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INTRODUCTION

The Nevada Bureau of Mines and Geology (NBMG) proposes to extend its
investigation of low- to moderate-temperature geothermal resources by
examining four sites, over a two year period, where geothermal resource
development has been favorably assessed. These areas include the northern
Big Smoky Valley, the Carson City area, and two areas from the following list
of possibilities: Carlin, Moana, Wells, Gerlach, Wabuska, Smith Creek Valley,
Crescent Valley, Golconda, and Hawthorne. All of these areas contain a signi-
ficant number of hot springs and wells and were recently designated as high
potential areas for geothermal resource development in the U.S.G.S. Circular
790. In addition, the areas were selected on the basis of a numerical
technique, recently formulated at NBMG, that evaluates data from several
distinct geothermal parameters and yields a semi-quantitative probability
function. The Valﬁe of the probability func;ion is used to determine re-
source development favorability.

The basic program will combine geological mapping, physical measurements,
geophysical surveys, and geochemical surveys to identify and place limits on
the reservoir boundaries of the hydrothermal resource. An option, which
involves drilling at selected sites within each of the study areas, is included.

The scope of the investigation is briefly outlined below:

Option I
Task 1. Review pertinent geological and geophysical literature and
construct preliminary surface manifestation maps as well as
subsurface cross-sections.

Task 2. Geological field checking of stratigraphic units in hydrographic
basin.

Task 3. Fly low sun-angle photographic reconnaissance of hydrographic
basin to delineate lineaments.

Task 4. Conduct leveling survey and gravity survey at sclected intervals
across the hydrographic basin.

Conduct resistivity surveys in areas adjacent to hot springs.

ut
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Task




Task

Task
Task

Task

Task

Option II

Task

Task
Task

Task

Task

10.

11.

12.

13.

14.

15.

Conduct a one-meter temperature survey in areas adjacent
to hot springs.

Sample surface waters for chemical analysis.
Prepare maps, diagrams, and cross-sections of traversed areas.

Prepare final report and critique of scientific methods used
in the investigation.

Submit all pertinent data to USGS GEOTHERM data file, including

information gathered in the continuing State-wide Geothermal
Assessment.

Select one drill site at each study area and drill aproximately
600 feet for temperature gradient and reservoir confirmation.

Log wells during drilling.

Prepare detailed lithologic logs from drill chips.

Analyze selected intervals of drill chips both petrographically
and by X-ray diffraction.

Measure temperature profile and collect water samples for
chemical analysis.



RATTONALL

The Rocky Mountain - Basin and Range Regional Hydrothermal Commercial-
ization Plan has identificd the "lack of adequately tested rescrvoirs'” as
one of the "most critical barriers to accelerating the development of hydro-
thermal resources." 1In addition, the Plan outlines the objectives of the
State-Coupled Direct Heat program. These objectives include: assisting the
U.S5.G.S. data compilation of low- to moderate-temperature resources; publishing
maps and reports detailing these resources; and testing the highest priority
areas for reservoir confirmation. The NBMG proposes a two year, multi-task
reservoir-confirmation program for four sites of high potential for direct
utilization of geothermal resources.

Several factors influenced the choice of the four sites. They are all

within the Battle Mountain Heat-Flow High and also contain a number of thermal

¢

springs and wells. Twenty-seven broad regions, which include the selected

sites, were outlined by U.S.G.S. and NBMG personnel as areas of high potential
for direct utilization and included in U.S.G.S. Circular 790. In addition,

a numerical scheme has been developed at the NBMG for ranking areas with regard

to potential for direct utilization. The scheme evaluates physical, chemical,

and demographical parameters for specific sites. On the basis of this scheme, the
Carson City, Carlin, Moana, Hawthorne, and Wells areas were rated high forA

development of geothermal residential space heating and the Big Smoky Valley,

Gerlach, Golconda, Wabuska, Crescent Valley, and Smith Creek Valley areas
rated high for the development of geothermal industrial process heat. These
areas are also favored because adequate baseline data exists in the form of

topographic, geologic, and regional gravity maps, as well as chemical analyses

of thermal waters.



The site-specilic tasks, outlined in the introductlon, and discussed in
the following sections, are designed to provide sub-surface information and
to place limits on the boundaries of the geothermal reservoir. The need
for this information is based on the premise that "a very substantial increase
in direct utilization is possible by 1985 if reservoir confirmation efforts . .
are extensive enough", as outlined in the Regional Hydrothermal Commercializa-
tion Plan.

The information provided by the program will be used in many ways by
several agencies (Federal, State, and local) and by the private sector (companies
and individuals). The results of this proposed investigation will provide
information to:

1) support the DOE funded Nevada Department of Energy's Operations

Research and Outreach programs;

2) supplement and update data to the U. S. Geological Survey's GEOTHERM

computer data file;

3) eliminate uncertainties attendant to resource exploitation by potential

developers and,

4) define site-specific resource characteristics.

The Option I1 investigation will provide more detailed subsurface information
that will further enhance credibility of the reservoir characteristics as
determined in Option I.

The final report will include a critical evaluation of the geothermal
exploration techniques used in this study and will suggest, on the basis of

the developed criteria, future site-specific reservoir studies.




PROPOSED PROGRAM

The NBMG is presently completing work on the low- to moderate-temperature

geothermal assessment program for Nevada, Contract No. ET-78-5-08-1556.

During the course of this work, the NBMG identified sites where detailed

geological and geophysical investigations could be carried out to delineate
geothermal reservoir boundaries (fig. 1). Most of these sites are already
well known because of the numerous hot springs and wells in these areas. The
USGS has also broadly outlined 27 such sites, in Nevada, in Circular 790.

In the first year of the program, the investigation will focus on the
northern half of the Big Smoky Valley and the Carson City area. In the second
year, two other areas will be selected from the following possible sites:

Areas rated high for Industrial Process Heat Applications
. Crescent Vallgy
Golconda
Gerlach

Smith Creek Valley
. Wabuska

U

Areas rated high for Residential Space Heating Applications

6. Moana

7. Carlin

8. Wells

9, Hawthorne

The selection will be based on information gained during the first year

and on availability of suitable topographic base maps.

Description of the areas

The Big Smoky Valley is one of the largest in central Nevada, encompassing
nearly 3000 square miles. It extends from the city of Tonopah, north, approxi-
mately 100 miles, to the city of Austin (fig. 1). The Toiyabe Range, to the
west, and the Toquima Range, to the east, rise to over 6000 feet above the
valley floor. A slight structural high, near the town of Round Mountain,

bisects the valley into two smaller drainage basins.
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The basin to the north contains a number of geothermal occurrences including:
Spencer's Hot Spring (73°C), McCleod Ranch Hot Springs (82°C), and Darrough
Hot Springs (97°C). The average elevation of these springs is 5500 ft. The
point of discharge is apparently related to permeable sands and gravels of
Quaternary age.

The adjacent ranges consist of Paleozoic sediments, both clastic and
carbonates, that have been intruded by Mesozoic igneous rocks. Tertiary
volcanics cover many of the older rocks. The Quaternary valley fill has been
estimated at 3000 to 5000 feet thick (John Erwin, 1979, personal commun.).

Access to the area includes a major north-south highway (Nevada 8A) and

many additional secondary roads and trails,

Based on the numerical technique that was previously described, this area
was rated very high for industrial process heat applications.

The Carson City site (fig. 1) is a modefately urbanized area, and includes
the City of Carson City (population 25,000) and the community of Gardnerville-~

Minden (population 1500)., The investigation will be limited to the northern

part of the physiographic basin that is bordered on the north by the Virginia

Range, on the east by the Pine Nut Mountains, on the south by the Sierra

Nevada, and on the west by the Carson Range. The site encompasses approxi-

mately 300 square miles and the work will be concentrated on areas that sur-

round the five major thermal springs: Carson Hot Springs (50°C); Nevada State

Prison Springs (24°C); Saratoga Hot Springs (50°C); Hobo Hot Springs (45°C);

and Wally's Hot Springs (50°C). 1In addition, geothermal wells, which are

used for residential space heatin%; are common in the Pine Nut Mountains,

immediately adjacent to the Carsoﬁ¢City municipal limits, %
The oldest rocks at this site consist of Jurassic and Triassic meta- /

volcanics. The granitic rocks of the Cretaceous Sierra Nevada Batholith are ‘

exposed in the Carson Range, to the west, and at other locations scattered |



8‘

throughout the basin. An extensive sequence of Cenozoic volcanics and inter-
bedded sedimentary rocks overlies the older metavolcanics and granites. The
basin is filled with recent and Quaternary alluvium. This site lies entirely
within the Basin and Range Province and the mountain ranges are bounded on

one or both sides by range-bounding normal faults (Moore, 1969).

Access to this area includes a major north-south highway (U. S, 395),
as well as numerous sccondary roads.
Based on the numerical technique, this area was rated high for the

development of geothermal space heating.

Detailed statement of work

The investigation for OPTION I consists of ten functionally interwoven
tasks which will be applied to each area of investigation. The incorporation
of these tasks into the program is derived, ?n part, from Goldstein (1977),
in which geothermal exploration techniques for northern Nevada were semi-
quantitatively evaluated on the basis of cost/benefit. The NBMG anticipates
varying degrees of success as these techniques are applied to the different
sites. That information will itself be valuable to future geothermal
reservoir site-specific studies.

The investigation will begin with a thorough compilation of all available
maps (7%' and 15' topographic maps, geologic maps, and regional gravity maps)
air photos, well logs, and any additional information from the literature
that may be useful in constructing the geologic baseline for each area. The
USGS data file GEOTHERM will be used extensively for spring and well locations,
water chemistry, and flow rates. Special attention will be given to rock
type and age, range-bounding faults, and valley fill components. These base-

line data will be projected onto the available topographic maps and selected

cross-valley traverses. Five traverses in the Big Smoky Valley and three in



the Carson City area will be delineated for detailed geological and geo-
physical surveys.

The first detailed survey will consist of checking the lithology/mineralogy,
stratigraphy, and structure, in the bordering ranges and, to an extent limited
by the number of exposures, the valley fill. Special attention will be given
to the stratigraphic units at the tops of the ranges. The presence of similar
units detailed. prior to the Basin and Range Faulting would likely imply the
presence of that same unit in the valley subsurface. Unit correlation may
also be useful in the interpretation of the geochemical data for hot springs.
Chemical variations within the same drainage may be due to the effects of
mineralogically different stratigraphic units.

To augment the geological investigation, low sun-—angle photography (LSAP)
of both sites will be flown to provide information on the spatial relationship
between surface faulting and hot spring activity. Relationships between geo-
thermal anomalies in western and north-central Nevada and geologic structures
have been shown to be important in the localization of hot spring activity
(Trexler and others, 1978). . The surface fault patterng.provide pertinent
information on subsurface structural controls. Special attention will be
given to the relationship between and influence of regional structural trends,
in these site-specific areas, and their adherence to the patterns recognized in
the Winnemucca AMS sheet (Trexler and others, 1978). The structural inter-
pretation provided by enhancement of surface faults by low sun-angle photo-
graphy (Walker and Trexler, 1977) will provide information on the subsurface
controls of the reservoirs under investigation.

Regional gravity data is available for all sites (Erwin and Berg, 1977;
Erwin and Bittleston, 1977; Healy, 1967; Oliver and Robbins, 1973), but only

at a scale of 1:250,000. The aim of the gravity survey proposed here is to
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provide more detafled Information along the same transcects as the geological
surveys. The information derived will give a reasonable indication of the
depth of the valley fill and may resolve the configuration of the basement
below the fill. Elevations will be determined by the stadia~transit technique
and gravity measurements will be tied to existing stations of previous surveys.
Samples will be collected for density determination in the laboratory.

