
second and subsequent wells. Data from the second well will then be integrated
with the final results of the proposed hydrologic, seismologic, geologic and geo-
physical investigations before sites are selected for the third well.
In determining well site selection, it will be considered that the pre-
vious geological evaluations conducted by the Southland-Millican cooperative
venture have suggested that two types of reservoirs may exist in Dixie Valley:
1) a hot water, or vapor dominated (more than 200° C) fracture controlled
reservoir along the western margin of Dixie Valley below the base of the
gabbroic complex, and 2) a hot water dominated (more than 200° C) porous media-
fault controllied reservoir at depth in the central region of Dixie Valley, at
or below the base of the thick alluviumlucustrine sequence.

On the premise that the area along the western margin of the Valley
appears at this time to offer the most attractive economic and geologic
conditions necessary for industrial geothermal development, the proposed
Dixie Valley assessment program intends to focus initially on the western
areas of the Valley. Subsequently, and depending upon the geological in-
formation generated from the proposed evaluations and associated drilling program,
the central basin area would then be drilled and tgfted, but such an expanded
Disclosuze 4u[7,/'(_’cf o,

rogram is beyond the scope of this proposal. L
prog y P prop Lestrictions on title page . "’
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DETAILED DRILLING AND COMPLETION PROCEDURE

The permits which have been filed and the drilling plan and diagrams (page 23)

call for 8,500 foot wells. The depth necessary will vary depending
on the proximity to the valley sides as there is likely to be step
faulting of the basement rock. A detailed drilling and completion

procedure follows; including reference to logging in sequence:

1. Move in and rig up rotary tools. Drill 24" hole to 50' using a
fresh water gel mud. Run 20" 94# H-40 casing to 50' and cement with
96 sacks. If cement fails to circulate or falls down the annulus
after cementing, wait on cement 8 hours, run 1" pipe into the annulus
to top of cement and recement through the 1" pipe, bringing the top of

cement to ground level. Wait on cement 12 hours.

In as much as the Southland - Millican Cooperative Venture has drilled
a number of geothermal test wells in this immediate area to depths
below 1300' without encountering, steam, oil or gas flows, it will be
requested that the requirement of a blowout preventer on this string
of casing be waived and surface casing set before installing a blowout

preventer.

2. Drill 18 5/8" hole to 1300' using a fresh water gel mud. Run
electric logs from 50' to 1300'. Run 16" 75# K-55 casing to 1300'
and cement with 1225 sacks. 1If cement fails to circulate or falls
down the annulus after cementing, wait on cement 8 hours, run 1" pipe
into the annulus to top of cement and recement through the 1" pipe,

bringing the top of cement to ground level. Wait on cement 12 hours.

Install a 16" 2000 psi working pressure casing head with 2 - 2" side
outlets on the 16" casing at ground level. Install a 2" 2000 psi
working pressure valve on one casing head outlet, then connect the
valve to the mud pump and use this opening as a kill line if needed.
Install 2 - 2" 2000 psi working pressure valves in series on the other
casing head outlet, then connect these valves to the mud pits for.use
as a blowdown line if needed. 1Install a 16" 2000 psi working pressure

drilling spool with 2 - 2" side outlets on the 16" casing head.
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Install a 2" 2000 psi working pressure valve on one drilling spool outlet,
then connect the valve to the mud pump and use this opening as a fillup
line. Install a 2" 2000 psi working pressure valve to the other drilling
spool outlet, this valve will be retained for reserve use. Install a
manual and remotely controlled hydraulically operated double ram blowout
preventer rated at 2000 psi working pressure on the 16" drilling spool.
Install an expansion-~type blowout preventer rated at 2000 psi working
pressure on the 16" double ram blowout preventer. All of this well head
equipment will have a bore larger than 14" in order to allow passage

of 13 3/4" drilling tools. After nippling up this equipment, test the
blowout preventers, valves and casing to 2000 psi. The blowout preventers
will be pressure tested not less than once each week, alternating the
control stations. The blowout preventers will be tested for operating
ability not less than once each day. Prior to drilling out cement, the
drill string will be equipped with a kelly cock installed between the
kelly and the swivel. A full opening drill string safety valve will

be kept on the rig floor and ready for use at all times.

3. Drill 10 5/8" hole to 3000' or through volcanic beds using a

9.5 pound per gallon fresh water based gel-chemical mud. If no lost
circulation zones have been encountered, continue drilling 10 5/8"
hole to 5000'. If severe lost circulation occurs while drilling the
1300' - 3000' interval, ream the hole to 13 3/4", run electric logs,
run 11-3/4" 54# K-55 casing to 3000' and cement with 1700 sacks. If
cement fails to circulate or falls down the annulus after cementing
wait on cement 8 hours, run 1" pipe into the annulus to top of cement
and recement through the 1" pipe, bringing the top of cement to ground

level. Wait on cement 12 hours.

Install 11 3/4" x 16" casing slips and packing in the 16" casing head.
Install a 16" x 16" 2000 psi working pressure casing spool with 2"
side outlets on the 16" casing head. Install a 2" 2000 psi working
pressure valve on one casing spool outlet, then connect the valve to

the mud pump and use this opening as a kill line if needed.
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Install 2 - 2" 2000 psi working pressure valves in series in the other
casing spool outlet, then conrnect these valves to the mud pits for

use on a blowdown line if needed. Install a 16" 2000 psi working
pressure drilling spool with 2 - 2" side outlets on the 16" casing spool.
Install a 2" 2000 psi working pressure valve on one drilling spool
outlet, then connect the valve to the mud pump and use this opening

as a fillup line. Install a 2" 2000 psi working pressure valve on

the other drilling spool cutlet; this valve will be retained for
reserve use. Install a2 manual and remotely controlled hydraullically -
operated double ram blowout preventer rated at 2000 psi working pre-~
ssure on the 16" drilling spool. Install an expansion - type blowout
preventer rated at 2000 psi working pressure on the 16" double ram
blowout preventer. All of this equipment will have a bore larger than
10 3/4" in order to allow passage of 10 5/8" drilling tools,

After nippling up this equipment, test the blowout preventers, valves
and casing to 2000 psi. The blowout preventer will be pressure tested
not less than once each week, alternating the control stations. The
blowout preventer will be tested for operating ability not less than
once each day. Prior to drilling out cement, the drill string will

be equipped with a kelly cock installed between the kelly and the
swivel. A full opening drill string safety valve will be kept on

the rig floor and ready for use at all time.

4, Drill 1¢ 5/8" hole to 8000' using a 9.5 pound per gallon fresh water
based gel-chemical mud. Run electric logs. Bun 8 53/8" 36# Buttress
casing to 8000' and cement with 2100 sacks of a high temperature

admix cement. This casing string will be composed of 6000' of

36# K-55 casing (top portion) and 2000 ' of 36# N-80 casing (bottom portiom).

Cementing will be accomplished by running drill pipe inside the casing
to a stab-in float collar positioned one joint above the casing guide
shoe and pumping cement through the drill pipe and up the annulus

outside the 8 5/8" casing to the surface.
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A wiper plug will then be pumped through the drill pipe. In the

event circulation is lost while cementing and cement does not reach
ground level, a wiper plug will be pumped through the drill pipe,

the drill pipe pulled, a temperature survey will be run to locate

the cement top (if possible), the casing. will be perforated at the
cement top, a cement retainer will be placed above the perforations and
the casing will be again cemented. If necessary, this process will be
repeated until a continuous column of cement exists from ground level
to the casing shoe. After waiting on cement 12 hours, all retainers
placed in the casing will be drilled out and the perforations tested to

2000 psi to assure the perforations are well cemented.

Install an 8 5/8" x 16" expansion unit and a 16" x 10" 2000 psi

working pressure expansion spool with 2" side outlets on the 16" casing
spool. Install a 2" 2000 psi working pressure valve on one expansion
spool outlet, then connect this valve to the mud pump and use this
opening as a kill line if needed. Install two 2000 psi working pressure
valves in series in the other expansion spool outlet, then connect these

valves to the mud pits for use as a blowdown line if needed.

Install a 10" 2000 psi working pressure master valve on the expan-

sion spool. Install a 10" x 10" 2000 psi working pressure drilling
spool on the master valve. Install a 2" 2000 psi working pressure

pump and use this opening as a fillup line. Install a 2" 2000 psi work-
ing pressure valve in the other drilling spool outlet; this valve will

be retained for reserve use.

Install a manual and remotely controlled, hydraulically-operated
double ram blowout preventer rated at 2000 psi working pressure on the
10" spool. 1Imstall an expansion-type blowout preventer rated at 2000
psi working pressure on the double ram blowout preventer. Install a
2000 psi working pressure rotating head on the expansion-type blowout
preventer. All of this equipment will have a bore larger than 7 3/4"

in order to allow passage of 7 5/8" drilling tools.
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After nippling up this equipment, test the blowout preventers,

valves and casing to 2000 psi. The blowout preventers will be pressure
tested no less than once each week, alternating the control stationms.
The blowout preventers will be tested for operating ability not less
than once each day. Prior to drilling and cement, the drill string will
be equipped with a kelly cock installed between the kelly and the
swivel. A full opening drill string safety valve will be kept on the

rig floor and ready for use at all times.

5. Drill 7 5/8" hole to 8500' using a 9.5 pound per gallon fresh
water based chemical mud. Run electric logs. Run a drill stem test
if feasible, setting packers in 8 5/8" casing. Displace mud in

hole with fresh water. Lay down drill pipe. Shut in well at 10"
master valve., Remove rotating head, expansion type blowout preventer,
double ram blowout preventer, drilling spool and all mud lines.
Install a second 10" 2000 psi working pressure valve to be used as

a production valve. Move off the rotary drilling rig. Allow well

to flow fresh water to pits. Begin production testing for pressure,

volume, temperature, water quality, and other hydrogeological characteristics.

6. In the event severe lost circulation occurs while drilling the
hole section 3000' to 8000' and it is necessary to case off these

lost circulation zones, an 8 5/8" 36# N-80 Buttress casing will

be run and cemented, using the techniques described in step 4 above.
The hole section 8000' - 8500' will then be drilled with a 6" bit

and the completion technique described in step 5 above will be applied.
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In addition to drilling and completion procedure:

10.

11.

Condition hole and mud before pulling drill pipe to change

bits, log or run casing.

Keep hole full while pulling drill pipe.

Check mud qualities daily, keep mud testing equipment on location

at all times.

Equip pits with a high-low level indicator but both visual

and audio warning devices.

Equip mud system with a degasser and desilter.

Equip mud system with temperature monitors to read and record
mud temperatures going into and coming out of hole at intervals

of 30' or less.

A hydrogen sulfide indicator and alarm will be installed on
the rig floor while drilling from 1300' to T.D.

A member of the rig crew or the tool pusher will monitor activity
on the rig floor at all times while drilling and completing this
well.

Weight material of quantity needed to raise the weight of the mud
system 2 pounds per gallon will be maintained at the well site
while drilling the interval 1300' - 8500'.

Deviation surveys will be made at intervals of 500 feet or less.

In addition to blowout preventer specifications listed in the

drilling procedure, the following procedures will be observed:
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Packing elements and ramr rubbers will be of high temperature
resistant materials.

The hydraulic actuators for opening and closing the ram type
and expansion type blowout preventers will be located at the
drillers station and at a point on ground level 50' or more
form the well bore.

The blowdown line connecting the well head and the mud

pits will be equipped with steel or ceramic chokes and valves.
The line will be anchored at all bends and at the end,

A blowout prevention drill will be conducted weekly for each
drilling c¢rew. During this drill, the expansion~type blowout
preventer and pipe rams will be operated, using both control
station actuators. Al crew personnel will participate in
these drills, The result of these drills will be entered

in the drillers log book. Flange bolts will be inspected

for tightness as a part of this drill.

Blind rams in blowout preventers will be checked for operation
or each trip.

The expansion-type blowout preventer and pipe ram elements

of ram type blowout preventers will be checked daily for

operation.
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Casing Design Safety Factors:

20" 9b#, set at 50', using 9.5# maximum mud weight

Collapse REQ = 25
Tension REQ = L700
Burst REQ = 25

Collapse REQ = 642
Tension REQ = 97,500
Burst REQ = 642

11 3/49 5h#, set at 3000',
Collapse REQ = 1482
Tension REQ = 162,000
Burst REQ = 1482

Collapse REQ = 3952
Tension REQ = 72,000
Burst REQ = 3952

Collapse REQ = 2964
Tension REQ = 288,000
Burst REQ = 29565

Coliapse REQ = 3852
Tension REQ = 184,000

Rating = 520 SF = 20.8
Rating = 487,000 SF = 103.6
Rating = 1400 SF = 56.0

16" 75%, set at 1300', using 9.5% maximum mud weight
Rating = 1020 SF = 1.6
Rating = 662,000 SF = 6.8
Rating = 2400 SF = 3.7
using 9.55 maximum mud weight
Rating = 2280 SF = 1.5
Rating = 593,000 SF = 3.7
Rating = 3300 SF = 2.2

8 5/8" 365 N-80 Buttress 6000' to 8000', using 9.5# maximum mud welight
Rating = 4270 SF 1.08
Rating = 1,034,000 SF 14.36
Rating = 5900 SF 1.49

8 5/8" 36F K-55 Buttress 0' - 6000', using 9.5 # maximum mud weight
Rating = 3420 SF = 1.15
Rating = 981,000 SF = 3.40
Rating = 4100 SF = 1.38

7" 23#% N-80 Buttress 0' - B00G', using 9.5# maximum mud weight
Rating = k070 SF = 1.03
Rating = 666,000 SF = 3.62
Rating = 5800 5F = 1.h6

Burst REQ = 3952
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SCHEMATIC OF WELL HEAD AND BLOWOUT PREVENTERS
DRILLING PROCEDURE STEP 2

Esoo# WP EXPANSION
PE BLOWOUT PREVENTER

2000# WP DOUBLE
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e |
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SCHEMATIL OF WELL HEAD AND BLOWDUT PREVENTERS
DRILLING PROCEDURE STEP 3(If Necessary)

20004WP EXPANS ON
TYPE BLOWOUT PREVENTER
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RAM BLOWOUT PREVENTER
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"

i
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SCHEMATIC OF WELL KEAD AND
BLOWOUT PREVENTERS
DRELLING PROCEDURE STEF 4
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BLOWOUT PREVENTION PROGRAM

As detailed in the "Drilling and Completion Procedure" the blowout
prevention program consists of three phases: blowout prevention
containment devices (blowout preventers, rotating head and master
gate), blowout warning devices (pit level alarm, degasser, tem-

perature monitor), and blowout control drills for crew members.

The containment devices will be equipped with high temperature
resistant packing elements and ram rubbers. All of the containment
devices used will be rated and tested to 2000 psi. All of the
containment devices will be installed and used above ground level

so that any leaks will be visible and accessible for repair. As
outlined in "Drilling Procedure", blowout preventers will be
pressure tested when installed; then pressure tested not less than
once each week; and again pressure tested if any of the equipment

is removed or if any seals are broken for any reason. The equipment

will be tested for operating ability not less than once each day.

The warning device in use on this well will consist of a pit level
alarm rigged to actuate both an audio and visual warning in event the
level of fluids in the mud pits increases or decreases. The warning
device will be located on the rig fleoor near the drillers stationm.

In addition to mud level monitoring, mud temperatures will be
monitered and recorded, which will alsoc serve as a warning device as

temperatures increase.

Blowout control drills for crew members will be conducted not less
than once each week and will consist of two phases: acquainting

avery crew member with blowout prevention equipment and controls; and
schooling drillers and tool pushers with kick control techniques and
calculations. Kick control procedures and worksheets for calculatioms
will be maintained on the rig floor at all times after drilling surface

hole.
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A blowout contingency plan in detail will also be placed in a
conspicuous place near the rig floor and will concern actions

to be taken after kick control procedures are begun. This plan will
consist of three main thrusts; containment of well fluids, in-

sulation of the public from danger and cleanup measures.

The reserve pit built on the well site will at all times be capable
of handling several thousand barrels of well £fluids in addition to
drilling fluids discarded as normal operating procedure. If this
pit should prove to be indadequate for fluid containment, additional
earthen pits will be made to hold well fluids.

The access road to the well site will be equipped with signs

warning the general public of possible danger and advising unauthorized
personnel to stay away form the well site at all times. In the

event a well kick occurs of high temperatures are encountered, the
access road will be blockaded to further restrict visitors. If

any fluids are being produced by the well, either water, steam or

gas, the road will be blockaded and manned to prevent entry by the
general public. In the event gas, oll or corrosive waters are produced
by the well and are being airborne away from the well site and access
road to other public roadways, these roadways will be blockaded and

manned to warn the general public of danger.

In the even oll or corrosive water should be produced by this well,
these fluids will be confined to the drill site and either transported
to a disposal site or buried at the well site when the well site is

Testored.
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Plugging and Abandonment Procedure

In the event this well does not produce high temperature water or

steam, the following procedure will be followed:

1. Run drill pipe with 7 5/8" bit and clean out to 8500'

2. Run drill pipe with retainer, set retainer ac 7900", £111
hole section 7900' to 8500' with 190 sacks cement, pull out of re-
tainer, spot 32 sacks cement in casing, filling casing from 7900’
to 7800', Wait on cement 8 hours, test plug by setting drill pipe
weight of 15,000 pounds on top of plug.

3. Fill hole from 7800' to ground level with 9.5 pounds drilling
mud.

4. Set 14 sack cement plug at 6' to 50'

5. Cut off 20 16", and 8 5/8'" casing 6' below ground level,
weld on a steel plate 20" in diameter and fill cellar,

6. Restore the well site to the satisfactions of the Bureau

of Land Management personnel.
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B. 3. a. 1. iv. CONTINGENCY INJECT!ION WELLS

In the event proposer is successful in negotiating a contract
for the drilling of three geothermal test wells, proposer will of
necessity need to drill one or more injection wells in conjunction
with provisions outlined In Section B, 3, b. 2. Proposer desires,
during preliminary well testing, to dispose the produced geothermal
fluids into earthen pits until such time as data assimilated under
Section B. 3. b. 2 will ascertain the proper location and method to
reinject the produced fluids. Any surface disposal will be done in a
manner whereby minimal effects to the environment will be made.

Subject to the requirements as dictated by the above data,
proposer would expect to renegotiate at that time for assistance In
drilling any wells required to complete the testing and case study

data under this proposal.
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II. Sampling and Logging

Samples will be collected at least every 10 feet while drilling
is in progress. Density and gamma-ray-neutron logs will bhe runm.
Acoustic, velocity, and resitivity logs may be done if the state-
of-the-art indicates they are appropriate at that time. Standard
drill stem testing, flow testing, and fluid chemistry will be done
by University of Nevada personnel in conjunction with industry re-

presentatives as will lithelogic legging.

A more detailed analysis of this work is presented in Sections B.3.

b and c.
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Surface ~ Subsurface Investigations

The following described work to be performed under this section
shall be done primarily by personnel of the University of Nevada-Reno
in conjunction with and coordinated through industry representatives
and consultants of the Southland-Millican venture.

Since an entire case study is proposed herein including drilling
of test wells, the data to be acquired in this section extends to
both surface and subsurface programs.

A multi-discipline approach will be utilized for the surface
investigations related to the Dixie Valley geothermal reservoir
assessment. The first stage of collection and evaluation of all
available existing data will allow for the development of a dynamic
model of the Dixie Valley system and will provide a frame-work for
obtaining and integrating new data.

The second stage surface investigations will include: 1) re-
evaluation of available aeromagnetic and magnetotelluric data,

2) Hydrology and hydrogeochemistry, 3) structural and tectonic
analysis, 4) petrologic studies, 5) microseismicity studies, and

6) shallow-depth temperature surveys (less than five feet). Task
descriptions for each of these evaluations are presented below,

with time schedules presented in Section B. 4., and cost schedules
presented in Section C. The purposes of the second stage of the
surface investigations are to 1) refine the model of the Dixie Valley
system in order to prove the optimum sites for the subsurface
investigations (i.e., drilling) and 2) to evaluate the effectiveness

of each surface investigative technique.
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b. 1.

Aeromagnetic and Magnetotelluric Data

In the previous Section of''Program Data Offered''the need for a

re-interpretation of the multi-level aeromagnetic data was outlined.

Because of the critical nature of the interpretation it is proposed

that the following program be conducted.

a)

b)

Re-interpretation of the aeromagnetic data by an independent

source. It is proposed that this be done via the cooperative
efforts of the staff of the University of Nevada and Mr. Noel
Rasmussen, Consulting Geophysicist, Tulsa, Oklahoma. Mr.

Rasmussen is highly qualified in this field, having spent many
years with AMOCO Research as a geophysicist.{See Resume in Appendix)
Re~evaluation of the magnetotelluric data and alternative
aeromagnetic interpretations, surface and subsurface geology

to produce a tectonic model of Dixie Valley. This work would

be done by a group composed of geologists and geophysicists

from the Mackay Minerals Research Institute-UNR and the

technical consultants to Southland Royalty Company and Millican

0il Company (Richard L. Jodry and Michael D. Campbell, respectively),
with consultation with Senturion Sciences, Inc., Mr. Rasmussen,

and selected staff members of the United States Geological Survey.
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HYDROLOGIC AND HYDROGEOCHEMICAL STUDIES

B. 3. b. 2.

This portion of the study will evaluate the hydrologic and hydrogeochemical

parameters of Dixie Valley as they relate to the geothermal reservoir
in the Valley. The first portion of the hydrologic study will focus on the
western half of the Valley with the ultimate goal of supporting well-site se-
lection and testing one or more geothermal wells. However, because of the nature of
hydrogeologic systems, it will be necessary to study the entire hydrologic
regime of Dixie Valley, although work will be designed to maximize information
regarding the study area. The study may be expanded at a later date to include
the eastern half of the Valley. Since the hydrology is intimately related to
other aspects of the subsurface and surface environments, a substantial amount
of interaction will occur with other concurrent investigations (seismology,
geophysics and geology). Such close interaction will optimize the results of
the study with concomitant drilling to ensure the development of a rational
conceptual model of the geothermal resource.

(A good overview of the hydrology of Dixie Valley was provided by Cohen
and Everett (1963)). One of the interesting features of Dixie Valley is its
role as a major ground-water sink. It receives ground-water inflow from the
six surrounding valleys (Fairview, Jersey, Pleasant, Eastgate, Cowkick and
Stingaree Valleys). The seven valleys form a closed hydrologic unit, and
it thus will be necessary to include a review of existing data on these
valleys in hydrologic study of Dixie Valley.
Relevance:

The hydrologic and hydrogeochemical portion of this study will be directed
toward understanding the hydrology of the study area as it relates to the
geothermal reservoir. On a local scale, this portion will also serve to support

well-site selection and testing, which, in turn, will provide additional data
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for the overall hydrologic-hydrochemical study and future well-site selection.
The hydrology of the area is extremely important to the overall evaluation of
the geothermal resources of the area. Healy (in Pearl, 1976) stated that the
hydrologic conditions of a geothermal reservoir constitute the limiting factor
governing the ultimate extraction of heat energy from the reservoir and the
success of a proposed geothermal development. When the results of the hydro-
logic study are integrated with those of the seismic, geophysical and geological
studies, and combined with drilling test data, a state-of-the art assessment

of the extent and potential life of the geothermal reservoir will result.

The following hydrologic pafameters will be considered in the proposed
program of geothermal reservoir assessment: recharge rates and areas; storage
and transmissive properties of the reservoir; ground-water flow rates and flow
paths; ground-water chemistry; and the nature and locations of reservoir
boundaries.

In evaluating recharge rates, the following factors will be considered:
1) the amount of fluid withdrawal, as excessive withdrawals could shorten
the useful life of the system; 2) a wet-steam field could change to a dry-
steam field; 3) declining temperatures and pressures could cause sealing
(Bolton, 1972; Garrison, 1972); 4) if excessive withdrawals caused increased
recharge, the cooler recharge water might diminish the heat content of the
goethermal fluid (Pearl, 1976); 5) locations of subsurface recharge areas are
locally important to determine flow paths of water from the recharge areas to
points of discharge and the resultant changes in heat and dissolved material
content as the water flows to the discharge area.

Storage and transmissive properties will also play a significant role in
determining the rate and amount of fluid withdrawal, project lifetime and project

size. Knowledée of ground-water flow directions and rates will be required
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to assess the extent of heat dilution and dispersal in the reservoir. Water
chemistry and isotropic composition will provide a wealth of information re-
garding reservoir temperatures, extent of mixing and Iéakage in the system,
fluid residence times and recharge rates and areas. The geo-chemistry of the
ground-water will also be critical in evaluating the extent of plugging with
changes in pressure and temperature as the reservoir is developed and the po-
tential problems associated with fluid disposal. Estimates of the location
and nature of reservoir boundaries will be required to aid in determining
geothermal project size and lifetime as well as boundary effects during
exploitation.

In addition, the hydrologic-hydrogeochemical study will identify some
of the potential environmental problems associated with geothermal development.
For example, the study will seek to identify regions where reinjection of spent
geothermal fluids may be feasible. The hydrogeochemistry of the goethermal
fluids obtained during well testing will also aid in assessing chemical
problems arising from fluid reinjection. Knowledge of reservoir parameters
will also be used to provide an evaluation of potential land subsidence
problems which may be associated with extensive fluid withdrawals,

Objectives:

The hydrologic and hydrogeochemical portion of this study will be conducted
in three overlapping phases {Il through IV} although most of the work will be
accomplished in Phase Il (surface investigations). During this phase, work
will involve the examination of existing data and the collection of additional
information. The synthesis of Phase |l hydrologic data along with the seismic,
geophysical and geological data will support well-site selection and drilling
(Phase 111) and reservoir assessment and testing {Phase IV}. Since these three
phases overlap to some extent, data collected during each phase will provide
support for the other two phases. Such an approach will produce a synergistic

effect which will result in a more detailed assessment of the geothermal reservoir,
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Some hydrolegic and hydrogeochemical investigations will be conducted in
Phases 1!l and IV. These will consist largely of providing support for these
phases and assisting in the interpretation and analyses of data. Close contact
will be maintained with the well drilling (Phase l11) and the reservoir assessment
and testing (Phase 1V) groups, since the tasks of these two groups.are intimately
related to the hydrology and hydrogeochemistry. For example, a substantial
amount of work during Phase IV will consist of conducting and interpreting
chemical and isotopic analyses of the goethermal fluid produced during the
reservoir tests. These analyses will aid in determining the nature of the
reservoir and potential development problems (e.g., sealing and encrustation).

Specific objectives of the hydrology-hydrogeochemical program for each
phase are listed below.

Phase l1: Surface Investigations (Estimated time frame 10/1/78 -~ 6/30/79)

1.} Determination of recharge rates and areas;

2.) Approximation of storage and transmissive properties of the

valley alluvium;

3.) Delineation of ground-water flow rates and directions;

h.) Estimation of reservoir geometry (thickness, areal extent and
nature of boundaries);

5.} Reservoir temperatures and water chemistry;

6.) Integration of data obtained from items 1.) through 5.) above with
the results of other Phase || investigations and avalilable Phase 1|
and IV results to provide verification of future well sites, assess
the geothermal resources of the study area, and briefly evaluate the
environmental impact of geothermal development.

Phase 111: Support for Well Drilling (Estimated time frame 1/1/79 - 8/31/79)

1.} Assist in the interpretation of geologic and geophysical logs with

respect to the hydrologic and hydrogeochemical properties of the

geothermal reservoir;
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2.) Collection and analysis (where feasible) of fluid samples;

3.) Assist with drill-stem testing {if feasible) and analysis;

4.) Synthesis of drilling data with those of Phase |1 to verify
future well sites.

Phase IV: Support for Reservoir Assessment and Testing
(Estimated time frame 4/1/79 - 3/31/80)

1.) Assist reservoir assessment group with testing of geothermal wells,
data collection and analysis (determination of hydraulic conductivities,
storage/leakage parameters, boundary effects, etc.);

2.) Collection and analysis of fluid chemistry data;

j.) Synthesis of data obtained in items 1.) and 2.) with existing
Phase Il and 1} data.

Research Procedures:

Phase |1

Initial efforts will consist of examining existing hydrological and
hydrogeochemical data on file with the Nevada Bureau of Mines and Geology,
Desert Research Institute, U.S. Geological Survey, Nevada State Engineer's
0ffice, other agencies and from literature. Field work will consist of
measuring and sampling existing wells and springs. Vapor samples will
be collected from fumaroles. On certain samples, selected trace element

3, C]h, C]3, 0]8) will be performed, Temperature

and isotopic analyses (Hz, H
data will be collected from existing wells and springs and integrated with
similar data from the ongoing spring monitoring project being conducted

by Southland/Millican venture, and from the existing gradient holes in
the study area. Aquifer test data (i.e., storage coefficients and trans-
missitivities) will be obtained from existing wells, where feasible.
Quantitative estimates of aquifer properties will also be made from exist-
ing well-log and specific-capacity data. Sufficient data may also exist

for flow-net analysis, which may provide some indication of aquifer parameters.
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Substantial use will be made of the chemical and isotopic analyses of the
water. Stable isotope data can provide information on recharge rates and areas,
as can the radjoisotope data. The latter will also assist in placing age
limits on the ground-water samples, and the entire suite of isotope data may
prove useful in constructing a simple aquifer flow model (Campana, 1975 and
1976). if such a model proves feasible, it can yield information on recharge
rates and.afeas, filow paths and reservoir size and mixing properties. In
addition, temperature and temperature gradient data may prove useful in ascer-
taining mixing properties of the reservoir. New and existing chemical data
will be useful in developing the aforementioned flow models. (See Program
Data Offered, Part I11.) Chemical geothermometers such as the Ca-Na-K method
and the silica method (Fournier and Truesdell, 1974 and 1975; Truesdell and
Fournier, 1975) and any recent developments in these approaches will be appiied
to all suitable data. However, the validity of the results must be critically
evaluated in light of the other temperature data and theoretical aspects of
the subsurface conditions within this particular geological environment. It
may be possible to derive independent mixing models with geothermometry and
isotope data. If so, the two models should be cross-checked for validity.

Since test well drilling will commence three months after the start of
Phase 11, the first several months of Phase || will consist primarily of
verifications of the site for the first well, O0ata from the first well will
aid in site verification for the second well, and so on.

The last portion will consist of integrating all the new and existing
hydrologic and hydrogeochemical data, and conducting some limited re-sampling.
The results of the other studies will be assessed and based upon the entire
assemblage of hydrologic, hydrogeochemical, seismic, geophysical, geological
and test drilling information, additional drilling sites within Phase |11 will

be verified and/or selected.
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Phase I11:

During the drilling of test weills, the hydrology-hydrogeochemistry group
will assist in the interpretation of geclogic and geophysical logs. The logs
will provide estimates of the lithology and porosity of the material penetrated.
If feasible, drill-stem tests will be conducted. These will provide information
on hydraulic conductivities and vertical head (pressure) gradients. |f pos-
sible, fluid samples will be collected and analyzed to provide further infor-
mation on reservoir parameters and hydrogeochemistry and to assist in selecting
additional well sites.

Phase [V:

Well and reservoir testing and assessment will occupy this phase of the
study. €Each of the wells driltled during Phase {liwil) be tested. The hydrology-
hydrogeochemistry group will assist the reservoir assessment and testing group
with the conduction of the tests and analysis of the test data. Such close
interaction will assure the development of a rational, coherent conceptual
model consistent with information collected in earlier phases. In addition,
fluid samples will be collected during the tests and analyzed for chemical and
isotopic compositions. These analyses, and their interpretation, will pro-
vide further informatién on mixing effects and reservoir temperatures and con-
figuration. They will also be useful in assessing potential difficulties arising
from geothermal development (reservoir sealing, well corrosion/encrustation,
reinjection problems, etc.).

Work Plan:
Phase 1|
Months 1 - 3
Examine existing data and begin field reconnaisance and data
collection. Commence preliminary data analysis with immediate

objective of verifying site for the first test well.
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Months &4 - 6
Continue field investigations and data collection. Integrate
data from drilling of first test well as it becomes available.
Continue with data analysis.  Verify site for second test well.

Months 7 - 8
Work up entire data assemblage and perform computer simulations as
necessary. Integrate data from second test well as 1t becomes
available. Conduct quick field checks and limited re-sampling (if
required) to check for variations in water chemistry. Verify site
for third test well.

Month 9
Interact with other project investigators to produce a ccherent
conceptual mode! of the geothermal reservoir in the study area,
indicate favorable areas for additional wells, and provide a brief
environmental impact assessment.

Phase 11

Months 1 - 8
Monitor drilling progress on test wells 1, 2 and 3 {to be drilled
sequentially). Assist in drill-stem test and log interpretations.
(f feasible, collect and analyze fluid samples. Assist in pre-
Timinary design of well tests.

Phase IV

Months 1 - 12
Assist in conducting well tests (to be done sequentially) on

wells 1, 2 and 3. Collection and analysis of fluid samples from

each test. Assist in the analysis of test results and determination

of reservolir parameters.
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B. 3. b. 3.

Structural and Tectonic Analysis

The structural and tectonic analysis.will be subdivided into
two stages. The results of these studies will be integrated to
develop a geologic model of Dixie Valley that incorporates the
structural and tectonic data with respect to a geothermal system.
The analysis is also designed to resolve the apparent conflict in
interpretations between the multi-level aeromagnetic data and
previous structural interpretations.

