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MEMORANDUM |

To: Joseph N. Fiore, DOE/NV
Robert A. Gray, DOE/DGE

From: Howard P. Ross !

Review of AMAX Request for Additional DOE Fundingfor Tuscar-
ora and McCoy Areas; Review of Detailed Data Base
|

Subject:

INTRODUCTION !

Joseph Fiore (DOE/NV), Joseph Moore and Howard Ross (ESL/UUPI) met with
: i

Dean Pilkington, Arthur Lange, and Fred Berkman at AMAX Equoration, Inc.,
Wheat Ridge, Colorado on February 14. The following is a ﬂrief evaluat-
ion of the technical data as presented by AMAX and some reiated comments.

TUSCARORA AREA f
Temperature, heat flow, gravity, magnetic, magnetotelluric# electrical
resistivity, and passive seismic results and interpretatioks were present-
ed as a series of overlays to geologic and topographic bask maps. The

|
presentation was informal, well organized and permitted dqtailed study as

well as the easy integration of major survey results. Thé bottom line
|

suggested by the data is that Tuscarora is probably one of the three best
|
I do not know which areas have a better

geothermal prospects in Nevada.
chance of producing electricity except perhaps the Sun discovery in Dixie

Valley.

Major northwest and northeast trending structures intersect near Hot Sul-

phur Springs whepe a one mile by 0.25 mile hot spring deposit has been

formed along a more northerly trending near surface structure. The major

structures are expressed to varying degrees in the thermal, gravity, and

magnetic data. A microearthquake survey of 11 days recorded a swarm of

over 100 events with most epicenters 3-4 miles east of




This gives encouragement for active tectonism of the type which results in
considerable (piecewise) fracturing at depth and is often associated with
high temperature geothermal systems.

Magnetotelluric and electrical resistivity surveys map a large, deep zone
of very low electrical resistivity (2 ohm-m) which includes the hot springs

area as its near surface expression. The self-potential data do not con-

tribute substantially to the target concept.

The 10 heat flow unit (hfu) contour, based on 38 thermal graéient holes,
includes an equidimensional area of about nine square miles ;hich is cen-
tered on the hot springs deposits and major structural inter‘ections.
Geothermometry indicates temperatures of 2160- 228°C using a mixing model.
The highest directly observed temperature is 123°c at totalfdepth in a
1750 foot temperature gradient hole. Using fair to good th#rmal gradient
control, AMAX projects an area of 9 square miles with tempeﬁatures of 260°C
at depths of 2000 meters. This may be questioned somewhat $ut a larger
area can be justified for temperatures of 220°C~ 240°C at tﬁis depth.
The spring waters are of good quality, about 1000 ppm tds, ;nd weakly bi-
carbonate suggesting a possible carbonate or shale reservoﬂr in Western
Facies rocks at depth. The prospect has good size, geologj, temperature,
structures (permeability), fluids, and good recharge poten#ial. It may be
the most promising geothermal venture to which the DOE/DGEfis contributing.
A drill rig has just moved on site to begin the deep produ?tion well test,
#56-5, located near the center of the thermal anomaly. !

AMAX EXPLORATION PROGRAM !
A systematic, questioning reconnaissance exploration led QMAX to discover

the Tuscarora and McCoy prospects when lease positions were already estab-

lished on other major geothermal systems. The exploration since then has

been methodical and cost effective. AMAX has done much of the explorat-
to complete

e trouble with
ncertainty in

ncreased the

ion in house and‘pas chosen the more qualified contractor
the geophysical work. They have, however, had considerab
road access and drilling problems. When they noted some
the temperature distribution at depth they substantially

number of drill holes to lietter define the anomaly. has shown the




same diligence at McCoy.. Not all of the geophysical data has .een quant-

itatively 1nterpreted to date, but this work is in progress.