No shallow depth (1 meter) temperature survey information is available at
the proposed sites. Heat flow measurements received high ratings (Goldstein,
1977) in both scales of geothermal exploration, 2500 and 100 square mile areas.
A technique that was developed by Olmsted (1977) and used with some success in
Nevada, will be applied, in a modified version, to these sites. The technique
consists of the temporary installation of a 30 station expandable rectangular
grid. The holes will be augered, to a depth of one meter, in the vicinity of
suspected reservoirs. Temperatures will be measured periodically and the
resulting isotherm configuration will be plotted on the base maps., The ios-
therm configuration could be useful in determining the extent of the structural
controls, as determined from LSAP interpretation, on heat flow. Radial
symmetry may indicate a point source for the hot water, possibly the inter-
section of two faults. Linear or elongate patterns, on the other hand, would
almost certainly indicate a single deep fault as the responsible structure.

Since depth to the resource is an important parameter governing the
economics of the direct-use of geothermal energy, an electric resistivity
survey, at selected sites, has also been incorporated with the field work.

The shape of the top of the water table will define the possible upper
limits of the geothermal reservoir. The distribution of sediments saturated
with highly conductive brines, geothermal waters, may also indicate the

extent of near-surface geothermal aquifers. An example of this may be
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evident in the Big Smoky Valley, where the average elevation of discharge of
the springs 1is related to the spatial distribution of Lake Lahontan (late
Quaternary) beach sands and gravels.

The final field task consists of sampling the surface waters, measuring
the temperature and pH in situ, and determining the specific conductance and
alkalinity at 25°C. 1In addition, water samples will be chemically analyzed
for major anions and cations and, to a limited extent, for stable light iso-
topes. These data will be used to identify areas that are geochemically
similar and possibly structurally related. Certain geochemical signatures
may also be used to identify the source of recharge.

Option II is included here because it is field oriented. The objective
of the task is to extend the surface and near-surface investigations by pro-
viding detailed lithologic, geochemical, and temperature data from several
drill holes. The plan includes drilling on; hole, 600 feet deep, at each
site. This task constitutes reservoir confirmation and will be based wholly
on data gathered from the previous tasks. Should one of the holes penetrate
a significant reservoir, arrangements will be made to lcave the hole open for
more testing.

The final tasks include data interpretation, map and final report pre-
paration, and submission of all pertinent information to GEOTHERM. A final
report at the end of the first year of the investigation will be limited to
the Carson City/Big Smoky Valley investigations. Likewise, the second year's
final report will be limited to two areas. Data interpretation will be
aided by the use of the NBMG's Tectronix 4014 graphic display in conjunction
with PDP 11/34 and CDC 6400 computers. The final product will include a map
that outlines known or suspected geothermal reservoir boundaries. Structures

responsible for these boundaries will be included along with temperature
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distributioné, water table configuration, and chemical compositions of the
water. The final report will also include a critical evaluation of the
.exploration techniques used in this study and a projection of those tech-
niques that could be successfully applied to site-specific studies at the
remaining high-potential areas in Nevada.

The data on the suitability of the sites for particular applications will
be forwarded to the Nevada Department of Energy for use in the ongoing Out-
reach Program. This information will also be presented at regional technical

sessions, as well as local, user-oriented meetings.
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PROPOSED SCHEDULE OF ACTIVITIES

During the first year of funding, the investigation will be limited
to two sites (the Big Smoky Valley site and the Carson City site). Should
OPTION I be selected, the investigation will include Tasks 1 through 10,
outlined below and shown in figure 2. Should OPTION II be selected instead,
the investigation will consist of Tasks 1 through 10 and will also include
Tasks 11 through 16, reservoir confirmation by drilling. With the OPTION II
plan, Task 11 would be staggered, pending data compilation, and would begin
six months after the initiation of Task 1. All work efforts will have been
completed one year after the initiation of the program and the contents of
the final product will depend on the OPTION selected. The final report under
OPTION I will consist of surface and near surface geological surveys. Under
OPTION II, the surfacé and near surface survey report would be supplemented
by detailed subsurface information.

The second year would employ a similar strategy in two other areas of
geothermal potential. This research will expand the knowledge of reservoir
properties and aid the development of direct utilization of geothermal energy.
OPTION I (Surface and near-surface investigation)

Task 1. Review all pertinent geological and geophysical literature
sources. Construct base maps on topographic sheets by
projecting stratigraphic units and geologic structures from
larger scale maps. Project available geophysical data onto
base maps. Construct preliminary cross-sections of valleys
at delineated areas of traverse.

Task 2. Field check stratigraphic units in both basin and range. Note
especially age relations of superjacent units on each range;
sample where appropriate. Estimate thickness and note sense
of offset in fractures and faults.

Task 3. Conduct a low sun—angle photographic reconnaissance of basin

and range-margins. Field check lineaments, verify fault trace
and sense of displacement. Plot data on base maps.
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Task 4.

Task 5.

Task 6.

Task 7.

Task 8.

Task 9.

Task 10.

16.

Conduct stadia and transit leveling along the selected traverses.
Set up gravity stations and conduct a detailed gravity survey
along transects, with high resolution 1n arcas of faults and

hot springs. Plot data on base maps.

Conduct resistivity surveys in areas adjacent to hot springs
along the selected traverses. . Plot depth to top of ground
water on base maps. Continue survey areally, if warrented.

Construct an expandable grid of 30 stations (one-meter holes)
in the vicinity of hot springs along the line of traverse.
Install thermistor probes, allow time for equilibration,
measure temperature periodically. Plot isotherms on base maps;
continue areally if warranted.

Collect water samples for bulk chemical and isotopic analysis.
Measure, in field: temperature, pH, specific conductance, and
carbonate/bicarbonate. Analyze appropriate samples for stable
light isotopes, analyze all for major and minor anion and cation
constituents.

Prepare maps and diagrams including: detailed geologic maps
and cross—sections along the selected traverses; isotherm
configuration; depth to basement; and depth to ground water.

Prepare final report indicating cost/benefit of the techniques
used and an estimation of the probable effectiveness for other
site-gpecific studies in Nevada.

Continue to collect geothermal data on a statewide basis. Submit
new data to the U. S. Geological Survey's GEOTHERM data file.

OPTION II (Reservoir Confirmation)

Option II will include tasks 1-10 of Option I and the following tasks

associated with the drilling program.

Task 11.

Task 12.

Task 13.

Task 14.

Task 15.

Task 16.

Drill one hole 600 feet deep at each area of investigation
(total 2 holes).

Log well during drilling.

Prepare a detailed lithologic log from drill chips and selected
spot cores.

Select intervals for X-ray and petrographic identification of
unaltered mineral assemblages and alteration products.

Measure temperature profile in the well bore and collect water
samples for chemical analysis, bulk chemistry, and stable light
iostopes.

Integrate data derived in Tasks 11-15 with data obtained in
OPTION I.
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PROJECT ORGANIZATION

The Nevada Bureau of Mines and Geology is a research and public service
division of the Mackay School of Mines, one of the several colleges of the
University of Nevada, Reno. Research includes all phases of Nevada's geology
and mineral resources: basic geologic mapping and laboratory studies, geo-
physical and geochemical surveys, engineering geology, earth-environmental
considerations in urban and rural planning, the preparation of educational
guides and boolkets, statewide investigations of mineral commodities, the
geology of ore deposits, and the exploration, development, mining, processing,
utilization, and conservation of metal ores, industrial minerals, fossil and
nuclear fuels, geothermal power, and water.

The proposed research is a two year program, OPTION I will utilized 3
senior agency professional staff members, two on full time and one on part
time. Personnel for OPTION II will include those already listed for OPTION I
plus an additional part-time research associate. The principal staff members

to be involved in the program are:

First Year

OPTION I
Dennis T. Trexler, Research Associate/Geologist - 6 months
Brian Koenig, Research Associate/Geologist - 12 months
Thomas Flynn, Research Associate/Geologist ~ 12 months
OPTION II

OPTION I personnel - 30 months

Research Associate/Geologist - 6 months

Second Year

OPTION I

Dennis T. Trexler, Research Associate/Geologist - 6 months




Brian Koenig, Research Associate/Geologist - 12 months

Thomas Flyan, Rescarch Associate/Ceologist - 12 months
OPTION 11

OPTION I personnel - 30 months

Research Associate/Geologist ~ 6 months

18.
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FACILITIES AND EQUIPMENT

The Nevada Bureau of Mines and Geology occuples parts or all of three
floors in the west wing of the Scrugham-Engineering and Mines building on
the University of Nevada-Reno campus. Office, laboratory, and drafting room
space for the research program will be made available by the University of
Nevada-Reno. In addition, a graphite crystal monochrometer-equipped Norelco
radiation diffraction unit, and International Scientific Instruments model
Super IIIA scanning electron microscope/microprobe, and a fully-equipped
thin-section laboratory are also available for detailed examination of
drill core minerals. The Bureau maintains a Tectronix 4014 computer terminal,
with hard-copy capabilities, that can access either a DEC PDP-11/34 or a
Control Data Corporation 6400 computer; a high speed, large storage—-capacity

disc drive can interface directly with the DEC PDP-11/34.
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DENNIS THOMAS TREXLER
Born: August 6, 1940

Registered Geologist - State of California - #2382

kducation: B.S. Geology = University of Southern Californla - 1965,
Los Angeles, California 90007
M.S. Geology - University of Southern Californla - 19648,

Los Angeles, California 90007

Experience:

Dec. 1974- Nevada Bureau of Mines and Geology, University of Nevada, Reno

present Title: Research Associate
I have been involved as principle investigator or co-principle
investigator in numerous research programs concerned with Earth-
quake Hazard Reduction (USGS), National Uranium Resource Evalua-
tion (LLL, DOE) and Geothermal Evaluation (DOE). These projects
have required both direct research participation, administrative
and research direction of research assistants.

Feb. 1971~ Mackay School of Mines, University of Nevada, Reno. Title:

Dec. 1974 Research Associate. Duties included coordination and interpre-
tation of remote sensing data acquired by high altitude aircraft
and Skylab in relation to natural resources in the Great Basin.
Interpretation included evaluvating Skylab photographic imagery
for 1ithologic, structural and geomorphic data and the cost-
benefits derived. Also performed research in applications of
remote sensing techniques to the solution of geologic and natural
resources problems. Techniques employed included the use of the
visual, infrared and microwave portions of the elctromagnetic
spectrum. Computer programming for utilization of geologic
parameters in interpretation techniques.

Aug. 1970- Microwave Sensor Systems Division of Spectran, lnc. Title:

Feb. 1971 Manager Earth Resources Applications. At Microwave Sensor Sustems
I conducted investigations on the detection and discrimination
of o0il spills using multispectral photography, 8-13.5 micron
infrared imagery and multifrequency microwave radiometer data.

May 1968~ Aerojet-General Corporation, Space bDivision, Azuza, California.
July 1970 Title: Member of the Staff, Geologist. At Aerojet I was engaged
in development of passive microwave techniques for earth resources.
I participated as either Project Engineer or Program Manager on
the following investigations:
1. Microwave Emissions of Snowpacks (U. S. Geological Survey).
2. Passive Microwave Measurements of Snow, Ice and Ocean—
ography (Office of Naval Research).
3. Feasibility of using Microwave Techniques as Applied to
Geologic Problems (U. S. Geological Survey).

Nov. 1967~ Geolabs, Tnc. Santa Ana, California. Title: Englncering Geologist.

May 1968 Duties entailed site evaluation for engineered structures and
preparation of geologic reports for Los Angeles and Orange Counties,
California.




B1inn, J. C., 111, Quade, J. G. and Trexler, D. T. (1975) Microwave Geothermal
Exploration prepared for Jet Propulnfon Laboratory, Pasadena, CA.

Bingler, E. C. and Trexler, D. T., (1975) Composite earthquake hazard index map:
A synthesis of hazard elements for the Reno Quadrangle, (abs.), Geol. Soc.
Amer. Annual Mtg., Salt Lake City.