Stage 1, about three months duration, will involve collecting
and evaluating all available existing geologic and geophysical
data to determine the location and apparent nature of major faults
and lineaments within the study area (Map 2,'page 3A.) These data
include existing fault and lineament maps, available landsat and
manned-space imagery, and available high-altitude and detailed
photography. Stage 1 studies will provide an independent
evaluation of the tectonic setting and major structures of the
Dixie Valley geothermal area, and will serve as a base for
directing the detailed work of stage 2.

Stage 2, about six months duration, will involve the collection
and evaluation of new data. Specific tasks will include completing
low-sun angle aerial photographic coverage to provide a clear
and detailed record of all topographic domains and enhance small-
scale structural features, particularly fault scarps (Slemmons,
1969; Cluff and Slemmons, 1972; Clark, 1972; Walker and Trexler,
1977). This photography will provide a base for detailed (1:12,000
scale) field mapping of faults and deformed areas.

Surface thermal effects will be measured by time-lapse aerial
photography of snow melting following winter snowfalls. This

""snow~lapse'' photography is not significiantly influenced by
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the interferences that strongly influence thermal infrared or near-

infrared imagery.

Field mapping will emphasize delineation, determination of
type and attitude of faults and a record of past slip directions.
The frontal fault zone of the Stillwater Range will be mapped
in detail to determine the nature and location of all Tertiary
and late Cenozoic faults in the bedrock and adjoining alluvial
areas. The bedrock areas will be studied in special detail to
determine the character of the Bernice fault and to establish
whether or not it has surface extensions in the alluviated areas
to the east, as indicated by previous investigations (See Program
Data Offered, Parts |l and I111).

The following is a detailed outline of the tasks to
be completed in each stage of the structural and tectonic analysis.
Task |: Evaluate existing imagery and remote sensing data and

coordinate ordering of any additional, available imagery.

Determine additional imagery and remote sensing data re-

quired and direct program for obtaining these data. Conduct

aerial reconnaissance. O0rganize and direct any training

necessary for research assistants.

Task 2: Organize and direct appropriate low-sun angle aerial
missions for detailed black and white 1:12,000 scale aerial
photographs of the valley floor to provide the base for detailed
mapping of Quaternary surficial deposits and for detailed
mapping of active faults.

Direct and assist in interpreting the results of basement
fault mapping near the front of the Stillwater Range and along
the basement exposures of the Bernice fault.

Assist in organizing and conducting field studies of the

main sedimentary units of alluviated areas and field studies
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for mapping, determining the age, number and type of surface
fault offsets along the main faults of Dixie Valley.
Task 3: Conduct preliminary field study of the basement rocks
along the front of the range and across the Bernice fault.
Study and compile all available literature and unpublished
data on the basement rocks of the area.
Task 4: Map in detail and evaluate the structural mechanics
for faulting in late Cenozoic time of faults near the eastern
base of the Stillwater Range, and along the Bernice fault. Assist
in determining the parameters that would assist in interpreting
the various geophysical studies within the area. Prepare
reports on results.
Task 5: Conduct a preliminary field study of the faults and
stratigraphic units of the valley fill sediments. Review all
imagery studies and prepare new analyses of available imagery
on the area.
Task 6: |Interpret the low=-sun angle photographs, conduct detailed
field studies of the faults within or projecting toward the
field area. Prepare a detailed report on the stratigraphic
units exposed on the valley floor. Assist in correlating the
structural interpretations with the geophysical data. Prepare
reports. Direct and assist in developing a model consistent
with the structural and tectonic data as well as the petrologic
alteration data. Prepare interim and final reports.
Petrologic Alteration Studies

The petrologic alteration studies will be completed in a
two stage process. The first stage will involve the analysis of
all subsurface samples available from thermal! gradient drilling
and representative samples of surface sediments. Stage 2 will

involve detailed analyses of the subsurface samples, completing
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detailed mapping of and analysis of samples of the main strati-

graphic units of the basin fill,

The available cuttings of all previously drilled holes within
the study area will be examined mineralogically in order to
determine the type of variation in mineralogy and lithology as
a function of depth and to determine the nature and vertical
and lateral extent of any alteration. The litholoegic and
mineralogic changes will be compared with the sediments presently
being transported by and deposited along all major streams and
in the playa sediments. The studies will include size analysis,
light and heavy mineral separations, and x~-ray diffraction and
thermal analysis of the clay-size particles.

Integration of the petrologic-alteration studies with the
structural and tectonic analysis will be focussed on determining
the relative importance and character of the major faults and
determining the lithologic and alteration variations as a function
of location and depth of drilling and of the sedimentary source
areas. A model will be generated that incorporates all petro-
logic-alteration data with the structural and tectonic analysis
data.

The following is a detailed outline of the work to be com-
pleted during each stage of the petrologic-alteration study.

Task 1: Assemble a collection of drill cuttings for atl drill
holes on or near the study area. Prepare a detailed set of
procedures for the study of subsurface samples. Conduct
preliminary size analyses, binocular analyses, petrographic
analyses and x-ray diffraction and differential thermal analyses
of representative sample types. Investigate other possible
methods of analyzing the samples in the most effective and

efficient manner.
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Task 2: Comp!ete detailed analyses of size, textural, mineralogical
and petrological variation in the samples from the drill holes.
Prepare progress and final reports on the studies.

Task 3: Collect representative samples of surface sediments that
show the lithologic and mineralogic character of the present
sedimentary processes of the area. Review all existing data

on the 1ithologic and mineralogic character of the present
sedimentary processes of the area. Review all existing data

on the lithologic character of the source areas.

Task 4: Complete a detailed mapping of the main stratigraphic
units of the valley fill sediments and determine the main parameters
of their petrologic and mineralogic variation.

Task 5: Assemble cuttings and samples for petrologic, mineralogic
and alteration studies. |Initiate studies of most appropriate

x-ray diffraction, size analysis, and optical methods of

evaluating the samples.

Organize and arrange for any necessary training of research
assistants.

Task 6: Review the mineralogic and petrologic studies of the
surface sediments derived from the Stillwater Range, and from
the Spring Creek and Jersey Valley areas.

Assist in developing methods of analyzing the drill cuttings
with emphasis on evaluating vertical changes and on determination
of alteration effects on the original mineralogy. Special
emphasis will be given to study of the most reactive original

minerals (including the clay minerals and micas).
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5. Microearthquake Survey

Microearthquake activity will be monitored in central Dixie Valley in the
vicinity of the underlying gabbroic complex for a period of 90 days. This area
lies between the 2 October 1915 Pleasant Valley M = 7.8 earthquake to the north
and the M = 6.9, 16 December 1954 Dixie Valley earthquake to the south; both
had extensive faulting. The seismic energy release in the area of interest is
comparable to that of much of central Nevada (Ryall, 1977) and the suspected low
seismicity in the area may be more illusory than real.

A trailer-mounted six-station array of vertical seismometers will be de-
veloped and will be recorded on magnetic tape and played back in the Seismological
Laboratory for analysis which will include epicenters, depths, and focal mech-
anisms. These data will be correlated with existing geologic and geophysical data.

The primary purpose of the microearthquake studies is to provide the
following:

1. Define fault zones in the project area that are seismically active.

Previous studies in geothermal areas commonly define faults that
define the geothermal structures. Microearthquake studies commonly
define faults that are concealed by surface alluvial cones.

2. Provide the focal mechanisms and source; this is part of the earthquake
activity, important in interpreting the regional stress orientation and
the type of conjugate faulting at a site or area.

3. Determine any special seismic character to earthquake activity; some
geothermal areas have characteristic seismic activity.

The microearthquake studies will monitor any such characteristics.

4L, Provide base line data on any local seismic activity in order to

compare any possible deviations from future geothermal resource

development activities.

- 48 -



‘:fbiacfomfe mg/'ecz‘ 0.,
L .M

Shallow-depth Temperature Survey westrictions on title page b

The purposes for utilizing a shallow-depth (1 meter)
temperature survey in the Dixie Valley geothermal area are:
1} to delineate the near-surface hydrothermal discharge
system, 2) to compare the near-surface hydrothermal discharge
system with sub=surface data derived from temperature gradient
holes, and 3) to test the validity of the shallow-depth temp-
erature survey as a rapid and inexpensive geothermal exploration
technique (0lmsted, 1977).

The absence of widely varying conditions, including geology,
topography, depth to water and land use, and the presence of
high temperature near-surface and surface heat flow areas, in-
cluding fumaroles, hot springs and steam vents, indicate large
lateral variations in temperature with '"hot spots! having
near-surface heat flows thousand of times greater than background
levels. In addition, preliminary shallow depth (1 - 3 m) temp-
erature profiles across faults have shown 3° C, and as much as
18° C, temperature differences across the fault. This suggests
that the shallow depth temperature survey may be used to delineate
faults and alsoc fault bounded blocks which act as preferential
heat flow conductors.

An estimated survey net of 200 stations will be used. Probe
sites will be hand augered to a depth of | meter, cased with
PVC pipe and capped to allow for repeated temperature surveys
at the same stations over a six-month period. SurveQS will
be coﬁducted at monthly intervals to determine the average
annual temperature by synoptic measurements. This should mini-
mize the effects of variations in convective heat transport by

water vapor and air and by variations in the solar-air-earth

heat budget.
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The equilibrated temperature measured by a thermistor, the
lithologic character and the moisture content of the soil will
be recorded for each station at monthly intervals. The average
annual temperature and fluctuations will be computed. These
data will then be compared by computerized statistical reduction
with temperatures at depth as recorded in temperature gradient
holes. Results of the entire study will be compared with
individual monthly surveys to evaluate the reliability of

single survey data.
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B. 2. c.

Reservoir Engineering Studies:

The budget for reservoir assessment has not been specifically contracted,
however a proposed analysis with cost estimates has been received from the
California State Lands Commission (CSLC). Due to the short time for proper
evaluation between receipt of the CSLC proposal and the closing date of the
RFP, the Proposer has not made a decision with regard to the CSLC as the
sub-contractor to conduct the reservoir assessment program. However, Proposer
feels the program described by CSLC is the type of’g?ogram necessary for evaluation
of a geothermal reservoir and the personnel of the Desert Research InstituteS
Water Resources Center of the University of Nevada also feel that such a program
is compatable with their work on hydrology and hydrogeochemistry. Proposer
is therefore including the CSLC proposal ocutline and experience for DOE consider-

ation and discussion if it is determined that the Southland-Millican-University

of Nevada Proposal is in the competitive range. |t should be recognized, however, that

the modifications of or additions to this proposal may be made before the time
of contract negotiation.

As with the remainder of the proposed case study program, the industry
representatives would work on an associated basis with the California Agency
in the event a sub-contract is negotiated. The proposed cost figures for this
analysis as outlined, and its reporting, are felt to be within a reasonable
range based upon the estimates submitted by CSLC for accomplishing the studies

contained in the following outline,
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Outline of Proposed Reservoir Assessment Plan

By: California State Lands Commission

The economics.of a geothermal operation depends on the type and nature of the
resource (liquid dominated vs. vapor dominated), depth, reservoir deliverability,
original reservoir pressure, location and type of the recharge system, salinity
of the liquid, fracture pattern, and most importantly, the reservoir

temperature., The above parameters should be determined in a systematic approach

to minimize exploration cost and maximize reservoir description.

Wells shoufd be logged at successive drilled intervals. The well logs should
include a Dual-Induction Lateroleg with 5P, Gamma Ray-Neutron, FDC, Saraband,
and a temperature survey. Additional logs such as conventional sonic as well
as Micro-Seismograms (fracture finder) may be run if available and offered by

the service company.

Carefully designed drill-stem tests at selected intervals (as determined by the
well logs) should be conducted. Such test data is of vital importance in future
planning of additional drill sites, identification of the resource type, and

properties of the fluid.

While the dritling is in progress, the well logs should be interpreted and
combined with results obtained from the DST. A plan for additional well tests
upon the termination of drilling will be formulated. Specific well tests
designed at this stage will include short and long term flow tests, pressure

buildup and fall-off tests, and reserveir limit tests,

The above plan, when carefully designed and monitored, should and normaliy will
enable one to estimate reserves, deliverability and productivity indices; and the
possible existence of a natural recharge system. Because of the nature of
geothermal reservoirs, however, the results obtained from one well should not be

extrapolated to the entire field, especially if the hydraulic transmissivity
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is mainly controiled by fractures. Thus, it is recommended that the initial
exploration plan include at least two more wells in carefully selected areas

of the reservoir.

Well logs and tests similar to the ones described for the initial well should

be run for subsequent wells. |In addition, the existence of the three wells

will enable us to conduct pulse and interference tests to evaluate an inter-
well communication path for possible fluid injection programs. Pressure
transient and interference test data on three wells will suffice to determine

a relatively good estimate of reservoir extent and even perhaps reservoir shape,
fracture orientation and impermeable barriers. Vertical pulse tests to estimate

vertical permeability will also be considered.

Various exploitation schemes will be modeled using our 3-D geothermal simulator

and the economics of each process will be determined.
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Californiaz State Lands Commission
.Geothermal Reservoir Experience

A~ East Mesa
No. of Wells: 'S
(bjective: Reserves Evaluation and Deliverability Forecast

Data Available: WEil Logs

DST on Most wWells
Flow Test on Two Wells
Temperature Surveys
Heat Flow Map

Methodology and Conclusions: |

DST data were'interpreted to estimate reservoir static
pressure and formation transmissibility. Transmissibi-

lities were compared to results obtained from Saraband

logs. The validity of Saraband derived permeabilities
were ruled out. :

Net sand thicknesses for individual wells were obtained
and contoured. The pore volume of the reservoir in the
area of interest was determined using the isopach map,
the heat flow map, and the porosity values from the
Saraband leg.

Based on a material balance study it was demonstrated
that for straight production and with no pressure
maintenance (by reinjection of the produced fluid) the
producing life of the reservoir would be less than two
years. It was demonstrated, however, that by water
injection the economic life may be extended tc more than
thirty vears. In this computation, based ‘on in-situ heat
capacity of the reservoir, it was shown that up to two
pore volume of the f£fluid in place may be injected before
the reservoir temperature would drop to unacceptable
levels.

Salinities computed from resistivity logs and the
analysis of produced water indicated that the concept

of sudden pressure drop to create a vapor dominated
system may not be a wise decision for the East Mesa
field. Although our hypothetical medel studies using
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one and two dimensional systems indicate the heat
recovery may be maximized by the above process.

5. Beonomice utilization of a geothermal resource depends
heavily on the available temperature level, and the
existing technology. At the time the study was done,
temperatures in the range of 310° - 330° F were not
economical. Therefore, no further action was taken
at that time. Recently., however, both TRW and Republic
Geothermal are both reconsidering the East Mesa reser-
voir.

Lawrence Berkeley lLaboratory has conducted many pressure
transient tests to determine inter-well transmissibi-
lities. Their results have confirmed our initial
estimates from the DST analysis.

B ~ The Geysers Area, California

* (Because of the sensitive nature of the litigation and the
- fact that the decision made by Superior Court is still
' subject to appeal, and the confidentiality of the data,
only some of the technical aspects of the reservoir study
will be discussed here with no reference to specifics of
conclusicons.)

Objectives: Reservoir and Reserve Evaluation and Deliverability
Forecast

Data Available: Pressure transient and some Flow Test; Static
Pressure and temperature Surveys; Considerable
Past Production Data; No Well Logs.

Methodology: 1. The well head recorded pressure transient test
data were converted to bottomhole data by using
a computer program utilizing static wellbore
temperature surveys.

2. From the bottomhole data, and applying the
conventional Horner plots (assuming radial
flow), the pressure data were analyzed. It
was noticed that the radial flow model may not
. be suitable for such data. Evidence from drill-
ing and geoclogical information led us to consider
the flow regime to be of a semi-spherical rather

--------——*-—
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than radial system. The behavior of a semi-
spherical flow system for 2 naturally fractured
reservoir using the double-porosity model
originally proposed by Warren and Root was
mathematically modelled and solved both analyti-
cally and numerically.

From the sperical flow model, we were able to
derive improved estimates of reservoir static
pressure, fracture capacity, and an average
spherical permeability.

Also, from the past production data, plets of
P/2Z vs. cumulative production were made. This
information plus a limited amount of back
pressure test data on few selected wells en-
abled us to make deliverability forecast on
three distinct portions of the reservoir. A
computer program to make the deliverability
forecast was developed for this purpose.

In the absence of well logs, the location of
steam entry points compiled from drilling data
were used to construct a 3-D peg model illustra-
ting fracture pattern and distribution. Currently,
this concept is being considered for modelling
on our digital computer. The objective is to
generate three dimensicnal description of frac-
ture orientation and use the information for
extrapolation to areas surrounding The Geysers.

- The shut-in pressure data as they become avail-

able are continuously being received by our
geothermal operations staff on the Geysers
wells and used for updating the P/Z curves and
monitoring the reservoir pressure.

Cur past economic studies on the Geysers area
mostly have consisted of estimates of future
royalty income from the field and determination
of risk weighted optimum bid bonuses on new
areas offered for leasing. Computer program

to conduct economic evaluation and forecasting
and a specific statistical model to digest
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past history of the field and make risk-weighted
.forecasts about the reserves of the unleased
areas have been developed hy our staff.

C - The Cerro érieto Field, Baja, California
Objective: Well Log Interpretation
Data Available: Th; following logs are avallable on most wells:
| a. IES for shallow depths
b, Dual—Inductién Laterolog

¢. Density Leg

d. Neutron

e. Sarazband

In addition, static temperature surveys on some wells are
available.

Methodology:

The interpretation of the well logs by our staff has
just been started. Based on some preliminary work the
following observations have been made: '

1. Conventional empirical correlations used in the interpre-
tation of well logs at low temperatures (such as those
used in petroleum industry) may have shortcomings at
temperature ranges existing in the Cerro Prieto area.

2. The logs indicate the presence of sand-shale series
in theé producing section of the reservoir. Salinity
data are being interpreted to determine' the flow path
in vertical cross sections of the reservoir.
3. From the physical property measurements currently being
B ‘made at elevated temperatures {under a separate contract
with the U.S. D,0.E.) attempts are underway to interpret

the log derived wvalues using the newly developed corre-
latien.

. . £f. Micrology
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Using a novel technique developed by one of our staff
members, the permeability profile in individual wells
are being determined from well logs. The objective
iz to compare the results to transmissibility values
available from well test data.



Schedule

The proposed program is based on a multi-phase format, with the
sequence and relationships between the various phases depicted on
Project Flow Chart (See Chart 2, page 59A), and Estimated Timetable of
Phases, {(See Chart 3, page598). It is the intention of Proposers to
make data available for release as soon as it is reasonably conceivable
to gather, assimilate and report it, as concerns new data to be acquired.
As stated previously in this proposal, all existing data is available
for immediate release,

Chart 4, at page 59C shows the detail breakdown of the tasks to be
undertaken by the University of Nevada in its case study with time
sequence and decision points indicated.

Chart 5, at page 59D, shows a breakdown of the drilling phase in-
dicating time sequence of three wells proposed and the contingent

injection well and/or wells.
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ESTIMATED TIMETABLE OF PHASES FROM CONTRACT DATE

Tilme -~ Months
Description

. FY 79

PHASE |

Exlstlng Dnla

PHASE II

Surfacae / Subaurface
Inveastigation j -

W >
o
ki PHASE [II

Drilllng, Support for wall

_drllllng. Complating,

Tasting, Corfng, oOrlil-
stem testing, atc.

PHASE IV

Resarvolsr Assossment '

PUBLISH DATA- d o ¢ 0 O ¢
DECISION POINTS Y Y Y
CHART 3 *

Timetable Complied on assumption of contract date of 10ct. 78



CHART 4 DETAIL SURFACE/SUBSURFACE INVESTIGATIONS
TIMETABLE (UNR CASE STUOY) PHASES 11, Ul, IV

Fy 79 FY 80

PHASE i1.

Hydrology &
Hydrogeochemistry

Structural -
& Tectonle

- 265 -

!

Petrotogio Alteration

Microselamicity

Shallow-Depth Tamp. Survey

PHASE 111

Hydrology &

Hydrogeochoemistry

PHASE Vv

'Hydrolosy & >
Hydrogeochemiestry

DECISION POINTS \ ' Y { | r




DETAIL DRILLING TIMETABLE (PHASE Il1)

Time -~ { Months )
PHASE Il

. FY 79 FY 80
o N D__J F M A M J J A 8 [+] N D J F ] A M

y—

WELL NO. 1
Orifling
Completing
Equipping
Toesting
Well Support (UNR Case Study)

gy

Y

Y

Y

|

WELL, NO. 2
Dritling -—$>-

Completing
Equipping
Testing

Well Support (UNR Case Study)

- @65 -

WELL NO. 3

Orltling
Completing
Equipping

.Well Support (UNR Case Study)

=% INJECTION WELL

Deltitng —-—A’-

Comploeting
Equipping

CHART 5 * Timetable Complilad on Assumption of Contract Date of | Oct.78
s=% Contingency See page 30, this Proposal



ENV IRONMENTAL -

Statement: The area of interest involved is located on Federal lands in an.
isolated, virtually uninhabited area of Nevada. There are no obvious
affects environmentally on humans, wildlife, or vegefatinn. The activities
proposed herein are accepted, non-environmentally significant procedures
for exploration and any drilling of wells which is undertaken will be done
in strict accordance with applicable permitting requirements of the
Department of Interior. To date, the activity required to acquire the data
offered in Section _B-2 of this proposal, including actual drilling of
wells up to a depth of 1500 ft., has been so approved and permits obtained.

Proposer will continue to comply with all applicable Federal, State and
local standards with respect to countrol of all environmental consequences
of any action undertaken pursuant to this proposal.

In specific response to the formal request herein by DOE in its
Request for Proposal, Proposer states that there are no known or expected
conflicts affecting environment which are apt to result from any endeavor
hereunder. More detailed environmental impact statements will be filed
as required before each propased activity is undertaken. To date, there
have been no adverse effects from Proposer's activities, with reference
to areas outside the leasehold which are not covered by permits heretofore
granted. Any surface data gathering and sampling occassioned by the persuit
of activities proposed will be conducted by vehicle travel restricted as
nearly as practicable to existing roads and trails with any disruption of

surface terrain to be restored to its natural state.



cosT

As stated in prior sections of this proposal it is submitted in
phases so that each can be reflected as a separate cost item. Table 1,
following page, shows the summary of all costs and the relative shares
to be borne by government and industry. There then follows detailed
Forms 60 which portray the work cost for each phase, along with summary
Forms to facilitate cross-referencing to Table 1.

The total government cost proposed is $ 2,320,052., of which,
$ 240,706. would be expended initially for acquisition of existing
data, with the balance to be required in fiscal years 1979 and 1980.

Proposer believes it is significant to note that the drilling
program represents 68.7% of the total amount of requested government
participation, while another 13.4% would directly fund the overall

case study program proposed by the University of Nevada.
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PHASE |. EXISTING DATA:
/ A, MULTI-LEVEL AEROMAGNETIT SURVEY
¥ B. MAGNETOTELLERICS
./ €. TEMPERATURE GRADIENT HOLES
" D. GEOTHERMEX REPORT
E. KEPLINGER REPORT (INCLUDING MAPS)

F. INSTRUMENTATION FOR MEASURING
THERMAL GRADIENTS

SUB-TOTAL, PHASE |

SUMMARY OF

TOTAL PROGRAM COST

PHASE 11, DATA TO BE GEMERATED (UMR CASE STWOY):

A, ADMINISTRATION

SRR ¢ B. HYDROLOGY AND HYDROGEQCHEMISTRY*

C. STAULTURE AHD TECTONICS

v D, PETROLOGIC ALTERATION

—ior <D g, MICROSEISMICITY

F. SHALLOW TEMPERATURE SURVEY

SUB-TOTAL, PHASE 11

PHASE 111. DAILLING PROGRAM:
Tl
FHREE WELLS PROPOSED TO A DEPTH OF |
8,500 FEET Lo
SUB-TOTAL, PHASE 11 :

- 1 N oy
cd g T .

PHASE Iv. WELL TESTING AND RESERVOIR EVALUATION:

A. ESTIMATED SERVICES
B. ESTIMATED EQUIPMENT
SUB-TOTAL PHASE (v

JOTAL PROJELT PROPOSED

*The Univarsity of Nevads case study extends through atl Phases, t X
total costs as proposed by the University are reflected hers as Phase |1, which is the time period
during which a majority of the work will be done.

W re——

costs of the University Hydrelogy study to esch phase.

- 61A -

ITEM COST

AT
100%

$ 30,200
12,200
214,224
28,573
62,918

15,000

§ 423,0!%

———

$ 1,30
134,075
42,404
31,794
58,913

12,755

5 301,314

$3,187,500

53,187,500

$ 123,659
225,000
§ 3h8,859

§4,270,486

COYERMMENT PORTION

3/TOTAL
3 E PROJECT
$ 2wy £6.6 "
6,100 S&OL?LU}% o
142,673 ' 66.6
4,236 50.0
12;53h 20.0
15,000 100
5 240,706 56.9 10.4
s 31,373 100
134,075 .- 100 P
42,504 100 g
.
31,794 100 4o
58,313 ' 100
12,755 100
§ 311,304 100 134
$1,593,750 50 68.7
§ 123,858 100
_50,628 22.5 -
$ 174,282 Lg.9 7.5 b
$2,320,052 100%

—————————— . e . o
However, for summaylzation purposes,

The Forms 60 following, show the allocation of


http://10.lt

CONTRACT PRICING PROPQSAL Office of Manavement and Budget
{ RESEARCH AND DEVELOPMENT) ' Approval No. 29-RO1R4
This form iy for use when (/) submission of cost or pricing data (see FPR 1-3.807=3) is tequired and PAGE HO. NOC. OF pacts
£ii) substitution far the Optional Form %9 1 suchatired by the contracting officer. 1 2
MamE OF OFFEROR SUPPLIES ARD/OR SERVICES TC BE ru-w?ﬁﬁ
Southland-Mililican Cooperative Venture Summary of Total Proposal Costs
HOME OFFICE ADDRESS (Details by Project are Contained
1000 Fort Worth Cliub Tower .. on Attached Forms.)
Fort Worth, Texas 76102 :
DIVISION,5) AND LOCATIONS] WHERE WORK (5 1O 8¢ PERFORMED TOTAL AMOUNT OF PROPOSAL GOV'T SOLCTATION NO.,
N/A $ 2,320,052, ET-78~R-08-0003
DETAIL DESCRIPTION OF COST ELEMENTS
V. OIRECT MATERIAL { fremize ox Exhihit 4} ) £st cost (5| o OTAL REFER.

EST COST' ENCE

&. PURSHASED PARTS
b. SULCOMTRACTED IBEMS
€. OVHER—{ 1) RAW MATERIAL

f2} YOUR STANDARD COMMERCIAL ITEMS
{3} INTERDIVISIONAL TRANSFERS (At other than cost}

TOQTAL DIRFCT MATERIAL
2. MATERIAL OVERHEAD [ Ruir %W\S busez )

. ESTIMATED RATE/S EST
3. DIRECT LAROR [Specify) T HOURS HOUR COST ($)

TOVAL DIRECT LABOR : i
4. LABOR OVERNEAD (S5pecefy Department or Codt Ceufer)! O.H, RATE A BASE= EST COST /%)

TATAL LAROR QI'ERIEAD B AR : R T
5. SPECIAL TRSTING (including feld wwrk ¢ Goternment instullations £EST COST 75)

TOTAL SPECIAL TESTING

®. SPECIAL EQUIPMINT  fUf direcd churge) (liemize on Exbibit A)

7. OYRAVEL (1 direit vharge) (G detasly or witachrd Schedude ) EST COST {5
. TRANSPFORIATIDON

b, PER DIEM QR SUESISTEMNCE

TOTAL TRAVEL
8 CONSULTANIS ldvutify ~pirrposcertuie } ESTEOST ()

TOTAL CONMLTANTY

¢ OTAtR DIECT COSTS lramize on Exhiur 4 )

$2.320.,050,
10. TOEAL JHRECT COVT AND GUFRHEAD $2 . 220 .05p.
1V, GENERAL AiD ADMNISTRATVE EXPENSE [ Rute % of woir elemieni o, Ia e
12. ROYALTIES * (=
1. TFOTAL EAFIMATED CNT :
$ 2’ 320" 05 Z‘-
14 FLE OR PROFLT TWE
1% FOT AL LAFEMATLD CONT AN FEE R PRIVNITT §24 320 . 05 .
L OFEHONAL FORM @y
Ovtober 1271
. . i ) - 62 - i o Dreactal Mervicey Adimimistisinm

FPR (10806



This propesal is submitted for use in connection with and in respunse to {Describe RITP, e}

RFP No. ET-78-R-08-0003
ined o

. . LCon
and refects our best estimares a5 of this dar, in actu;(?mce with the

Summary of Total Proposal Costs (Details, by Project, are
1§s¥r¥.§fﬁpﬁg oﬁ@.l'r';n'i"n‘d‘_)}?w Foutnoies which foliow,

TYPED NAME AND TITLE SIGNATURE s /

1. Jon Brumley
President and C.E.O.

-

HNAME QF FIRM

Southland Royalty Company

";%S'\ . Mf L-m,é:;

DATE OF SUMMISSION

£-40-78

EXHIBIT A—SUPPORTING SCHEDULE (Specify. If wiore space is needed, nse reverse)

COST EL NO. EM DESCRIPTION {See foatneic 5)

EST COST (S

9 A four-phase program is submitted.: Attached a

exhipi re
the detsiled breakdowns of actual costs and estimates. For

furnished on Forms 60 by category.

purpose of facilitating government review, the attachments are
The ''per phase'' costs

proposed are as follows:

Phase I: Existing Data 0ffered (2 schedules) $ 240,706
Phase I1: University of Nevada Case Study
(6 schedules) 311,314
Phase Ill: Drilling Program (] schedule) 1,593,750
Phase IV: Well Testing and Reservoir Evaluation
(1 schedule) 174,282

TJOTAL

S 2,320,082,

GOVERRMENT FRIME COMTRACT OR SUBCONTRACT WITHIN THE PAST TWELYE MONTHRSE?

[ res X No (1 so. iddentify betour )

b HAS ANY EXECUTIVE AGENCY CF THE UNITED STATES GOVERNMENT FERFORMED ANT REVIEW OF YOUR ACCOUNTS OF RECORDS IN CONNECTION WiTH ANY OTHER

NAME AND ADGRESS OF REVIEWING QFFICE AND INDIVIDUAL

TELEPHONE MUMBERSEXTENSION

I, Witk YOU REQUIRE THE USE OF ANY GOVERNMENT PROFERTY IN THE PERFORMANCE OF 1HIS PROPOSED CONTRACT?

D YES m NO  (If yer. idenisfy on recerie or scpurute puge}

Ui, DO YOU REQUIRE GOVERMMENT CONTRALT FINANCING TO FERFORM  THIS FROPOSED CONIRACT?

[3 ves [X] NO  t4f ver. idemtifys: [} anvance pavments  [] PROGRESS pavments O[] GUARANIEED LOANS

PROPOSED CONTRALT?
D YES m NO (U yes, identify. )

. DO YOU NOW HOLD ANY CONTRACT (Qr. da you bure any independenily fuanced (1RE&1) ) projecis) FOR THE SAME OR SIMILAR WORK CALLED FOR BY THiS

V. DOES THIS COST SUMMARY COMNFORM WITH THE COST PRINCIPLES SET FORTH tM AGENCY REGULATIONS?
[E YES D NO (1) ne. explaim on rrierie or separate pagr)

Ser Reverse for Instruchions and Fooinotes

2
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QPTIONAL FORM 60 (10-71}



CONTRACT PRICING

PROPCSAL

{RESEARCH AND DEVELOPMENT)

Office of Manazement and Budget
Approval No. 29-RO184

This form is for use when ¢/ submission of cost or pricing data (see FPR 1-3.807-31 is required and
fif) substitution for the Optional Form 5% is zuthorized by the contrzcung officer.

PAGE MO,

)

HO. OF PAGES

HNAME OF OFFERDR

Southland-Millican Cooperative Venture

HOWAE OFNICE ADDRESS
1000 Fort Worth Club Tower
Fort Worth, Texas 76102

Data

SUPPLIES AD7OR SERVICES TO BE FURNISHED

Existing Geological and Geophysical

DIVISION; 5} AND LOCATION{SY WHKERE WORK 1S TQ 8E PERFORMED

N/A

TOTal 4D UNT OF PROPOSAL

$225,706.,

GOYT SOUCITATION HO.

ET-78-R-08-0003

DETAIL DESCRIPTION OF COST ELEMENTS

1. DIRECY MATERIAL [ itemize on Exhibir A)

EST COST (5}

TOTAL
EST COST?