ploration effort would be improved by more detailed geologic

numerical modeling. ESL will contribute to this effort as p

Studies program,
CONTRACTUAL AND FUNDING CONSIDERATIONS

As AMAX carried out their exploration programs they departed from the DOE
contracts substantially and increased their expenses in drilling, road
building, and some geophysical surveys. This was done without formal con-
tract modification with DOE/NV. AMAX feels the DOE participation and rights

to data should end when the funds already obligated are used up, unless new
They intend to complete the exploration program

funds are made available.
Argu-~

at Tuscarora and McCoy even if new DOE funds are not available.

ments advanced on behalf of the government by Fiore and Ross|were:
1) AMAX deviated from the DOE contract without notice to|the government

and without formal contract modifications.
2) Existing contracts call for the DOE to share in the
completion of a deep production test well, and a flow test if completed.
3) A deep production weil test, i.e. reservoir assessment, has been a

key element in the Northern Basin and Range Reservoir Assessment
Program since originally described by Dr. J.W. Salisbury, and is so
noted in the RFP,

The cost of major road construction efforts, tb :the
does not contribute to the study of the reservoir itself and these costs

4) unt of $270,000

should not be a part of the DOE contribution.
5). AMAX should consider a lower government participatign rate for the

additional gradient holes, geophysical stations, and other work items

completed outside the contract.
AMAX realizes that some adjustments are due in view of thege argumenfs, and
does intend to cooperate with DOE/NV in forming a contract modification. -

It is understood that no additional funds are presently identified to meet
the AMAX request. However both Tuscarora and McCoy are very promising geo-
‘thermal systems which have systematically explored in the best intent of the

.
case study program., Supplemental funding would further expand the govern-
ment?’s role in the discovery of these promising resources. This would
appear to be a more valid use of government funds than subsidizing an effort

which requires artifical fracturing and fluid injection and which will be s«




subeconomic for the forseeable future. Increased funding as riequested by

AMAX would make their total contract amounts comparable to the contracts
with Chevron and Getty at Beowawe, Getty at Colado, Union at Stillwater,

and less than the contracts with Aminoil and Southland Royalty for work at
Leach Hot Springs and Dixie Valley, respectively. I recommend that a

high priority be given to additional funding for the AMAX Tuscarora pro-

|

Ject, should any funds become available.

hvset £ o

Howard P. Ross
Project Manager

February 19, 1980
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Robert A. Gray
Division of Geothermal Energy, HY
RA=-233, WS 3344

AYAX GEGTHERMAL RESERVOIR ASSESSHEMT CONTRACTS, REQUEST FOR
ADDITIONAL FUNDING

Attached for your informatfon and raview are copies of recently
received AMAX proposals requesting additional government funding
support under each of two ongoing geothermal reservoir assessment
contracts. flequested amounts are approximately $403K to complete
work at the Tuscarora, {V geothermal prospect and $416K to complete
work at the HcCoy., NV prospect. Such amounts represent increases
over original estimates of about 70% in each case. f

We have not completed an in-denth technical evaluation of the proposals,
but a cursery review indicates that about 98% of the actual and
estimated cost overrun is associated with the drilling phases of each
contract. Orilling cost overrun clements include: difffcult drilling
conditions, drilling program changes, and cost esca1at12ns. Additional
information regarding such cost overrun elements has been requusted
from the contractor. ;

The contractor has been advised that there are no fundg {dentifiable

in the UOE/DGE FY 80 or 81 budget to support its request. In accordance
with the terms of the cost reimbursement type contracts, the contractor
151??t obliged to provide data from work beyond the government's cost
cetling, :

Qur current knowledge of work schedules under the subject contracts
indicates that the McCoy area work can proceed until early FY 81 without
additional funding support. It should be noted that the actual

additional funding requirement for the McCoy Phase III work could be
sfgnificantly less than requested should one of tha deep gradient holes

be used as the basis for the production/test well. The Tuscarora arca
work will require additional funding support within ithe next € to 8 weeks,
which will be during the early stages of the production/test well drilling,




%]
t

Rkobert A. Gray -2 |

We have requested that the contractor provide further informatfon

with respect to the Tuscarora production/test well cost estimate so

that a detailed technical/cost evaluation can be performed. Additionally,
with support frem the Unfversity of Utah Research Institute, a

general assessment of the Tuscarora geothermal prospect based upon an
analysis of all data acquired through the deep gradient hole phase

will be wade. The assessment will include a meeting with AMA personnel
during which they will present their interpretations of data acquired

to date as it relatas to the geothermal notential of the Tuscarora

area.