Trexler, -D. T., (1976) Mineral Resources Map of the Mt. Rose NE 7 1/2' quadrangle,
prepared for the Regional Planning Commission of Reno, Sparks, and Washoe
County.

Trexler, D. T., (1976) Geologic Hazards Map of the Mt. Rose 7 1/2' quadrangle,
prepared for the Regional Planning Commission of Reno, Sparks and Washoe

County.

Trexler, D. T., (1976) Geologic Hazards Map of the Reno 7 1/2' quadrangle, pre-
pared for the Regional Planning Commission of Reno, Sparks and Washoe County.

Trexler, D. T., (1976) Mineral Resources Map of the Reno 7 1/2' quadrangle,
prepared for the Regional Planning Commission of Reno, Sparks and Washoe

County.

Bingler, E. C., Trexler, D. T., Kemp, W. R., Bonham, H. F., Jr., (1976)
PETCAL: A Basic Language Computer Program for Petrologic Calculations,
Nevada Bureau of Mines and Geology, Rept. 28, p. 18.

Walker, P. M., and Trexler, D. T., (1977) Intérpretive Techniques, Uses and Flight
Planning Considerations for Low Sun-Angle Photography, Photogram, Eng. and
Remote Sensing, v. 43, no. 4, p. 493-505,

Melhorn, W. N., Trexler, D. T., and Thomas, D. H., (1977) Significance of Holo-
cene Stratigraphy from Two Archeological Excavations in Great Basin, Nevada
(Abs., presented at Cordilleran Section GSA, Sacramento, CA).

Trexler, D. T., (1977) Geologic Map of the Carson City quadrangle, Nevada Bureau
of Mines and Geology, Environmental Series.

Melhorn, W. N. and Trexler, D. T. (1977) The Maria effect: Equalibrium and
activation of Aeolian processes in the Great Basin of Nevada, (abs.) 8th
Annual Geomorphology Sym. Binghampton, NY,

Trexler, D. T. (1977) Summary report of availability of geothermal data for
potential direct heat application in Nevada, U. S. DOE Report NVO/0671-1.
10 p., NTIS.

Slemmons, D. B., Glass, C. E., Carver, G. A., Tresler, D. T. and Tillson, D. D.
(1978) Remote sensing analysis of fault activity and lineament pattern of
the epicentral region of the 1872 Pacific Northwest Earthquake, 3rd Inter.
Conf. on Basement Tectonics.

Bell, E. J., Trexler, D. T. and Bell, J. W. (1978) Computer-simulated composite
earthquake Hazard Model for Reno, Nevada, Proceedings of the 2nd Tnter.
Conf. on Microzonation, San Francisco, CA,

Trexler, D. T., Bell, E. J. and Raquemore, G. R. (1978) Evaluation of lineament
analysis as an exploration technique for geothermal, Central and Western
Nevada, U. S. Dept. of Energy Report NVO-0671-2, 78 p.




TREXLER cont. !

Sept. 1966- State of California, Dept. of Water Resources Los Angeles ,
California. Title: Engineering Geologist. While assigned to
the planning and special investigations branch, duties {included
interpretation of ground water basin characteristics from
exploratory drilling, preparation of ground water basin simul- |
ization by digital computer models and a survey of the impact
of degradation of water quality on industry. |

Memberships: Geological Society of Nevada, Sipgma XTI, American Association of
Petroleum Geologists, Geothermal Resources Council. |
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Corp. Final Report SD 1335-1.

Auckland, J. C., Trexler, D. T. and Orthlieb, ¥. (1971) Multi-Sensor 0il Spill
Detection, Proceedings of the Seventh International Symposium on Remote
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Range of Nevada using Skylab/EREP data; final report prepared for National
Aeronautics and Space Administration.

Trexler, D. T. and Bingler, E. C. (1975) Landslide and Debris Flow Potential map,
Cold Springs Valley, Nevada; prepared for the Regional Planning Commission
of Reno, Sparks and Washoe County.

Bingler, E. C. and Trexler, D. T. (1975) Liquefaction Potential and Quaternary
fault map Cold Springs Valley, Nevada; prepared for the Regional Planning
Commission of Reno, Sparks and Washoe County.

Melhorn, W. N. and Trexler, D. T. (1975) Preliminary Stratigraphy of the Tripple

"T" Archeological site, Nye County, Nevada; prepared for American Museum of
Natural History.

Melhorn, W. N. and Trexler, D. T. (1975) Stratigraphy of the Gatecliff Rock
Shelter, Nye County, Nevada; prepared for American Museum of Natural History.
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BRTAN ALFRED KOENTG
Born: December 14, 1944

B.S. Geology - University of Wisconsin - 1973, Madison,
Wisconsin 53706
M.S. Geosciences - University of Arizona - 1978, Tucson,

Arizona 85721

Nevada Bureau of Mines and Geology, University of Nevada, Reno
Title: Research Associate

Current project includes cataloging and examining low- to
moderate-temperature geothermal resources in the State of Nevada
with regard to updating the USGS file Geotherm and producing a
map detailing the location and other data pertinent to the
direct utilization of the resources. On site checks of specific
locations for temperature and chemical data are required.

Department of Geosciences, University of Arizona, Tucson

Title: Research Assistant

Carried out research leading to a detailed description of
mineralogical and chemical changes with depth in a weathered
porphyry copper deposit. The data gathered formed the basis for
an interpretation of the weathering processes and controls on
these processes.

Ray~0~Vac Division of ESB Inc., Madison, Wisconsin

Title: Chemical Technician

Duties included routine wet chemical analyses of battery
components and method development. A method I developed
provides a high degree of accuracy in the analysis of mixtures
of MnOj, AgZO, and graphite.

U. S. Army

Title: Artillery Meteorological Team Chief

Duties included the acquisition and reduction of data from
radiosonde flights and the supervision of 5-7 team members.

Additional skills include: scientific computer programing with

courses in FORTRAN, assembly language programing, and numerical
analysis; experience with atomic absorption spectrophotometry,

polarography, and x-ray diffraction; and photography.

Oxidation-Leaching, and Enrichment Zones of a Porphyry Copper
Deposit - a Mineralogic and Quantitative Chemical Study,
University of Arizona, Tucson.




KOENIG - Additional Information

Thao contract wnder which T am currently employed, Awsesoment of Low- to
Moderate-Temperature Geothermal Resources in Nevada (DOE/DGE Contract No.
ET-78-S-08-1556) has provided me with the opportunity to familiarize myself
with the location and nature of geothermal resources in Nevada. During
field investigations I have measured parameters such as in situ pH and
specific conductance, prepared samples for chemical analysis, performed
field alkalinity titrations, and participated in the reduction and quality
control of analytical data,

My academic background has emphasized chemical and physical chemical
aspects of hydrothermal systems as well as practical experience with X-ray
diffraction and whole rock geochemical analysis in’altered rocks. I have
used and am familiar with the computer programs used to convert input fluid
chemistry to equilibrium chemical (mineralogical) assemblages. Familiarity
with programming allows me to design software as needed to augment our

study.

Applicable Meetings: GSA Penrose Conference, Heat Transport Processes in

the Earth, Vail, CO, 1978.

Abstract submitted to GSA Cordilleran Section for April 1979 meeting:
Compositional change and chemical mass transport as a result of supergene

processes at the San Xavier north porphyry copper deposit, Arizona.




THOMAS TLYNN
Born: May 15, 1948

Education: B.S. Geology - State University College at New Paltz - 1971,
New Paltz, New York
M.S. Geology - State University of New York at Binghamton - 1976,
Binghamton, New York

Experience:

May 1976~ Nevada Bureau of Mines and Geology, University of Nevada, Reno.
present Title: Research Associate/Geologist. Duties include geologic
assessment and cvaluation of energy-related resources in Nevada.
Presently working on update and revision of U.S. DOE Geotherm
Data File for geothermal resource assessment in Nevada. Additional
duties include preparation of research proposals and editing of
geological research manuscripts prior to publication.

Feb. 1976~ Engineering Index, Inc., United Engineering Center, 345 East 47th
May 1978 Street, New York, New York 10017. Title: Editor. Duties included
technical evaluation of energy-related literature and preparation
of the literature for input to the U.S. DOE (Oak Ridge, Tennessee)
Energy Data Base. JPreparation included both abstract writing and
descriptive indexing; indexing based on 20K controlled vocabulary.

Sept. 1972~ S.U.N.Y.-Binghamton, Hydrothermal Laboratory. Title: Research

May 1975 Assistant. Duties included operation and maintenance of advanced
hydrothermal laboratory for an experimental investigation of
high-temperature, high-pressure metamorphism of common sedimentary
rocks. Master's thesis was derived from these investigations.

Membership: American Geophysical Union

Bibliography

Flynn, T., (1977) Filter pressed partial metls: an experimental formation of
migmatites, (abs.), American Geophysical Union, Spring Meeting,
Washington, D.C.

Flynn, T., (1976) Filter pressed partial melts, an experimental formation of
migmatites, (Master's Thesis).

Reports
Trexler, D., Flynn, T., and Koenig, B. A. (1978)
Assessment of Low- to Moderate-Temperature Geothermal Resources of Nevada,
First and Second Quarter Progress Reports; Prepared for the U. S.
Department of Energy, Division of Geothermal Energy, under Contract
ET-78-5-08-1556.
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EXPLANATION OF COSTS
Al1 costs presented on Optional Torm 60 are self explanatory, except
the purchase of a vehicle and an explanation of the cost sharing provided
by the Nevada Bureau of Mines and Geology.
The second year program coOsts are estimated on an 87 salary increase

for professional staff members and a 107% inflationary increase for all

other costs.

Vehicle Purchase

A four-wheeled drive pickup truck with camper is included as a capitol
equipment purchase for the first year of the proposed two year program. As
a result of a shortage of 4-WD vehicles at the University of Nevada all
funded research projects are required to provide their own vehicles. Rental
costs for a 4-WD vehicle from commercial rerital companies @ $500/mo., $.23/mi.

plus fuel at an estimated $.75/gallon are presented in tabular form below:

Rental
First year 9 mos. @ $500 = $4500
Option I 12,000 mi @ $.23/mi = 2760
1,200 gal. fuel
@ $.75 = __ 900
Total first year $8160

Second year using same strategy as Option I
First year and allowing 10% increase total vehicle rental would be

$8980

Total rental for 4-WD vehicle (18 month) = $17,140




Purchase

If a vehicle is purchased during first year and used for a similar amount
of mileage and time throughout the duration of the proposed program a savings
is indicated:

First year;
Purchase price 4-WD pickup w/camper $ 8800

Mileage charge first year 12,000 @ $.20 2400

Second year;
Monthly charge $80/month for 9 months 720
Mileage 12,000 miles @ $.22/mile 2640

Total vehicle cost for proposed
two year study $14,560

As shown in the previous two examples (rental vs. purchase) a savings
of more than $2000 can be realized by purchase of a vehicle over the two year
duration of the proposed investigation. If the Geothermal Assessment Pro-
grams extends beyond the anticipated two years, greater savings in field

transportation costs will be realized.

Cost Sharing

Materials and services to be provided by the University of Nevada through
the Nevada Bureau of Mines and Geology include clerical, secretarial, and
drafting services, computer time, and X-ray analytical work. These materials

and services represent 57 of the total cost of OPTION I and include:

Drafts person % person-month at $1500/mo. $ 750
X-ray analysis 400
Secretarial/clerical services

2 person-months at $1044/mo. 2088
Computer time 50 hrs. at $75/hr. 3750

Total $6988




CONTRACT PRICING PROPOSAL
(RESEARCH AND DEVELOPMENT)

Office of Management and Budget
Approval No. 29-RO184

This form s for use when (/) submiuion of cost or pricing dets (see FPR 1=
(41} substitution for the Optionsl Form 39 s suthorized by the contracting officer. 1 5

3.807-3) is tequired and rAGE RO . [NO- O Pacts

NAME OF OfreROR Board of Regents
University of Nevada System
HOME OPHCE ADORESS .
University of Nevada, Reno
Reno, Nevada 89557

SUPPLIES AND/ZOR SERVICES TO B2 FURNISHED

Low- to Moderate-Temperature

Geothermal Assessment for Nevada:
Site Specific Studies - OPTION I,
Year 1 )

TIVINON$) AND LOCATION(S} WHERE WORK (S TO B2 PERFORMED TOTAL AMOUNT Of PROPOSAL GOV'T SOUCITATION NO.
Nevada Bureau of Mines and Geology s 140,630

COST ELEMENTS

DETAIL DESCRIPTION OF

1. DRECT MATERIAL ([rrmite ow Exbidit A)

TOTAL REFER.
EST COSY (3)| esy cosrt ENCE?