REFER-
ENCE?

a. PURIHASED PARTS

b. SUBLONIRACTED ITEMS

. OTHER— [} RAW MATERIAL

{27 YOUR STLNDARD COMMERCIAL ITEMS

{17 IHNTERBIVISIONAL TRANSFERS (.47 ather thaw iost)

TOTAL DIRECT MATERLAL

2. MATERIAL OVERMEADY  ( Ruyr AN |

buse= )

3. DIRECT LAROR fSpecify)

ESTIMATED
HOURS

RATE/
HOUR

EsT
COST (5)

TOTAL DIRECTY 1.AB0R

4. LABOR OVERHEAD (3pecify Depurimeni or Cort Cewter)'

O M, RATE

EST COST (54

TOTAL LABOR OVERNEAD

5. SPECIAL TESVUNG (Huclieding field work wf Gevernment installations)

E5T COsT (%)

.._._0;

TOTAL SPECIAL TESTING
&, SPECIAL EQUNEMINT  f1f direct ahuarge) (liemize on Exinhit A) =U=
P.OARAVEL 1S iveit wharge) € Giie detarh on witached Schedule} E5T COST (5}
o, TRANSPORTANON
5. PER DIEM OR SUESISTENCE
TYrAL TRAVEL -0-
B COHSUTANTS (ldentsf) =purpote=ruic} EST COST ISy
TOTAL CONALLTANTY -0=
P OIHIR DIRECT COMIS (Hoemere o Exhrbn A ) $1225,706,
13 TOUAL DIRECT GOV AND OVERID 4D § 225 JQE, .
11, GEMERAL AFID ADMUMISTRATIVE EXPENSE ¢ Ror % of 101t elemient Noy, N -0'
12, ROYALTIES * -0~
1. TOTAL ESTIMATED CGAT $ 225,706.
V4 FEE OR PFOHIT =0=-
i, FOT U AN I ATED CONT AND (HE 4R pRalit § 1995 706.

¥

- &b -

OPTIINAL HIKM o0

Outober 1971

Lorneral Mrvury AdtRumistraiain

FPR 1=16.5




This proposal is submitted for use in cunacciion with and in response 1o { Deacrbe REP, etr. )

RFP No. ET-78-R-08-0003: Geothermal Reservoir Assessment Case Study
Northern Basin and R.g@e Pr?V|n e
] the Foutnutes which follow.

and reflects our besr estimates 38 of this date, in accurdance with the Insttuctions tn oS an

TYPED NassE AND TINE SIGNATURE
Jere Denton )
Project Administrator

DATE OF SUBLBSION

HAME OF FIRM
Southland Royalty Company 5-30-78

EXHIBIT AwSUPPORTING SCHEDULE (Spectfy. If more spuce 1s needed, wse reverse}

COST EL NO. EM DESCRIPTION {Ser footnote §5) EST COST 15)

9 Based upon actual costs already incurred:

Multi-level Aeromagnetic Survey ($30.200 x66.6% ) 20,113

Magnetotellurics (512,200 x 50%) 6.100

GeothermEx Report ($88.473 x 50% } 4k 236

Keplinger Report ($62.918 x 20% ) 12,584

Estimated, based upon cost of drilling to date:

Temperature Gradient Holesg

1500 = 5 @ $36.798 = $183,990

00! = 2 @ $15,117 = 30,234

SITH, 76 R 66.6% T4Z 673
TOTAL 225,706

1. HAS ANY EXECUTIVE AGENCY OF THE UNITED STATES GOVERNMENT PERFORMED AMY REVIEW OF YOUR ACCOUNTS OR RECORDS IN CONNECTION WITH ANY OTHER
GOVERNMENT PRIME CONIRACT Off SUBCONTRACT WITHIM THE PAST IWELVE mONIHS?

D YES m NO (1] yer. idemtify below. }
NAME AND ADORESS OF REVIEWING OFFICE AND INDIVIDUAL

TELEFHONE MUMBER/EXTENSION

0o WL YOU REQUIRE THE USE OF ANY GOYERMMENT PROPERTY 1IN 1HE PERI ORMMNCE OF THIS PROPOSED COMNTRACT?

D YES m RO (1] yrs, identify on recenae oF weparale paie)
W, DO YOU BEQUISE GOVERRMENT CONTRACT FINANCING TO PERFORM 1HiS FROPOSED CONTRALT?
|‘_"] ves [{) WO (if yes idemtifr.): () abvance pavmints [ | processs parsers on (] Guarantieo Loans
V. DQ YOU NOW HOLD ANT CONTRACT (Ur, oo yow bair any indcjemdently finauced ({RE1D) projects) FOR THE SAME OX S1MILAR WORK CALLED FOR BT Tris
PROPOSED CONTRALT?
O vis X wo t4f ys, identity.):

¥. DOES 1S COST SUMMALY CONFORM WIFH IME COST PRINCIFLES SET FORTH IN AGENCY SEGULATIONS?
IS D MO (If mo. explain wnt reierse a7 separate puge )

See Reverve for Imitractiens amd Foolnsin OPTIONAL FORM 60 (i0-7]]
2
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CONTRACT PRICING PROPOSAL
(RESEARCH AND DEVELOPMENT)

Office of Management and Budzet
Approval No. 20-RO1B4

i) substitution for the Optional Form 5% 13 authorized by the conmacting officer.

, - .. . . PAGE NO. NO. OF PAGES
This form is for use when (4 submission of cott or pricing dawu {see FPR 1=-3.80"-3) is required and e OF P&

1 2

NanE OF OFFERDR

HOME OFFICE ADDRESS

1000 Fort Worth Club Tower
Fort Worth, Texas 76102

. SUPPLIES AMD/O® SERVICES YO 8E fU;?.NISHED
Southland-Millican Cooperative Venture Geothermal Well Temperature Logging
Instrument System (Prototype) '

DIVESION, 5§ AND LOCATION[S) WHERE WORK 15 1O 8E PERFORMED TOTAL AMOUNT OF FROPOSAL
Enviro-Labs, Inc. Glendale, California s 15,000

GOV'T SOUCHTATION NO.

ET-78-R-08-0003

DETAIL DESCRIPTION OF COST ELEMENTS

1. DIRECT MATERIAL ( Memize on Exhibie A}

TOTAL REFER-
EST COST (5) EST COST! ENCE?

#. PURCHASED PARTS

b, SUBLONTRACTED WEMS

15,000

. OTHER— !} RAW MATCKIAL

{2} YOUR STAMDARD COMMERCIAL (TEMS

(47 IMTERDI¥ISIOINAL TRKANSFERS (.47 orber shun cost}

TOTAL DIRECT MATERLAL

2. MATERIAL OVERHEAD  fRute Y ) berse = )

. ESTIMATED RATE/
3. DIRECT LBk fipecify) HOURS HOUR

EST
CQST ¢5)

QT AL DIRECT LABOR

4. LABOR OVERNIAD {5pecify Dirpuartment or Cout Center)' O.H, RATE X DASE=

EET COST 5}

TOTAL LAANE GUERHEAD
5 SPICIAL YESTING fimrfuding ficld woork ot Cinteriment initelbaiineg ) EST COST 8
TV AL SPECIAL FESTING ——0-
&. SPECIAL EQUIPMINWT (1f dreect abarpe} flirmize on Exhbibit 1) -0'-
7. TRAVEL {1f dircur iharge) t Gite deturhy en atiuched Schednlc) EST COST 3%}
a. YRAHSPORIANDN
b, PER Dil™ OR SUESISTENCE
TOTAL TRAVEL -0-
E COMSULIANTS fldenhify =purpore—ruic ] EST COST(8) )
TOTAL LNV ANTYS - D—
9 OTMIR DIRECT COSTS ffremere ow Fabidt 4 ) —0—
10, TOOAL AMRLCT (INT AND (HIRILAD 15,000
), GENERAL AHD ADMHISTRATIVE EXFENSE [ Rute  of west element oy, s -0=
17, ROTALTIES ¢ -0-
13 TOTAL ENFIMATID CINT 15,000
14 FLE OR PEQHT ==
'S FOT L LNHIMETED COVD AND FLE GR PROET 15,000

\
- b6 -

OPTIINAL EORM o0
Ouroher 191

Crencrs! dersviney Admenistrann
FRR 1-106H060



This proposal is submitted for use in cunnection with 2nd in respunse <o fLenribe REP. wte.)

RFP No. ET-78-R-08-0003: Geotherma] Well Temperature Logging
Instrument System (Pro

ot
and refiects our best estimates as of this date, in accordance with t ¢ bharruchions tn%ﬂeerE and the Fautnotes which fonms
TYPED MAME AND TITLE L SIGHATURE

Jere Denton
Project Administrator

HAME OF Flth . CATE OF SURMISSION
Southland Royalty Company 5-30-78

EXHIBIT A—SUFPORTING SCHEDULE (Specify, If more spuce is needed, nse rerverse)
COST EL NO. TEM DESCRIPIION ( See footnote 5 ) EST COST (8)
1 b. if a contract is entered, Proposer has negotiated with

Enviro-Labs, Inc, to complete testing of a system design
for gradient logging. A written proposal has been

received from Enviro-Labs who would install the device

and test it on a sub-contract basis., The estimated costs

are:
Engineering $.10,000
Field Testing 5.000
TOTAL $15,000

1. HAS ANY EXECUTIVE AGENLY OF THE UNITED STATES GOVERNMENT PERFORMED ANY REVIEW OF YOUR ACCOUNTS OR RECORDS IN CONNECTION WITH ANT DTHER
GOVERMMENT PRIME CONTRACT DR SUECONTRACT WITHIN THE PAST TWELVE MONTHE?

[:l YES NG FIf yer. identify belour.)

NAME AND ADDRESS OF REVIEWING DFFICE AND INDMVIDUAL

TELEPHOME MUMBER/EXTENSION

W, WLL TOU REQUIRE THE USE OF ANY GOVERMRMENT PROPERTY IN THE PERFORMANCE DF THIS PROPOSED CONTRALT?

D YES g NGO tIf pes ddentify an recene or weparaic pupe)
HI. DO YOU REQUIRE GOVERMMENT CONTRACT FINANCING 1O PERFORM THIS PROPOSED CONTRALT?
[ ves KR w0 14 yer. emtifs.p: [} aovance pavments [] rroceess savmenss or  {7] Guaranieen Loans
W. DO YOU NOW 5OLD ANY CONTRACT (Or, do yew barr uny radipendenily pranced (1KE1)) projeces) FOR THE SAME OR SIMILAR WORK CALLED FOX 3Y THIS
PROPOSED CONIRACT?
D YES Ej NO fIf yes, sdemisfy.):
¥, DOES TAS COST SUMMARY COHFORM wWilH THE COST PRINCIPLES 5ET FORIA 1H AGENCY REGULATIONS?
m TES _j NGQ  fIf aa. evplain on rerenie or separaic pape}
See Reverse for Instrairony und Foorwotes OPFTIONAL FORM 60 {10=71]

]
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CONTRACT PRICING PROPOSAL

{RESEARCH AND DEVELOPMENT)

Office of Management and Budyget
Approval No. 29-RO 184

This forms is for use when f4) submussion of cost or pricing Jdata (see FPR 1-3,B07-3} is required and
41} substitution for the Oprional Form %9 is wuchorized by the contracting officer. 1 2

PAGE NO, MO OF FAGES

MAME TF OFFEROR
Southland=-Millican Cooperative Ventire

HOAQ‘EO%BCE ﬁgDRE.SS

rt Worth Club Tower

Fort Worth, Texas

76102

Summary:

Nevada

SUPFLIES AMD/OR SERVICES 10 BE FURNISHED

Case Study by Mackay School of Mines,
Mineral Research Institute, University of

Geothermal Reservoir Assessment

DIVISION; 5] AND I.Dﬁ?TAONIS} WHERE WORK 15 1O BE PERFORMED

s 311,314

TOTAL AMOUNT OF PROPOSAL

GOV SOLICITATION NO.

DETAIL DESCRIPTION OF COST ELEMENTS

1. DHRECT MATERIAL [ Lirmeize on Evxhinie A)

ET-78-R-08-0003
EST COST (5] cci Ak i

EST COST!

o PURCHASEDR PARTS

b, SUBLOMNTRACTED ITEMS

¢ OTHER— {1, RaW MATERIAL

{2) YOUR STAMDARD COMMERTIAL ITEMS

f3) INTERDIVISIONAL TRAMSFERS (.41 other thun cort)

TOTAL DIRFCT MATERIAL

2, MATERIAL OVERHEAD'

f Rurse

Y 1 burse =}

3. DHRECT LARDR

{Spreifv)

- HOURS

ESTIMATED

RATE/ EST
HOUR COst (5)

TOTAL DIRECT LABOR

4. LASOR QVERMEAD {Spreify Deparivicnt or Cowr Cenler)!

O, RATE

X BaSE= EST COST (5

TOTAL LARBOR DVERIIEAD

5. SPECLAL YESTING (lncfuding fiedd work o Guternment iwstullatinn)

EST LOST 5y

TOV AL SPECIAL TESTING BRI : -0

6. SPECILL EQUIRMINT (If direct churge) (licwiize ow Fabshit 4}

7. IRAVEL FIf daret vhurge) (Gire densify on artuched Schednle }

85T COST (5

o TEAHSPORIATION

b, PER THEm OR SUBSISTEMCE

TOTAL TRAVEL - -=
B CONSWLIANTE ¢ Idfenisfy —purporr=ruic ) EST COST (S
TOTAL CONSULTANTS =U=
P OIMER DIRECT COSTS #itemite ow Exhibar 4) I,314
18, TOCSL BIRLCT LT AND UUCERHEAD 311,304
1. GENERAL arils ADMNISTRATIVE EXPINSE ( Rafe % of cont plement N, L -U-
V2. ROYALNIES * -0~
1. TOTAL ENTIMATID COAT 311,314
14 FEL QR PROECT -}
Is TOTAL ENTIMATHY CONT ANSD) FLE GR PROFIT 311,314

- 68_

OPTHINAL FORM 0
Oitoher 19714

Carnctal Mrvioey Adimsrnsttatnn
FPR 1=10.800



This proposal is submited Vor wse in cunnvction with and in respunse 0 (Drsribe RUP, eie. }

RFP NO: ET-78-R-08-0003: Summary: Geothermal Reservoir Assessment Case Study by
and reficcts our beyr estimater as of this date, in t\@&kﬂ)’e «S.E\ITQPILuQ.me-i D:Qﬁ”mm 1%9 Jm:&gé!\eaﬁmollcn$t i tute } U * Of N\‘
TYPED WAME AMD TITLE . SIGNATURE
Jere Denton

Project Administrator

MAME OF FIRM DATE OF SUSMISSION
Southland Royalty Company 5-30-78
EXHIBIT A~SUPPORTING SCHEDULE (Specefy. If more space is needed, wse rererse)
CO5Y EL NOQ., MEM DESCRIPTION (See footnate ) EST COST (8)
9 Proposer has associated the University of Nevada to

_perform a complete case study in conjunction with the
drilling program also proposed herein. Detailed Forms 60
have been received from the University personnel and are
attached for explanation.

As indicated on this Form 60, no profit or fee is inclu-
ded to Proposer from any of these funds, therefore the
total request from the University, by category is:

Administrator S 31,373
Hydrology and Hydro-
chemistry 134,075
Structure and Tectonics 42 ,4ob
Petrologic Alteration 31,794
Microsejsmicity £8.913
Shall Temperature Survey 12,755
TOTAL $311,314

I, HAS ANY EXECUTIVE AGENCY OF THE UNITED STATES GOVERNMENT PERFORMED AMY REVIEW OF YOUR ACCOQUNTS DR RECORDS 1IN CONNECTION WiTH ANY OIHER
GOVYERRMENT FRIME CONTRACT OR SUBCOMTRACT WITHIM THE FAST TWELYE MONTHS?

D ¥YES NO (I yes. idemtify befou. )
NAME AND ADDRESS OF REVIEWING OFFICE AND INDIVIDUAL

TELEFHOIMNE NUHMBER/ EXTENSION

B, WL YOU REQUIRE THE WSE OF ANY GDVERNMENT PROPERTY i 1HE PERFORMANCE DF THIS PROPOSED CONTRALT?

D YES Ez MO f1f pes, identify on teierie of Arparale pugc}
. DO YOU REQLIRE GOVERNMEMNT CONTRACT FINAMCING TO PERFORM THIS PROPOSED CONTRALT?
) ves KR w0 (17 yes. idemsifn.s: [[] apvance pavmenis [ reocress pavments ok ] Guaranteen 10aNs
W. DO YOU NOW MOLD ANY CONTRACT {Ur, do yun buie umy sudiprndenily pranced (1RG1D) projess) FOR THE SAME OR SimiLal WORK CALLED FOR 81 THIS
PROFOSED CONTRALT?
D TES m HO (1 yri, ddvewiify. )
v, DOES THIS COLT SUmmary CONFORM WITH THE COLT PRINCIFLES SET FORTH IM AGENCY RLGULATIONS?
m b+ D NO  1If wo. rvplusn on recerie or separate puagr)
See Rewerie for Instrucirons and Fouinein OPTIONAL FORM 60 (10-7)}

2
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CONTRACT PRICING PROPOSAL
(RESEARCH AND DEVELOPMENT)

Qffice of Management and Budget
Approval No, 29-R0O184

This form is for use when (/) submission of cost or pricing data {see FPR 1-3.807-3) is required and
(i} substitution for the Oprional Form 59 is aurthorized by the contracting officer.

PAGE NO.

1

]

NG, OF PAGES

MidiE OF OFFERDR
Mackay Minerals Research Institute

HOME OFFICE ADDRESS

SUPFLIES AND/OFR SERVICES TO BE FURNISHED

Administration

DIVISION; 51 AND LOCATION(S] WHERE WORK [§ TO BE PERFORMED

FOTAL aMOUNT OF PROPOSAL

s 31,373

GOV¥T SOUCITATION NO.

DETAIL DESCRIPTION OF COST ELEMENTS

1. DHRECY MATERIAL ( fzemize on Exhibit A)

£5T COST {S)

TOTAL
EST COST!

REFER.
ENCE®

&, PURCHASED PARTS

b. SUBCONTRACTED HEMS

r. OIHER— ! ) RAW MATERIAL

f2) YOUR STANDARD COMMERCIAL ITEMS

f3) INTERDIVISIONAL TRANMSFERS (A7 other thun coii)}

TOTAL DIRECT MATERIAL

2. MATERIAL DVERHEADY [ Rute N3

baie= )

——— el BT
Program Administrator -L.T. Larson 348 19,79 0,886
Program Administrator - E. J. Bell 174 10.30 71,806
Secretary - TBN _ 1044 4,757 4,333
Graduate Research Asst. - TBN 1044 6.00 | 6,264

TOY 4L DIRECT LABOR

4. LABOR OVERMEAD {Sprcify Depuriment or Cont Ctniter)'

CH. RATE

EST COST 75)

All of 3 less GRA

12%

13,025

1,563

Graduate Research Assistant

1%

63

TOT AL LABOR OQVERIHEAD

5. SPECIAL TESTING (lnulueding feld werk ar Gosevument iusiatlaiions)

EST COST (S)

TOTAL SPECIAL TESTING

b SPECIAL EQUIPMENT f1f direct churge) flicmite on Exhibit A)

7. YRAVEL (If direct charge} ¢ Gire detaily on wttackhed Schedule)

EST COST (5

. TRANSPORTATION

&, PER DHEM OR SUBSISTEMCE

TOTAL TRAVEL

B. CONSULTANTS (ldentify «purpose—raute)

EST COST 1 §)

TOTAL CONSULTANTS

9. OFHER DIRECT COSTS fitemize vn Exhibat 4}

19,

TOTAL DIRECT CONVF AND OVERHEAD 20,915
11, GENERAL AND ADMINISTRATIVE EXPENSE (Rute ) % of cof vement Not. 3 £ L ) 10,5458
12. MOYALTIES *
13. TOTAL ESTIMATED COST 31,373
14. FEE OR PRORIT
5. VOTAL FATIMATED CONT AND FEE OR PROFIT 3‘ ’373

1

- 70 -

OPTIONAL FORM ou

Octnber 1971

Creneral servies Administeanios

FPR 1-10 8504
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CONTRACT PRICING PROPOSAL
(RESEARCH AND DEVELOPMENT)

Office of Management and Budget
Approval No. 29-RO184

This form iy for use when (5} submission of cost of pricing dats {see FPR 1-3.807-3) is required and PAGE NO. NO. OF PAGES
{&) substitution for the Optional Form %9 is suthorized by the contacting officer. ] 2
NAME OF DFFEROR SUPTLIES AND/OR SERVICES 1O B FURNISHER
Desert Research Institute Phase Il - Surface Investigation
HOME OFFICE ADORESS Hydrology and Hydrogeochemistry
P. 0. Box 60220 (10/1/78 - 6/30/79). .
Renc, Nevada 89506
DAVISION[S] AMD LOCATION[S] WHERE WORK 15 70 M PERFORMED TOTAL AMOUNT DF PROPOSAL GOV'T SOLUCITATION NG,
Water REsources Center s 63,210 '

DETAIL DESCRIPTION OF COST ELEMENTS

3. DIRECY MATEMAL f Iteswize on Exhibis A}

EST COST (S

o, PURCHASED PARTS

TOTAL
EST COST!

REFER-
ENCE*

b. SUBCONTRACTED 1TEMS

¢ OTHER=— (1) RAW MATERIAL

{2} YOUR STAMDARD COMMERCIAL ITEMS

£3) INTERDIVISIONAL TRANSFERS (4t otber than comt)

TOTAL DIRECT MATERIAL

2. MATERIAL OVERHEAD®  /Rate . %NS

busex )

3. DIRECT LASOR (Specify) Esg'oﬁu.?:se ° :ugf:; cosETST(s }
Hydrogeologist, M. Campana 540 10.10 5454
Hydrogeochemist, R. Jacobson 550 11.00 6050

Graduate Research Fellow, TBN 865 - 4.55 3936

Clerical, TEN 350 NE 1733

TOTAL DIRECT LABOR Hi

4. LABOR OVERHEAD (Specify Depuriment or Coss Center}* O.H. RATE X BASE= EST COST r8)

All of 3 Less Graduate Research Fellow 22.1% 13,237 | 2925

Graduate Research Fellow 1.0% 3,936 | 39

TOTAL LABOR OVERIEAD 2,964

3. SPECIAL TESTING (lnuluding field werk ut Gorervment instullations)

£5T LQST 75

TOT AL SPECIAL TESTING

8. SPECIAL EQUIPMENT (If direct churge) (ltemite

we Exhibit A}

5,000

F. YRAVEL (I direct charge) { Give detusl sn uttached Schednie)

57 €OSY (5)
. TRANSPORTATION ] 9250
b, PER DIEM OR SUISISTENCE ZT'“W -]
TOTAL TRAVEL R 3,000
. CONSULTANTS {ldrntify =purpast—ralc) EST COST 1) o
TOTAL CONSULTANTS -0=
9. OTHER DIRECT COSTS (lemire aw Exhibst A ) 3,740
10, TOT.AL DIRECT COST AND UVERIEAD 50,527
1), GENERAL AND ADMINISTRATIVE EXPENSE (Ruie 3 ' of sosf clement Not. 3 § 4 ) 12,683
12. ROYALTHS ¢ -0~
13, TOTAL ESTIMATED €OST 63,210
14, FEE OR PROAIT -0-
15 TUTAL ESTIMATED COST AN0D FEE OR PROFIT 63,210
1 OQFTIONAL FORM 60
\ October 1971
- _ . . ) G | Servies Ad Fabwuy
- 71 - FPR 1=16.800



This proposal is submitted for use in connection with and in response o {Describe RFP, ot }

Hydrology and Hydrogeochemistry-Phase !|l-Surface investigations

and reflects our best estimates a3 of this dave, in accordance with the Instructions wo Officrors and the Foornotes which foliow,

TYPED NAME AND TITLE SIGNATURE

MNAME OF Fils DATE OF SUBMISSION

Water Resources Center - DRI

EXHIBIT A—SUPPORTING SCHEDULE (Specify. If more space is needed, use reverse}

¢OST EL NO. HEM DESCRIPTION (See footnote 5) EST COST (S

7a Project Mileage, 5000 mi. ® .25/mi-. 1250

7b Per Diem, 80 days @ $30/day 2400

6 Conductivity Bridae and Probes
{Beckman RC-19 or equivalent) 3000

9 ADP, CDC 6400 (8 hrs @ $360/hr.} 3240

9 Tritium Analyses, 100 @ $20/each 2000
Deuterium Analyses, 30 @ $100/each ' 3000
Oxvagen-18, 30 @ $50/each 1500

303

Carbon-1} and 1 °/C'2, 30 8 $200/each 6000

9 Selected Trace Elements, 30 @ $50/each 1500
9 Expendable Materials and Supplies 2500
9 Xerox and Communications 400
9 Chemical Analyses, 100 @ $36/each 3600

I, HAS ANY EXECUTIVE AGENCY OF THE UNITED STATES GOVERNMENT PERFORMED ANY REVIEW OF YOUR ACCOUNTS GOR RECOXDS IM CONNECHON WITH ANY OTHER
GOVERNMENT PRIME CONTRACT OR SUBCONTRACT WITHIN THE PAST TWELVE MONTHS?

D YES D NO (U yes. identify below.)

HAME AND ADDRESS OF REVIEWING OFFICE AND INDIVIDUAL TELEFHONE NUMBER/ EXTENSEDN

I, WRL YOU REQUIRE THE USE OF ANY GOVERNMENT PROPERTY M THE PERFORMAMNCE DF THIS PROPOSED CONTRALT?
D YES D NO  (If yes, ideniify on reverse ar separaie puge)

Ui, DO YOU REQUIRE GOVERNMENT CONTRACT FINANCING 10O PERFORM THIS PROPOSED CONTRACT?
[ ves [ wo  3f ses. idensify.): [[] aDVANCE Pavments [] #roGRess pavaents o [} GUARANTEED LOANS

I¥. DO YOU NOW HOLD ANY CONTRACY (Or, do you baut uny independrntly finunced (TRED ) projecti) FOR THE SAME OR SUAILAR WORK CALLED FOR BY THIS
PROPOSED CONTRACT?

D YES D NO (If yor, identify.).

¥, DOES THIS COST SUMMART COMFORM WiTH THE COST FRIMCIPLES SET FORTH IN AGENCY REGULATIONS?

D YES D NO  (If me, explain an reierse or separage puge )
Ser Reverse for Instructions and Fesimaits OPTIONAL FORM 60 {10-71})

2
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CONTRACT PRICING PROPOSAL
{RESEARCH AND DEVELOPMENT)

Office of Manspement and Budget
Approval No. 29-RO184

¥ . .
This form is for use when (/) submission of cost of pricing dau {(see FPR 1-1.807-3) is required and AGE NG NO. OF PAGES
fii} substitution for the Oprional Form %9 s authorized by the toncucting officer. 2
Nt OF OFFERQHR

Desert Research Institute

SUPPLIES ANMD/CR SERVICES TO B FURNISHED
Phase |I!1 - Hydrologic and Hydrogeo-

HOME OQFFICE ADDRESS
P. 0. Box 60220 o
Reno, Nevada 89506

chemical Support for Well DBrilling
(1/1/79 - 8/31/79) .

DIVISION{S) AND LOCATION(S] WHERE WORK (5 TO BE PERFORMED
Water Resources Center

TOTAL AMOUNT OF PROPOSAL GOVT SOLICITATION NO.

s 9,153

DETAIL DESCRIPTION OF COST ELEMENTS

1. DIRECT MATEMAL ¢ [iemite on Exhibit 4)

TOTAL
E5T COsT

REFER-

EST COSY (5) ENCE®

&. PURCHASED PARTS

b. SURCONTRACTED ITEMS

¢ OTHER—{1) RAW MATERAL

f2) YOUR STANMDARD COMMERCIAL ITEMS

{3) INTERDIVISIONAL TRANSFERS { At ather thuw cost}

TOTFAL DIRECT MATERFAL

7. MATERIAL OVERHEAD' [ Rair %NS baye )

— esmoten [t [ 8
Hydrogeologist, M. Campana le0 TT.787] 1,789
Hydrogeochemist, R. Jacobson 160 TZ.18 1 1,549
Clerical, TBN 40 5,30 220

TOTAL DIRECT LABOR

4. LABOR OVERHEAD (Specify Departuient or Cort Center}’

EST COST 75y

All of 3

22.1% 3,956 875

TOTAL LABOR OVERHEAD

5. SPECLAL TESTING flucinding field work at Gore

L LT J)

EST COST 75)
TOTAL SPECIAL TESTING
6. SPECIAL EQUNPMENT (If direct charge) (liemize wn Exbibiz A)
7. TRAVEL (If direct charge) ¢ Gire deisils an uttuched Schedufe) ESY COST (%)
4. TRANSPORTATION 375
b. PER DIESM OR SUBSISTENCE 300 -

A0TAL TRAVEL

5. COMNSULTAMNTS {ldentify —purpore—ruic)

EST COSY ( §)

TOTAL CONSULTANTS -D=

. OTHER DIRECT COSTS {liemsze on Evhiit 4] 00

10. TOVAL DIRECY COAT AND OVERHEAD 6,108

1). GENERAL AND ADMINISTRATIVE EXPENSE (Rutr  ©3 % of sest clemewt Not. 3 & L ) 3,045

12, ROYALTIES * —0-
1. T IMATE ]

TOTAL ESTIMATED COST 9,153

14. FEE OR PROFI] 0=

15 TUTAL EXTIMATED COST AND FEE OR PROFIT ' 9,153

1 OYTIONAL FORM 60
Outober 1971

- 73 -

General Servaes Administrateon
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This proposal is submitted for use in connection with and in fesponse to (Orescribe REP. e )
Hydrelogic and Hydrogeochemical Support for Phase |11

and veflecrs our besc extimares ks of this date, in accordance with the Instrucrions to Oferers and the Footnotes which follow.

TYPED MAME AND TITLE SIGHATURE

NAME OF Flkm DATE OF SUBMISSION

DRI-Water Resources Center.

EXHIBIT A=SUPPORTING SCHEDULE [ Specify. If more space is needed, wse reverse)

COST EL NO. {TEM DESCRIPTION ( See footnote 5 ) EST COST (§)
7a Project Mileage, 1500 mi, @ 0.25/mi 335
7b Per Diem, 10 days @ $3Q0/day 300
9 Xerox and Communications 100
9 Expendable Materials and Supplies 500

. HAS ANY EXECUTIVE AGENCY OF THE UMITED STATES GOVERNMMEN] PERFORMED ANY REVIEW OF YOUR ACCOUMNTS OR RECORDS IN CONNECTION WITH ANY OTHER
GOVERNMENT FRIME CONTRACT OR SUBCONTRACT WITHIN THE PAST TWELVE MONTHS?

D YES D NQ  (If yes. identify belouw. }

HNAME AND ADDRESS OF REVIEWING QFFICE AND INDIVIDUAL TELEPHOME NUMBER/EXTEMSION

i, Witk YOU REQUIRE THE USE OF ANY GOYERNMEMT PROFERTY N THE PERFORMANCE DF THIS PROPOSED CONTRACT?

D TES D NO  (If yes. ideasify on recerse or separate page)

. DO YOU REQUIRE GOVERNMENT CONTRACT FINANCING TO PERFORM THIS PROPOSED CONTRACT?

) ves [ MO (3 »es, idensify.r: [ ADVANCE PavmENTs [ ] PROGRESS PAYMENTS OF [ ] GUARANTEED LOANS
V. DO YOU HOW ROLD ANY CONTRACT (Or, do you have any independenily foanied (IRGD ) projecti) FOR THE SAmE OR SIMILAR WORK CALLED FOR BY THIS
PROPOSED CONTRACT?

[ ves [ wo ¢4 yus. idemsifr. -

¥. DOES THIS COST SWMMARY CONFORM WITH THE COST PRINCIPLES SET FORTH 1IN AGENCY REGULATIONS?

D ¥Es D MO (If mo. expluin on Fererse of 1eporait puge)

2
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Ser Reserse for Insiruciions and Footnorr OPTIONAL FORM &0 (10=71)



L)

CONTRACT PRICING PROPOSAL Office of Management and Budget
(RESEARCH AND DEVELOPMENT) : Apptoval No. 29-RO184

N . . . , P 3 3 P
This form: is for use when (7] submission of cost or pricing datz (see FPR -3.807-3) is required and AGE NG NO. OF PAGES
{é) substitvtion for the Optional Form %9 s aurhorized by the concracring afficer, ] 2

NAME OF OFFEROR SUPPLIES AND /OR SERVICES 10 BE FURNISHED
Desert Research Institute Hydrology and Hydrogeochemistry

ROME OFFICE AGORESS Support for Phase v (4/1/79 - 3/31/80)
P. 0. Box 60220 _ ) . . o

Reno, Nevada 89506

DIVISION(S) AND LOCADOM{S] WHERE WORK 15 TO BE PERFORMED TOTAL AMQUNT OF PROPOSAL GOVT OLICITATION NO.
Water Resources Center s 61,712
DETAIL DESCRIPTION OF COST ELEMENTS
1. DIRECT MATERIAL ¢ femize on Exbibit 4§ £S5 COST () zs;OcTS'}, " EEEE%.