Our recommendations to DGE concerning government funding supqort beyond
the current contract cost ceiling with emphasis on the potential value
of the additional data to be acquired through such government support

will follow the assessment.

@iginal Signed by
JAMES B. COTTER
Jares B. Cotter, Uirector
EAD:JNF~222 Energy “pplications division
Enclosures: ‘
As stated

cc w/encl:
Dr. H. P. Ross, UURIJESL, **~*més§
Salt Lake City, uT

¢cc w/o encl:
cap
FIN
0ce
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Contracting Officer :
Engineering and Energy Applications Division AD I

Department of Energy
Nevada Operations Office
P. 0. Box 14100

Las Vegas, Nevada 89114

Attn: Joseph D. Fiore
Re: Tuscarora Prospect

Geothermal Reservoir Assessment Cost Study
Northern Basin & Range, DE-AC08-79ET27011

Request for Additional Funding

Dear Joe:

Enclosed is a letter requesting additional funding for the Tuscarora
project. Appendix II, which provides invoices of expenditures and
details of estimated costs, is not attached to the request. Appendix
IT will be forwarded to you as soon as the data can be a#semb]ed.
Best regards,

Sincerely, !

AMAX EXPLORATION, INC

Harry J.(O]s n
Managing Geologist
Geothermal Exploration /

dm

|
7100 WEST 44TH AVENUE, WHEAT RIDGE, COLORADQ 80033 » TELEPHONE (303] 420 -$100 - TELEX 45-556
\

i
I
|




AMA)“{ EXPLORATION, INC.

A SUBSIDIARY OF AMAX INC.

GEOTHERMAL BRANCH

January 16, 1980

Contracting Officer
Engineering and Energy Applications Division
Department of Energy

Nevada Operations Office

P. 0. Box 14100

Las Vegas, Nevada 89114

Attn: Joseph D. Fiore

Re: Tuscarora Project

Geothermal Reservoir Assessment Case Study
Northern Basin & Range DE-AC08-79ET27011

Request for Additional Funding

Gentlemen:

AMAX Exploration, Inc., a wholly owned subsidiary of AMAX, Inc. requests
additional funding to the contract previously awarded AMAX Exploration by
the DOE under the Geothermal Reservoir Case Study - Northern Basin and
Range Province: Tuscarora, Nevada area (Contract No. DE-AC08-79ET27011).
Total additional funding requested from the DOE under this contract is
$402,500. This will be expended during FY 1980. The additional funding
requested represents 50% of increased costs incurred, or estimated to be
incurred, in completing surveys described in the AMAX-DOE Tuscarora
contract. Funding of these surveys at 50% will increase the total
estimated cost to the DOE of the program from $579,000 to $982,000.

Details of the Tuscarora program, the area to be covered, data to be
delivered, and specifics of AMAX Exploration's qua]ificaqions,
capabilities, representations and certifications are given in RFP No.
ET-78-R-08-0003, Tuscarora, Nevada Proposal, AMAX Exploration, Inc., which

was submitted to the DOE May 30, 1978.

Details of the increased costs are shown on Table 1 and ére further
described as follows:

Phase 1

As of December 31, 1979 all surveys have been completed. Data has been
delivered to the DOE for all surveys except gravity, MT and soil mercury
geochem. Results of the gravity survey should be delivered in January,
the MT survey in March, and the soil mercury survey by April or May.

The cost of the existing data is $4000.

7100 WEST 44TH AVENUE, WHEAT RIDGE, COLORADO 80033 » TELEPHONE [303) 420 -8§100 - TELEX 45-556




Cost of the shallow gradient survey is $76,948.50 - almost $51,000 greater
than the $26,000 originally estimated. The overage is due to:

1) the increased number of wells required to adequately define the

thermal anomaly which is larger than anticipated,

2) difficult rig access to the drill sites. Lack of roads, poor
existing roads, and rough topography required contracting another rig with
off-road capabilities to complete drilling coverage in the horthern
portion of the anomaly, and

3) abnormally difficult drilling conditions in the valley fill
sediments. Drilling was extremely slow in penetrating a thick boulder
horizon. Several holes were lost and had to be moved and vedrilled to
obtain the thermal data being collected.