@, PURCHASED PARTS

5. SUSCONTRACTED ITEMS

¢ OTHER—(1) RAW MATERIAL

(1) YOUR STANDARD COMMERCIAL TTEMS

(3) INTERDIVISIONAL YRANSHERS (Al stber thuw ca11)

TOTAL DIRECT MATERIAL

2. MATZRIAL OVERHEAD® (Rate *\'s buse=x)
. ESTIMATED RATE/ EST

3. DECT LABOR [Speeify) HOURS HOUR cosT ($)

Trexler (Geologist) 1040 12,821 13,326

Flynn (Gealogist) 2080 9.611 19,992

Kaenig (Geochemist) 2080 9.61119,992

TOTAL DIRECT LABOR 53 : 310l

4. LADOR OVERHEAD ( Specify Depurtment or Cast Center)! O.H. RATE X BASE = ]

Retirement 8% 53,3101 4,265

Newada Industiral Commission -Health

Insurance nnpmzﬂnympnt‘ IVA
TOTAL LABOR OVERIEAD BT

8. SPECIAL YESTING (Including field werk at Goverwment installutions )

EST COST (3)

TOTAL SPECIAL TESTING

8. SPECIAL EQUIPMENT (If direct Barge) (I1emize on Exbibit 4) A
7. VAVEL {Uf direct harge) {Girve details on uttached Schednle) €81 COSt (5)
. TRANSPORIATION 5 455
b. PER DIEM OR SUBSISTENCE 7.945
TOTAL TRAVEL A

8. CONSULTANIS (Idewtify ~purpora—rale)

EST COSY($)

TOTAL CONSULTANTS

9. OTHER DIRECT COMIS (ltemize on Exbibit 4)

22,806] Fx. A

i3,

16, TOTAL DIRECT COST AND OVERHEAD 104,713
11, GEMERAL AND ADMINISTRATIVE EXPENSE (Rute 34, 3 % of ¢ont eleswent Nos. 3 s 4“ 6i 719 35 R 917
12. BOVALTIES °

TOTAL ESTIMATED COST 140,630

14, #22 OR peOMY

3.

TOTAL ESTIMATED COST AND FEE OR PROKFIT

i

OPTIONAL FORM &
Octcher 1971

General Seivices Administratnn
FPR i-16.8006
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This proporal i submitted for use in connection with and in tesponse vo (Describe RIP, 01c.)

and refivcts our bast estimates a» of this date, in sccordance with the Instruciions to Offerors and the Footnotes which foltow.,

SIGNATURE

|
TYPED NAME AND TiTLE

NAME OF PiRM DATE OF SUBMISSION

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

COST EL NO, ITEM DESCRIPTION (Sre footnote $) EST COSY (5)
¢ Eduipment rental
Rock coring equip. rental . 10 days @ $30/day 300
T Vehicle mounted drill 2 wks. @ $300/wk. 600
. TOTAL 900
9 Equipment .
Portable drilling equipment 700
Walkie talkies 3 @ S$100 T00
20 thermistor probes (@ $48 ea. J60
2 digital thermometers {d $300 ea. 500
PVC pipe 100 ft. @ Z0¢7TE. 0
2 Brunton compasses @ $100 200
TOTAL 2,780
¢ Non-expendable supplies .
Mylar base maps 16 @ $34.25 548
Existing airphotos 200 @ $4 ea. 800
Topo geophysical, geological maps 175
Low sun-angle photography: Big Smoky Valley 3,276
. Carson City 1,966
TOTAL 6,765
Y Exjpendable supplies
Film, Flagging, stakes, notebooks, batteries, etc. ' 500
Drafting supplies 250
Sample bottles, chemicals, glassware 436
TOTAL 1,186
PAGE  TOTAL 11,631

1. HAS ANY EXECUTIVE AGENCY OF THE UNITED STATES GOVERNMENT PERIORMED ANY REVIEW OF YOUR ACCOUNTS OR RECORDS IN CONNECTION WiTH ANY OTHER
GCOVERNMENT PRIME CONTRACT OKR SUBCONTRACT WITHIN THE PAST TWELVE MONTHS?

D YES D NO  (If yer. ideatify below.)

NAME AND ADORESS OF REVIEWING OFFHCE AND INDIVIDUAL

TELEPHONE NUMBER/EXTENSION

H. WKL YOU REQUIRE THE USE OF ANY GOVERNMENT PROPERTY IN THE PERFORMANCE Of TMIS PROPOSED CONTRACT?

D Yes D NO  (If yer. identify on reverse or vepurale puge)
Hi. DO YOU REQUIRE GOVERNMENT CONIRACT INANCING TO PERFORM THIS PROPOSED CONTRACT?

(O ves [ vo tif yer idemsifps: [ aovance pavments  [7] rroceess pavments 08 [ ] GUARANTEED LOANS
. DO YOU NOW HOLD ANY CONTRACT (Or, Jdo you hure uny indeprndently finanied (IRGED) projecti ] FOR THE SAME OR SIMILAR WORK CALLED FOR BY TH1S
PROPOSLD CONTRALH?

[ ves [ wo t2f yes identify.:

DOES 113 COST SUMMARY CONFORM WITH THE COSY PRINCIPLES SET FORTH IN AGENCY REGULATIONS?

D Vi D NO  (If se. exploin en reieriv or sepursic page)
Ser Reverse for Intiructions ond Foormates OPTIONAL FORM 60 (10-71)
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This proposal is submitted for usre in cunnection with snd in response 1o [Describe RIP. erc )

snd refects our best sstimates a8 of this date, In accordance with the Inviructions to Offerors and the Footnote which follow,

TYPLD NAME AND TITLE IGHATUM

DATE OF SUBMISLION

Nasl OF Hikrm
EXHIBIT A—SUPPORTING SCHEDULE (Specify. If more space is needed, use reverse)
COS! €L NO, ITEM DESCRIPTION (See foolnole §) EST COST ($)
9 Chemjcal analyses
Anal, Type # Bamples $/Anal. Lab.
Whole réck samples
Major -Minor 12 125 Teledyne 1,500
Sulfide Isotopes 5 40 Isechron Lab. 200
Sulfate Isotopes 5 60 Isochron Lab. 300
TOTAL 2,000
Geotherthal fluids
Major-Minor 40 125 Amtec 5,000
O Isotopes 10 75 Hebrew Univ. 750
H Isotopes 10 75 Hebrew Univ, 750
S Isotopes . 10 , 60 Isochron Lab., 600
. TOTAL 7,100
7 Travdl
7a Mileage: 12,000 mi, @ $,20/mi 2,400
7a Air transportation 3,055
75 Per diem 227 days @ $35/day . 7,945
TOTAL 13,400
PAGE  TOTAL 22,500

5. MAS ANY EXECUTIVE AGENCY OF THL UNITED STATES GOVERNAMENT PERFORMED ANY REVIEW OF YOUR ACCOUNTS OR RECORDS IN CONNECTION WITH ANY [e1£2}F ]
COVERNMEINT PRIME CONTRALT OR SUBCONTRACT WITHIN THE PAST TWELYE M ONTHS?

D ves D NO  (If yes. identify below.)

NAME AND ADDRESS OF REVIEWING OFtMCE AND INDIVIDUAL TELEPHONE NUMBER/EXTENSION

M. WRL YOU REQuUIRL Tnt ust OF ANY GOVERNMENT PROPERTY IN THE PERFORMANCE OF THIS PROPOSED CONTRACT?

D ves D NO  (If yes. identify on reverie or sepuraie puge)

Wi DO YOU REQUIRE GOVERNMENT CONTRACT HNANCING 1O PERFORM 1HIS PROPOSEO CONTRACT?
(D ves [ wo 1 yor dentifs ): [(] aovance pavments {7] rroceess ravments 0r [ ] GUARANTEED tOANS

. DO YOU HOW HOLD ANY CONIRACY (Or, do you hure uny sndipendently fnaned (IRGD ) projecti) FOR THE SAME OR SIMILAR WORK CALLED FOR BY Dus
FROPOSLD CONIRACIH?

D ey D NO I yor, identify. )
v DOES THis COST SUMMARY CONFORM WITH THE COST PRINCIPLES SET FORTH 1IN AGENCY REGULATIONS?

D YEs D HO H/ ze, ¢explure sn reierie or veparale puge)

See Rererie for buvirwctions und Foolnetes
.

2

QOPTIONAL FORM 60 {10-71)
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This propossl is submitted for ure in connection with and in tespunse to (Drsecibe RIP. 01c) .

.
.

snd reflects our best estimates 3v of this dute, In sccordance with the Instructivns (v Offerors and the Foutnotes which foltow,

TYPED NAME AND TITLE SIGNATUNE

NAMmE OF s DAYE OF SUBMISSION

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

COST tL NO, ITEM DESCRIPTION (Ser foolnote 3) EST COST ¢5)

6 Speclal equipment

3/4 ton SWB 4 WD pickup truck with following:
Heavy duty suspension

Extra fuel tank

Power steering
A/C

AM Radio

Rear barden bumper

4 speed transmission

“Locking hubs
Phone quote Jones-West Ford Reno 1 Mar 79 g, 000
Camper for above vehicle ] 80U

‘ TOTAL 4,800

5. RAS ANY EXECUTIVE AGENCY OF THE UNITED STATES GOVERNMENT PERFORMED ANY REVIEW OF YOUR ACCOUNTS OR RECORDS IN CONNECTION WITH ANY Ora
COVIRNMENT PRIiME CONTRACT OX SUBCONIRACT WITHIN THE PAST IWELVE MONTHS?

[Jves [J no 11f you idensify below)

MAsE AND ADOLESS OF REVIEWING OFHCE AND INDIVIDUAL TELEPHONE NUMBER EXTENSION

B, WL YOU AEOUIRE THE USE OF ANY GOVERNMENT PROPERTY IN THE PERFORMANCE Of THIS PROPOSED CONIRACT?

D es D NO  (If yes. identify an veverie ar vepurate puge)

H DO YOU RECUIRE COVERNMENT CONTRACT FINANCING 10 PERFORM  THIS PROPOSED CONTRACEY
[ ves [ wo (1f yeo stosipy ) [[] sovance ravuents (] procetss ravments 08 [] Guarantein toans

V. DO YOU NOW HOLD ANY CONTRACT (Ur, s you huir uny indopendently fnunied (IRGD) projestr) TOR THE SAME OR SIMILAR WORK CALLLD POR BY hrus
PROPOILD CONTRACTD

D ves D NO (If yes, sdentify. ).

DOES TrS COST SUMMARY CONPORM WITH THE COST PRINCIPLES SET FORTH AN AGENCY REGULATIONS?

D s D NO  (If so. explusw on reierse or sepurute puge)

et Reverse for Insiructions uad Footwates OFPFTIONAL FORM 60 {10-7%)
2
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This proporsl is submitted for use in connection with and in tespunse to (Daebs RIP, 410 .
Low- to Moderate-Temperature Geothermal Agsedsment for Nevada: Site Specific

Studies - OPTION I, Year 1 '

snd reBects our best esiimates 23 of this date, in accordance with the Instruldions o) Orf/r\n ‘Fd the Foutnoty prhich follow,
M

"’?o"tl»r‘\‘ ?‘fw uﬁéllor GNATYS
Graduate Dean and Research Coordinator AAA D
AME OF Pilm University of Nevada System vV l D“;'Io' suls:u:;sonlg_]g
arc .