. PURCHASED PARTS
b. SUBCONTRACTED ITEMS
¢. OTHER—{ 1) RAW MATERIAL

£2) YOUR STANDARD COMMERCIAL ITEMS
(3} INTERDIVISIONAL TRANSEERS (A} other thay rest)

TGTAL DIRECT MATERIAL

2. MATERIAL OVERHEAD  fRale %.X3$ bate=

3. DIRECT LABOR fSpecify) “WGURS HouR cost Trs )
Hydrogeoiogist, M. Campana 540 11.18 6,037
Hydrogeochemist, K. Jacobson 530 12.78 6,455
Graduate Research Fellow, TBN 865 5.06 4,377
Clerical, TBN 320 5.50 1,760

TOTAL DIRECT LABOR 118,629

&, LABOR QVERMEAD (Specify Depuriment or Cost Cewter)! C.H, RATE X BASE = EST COST (5, |- I
All of 3 less Grad. Research Fellow 22.1% 14,252 3,150
Graduate Research Fellow 1.0% | 4,377 by

TOTAL LABOR UVERIIEAD
5. SPECIAL TESTING (Incinding feld work ai Gaovernacent instullations )

EST COST /5

TOTAL SPECIAL TESTING R

&, SPECIAL EQUIFMENT £If direct tharge) (Liemite on Exhibis A}
7. VRAVEL (if direct chargej (Give detaily on uttached Schedwle)

EST COST (§)
«. TRANSPORTATION 1,500
b. PER DIEM OR SUBSISTEMCE 3,000

TOTAL TRAVEL

8. CONSULTANTS fldeniify—purpoie—ruit } EST COSTrS)

FOTAL CONSULTANTS -0-
9. OTHER DIRECT COSTS (Hirmite on Extibit A) 21,640
10. TOTAL PIRECT OV AND OVERHEAD 47 ,963
11. GENERAL AMD ADMINISTRATIVE EXPENSE [ Ruse B3% of ieit dlemens No. 3 & 4 g 13 jhg
12. ROYALTIES * -0~
1. TOTAL ESTIMATED CONT 61,712
14. FEE OF FROFT -{)-
1s, YOTAL ESTIMATED €OST AND EEE OR PRUFIT ol,/12

1 OPTIONAL FORM 00

October 1971
) _ Lrenceal Dervkes Admunistratwn
- ?5 T c T FPR b-0LEMG

Maike o=



This proposal is submicted for use in connection with and in response to (Describe RFP. o)

Phase IV - Hydrologic and Hydrogeochemical Support

and reflects our best estimaces a5 of this daw, in accordance with the Instructions 1o Offerons and the Footnows which follow,

TYPED NamE AND TITLE SIGMATURE
NAME OF FiRin - GATE OF SUBMISSION
WRC-DR!
EXHIBIT A—SUPPORTING SCHEDULE ( Specify. If more space is needed, use reverse)

COST EL NO. TTEMm GESCRIPTION (Se¢ footnote 5] EST COST (5
7a Project Mileage, 6000 mi. @ .25/mi. 1500
7b Per Diem, 100 days @ $30/day -~ 3000
9 ADP, 6 hrs. CDC_6400 @ $360/hr. _ 2160
9 Chemical Analyses, 80 @ $36/each 2880
9 Tritum Analyses, 30 @ $20/each 1600
9 Deuterium Analyses, 30 @ $100/each 3000
9 Oxygen-18 Analyses, 30 @ $50/each 1500
9 Selected Trace Elements, 30 @ 550/each 1500
9 Carbon-14 and C'7/C"“, 30 @ $200/each 6000
9 Expendable Materials and Supplies 2500

Xerox and Communications 500

1. HAS ANY EXECUTIVE AGENCY OF THE UMNITED STATES GOVERNMENT PERFORMED AMY REVIEW OF YOUR ACCOUNTS GR RECORDS IN CONMECTION WITH AMY OTHER
GOVERNMENT PRIME CONTRACT OR SUBCONTAACT WITHIN THE PAST TWELVE MONTHS?

D YES D WO (I yes, idewtsfy below. }

NAME AND ADDRESS OF REVIEWIMG OFFICE AND INDNVIDUAL TELEPHONE NUMBER/ EXTENSION

A, WHL YOU REQUHRE THE USE OF ANY GOVERNMENT PROPERTY IN THE PERFORMANCE DF THIS PROPOSED CONTRACT?
D YES D NO  {1f yes. idemtsfy wn reverie or sepuraie puge}

Wl DO YOU REGLIRE GOVERNMENT CONTRACT FINANCING 1O PERFGRM THIS PROPOSED CONTRACT?
[ ves [T No (of ven. idewsify.p: [} ADVANCE pavmints  [[] rroOGRESS savments o {T] GUARANTEED LOANS

. DO YOU NOW MOLD ANY CONTRACT {Or, do you bare amy independenily findnced (IRED ) projests) FOR THE SAME OR SIMILAR WORK CALLED FOR BY THIS
PROPOSED CONTRALT?

D YES D NO (If sex, identify.):

¥. DOES THIS COST SUMMARY CONEORM WITH THE COST PRINCIPLES SET FORTH IN AGENCY REGULATIONS?

C] s [:l NQ  (If o, expluin on rereric or szpariate page)

Ser Reverse for Iusiruciions and F OPTIONAL FORM 60 (10+71)

- 76 -




CONTRACT PRICING PROPOSAL
{RESEARCH AND DEVELOPMENT)

Office of Manapement 2nd Budget
Approval No. 29-R0O184

This form is for use when (7)) submission of cost or pricing data {see FPR 1.-3.807-3) is required and
fi7) substitution for the Oprional Form 39 is authorized by the contracting ofhcer.

PAGE NO.

WO, OF Pi‘GES

HimE OF OFFEROR

Mackay Minerals Research Institute

HOME OFFICE ADDRESS

SUFPLIES AND/OR SERYICES TO BE FURMISHED

Structural and Tectonic Analysis

DIVISION 5 AND LOCATIONS) WHERE WORK 15 TO AE PERFORMED

TOTAL AMOUNT OF PROPOSAL

. 42,40k

GOY'T SOLICITATION MO

1. DIRECT MATERIAL { Hiemize o Exhibit A)

DETAIL DESCRIPTION OF COST ELEMENTS

EST COST (5}

TOTAL
EST COST!

w. PURCHASED PARTS

REFER-
ENCE*

& SBUBCONTRACTED ITEMS

r. QTHER —{ 1} RAW MATERIAL

{2} YOUR STANDARD COMMERC AL ITEMS

f4} INTERDIVISIONAL TRANSFERS (.41 other than cosi)

TOT AL DIRECT MATERLAL

7. MATERIAL OVERHEAD' [ Rute %NS betse =)

s owtcr o s st | v | e
Geologist - E. J. Bell 348 10.38 3,612
Geologist - D. B, Slemmons 174 22.47 3,910
Graduate Research Asst. (i} - TBN £20 6.00 3,120
Graduate Research Asst. (11} - TBN 520 6.00 3,120

TOrAL DIRECT LL4BOR

A, LABOR OVERMEAD (Specify Depariment or Cost Center |

QM. RATE X BALE = EST COST (%)
811 of 3 less GRA. 12% 7.522 903
| __Graduate Research Asst, 1% 6,240 62

TOTAL LABOR OVERNEAD

5. SPECIAL TESTING (fuciuding field work wt Gorernment insialiatings )

EST COST (5

TOTAL SPECIAL TESTING

& SPECIAL EQUIPMENT [ If direct charge) (lemice on Exhibit A

7. TRAVEL (L oiirect aburge) ( Give details on utiuched Schedwie)

EST COST (3)

a. TRANSPORTATION 5,625
. PER DIEM OR SUSISYENCE 2,858 A i

TOTAL TRAVEL G 8,483

8 CONSULTANTS (ldentify ~purpose—rate } EST COST (' S/ T

TOTAL CONSULTANTS

9 OVHER DIRECT COSTS (loemize on Exhibur 4 ) 11.830

10. TOVAL DIRECT LUST AND OVERMEAD 35,040

VL. GEMERAL AND ADMBILIRATIVE EXPENSE {Rurr £ % of wout tlement Now 38 § » 7 .3614

17. ROYALTIES *

1. TOTAL EXTEIMATED COST 42,404

14. FEE OR PROFIT

s, TOTAL ESTIMATED COST AND FEE QR PROFT 47,404

1
77 -

OFTIONAL FORM o0

Ocrober 1971

Lreneral Services Admnietaton

FPR 1+10.800
A060- 1M



file:///LATERLtL

This proposal is submitted for use in connection with and in response o (Decribe RFP, e }

and reflects our best estimates as of this date, in accordance with the Instructions to Offerors and the Footnoies which follow.
TYPED NAME AMND TITLE SIGNATURE

NAME OF FIkm DATE OF SUBMISSION

EXHIBIT A—SUPPORTING SCHEDULE (Specify. If more space is needed, use reverse)

COST EL NO. ITEM DESCRIPTION (Ser footnote 5) EST COSY ¢5)
7a Rental Cessna 206 for Aerial Reconnaissance 25 hrs. @ $65/hr. 1625
7a 4 WD for field work - 60 days @ $10/day & .20/mi. for 200

mi./day 3000
73 Air transportation_to attend regional § national meeting

to _present papers 1000
7b 90 man-days per diem for field work @ $30 per day 2700
7b L days per diem to attepd meetinas at $31.50/day 158
9 La.::.;g_t_mggty_&_gqmr_mcement 2000
9 15/each 4500
9 Snow=-lapse photography (I,ZB,QQQ) 150 photos @ $15/each 2250

9_ Xerox, Graphic arts 1000
9 Communications 500
9 Expendable Materials and Supplies 500
9 3 hrs. CDC 6400 @ $360/hr. 1080

L. HAS ANY EXECUTIVE AGENCY OF THE UNITED STATES GOVERNMENT PERFORMED ANY REVIEW OF YOURL ACCOUNTS OR RECORDS IN CONMECTION WITH ANY OTHER
GOVERNMENT PRIME CONTRACT OR SUBCONTRACT WITHIN THE PAST TWELVE MONTHS?

[:] YES D RO (1f yer. idemiify belou.)
NAME AMD ADDRESS OF REVIEWING OFFICE AND INDIVIDUAL TELEMHOME NUMBER/EXTENSION

I WLl YOU REGUIRE THE USE OF ANY GOYERNMENT PROPERTY IN THE PERFORMANCE OF THIS PROPOSED CONTRACT?
D TES D NG (If yei. identify on reierse or separait puge)
I, DO YOU REQLIRE GOVERNMENT CONTRACT FINANCING TO FERFORM THIS PROPOSED CONTRACT?
O ves [ w0 cof yer identify i [] apvance parments [ srOGRESS Pavmenzs or [ ] GuaranteeD LOANS

W. DO YOU NOW HOLD ANY CONTRACT (Ur do you bare uny sudependentiy o (IRGDI) projecin) FOR THE SAME OR ShdiLak WORK CALLED FOR 8Y THIS
PROPOSED CONTRACT?

: D YES D NG (If yes, identify. §:
V. DOES TS COST SUmmaRY CONFORM WITH THE COST PRINCIPES SET FORTH IH AGENCY REGULATIONS?
D YiS D NO  {If mo. expluin on rerevie or sgpavaie pape)

See Reverse for Insiructions and Footmotes OPTIONAL FORM 60 (10=71)
2
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CONTRACT PRICING PROPOSAL
(RESEARCH AND DEVELOPMENT)

Office of Management and Budget
Approval No. 29-RO184

This form is for use when (¢} submission of cosr or pricing data (see FPR 1-3.807-3) is reguired and
(4} substitution for the Optional Form 59 is authorized by the contacting officer. 1

PaGE NG,

2

NAME OF OFFERDR

Mackay Minerals Research [nstitute

NG OF PAGES

T ST S
SUPPLIES AMD /DR SERYICES TD BE FURNISHED

Petrologic Alteration Studies

HOME OFFCE aDDRESS

DIVISKOM(S] AN LOCATION{S| WHERE WORYK IS TO BE PERFOAMED

TOTAL AMDUNT OF FROPOSAL

s 31,794

GOY'T SOUCTTATION NO.

DETAIL DESCRIPTION QF COST ELEMENTS

i, DARECT MATERIAL § Meavize sn Exhibit A)

) TOTA
F‘F COST (5} pst colsr'

«. PURCHASED PARTS

b, SUBCOWTRACTED ITEMS

REFER-

£ OTHER—{ 1) RAW MATERIAL

£2) YCHIR STANDARD COMMERCIAL (TEMS

{3) INTERDIVISIONAL TRANSFERS (A7 atber thuw cost)

TOTAL DHRECT MATERIAL

2. MATERIAL OYERHEAD*  fRate %NS

boise=)

—— esmareo | w0 e
Geologist - D. B, Slemmons 174 | 22.47 | 3,910
Geologist - E. J. Bell 174 10.38 1,800
Graduate Research Asst, - TBN 520_ 6.00 3,120
Graduate Research Asst, - TBN _£20 6.00 3,120

TOTAL DIRECT LABOR

4. LABOR OVERHEAD {Specify Depuriment or Cost Center)?

O, RATE EST COST r%)

A1l of 3 less Graduate Research Asst. 12% 5,716 6386
Graduate Research Asst. 1% 6,240 b2
TOTAL LABOR OVERHEAD
5. SPECIAL TESTING flacinding field work al Geverswent instuilutions) EST COST (%)
TOTAL SPECIAL TESTING

6. SPECIAL EQUIPMENT (Uf dirext churge) (liemize on Exhibit A}
7. TRAVEL FIf direct charge} £ Give detuily an wttached Schedile) EST COST /%)

2. TRANSPORTATION 2,500

5. YER DVEM OR SUBSISTENCE 1,358 | "

TOTAL TRAVEL ] 3,858
B. COMSINTANTS (Identify «purpose—rcate} EST COSY ( 5) S
TOTAL CONSULTANTS
9. OTHER DIRECT COSTS (lirmire ww Exbibit A} 8.880
10 TOEAL DIRECT COVT AND HVERNEAD 25,442
11, GENERAL AND ADMINISTRATIVE EXPENSE (Rutr S0 % of corf elemrns Nes. 3 & & 6,352
V2. ROYALTRES *
13, TOTAL ESTIMATED COST 31,794
V4, FEE DR PROMT
1s. TOTAL ESTIMATED COST 4ND FFE OR PRUFIT 31,794
¥ OPTIONAL FORM 60
T e I /- ey Sermwer Admunisration

FPR 1=16.406



This propasal is submitted for use in connecrion with and in response (0

Petrologic Alteration Studies

and reflects our best estimates a3 of this dae, in sccordance with the Instructions o Offerors 2nd the Foornotes which fallow,

{ Desurrbe RFP, aic. )

TYPED NAME AND TITLE

SIGNATURE

DATE OF SURMISSION

HNAME OF Fim
EXHIBIT A=SUPPORTING SCHEDULE (Specify. If more space is needed, use reverse)
- COST EL NO. IEm DESCRIPTION ( See footnoie 5} EST COST (S}

7a 4 WD vehicle for field work for 30 days @ $10/day and

.20/mi. for 200 mi./day _ 1500
Ja Aiv transportation to attend regignal and naticpal meetings

tQ0 present papers 1000
7b 40 man-days field work at $30/day 1200
7b 5 days @ $31.50/day for attending meetjnags 158
9 £00_thin sections _at $3/each 1800
g K-Ar dating, 5 @ $300/each 1500
9 C-14 dating, 10 @ $15Q/each 1500
9 Expendahle Materjals and Supplies 500
9 Communications £00
9 Xerox, Graphic Arts 100G

X-ray diffraction 100 hours @ $10/hour 1000
9 3 hours CDC 6400 @ $360/hour 1080

GOVERNMENT PREME CONTRACT OR SUBCONTRACT WITHIN TME FAST TWELVE

D YES D NO  (If yes, isdeatify belau.)

I MAS ANY EXECUMYE AGENCY OF THE UMNITED STATES GOVERNMENT PERFORMED ANY REVIEW OF YOUR ACCOQUNTS OR RECORDS IN CONNECTNION WITH ANY OTHER

MONTHS?

NAME AND ADDRELS OF REVIEWING OFFICE AND INDIVIDUAL

TELEPHONE MUMBER 7 EXTENSION

E] YES D RO yes, ideniify on reoerse of Mpuarale page)

H. Will YOU REQLHRE THE USE OF ANY GOYERNMENT PROFERTY IN THE FERFORMANCE OF THIS PROPOSED CONTRACT?

I OO YOU REQUIRE GOVERMMENT CONTRACT FINAMNCING TO PERFORM  THIS PROPOSED CONTRACT?
[ ves [ Mo (1f yes idensify.s: [] aDvANCE pavments [ ] FROGRESS PAYMENTS OR ] GUARANTEED LOANS

FROPOSED COMIRALCT?

D ves [ wo 14 ses. idemsify. ;-

| w. DO YOU NOW HOLD ANY CONTRACT { (e, do you bait any independantly fuunced (IRGD) prajects) FOR THE SAME OR SIMILAR WORK CALLED FOR BY THIS

¥, POLS THS COST SUmmARY COMFORM WITH THE COST PRIMCIMES SET FORTH IN
D YES D NG (lf no, explaiu on recerie sv sepurate puge}

MGEMCY REGULATIONS?

_80-

Ser Revwrse for Insiruciions snd Foolaotes

OPTIONAL FORM 60 {10-71)
2



CONTRACT PRICING PROPOSAL
(RESEARCH AND DEVELOPMENT)

Approval No. 29-R0O184

. . . P . . QF P, 5
This form is for use when {7) submission of cost of pricing dara (see FPR 1-3.807-3) is tequired and AGE NO NO. OF PAGE
fif) substitution for the Optional Form %9 is authorized by the contracting officer. 1 2
Nk OF OFFEROR

Mackay Minerals Research |nstitute
HOME OFFICE ADDRESS

SUPPLIES AND A OR SERVICES TO BE FURNISHED

Microseismic Study

DIVISIONIS) AMND LOCATIOMNS] WHERE WORK IS TO BE PERFORMED

TOTAL AMOUNT OF PROPOSAL GOV'T SOLICITATION NG,

Office of Manapement and Budget

s 58,913
DETAIL DESCRIPTION OF COST ELEMENTS

1. DIRECT MATERIAL { liewmiize on Exhibit A ) EST COST (5} Estroggl'sr' :,E,‘EEER{
&. PURCHASED PARTS
b. SUBCONTRACTED ITEMS
¢, OTHERw= 1) RAW MATERIAL

{2) YOUR STANDARD COMMERCIAL MEMS
£3) INTERDIVISIONAL TRANSFERS (At other than ¢ost)
TOTAL IRECT MATERIAL

2. MATERIAL OYERHEADR' (Rair %NS base= )

R e | e [ e
Seismologist, J. D. VanWormer 348 11.20 3,898
Technician, A. Wilson 696 £.67 4,642
Programmer, L., Butcher 348 7.49 2,607

| Design Technician, W. Nicks 174 10.55 | 1.836
Record Analyst, G. Smith 174 b.37 1,108

| __Graduate Research Fellow - TBN 205 £.00

TOTAL DIRECT LABGR
4. LABOR QVERNEAD (Specify Depariment or Cost Ceater) O.H, RaTE X BaSE= EST COST (5
All of 3 less GRF 12% 13,771 1,69]
Graduate Research Fellow 1% 7.830 78
TOTAL LABOR QI'ERHEAD
5. SPECiaL TESTING {lucluding field work at Gavernwent instatlutions ) EST COST /%)
TOTAL SPECIAL TESTING
& SPECIAL EQUIPMENT (If direce charge) (liemire on Exhibin A}
7. WRAVEL (LS direct charge} ( Gire detaily on gttached Schedwle) EST COST (%)
a. TRANSPORTATION 1.970
4. PER DIEM OR SUBSISTENCE 1.3258 e ]
TOTAL TRAVEL ) o4 2 .298
8. CONSULNTANTS fldemitfly —purpore =rate } ESTCOST %) :
TOTAL CONSULTANTS

9. OTHER DIRECT COSTS (lemere on Exbibit A} LU USU
0. TOTAL DIRECT COST AND UVERHEAD 7,068
11. GENERAL AND ADMIMISTRATIVE EXPENSE / Rutr 50 % of corf elrment N, 3 AN Y 1A ms
12, ROYALTIES ¢
13. TOTAL ENTIMATED COST 58,913
14 FEE OR PROHT

s, TOTAL ESFIMATED (OST 4AND FEE OR PROFIT i 58,913

] OPTIONAL FORM 60
Ocrober 1971]

- 81 -

FPR 1-16.8006
3060-101

Oencral servies Admasnistraton



This proposal is submitted for wse in connection with and in response 10 ¢ Describe REP. #ic.

Microseismic Study

and reflects our best estimatey as of this daie, in accordance with the Instructions w Offierars and the Footnotes which follow.

TYPED NAME AND TITLE SIGMATURE

NAME OF FIRM - DATE OF SUBMISSION

EXHIBIT A—SUPPORTING SCHEDULE (Specify. If more spuce is needed, use reverse)

COST EL NO. TEM DESCRIPYION (See footunte 5) EST COST (5)
7a “To Install, maintain and remove stations - 4 WD vehicle -
BOOO mi. & $.20/mi. and $80/ month - 1920
7a To Fall AGU meeting {San Francisco) to present paper on
study - $50 for University car 50
7b 50 man-days per diem field work @ $30/day 1200
7b 5 days per diem for AGU meeting @ $31.50/day 158
i 2 hours CDC 6400 @ $360/hour 720
9 Key punching and plotting 230
-9 6 compopent trailer field system - 3 mo. @ $4000/mo. 12000
9 Laboratory playback facilities - 3 mo. @ $1000/mo. 3000
) 4O Alr cel] batteries @ $35/each ' 1400
q 24 Lead acid @ $50/each 1200
9 9 magnetic field tapes @ $50/each LS50
9 10 digital computer tapes @ $50/each 500
9 Expendable materials and supplies 200
g Xerox and Communications 300

1, HAS ANY EXECUTIVE AGENCY OF THE UMITED STATES GOVERNMENT PERFORMED ANT REVIEW OF YOUR ACCOUNTS OR RECORDS IN CONNECTION WITH ANY (OTHER
GOVERNMENT PRIME CONTRACT OR SUBCOMNTRACT WITHIN THE PAST TWEIVE MONTHS?

G YES D WO (df yes. ideniify befou- )

MAME AMD ADDRESS OF REVIEWING OFFICE AND INDIVIDUAL TELEPHOME NUMBER/ EXTENSION

I, WL YOO REQUIRE THE USE OF ANY GOVERNMEMT PROPERTY N THE PERFORMANCE OF THIS PROPOSED CONTRACT?
D YES G NG (If yes. idenisfy oa reveric or separate page}

I, DO YOU REQUIRE GOVERNMENT CONFRACT FINANCING TO PERFORM THIS PROPOSED CONTRACT?
[ ves [ w0 c1f yes. idemsify.): [} movance eavments [] PROGRESS PaYMENTS GR [ ] GUARANTEED LOANS

. DO YOU NOW HOLD ANY CONTRACT (Or, do you bure uny swdependently finomsed (IRE1Y} projects ) FOR THE SAME OR SIMILAR WORK CALLED FOR BY THIS
PROFOSED CONTRACT?

. D YES D NQ (If yes, sdentify. }:

Y. DOES THIS COST SUMMARY COMFGRM WITH THE COST PRINCIPLES SET FORTH IN AGENCY REGULATIONS?

D YES D NG (If mo. explain on reverse or vepurate page)

Ser Rererse for Instructions and F OPTIONAL FORM 60 (10=71}
2
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CONTRACT PRICING PROPOSAL
(RESEARCH AND DEVELOPMENT)

Office of Management and Budget
Approval Ne. 29-RO184

- . . - . . . OF PA
This form is for use when ¢i} submission of cost or pricing dara {see FPR 1-3.807=3) is required and PAGE NO i GEs
i) substitution for the Optional Form 49 is authorired by the contracring officer. i 2
MNAME OF OFFEROR

HOME OFFICE ADDRESS

University of Nevada-Reno

Research Institute

da_ 89557

SUPPLIES AMD/CR SERVICES TO 8 FURNISHED

Shallow-Temperature Survey

JOAVISION S| AND LOCATION(S) WHERE WORK 15 1O BE PERFORMED

TOTAL AMOUNT OF PROPOSAL

12,755

GOV'T SOLICITATION NO,

DETAIL DESCRIPTION OF COST ELEMENTS

1. DIRECT MATERIAL ( ftrmvize ow Exbibit 4)

£ST COST (S)

TOTAL
EST COsT!

. PURCHASED PARTS

REFER-
ENCE?

b, SUBCONTRACTED ITEMS

t. OTHER-=( 1) RAW MATERIAL

f2) YOUR STANDARD COMMERCIAL HEMS

£3) INTERDIVISIONAL TRANSFERS (Al otbrr thay cost)

TOTAL DIRECT MATERIAL

2. MATERIAL OVERHEAD?

¢ Rare %N bope=)

3. DIRECT LARDR (Specify) EoURS MO0k costrsr(s )
Geologist, Elaine J. Bell 74 T0.38 | 1,806
Graduate Research Assistant-TBN 520 6.00 | 3,120

TOTAL DIRECT LABOR

&, LABOR OVERKEAD (Spevify Depariment or Cost Centter )

X BASE =

EST COST (§)

I all of 3, less GRA 12% 1,806 217
{—Graduate Research Asst. 1% 3,120 31

TOTAL LABOR OVERNEAD

5. SPECIAL TESTING (luclading firld wevk at Gerermment installations |

ST COST (5

TOTAL SPECIAL TESTING

&, SPECIAL EQUNPMENT (lf direct charge) (Ttesiize on Exbibit A )

7 ARAVEL (If direct charge) ( Give details on wituched Scbedwic)

EST COST (8)

o, TRANSPORTATION

1,500

& FER DIEM OR SUBSISTENCE

TOTAL TRAVEL

1,050

B. CONSULTANTS [ldentify—purpose—raie)

EST COST 7 5)

5550

TATAL CONSULTANTS

9. OTHER DIRECT COSTS (dreavite ow Exhibst 4 ) 2,444
. TOVAL DIRECT €OST AND UVERHEAD 10, 168
11, GENERAL AND ADMINISTRATIVE EXPENSE (Rute % of ort elrment Noi. 328 4 2 ‘58?
12, ROYALTIES *

1. TOTAL ENTIMATED COST 12,7568
14. FEE OR PROAIT

113 TOTAL ESTIMATED COST AND FEE OR PRUFIT 12,755

o - 83 -

OPTHONAL FORM 60

Ocober 197

Gencral Serviees Administration

FPR I=]06.816
ADAO- 101




t

4

This proposal is submiced for use in conaection with and in reaponse o (Describe REP. nic. }

DOE RFP NO. ET-78-R-08-0003 Shaliow Temperature Survey
and refiects our best estimaces 33 of this daee, in accordance with the Instructions o Offierors and the Footnotes which foliow.
TYPED NAME AND YITLE . SIGNATURE
MAME OF FikM DATE OF SURMISSION

EXHIBIT A—SUPPORYING SCHEDULE (Specify. If more space is needed, use reverse)

COS5T EL NO, ITEM DESCRIPTION {See fooinote 5 ) EST COST (S)
7a L WD vehicle @ $10/day and .20/mit Tor 30 days and Z0OD mi./day T500
7b 35 days @ $30/day TO50
9 Auger rental 15 days @ $35/day 525
9 708 ft. PYC 2'" diameter casing @ .17/ft. - LEE
9 Thermistor _rental 20 days @ $20/day 400
g Key punching, plotting ' 280
9 2 hrs, CDC 6400 @ $360/hour 720
9 Expendable materials and supplies 100
9 Communications 150
9 “Xerox, Graphjc Arts 150

L. HAS ANY EXECUTIVE AGENCY OF THE UNITED STATES GOVERNMENT PERFORMED ANY REVIEW OF YOUR ACCOUNTS OR RECORDS IN CONNESTION WITH ANY OTHER
GOVERNMENT PRIME CONTRACT OR SUBCONTRACT WITHIN THE PAST TWELYE MOMNTHS?

D YES D NO  {If yes, identify below. )

NAME AND ADDRESS OF REVIEWING QFFICE AND INDIVIDUAL TELEPHONE MUMBER/EXTENSION

H. WILL YOU REQUIRE THE USE OF ANY GOVYERNMENT PROPERTY iN THE PERFORMANCE OF THIS PROPOSED CONTRACT?
D TES G NG (1 yes. identify on recerse or sepuarate puge)

I, DO YOU REGUIRE GOVERNMENT CONTRACT FINANCING TO PERFORM. THIS FROPOSED CONTRACT?
[ ves [ WO (4f pes. idemtify.): ] aDvANCE pavaents [] PROGRESS PAYMENTS Ok [ ] GUARANTEED LOANS

Y. DO YOU NOW HOLD ANT CONTRACE (Or, de you bare uny sndependently p of (IRED) projets ) FOR THE SamE OR SIMILAR WORK CalLED FOR 3Y THIS
PROPOSED CONTRACT?

D YES D NO (If pes. idembify.):

¥. DOES THIS CO5T SUMMARY COMFORM WITH THE COST PRINCIPLES SET FORTH INM AGENCY REGULATIONS?

D YES D NG (I mo, explain on Teivrse or wpurase puge )

Ser Reverse for Instructions and Foeimsiey OFTIONAL FORM 60 (10=-71)
2

- 84 -



CONTRACT PRICING PROPOSAL Office of Manzpement and Budget

(RESEARCH AND DEVELOPMENT) Approval No. 29-RO184
This form is for use when () submission of cost or pricing data (see FPR 1-3.807-3) is required and PAGE NO. 1 NO- O;znca
{ i) substitution for the Optional Form %9 is authorized by the contracting officer.

NAME OF OFFERDR SUMPLIES AND/OR SERVICES 1O BE FURNISHED

Southland-Millican Cooperative Venture
HOME OFFICE ADDRESS

1000 Fort Worth Club Tower
Fort Worth, Texas 761082

Drilling of Geothermal Wells

DIVISION[ S} AMD LDCATIONS) WHERE WORK IS TO B PERFORMED TOTAL AMDUNT OF FROPOSAL SOV'T SOLCITATION HO,
Geothermal Exploration s 1,593,750 ET~78-R~08-0003
DETAIL DESCRIPTION OF CQST ELEMENTS
1. DIRECT MATERAL { Mewize on Exbibit A) . EST COST (5) Es}°¢’$’§v gffce:

. PURCHASED PARTS
b. SUBCONTRACTED ITEMS 1,593,750}
£ OVHER—{1) RAW MATERIAL

€2) YOUR STANDARD COMMERCIAL ITEMS

£3) INTERDIVISIONAL TRAMSFERS (.41 orher thun cost)

TOTAL (MRECT MATERIAL

2. MATERIAL OVERMEAD' [ Rate %NS burje=}
. ESTIMATED RATE/ EST
3. DIRECT LABOR (Specify) HOURS HOUR COST ($)
TOTAL DIRECT LABOR Saa : i
4. LABOR OVERHEAD (Specify Depuriment or Corf Center)' O.H. RATE K SASE = EST COST (55
TGTAL LABOR QUERHEAD

5. SPECIAL TESTING flucinding fivld uork at Gosernment insiallations) EST COST (8

TOT AL SPECIAL TESTING

8. SPECIAL EQUIFMENY (If dirtct charge) (Ftemeize ow Fxbibiit 4 )
7. TRAVEL (3 direct churge} ( Gite details on witached Schednie)
. TRANSPORIATION

EST COST ¢%;

b. PER DIEM OR SUSSISTENCE

TOTAL TRAVEL ' ~-0-
8. CORSULIANTS (ldentify —purpose—rafe ESTCOST /Sy
TOTAL CONSULTANTS -0~
. OTHER DIRECY COSTS (liemze on Exhibit 4}
10. TOUAL DIRECT CONT AND UVERHEAD 1,593,750
i1, GENERAL AND ADMINISTRATIVE EXPENSE f Ruse % of cost elemrnt Nox ) =D
12, ROYALTIES ' -0-
13. TOTAL ESTIMATED COST 1,593, 75b
L4, FEE OR PROHT =-0-
18. TOTAL ESTIMATED €OST AND FLE UR PROFIT i,593,75
1 OPTIONAL FORM o0
Ocrober 1571
o . . - B ) ) o . . ] Creneral St1vaces Admenistaten
- 85 - ’ i FPR 1-10.Hub

nndn



This proposal is submited lor use in connection with and in response o {Describe RFP, oi.)

RFP No. ET-89-R-08-0003 Geothermal Reservoir Assessment Case Study
Northern Basin and Range Province

and refects our best esrimates 25 of this date, in accordance with the lastroctivns 1o Offerers and the Foutnows which follaw.

TYPED NAME AND TIILE . SIGNATURE
Jere Denton, Project Administrator

NAME OF Fikm . DATE OF SUBMISSION
Southland Royalty Company 5-30-78
EXHIBIT A—SUPPORTING SCHEDULE ¢ Specify. If more space it weeded, use reverse)
- COST EL NO. IWEM DESCRIPTION [ Ser foomm 5) E5ST COST (8)
' T b. The entire cost of drilling the proposed three geotherma) ﬂﬁ]]S

will be sub~contracted by Proposer to the best available rig

company on a footage basis. The fixed cost proposal to the

Government Is a cost-sharing on the basis of estimated tota)
rilling costs of $125/foot as follows:

3 x 8,500' Maximum Depth x $125/ft. x 50% = 1,593,750

Under this proposal all costs necessary to the completion of
drilling in excess of $62.50 per foot will be underwritten by
the Proposer.

\__

There is no profit nor consulting fee accruing to Proposer.

1. HAS ANY EXECUTIVE AGENCY CF THE UNITED STATES GOVERNMENT PERFORMED ANY REVIEW OF YOUR ACCOUNTS DR RECORDS IN CONNECTION WITH ANY OTHER
GOVERNMENT PRIME CONTRACT OR SUBCONTRALT WITHIN THE FAST TWELVE MONTHS?

L) ves [ wo (4 yes. identify brlow-)
MNAME AMD ADDRESS OF REVIEWING QFFICE AMND tNDIVIDGAL TELEPHOMNE NUMGER/EXTENSION

U, WL YOU REGUIRE THE USE OF ANY GOVERNMENT PROPERTY IM THE PERFORMANCE OF THlS PROPOSED CONTRACT?