The SP survey cost $21,368.00 - an increase of more than $5,000 from the
$16,000 originally estimated. The overrun is due to an underestimation of
the time required to complete the survey traverses and reduce the data.

Cost of the gravity survey is $22,509.80 - approximately $118,500 more than
the $4000 estimated. The original survey cost is based on| the use of an
AMAX gravimeter by permanent AMAX staff, which according to the contract
are not chargeable items, and computer processing of the data by an
outside contractor, which is. The gravimeter was damaged jand rendered
useless in a field accident at the beginning of a DOE funded survey at
McCoy and could not be used for the Tuscarora survey. This necessitated
the use of a contractor to collect and reduce the gravity|data. The
increased costs are related to contractor fees and expenses in conducting

the survey and reporting the results.

geochem surveys
on of more data
rveys is 100% to
in the cost of

Overruns on the cost of the dipole-dipole and soil mercur
subsequently contracted by the DOE are due to the collect
than was originally contemplated. DOE funding of these s
a maximum of $20,000 and the DOE is not requested to shar
the overruns for these surveys.

Cost of the MT survey is estimated to be $33,000 - an ingrease of $17,000
from the $16,000 predicted. Estimated cost increases are due to
unanticipated start-up problems related to newly designed state-of-the-art
equipment, higher operating costs, and difficulty in collecting data in
adverse winter weather conditions.

Phase II

As of December 31, 1979, all surveys have been completed, Data from the
aeromagnetic and microearthquake surveys have been delivered to the DOE.
Results of the deep gradient survey are still being analyzed and will be
delivered as soon as the results are assembled and drafted.

Cost of the aeromagnetic survey is $5,952.11, a savings iof greater than
$2,000 from the $8,000 estimated. The savings resulted [from AMAX
combining this survey with several other surveys being filown in 1979 and
benefitting in overall lower line-mile costs.




Cost of the MEQ survey is $18,860, approximately $17,000 les$ than the
$36,000 estimated. The savings were .obtained by AMAX scheduling the
survey to coincide with a seismic test conducted by the U.S.|Geological
Survey in the Snake River Plain and the happy coincidence of monitoring
seismic activity during several microearthquake swarms in the Tuscarora
area. The high level of seismic activity in the area coupled with the
data obtained from the controlled seismic signals from the test to the
north permitted a shorter survey time than is normally required.

The deep gradient survey is estimated to cost approximately $200,500 - an
increase of $80,500 from the $120,000 predicted. Three 2000 foot gradient
wells were originally forecast. The shape and size of the shallow thermal
anomaly required five 1000 foot and one 1750 foot well to adequately test
the area of interest. Although the wells are shallower than forecast the
increased number of wells and major drilling problems encountered in
drilling through a thick boulder horizon caused the overrun.

Phase III

Work on Phase III activities has just begun. A deep production test well
(#56-5) has been sited to the west of Hot Creek requiring greater than
4-1/2 miles of road construction, improvement, and surfacing, and
substantial rock work in the pad construction. Road and well site costs
are estimated to be about $270,000 an increase of $210,000 from the
$40,000 originally estimated for a pad off an existing road suitable for
drill access. Drilling costs have escalated from the time the originail
estimate of $750,000 was made. Analysis of the Brinkerhoff-Signal bid for
the rig which has been selected indicates an expenditure of $1,116,000 to
drill to a depth of 6000 feet - an increase of $366,000 from the original
estimate. Logging will probably cost approximately $73,000 versus the
$20,000 estimated. The $75,000 estimated for the flow test is probably
correct.