University of Nevada, Reno

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

COST £L NO. ITEM DESCRIPHION (Se¢ footnote 3} EST COST ()
7 Miscé¢llaneous:

Map preparation 500

Thin sections 15 @ $5.00 75

Publication costs (journal page costs) . 600"
Communication (postage, telephone, shipping) 900

TOTAL 7,075
PAGE TOTAL 2,075

1. HAS ANY EXECUTIVE AGENCY OF YHE UNITEO STATES GOVERNMENT PERFORMED ANY RIVIEW OF YOUY ACCOUNITS OR RECORDS IN CORNICTION WiTH ANY OTHER
COVIANMEINT PRiME CONTRACT Of SUBCONIRACT WilhiN THE PAST TWELVE MONTHS?

’8 Yes D NO  (If yer, identify below.)
NAME AND ADDIESS OF REVIEWING OFMCE AND INDIVIDUAL T PHONE Ty r———

Dept. HEW, Wallace Chan (415) 556-8343

M. Will YOU SEQUIRE THE USE OF ANY GOVERNMENT PROPERTY IN THE PERFORMANCE Of 1HIS PROPOSED CONTRACT?

D s m NO  (If yes. sufentify on veverse or sepuraie puge)

11 DO YOU RELQUIRE GOVIRNMENT CONTRACT HINANCING 10 PLRFOXM THIS PAOPOSED CONIRACT?

[ ves MO (If yer idewtifr ). [[] aovance ravments [T] rroceess ravments ox ] GuaRanTzED 10ANS

V. DO YOU NOW HOLD ANY CONIRALT [OUr, Jo you hase uny sndependintly fuumied (IRGD) projectr) FOR IHE SAME OR SIMILAR WORK CALLED FOR BY THus
PROPOMD CONTRACT?

[ s X wo tif yes. identifs).

0OES 1Y COST SUMMARY CONFORM WilH THE COST PRINCIPLES SET PORTH 1IN AGENCY BEGULATIONS?

m vés D NO  [fIf se. epluss om reverse or sepurate puge}

Se¢ Rererse for Invsrnctions und Foolnmotes OPTIONAL FORM 60 (10-71)
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CONTRACT PRICING PROPOSAL Office of Management and Budget
(RESEARCH AND DEVELOPMENT) Approval No. 29-RO184

Thils form s for use when £i) subminion of cost or pricing dewn (see FPR 1-3.807-3) is required and FACE NO. : HO. OF raCts '
(i) substitution for the Optionsl Form 99 s suthorised by the contracting officer. :
s o ot Bo:?rd O? Regents wﬁ&:ﬁw’to:)”b:[vo'(c'l’e';a“tz.:fsgxperature ih
HOmE OF Lt ADO"“UI.]‘I\IPT'Q ity of Nevada Geothermal Assessment for Nevada: [‘:
niversity of Nevada, Remo Site Specific Studies - OPTION II, i
Reno, I\.]Evada 89557 Year 1 (Reservoir Confirmation) - g:
A0 3] AND LOCATIONS| WHERT WORK (3 1O B2 7£2ORMED TOTAL AMOUNT OF PROPOSAL GOVT SOUCHTATION NO. i n
Nevada Bureau of Mines and Geology $205,585
i
i

DETAIL DESCRIPTION OF COST ELEMENTS

1. DRECT MATERIAL ( Mremize on Exbibit A) £ST COST (3 Es;ocygls" ::‘FC!:; . |

4. PURCHASED PARTS
5. SUBCONTRACTED TEIMS
¢ OTHER-~(1) RAW MATERIAL
(1) YOUR STANDARD COMMERCIAL ITEMS
(3) INTERDIVISIONAL TRANSFERS (Al asber thun tost)

TOTAL DIRECT MATERIAL

i
|
2. MATERAL OVERMEAD!  (Rate LRV base=) i
. ESTIMATED RATE/ st s
3. DRECT LABOR (Spweify) HOURS HouR COST (3) !
Trexler (Geologist, P.I.) 1040 12.82 [ 13,326 i
Flynn (Geologist) 2080 9.61 | 19,992 !
Koenig (Geochemist) 2080 9.61 19,992 !
Unnamed (Geologist) 1040° 9.61 9,996 i
R
TOTAL DIRECT LABOR ; A saaad 63,306 | 'i"‘
4. LABOR OVEMHEAD (Specify Depurirment or Cost Center)* O.H. RATE X BASE= EST COST (§) e ‘,'!
Rerirement 8% 63,306 5,065 réy
Nevada Industrial Commission, Health g
Insurance, unemplayment 47, 2,532 :
TOTAL LABOR OVERHEAD g i

S, SPECIAL TESTING (Including field werk at Gevermment instullutions) €31 COST (3)

TOTAL SPECIAL TESTING

6. SPECIAL LQUIPMENT (If direct charge) fliemize on Exbidit 4)
7. TAVEL (Uf direct charge) (Give details on atiisbed Schadule)

£31 COSY (3)

«. TRANSPORTATION _‘ 6,055

b, FER Ditm OR SUBSISTENCE 8.820
TOTAL TRAVEL ;

8. CONSULTANIS [1dentsfy ~purpose—~rate) ESTCOST( $)

TOTAL CONSULTANTS
9. OTHER DIRECY COSYS (ltemite 0w Exhibit 4) 58 ; 501 Y
10. TOTAL DIRECT COST AND OVERHEAD 153,079
11, GENERAL AND ADMINISIRATIVE LAPENSE (Rute 3/ 3 % of cost slerwens Noy, 3.4.6,729 52 . 506
12. ROYALTIZS ¢
13 TOTAL ESTIMATED COST 205,585 ;

14, P28 On PROAT

TOTAL ESTIMATED COST AND FEE OR PROUFIT

§ OPTIONAL FORM 60
Octoher 1971
General Services Admuniuratoon
FPR 1-10800
3060-101

13,




This proporl is submitted for use 10 connection with and in tesponse so [ Dacribe RIP, wc.)

and reflects our best estimates a3 of this date, in accordance with the Insiructiung to Offerors and the Footnotes which fullow.
SIGNATURE

TYPED NAME AND TITLE

NAME OF Film DATE OF SUBMISSION
EXHIBIT A-—SUPPORTING SCHEDULE (Specify. If wmore space is needed, use reverse)
COST EL NO, ITEM DESCRIPTION (See footnote $ ) EST COST ()
9 Equlipment rental
Rock coring equip. rental 10 days @ $30/day 300
Vehicle mounted drill 2 wks @ $300/wk, 600
TOTAL 300
9 Equjipment .
Portable drilling equipment 700
Walkie talkies 3 @ 3100 300
20 thermistor probes @ $48 ea. 960
Z digital thermometers @ $300 ea. 600
PVC pipe 10U Et, @ Z0¢/ft. 20
Z Brunton compasses @ 5100 200
TOTAL 2,780
J Nonfexpendable supplies, .
Mylar base maps 16 @ $34.25 ' 548
Existing airphotos 200 @ %4 ea. 800
Topo geophysical, geological maps 175
Low sun-angle photography: Big Smoky Valley 3,276
N Carson City 1,966
— ~TOTAL, 6,765
7 Exppndable supplies
Film, flagging, stakes, notebooks, batteries, etc. ' 500
Drafting supplies 250
Sample bottles, chemicals, glassware 436
TOTAL 1,186
PAGE  TOTAL 11,631

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

D YES D NO  (If yer. identify below, )

MNAME AND ADDRESS OF REVIEWING OFFICE AND INDIVIDUAL

TELEPHONE NUMBER/EXTENSION

4, Wil YOU REQUIRE THE USE OF aNY GOVERNMENTY PROPERTY IN THE PERFORMANCE OF THIS PROPOSED CONTRACT?
D YeEs D NO  (1f yes, identify on reverie or sepuruts puge)
. 0O YOU REQuUIRE GOVEIRNMENT CONTRACT FINANCING TO PERFORM THIS PROPOSED CONIRACT?
[ ves [0 wo (1 ses. identify.): [] aovance pavments [] rroceess parments or [ ] Guaranteen 10ans
0O YOU NOW HOLD ANY CORTRACT (Or, do you hure wuny sndependently finaned (IRGD ) projects) FOR THE SAME OR SIMILAR WORK CALLED FOR BY IS
PROPOSED CONTRACE?

(3 ves [ no cif yer identify.s:

DOES THIS COST SUMMARY CONPORM WITH THE COSTY PRINCIPLES SEY SORTH 1IN AGENCY REGULATIONS?

D ves D NO  (If se, expluin an reicrie or soparule poige)

$s0 Reverse for Inttructions und Foolnotes OPTIONAL FORM 60 (10-71)

2
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This proposal is submitted for use in Connection with and in tesponce yo (Deseribe RIP, a1 ) .

ond relecrs our best nrtimates av of this datr, In accordance with the Iniructions t0 Oferors and the Footnotes which follow,

$IGNAtUAL

IYPLO NAME AND UIfLE

MNAME OF M - DATE OF SUMAILUON
EXHIBIT A—SUPPORTING SCHEDULE (Specify. 1f wmore spuce is needed, use reverse)
costeino, | ITEM DESCRIPTION (See footnote 3) EST COST (S)
9  Chefnical analyses
Anal. Type # Samples $/Anal, Lab,
Whole fock samples
Major-Minor 12 125 Teledyne 1,500
Sulfide Isotopes 5 40 Isochron Lab, 200
Sulfur Isotopes 5 60 Isochron Lab. 300
TOTAL 2,000
Geothefmal fluids
Major-Minor 40 125 Amtec 5,000
0 Isotopes 10 75 Hebrew Univ, 750
H Isotopes 10 75 Hebrew Univ. 750
S Isotopes . 10 v.60 Isochron Lab, 600
' TOTAL 7,100
Travel
7a Mileage 12,000 mi. @ $.20/mi. 2,400
/a Air transportation 3,055
7b Per Diem 227 days @ $35/day : 7,945
TOTAL 13,400

). HAS ANY EXECUTIVE AGENCY OF THE UNITED STATES GOVERNMENT PERIORIMED ANY REVIEW OF YOUR ACCOUNTS OR RECORDS IN CONNECTION WITH ANY OTHER
COVERHMENT PRIME CONTRACT OR SUBCONIRACT WITNIN THE PAST TWELVE MONTNHS?

O ves (O ro 11 yer idemsify belsw

Nasf AND ADDRESS OF REVIEWING OFHCE AND INDIVIDUAL

TELEPHONE NUMBER/EXTENSION

H. WHL YOU REOUIRE THE USE OF ANY GOVERNMENT PROPERTY IN THE PERFORMANCE OF Tris PROPOSED CONTRACT?
D ves D NO  (If yer. identify o reverse or sepurale puge)

DO YOU REOUME GOVIENMENT CONIRACT IINANCING 1O PERFORM  THIS PROPOSED CORIRACT?
D Yes D NO  (If yer. ademtify }: [] ADVANCE PavmEnts D rrOGRESS ravmeints O [ ] GuaRanTEED LOANS

V. DO YOU NOW HOD ANY CONTRALT (Or. oo you hure uny sndependintly faunced (IRGD) projects) FOR THE SAME OR SIMILAR WORK CALLED FOR BY THis
#20POSID CONTRACT?

{3 ves [ o 11 yer. idensify. s

v DO 1S COST Summany CONFORM WITH THE COSY PRINCIPLES SET FORTH IN AGENCY BEGULATIONS?