D YES m WO tif yes. identefy on recerie or sepuarate page)
W, DO YOU REQUIRE GOVERNMENT CONTRACT FINANCING TQ PERFORM THIS PROPOSED CONIRACT?
[Jves [ w0 rif ver idemtify.p: [} aovance ravments [[] rrocress vavmenrs oz [ 7] Guaranteen 10ans

Y. DO YOU NOW HOLD ANY CONTRACT (Or, do you bure wny indcpendently financed (IRGTY) projects) FOR THE SAME OR SIAILAR WORK CALLEQ FOR bY THIS
PROPOSED CONTRACT?

-Dm@mmem;
¥. DOES THIS COST SUMMARY COMFORM WITH THE COST PRINCIPLES 5ET FORIH IN AGENCY REGULATIONSY

E YES B NO  7If mo. expluin o0 Feverit or supurate pagr }
' See Reverse for dnstrucions and b ~ OPTIONAL FORM 60 (10-71)

2
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CONTRACT PRICING PROPOSAL

Office of Manapement and Budge:
(RESEARCH AND DEVELOPMENT) Approval Ne. 29-RO184
‘This form is for use when {7} submission of ¢ost or pricing data (see FPR 1-3.807-1} is required and PAGE MO, NG, OF PAGES
{ii) substitution far the Optional Form 39 is authorized by the contracring officer. 1 2

NAME OF OFFEROR .
Southland-Millican Cooperative Venture

HOME OFFICE ADDRESS

1000 Fort Worth Club Tower
Fort Worth, Texas

76102

SUPPLIES AND/QR SERYICES 1D BE FURNISHED

Well Testing and Reservoir Evaluation

DAVISHOM{S] AND LOCATIONS} WHERE WORX 5 TO BE PERFORMED
Geothermal Exploration

TOTAL AMDUNT OF PROPOSAL

s 174,282

GOV SOLICITATION NO.

ET-78-R-08-0003

DETAIL DESCRIPTION OF COST ELEMENTS

. DHRELT MATERIAL ¢ Hremeize wn Exhibit A)

L}

EST COST (§)

TOTAL
EST COST!

REFER-
ENCE™

w, PURCHASED PARTS

6. SUBCOMNIRACTED ITEMS

€. OVMER == {1 RAW MATSRIAL

{2} YOUR STANDARD COMMERCIAL ITEMS

£3) TERDIVISHOMAL TRANSFERS (A2 other than cast)

TOTAL DIRECT MATERLIL

. LABOR OVERMzAD [Spreify Deparimtnt or Cost Cenier )

QK. RATE

2. MATERIAL OVERHEAD'  {Ruse wNE base=)
. ESTIMATED RATE/ EST
3. DIRECT LAEOR {Specify) . HOURS HOUR COST (3)
TOTAL DIRECT 1LAGOR
'y

EST COST /5

TOTAL LABOR OUVERNEAD

. SPECIAL TESTING {Fucluding field work ai Crsi crmnment fusiullations)

EST COST (%)

TOTAL SPECIAL TESTING A
&. SPECIAL EQINFMENT (1f direst charee) (Hemize on Exhihit {) =0~
7. TRAVEL (If chiveur vharge) (Gice debeits om atioched Schedude ) EST COST {5) -
. TRAMHSPORIANION
&. PER DIEM OR SUESISTENCE :
TUTAL TRAVEL -0~
8 CONSULTAMTS (Fifenisfy = fuerpose—ruic) EST COST £ §) '
TOF AL CONMLTANTS -0~
? QLR DRECT COLIS fitemize ow Frbalr A ) . 174,282
10. TO AL DIRLLT CONE AN OVERHEAD {74 .282
I, GEMERAL AD & DMEISTRATIVE EAPENLE £ Rutr % of il tlesmeny N, ) =-0-
12, ROYALTIES *
1. TOTAL ENXTIMATID CONY
174,282
b4 MEE OF MROJIT =)=
15

FOT UL ENFIMATFD COME AND (1 E R PROKET

174,282 1

- 87 -

OFTIONAL HORM 0
Ocnber 1971
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This proposal is submitted lor use in connection with and in response 0 ( Desribe RFP, en )

RFP No. ET-78-R-08-0003 Well Testing and Reservoir Evaluation

and ceflects our best estimates as of chis date, in sccordance with the Instructions o Offerars and the Footnows which follow.

TYPED NAME AND NITLE . SIGNATURE
Jere Denton

Project Administrator
NAME OF Fikm DATE OF SUBMISSION

Southland Royalty Company 5-30~78
EXHIBIT A—-SUPFORTING SCHEDULE ( Specify. If more spuce is needed, use reverse)
COST Et NO. ITEM DESCRIPTION (See footnuie 5) EST COST {5)

9 Estimate based upon total costs of -§116,319 per well for test-
ing and reservoir evaluation.

3 wells @ $116,319 = $348,657

Since this work will be sub-contracted and performed in con-
junction with the Univ. of Nevada Case Study, the detailed cost
figures are not vet avallable. The above per well estimate is
based upon a proposed detailed budget submitted to Proposer by
the California_State Land Commission in the amount of $41,219
for partial testina and reservoir endineering with the balance

of $75.000 being estimated as the costs of equlpment nhecessary
for conducting thg tests, |t is g;ngg;g ;bg; equipment costs
r ir ncountered
ilii iables.

Proposed cost to Government:
Reservoir test and Epngineering 3 ® Sh41,219 = §123 667

Equipment Fstimate 3 @ $75,000 = $225,000
X 22.5% =_ B0, 625 = |817h4.282

The net effect of this computation produces a cost share to Gov-
ernment of approximately 50% of total, with the intention of
Proposer bearing substantially all equipment costs and the
Government to bear 100% of reservoir evaluation services.

L HAS ANY EXECUTIVE AGEMNCY OF THE UNITED STATES GOVERNMENT PERFORMID ANY REVIEW OF YOUR ACCOUNTS OR RECORDS IN CONNECTION WITH ANT OTHER
GOVERNMENT PRIME CONIRACT OR SUBCONTRACT WITHIN THE PAST TWELVE MONTHS?

D YesS a RO (If you, idenitify below. )

NAME ANRD ADDRESS OF REVIEWING OFFICE AND INDIVIDUAL

TELEPHOME NUMBER/EXTENSION

#. WKL YOU REQUIRE THE USE OFf ANT GOYERNMENT PROFERTY iN IRE PERFORMANCE OF THIS PROFOSED COMTRACT?

D YES E NG FIf yes. sdontsfy om reaerse or separate puge}
HE DO YOU REQUIZE GDVERKMENT LONTRACT FINANCING TO PERFORM THIZ PROPOSED CONTRACT?
[ ves gm0 af ses ideomsifr.s: (] apvance vavments [] erocress ravmemis on (] Guaranieeo t0ans
¥, DO YOU NOW HOLD ANY CONIRACT {Ur. o you buaic any sudependenily pranced (IRGID) projects) FOR THE SAME DR SIMILAR WORK CALED FOR §Y THIS
FROFPOSED CONTRALCT?

0] ves KO No (47 yer, identsfy. )
¥, DOES THIS COST SUMMARYT CONPORM WITK i COS5T PRINCIPLES SET FORTH 1R AGENCY REGULATIONS?
m Yts D HO  (1f na. sxpluin on recerie or sipuraie papr}
Set Revwrse for Iwsiructrons awsd Feciwotes QPTIONAL FORM 60 {10-7]

2
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BUSINESS AND MANAGEMENT

1. As the proposers are relatively new to the geothermal business, their
geothermal experience is limited. For specific geothermal experience, the
proposers will be relying upon their ability to contract a reputable geo-
thermal well drilling company. Insofar as property and project management,
drilling supervision, and financial control experience is concerned, the
ongoing busines of Southland and Millican -~ as evidenced particularly in
Southland's annual report -- has well equipped the Cooperative Venture to
handle these aspects of the proposal. Both companies are experienced in
oil and gas exploration, with Southland alone having participated in the
drilling of 245 oil and gas wells in 1977 with an average 40% working
interest, In 1977, Southland supervised drilling operations on 112 wells
in eight states and Carada. |t is intended that Southland will act as
Operator of the Cooperative Venture in the event a contract is awarded.

2. Key Personnel (in brief) - See Appendix _B_for Complete Resumes.

Dr. Lawrence T. Larson - Chairman and Professor of Geology,
Mackay School of Mines, University of Nevada

Dr. David B. Slemmons - Former Chairman, Geology Department,
Mackay School of Mines, University of Nevada

Dr. Michael D. Campana, Assistant Research Professor,
Water Resources Center, Desert Research Institute

Dr. Roger L. Jacobsen, Assistant Research Professor,
Water Resources (enter, Desert Research Institute

James D. VanWormer, M. S., Research Assistant in Seismology,
University of Nevada

Elaine J. Bell, M, S., Consulting Geologist,
University of Nevada

Richard L. Jodry, M. S., President,
Energy and Natural Resource Consultants-Geothermal Consulting

Michael D. Campbell, M. A., Consulting Geologist,
Keplinger and Associates

George 0liver, Petroleum Engineer, Manager of Drilling
Southland Royalty Company

Jere Denton, Natural Resources Manager,
Southland Royalty Company
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Noel J. Rasmussen, Consulting Geologist and Geophysicist,
Gravity and Magnetic Interpretation

Duane A. Landine, Engineering Physicist, President,
Enviro-Labs

Herbert L. Eggleston, Industrial Engineer, Chairman,
Enviro-Labs

3. Co-administrators of the work to be conducted by the Mackay Minerals
Research Institute are Dr. Larson and Mrs. Bell. Their organizational
structure and administrative budget are attached. The efforts of the
University and the Southland-Millican Cooperative Venture will be administered
by Mr. Denton, using the financial control system and computerized reports
available within the Southland management reporting and control system.
He will coordinate all efforts between Southland, Millican and their re-
spective consultants. He will coordinate all drilling activities in cooper-
ation with Mr. Oliver, who is Southland's Drilling Manager. (See chart 6,
pagngA:) Drilling will be contracted for on the basis of geothermal
experience and rig availability.

Reports will be issued monthly by Mr. Denton and final reports will
be prepared by all sub-contractors and consultants and integrated by him.
Distribution of data obtained under this proposal may be made under any
arrangements agreeable to the DOE.

Considering the extensive federal and state permitting procedures
and their lack of predictability, it does not appear advisable to the
proposers to set fixed deadlines for many phases of the work. As no
deep tests have been drilled in Dixie Valley, the drilling time is also
problematical. Under these circumstances, the management of the program
must remain flexible with regard to time. However, it should be noted the
vested interests of the prime contractor make the timely completion of
the program at ]east as important to it as to the DOE. The proposer's
best current estimate of the timing of the program is shown in chart 3,

page 598 .
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Jere Denten - Program Manager
1000 Fort Worth Club Tower
Fort Worth, Texas 76102
Phone - (817) 390-9200

George Oliver - Drilling Adviser
1000 Fort Worth Club Tower

Fort Worth, Texas 76102

Phone - (817) 390-9200

Dr. Lawrence Larson - University Program Administrataor
Department of Geology

Mackay School of Mines

University of Nevada

Reno, Nevada

Phone - (702) 784-6050

Elaine Bell - University Program Adminfistrator
Department of Geology
Mackay Schocl of Mines
University of Nevada
Reno, Nevada
Phone - (702)-784-6050
Richard L. Jodry - Geothermal Consultant to Southland
President
Energy and Natural Resource Consultants
Dalias, Texas
Phone - (214} 238-9554 or (512) 349-1426
Michael D. Campbell - Geothermal Consultant to Millican
Keplinger & Associates
Houston, Texas
Phone - (713) 651-3127
The draft contract is an acceptable starting point for negotiations,
however, for ease of administration, and because the proposal is on a
fixed price basis and conducted under federal lease restrictions, the pro-

posers will seek to eliminate all of the standard provisions that are not
germane to delivery of data or the timely completion of the project.

This is especially true with respect to the provisions regarding
subcontracts as the University of Nevada is a co-proposer and is only
being considered a sub-contractor for administrative purposes. In
addition, the proposers intend to find the best drilling contractor
possible within the constraint of rig availability and feel that cost

should not be a primary consideration,
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Proposer will request at negotiations, a contract clause providing
for mutual termination of the project if, in the opinion of the industry
consultants and company representatives, the drilling program has suffered
fallures or reversals such as to make further pursuit of commercial
geothermal development of the project area economically infeasible.

In general the proposers feel that a contract can be negotiated
based upon the standard contract provisions, even though it is felt
that most of them are not relevant due to the nature of the work con-
templated by the RFP and the proposal. The proposers hope the DOE
has the room to be flexibie on the contract, but such flexibility is
not a necessary condition of this proposal.

6. The ''program technical scope’ set forth in the RFP has been
reviewed and all of the data which will be furnished pursuant to a
contract may be published immediately upon submission to the DOE.
7. See attached annual reports for Southland Royalty Company and
Millican 0il Company. (Appendix C)

8. This proposal will remain in effect for 120 days after May 30,
1978, unless modified at the request of the DOE within that period
of time.

9. The person({s) signing the proposal has the authority to commit
the proposer to all the provisions of the proposal.

10. Representations and Certificates

GSA Form 198, copies attached.
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REFERENCE [ Enter sme No.f1) at om SE 19, 21 and 232)

REPRESENTATIONS AND CERTIFICATIONS

{Construction and Architect-Engineer Contract)
{For use with Stuadard Forms 19, 21 and 252)

"0 YHERNG =" R T AN COoPERATIVE VENTURE
Jere Denton - Program Administrator

1000 Fort Worth Club Tower -
Fort Worth, Texas 76102 5/27/78

In negotiated procurements. “bid" and “bidder” shall be construed to mean “offer'” and offeror.”

The bidder makes the following representacions and certificacions as a part of the bid identified
above. (Check appropriate boxes.)

1. SMALL BUSINESS - (Millican is, Southland is not)

He [X is. [ is not, a small business concern. (A small business concern for the purpose of Government procurement
is # concern, including its affiliates, which is independently owned and operated, is not dominant in the field of opera.
tions in which it is bidding on Government concracts, and can further qualify under the eritecia conceming number of
employees, average annual receipts, or other criteria as prescribed by the Small Business Administration, For additional
information see governing regulations of the Small Business Adminiscracion (13 CFR Pare 121)).

DATE QF 1D

2, MINOQRITY BUSINESS ENTERPRISE

He [J is, ( is not 2 minority business enterprise. A minority business enterprise is defined as 2 "business, at least 50
percent of which is owned by minority group members or, in case of publicly owned businesses, at least 31 percent of
the stock of which is owned by minority group members.” For the purpose of this definition, minority group members
are Negrous, Spanish-spesking American persons, American-Orienuls, American-Iodizns, American.Eskimos, and American-
Aleuts.”

3. CONTINGENT FEE

{a) He D has, E has not, employed or retained any company or person (other than a full-time bona fide employee
working solely for the bidder) ro solicit or secure this contract, and 4} he D has, E] has not, paid or agreed o pay
any company or person [other than a full.iime Yona fide employee working solely for che bidder) any fee. commission,
percentage of brokerage lee, contingent upon or resulting from the award of this contrace; and agrees o furnish informa.
tion relating to (a) and rb; above as requested by the Contracting Officer. (For suterpreiation of the representation, includ.
ing the tevm “bonn fide employee”’ see Code nf Federal Regutations, Title 1, Subpurt 1-1.5.})

4. TYPE OF ORGANIZATION 217
T Mil ican
He operates as an E]mdw:dua! Dpartnershnp,D:omt venmre mmtporanon, !ncorporated in State of exa.s. ( L. ! )

5, INDEPENDENT PrICE DETERMINATION

{a) By submission uf this bid, each bidder certifies, and in the case of 2 joinc bid each party thereto certifies as to his
own organization, cthat in connection with this procuremenc:

(1) The prices in this bid have been arrived at independently, without comuiunon. cammunicaiion, or agres-
ment, for the purpose of restricting competition, 23 (o any matrer relating 10 such prices with any other bidder or with
any competitor;

{2) Unless otherwise required by law, the prices which have been quoted in thy bid have not been knowingly
disclosed by the bidder and will not knowingly be disclosed by the bidder prior 10 upening, in the case of a bid, or
ptior to award, in the case of a proposal, directly or indirectly to any other bidder or to any competitor; and

{3) No atwrempt has been made or wil)l be made by the bidder to induce any other person or firm (o submit or
aot o submit 2 bid for the purpase of restricting competition.

{&) Each person signing this bid certifies that:

{1} He is the person in the bidder's organization responsible within that organization for the decision as to the
prices being bid herein and thar be has not participated, and oill not participate, in any action contrary to ()t}
through {#)(3) above; or

{2} (i) He is not the person in the bidder’s orgam:auon responsible within that organizacion for the decision
as to the prices being bid herein but that he has bren authorized in writing 10 act as agent for the persons respon-
sible for such decirion i certifving that sueh persons have not panicipated, and witl not parcicipate, in any action
contrary e («) (1) theough (o) (3) above, and as cheir agent does heseby so certify; and (ii) he has not paricipated,
and will not participate, in any zctivn contrary o () {1} shrough («){3) above.

{c} This certification is not applicable 1o a foreign bidder subminting 2 bid for a contract which requires performance
at delivery outside the United States, its possessions, and Puerio Rico.

{4) A bid will not be comidered for award where (s) 11}, ()3}, or {H) abow hay been deleted vr moditied.
Where {«) (2} above, has been deleted or modified, the bid will nor be considered for award unless the bidder furnishes
with the hid 2 signed statement which sets forth in detail the circumstances of the disclosure and the head of the agency,
or his designee, determines that such dlaclusure was not made for the purpose of restricting n.ornpcmmn.

NOTE—Bids mnt set forth full, accurate, umd complete infarmation as reguired by this incitation for Bils Cincluding
attachmrents). The penalty for making fulse stutements ju bids is preseribod i 15 U 8.0, 1001, ’

ce s ———
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THE FOLLOWING NEED BE CHECKED ONLY IF éID EXCEEDS $10,000 IN AMOUNT,
6. EQUAL OPPORTUNITY

He [J has, (X has aot, pacticipated in a previous contract or subcontract subject to the Equal Oppottunity Cleuse herein, the clause
originally contained in Section 301 of Executive Order No. 10923, or the clause contained in Section 201 of Executive Order No. 111143
he [ has, [0 has not, filed all required complisnce reports; and representations indicating submission of required compliance reports,
signed by proposed subcontractors, will be obtained prioe to subcontract awards.

(The above cepresentations oeed not be submicted in connection with copuacts or subconuacts which are exempt from
the equal opportunirv clause.)

7. PARENT COMPANY AND EMPLOYER IDENTIFICATION NUMBER
Each bidder shall furnish the follawing information by filling i the appropriate blocks:

() Iy the bidder owned or controlled by a parent company as described below? E] Yes Eﬂ No. (For the purpose of
this bid, a parent campany is defined as ame which either cums or controls the activities and bozic business policies of the bidder.
Ta ouwm gnother company méans the parent company must ousn at least o majority (more than 50 percent) of the vating rights
in that campuny. To control anather company, such ownmership is not vequired; if another company is able to formulete, deter-
mine, or velo basic business palicy decisions of tbe bidder, such ather campany is contidered the parent company of the bidder.
This control may be exercised through the use of daminant minority voting vights, use of proxy voting, coniractual arrangemenis,
or otberwise.)

(8) if the answer o (a) above is “Yes,” bidder shall insert in the sp2ce below the name and main office address of the
parent company. ' .

NAME OF PARCMT COMPANY MAIN OFFICE ADORESS  (No., Streer, City, Statr, and ZIP Codel

(¢) Bidder shall insert in the applicable space below, if he has no parent company, his own Employer's Ideatificetion
Number (E.I. No.) (Federal Social Security Number uted on Employer's Quarterly Federal Tax Return, US. Treaswry Depari-
ment Farme 941), or, if he has a parent company, the EI. No. of his pareat company.

EMPLOYER FARENT COMPANY R MODEA
IDENTIFICATION NUMBER OF % 75;‘0%72527 {Southland)
2rolanteol fur11: \

LI A= A~ o S O~ 2

7.7
8. CERTIFICATION OF NONSEGREGATED FACILITIES

(Applicable 10 (1) contracts, (2) subcontrzct, and {3) agreements with applicants who are themselves performing federzlly
assisted construction contracts, exceeding $10,000 which are ot exempt from the provisivns of the Equal Oppormsicy dause)

By the submission of this bid, the bidder, oferor, applicant, or subcontractor certifies that he does pot mainain or
provide for his employees any segregated facilities 2t any of bis estblishments, 20d that he does oot permit his employess
tw pecform their services at way location, under his control, where segregaced facilities are mainuined. He certifies funther
that he will sot maiowin or provide for his employees 2oy segregated facilities at any of his esmblishments, aad that he
will not permit” his employees 10 perform their services 2t any location, ugder his contol, where segregared facilities are
maintained. The bidder, offeror, applicant, or subconzractor agrees that & beeach of chis certification is 2 viclation of the
Equal Opportunity clause in this contract. As used ia this certification, the term “segregated facilities™ means any waiting rooms,
work areas, rest rooms and wash rooms, restaursncs and other eating areas, time clocks, locker rooms zod other storage or
dressing sreas, parking lows, drinking fountains, recreation or encerzinment areas, transportation, aod bousing facilities pro-
vided for employees which sre segregated by explicit directive or are in fact segrepated on the basis of race, color, religion, or
pational atigin, because of babit, local custom, or otherwise. He further agrees that (except where he has obtained ideatical
certifications from proposed subcoatracrors for specific time periods) he will obuin identical certificatons from proposed sub-
contractors prior to the award of subcoatractors exceediag $10,000 which are not exernpt from the provisions of the Equal Op-
prtunity clause; that he will retain such cercifications in his files; and thar he will forward the following notice to such pro-
posed subcootractors (except where the proposed subcontractors have submirted identical certifications for specific time petiods):

NOTICE TQ PROSPECTIVE SUBCONTRACIORS OF REQUIREMENT FOR CERTIFICATIONS
OF NONSEGREGATED FACILITIES

A Cenification of Monsegregated Facilities wust be submitied prior to the sward of a subcootract exceeding $10,000 which
is bot exempt from the provisions of the Equal Opportuaity clause. The certification may be submitted either for each subcon-
tract or for all subcoatraces duriag a period {ie, Quarterly, semipnnualty, or anaually),

NOTE: The peoalty for making false staremens in offers is prescribed in 18 US.C 1001,

9. CLEAN AIR AND WATER

(Applicable if the bid or offer exceeds $100,000, or the contracting officer has determined that orders under an indefinite
quantity contract in zny year will exceed $100,000, or & facility o be used has been the subject of 2 convictioa uader the Clean
Air Act (42 US.C. 1857¢-8(c) (1)) or the Federal Water Polludon Control Act (33 US.C. 1319(c)) sad is listed by EPA, of
is oot otherwise exempe) . o

The bidder or oferor certifies as follows: - . .- . .

(a) Aoy facility to be utilized in the performance of this proposed coawract has [, bus aot (5, been listed oo che Enviroa-
mentel Protection Agency List of Violating Facilities,

{b) He will prompuly notify the contmcting officer, prior 1© award, of the receipt of any communiation from the Direcror,
Office of Federal Acivities, Enviroameneal Protection Agency, indicacing that aay facilicy which ke proposes to usc for the pet-
formance of the contrace is under consideration to be listed oo the EPA List of Violadng Facilitiea

(¢) He will include subseantially this certication, including this parzgraph (), in every oonexempt subcoarract

STANDARG FORM 19-B (Back} JUNE 1876 EDMTION WU 3.6P0:1977-0-241-530/3764
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SUPPLEMENT TO REPRESENTATIONS AND CERTIFICATIONS

BUY AMERICAN CERTIFICATE

The bidder or afferor hereby certifies that each end product,
except the end products listed below, is a domestic source end
product (as defined in the clause entitled "Buy American Act");
and that components of unknown origin have been considered to
have been mined, produced, or manufactured outside the United
States.

Excluded end products (show country of origin for each excluded
end product):

AFFIRMATIVE ACTION PROGRAM

The following paragraphs are added:
£ Southland
a. The bidder or proposer represents that he {(a) {x] 1. has
developed and has on file, | ] 2. has not developed and
does not have on file at each establishment an affirmative
action program as required by the rules and regulations of
the Secretary of Labor (41 CFR Part 60-1 and 60-2), or that

Millican he (b),[X] has not previously had contracts subject to the

written Affirmative Action Program requirement of the
Secretary of Labor.

If such a program has not been developed, the bidder will
complete the following:

DMillican _, Millican
The bidder does [ ], does not [X] igg;gyfﬁﬁ?e than 50
employees and has [ ], has not [X]¢Feen awarded a
contract subject to Executlve QOrder 11246 in the
amount of $50,000 or more since July 1, 1968. If such
a contract has been awarded since July 1, 1968, give
the date of such contract, but do not list contracts

awarded within the last 120 days prilor to the date of
this representation.

b. The bidder or propoeser represents (a) that a full compliance
review of the bidder's employment practices [ ] has, [ X
has not been conducted by an agency of the Federal Government;
that such compliance review [ ] has, [X] has not been
conducted for the bidder's known first-tier subcontractors
with a subcontract of $50,000 or more and having 50 or more
employees and (b) that the most recent compliance reviews
were conducted as follows:
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NAME OF CONTRACTOR DATE FEDERAL AGENCY

(include known
first-tier sub-
contractors)

c. The bidder or proposer represents that if the bidder has 50
or more employees and if this Contract is for $50,000 or
more, and that for each subcontractor having 50 or more
employees and a subcontract for $50,000 or more, and if he
has not developed one, a written affirmative action plan
will be developed for each of its establishments within 120
days from commencement of the Contract. A copy of the
establishment's plan shall also be maintained at the estab-
lishment within 120 days from the date of commencement of
the Contract.

The Affirmative Action Compliance Program will cover the
items specifically set out {in 41 CFR Part 60-2 and shall be
signed by an executive of the Contractor.

d. Where the bid of the apparent low responsible bidder is in
the amount of %1 million or more, the bidder and his known
first-tier subcontractors which will be awarded subcontracts
of $1 million or more will be subject to full, preaward
equal opportunity compliance reviews before the award of
the Subcontract for the purpose of determining whether the
bldder and his subcontractors are able to comply with the
provisicns of the equal opportunity clause.

e. The bildder or proposer, if he has 100 or more employees,
and all subcontractors having 100 or more employees are
required to submlt the Government Employer Information
Report SF 100 (EEO-1), within 30 days after award, unless
such report has been filed within 12 months preceding
award. The EEO-1 report is due annually on or before March
31.

12, COST ACCOUNTING STANDARDS--EXEMPTION FOR CONTRACTS OF $500,000
OR LESS-~CERTIFICATION

If this proposal is expected to result in the award of a contract
of $500,000 or less and the offeror is otherwise eligible for an
exemption, he shall indicate by checking the box below that the
exemption to the Cost Accounting Standards clause (FPR 1-3.1204)
under the provisions of 4 CFR 331.30(b){(8) {(see FPR 1-3.1203(h))
is claimed. Where the offeror fails to check the box, he shall
be given the opportunity to make an election in writing to the
Contracting Officer prior to award. Failure to check the box
below or make such an election shall mean that the offeror
cannot claim the exemption to the Cost Accounting Standards
clause or that the offeror elects to comply with such clause.
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f 1 Certificate of Exemption for Contracts of $500,000 or Less.

The offeror hereby claims an exemption from the Cost Accounting
Standards clause under the provisions of 4 CFR 331.30(b)(8) and
certifias that he has received notilfication of final acceptance
of all irems of work on (1) any prime contract or subcontract in
excess of $500,000 which contains the Cost Accounting Standards
clause, and (11) any prime contract or subcontract of $§500,000
or less awarded after January 1, 1975, which contains the Cost
Accounting Standards clause. The offeror further certifies he
will immediately notify the Contracting Officer in writing in
the event he is awarded any other contract or subcontract contain-
ing the Cost Accounting Standards clause subseguent to the date
of this certificate but prior to the date of any award resulting
from this proposal.

13. = DISCLOSURE STATEMENT--COST ACCOUNTING PRACTICES AND CERTIFICATION

Any contract in excess of $100,000 resulting from this solicita-
tion except (1) when the price negotiated is based on: (A) estab-
l1ished catalog or market prices of commercial items sold in
substantial quantitles to the general public, or (B) prices set
by law or regulation, or {11) contracts which are otherwise

exempt (see 4 CFR 331.30(b) and FPR 1-3.1203(a}(2)) shall be
subject ta the requirements of the Cost Accounting Standards
Board. Any offeror submitting a proposal which, if accepted,

will result in a contract subject to the requirements of the

Cost Accounting Standards Board must, as a condition of contract-
ing, submit a Disclosure Statement as required by regulations of
the Board. The Disclosure Statement must be submitied as a part
of the offeror's proposal under this solicitalon (see I, below)
unless (i) the offeror, together with all divisions, subsidiaries,
and affiliates under common control, did not exceed the monetary
exemption for disclosure as established by the Cost Accounting
Standards Board (see II. below); (ii) the offeror exceeded the
monetary exemption in the Federal Fiscal Year immediately preceding
the year in which this proposal was submitted but, in accordance
with the regulations of the Cost Accounting Standards Board, is
not yet required to submit az Disclosure Statement (see IXI.
below); (iii) the offeror has already submitted a Disclosure
Statement disclosing the practices used in comnection with the
pricing of this proposal (see IV. below); or (iv) postaward
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 proposals
or accumulating and reporting contract performance cost

data.
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Check the appropriate box below:

{1 I. CERTIFICATE OF CONCURRENT SUBMISSION OF DISCLOSURE
STATEMENT (S)

The offeror hereby certifies that he has submitted, as a part of
his proposal under this solicitation, copies of the Disclosure
Statement(s) as follows: (i) original and one copy to the
cognizant Contracting Officer; and (iil)} one copy to the coguizant
contract auditor.

e

Date of Disclosure Statement(s):

j 1 Name(s) and Address{es) of Cognizant Contracting Officer{s) where
filed:

The offeror further certifies that practices used 1n estimating costs
in pricing this proposal are consistent with the cost accounting
practices disclosed in the Disclosure Statement(s).

£xl] il CERTIFICATE OF MONETARY EXEMPTION

The offeror hereby certifies that he, together with all divisions,
subsidiaries, and affiliates under common control, did not receive
net awards of negotiated national defense prime contracts subject to
Cost Accounting Standards totaling more than $10,000,000 in either
Federal Fiscal Year 1974 or 1975 or net awards of negotiated national
defense prime contracts and subcomtracts subject to cost accounting
standards totaling more than $10,000,000 in Federal Fiscal Year 1976
or .in any subsequent Federal Fiscal Year preceding the year Iin which

this proposal was submitted.

CAUTION: Offerors who submitted or who currently are obligated

to submit a Disclosure Statement under the filing requirements
previously established by the Cost Accounting Standards Board

are not eligible to claim this exemption unless they have received
notification of final acceptance of all deliverable items on all
of their prime contracts and subcontracts containing the Cost
Accounting Standards clause,

{1 III. CERTIFICATE OF INTERIM EXEMPTION

The offeror hereby certifies that (i) he first exceeded the monetary
exemption for disclosure, as defined in II. above, in the Federal
Fiscal Year immediately preceding the year in which this proposal was
submitted, and (11) in accordance with the regulations of the Cost
Accounting Standards Board (4 CFR 351.40(f)), he 1is not yet required
to submit a Disclosure Statement. The offeror further certifies that
if an award resulting from this proposal has not been made by March 31
of the current Federal Fiscal Year, he will immediately submit a
revised certificate to the Contracting Offizer, in the form specified
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under I. above or IV. below, as appropriate, to verify his submission
of a completed Disclosure Statement.-

CAUTION: Offerors may not claim this exemption if they are
current’y required to disclose because they exceeded monetary
thresholds in Federal Fiscal Years prior to Fiscal Year 1976.
Further, the exemption applies only in comnection with proposals
submitted prior to March 31 of the year immediately following
the Federal Fiscal Year in which the monetary exemption was
exceeded.

[1] IvV. CERTIFICATE OF PREVIOUSLY SUBMITTED DISCLOSURE
STATEMENT(S)

The offeror hereby certifies that the Disclosure Statement (s) were
filed as follows:

Date of Disclosure Statement(s):

Nawe(s) and Address(es) of Cognizant Contracting Officer(s) where
filed:

The offeror further certifies that practices used in estimatiﬁg costs
in pricing this proposal are consistent with the cost accounting
practices disclosed in the Disclosure Statement(s).

14, ADDITIONAL' COST ACCOUNTING STANDARDS APPLICABLE TO EXISTING

CONTRACTS--CERTIFICATION

(a) Cost accounting standards willl be applicable and effective
as promulgated by the Cost Accounting Standards Board to

any award as provided in the Federal Procurement Regulations

Subpart. 1-3.12. 1If the offeror presently has contracts or
subcontracts containing the Cost Accounting Standards

clayse, a new standard becomes applicable to such existing
contracts prospectively when a new contract or subcontract
containing such clause is awarded on or after the effective
date of such new standard. Such new standard may requlre a

change in the offeror's established cost accounting practices,

whether or not disclosed. The offeror shall specify, by an
appropriate entry below, the effect on his cost accounting
practice.