Total actual and estimated costs for the exploration program contemplated
in the AMAX-DOE Tuscarora contract are $1,950,800.05 as campared to the
$1,129,000.00 originally estimated - an increase of $811,800.05. The
majority of this amount, about $780,000, is directly related to increased
drilling and drill related costs. At 50% funding for data to be delivered
(100% funding for the dipole-dipole and soil Hg geochem surveys), the DOE
contracted to share costs amounting to $579,500. Fifty percent of the
revised cost of the program, taking into account $20,000 contracted for
the dipole-dipole and Hg surveys, equals $981,569.22. Rounding to the
nearest one thousand dollars would bring half the revised| cost of program
to $982,000. |
AMAX requests additional funding of $402,500 to a projecu‘maximum of
$982,000 to cover 50% of the costs related to the surveys necessary to
test and explore the geothermal resource potential at Tuqcarora.

|

Option Form 60 is attached as Appendix I. }

Invoices of expenditures and details of estimated costs are attached as
Appendix II.
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TABLE I

COST AND STATUS OF TUSCARNRA SURVEYS

ACTUAL EST. EST. COST REQUESTED
TOTAL COST TOTAL COST TO DOE DOE SHARE
THRU 1979 IN COMTRACT IH CONTRACT OF COST
SURVEY $ $ $ $ STATUS
Phase 1
Existing Data  8,000.00") 8,000.00") 4,000.00 4,000.00 Data delivered
T shallow 76,948.51 26,000.00 13,000.00 38,474.26 Surveys completed. Partial
data delivered
SP 21,368.00 16,000.00 8,000.00 10,684.00 Data delivered
Gravity 22,509.80 4,000.00 2,000.00 11,254.90 Survey complete. Report due
January 1980.
MT 33,000.00* 16,000.00 8,000.00 16,500.00* Survey complete. Report due
farch 1980.
Dipole-Dipole 31,661.63 15,000.00 15,000.00 15,000.00 Data delivered
Soil Ha 8,000.00 5,000.00 5,000.00 5,000.00 Samples collected. Awaiting
Geochem analysis
Phase II
Air Mag 5,952.11 8,000.00 4,000.00 2,976.00 Data delivered
MEQ 18,860.00 36,000.00 18,000.00 9,430.00 Data delivered
T deep 200,500.00 120,000.00 60,000.00 100,250.00 Survey complete. Data beinaq
, analysed.
*7*77ﬂﬁ§é‘TTF‘”’“““‘*‘———-7~>_k¥‘g_¥_;¥,,,f,f,f7/77777777777777/7
Well Site 270,000.00*% 40,000.00 20,000.00 135,000.00*  Completed ~—~———  ————————
Prep.
PTW 1,116,000.00* 750,000.00 375,000.00 558,000.00* Spud in January-February 1980
Logs 73,000.00%* 20,000.00 10,000.00 37,500.00%* Spud in January-February 1980
Flow Test 75,000.00%* 75,000.00 37,500.00 37,500.00* (?)Test will be with riq
TOTAL 1,950,800.05 1,139,000.00 579,500.00 981,569.22 on site

1) Assumed cost in contract
* Estimated




APPENDIX I TUSCARORA

.Par_'.e 1 05—2

CONTRACT PRICING PROPOSAL
(RESEARCH AND DEVELOPMENT)

Office of Manapement and Budget
Approval No. 29-RO184

PAGE NO.

This form is for use when (i) subminion of cost or pricing data (see FPR 1-3 R07-3) is required and

(ir) wsbsntunion for the Oputional Form 39 is authorized by the contracting officer.

NO. CF 7AGES

NAMRE OF OfFErOR

AMAX Exploration, Inc.

HOME OFFICE ADORESS

7100 West 44th Ave.
Wheat Ridge,-CO 80033

SUPPLIES AND/OR SEAVICES 1O BE FURNISH

<]

Geothermal Exploratiion

Logging

Well.Testihg

|
!
|

OIVISION( S} AND LOCATION{S} WHERE WORK 1S TO 3& PERFORMED

TOTAL AMOUNT Of PROPOSAL

GOV'T SOULICITATION NO.