D vis D NO  (If se. exploin on reverse or veparule page)

Set Reverse for Initructions und Footwotnr OPTIONAL FORM 60 (10-71)
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This peuposst is submanied for use in cunnavtion ~ith snd an rerponie vo [Deedke REP 00y

snd Aoty our best natimatey oy of thiv dave, In sccordance with the Tnirroactiony 10 Ofcrars snd the Footnotes which follow,

JYPLD NAME AND HINY SICHATUNE

Fasad OF Piksa e, DATE OF SUBMISSION

. o

EXHIBIT A—SUPPORTING SCHEDULE (Specify. If more space is needed, use reverse)
IWEM DESCRIPTION (Ses foolnote 3)

COST £L NO, EST COST ()

6 _Speclal equipment .
374 ton SWB 4 WD pickup truck with following:

Heavy duty suspension
Extra fuel tank

Power steerin
A/C :
AM Radio

Rear barden bumper
4 speed transmission

Tocking hubs
Phone quote Jones-West Ford Reno I Mar 79 8,000

80U
TOTAL 8,800

Camper Ior above vehicle

HAS ANY [XECUNIVE AGENCY OF THE UNITED STATES GOVEINWINT PERFORMED ANTY AEVIEW OFf YOUR ACCOUNTS OR RECORDS IN CONNECTION WIiTK ANY OTHER
COVIENMENT PRisal CONTRALT ON SUSCONIRACT Wilhin THE PAST TWELVE MONTHS?

D s D ~NO {I/ yeu, I.J'N'IY' LI’DU'.)

HAl AND ADURESS OF REVIEWING OPHCE AND INDIVIDUAL

TOEPHONE NHUMMERZEXTENSION

B, Wil YOU 1. OUIRE ThE USE OF ANY GOVEK~~ENT FROFIRTY IN 1ML PIRIORuaANCE Of 113 FeGPOSED CONIRACTT

l i Yes ‘ l ~O I’/)n. identify on teiavie or vepurate poge)
LD YOU R1OUIE COYEanalNT CONIRACT PINARNONG 1O PIRFORM THIS FA00O5ED CO1RACTY

D ADVANCE PavysminTg D PEDCEELS PaymNIS OF [] GUARANTEID LOAS

O yts [j NO  {1f yee, sdestify )

V. DO YOU MO W HOLD ANY CONTRACY (Or, o you Fasr wny independintly fasnied (IRGD ) projects) FOR THE SAME O S1miad WOSK CaLLID FOR BY 11l

PROPOID CONTRALYY

D Yty G NO [If yor, ~entify ) ~ o

O3 SUmAAEY CONION M wiln Tl COST PRISNDIPLEY SEF PORTH IN ACESCY REGULATIONS?

v DOt T

D Yis D [¥76] (I/ s8, :\;I.u- on r4iere 0F befuarult puge)

See Reserse for bavtrsctions usd footactes

2

OPTIONAL FORM 60 (10-71)
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This proposal is submitted for use in connection with and in response to (Describe RIP, oic.)

.
.

und refects our best estimates as of this dute, in accordance with the Insteuctiuns to Offerors and the Foutnotys which follow,

TYPED NAMY AND il SIGNATURE

NAME OF Hinm . DATE OF SUBMISSION

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

COST EL NO. ITEM DESCRIPTION (See footnote §) EST COST ($)
OPTION II
9 Drijlling costs .
2 holes total footage 1300 @ $26/ft. 33,800
TOTAL 33,800
9 Chepmical analyses :
Major-Minor 10 @ $125 1,250
0 Isotopes 2 @875 150
H Isotopes 2 @ 8§75 150
S Isotopes 2 @ $60 120
TOTAL 1,670
9 Miskellaneous ) .
Sample bags 500 @ $15/100 ' 75
Thin sections 30 (@ $5.00 150
TOTAL 225
Travel .
7a Mileage 3000 mi, @ $.,20/mi. : 600
7b Per diem 25 days @ $35/day _ 875.
TOTAL 1,475

1 HAS ANY EXECUTIVE AGENCY OF THE UNITED STATES GOVERNMENT PERFORMED ANY REVIEW OF YOUR ACCOUNTS OR RECORDS IN CONNEICTION WIIH ANY OTHER
COVERNMENT PRIME CONTRACT OR SUBCONTRACT WITHIN THE PAST TWELVE MONTHS?

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

MNAME AND ADDRESS OF REVIEWING OFFICE AND INDIVIDUAL

TELEPHONE NUMBER/EXTENSION

WAL YOU REQUIRE THE USE OF ANY GOVEANMENT PROPERTY IN THE PERFORMANCE OF THIS PROPOSED CONTRACT?
D ves D NO  (If yes. sdentify on reverie or sepurule puge)

DO YOU REOUIRE GOVERNMENT CONTRACT FINANCING 10 PERFORM THIS PROPOSED CONTRACT?
() ves [J wo tif yor. idensifs.): [] aovance pavments [7] raocress ravments or [ ] GUARANTEED LOANS

V. DO YOU NOW HOLD ANY CONTRACT (Or, Jo pou have uny n-JtpmJ:nlI; froned (IRGID) projectt) FOR THE SAME OR SIMILAR WORK CALLED FOR BY THIS
FaOPOSLD CONTRACT?

(3 ves [ wo tif yer, identify.):

v DOES TS COST SUMMARY CONFORM WITH THE COST PRINCIPLES SET FORTH IN AGENCY REGULATIONS?

D vee D MO (U 2o, expluiz on re1erse ar separute page)

See Reserse for Instructions und Footnotes OPTIONAL FORM 60 {10-71)
2
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This proposal is submitted for use in cunnecrion with snd in tripume 1o {Desserke RUP, o14.) .
Low- to Moderate-Temperature Geothermal Asdessment for Nevada: Site Specific
Studies - OPTION II, Year 1 (Reservoir Qonfirmatior

ond reflects our beit estimates 0y of this dase, in accurdance with the Insirdetiung o Ohrou shd the fﬂunocn \:h;(’v fdtlow,
4 H

e Bag s MY Nellor e
Graduate Dean and Research Coordinatoj M 0

]
NAME OF hitm University of Nevada System A AN DATE OF SUBMISIION
University of Nevada, Reno March 3, 1979
EXHIBIT A—SUPPORTING SCHEDULE (Specify. If more space is needed, use reverse)

COST €L NO, ITEM DESCRIPTION (See footnote 3) EST COST (5)
9 Miscéllaneous
Map preparation . 500
Thin sections 15 @ 55,00 75
- Publication costs (journal page coOSts) 600
“Communication (postage, telephone, shipping) . 300
TOTAL 2,075

1. MAS ANY EXECUTIVE AGENCY OF THE UNITED STATES GOVERNMENT PERPORMED ANY REVIEW OF YOUR ACCOUNTS OR RECORDS IN CONNECTION WiTH ANY OTHER
GCOVIRMMENT PRIME CONTRACY OR SURCONTRACT WITHist THE PAST TWELVE MONTHS?

(B} ves [) no  (1f yer. identify bebow.)

NAME AND ADORESS OF REVIEWING OFHCE AND INDIVIDUAL TELEPHONE NUMBER/EXTENSION
Dept. HEW, Wallace Chan (415) 556-8343

#. WKL YOU REOUIAR THE USE OF ANY GOVERRMENT PROPERTY IN THE PERFORMANCE OFf THIS PROPOSED CONTRACT?

D ves [E NO  (If yer. identify an reverie or sepucate page)
W DO YOU REQUIRE GOVIANMENT CONTRACT FINANCING 1O PERFORM  THIS PROPOSED CONIRACT?

D ves @ NO  (1f yes. idestifv }: D ADVANCE PAYIMENTS D PROGRESS PAYMENTS OR D GUARANTEED LOANS
V. DO YOU NOW HOLD ANY CORIRACT (Ur, oo you hore uny andependently fiaunced (IRGD ) projects) FOR THE SAME OR SIMILAR WORK CALLED FOR BY IS

FeOPOID CONIRACTH?

[ ves [X] mo 18 per idemify.y:

¢ DOES T3 COST SUsuaalY CONPORA WIH THE COST PRINCIFLES SET PORTH IM AGENCY BEGULATIONS?

g ves D NO  (If =0, expluiw sn veicrie ar sepurale pagr)

500 Reverse for lostraciions und bootnotes OFPTIONAL FORM 60 (10-71)

2
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CONTRACT PRICING PROPOSAL Office of Management and Budger

. {RESEARCH AND DEVELOPMENT) Approval No. 29-RO184 !
Thls forra is for use when £7) submiulon of cou or priclng dewa {see FPR 1-3.807-3) is required and PACE NO. . |NO.Of racs ‘
(i) substitution for the Optional Form 39 s suthorized by the contracting officer. 1

Nasmg OF OFFLROR Board of Regents SUPPLIES AND/OR SEAVICES TO 88 FURNISHED

Upiversity of Nevada System Low~ to Moderate-Temperature
HOME OVHCE ADOAESS Geothermal Assessment for Nevada:
University of Nevada, Reno Site Specific Studies OPTION I,
Reno, ,NV 89557 Year ‘2
TIVISIOF(S) AND LOCATION(S) WHIRE WOIK I3 1O I MRFOAMID TOTAL AMOUNT OF PROPOSAL GOV'T SOUCITATION NO.

Nevada Bureau of Mines and Geology s 136,469
DETAIL DESCRIPTION OF COST ELEMENTS

1, OMECT MATERIAL ( Jtemite ou Exbibit A) €ST COST (3) [S;ocrgtsl" ::‘fcf:;

e e T e————— y—

#. PURCHASED PARIS

b. SUNCONTRACTED ITEMS

€ OTHER~—{1) AW MATERIAL
(2) YOUR STANDARD COMMERCIAL ITEMS
(3) INTERDIVISIONAL TRANSFERS (At arber thun to11)

TOTAL DIRECT MATERIAL

2. MATEAIAL OVERHEAD?  (Rate %NS basem )
) ESTIMATED RATE/ ESY s
3. DUECT LABOR (Speeify) HOURS HOUR COST ($) i
Trexler (Geologist, P.I.) 1040 13.67 | 14,214 1
Flynn (Geologist) 2080 10.25 | 21,325 I
Koenig (Geochemist) 2080 10.25 21,325 il
: it
H
i
: S g i
TOTAL DIRECT LABOR e 56,864 | iy
4. LABOR OVERMEAD (Specify Depurtsuent or Cost Coemter)® O.H, RATE X BASE = EST COST ($) b Tl g r
Retirement 8% 56,864 4,549 i
Newvada Industrial Tnsur. Health v
and unemployment 4% 56,864 2,275 & ; '§
! TOTAL LABOR OVERHEAD ’ 6,824

8. SPECIAL TLSTING (Iwiluding field work at Govermment jnstailutions) EST COST ($)

TOTAL SPECIAL TESTING

6. SPECIAL LQUIPMENT (If direct charge) (lremize o Exbidit 4)
7. YRAVEL (Uf direct charge) (Gire dotails on uttuched Sihednle) EST COST ()

a. TEANSPORTATION 7,715

5. PER Ditm O SUBSISTENCE 7,975
TOTAL TRAVEL

8. CONSULTANTS ldentify ~purpose—rale ) EST COST($)

TOTAL CONSULTANTS

9. OTMER DiRECT COSTS (lremite ox Exhibit 4) '7.; ”,;,:7 Ex. A

10. TOTAL DIRECT COST AND OVERHEAD 101 ’ 615
V1. GENERAL AND AOMINISIRATIVE RXPENSE (Rute 34,3 % of vort elewent Nesw. 34,7 9 Al R5A
582

13, ROVALTIES ¢

N TOTAL ESTIMATED COST 136,469

14, #ts OB PaOAT

TOTAL ESTIMATED COST AND FEE OR PROEIT

§ OPTIONAL FORM &0
October 1971
General Services Administrating
FPR 1-16.806
3060-101%
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’—'FM. propossl is submitied for ure in cunnection with and in tespunse to (Driribe RIP, aic )

.
.

snd reBects our bess rrtimates a0 of this dste, In accordance with the Tnsiructiuons to Offerors snd the Footnoier which follow,

JYPED NAME AND NTLR SIGNATURE

HAML OF Mitm DAYE OF SUBMISSION
EXHIBIT A—SUPPORTING SCHEDULE (Specify. 1f more space is needed, use reverse)
COST EL NO. ITEM DESCRIPTION (‘Sn Jootnote 3) EST COST (S)
q Chemical Analyses
Anal, Type # Samples $/Anal. Lab.
Whole |Rock Samples
Maj-Minor 12 137.50 Teledyne 1,650
Sulfide Isotopes 5 44,00 Lsochron 220
Sulfate Isotopes 5 66,00 Isochron 330
TOTAL 2,200
Geothdrmal Fluids
Maj-Minor 40 137.50 Amtec 5,500
0 Isotopes 10 82,50 Hebrew Univ, 825
H Isotopes 10 82.50 Hebrew Univ. 825 |
S Isotopes . 10 . .82.50 Isochron 825
. TOTAL 7.975
7a
Travel 4-WD vehicle (UNR) 12 mos. @ $80/mo. L 960
15,000 miles @ $.22/mile ) 3,300
Air fares . 3,455
7b
Per diem | 227 days @ $35/day " 7,935
TOTAL 15,690

). MAS ANY LXECUTIVE AGENCY OF THE UNITED STATES GOVERNMENT PERFORMED ANY REVIEW OF YOUR ACCOUNITS OR RECORDS IN CONNECTION WITH ANY OTHER
COVERNMENT PRIMI CONTRACT OR SUBCONIRACT WITHIN THE PAST TWELVE MONTHS?