(b} The offeror hereby certifies that an award under this
solicitation [ ] would, [ X would not, in accordance with
paragraph (a)(3) of the Cost Accounting Standards clause,

require a change in his established cost accounting practices

affecting existing contracts and subcontracts.
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NOTE: If the offeror has checked "would" above, and is
awarded the contemplated contract, he will also be required
to comply with the clause entitled Administration of Cost
Accounting Standards.

Firm: MILLICAN OiL COMPANY Firm: SOUTHLAND ROYALTY COMPANY
Thomas W. Clay ' I. Jon Brumley
> | /’ ﬁ
e » o
Name: Jg}/;“/fk ~ *7,’ . L -/'f,v Name: ///\ ST

Date: 5/27/78 Date: 5/27/78

Title: President Title: President & CEO




Appendix A

1

-101-



;‘Diﬁc[:uuze dug/'ecl‘ fo......
. Zestictions on title puge
ENVIRO-LABS, INC.

727 SOUTH MAIN STREET BURBANK, CALIFORNIA 91506
TELEPHONE (213) 846-9920
2UR NEW ADDRESS: 626 SONORA AVE., GLENDALE, CA 91201, (213) 240-2666

PROSPOSED GEOTHERMAL WELL TEMPERATURE
LOGGING INSTRUMENT SYSTEM

A proposed Temperature Logging Instrument System for Geothermal Wells will
be composed of the following itemss

1, Digital Thermometer

2, Cable Reel-motor driven with slip rings
3, High Temperature Cable

4, Platinum Resistance Element Semsor

5. Alternate Integrated Circuit Sensor

6. Cable Counter

7. Tripod with Cable Sheave

8. Portable Enclosure for entire System

A battery powered Digital Thermometer with 'liquid crystal'display has been
developed by Enviro-Labs, Inc, for temperature logging and will be used in
this system., Range of the presemt unit is -100 to +200° Celsius. This unit
could be calibrated in degrees Fahrenheit, if required., Rechargable nickel-
cadmium batteries are used in this small, portable thermometer which measures
15" x 45" x 6,

The Cable Reel proposed for this system is a rugged, portable reel with
die-cast aluminum frame fitted with 4 conductor silver - silver graphite slip
ring assembly driven by a 12 volt DC motor. The reel capacity is 2500 ft, of
cable with maximum outside diameter ,187", This reel without motor drive has
been used successfully in field logging operations for three years with very
good results and has proven capability to withstand field service.

-A, 1 -
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The cable proposed for the system is made with Kynar insulation (Polyvinylidene
Pluoride) for sustained testing at 150°C and short term exposure to 180°C,

An additional attribute of Kynar insulation is its resistance to abrasion and
cut-through, & very important factor in deep well logging.

Platinum Resistance Sensor was selected for the standard sensor because of its
ruggedness and stability, These probes have been well proven over years of
industrial use, Methods of attachment to the cable and appropriate sealing
and encapsulation compounds must be investigated for the most effective seal
that can be applied. A special integrated circuit temperature sensor is
being investigated now that may perform as well or better than the Platinum
Probe up to 150°C, It is expected that greater linearity can be achieved
with the IC semnsor but final tests will determine which probe is usded in the
systenm,

A cable counter reading in feet and tenths of feet to 9999 feet will be
employed. The counter will have the capability of having the cable removed
from the counter jaws during rewind, if required. The counter will be
manually resettable to zero.

A tripod and cable sheave assembly will be provided in the system for ease
of lowering cable in the well. This assembly will assure the cable entering
the well vertically so as to keep the cable from being scraped on the well
pipe edges, A cable clamp assembly will be attached to the tripod to clfmp
the cable at any desired depth in order that readings can be taken without
holding the cable by hand.

A portable carrying case will be provided to properly house all the equip-
ment of the system for transport by car or plane, The case will be hinged
so that the system can be operated without complete removal from the case,
giving a platform base for operation in uneven, rocky of muddy groumd.

It is expected that this entire system can be operated by one man in the

field,

- A, 2-
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RESUME

Dusne A, Ladine

Date of Birth:
Place of Birtht

Residence, (Glendale

Education:

May 1971

November 26, 1928

Sidney, Nebraaska

Lives with wife, Gina, Daughters
Linda 21, Sherry 18, and son

Jay 15

University of Colorado=-Bachelor

of Science in Engineering Physics
Graduate Studies:

North Texas State College~

Denton, Texas

Southern Methodist University-
Dalles, Texas -
UCLA-Los Angeles, California
Graduate courses in advanced
electronics, transistor electronics,
digital computers, servomechaéisma,
control system synthesis, and

computer logic.

Patents: (Issued and applied for)
Punched Tape Reader(2 patents)
Punched Tape Drive Mechanism

Boring Bit Locator (2 patents)



Magnetically Gated Transistor Amplific
Transistor Amplifier Circuit
Direct Drive Servo for Data Conversio:

Quadrature Rejector Circuit for
Servo Amplifier

Transistorized Solenois Amplifier

Publications end Papers:
Magneticeidly Gated Transistor
Servo Ampiifier. Technical paper
delivered to various chapters of
American Institute of Electricel
Engineers, and Institute of

“ Radio Engineers

'Design for Miniaturization',
Ladine, Spencer, and Ohlson,

Electromechanical Design, August

1960

"A None-Lincar Servo for Direct

Applications"” Librascope Technical

Review 1960

Affiliations:

Sigma Pi Sigma - National Physics
Society -~ Institute of Electrical «
Electronic Engineers - American
Institute of Electrical Engineers
Instrument Society of America

American Association for Advancement
uf Sciences ¢
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1971« Enviro-Labs President and Director of Engineering

"1968-

1964~

Presently responsible for general operations of
company with primary emphasis on final product

development, product testing, and manufacture,

Formerly, for six years as partner in Industrial Dynamica

he was responsible for design and development of
product line of peripberal data monitoring equipment

for water pollution control,

1971 Goldak Co,,Inc, Pirector of Engineering
Responsibjilities ilnolude guidance of an engineering
group for research and development of electronic
and electromechaenical ipstruments for detection and
tracing of metallic pipes, cablesa, and for product

engineering of these instruments for production.

1968 Ocesn Technology, Inc, Supervisor, Electronics
As supervisor of the Electronics Group and Lab.
oratory, he managed a product development group in
daaigp and development of electronic equipment for
Naval Submarine Fire Control and Anti-Submarine
Warfare computers, Other equipment types developed
included Data Monitoring Units for Navy requirements,
Infra Red Detection Systems for Navy Airborne Equip-
ment, and Navy Underwatexr Retrieval and Obhservation

instruments,
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1962~ 1964 Hufco Industries Chief Engineer

1960=-

1954~

As chief engineer and part owner, he was responsible
for developing electromechanical and solid state
relays and related switching equipment and aided

in developing manufacturing processes for these

items.,

1962 Imal Industries Director, Commercisl Development
As Director, Mr. Ladine was responsible for the
direction and engineering management of the Commercial
Division including overall supervision of design and
development groups, final evasluation of component
designs, coordination of development activities, and
direction of advanced component and equipment research

and development efforts,

1960 Librascope, Inc, Project Manager, Aerospace Branch
For three years Mr, Ladine was responsible for the
design and development of analog computers, servoe
mechanism, and analog computer components. His
rosponéibilitioe included evaluation of equipment
requirements, formulation of design concepts, and
direction and supervision of design and development
efforts, For three years previous, s Senior

Engineer at Librascope, Mr, Ladine was engaged in the
research and development of transistor and hagnetic
amplifier systems and servomechanism systems employing
these units, and the desigm and development of AC'analog

computer systems and related compomnents,
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1951-

1954 Chance Vought Aircraft Corporution, Dallas,
Texas Engineer

As an Engineer at Chance Vought Aircraft Corporation
Mr, Laedine engaged in the design and development of
electronic equipment for high performance aircraft
and guided wmissiles, His activities included
development of aervomechanism§ for guidance and
control, missile terminal guidance equipment design
and transistor and magnetic amplifier design and

development,



Herbert L., Eggleston, Jr,

Born in Los Angeles February 4, 1923

Attended grade school and high school in Glendale,
California through January 1941,

1941 - 1942 attended Glendale Junior College with
major ewmphasis on engineering subjects,

1942 - 1943 Undergraduate engineering work at
Standord University,

1943 = 1945 U.,S. Air Force., Flew as a fighter pilot
with the 9% Air Force in Belgium and Germany,
1945 .« 1948 attened Stanford and graduated with a
bachelor of science degree in Industrial Eungineering.
Member of the Sigma Nu Fraternity,

1948 - 1949 employed by the GOLDAK Company in the
production and sales departments.

1949 - 1952 Sales Menager at GOLDAK

1952 « 1954 Vice President - Sales

1954 « 1970 Vice President and General Manager

1970 = 1971 President and General Manager

Concurrent employment:
1964=-1970 partner in Industrial Dynamics,
Glendele, California

1971 Chairmen of Board, Vice President ENVIRO=-LADBS, Inc.

Lives in Glendale with wife Dana, son Robert D (18) and
daughter Amy C (15), Has & son Herbert L III (19) in
his second year at Northernm Arizona University,

Flagstaff, Arizona,
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RESUME

NAMZ: Lawrence T. Larson
DATE AND PLACE OF DIRTH: December 3, 1930, Waukegan, Illinois
MARITAL STATUS: 1iarried (Elizabeth R.), three children
PHYSICAL CONDITION: Good. Height 6'3", Weight 250 1bs.
PRESENT ADDRESS
Office: Department of Geology
Mackay School of Mines
University of Nevada-Reno
Reno, Nevada 89507
Phone 702-784-4002
Home: 340 Sparrow Way
Carson City, NV 39701
Phone 702-849-0587

PRESENT POSITION: Chairman and Professor of Geology (Econonic).

EDUCATION:
University of Illineis 9/54-9/57 B.S. (with highest honors) - Geoliogy
Urbana, Illinois

-

University of Wisconsin $¢/57-6/59 1M.S. Geology
Madison, Wisconsin

University of Wisconsin 9/59-6/61  Ph.D. Geology (6/62)
Madisca, Wisconsin

PUBLICATIONS:
See listing appended.
SCHOLASTIC HOXNORS, FELLOWSHIPS, ETC.

B.S. with highest honors; Univevsity Honors; Bronze Tablet-Univ. Ill.
Wisconsin Alumni Fellow 1957/58 and 1958/59

Union Cardpide Ore Company Fellow 1959/60 and 1960/61

Phi Kappe Phi

Participant-NSF-AGI summer field trip, Brazil, 1966.

Participant-NSF Institute in Sulphide Phase Equilibria, 1967

GRANTS AND CONTRACTS
NSF GY-0216, 1969-1970.
BFEC GJO 76-020-E, 1976-78 - Principal Investigator



PROFESSIONAL EXPERIENCE:

3/75 - Present:

1/72 - Present:

9/61 - 3/75:

Summer,

Summer,

Summer,

1963-69:

1971:

1970:

1969:

Chairman and Professor of Geology (Economic); Mackay School
of Mines, Univ. of Nevada-Reno, Reno, NV 89507.
Responsibilities include direction and administration
of the Department, teaching of graduate and undergraduate
courses in the fields of geochemistry and mineral deposits,
and direction of M.S. and PH.D. research in the general field
of Econonic Geology. Personal publishable research and
various types of public service are alos part of my respon-
sibilities.

Partner, Applied Exploration Concepts a firm involved in the
formulation and implementation of exploration programs

for various clients in the mineral industry. Programs to
date have included geologic, geochemical and geophysical
searches for 'porphyry' copper, massive sulphides in volcanic
terrains, and uraninum in both coastal plain and precambrian
environrments.

Assistant (1961-66) then Associzte (1966-71) then Professor
of Geology (1971-75), University of Tennessee, Knoxville, Tn.

Responsibilities included teaching, research and graduate
research supervision. Courses designed and taught included
Principles of Economic Geology; Metallic Mineral Deposits; Non-
metzllic Mineral deposits; Geology of Fuels, Ore Petrolozy,
Regional Studies in Lconomic Geology; and various seminars in
Sulphide Phase Equilibria, Massive Sulphide Deposits, Mississippi
Valley Deposits, Geochzmistry of Ore Forming Solutions, Metal-
logenetic Provinces, etc.

Graduate student (M.S. and Ph.D.) research directed includad
geologic mapping, clay mineralogic studies, fluid inclusion
thermometry, fission track dating, ore microscopy, sedimentacy
and metamorphic petrology as related to ore deposits; trace
element geochemistry as an exploration tool; ore beneficiation
studies, etc.

Consultant to International Minerals and Chemicals Corp., Ex-
ploration program in Wyoming, Utah and Colorado.

Consultant with Lindgren Exploration Company. Conducted
mineral exploration program in northern Maine for Cu-Ni
sulphides. (Client - Alcoa)

Consultant with Lindgren Exploration Company. Directed part
of a program searching for Cu-Ni deposits in Montana and
Idaho. (Client - Duval & Amex)

Consultant (available time) to Union Carbide Nuclear Corp.,
at Oak Ridge National Laboratory. Most of the work involved
determination of optical properties and relations of these
properties to corrosion resistance and other fabrication
properties of reactor-important metals and alloys.
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Summer, 1968: Participant, NSF gponsored course in Sulphide Phase equilibria
and their applications to ores.

Summer, 1967: Consultant, Tennessee Division of Gecology, Nashville, Tn.
Study and mapping of mineral deposits scattered throughout the
state. 5See publication listings.

Summer, 1966: Participant, NSF-AGIL sponscored field studies in Brazil.
Visits and tours through mining districts from which there
is major production of iron, manganese, gold, phosphate, lead

and zinc,
Summer, 1962~ Consultant {full-time) to Oazk Ridge National Laboratory. See
1965 last item on preceding page. Also with Tenn. Div. Geol.
Summer, 1961: Worked with G. P. Woolard gathering data for correction of

gravity data throughout the U.S.

19559-61: Graduate student, University of Wisconsin. Summers spent in
field at Philipsburg, Montana in the mines of Taylor-Kmapp Corp.
gathering field data of Ph.D. dissertion.

19537-59: Graduate student, University of Wisconsin working toward M.S.
in Geology.

Summer, 1938: Geologist, Northern Pacifiic Railroad. Summer spent mapping
and geochamically surveying tha Hog Heaven mining district
in western HMontana

L
~d

Summer, 15 Junior geologist, Sohic Petroleum Corp., Casper, Wyoming.
Summer spani surface rmapring structures and stratigraphic

sections in _olorado, Wyoming and Montana.

1954-57: Student, University of Iilincis. Part~time employee of the
Illinois Geological Survey (Stretigraphy Branch).

Miscellaneous: A considerable number of short (1 week to 1 month) Consulting jobs
for glass sand producers, road material producers, zinc companies,
U. 5. Borax and Chemical, and Alcoa.

PROFESSIONAL ORCANIZATIONS

Fellow - Geclogical Society of America
Member - Society of Economic Ceologists
American Institute of Mining, Metallurgical and Petroleum Eng.
Canadian Institute of Mining and Metallurgy
Mineralogical Society of America '
North West Mining Association
AGID - Assoc. Geologists interested in International Dev.
IAGOD - International Assoc. on the Genesis of Ore Deposits
Registered Professional Geologist #418 - State of Georgia



PUBLICATIONS:

Rotation Properties of Certain Anisotropic Ore Minerals: Ecomn. Geol. v. 568,
pPp. 569-583, 1961 (with others)

Geology and Mineralogy of Certain Manganese Oxide Deposits, Philipsburg,
Montana: (Abs), GSA Special Paper 68, 1961, page 215.

Zinc-bearing Todorokite from Philipsburg, Montazna: Amer. Mineralogist, v. 47,
PP. 59-66, 1962

Geology and Mineralogy of Certain Manganese Oxide Deposits, Philipsburg,
Montana: Econ. Geol. v. 59, pp. 54-78, 1964,

Field-trip guide to Corundum Hill, North Carclina: din Field trip Guidebook,

Joint ACA-MSA meeting, Gatlinburg, Tenrnessee, July 1965 (with F.S. Lesure).

Mineral Resources Summary of the Waverly Quadrangle, Tennessee: Tenun. Div.
of Geology, Geolegic Map and Mineral Resources Summary (MRS) 30-SE, 1965,
7 pages.

Mineral Resources Summary of the Standin

g Rock Quadrangle, Tennessee: Tenn.
Div. of Geology, GM and MRS 29-iW, 19

no

65, 15 pages (wich R. H. Barnes)

Minaral Rasourres Summary of the Bumpas Mills Quadrangle, Tennessee: Teon.
Div. of Geology, GM and MRS 28-8E, 1965, 17 pages.

tineral Rescources Summary of the Dover Quadrangle, Tennessee: Tenn. Div. of
Ceglogy, GM and MRS 29-NE, 1965, 12 pages (with R. H. Barnes).

Mineral Resources Summary of the Hurricane Mills Quadrengle, Tennessee: Tenn.
Div. of Geology, GM and MRS 31-NE, 1963, 4 pages.

Mineral Resources Summary of the Kimemins Quadrangle, Tennessee: Tenn. Div,
Geology, Gl and MRS 41-NE, 1963, 17 pages.

Mineral Rescurces Summary of the Cumberland Furnace Quadrangle, Tennessee:
Tennessee Div. of Geology, GM and MRS 302-SE, 1966, 15 pages.

Mineral Resources Summary of the McEwen Quadrangle, Tennesse=: Tenn. Div.
of Geology, GM and MRS 39-8W, 1866, 6 pages.

Mineral Resources Summary of the Purdy Quadrangle, Tennessee: Tenn. Div.
of Geology, GM and MRS 4-NE, 1966, 5 pages

Mineral Resources Summary of the Tharpe Quadrangle, Tennessee: Tenn. Div,
of Geology, GM and MRS 28-SW, 1967, 17 pages (with others)

Mineral Resources Summary of the Ashland City Quadrangle, Tennessee: Tenn-

Div. of Geology, GM and MRS 304-5E, 6 pages, 1967.

Mineral Resources Summary of the Cheatham Dam Quadrangle, Tennessee: Tenn.
Div. of Geology, GM and MRS 304=SW, 1967, 4 pages.
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PUBLICATIONS (continued)

Determiration of the Basal-Pole Orientation in Zirconium by Polarized light
Microscopy: Trans. Met. Soc. of AIME. v. 236,pp. 1104-1106, 1986.

Equipment for the quantitative measurement of reflectivity: Journ. of
Scientific Imstruments, v. 40, No. 8, pp 1088-1092, 1969.

Reflectivity measurements on zirconium: Trans. Met. Scc. of AIME, v, 245,
pp. 2047-2049, 1969.

Cobalt and Nickel-bearing manganese oxides from the Fort Payne Formation,
Tennessee: Econ. Geol. v. 65, pp. 952-%62, 1970.

Two sources of error in low temperature inclusion homogenization
determination, and corrections on published temperatures for the
East Tennessee and Laisvall Deposits: Econ. Geol. v. 68, pp. 113-116,
1973 (with others)

Textural Study of Polycrystalline Pyrrhotite by Reflectance Measurements and
X-ray Pole Figures: Econ. Geol. v. 68, pp 671-680, 1973.

A short course on Opaque Minerals: a text published for the 1973 5. E. Geol.
Soc. of Amer. Meeting. (with R. H. Carpenter).

Geochenistty - A Review, 1976. Mining Engineering, Feb. 1977, 6 pages.

The Great Basin Geologic Framework and Uranium Favorability. A Report to
Bendix Corp. 3 volumes (Text and bibliography) 226 pages text, 696 pages
biblio. plus Geologic Geochemical, Geochronologic Map Folio 211 pages
(189 maps + 22 stratigraphic columns) open filed, April, 197S.

ABSTRACTS (partial listing)

The Stratigraphic and Petrologic Controls of the Economics of a Pottsville
Sandstone, Caryville, Tn: GSA Special Paper, 1966 (with T. Freeman)

Preliminary Electron Microscope Studies of West Tennessee Ceramic Clays:
Prog. for the 1967 annual meeting of S.E. Sectien of GBSA.

Mineralogy of Certain West Tennessee Ceramic Clays: Prog. for the 1967
meeting of the S.E. Section of GSA (with D. E. Merschat}.

Ceochemistry of Co and Ni in Southern Appalachian Massive Suophide Ores:
Prog. for the 1968 annual meeting, 5.E. Section of G.S.A. p. 51.

Cobalt and Nickel-bearing Manganese Oxides from the Fort Payne Formation,
Tennessee: Prog. for the 1969 Annual Meeting, S.E. Section of GSA

Textural Study of Polvcrystalline Pyrrhotite by Reflectance Measurements
and X-ray Pole Figures: Prog. for the 1970 National GSA Meeting.

Disseminated sulphides in Late Precambrian Metamorphic Rocks: Prog.
of the S5.E. Section of GSA, 1972 (with G. E. Merschat).



ABSTRACTS (continued)

Basin evolution and Mississippi Valley Ore Deposits. Manuscripts in
Preparation and research in progress.

Microscopic Deformation textures in massive sulphide ores from the
Southeastern U.S.

Basin evolution and Ore Deposits -- with emphasis on Mississippi Valley
Ores.
Ore Microscopy —— a text with R. H. Carpenter. Revision and addition to

Short Course text will be made for another Short Course to be held in

1975 in Washington D.C., after which submission will be made to a
puolisher.

The occurrence, abundance and partitioning of minor elements in ore minerals
and associated gnague in massive sulphide deposits.



DAVID B. SLEMMONS
865 Ryan Lane
Reno, Nevada 89503
702-747-4871

EDUCATION

Univ. of Calif., Berkeley; B. S. Economic Geology, 1947
Univ. of Calif., Berkeley; Ph. D. Geology, 1953

PROFESSIONAL HISTORY

Univ. of Calif., Berkeley, Teaching Assist., 1948-51. Univ. of Nev., Reno, Assist.
Prof. to Prof. of Geology and Geophysics, 1951-present. Univ. of Calif., Berkeley,
Visiting Assist. Prof. to Prof. Geology, Summer Sessions, 1952 to 1961. Univ. of
Nev., Reno, Director of the Univ. Wev. Seismographic Statioms, 1952-1964. Univ.

of Nev., Reno, Principal Investigator or Co-Principal Investigator on Atomic

Energy Comm., Alr Force Office of Sci. Res., Energy Res. Devel. Adm., L.A. Water

and Power, Nat. Sci. Found., NASA and other research projects relating to seismology,
active faulting, seismic regionalization and timing and compositional variation

of late Cenozoic volcanism in western Nev. and eastern Calif. TUniv. of Nev., Reno,
Chairman, Dept. of Geology-Geography, Mackay School of Mines, 1966-~1970. National
Science Foundation, Program Director for Geophysics, 1970-71. Engineering Foundation,
Conference on Earthquakes and Lifelimes, Co-Chairman, December 1974.

CONSULTING EXPERTENCE: Numerous consulting projects in geology, engineering geology,
seismology, geothermal energy, earthquake hazard analyses and mining geology for
Alyeska Pipeline Services, AMEX, Atomic Energy Cormm., Bear Creek Min. Co., Duval
Corp., Fugro Cons. Eng. and Geol., Homestake Min. Co., Lawrence Livermore Lab.,

Los Alamos Sci. Lab., Skyline 0il. Co., Union Pacific, Utah Constr. and Min. To.,

U. 8. Corpa of Eng., Woodward-Clyde Cons., Wash. Publ. Power Supply System and

many shorter-term, individual or minor consulting services.

REGISTRATION
Registered in California as Geologist and Nevada as Engineering Geologist
HONCRS AND AWARDS

Listed in World Who's Wheo in Science, Who's Who in America, Who's Who in the
West, and American Men of Science

Delegate to Second and Third U. S.-Japan Conferences on Earthquake Prediction,
1966 and 1969

OFFICES AND APPOINTMENTS

Board of Directors, Seis. Soc. of America, 1969-1970

Chairman, Cordilleran Sect. Geol. Soc. of America, 1971-1972

Associate Editor, Geol. Soc. of America, 1971-1973

Member, Committee on Safety of Dams, Assembly of Engineering, National Research
Council, 1977-present

Member, Los Alamos Sci. Lab. (LASL), Geosciences Adv. Panel, 1972-1975.

Secretary, Geophysics Division, Geological Society of America, 1977-19%79




PROFESSTONAL AFFILTATIONS

American Assoc. Adv. Sci., American Geophys. Union, American Inst. Min. Metall.
and Petrol. Eng., Earthquake Engin. Res. Inst., Geol. Soc. America, Geol. Soc.
Nevada, Phi Kappa Phi, Seism. Soc. America, Theta Tau, Tau Beta Pi

PUBLICATIONS

Slemmens, D. B., 1953, Geology of the Sonoraz Pass Regicn: unpublished Ph.D.
thesis, Univ. of Calif., Berkeley, 201 p.

Slemmons, D. B., 1956, Geological setting for the Fallon-Stillwater earthquake
of 1954: Seismol. Soc. America Bull., v. 46, p. 4-9.

Slemmons, D. B., 1957, Geological effects of the Dixie Valley-Fairview Peak,
Nevada, earthquakes of December 16, 1954: Seismecl. Soc. America Bull.,
v. 47, p. 353-375.

Slemmons, D. B., Steinbrugge, K. V., Tocher, D., Oakeshott, G. B., and Gianella,

V. P., 1959, Wonder, Nevada, earthquake of 1903: Seismol. Soc. America Bull.,
v. 49, p. 251-265.

Slemmons, D. B., 1962, Determination of volcanic and plutonic plagioclases uvsing

a three- or four-axis universal stage: Geol. Soc. America Sp. Paper 69,
64 p.

Slemmons, D. B. 1962 The Dixie Valley-Fairview Peak earthquakes of December 16
1954: Auxiliary Road lLog ~- earthquake features in Dixie Valley: Guidebook
Ann, field trip, Sacramento Sect., Calif. Assoc. Engr. Geol., p. 81-86.

Slemmons, D. B., 1962, Observations on order-disorder relations of natural plagio-~
clase, Part I: A method of evaluating order-disorder: Norsk Geologisk
Tidsskrift, Bind 42, p. 553-554.

Slemmons, D. B., and Eisinger, J. V., 1962, Observations on order-disorder rela-
tions of natural plagioclase, Part II: Order-disorder relations in metavol-
canic and plutonic rocks of the Prison Hill area, Carson City, Nevada:

Norsk Geologisk Tidsskrift, Bind 42, p. 555-566.

Slemmons, D. B., and Davis, T. E., 1962, Observations on order-disorder relations
of natural plagioclase, Part III: Highly order plagioclases from the
Sudbury intrusive, Ontario, Camada: WNorsk Geologisk Tidsskrift, Bind 42,

p. 567-577.

Slermons, D. B., and Leavitt, F. G., 1962, Observations on order-disorder rela-
tions of natural plagioclase: Part IV: Order-disorder relations in
plagioclase of the White Mountain and New Hempshire magma series:; Norsk
Geologisk Tidsskrift, Bind 42, p. 578-585.

Slemmons, D. B., and Jones, A. E., 1966, Field Guide for the Annual field trip:

Geol., Soc. Sacramento and Sacramento Sect. Calif. Assoec. Engr. Geol., June
18 and 19, 1966.
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Oliver, J., Ryall, A. 8., Brune, J. N., and Slemmons, D. B., 1966, Microearth-
quake activity recorder by portable seismographs of high sensitivity;
Seismol. Soc. Amerieca, v. 56, p. 899-924,

Slemmons, D. B., 1967, Pliocene and Quaternary crustal movements of the Basin-
and-Range province, U,5.A., in Sea level changes and crustal movements
of the Pacific, Pac. Sci. Cong., 1lth, Tokyo, 1966, symp. 19: Osaka City
Univ. Jour. of Geoscience, v. 10, art. 1-11, p. 91-103.

Went, F. and Slemmomns, D. B,, 1967, The organic nature of atmospheric condensa-~
tion nuclei: Proc. National Acad. Sciences, v. 58, p. 69-74.

Cluff, L. 8., and Slemmons, D, B., 1970, Active fault zone hazards and related
problems of siting works of man: in Fourth International Symp. on Earth-
guake Engin. Proc.: Roorkee Univ., Indian Soc. Earthquake Tech. Bull.,
v. 1, p. 401-410.

Slemmons, D. B., 1972, Microzonation for surface faulting: International Conf.
on Microzenation for Safer Conmstruction Research and Application, v. 1,
p. 347-361.

Cluff, L. 5., and Slemmons, D. B., 1972, Wasatch fault zone ~- Features defined
by low-sun-angle photography, in Hilpert, L. S., (ed.), Envirommental
Geclogy of the Wasatch Fromt, 1971; Utah Geol. Assoc. Publ. 1, p. Gl-G9.

Noble, D. C;, Slemmons, D. B., Korringa, M. K., and Dickinson, W. R., 1974,
Eureka Valley Tuff, East-Central California and adjacent Nevada: Geology
(Boulder}, v. 2, no. 3, p. 139-142.

Slemmons, D. B., 1975, Cenozoic deformation along the Sierra Nevada Province
and the Basin and Range Province Boundary {(general field trip information
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Bell, E.J., and Slemmons, D.B., 1977, Recent crustal movements in
the central Sierra Nevada-Walker Lane region of California-Nevada:
Part II, The Pyramid Lake right-slip fault zone segment of the
Walker Lane: International Symposium on Recent Crustal Movements,
Stanford University, July, 1977 (abstract).

Bell, E.J., Broadbent, R., and Szumigala, A., 1977, Analysis and
effects of the 1948 earthquake at Verdi, Nevada: Geological
Society of America Abstracts, v. 9, no. 4, p. 387.

Bell, E.J., 1975, Origin of the gold-bearing clays in the Fairbanks
area, Alaska: Geological Society of America Abstracts, v. 7,
no. 3, p. 297.

Bell, E.J., 1974, Origin of the auriferous clays in the Fairbanks
area, Alaska: Arizona State University, M.S. thesis, 61 p.
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RICHARD L. JODRY

Energy and Natural Resource Consultants, Inc.
Post Office Box %41
Richardson, Texas 75080

Education

Michigan State University, BS Cum Laude, Geology, 1945

Michigan State University, MS Geology, 1954

University of Michigan, MS Minor, Conservation of National
Resources

Michigan State University and Southern Methodist University,
two years additional graduate work in Geology and
Business Administration

Positions Held

Energy and Natural Resource Consultants, Inc., President 1977-
Present
Suntech, Inc. (Division of Sun 0il Co.)
Manager, Geothermal Services, 1976-1977, Retired
Sun 0Oil Company
Scientist 1955-1976
Rex 0il and Gas Company
Chief Geologist 1950-1955
Ohio 0Oil Company
Geologist 1947-1950
Magnolia Petroleum Company
Geologist 1945-1946

Experience

Energy and Natural Resource Consultants, Inc.

1977 - Full consulting services in exploration for geo--
thermal energy, oil, gas and coal; and management of ex-
ploration and development programs.

Sun 0il Company

1976-1977 - Manager, Geothermal Services. Managed geo-
thermal research activities and consulting services in
geothermal exploration to Sun companies and outside
clients. Consulting in fossil fuel and mineral fields.
Took voluntary early retirement in 1977.




RICHARD L. JODRY 2

1972-1975 - Chief Geologist for Geothermal Energy. Man-
aged all geothermal exploration activity for company,
evaluated exploration results, developed exploration
technologies, selected areas for land acquisition and
supervised all geothermal energy functions.

1962-1972 - Senior Research Scientist. Manager projects
in oil and gas, coal, oil shale and geothermal energy
exploration and evaluation. Project leader for world-
wide unexplored basin evaluation, habitat of oil and
giant oil field studies, regional geologic studies,
petrophysics of carbonate rocks, modern reef studies,
carbonate rock specialist.

1955-1962 - Manager, Billings Research Office. Super-
vised research projects in Rocky Mountain, Canadian and
Eastern United States areas.

Professional Activities

Board on Mineral Resources, National Research Council
National Academy of Sciences

Professional Affiliations

Phi Kappa Phi - Honor Scholastic Society

American Association of Petroleum Geologists - Member
Dstinguished Lecturer 1966-1967

Geological Society of America - Fellow

Geothermal Research Council ~ Vice President and Director

Dallas Geological Socifety - President

Lecturer: Heidelberg University, Institute du Petrole (Paris)
Institute of Petroleum (London), University of Louvain,
CFP (Paris), SNPA (Pau)

Publications

Numerous company reports and professional papers, including:

0il and Gas Production from Carbonate Reservoirs, American
Elsevier, 1972

The Andros Reef Tract, Sun Company Richardson Library, film
(one hour)

"Growth and Dolomitization of Silurian Reefs, St. Clair Co.,
Michigan”, in Silurian Reefs of Great Lakes Region of
North America, AAPG, 1975.

Natural Gas From Unconventional Geologic Sources (Chairman)
National Research Council, 1976.
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SCHOLASTIC ACHIEVEMENTS:

RESUME
OF

MICHAEL D, CAMPBELL

1966

1976

PROFESSTONAL EXPERIENCE:

1971 to Present

1969 to 1971

1966 to 1969

Ohio State University, Bachelor of Arts Degree
in Geology (German Minor)

Rice University, Master of Arts Degree in Geology
with 31 semester hours toward Ph.D.

Senior Consulting Geologist for Keplinger and
Associates, Inc. General Crude 0il Company,
Texas Eastern Nuclear, Inc., Pioneer Nuclear,
Inc., U. S. Environmental Protection Agency,

U. S. Office of Water Resources Research,
National Water Well Association and numerous
private companies. Domestic and International
projects on alternate energy resource explora-
tion, planning and evaluation, e.g. frontier

and trend exploration and developmentof uranium,
coal-lignite, geothermal energy; industrial

and precious minerals and environmental projects,
the latter with special emphasis on project
grants and contracts on ground-water develop-
ment/pollution control, geochemistry and subsur-
face water injection systems (see references).

United Nuclear Corporation - Teton Exploration
Division, Casper, Wyoming. District Geologist.
Responsible for field operations and explora-
tion drilling. Research and development of
exploration criteria in frontier areas. Under
R.I. Rackley.

Continental 0il1 Company of Australia, Ltd.,
Sydney, Australia. Staff Geologist, Minerals
Exploration Division. Responsible for field
operations and drilling and evaluations in
Australia and parts of Southeast Asia and South
Pacific for phosphate, potash, sulfur and
uranium. Under R.N. Arrington.




PROFESSIONAL AFFILIATIONS: Certified Professional Geological Scientist

#3330 (formerly AIPG), Society of Mining En-
gineers (AIME), American Association of Petro-
leum Geologists, Society of Economic Paleon-
tologists and Mineralogists, Geological Society

of America, American Society of Testing Materials,
National Water Well Association, American Water
Resources Association, Houston Geological Society. -

PUBLICATIONS AND

MAJOR REPORTS:

1.

Campbell, M. D., 1968, "Discovery of New Phosphate Deposits: Interim
Phosphate Report No. 1: Northern Territory, Australia," Continental
0i1 Company of Australia, Minerals Exploration Division, 22 pp.,

3 tabs., 3 plates (unpubl.).

Campbell, M. D., 1969, “"Report on Preliminary Beneficiation Results:
Undilla Basin, Queensland, Australia,” Continental 0il Company of
Australia, Minerals Exploration Division, 13 pp., 6 figs., 3 tabs.,
(unpubl.).

Campbell, M. D., 1969, "Report on Potash Potential, Carnarvon Basin,
Western Australia," Continental 0il Company of Australia, Minerals
Exploration Division, 13 pp., 6 figs., 3 tabs.unpubl.).

Campbell, M. D., 1969, "Analysis of Transportation, Water Resources,
Multiple Product Recovery and Mining in Australia," Interim Phosphate
Report No. 2, Australian Phosphate PRoject, Continental 0il1 Company
of Auitra]ia, Mineral Exploration Division, 25 pp., 15 figs. (un-
publ.).

Campbell, M. D., 1969, "Final Report on Undilla Basin Phosphate, Queens-
land, Australia," Continental 0il Company of Australia, Minerals
Exploration Division, 65 pp., 1 fig., 5 tabs., 4 plates, 3 appen.
(unpubl.).

Campbell, M. D., 1969, "An Evaluation for Uranium of the Pidinga Lakes
Area, South Australia," Consulting Report for Minoil, 8 refs. (un-
publ.).

Campbell, M. D., 1970, "Final Reconnaissance Report on the Uranium Po-
tential of Ohio," Ohio Report No. 2, United Nuclear Corporation,
42 pp., 8 figs., 7 tabs., 1 plate (unpubl.).

Campbell, M. D., 1970, "Preliminary Recommendation Report on the Uranium
and Other Mineral Potential of Pennsylvania," Pa. Report No. 2,
Stage II Evaluation, United Nuclear Corporation, 80 pp., 19 figs.,

3 plates, 2 tabs., 37 refs. (unpubl.). ‘



9.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

Campbell, M. D., 1971, "A preliminary Evaluation for Uranium of the Green

River Utah Project," Consulting Report: United Resources, 44 pp.,
20 figs., 10 refs. {(unpubl.).

Campbell, M. D., 1960 through 1966, all abstracts of papers bearing on

hydrology and geohydrology in Ground Water, Vols. 4, 5, 6, 7, and
8. Abstract Editor.

Campbell, M.D., 1971, "Geophysics and Ground Water: Applied Use of Geo-

physics,"” Water Well Journal, Vol. 25, No. 8, pp. 39-50, 14 figs,
3 tabs., 23 refs.

Campbell, M. D., 1971, "Terradynamics," Water Well Journal, Vol. 25, No.
10, pp. 42-44, 5 figs.

Campbell, M., D., 1971, Progress Through Research," Water Well Journal,
Vol. 25, No. 11, pp. 48-49.

Campbell, M. D., 1972, "Water Well Construction Technology: An Introduc-
tion," Water Well Journal, Vol. 26, No. 3, pp. 42-45, 9 refs.

Campbell, M. D., 1972, "Rock Drillability,” Water Well Journal, Vol. 26
No. 4, pp. 55-58, 7 refs., 4 figs.

Campbell, M. D., 1972, "Cable Tool Drilling," Water Well Journal, Vol..
26, No. 5, pp. 58-61, 15 refs.

Campbell, M. D., 1972, "Introduction to Rotary Drilling Systems and Mud

Drilling Fluids,” Water Well Journal, Vol. 26, No. 6, pp. 42-25,
17 refs.

Campbell, M. D., 1972, "Rotary Drilling: Drilling Rate and Optimization,"
Water Well Journal, Vol. 26, No. 7, pp. 48-51, 11 refs.

Campbell, M. D., 1972, "Variations on Rotary Drilling and Other Common

Drilling Systems," Water Well Journal, Vol. 26, No. 8, pp. 39-43,
23 refs.

Campbell, M. D., 1972, "Novel Drilling Systems: the Turbodrill," Water
Well Journal, Vol. 26, No. 9, pp. 48-52, 11 refs., 3 figs., 3 tabs.

Campbell, M. D., 1972, "Future Drilling Systems," Water Well Journal,
Vol. 26, No. 11, pp. 46-51.

Campbell, M. D., 1972, "Course Qutlines for Ground Water Specialist

Certificate," for Indiana Vocational Technical College, South Bend,
Indiana.



23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Campbell, M. D., and J. H. Lehr, 1973, Water Well Technology, subtitled:
Field Principles of Exploration Drilling for Ground Water and Se~
lected Minerals, a textbook, McGraw-Hil1l, 697 pp., 165 figs., 120
tabs., 68 eqs., 674 refs. (4th printing - 1977).

Campbell, M. D., 1973, "Industrial Progress Through Practical Research,"
Ground Water, Vol. 11, No. 1, pp. 204, Guest Editorial.

Campbell, M. D., 1973, Rural Water Systems Planning and Engineering Guide,
a text, Commission on Rural Water, washington, D. C., 180 pp., 62
figs., 22 tabs., 73 refs.

Campbell, M. D., 1973, "Well Cost Analysis," Water Well Journal, Vol.
25, No. 5.

Campbell, M. D., 1973, “"Spray Effluent Irrigation: An Editorial," Irri-
gation Journal, Vol. 23, No. 3, May/June.

Campbell, M. D. and S. N. Goldstein, 1974, "Engineering Economics of
Rural Water and Wastewater Systems," Presented at. the Conference
on Rural Environmental Engineering, Warren, Vermont, September 22;
in Water Pollution Control in Low Density Areas, as Chapter 13, pp.
145-180, University Press of New England (19/5).

Campbell, M. D. and W. A. Hunt , 1973, "Engineering Economics of Rural
Water Systems: A New American Approach," presented at the Interna-

tional Groundwater Symposjum, Macquarie University, Sydney, Australia,
November 20-22.

Campbell, M. D. and W. A. Hunt, 1973, "The Place for Private Water Sup-
plies: the Challenge of Environmental Protection and Industrial
Development,” presented at the International Ground Water Symposium,
Macquarie University, Sydney, Australia, November 20-22.

Campbell, M. D., 1973, "Practical Ground Water Research: A University-

Industry Solution," An Editorial, Ground Water, Vol. 11, No. 6,
pp. 2-3.

Campbell, M. D., 1974, Rural Water Systems Operation and Maintenance:
A Guide for the Engineer and Operator, a text, Commission on Rural
Water, Washington, D. C., 500 pp.

Campbeli, M. D., 1974, "Rural Water Systems: Ground Water Quality Control
and Testing," Rural Water News Technical Note, June, Commission on
Rural Water, Washington, D. C.

Campbell, M. D., 1974, "Rural Water Systems Automation and Telemetry:

An Economic Advantage," Rural Water News Technical Note, August,
Commission on Rural Water, Washington, D. C.

Campbell, M. D., 1974, Uranium Potential of the United States: Stagel,
Frontier Exploration, United Resources Consulting Report for Pio-
neer Nuclear, Inc. and Texas Eastern Nuclear, Inc. (Copyrighted),
218 pp., 21 plates, 46 figs., 7 tabs., 1,389 refs. (Houston).




36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Campbell, M. D. and J. H. Lehr, 1975, "Engineering Economics of Rural
Water Systems: A New American Approach," Journal AWWA, May, pp.
225-331.

Campbell, M. D. and R. H. Schwartzer, 1975, "Critical Energy Resource
Areas: Subsurface Information From Ground-waterExploration and
Other Shallow Exploration Activities,"” a paper presented at the
Symposium on Subsurface Geo- Science Records and Materials. Spon-
sored by the Federal Energy Administration, Dallas, April 10.

Campbell, M. D. and G. R. Gray, 1975, "Mobility of Well-Drilling Addi-
tives in the Ground-Water System," EPA Conference on Environmental
Aspects of Chemical Use in Well-Drilling Operations, May 21-23,
Houston, U. S. Office of Toxic Substances, EPA-560-1-75-004.

Campbell, M. D., 1975, Manual of Recommended Water Well Construction
Standards, U. S. EPA Contract 68-01-92, Office of Research and
Development, 177 pp.

Campbell, M. D., 1975, "Glossary of Sedimentary Structures in Carbonate
Rocks,” in Carbonate Facies in Geologic History, by J. L. Wilson,
Springer-Verlag, pp. 75-86.

Campbell, M. D., 1976, "Alternate Energy and Mineral Development: Gen-
eral Qutlook and Comparative Economics," a paper presented at the

1976 Keplinger Energy Seminar, University Club, New York City,
November 23, 30 pp.

Campbell, M. D., 1976, Paleoenvironmental and Diagenetic Implications
of Selected Siderite Zones and Associated Sediments in the Upper

Atoka Formation, Arkoma Basin, Oklahoma-Arkansas, unpub., Master's
Thesis, Rice University.

Warner, D. L., M. D. Campbell, and J. H. Lehr, 1977, Manual for Deep-
Well Waste Injection Systems, U. S. Environmental Protection Agency,
Kerr Water Research Center, Ada, Oklahoma.

Campbell, M. D., 1977, Editor, Geology of Alternate Energy Sources of
the South Central United States, Houston Geological Society, 364 pp.

Campbell, M. D. and K. T. Biddle, 1977, "Frontier Uranium Exploration
in the South Central United States,"” in Geology of Alternate Energy
Sources of the South Central United States, Houston Geological
Society, Houston, Texas, Chapterl; pp. 3-44.

Campbell, M. D., 1977, "Water Well Technology for Ground-Water Devel-
opment and Production in Igneous and Metamorphic Rocks,” United Na-
tions International Seminar on Ground Water in Hard Rocks, Stock-
hoim-Sardinia, September 22 - October 7, 61 pp.

Campbell, M. D., 1977, "Phase II Preliminary Evaluation of Dixie Valley,
Nevada: Geothermal Potential and Associated Economics,” Consulting
Report for Millican 0il Company, 45 pp. (unpub.).



48. Campbell, M. D., 1978 (in prep.), "Ground-Water Geochemistry of the
Black Hand Sandstone in South Central Ohio."

49, Wielchowsky, C. C. and M, D. Campbell, (in prep.),"Structural Devel-
opment of a Part of the Stillwater Range, Churchill County, Nevada."

CAREER HIGHLIGHTS:

1975

1971-Present

1976

1976

1968

1971

1974

1975

1971-1973

OVERSEAS ACTIVITIES:

1966-1969

Received "Ohioana Book Award: Science & Tech-

nology" for Water Well Technology, published
by McGraw-Hill, New York.

Appointed to Editorial Board of the technical
journal, Ground Water.

Appointed as United Nations Technical Expert
to review overseas ground-water and mineral
exploration programs.

Biography in American Men & Women of Science
(13th Edition)

Visiting Lecturer, University of Townsville,
Queensland, Australia, on "An Introduction to
Geohydrology."

Lecturer, Indiana Vocational Technical College,
South Bend, Indiana, on "Hydrology for Well
Drilling Contractors.”

Lecturer, U. S. Environmental Protection

Agency, Short Course 1974, "Ground-Water Hydro-
dynamics," St. Louis, Missouri.

Lecturer, Department of Geology, Rice University,
“Ground-Water Geochemistry and Economic Geology."

Appointment as Technical Consultant to water
Well Journal.

While working for Continental 0il Company of
Australia Ltd. in Sydney, Australia, Mr. Camp-
bell traveled extensively in Southeast Asia

and Micronesia actively engaged in geological
exploration and mining development of phosphate,
potash, sulphur and uranium, including ground
water supply investigation for potential mining
operations. Negotiation work also took him to
Japan and other areas of the Pacific region.



1977 Presented 12 lecture hours to United Nations

Seminar on Ground Water Development and Pro-
duction in Igneous and Metamorphic Rocks, Stock-
holm and Sardinia, September 20-October 7.

REFERENCES:

1) Mr. R. N. Arrington, Vice President, Texas Eastern Nuclear, Inc.
921 Main Street, P. 0. Box 2521, Houston, Texas 77001.(713) 651-7961.

2) Dr. Ted Foss, Director, Minerals Exploration, General Crude 0il, P. O.
Box 2252, Houston, Texas 77001, (713) 651-9261.

3) Mr. Ruffin I. Rackley, Consulting Geologist, 2651 South Chase Lane,
Denver, Colorado.80227. (303) 989-4104.

4) Mr. Gene Pendry, Manager, Nuclear Dynamics, Inc., 633 17th Street, Suite
1290, Denver, Colorado 80202. (303) 892-2025.

5) Mr. Tom Clay, President, Millican 0il Company, 908 Town and Country
Blvd., Suite 400, Houston, Texas 77024.({7i3)4¢l~4904

6)

Dr. H. C. Clark, Professor, Dept. of Geology, Rice University, Houston
Texas 77005. (713) 527-8101.

Additional references supplied upon request.

PERSONAL

Phone: (713) 666-4355
Birthdate and Location: August 8, 1941

Lancaster, Ohio

Marital Status: Married - 3 children
Health: Excellent
Citizenship: U.S.A.
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1974 - Present:

1970 - 1974:

RESUME OF

G. E. OLIVER

EDUCATION: B.S. in Petroleum Engineering, Texas Technological
College, 1953

EMPLOYMENT HISTORY:

Manager of Drilling, Southland Royalty Company,
Fort Worth, Texas. Subordinate to Vice President-
Production. On equal level with Managers of
Production and Reservoir Engineering. Supervisor
to five District Production Managers (Gulf Coast,
West Texas, Four Corners, Mid-Continent, and Rocky
Mountain) in drilling matters.

I analyze drilling proposals for feasibility, cost
estimate accuracy and safety, and consult daily
with District Managers on drilling problems.

Work area 1s all of central United States plus Alberta.

Work load is 200 wells per year.

District Engineer, Southland Royalty Company, Denver,
Colorado. Subordinate to Vice President-Production.
On equal level with District Geologist and District
Landman. Supervisor to Drilling and Production
Foremen, Lease Pumpers, and to Drilling and Pro-
duction Contractors. Work included preparation of
drilling, production equipment, and workover AFE's,
supervision of production, drilling, and workover
activity and purchase of well equipment. I devoted
considerable time to unitization work, serving as
company representative on both Operators and Engineer-
ing Committees of Rogers, Gas Draw, Grady Hilight, and
Goose Lake Units. Specialized work included presenta-
tions to State and Provincial Conservation Commissions.

Work area included Utah, Colorado, Montana, Wyoming,
Nebraska, and Alberta.

Work load consisted of 50 to 150 producing wells and
25 drilling wells per year.

Page 1 of 3



RESUME
G. E. OLIVER

1967 - 1970: Drilling Engineer, Southland Royalty Company, Midland,
Texas. Subordinate to District Superintendent. On
equal level with Drilling and Production Foremen.
Supervisor to Drilling Contractors. Work here inclu-
ded preparation of drilling and workover AFE's, cost
estimates for geologists' use and field supervision
of drilling and completion activity in Louisiana,
Texas Gulf Coast (some offshore), West Texas, New
Mexico, Oklahoma, Colorado, and Wyoming. Work load
consisted of 20 drilling wells per year.

1964~1967: Production Superintendent, Seco Production Company,
Midland, Texas. Subordinate to President of Company.
Supervisor to Lease Pumpers and to Drilling and Pro-
duction Contractors' Personnel. Work included prep-
aration of AFE's, supervision of production and ne-
gotiating drilling contracts, dealing with land and
royalty owners. I also designed and installed water
flood equipment.

Work area was West Texas and New Mexico.

Work load consisted of 100 producing wells and 5
drilling wells per year.

1961 - 1964: District Superintendent, Texas Pacific Coal and 0il
Company, Sundown, Texas. Subordinate to Division
Superintendent, supervisor to District Engineers,
Drilling and Production Foremen, Lease Pumpers,
Roustabouts, and Clerks. My work was strictly super-
visory, all at field level, 957 of time and effort
devoted to production, 5% to drilling and workovers.
Work included handling large volumes of paper work.

Work area consisted of Hockley and Yoakum Counties,
Texas.

Work load consisted of 400 producing wells and 5
drilling wells per year.

1953 - 1961: Roustabout, Lease Pumper, Well Tester, Engineer, and
District Engineer, Texas Pacific Coal and 0il Company.
Subordinate to Production Foremen, District Engineers,
Gang Pushers, Pulling Unit Operators, and District
Superintendents. Work included comnection gang, pump-
ing, gas, oil, and water testing, high and low pressure
gas measurement, design and construction of gas injection
and water injection equipment, working on unitization

Page 2 of 3



RESUME
G. E. OLIVER

1953 - 1961 Continued

engineering committees, supervision of rotary

and cable tool rigs, installation of production
equipment and production clerical work including
material inventories, production calculations, and
allowable and proration schedules. Work areas were
Odessa, Royalty, and Sundown, Texas.



RESUME OF

JERE DENTON

SOUTHLAND ROYALTY COMPANY - FORT WORTH, TEXAS (7/76 - Present)

AZTEC OIL

SAMSONITE

1/78 - Present:

5/77 - 12/77:

7/76 - 4/77:

District Manager-Natural Resources

Work to evaluate opportunities for the
Company in geothermal, coal, and forest
products. Manage the Company's geothermal
business.

Manager of Planning

Work on corporate-wide communication of
Company goals. Performed extensive analy-
sis of potential impact of proposed legisla-
tion on Company

Manager of Special Projects

Spent most of this time working on long-term
refinancing of $180,000,000 loan used to
acquire Aztec 0il and Gas, expecially as re-
lated to value of Aztec gas properties.

AND GAS COMPANY - DALLAS, TEXAS (11/73 - 6/76)

3/76 - 6/76:
5/75 - 3/76:
11/73 - 4/75:

Acting CFO

Managed treasury and accounting functioms
during transition to owmership by Southland
Royalty Company

Assistant Treasurer
Performed Company planning, personnel, office
administration and cash management functionms.

Manager of Planning

Introduced formal planning techniques to the
Company. Designed composite capital budget
system.

CORPORATION - DENVER, COLORADO (11/79 - 3/71)

9/72 - 9/73:

4/72 - 9/72:

Senior Financial Analyst

Developed financial section of annual and
five year plans. Made monthly forecasts and
analyzed sales.

Cost Accountant-Luggage Division
Wrote Cost Accounting Manual.



RESUME
JERE DENTON
PAGE TWO

(SAMSONITE CORPORATION - DENVER, COLORADO CONTINUED)

3/71 - 3/72: Financial Analyst-Luggage Division
Reviewed 123 departmental budgets for
two manufacturing facilities, performed
variance-analysis and did overhead allo-
cations

11/69 - 3/71: Budget Analyst-Toy Division
Developed annual and five-year depart-

mental budgets, wrote annual capital budget
and financial section of business plan.

EDUCATION
B.S. Finance and International Business - University of Colorado

Graduate work in International Monetary Theory - University of Texas
at Dallas

PROFESSIONAL ORGANIZATION

Association for Corporate Growth
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Professional Resume

Noel F. Rasmussen

Consulting Geologist and Geophysicist

7966 E. 41st Street (918) 622-6160
Tulsa, Oklahoma 74145

April 1974 to Present Consultant

My activities as a consultant have been related to the interpretation
of geology using gravity and magnetic geophysics. Most of this work concerns
the use of computers and | have written programs to assist me in making
interpretations. About one-half of my work includes some seismic interpreta-
tion.

! have a special interest in borehole gravimetry and have developed a
research program to produce an instrument of advanced design. This program
as well as my consulting work is carried out through my corporation, Borehole
Exploration Corporation. | own an interest in four producing wells in
northern Michigan. This production was obtained directly and indirectly from
borehole gravimetry.

My clients include both major oil companies and independent operators.
| have also worked for several geophysical contractors.

March 1965 to April 1974 Senior Research Scientist, Geophysical Research

Department, Amoco Production Co. (Std. 0il Indiana)

Tulsa, Oklahoma

My work at Amoco concerned developing new interpretive techniques for
gravity and magnetic geophysics. | wrote a portion of the computer program
system for gravity and magnetics and was responsible for establishing and
maintaining this system. '

My work also included data processing and interpretation as a technical
service to the exploration department of Amoco, Amoco International 0il Co.,
and Amoco Canada. '

| was part of the team which developed the successful operating and
interpretation methods for borehole gravimetry. | wrote the operations manual
for conducting borehole gravity surveys.

February 1957 to March 1965 Geologist and Geophysicist, The California
Company (Std. 0il California), New Orleans, La.

This work included geophysical and geological duties in the Gulf Coast
province of Louisiana. This included the following positions:

1. Development Geologist, Production Dept.
This included the on-site evaluation of exploration and production wells;
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Page Two

reservoir mapping; and reservoir structure interpretation. Most of
this concerned the use of well logs and cores.

2. Exploration Geologist, Exploration Dept.
This included the development of prospects, the economic evaluation of
prospects, and the recommendation to lease and conduct geophysical
programs. Some gravity and seismic interpretation was included.

3. Division Stratigrapher, Exploration Dept.
This included stratigraphic studies of the Gulf Coast, stratigraphic
mapping, and interpretation. This work was aimed at evaluating the
reservoir stratigraphy and predicting conditions in undrilled areas.

L. seismologist, Exploration Dept.
This work included computing, reprocessing and interpreting seismic

data. | also acted as client representative on a seismic party. This
work was aimed at making accurate structural interpretations of objective
horizons.

5. Geophysicist, Exploration Dept.
This work was aimed at assisting other geologists and geophysicists in
making their interpretations. It was oriented to the use of gravity
and magnetics. The work also included the development of prospects
through the coordinated use of geological and geophysical methods.

September 1955 to February 1957 Graduate Assistant, Dept. of Geology,
University of Nebraska. Degree: M.S. Geology

October 1953 to August 1955 Army of the United States - Korea.
June 1953 to October 1953 Roughneck and Geologist, Omaha Drilling Corp.
This work included the supervision of wellsite operations, logging, and

permitting at the Northern Natural Gas underground gas storage project at
Redfield, lowa.

September 1944 to June 1953 University of Nebraska. Degree: B.S. Geology

° Professional Societies

AAPG American Association of Petroleum Geologists
SEG Society of Exploration Geophysicists

TGS Tulsa Geologic Socliety

G6ST Geophysical Society of Tulsa

SPWLA Society of Professional Well Log Analysts.
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Publications

1.

“"The Mississippian, Devonian, and Silurian Systems in the Subsurface
of Dallas County, lowa''. A thesis submitted to the University of
Nebraska in partial fulfillment of the requirements for the M.S.
degree: 1957.

“'A Method of Gravity Modeling Using Precalculated Component Models''.
A paper presented at the 38th Annual International Meeting of the
Society of Exploration Geophysicists, Sept. 29-Oct. 3, 1968, Denver,
Colorado.

"Borehole Gravity Survey Planning and Operations' SPWLA Fourteenth
Annual Logging Symposium Transactions, 1973.

"The Successful Use of the Borehole Gravity Meter in Northern Michigan'.
Canadian Well Logging Society Fifth Formation Evaluation Symposium,
1975. Reprinted in the Sept-Oct. 1975 issue of Log Analyst, a
publication of SPWLA.

"Borehole Gravimeter Finds Bypassed 0il, Gas''. The 0il and Gas Journal,
September 29, 1975.

“"Some Criteria For Judging Gravity and Magnetic Map Quality'. A paper
presented at the 45th International Meeting of the Society of Explora-
tion Geophysicists, Denver, Colorado, October, 1975.

"Gravity Logs Promise New Applications''. Petroleum Engineer Inter-
national, July, 1977.
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SERVICES RENDERED

‘.
2.

3.

L.

Subsurface Geologic Interpretation
Seismic Interpretation
Gravity Geophysics
a. Interpretation
1) Computer Model Studies
a) Two Dimensional
b) Three Dimensional
2) Integration of Surface and Subsurface Geological Data.
3) Integration of Seismic Data.
b. Data Processing
1) Map Digiting
2) Calculation of Residuals
3) Vector Gradient

k) Three Dimensional Computer Modeling Results Subtracted
from Gravity Maps.

Magnetic Geophysics
a. Interpretation

b. Interpretation using three Dimensional Magnetic Modeling (Computer)



Appendix ¢



RFP No. ET-78~R-08-0003
TUSCARORA, NEVADA PROPOSAL

AMAX Exploration, Inc.
/4 A (2)

"Data contained in page 2 of this proposal shall not be used or dis-
closed, except for evaluation purposes, provided that if a contract
is awarded to this proposer as a result of or in connection with the
submission of this proposal, the Government shall have the right to
use or disclose any data to the extent provided in the contract. This
restriction does not limit the Government's right to use or disclose
.any technical data obtained from another source without restriction."



A.

Proposers Name and Address

AMAX Exploration, Inc.
4704 Harlan Street
Denver, Colorado 80212
(303) 433-6151

a wholly owned subsidiary of:

AMAX, INC.
AMAX Center
Greenwich, Connecticut 06830

Technical Proposal

AMAX Exploration, Inc., proposes to define the recently discovered
heat flow anomaly at the north end of the Independence Valley by
surface and subsurface methods and if warranted to drill for dis-
covery of potential geothermal resources. Total estimated cost of
the proposed exploration program is $1,996,000. Estimated cost to
the DOE is $1,002,000 during the period FY 1978, FY 1979, and FY
1980. Estimated cost to the DOE for FY 1978 is $35,000, for FY
1979 is $82,000 and for FY 1980 is $885,000.

1. Investigation Site or Area

The investigation site comprises about five townships at the
north end of the Independence Valley approximately 82 km
northwest of Elko in Elko County, Nevada (see Figure 1).

a. The proposal area is currently defined by Townships 41,
42, North, Ranges 50, 51 East, and the N 1/2 of Township
40 North, Range 50, 51 East, MDM, (see Plate 1).
Exploration results may cause the area of interest to be
s1ightly enlarged or contracted

b.  AMAX Exploration, Inc., controls approximately 19,280
acres of fee geothermal leases and priority federal geo-
thermal lease applications which comprise the majority of
the central portion of the proposal area. Supron Energy
Corporation also holds leases in the central portion of
the proposal area.

The acreage controlled by AMAX is not fixed, and during
the course of the proposed exploration program leases may
be either added or dropped depending upon exploration
results and/or lease chargeability limitations. AMAX
also may elect at any point during the proposal to seek
joint venture participation in the exploration program
from other individuals or business concerns.

Legal descriptions of leases and lease applications,
which are subject to change, are given in Appendix I.
The current Tease application block is shown on Plate I.

No unitization arrangements exist in the proposal area.
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The propoBﬂN‘ElmIlALving north along

State Highway 51 from Elko, Nevada, 43 kilometers to the
junction of State Highway 11, and from there approxi-
mately 44 kilometers to an unimproved ranch road. Hot
Sulphur Springs, which marks the center of the proposal
site is about 7 kilometers northwesterly along this road.

The proposal area has not been geologically mapped in
detail, but the general setting is fairly well known.

The site is characterized by a thick assemblage of Tertiary
intermediate to acidic volcanic rocks overlying siliceous
Paleozoic eugeosynclinal deposits of the Nevada western
facies. These rocks are extensively broken by Basin and
Range faulting. Several hot springs, giving minimum
geochemical reservoir temperatures of greater than 200°C,
are depositing siliceous sinter along Hot Creek.

The site is well located for the discovery and develop-
ment of potential geothermal resources.

1) It is within the Battle Mountain "heatflow high".

2) Llandsat imagery shows a circular structure indica-
tive of a volcanic center and possible caldera
subsidence.

3) The C1-Si0,-enthalpy (boiling water) geochemical
mixing modgl with a 54% cold water fraction gives
minimum reservoir temperatures of 216°C. This is
in close agreement with the Na-K-Ca geothermometer
which gives subsurface temperatures of 209°C.

4) Several springs along Hot Creek are currently de-
positing siliceous sinter.

5) Mercury, tungsten, and silver mineralization and
local hydrothermal bleaching are conspicuous
features within the area.

6) Portions of the central part of the proposal area
exhibits heatflow in excess of 5.3 HFU as determined
by 4 shallow thermal gradient measurements. Heat
flow values of 24.3 HFU and 34.3 HFU have been
measured. Temperatures were measured to depths of
50 to 60 meters. The highest direct measurement is

54.8°C at 50 meters.



Program Data Offered

The proposed exploration program is divided into three phases

each contingent upon the successful completion of the previous
phase and/or the results of previous surveys. The program is
designed to provide maximum flexibility in the search for a
geothermal resource whose existence, location, and characteristics
are not known and are only suggested or inferred at present.

The following data are offered contingent on the applicability
and completion of the associated surveys. These are only
briefly outlined in this section but are more fully described
in the subsequent section entitled "Program Description”.

a. Subsurface Data

Approximately 24 shallow (less than 150 meters) thermal
gradient (temperature) and 1ithologic logs. Four of
these holes have already been drilled and approximately
20 are proposed to be drilled.

Three deep (600 meter maximum) thermal gradient and
lithologic logs.

Two deep (2300 ' meter) geothermal production test wells
with all associated temperature, 1ithologic, and other
logs and measurements.

b. Surface Data

Self potential profiles-approximately 180 line-kilometers
with measurements at 100 to 200 meter intervals.

Magnetotelluric Soundings-approximately 30 stations with
measurements recorded between 10 and 0.01 Hz.

Aeromagnetic Survey-approximately 600 line-kilometers
flown E-W at 1.6 kilometer intervals with N-S tie lines
at a constant barometric altitude providing 305 meter
(1000 foot) minimum terrain clearance.

Gravity Measurements-approximately 150 stations, terrain
corrected to produce a complete Bouguer gravity anomaly
map.

Passive Seismic Survey-approximately 50 stations designed
to map and interpret microearthquake hypocenters and
determine possible Poisson's ratio, and P and S-wave
travel time and attenuation anomalies.

Reflection Seismic Survey-approximately 32 line-kilometers,
designed to identify structure and acoustic impedance
effects associated with possible reservoir materials.

¢. Reservoir Engineering Studies

Flow Testing to establish reservoir characteristics and
fluid composition.



Program Description

For the purpose of this proposal all data collected after 31
May 1978 are considered "new" and data collected previously

are considered "existing". Data collected under this proposal
are designed to discover, define, and delineate the potential
geothermal reservoir indicated by the Tuscarora thermal anomaly
and to provide sufficient information to construct an informa-
tive case-history.

Existing Data - Fiscal Year 1978

Four (4) thermal gradient and 1ithology logs to depths of
betweem 50 and 62 meters will be delivered to the DOE at the
time of the award of a contract concerning this proposal.
These data will include:

1) A map showing well locations,
2) Temperature measurements in °C at 1/2 meter intervals
from the surface to 10 meters, at one meter intervals to

20 meters, and at 2 meter intervals thereafter, as condi-
tions permit,

3) Lithology mapped from drill cuttings by a geologist,
4) Computer output of thermal data showing
a) Graph of gradient divided into segments,
b) Gradients in °C per kilometer, and standard deviations,
c) Extrapolated depth to the 200°C isotherm,
d) Calculated HF at estimated conductivity (k) values,

e) Actual or projected temperature in °C at 100 meter
depth,

f) Printout of above data. An example of a thermal log
and computer printout are shown on Figure 2a, b, c, d.

New Data

Approximately twenty (20) thermal gradient and lithology

logs to average depths between 50 and 100 meters. This survey
is designed to define and delineate the thermal anomaly in the
proposal area.

Gradient wells will be rotary drilled with 4 1/2 inch or larger
bits. Air will be used whenever possible. Foam or mud will be
used otherwise depending upon drilling conditions. A PVC pipe
approximately one inch in diameter, capped at the bottom and
filled with water will be inserted into the hole to the

total depth possible. The hole will be backfilled with drill

cuttings and completed as specified in the geothermal regulations.



W H1s30

McCOY, NV

LAT W,
1.5 KM S HOLE IN THE WALL WELL N.LR LONG
PROJ 864 WELL 11 22 Q4 718 TEMPERATURE 'C
5 10 15 20 25 30 35 40
. 1 { 1 1 |
O
= V1-<331.1 & 25.3°C/bn }
HF=13,31 & 4.25,l=4.0
T AT 1000~44, 64°C
Z21200C) -0, "69kn
5.1.~.11.50°C
V2=284.6 & 31.1°C/km
HF=13.31 & 4.25.k=4.7
- 7 AT 100M=40.72°C .
7 (200C) =0.660km
Y9 3:236.9 & 55.7°C/kin
HF=13.31 & 4.25.k=5.5%
w- U AT 100M:==37.18°C -
£(200C) =Q. 7B7kn
28 AP 78 1 1 | . . NRE/OP

Figure 2a.