D Yts D NO  (If yes. identify helow. )

HAsE AMND ADORESS OF REVIEWING OFMCE AND INDIVIDUAL

TELEPROMNE NUMMER/EXTENSION

H. WKL YOU KEQUIRE THE USE OF ANY GOVERNMENT PROPERTY IN THE PERFORMANCE OF THIS PROPOSED CONTRACT?
D Yes D NO  (If yes. identify on reverse or wepurute puge)
W 0O YOU REQUIRE GOVERNMENT CONTRACT FINANCING 1O PERFORM THIS PROPOSED CONTRACT?
D ves D RO LIUf yes. adewtify }- D ADVANCE PAYMENTS D PROGRESS PAYIENTS O ['J GUARANTEED LOAMS
V. DO YOU NOW HOLD ANY CONTRACE (Or, o you have uny sndipendently fiaunied (IRGD ) projects) FOR THE SAME OR SImILAR WORK CALLED FOR BY Diis
FAOPOMD CONTRALT?

[ ves [ wo cif por. iddentify. )

¢ DOTS 184S COST SUMMARY CONFORM WItH THE COST PRINCIPLES SET FORTH IN AGENCY REGULATIONS?

D Vis D NO (I/ ze, erpluin en rereric or separale pagr)

OPTIONAL FORM 60 (10-71)

Ser Rerwrse for tusirmctions ond Foolnores
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This proposal is submitted for use in cunnection with and in rrsponve 10 (Desiribe RIP, ¢1 )

and reflects our best ertimates a3 of this date, in accordance with the Instructions to Offerors and the Foutnotes which follow,
SIGHATURE

TYPLD NAME AND TiTLE

[ art OF Ham DATE OF SUBMISUON
EXHIBIT A—SUPPORTING SCHEDULE (Specify. If more space is needed, use reverse)
COST €1 NO. ITEM DESCRIPTION (See footnote 3) : EST COSY (S)
9

Equipment Rental
Rock coring equipment 10 days @ $33/day 330
Vehicle mounted drill 2 wks., @ $330/wk, . 660

TOTAL 990

9

Equipment
2 thermistor probes @ $53,00 106
PVC pipe 100 ft, @ $.22/ft. 22

TOTAL 128
5 :

Non-ekpendable equipment .
Mylar topo bases 500
Existing airphotos 200 photos @ $4,40 ea, 880
Topo, geophysical and geological maps 193
Low sun-angle photography: Site 1 . 3,500

Site 2 2,300
’ TOTAL 7,373

9 Expkndable supplies .
Film, flagping, stake, notebooks, batteries, etc, 550
Drafting supplies 275
Sample bottles, chemicals, glassware 463
TOTAL 1,288

1. HAS ANY LIBCUNIVE AGENCY OF Tt UNITED STATES GOVERNMEINT PERFOIMED ANY REVIEW OF YOUR ACCOUNTS Of RECORDS IN CONNICHON Witk ANY OTHER
GCOVEIINRMENT PRIME CONTRACT OR SUBCONTRACT WITHIN THE PAST TWELVE MONTHS?

[(Qves [ wo (1 yer identify below)

NAME AND ADORESS OF REVIEWING OFHCE AND INDIVIDUAL TELEPHONE NUMMER/ EXTENSION

M. WL YOU ReQuirt THE USE OF ANY GOVERNMENT PROPERTY IN THE PERFORMANCE Of THIS PROPOSED CONTRACT?

D vEs D WO [If yer. identify on reierie o7 sepurute puge)
W DO YOU REOUIRE GOVERNMENT CONTRACT NINANCING 1O PERFORM THIS PROPOSED CONIRACY?

[ ves [ no t1f yer idensifr.): [[] aovance savaents [T} rroceess pavments or [ ] Guarantieo 10ans

V. DO YOU NOW HOLD ANY CONTRACT (Or, Jo you hate uny independently fuunied (IRGD ) projecti) FOR THE SAME OR SIMILAE WORK CALLED FOR BY 13
. FROPOILD CONTRALT?

v [ wo 117 pov. idemiify.s:

v DOUS Trud COST SUMMARY CORFORM WITH InE COLT PRINCIPLES SET PORTH 1N AGENCY BEGULATIONS?

D Yes D NO  (If =e, expluin en reterie or separule page)

See Reverss for Instructions umd Footnates OPTIONAL FORM 60 (10-71)
2
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s

This proposal is submitted for use in connettion with snd in response 1o {Desceibe REP, 016 )
Low- to Moderate-Temperature Geothermal A ssment for Nevada: Site Specific

Studies, OPTION I, Year 2
and reflects our best estimates 21 of this date, In accordance with the Instructions 1o Oﬂrlm mdﬁhu Fousnotes which (ullpw.

IYFED HAME AND TITLE au?»tu/ni
John E. Nellor W V
Graduate Dean, Research Coordinator } 0
o \ DATE OF SUBMIS SION

NAME OF Bt University of Nevada System
University of Nevada, Reno \ March 3, 1979
EXHIBIT A—~SUPPORTING SCHEDULE (Specify. If more spuce is needed, use reverse)

| cosT &L NO. ITEM DESCRIPTION (See footnotr 3) EST COST (5)
9 Map preparation 550
Thin sections 15 @ $5.50 83
Publication costs (Journal page costs) 660
Communication (postage, telephone, shipping) 990
. TOTAL 2,283

1. HAS ANY EXECUTIVE AGENCY OF THE UNITED STATES GOVERNMENT PERFORMED ANY REVIEW OF YOUR ACCOUNTS OR RECORDS IN CONNECTION Wil ANY OTHER
COVERNMENT FRIME CONTRACT OR SUBCONTRACT WITHIN THE PAST TWELVE MONTHS?

@ YES D NO  (If yes. identify below, )
MNAME AND ADORESS OF REVIEWING OFHCE AND INDIVIDUAL

Department HEW, Wallace Chan (415) 556-8343
W. WKL YOU REQUIRE THE USE OF ANY GOVERNMENT PROPERTY IN THE PERFORMANCE OF THIS PROPOSED CONTRACT?
D YES @ NQ  fIf yer. identify on reverie or wepurate puge)
W DO YOU REQUIRE GOVERNMENT CONTRACT BINANCING TO PERFORM THIS PROPOSED CONTRACT?
D YES [E RO (1f yes. idensify.): [ ] ADVANCE PavmEnTs {] rroceess ravments or [ cuaranteen Loans
V. DO YOU NOW HOLD ANY CONTRACY (Ur, do you bure uny independently fnanied (IRE1Y) projects) FOR THE SAME OR SIMILAR WORK CALLED FOR BY THIS
rROPOSED CONTRACT?

D Ves @ NO (U yer, idemiify.):

Vv DOES THIS COST SUMMART CONFORM WITH THE COST PRINCIPLES SET FORTH IN AGENCY REGULATIONS?

TELEPHONE NUMBER/ZEXTENSION

@ YES D NO  (If se, explain on reveric o5 iepurate pugr)

Ser Reaerse for Inistructions wad Foornotes

2

OPTIONAL FORM 60 (10-71)
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CONTRACT PRICING PROPOSAL
(RESEARCH AND DEVELOPMENT)

*

—

Office of Management and Budget
Approval No. 29-RO184

(is}) rubsiitution for the Optional Form 39 is suthotired by the contracting officer.

This form s for use when /) submisaion of cost of pricing dews (sew FPR 1-3.807-3) is required and 1

PAGE NO. . NO. Of racts

Hasmd Of OfFtrOQ

HOME OFHCE ADORRSS |
niversity of Nevada, Reno

SUFPLIES AND/ZOR SERVICES 1O 84 FUANISHED
Board of Regents Low- to Moderate-Temperature

Iniversity of Nevada System Geothermal Assessment for Nevada:
Site Specific Studies OPTION II,

Reno, NV 89557 Year 2 -
DIVISION( S} AND {OCATION(3} WHERE WORK 13 TO Bt MRFORMID TOTAL AMOUNT OF PROFOSAL GOV'T SOUCITATION NGO,
Nevada Bureau of Mines and Geology s 208,704

DETAIL DESCRIPTION OF COST ELEMENTS

b, DRECY MATERAL (N1emite on Exbibit A)

TOTAL REFER.
EST COST (3)| sy cosr' ENCE?

#. PURCHASED PARTS

b. SUSCONTRACTED ITEMS

£ OTHEA— (1) RAW MATERIAL

{2) YOUR STANDARD COMMERCIAL ITEMS

(3) INTEROIVISIONAL TRANSFERS (Al otber thun cort)

TOTAL DIRECT MATERIAL

2. MATERIAL OVERMEAD®  (Rate %2\ besex )
. ESTIMATED RATE/ ST
3. DIECT LABOR (Specify) HOURS HOUR cosr ()
Trexler (Geologist, P.I.) 1040 13.67 | 14,214
Flynn (Geologist) 2080 10.25 21,325
Koenig (Geochemist) 2080 10.25 21,325
Research Associate (unndmed) 1040’ 10.51 { 10,932

¥

TOTAL DIRECT LABOR

67,796 |

4. LAROR OVERHEAD (Specify Depurtment or Cost Center)? O.H. RAT2

X BASE =

EST COSt (3)

TOTAL LABOR OVERHEAD

Retirement 8% 67,796 5,424
Nevada Industrial Commission, Health
Insurance, unemployment 4% 67,1796 2,712

S, SPECIAL VESTING (Incinding field work ut Goverwmynl installutions)

8,136

€31 COST (3)

TOTAL SPECIAL TESTING

8. IPECIAL LOQUIPMENT (If direct charge) (lremize on Exhibit A)

T0TAlL TRAVEL

7. WRAVEL (Uf direct. charge) (Gire detsils on wttuched Sihednle) €3Y COST ($)
a. TRANSPORTATION 8,595
5. PER DIEM OR SUBSISTENCE 8,850

Ex. A

8. CONSULTANIS (ldentify —purpose—rait)

EST COSY ( §)

TOTAL CONSULTANTS

P, OTHER DIRECT COSTS (liemize o Enbibit 4)

62"02A Ex., A

0. TOTAL DIRECT COST AND OVERHEAD

! 155,401
11, GINIRAL AND ADMINISTRATIVE LXPENSE (Rute 3043 % of cout dlment Nov. 3,4, 7,9y =3 303
12, £OYALTIES ¢ g
. TOTAL ESTIMATED COST ' 208,704

14 PE& Q& PROFIY

18, 7 TOTAL ESTIMATID CUGST AND FEE OR PROFIT

]

OPTIONAL FORM
Octoher 197}

General Services Admimurstiog
FPR 1-16.8U6

3060-101




This propossl is submiuted for use in connection with and in tesponse vo (Derribe RI'P. 0ic.)

und reflvcts our best ertimates 29 of this dite, in accordance with the Instructions to Offcrors and the Fouotnotes which follow,
SIGNATURR

TYPED NAME AND TIILE

MAME OF Pikm . DATE OF SUBMISION

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

7051 L NO. ITEM DESCRIPTION (See footnote $) EST COST (5)
g Chemical Analyses
Anal. Type # Samples $/Anal. Lab.
Whole [Rock Samples
Maj-Minor 12 137.50 Teledyne 1,650
Sulfide Isotopes 5 44,00 Lsochron 220
Sulfate Isotopes 5 66.00 Isochron 330
TOTAL 2,200
Geothdrmal Fluids
Maj-Minor 40 137.50 Amtec 5,500
O Isotopes 10 82.50 Hebrew Univ. 825
H Isotopes 10 82.50 Hebrew Univ. 825
S Isotopes . 10 .82.50 Isochron 825
TOTAL 7.975
7a
Travel 4-WD vehicle (UNR) 12 mos, @ $80/mo. 960
15,000 miles @ $,22/mile 3,300
Air fares . 3,455
7b
Per diem | 227 days @ $35/day _7.975
; TOTAL 15,690 -

1. HAS ANY EXECUTIVE AGENCY OF THE UNITED STATES GOVERNMENT PERFOIMED ANY REVIEW OF YOUR ACCOUNTS OR RECORDS IN CONNECTION WITH ANY OTHER
GCOVERNMEINT FRIME CONTRACT OR SUBCONTRACT WITHIN THE PAST TWELVE MONTHS?

[ ves [ no t1f yer. identify below. )

NAME AND ADDRESS OF REVIEWING OFFICE AND INDIVIDUAL

TELEPHONE NUMBER/EXTENSION

M. WHL YOU REQUIRE THE USE OF ANY GOVEANMENT PROPERTY IN THE PERFORMANCE OF THIS PROPOSED CONTRACT?
D ves D NO  (If yes. identify on reverie or sepurate puge)
T DO YOU REQUITE GOVIRNMENT CONIRACT HINANCING 10 PERFORM THIS PROPOSED CONTRACT?
D ves [ nO 1f yer identify ) [[] aovance pavments D PROGRESS PAYMENTS OR D GUARANTEED LOANS
IV. DO YOU NOW HOLD ANY CONTRACY (Or. do you huve uny sndipenddently finanied (IRGD) projecti}) FOR THE SAME OR SIMILAR WORK CALLED FOR BY THIS
FROPOSED CONTRACH?
(3 ves [ wo a1 yer ideniify. ;-

v DOES 1148 COST SUMMARY CONFORM WITH THE COST PRINCIPLES SET FORTH IN AGENCY REGULATIONS?

J [
D YES D NO  (If mo. expluain on reserss ar vepurals page)

OPTIONAL FORM 60 (10-71)

Ser Reserte for tustructions und Fooinoter

2
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This pmpoul is submitied for use in connection with and in teipunse to {Descrsbe RUP, 016)

and reBects our bert extimates 23 of this date, In accordance with the Instructions to Offerors and the Footnotes which follow.

SIGNATURE

[TvPED NAME AND TiTLE

NRAmE OF Fikm DATE OF SUBMISSION
EXHIBIT A—~SUPPORTING SCHEDULE (Specify. If more space is needed, use reverse)
| cosT £L NO. ITEM DESCRIPTION (Ser footnote 3 ) EST COST (S)
9 .
Equipment Rental
Rock coring equipment 10 days @ $33/day 330
Vehicle mounted drill 2 wks. @ $330/wk. . 660
‘ TOTAL 990
9
Equippment
2 thermistor probes @ $53.00 106
PVC pipe 100 ft. @ $.22/ft. 22
TOTAL 128
9
Non-ekpendable equipment
Mylar topo bases 500
Existing airphotos 200 photos @ $4.40 ea, 880
Topo, geophysical and geological maps 193
Low sun-angle photography: Site 1 . 3,500
Site 2 2,300
TOTAL 7,373
9 Exppndable supplies - :
Film, flagging, stake, notebooks, batteries, etc, 550
B Drafting supplies 275
Sample bottles, chemicals, glassware 463
TOTAL 1,288

1. HAS ANY EXECUTIVE AGENCY OF THE UNITED STATES GOVEANMENT PERFORIMED ANY REVIEW OF YOUR ACCOUNTS OR RECORDS IN CONNECTION WilH ANY OTHER
COVEXNMENT PRIME CONTRACT OR SUBCOMNTRACT WITHIN THE PAST TWELVE MONTHS?

D ves D NO  (If yes. identify below. )}

NAME AND ADDRESS OF REVIEWING OFHCE AND INDIVIDUAL

TELEPHONE NUMBER/EXTENSION

H. WL YOU REQUIRE THE USE OF ANY GOVERNMENT PROPERTY IN THE PERFORMANCE OF THIS PROPOSED CONTRACT?

D Yis D NO  [If yes, identify on recerie or repuruls poge)
W DO YOU REQUIE GOVERNMENT CONTRACT HNANCING 10 PERFORM THIS PROFOSED CONTRACT?

[ ves [ wo  ttf yer. idensify.): [[] aovanct ravments  [T] rrocress payments o [ ] GUARANTEED LOANS
Iv. DO YOU NOW HOLD ANY CONTRACT {Or, ofo you hare uny independently finunied (IRGD) projects) FOR THE SAME OR SimiLAR WORK CALLED FOR BY 1HI3
PROPOSID CONIRACIT

D vis D NO (If yes, identify.):

v DOES 1S COST SUMMARY CONFORM WITH THE COST PRINCIPLES SET FORTH IN AGENCY REGULATIONS?

D ¥es D NO  (If no. expluin on reterse or sepuralt pugi)

Ser Reverse for Inttractiony und Footnotes OPTIONAL FORM 60 (10-71)
2
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S evhen

.

This propossl is submitted for use in connection with and in respunse to (Decribe RIP, 0c ) . ’
: v
4“
snd reflects our best estimates a3 of this dute, In accordance with the Instructions to Offerons and the Footnnivs which follow, . i
TYPED NAME AND TITLE SIGNATUAE v
i
3
d
NAME OF P10 . DATE OF SUBMISSION z
F;
2
EXHIBIT A—SUPPORTING SCHEDULE (Specify. If more spuce is needed, use reverse) 7

COST L NO. ITEM DESCRIPTION (See [oolnall s) EST COST ¢8)
9 Map preparation 550 2
Thin sections 15 @ $5.50 83 :
. Publication costs (journal page costs) 660
Communication (postage, telephone, shipping) 990 i
. TOTAL 2,283

). HAS ANY EXECUTIVE AGENCY OF THE URNITED STATES GOVERNMENT PERFORMED ANY REVIEW Of YOUR ACCOUNTS OR RECORDS IN CONNECTION WITH ANY Ofntl
GOVERNMENT PRIME CONTRACT O SUBCONTRACT WITHIN THE PAST TWELVE MONTHS?

[ ves [ no  (Uf yes. identify belnuse.)

NAME AND ADDRESS OF REVIEWING OFFICE AND INDIVIDUAL

TELLPHONE NUMBER/EXTENSION

B WWL YOU REQUIRE THE USE OF ANY GOVERNMENT PROPERTY IN THE FERFORMANCE OF THIS PROPOSED CONTAACT?
D Yes D NO  (Uf yes. identify en reverse or sepurate puge)

D0 YOU REQUIZE GOVERNMENT CONTRACT HNANCING 10 PERFORM THIS PROPOSED CONIRACT?
(3 ves [ wo  (1f yer. identify 3 [7] aovance pavments [] proceess pavments Ok [ ] GUARANTEED LOANS

. DO YOU NOW HOLD ANY CONTRACT (Ur, do you hure uny independently finamied (IRGD ) projects ) FOR THE SAME OR SIMILAR WORK CALLED FOR BY THi3
PROPOSED CONTRALT?

[ ves [ wo tif yeu identify.):

v DOES 1HId COST SUMMARY CONFORM WITH IHE COST PRINCIPLES SET FORTH IN AGENCY REGULATIONS?

D YES [:] NO  (If wo. expluiu on reverse or veparate page)
Sat Reverse for Iusiructions und Fovtnotey OPTIONAL FORM 60 (10-7%) i

2 ' i
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This proposal is submiued for use in connection with and in respunse 1o {Describe RIP. 010 )

Studies - OPTION II (Reservoir ConfirmAtion)

Low- to Moderate Temperature Geothermal sessment for Nevada: Site Specific

snd reflects our best extimates a3 of this date, in sccordance with the Tnstruktions ()ﬂrm@nd l’[f”ull,oﬂ which k»"ow. /

NAME OF Ham University of Nevada System
University of Nevada, Reno

[ JYPED NAME AND NTLE sw
John E, Nellor
Graduate Dean and Research Coordinator AAA 0
T |

DATE OF SUBMISUON

March 3, 1979

[ EXHIBIYT A—SUPPORTING SCHEDULE (Specify. 1) more space is needed, use reverse)
| COST £L NO. ITEM DESCRIPTION (See footnote 3 ) EST COST (S)
— -
OPTION II
9 Drilling costs
2 holes total footage 1300 ft., @ $29/ft. 37,700
, TOTAL 37,700
9 Chemical analyses
Major-Minor 10 @ $137.50 1,380
O Isotope 2 @ $82.50 165
H Isotope 2 @ $82.50 165
S Isotope 2 @ $66.00 132
TOTAL 1,842
9 Miscellaneous '
Sample bags 500 @ $16/100 80
Thin sections 30 @ $5,50 165
TOTAL 245
Travel
7a Mileage: 4000 mi @ $0.22/mi. 880 .
7b Per Diem 25 days @ $35/day 875
TOTAL + 1,755

COVERNMENT PRIME CONTRACT OX SUBCONTRACT WITHIN THE PAST TWELVE MONTHS?

B) ves [ ~o (1 yos. ideatify belour)

5. HAS ANY EXECUTIVE AGENCY OF THE UNITED STATES GOVERNMENT PERFORMED ANY REVIEW OF YOUR ACCOUNTS OR RECORDS IH CONNECTION WiTH ANY OTHER

MNAME AND ADDRESS OF REVIEWING OFHCE AND INDIVIDUAL

Department HEW Wallace Chan

 TELEPHONE NUMBER/ EXTENSION

(415) 556-8343

H. WL YOU REQUIRE THE USE OF ARY GOVERNMENT PROPERTY IN THE PERFORMANCE OF THIS PROPOSED CONIRACT?

D Yes @ NO  (If yer. identify on reverse or sepurute puge)

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

[ ves (Ao tof yen idewsifyy: [[] aovance eavments [[] rrocress ravments o [[] Guaranteeo 1oans

. PROPOSED CONTRACT?

D YES @ NO (If yes. idensify.):

V. DO YOU NOW HOLD ANY CONTRACT (Or, o you hare uny rndependintly finunied (IRGD) projects) FOR THE SAME OR SIMILAR WORK CALLED FOR BY THIS

¥ DORS THIS COST SUMMARY COMBORM WITH IHE COST PRINCIPLES SEY PORTH IN AGENCY REGULATIONSY
E\j ¥Es D NG (If so, expluis on rererie or tepurste page)

Sar Reverse /or Instructiony und Foolnoley

2
a

OPTIONAL FORM 60 (10-71)
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