—— GECTHERMAL

28 A

PREU

PR2J
864

J
1
2
3
ec
.

PR
»e

PRaY
8s&4

864

854

P 78

EETI MCCOy, NV

wELL DA MO YR
11 22 04 38

SFG STaRT
L0000
1A N0
2‘\.000

Ferluag
PUFVIBUS SFGMEN

weLL DA MO YR
11 22 0 78

11 22 04 28

11 22 04 28

A2 AMAX EXPLESRATION,

1.5

YC~
8.500¢C

SEG EnD
16.+0090
.6¢005

36.000

QEPT G

N O Uy~
QOO D DT
O 00U~

6000
6¢50C
74000
74500
300D
32500
3000
12062
11000
12000
13000
142000
15000
16+062
17209
13¢0CO
19000
20+0C0
22002
24+0CD
26000

INCos

WELL TITLE

KM 5 HILE 1IN ThE walL

XcH
312000

CONDOTVTY &
0+C23
04070
5.520

o

fary

1R«040
13.620
19.140
19.660

AL LANGE L

Nel &T

STD DFVe
0+000
04000
0500

CADUCTFIVITY USED TO COMPUTE ATHERS
vy USED T0 EXTRAPZLATE TO DEPTH x»w

1h32.02D
1370.001
1483,933
8017.C01
1223.000
10025.009
720,002
637,999
68D.NC%
L0N.C020
3p0.000
230,201
297,297
3n0.001
22N ,N09
3cn.oC2
3IeNn.000
33n.200
332.995
340.001
1“"-991
290.009
3n0,003
330.002
323.987
270.00¢
2nd.032
259,995

nELC

te G

e

sAveLE

WD N U d L e

e

LR Iy

ey

e

TEFRPATIN
C.C

LF
C

Lt
0

182
1

LI

Figure 2b.



) o . 28.000
864 11 22 cu4 178 30°+000
324000
36002
36000
SURFALF INTERCEPT FOR SEGMT 1
SEG 7STARTYT TSTART ZEND
1 10000 14850 16+000
SEG 7START TSTART ZEND
2 162000 16830 26+000
SEG 7START TSTART ZEND
3 26+00n 19+660 36000

PRECEENRING SESMENT USED FAR EXTRAPILATIEN

20.150
20.520
214160
21530
224020

= 11505

TEND

245.003

194,993
3p0.000
185,005
2444995

Cand

16830 4.019

TEND

Cand

19660 44675

TEND

22.+020 54539

DATa FOR TAIS WrLL AND PREJECT 28 ALREADY 8N NISK!'!

woww

L. iy ove t

W

3

a

P

<

oCIN
N.070

aCTN
7.370

GIADIENT &

3314059

GraUIeT &

PR&440608
RADIENT
23654864

5

Qe

26.3223

Sel
31.118

S.0,
56.73¢

-FL
13.20nA

L
13304

RFL
13304

£

&

5

JviE
4e249

D-4F
bo249

OrF
4,749

T art 170%

4y .HID

T AT 100

T

4J.721

AT 1970M
37.173

K™
00569

“

00660

KM
nv787

Figure 2c.



Explanation of Logs

V 2 = Gradient of 2d segment based on a least squares analysis of
interval gradients.
& = ! followed by standard deviation

Thermal conductivity x 103.

=~
1}

HF = Heat flow in H.F.U. computed from gradient and conductivity assigned

for starred segment. Heat flows for other segments are set equal
and their conductivities deduced.

T at 100 m, as measured or extrapolated from gradient indicated by +

Z (200 C) = Depth to 200°C isotherm determined by extrapolating gradient
marked +

S.I. = Surface intercept temperature (= mean annual) determined from
uppermost segment.

22 04 78

22 April 1978, date logged
22 AP 78

Date plotted

DAE/DP = Initials of logger/editor.

Figure 2d



A self potential survey of approximately twelve, 15-kilometer
lines totaling about 180 line kilometers designed to define
and delineate fault and fracture zones and potential zones of
heat and thermal fluid flow. Station density along the 1lines
will vary between 100- and 200-meter intervals depending upon
the regularity of the data.

A magnetotelluric survey of approximately 30 stations recorded
at 10 to .01 Hz. The stations will consist of 10, five com-
ponent bases and 20 telemetered satellite stations consisting
of two orthogonal pairs of electrodes. Analysis of data will
yield inversions continuous in depth by the methods of F. X.
Bustick, and are designed to provide resistivity depth profiles
revealing thermal fluids, alteration products, and possibly
magma at depth.

A gravity survey of approximately 150 stations designed to
provide structural understanding of the area. Station
locations will be situated so as to provide several modelling
profiles across the proposal area as well as adequate grid
coverage. Data processing will yield a complete Bouguer
gravity map and profile models whenever possible.

A microearthquake survey of approximately 50 stations designed
to map seismic activity, zones of active faulting, and possible
areas of magmatism. Besides the recording and locating of
microearthquakes, Poisson's ratios, P- and S-wave attenuations,
and travel time anomalies will be determined.

An aeromagnetic survey of approximately 600 1ine-kilometers
flown at a constant barometric altitude providing a minimum
305 meter (1000 foot) terrain clearance. Flight lines will be
flown East-West at 1.6 kilometer spacing and will be tied by
two North-South lines. The survey will provide deep magnetic
and structural data of the proposed area.

Three deep (600 meter maximum) thermal gradient and 1ithology
logs positioned to verify the shallow thermal anomaly and

;dentify potential reservoir rocks and drilling conditions at
epth.

Two deep (2300 b meter) poduction test wells designed to
discover and flow-test the potential geothermal reservoir. If
warranted by drilling conditions, innovative drilling tech-
niques will be attempted. A1l applicable logs and measurements
will be made upon successful completion of the well.

Reservoir engineering studies will be made if warranted, and as
soon as the necessary wells are available.



Schedule

A tentative exploration schedule is shown on Figure 3. Exact
timing will depend upon permitting and equipment availability.

The exploration program is divided into three Phases (I, II,
and III). Funding for Phase I is scheduled for FY 1978, Phase
11, for FY 1979 and Phase III for FY 1980. Completion of the
various phases will be contingent upon successful completion
of the previous phases and surveys. The completion and per-
formance of individual surveys and drill programs will be
contingent upon previous experience and results. AMAX re-
serves the right to reschedule, substitute, or modify, with
DOE concurrence, any of the phases or surveys outlined above
to take advantage of new or improved technology, and any
exigencies of the exploration or regulatory atmosphere.

Data will be made available according to the following schedule:
Existing Data-

Simultaneously with Phase I New Data
New Data

Phase I - Six months after completion of individual
surveys or final logging of gradient wells.

Phase Il - Three months after completion of individual
surveys or final logging of gradient wells.

Phase III - Three months after completion of individual
surveys and the logging of the well.

Environmental Evaluation

The 19,280 acre Tuscarora site is located north of Tuscarora,
Nevada, on the South Fork of the Owyhee River at the northwest
end of Independence Valley, Elevations on the site range from
less than 5600 feet msl in the South Fork Owyhee River bottoms
to 7000 feet ms1 east of Chicken Creek Summit in the northern
most part of the site. The site is relatively flat in the
southeast where it encompasses portions of Independence Valley.
To the northwest of this area, site topography changes into
dissected ridges, washes, valleys and eroded hilltops. The site
is drained by the South Fork of the Owyhee River which flows
northwest through the southwest portion. Hot Creek drains the
center of the site, and Harrington Creek drains the eastern part
of the area. These latter streams flow south into the Owyhee
River near the south boundary of the site. The site is typical
of the northern Great Basin.
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Climate can be classified as "cold desert." Mean monthly
temperatures at Tuscarora range from -2°C in January to 20°C
in July. Precipitation averages 27.2 cm annually with most
falling in November, December, and January.

Major vegetation types include cottonwood-willow riparian in

the perennial stream bottomlands, native hay meadows in the
Owyhee River bottoms, big sagebrush-grassland in the upper
Independence Valley at mid-elevations, and pinon-juniper
shrublands at the higher elevations. Pinon pine, juniper, big
sagebrush, rabbitbrush, wheatgrasses, bluegrasses and cheatgrass
are typical. Mule dear, coyotes, foxes and weasels in the
bottoms, blacktail jackrabbits, numerous rodents, and herptiles
(particularly saurians) are common.

Approximately 50 percent of the site is privately owned and used
for cattle grazing. Primary land use on non-private portions is
wildlife habitat and livestock grazing. The proposed drilling
would neither alter nor conflict with the current land uses.

Environmental monitoring and control of the proposed action will

be explicit, and will adhere to the stipulations and requirements
presented in The Geothermal Resources Operations Orders {particu-
larly GRO Order 4) issued under the Geothermal Steam Act of 1970.
In addition, the environmental requirements of any other regulating
state and/or federal agency shall be followed closely.



Cost
A copy of GSA Optional Form 60 is attached in Appendix II.

Estimated costs are outlined below. Estimated cost to the DOE is
based on 50% of actual cost of new data billed to AMAX by con-
tractors and consultants including salaries, fringe, and expenses
of temporary personnel hired by AMAX to conduct or assist in the
surveys. Overhead,salaries, fringe, and expenses of AMAX permanent
personnel are not included.

Estimated Estimated Cost
Cost to DOE
Item ($000) ($000)
Phase I
Existing Data
Shallow Thermal Gradient and
Lithologic Logs 4
New Data
Shallow Thermal Gradient and
Lithologic Logs 26 13
Self Potential Survey 16 8
Magnetotelluric Survey 16 8
Gravity Survey _4 _2
Subtotal Phase I (FY78) 62 35
Phase I1
Microearthquake Survey 36 18
Aeromagnetic Survey 8 4
Deep Thermal Gradient and
Lithologic Logs 120 _60
Subtotal Phase II (FY79) 164 82
Phase III
Well Site Preparation 80 40
Production Test Wells 1500 750
Logs 40 20
Flow Test 150 75
Subtotal Phase III (FY80) 1770 885

PROPOSAL TOTAL 1996 1002



D.

Business and Management

1.

Corporate Character and Geothermal Experience

THE CORPORATION

AMAX is a broadly diversified natural resource company.
In 1977 the company had sales of $1168 million and net earn-
ings of $69 million.

AMAX explores for, produces, and markets, on a world-wide
basis, molybdenum, copper, lead, zinc, iron, nickel, tungsten,
aluminum, coal, potash, petroleum, and uranium. AMAX' commodity
product line also includes speciality metals and numerous
byproducts of the above commodities and metals.

Growth and diversification at AMAX have been accompanied
by a concern for environmental matters. AMAX management
believes there is no fundamental incompatibility between man's
economic progress and the quality of the life he lives.
Natural resources exploration and development can exist in
complete harmony with conservation and recreation, and AMAX is
committed to conducting its activities in a manner which best
accommodates both economic and environmental aspirations.

The company frequently has been cited for the success of
jts environmental programs. In 1969 Business Week magazine
presented AMAX with "The first annual Business Citizenship
Award for the preservation of our natural environment". In
1970 the Environment Monthly called AMAX "the ecological
champion of big mining companies" and recognized the company
for its environmental responsibility. The Sports Foundation,
Inc., gave AMAX its National Gold Medal Award in 1969 for
environmental control programs, and the State of Colorado
cited the company for "its outstanding contributions in the
prevention of pollution to the waters of the State of Coloradoc”.
In 1974 AMAX was chosen as the sole U. S. representative from
private industry to participate in an International Symposium
on the Environment at Expo 74 in Spokane, Washington. AMAX
presented a case study on its "Experiment in Ecology", in-
volving the Henderson Molybdenum Mine in Colorado.

Corporate environmental programs are carried out by
operations personnel and by AMAX' Environmental Services
Group, whose employees include ecologists, environmental
control engineers and other specialists in air and water
pollution and solid waste disposal. Leading private con-
sultants also are used by the company when needed on par-
ticular projects. This group reports directly to the execu-
tive offices of AMAX.



10

The AMAX Environmental Planning and Protection Committee
disseminates environmental information and ideas throughout
the company. It 1is composed of representatives of each group
and division of the corporation.

Diversity, growth, and environmental responsibility
highlight AMAX' response to forecasted needs for more mineral
resources and the need for preservation of our environment.
The company is acutely aware of projected energy shortages as
well. Our commitment to geothermal resources exploration and
development is a response to that need.

AMAX' GEOTHERMAL QUALTFICATIONS

AMAX first began investigating the potential of geo-
thermal energy in the mid-1960's. Those investigations were
concentrated on the Imperial Valley of Southern California.
Adverse economics and a lack of the requisite technology
caused a discontinuance of AMAX' activities at that time.

At the beginning of 1973, AMAX initiated new studies to
provide the company with an overview of the emerging geo-
thermal industry. Those studies indicated that opportunities
attractive to AMAX were potentially available.

As a result of these studies, AMAX decided to commit some
of its resources to the discovery and development of geo-
thermal power sources, and by 1975 had assembled a highly
skilled technical exploration team.

To date AMAX has conducted regional geothermal explora-
tion programs in the western and eastern United States, and
has evaluated 35 major and numerous smaller geothermal prospects.
Of these, 15 have been dropped, and the remainder are in
various stages of evaluation.

Since 1973 AMAX has drilled over 300 shallow thermal
gradient wells, three deep thermal gradient wells, one pro-
duction test well, and has been involved in the drilling of
seven other production test wells. AMAX has conducted or
supervised various aeromagnetic, gravity, resistivity, geo-
chemistry, microearthquake, groundnoise, self potential and
helium soil gas surveys. In addition AMAX has conducted
pioneering research in surface and shallow - subsurface
direct heat flow measurement, and telluric-magnetotelluric
instrumentation.

AMAX' geothermal staff is well rounded in the various
aspects of geothermal exploration and have all been involved
in the planning, execution, and analysis of the programs and
projects to which they have been assigned.
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AMAX GEOTHERMAL STAFF

Technical

William M. Dolan - Manager, Geothermal Exploration
M.S., Geophysics, Graduate Stanford Executive Program: Twenty-one years'
world-wide experience in geophysical, mineral, and geothermal exploration.
Past President Geothermal Resources Council.

Harry J. Olson - Managing Geologist, Geothermal Exploration
Ph.D., Geology: Eighteen years' experience in mineral and geothermal
exploration, and mining geology. Board of Directors, Geothermal Resources
Council, Vice President, Rocky Mountain Section Geothermal Resources Council.

H. Dean Pilkington - District Geologist
Ph.D., Geology: Eighteen years' world-wide experience in mineral and
geothermal exploration, and university teaching and research.

Arthur L. Lange - Geophysicist
B.S., Physics: Twenty-two years' experience in geophysical exploration
and research. Performed pioneering research in correlation of microearth-
quake activity with geothermal phenomena and in application of computer
graphics to magnetic and gravity interpretation.

William P. Long - Business Manager, Geothermal
Ph.D., Mineral Economics, B.S., Chemical Engineering: Two years' experience
in geothermal development, production economics, and financina.

Frank Dellechaie - Geochemist
M.S., Geology with major work in geochemistry: Five years' experience in
geothermal geochemical exploration.

John E. Deymonaz - Geologist
B.S., Geology: Three years' experience in geothermal exploration.

Larry R. Hall - Land Manager
Seven years' experience as oil engineer, 0il well logger, and land surveyor.
Two years' experience as land specialist.

Support

Andrea S. Aragon - Land Draftsman
Cheryl L. Caywood - Secretary/Files
D. Darline Dalman - Secretary
Virginia L. Handley - Draftsman
Jane S. Muller - Draftsman

Mark W. Sherbring - Accountant
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AMAX Internal Consultation

Gerald J. Kitchen - Attorney

E. Dale Trower - Attorney

A. Percy Wicklund - Superintendent of Drilling
Jeffrey W. Todd - Staff Ecologist

William 0. Lockman - Environmental Analyst
James A. Sturgess - Aquatic Biologist

Jack K. Letts - Land Manager

Mark H. Alldredge - Assistant Land Manager

Consultants

Terraphysics
815 South 10th Street, 11A
Richmond, CA 94804

Aldo T. Mazzella: Resistivity, tellurics, magnetotellurics, self potential
EM soundings

GeothermEx
1760 Solano, Room 209
Berkeley, California 94707

James B. Koenig; Geothermal Geology

E1liot Zais - Reservoir Engineering
7915 N.W. Siskin Drive

Corvallis, Oregon 97330

(503) 757-9795
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3. AMAX Management Plan

AMAX technical personnel will supervise and where appli-
cable conduct the various surveys. Trained temporary personnel
will be hired as field assistants and will assist in supervising
the drilling and Togging operations. AMAX personnel will
conduct the gravity survey, and will log the thermal gradient
wells with AMAX equipment. Consultants or independent con-
tractors will be retained to advise and to provide all other
technical surveys. Independent contractors also will be
retained to perform road, site, and test construction; drilling
programs, and the various production test logging surveys.
Technical service groups will be used in computor data re-
duction and plotting.

AMAX personnel will be responsible for all data analysis
and for exploration planning, scheduling, and budgeting.
General responsibilities are as follows:

W. M. Dolan - overall performance of the proposed
exploration program

H. J. Olson - operations planning, scheduling, and budgets
H. D. Pilkington - field operations and data analysis

A. L. Lange - geophysical surveys and data analysis

F. Dellechaie - project supervision

J. E. Deymonaz - project supervision

A. P. Wicklund - drilling techniques and performance.

4, AMAX technical personnel available for discussions relating to
this proposal are:

Harry J. Olson, Managing Geologist, Geothermal Exploration
William M. Dolan, Manager, Geothermal Exploration
Arthur L. Lange, Geophysicist
H. Dean Pilkington, District Geologist
A. Percy Wicklund, Drilling Superintendent
AMAX Exploration, Inc.
4704 Harlan Street

Denver, Colorado 80212
(303) 433-6151
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AMAX is willing to negotiate any provisions in the draft
contract as illustrated in Enclosure 8 "Request for Proposal
No. ET-78-R-08-0003 Geothermal Reservoir Assessment Cost Study,
Northern Basin and Range Province".

The Program Technical Scope" as set forth in RFP No. ET-78-R-08-
0003 has been reviewed and all data which will be furnished
pursuant to a contract may be published.

A copy of the AMAX 1977 Annual Report is enclosed.

This proposal will remain in effect for at least 120 days from
May 30, 1978.

This proposal is signed by a vice president of AMAX Exploration, Inc.
The by-laws of that corporation authorize the president and any

vice president to bind the corporation through execution of
contracts.

One complete copy of GSA Form 19B "Representations and
Certifications" is attached.

AMAX EXPLORATION, INC.

Vice, PYesident
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APPENDIX I

Federal Lease Applicationscontrolled by AMAX Exploration, Inc.

MDM, Nevada

Township 41 North, Range 51 East

Section
Section
Section
Section
Section
Section

1
12
13
24
25
36

Lots 1,2,3,4, SkN), Sk (All)
Els, EMNWY, WsSWY, SELSWY
N!s, SE4SWY, NiSW, SE4
NEY%NEY%, ShNWY, SWl, S%SE4

NLNEY%, NWy, SWkSWl, E'SWk, SWY4SEY, EN&SEY
SWNE%, NWiNWY, SENNWY, NWiSWY, SE%SWY, WYSEY, NE%SEY:

Township 41 North, Range 52 East

Section
Section
Section
Section
Section
Section

3
6
7
10
18
19

Lots 1,2,3, S4NE%, SEMNWY, WisSWY, NE4%SW4, SEX
7

Lots 3,4,5,6,7, SW%NEY%, SEYXNWY%, E%SWy, SEX%

Lots 1,2,3,4, Ekws, Es (All)
WisNEY, SEYNWY, NEY%SWY%
Lots 1,2,3,4, E4Ws, El (All)

Lots 1,2, EsNWl, WNEY, NELNEY

Township 42 North, Range 52 East

Section
Section
Section
Section
Section
Section
Section
Section

21
22
23
26
27
31
34
35

SEYNEY%, WLNEY, EMNWY

NWYNEY%, NisSWl, SW4SWY, ELSEY
Wis A

WhNWY, NWiSwWi

ELNEY, WhWls, SWY%SEY, NEYSEY
Lots 1,2,3,4, E4Ws, Ebs (All)
El, E4%SWy

SE%NEY%, SEY%SWY, SEY%

(Minerals
(Minerals
(Minerals
(Minerals

Only - E%SEX%)
Only)

Only)

Only - E%Ek)



APPENDIX I Continued

Fee Leases controlled by AMAX Exploration, Inc.

MDM, Nevada

Township 41 North, Range 51 East, M.D.B. & M.

Section
Section
Section
Section

Township 41

Section
Section
Section
Section
Section
Section
Section
Section
Section
Section
Section
Section
Section
Section
Section
Section
Section

13
24
25
36

SWlSWY

NisNWh;, WRNEY%, SEYNEY%, NMSEX

SLNEY;, NW4%SEY, NWiSwy

N4NEY%, SE%NEY%, NEYLNWY, SWiNWY, NEY%SWY, SWiSWy

North, Range 52 East

Lot 4, SWNW4%, SEY%SWk:

ShNWY, NWiSWi

Lots 2,3,4, ShN%, Sk

Lots 1,2, SE%NEY

NEXNEY, WsEs, EbWs

S4NEY;,, SE%

ENEY%, NEXNWY, WhWls, SENXSWY, SEX
NEY, Wi, S%SEX

El, SkSWk

ElWls, SE%SEY

Lots 3,4, SEYNEY%, E%SWY%, SEX%
All .
All

All

Lots 1,2,3,4, E4Ws, Ek

Lot 1, ElW, El

All

Township 42 North, Range 52 East

Section
Section

Section
Section
Section
Section
Section
Section
Section

25
26

27
28
29
32
33
34
35

WhNWy, NW4SWY% Portion

NEY, EMNWY, NEY%SWY, SWiSWY, SEY%SEY%, Portions of N4SEY, SW4%SEk,
SEX%SWY

SWHNEY, ElWls, NWY%;SEY;, SEY%SEY% Portion

S3sSks

SLSls

All

All

NWy, WhsSWy

WhNEY, NWiNWl, S3NWl;, NYSWl, SW%SWY%, less two parcels;
NE4%NWY% Portion
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Enclosure 6
Pape 1 of 3

CONTRACT PRICING PROPOSAL
(RESEARCH AND DEVELOPMENT)

Office of Management and Budget
Approval No. 29-RO184

This form is for use when (4} submission of cost ot pricing dasta (see FPR 1-3.807-3) is required and

{#) substituion for the Optionsl Form 39 is authoriaed by the contracting officer.

PAGE NO.

NO. OF PAGES

NAME OF OfFEROR

AMAX Exploration, Inc.

HOME OFFICE ADORESY
4704 Harlan Street
Denver, Colorado 80212

Logging .
Well .Testing

SUPPLIES AND/OR SERVICES TO BE FURNISHED
Geothermal Exploration

OIVISION{ $) AND LOCATION(S) WHERE WORK 1S TO BE PERFORMED
Geothermal Group - Nevada

TOTAL AMOQUNT OF PROPOSAL

31,002,000

GOV'T SOLKCITATION NO.

ET-78-R-08-0003

DETAIL DESCRIPTION OF COST ELEMENTS (3000) $000)
1. ORECT MATERIAL ( remize en Exbibit A) EST COST ($) Es:'octslst' :Hct:-

@. PURCHASED PARTS

b. SUBCONTRACTED ITEMS

€. OTHER— (1) RAW MATERIAL

(2) YOUR STANDARD COMMERCIAL ITEMS

(3) INTERDIVISIONAL TRANSFERS ( Al orber thun co1t)

TOTAL DIRECT MATERIAL

2. MATERIAL OVERHEAD' (Rate %NS bwse= )
. ESTIMATED RATE/ EST
3. DIRECT LABOR (Specify) HOURS HOUR CoST ($)
TOTAL DIRECT LABOR P4 3 |
4. LABOR OVERHEAD (Specify Depurtiment or Cost Center)' O.M. RATE X BASE = EST COST ($)
TOTAL LABOR OVERHEAD

5. SPECIAL TESTING (lucluding field work at Government instuiluations)

EST COST ($)

see exhibitA 10027
TOTAL SPECIAL TESTING 1002
6. SPECIAL EQUIPMENT (If direct charge) (liemire onm Exhibit A)
2. TRAVEL (If direct charge) ( Give detasis om attushed Schedule) €SY COST (8)
o, TRANSPORTATION
&. PER DIEM OR SUBSISTENCE
TOTAL TRAVEL
8. CONSULTANIS (Identsfy —purpose—raie) eS1CosI(s)
TOTAL CONSULTANTS
9. OTHER DIRECT COSTS (liemere on Exhibit 4)
10. TOTAL DIRECT COST AND OVERHEAD
1), GENERAL AND ADMINISTRATIVE EXPENSE ( Rute % of cost elesment Nos. )
12. ROVALTIES ¢ ¢
n. TOTAL ESTIMATED (OST ]002
14. FEL OR PROMT
1s. FOTAL ESTIMATED COST AND FEE OR PROFIT 1002

OPTIONAL FORM w0

October 1971

General Services Adminiaratam

FPR 1106 #iw.




Ernclosurec 6
Pagrre 2 of 3

This proposal i subniitted for use 10 connection with and in tespunse 10 (Describe RIP, atc. )

RFP No. ET-78-R-08-0003 Geothermal Reservoir Assessment Case Study,
Northern Basin and Range Province

and reflects our best estimates as of this date, in accordance with the lastructions to Offcrors and the Footnotes which follow.

Harry J. Olson _
Managing Geologist, Geothermal Exploration

NAME OF FIRMm

AMAX Exploration, Inc.

TYPED NAME AND TITLE SIGNATURE - jd -
N

DATE OF SUBMISSION

May 30, 1978

EXHIBIT A—SUPPORTING SCHEDULE (Spectfy. If more space 1s needed, use reverse)

COST EL NO. 1TEM DESCRIPTION (See footnoie $) EST COST (S)
FY 1978
Phase I - Existing Data
‘ ShalTow Thermal Gradient and Lithologic Logs 4
I New Data
ShalTow Thermal Gradient and LithoTogic Logs 13
Self Potential Survey 8
Magnetotelluric Survey 8
Gravity Survey 2
FY 1979
Phase T1
Microearthquake Survey 18
Reromagnetic Survey 4
Deep Thermal Gradient and Lithologic L[ogs o0
FY~ 1980
Phase ITI
WeTl Site Preparation 40
Production Test WelTs 750
Logs 20
FTow Test 75
TOTAL 1002

). HAS ANY EXECUTIVE AGENCY OF TRE UNITED STATES GOVERNMENT PERFORMED ANY REVIEW OF YOUR ACCOUNTS OR RECORDS IN CONNECTION WITH ANY OTHER
GOVERNMENT PRIME CONTRACT OR SUBCONIRACT WIIHIN THE PAST TWELVE MONTHS?

D YES m NO  (If yes, sdentify belou-. )

NAME AND ADDRESS OF REVIEWING OFFICE AND INDIVIDUAL

TELEPHONE NUMBER/EXTENSION

N, WItl YOU REQUIRE [HE USE OF ANY GOVERNMENT PROPERTY IN THE PERFORMANCE OF THIS PROPOSED CONIRACT?
D YES m NO  (If ves. sdentsfy an recerie ar eparate puage)

m YES [j MO (1f ves. wdentsify )

H DO YOU REQUIRE GOVEANMENT COMTRACT FINANCING 1O PERIORM  THIS PROPOSED CONIRACT?
[[] aovance pavmerss [7) erocarss pavminis 0r [ ] Guarantieo 1oans

V. DO YOU NOW HOLD ANY CONIRACT (Ur. do you Aute uny sndependently fimunied (IRG1Y) projnss) FOR THE SAME OR SIMILAR WORK CALLED FOR BY T+1S
- PROPOSED CONTRACT?

D Yes E] NO (If yer. idennfy. ).

YES D NO  (If mo. explum on reterse or separaie puge)

V. DOES THIS COST SUMMARY CONRFORM WITH THE COST PRINCIPLES SET FORTH IN AGENCY REGULATIONS?

(to the best of my knowledge

See Reverse for Instructsony und Fooimotes

2

OPTIONAL FORM 60 (10-71)

B . I - - -
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Encloczure 6
Page 3 of 3

INSTRUCTIONS TO OFFERORS

1. The purposc of this form 1y 10 provide a standard format by which
the offeror submits 1o the Government o summary of tncurred and
estimated costs fund attuched supporting tuformution) snitable for de-
taled review and analysis. Prior to the award of 2 cuntract resulung
from this propuval the offerar shall, under the conditions stated in
FPR 1-3H07-3% he required to subimit a Certihcate ol Current Cost or
Pricing Dats (Sec FPR 1-3.807.8¢h) and 1-3.HU™-4).

2. In addition (o the specific information required by this form, the
offeror i expected, in good faith, to incorporate in and submit with
this form any addinonal dats, supporung schedules, or substantiation
which are resvonably required fur the conduct of an appropriate re-
viem and analysis in the light of the speaific facts of this procurement.
For eflective negotiations, it 1 essential that there be a clear undee.
standing of:

3 The existing, verihable data.

b. The judgmental factors applied in projecting from known data
to the estimate, and

¢. The contingencies used by the offeror in his proposed price.

In thort, the offeror’s estimating process itsell needs 1o be disclosed.

3. When attachinent of supporting cost of pricing data to the form 1
impracticsble, the data wall be described (uh achedules uv sppraprsate).
and made available to the contracting officer or his representanie upon
reyuest.

4. The furmars for the "Cast Elernenty * and the "Propased Cuntract
Estimate” are not intended as rigid requieements Theve mav be pre-
sented in diffecent format with the prior appross) of the Contraching
Offcer if required for more eflective and eMarent presentation. In Ll
other respects this form will be completed and submuted without
chunge,

$. By submission of this proposal the offeror grants 10 the Contracting
Ofhicer, of his authotized sepeesentative, the night to examiae, fue the
purpase of verifying the cost nr pacing dats suhmitted, thowe books,
records, documents snd other supporting Jata which wall permit ade-
quate eviluation of such cose or pricing daca, along with the computs:
tiony and projections used therein This night may be ereriied n con-
nection with any negonations prior to conteact award.

FOOTNOTES

1 Futer an they column thore neieisary und reasonable costt which in the
qudgment of the offerar will properly he tniureed 1n the efficient pecformunce
of the contruct W hen any of the costs tn this column bure already been
incurred (e g . on a letter contract ar change order), detcribe them on un
attached supportsng schedule Idewtfy all sules und transfers betueen your
plants, divsstaus, or orgunitutions under a common control. uhich ore -
cluded ut other than the lower of cost to the origiual traniferror or current
market price.

2 When apuce o additian to thut weadduble 1n Exhibit A o5 required. at-
tuch separate puges ur necessary and rdentsfv 1u this “Refcrence’” column
the uttuchment su' twhih the mformatin supparting the specrfic corr elewent
may be found No stundurd format 15 previrihed: howeier. the cost or pric-
ing data must he accuraie, omplete and current, and the judgment factors
wied v progeciong from the Juta 1o the evvimates mast be stated 1o sulhcsent
detarl 1o enuble the Contructing Otheer to eruluate the propasul lor ev-
ample. provsde the busn used for pramg materiads such as by 1endor yuo-
tatrons, 1hop estimutes, or tnrasce prices. the reuason for use of oterhead rates
which depurt vignifioantdy from experiemied rates (redused colume, u
plunned major re.arvangerment, eti. ), or Justification for an iniresse in
Libor rater (antrosputed wuge und salury sncreases, esc ). bdentify and e
plarn any contingencier which are iniduded 1n the proposed price. such as
anticipated costs of rejects and defectiie work, or anticspated technical
difficultin

3 Indicate the ratey ured und provide uw uppropriate explanation, Where
agreement hut been veached with Government representatis ey an the wie of
foruard pricing rutes. descrihe the nuture of the agreement Protrde the
method of computation und upplrcation of vour orechead expemie. including
cort breakdoun and shousng trend and hudectary data ai ascenary to
proisde a busis for eraluution of the reusonubleness of propoied retes.

4 If the totul cost entered here is an excess of $230. protide om u vepurate
puge the follousng tnformation on tuch saparate ttem of ravaltv or liesse
fre. mame and addresy of bemior, dute of heenve agreement. patent wum-
bers. putent application serral numbery, or othes buatrs 9n uhth the rvalty
0w pavable: brief descrsption. iniduding any part or model rRumsers of each
contract ttem or component on uhih the royalty s pavahle: pericutsge or
dollar rate of rovalty per wutt. gewst price of contrucl stem, nuwhes ef
units, and total dollur amount 07 rovalties. In additian. of spesifiially re-
quested by the conteacting officer. a copy of the current livenve upreerne=t
and idemisfication of applicable cluimy of specific patenss sbhull bt provided

S Provide u list of principul items within each category sndicating buoun
or anticipated source, quantity, umil price, competriron obtarued. and buits
of estublishing rource and reasonableness of cost.

CONTINUATION OF EXHI8IT A —SUPPORTING SCHEDULE AND REPLIES 1O QUESTIONS Il AND V.,

v e e

OPTIONAL FORM 60 (10-71)