Geothermal Group - Nevada s 982,000 ET-78-R-08-003
DETAIL DESCRIPTION OF COST ELEMENTS  (5000) (S000)
Y. DRECT MATERIAL { fremite on Exbibit A>) £37 CQ‘ST (3) ESYTOCTSLSI' :;FCEER;

a. PURCHASED PARTS

b. SUSCONTIRACTED TEMS

€. OTHET— (1) RAW waATERIAL

(2) YOUR STANDARD COMMERCIAL ITEMS

(3) INTERDIVISIONAL TRANSFERS [ .4t other thun cost)

TOTAL DIRECT MATERIAL

TOTAL DIRECT LABOR

2. MATERIAL OVERHEAD' (Rate “NS buse=: ) |
X ESTIMATED RATE/ ST

3. DIRECT LABOR (Specify) HOURS HOUR COS#‘T (3)
T
|
T
|
|
|

T

4. LABOR OVERMEAD (Specify Depurtment or Cost Center)'

O.H, RATE

X BASE =

TOT AL LABOR OVERHEAD

S. SPLCIAL TLSTING (lndluding field uork at Gosernment instailations)

EST %)ST (3)

1

|
982

See EXnToit A
TOTAL SPECIAL TESTING g%
6. SPECIAL EQUIPMENT (If direct charge) (ltemize on Exhibit 4)
7. IRAVEL (If direct churge) (Give desadls on ultuched Schedule) €31 LOST ($)
2. TRANSPORTATION ]
b. PER DIEM OR SUBSISTENCE J
1OTAL TRAVEL !
8. CONSWTANIS (ldentify ~purposq—ruie} (33 ]cosv (s)
\
-
;
J
|
+
|
TOTAL CONSULTANTS i
T
9. OIMER DIRECT COSTS (lremite on Exhibu 1)
10. TOLAL DIRFCT COST AND OVERHEAD
11. GENERAL AND ADMINISIRATIVE EXPENSE ( Rute % of o1t element Noy. ) J
12. ROTALTIES ¢ !
- T
1. TOTAL ESTIMATED #osr 982
14, FE§ OR PRONT |
18, FVOTAL FSTIM ATID COST AND FEE OR PRUMT 982

QP LIONAL FORM 0

Octobder 1971

Genersl Servnrs Adounigratae

FPR [ -1 diw,




Yajire 2 of 2

This propossl i subimitied for ure 10 connecnon with snd 1 tespomse 1o (Decrshe KEP, a0

RF No. ET-78-R-0003 Geothermal Reservoir Assessment Case Study,
Northern Basin and Ranae Province

and refiects our hest evamates av of this date. in accordance with the Tavirucnions to Offcrors and the Footnates| s hich follpe.

TYPED NAME AND TIILE SIGNATURE
Harry J. Olson :
Manaq1nq Geologist, Geotherma] Exp]orat1on

NA.M( OF Hrm + . B A OATE OF SUBMIZSIOM
AMAX Exploration, Inc. \ January 18, 1980
EXHIBIT A—SUPPORTING SCHEDULE (Specify. If wmore spuce is n(u/&‘/ ute reierse)
COSTEL NO. T NEMDESCRIPNON (e footmate ). 1 £S1COST ($)
FY 1978 |
Phase [ - Existina Data g
Shallow Thermal Gradient and Lith Loas o 4
New Data . '
Shallow Thermal Gradient and Lith Logs \ 38
Self Potential Survey ] 11
Magnetotelluric Survey | 17
Gravity Survey | 11
DipoTe-DipoTe [ 15
So11 Hg Geochem ! 5
|
FY 1979 |
Phase I1 |
Microearthquake Survey | 10
Aeromagnetic Survey f 3
Deep Thermal Gradient and Lith Logs ; 100
FY 1980 il
Phase III |
Well Site Preparation | 135
Production Test Wells ] 558
Logs \ 38
Flow Test ’ 37
i
|
TOTAL | 982 .

I, HAS ANY ECECUNVE AGENCY OF THE UNIED STATES GOVERNWVENT PERFORMED ANY REVIEW OF YOUR ACCOUNTS OF RECORDS IN CONNECTION WITH ANY QTHER
COVERNMENT PRIME CONTRACT OR SUBCOMNTRACT WITHIN THE P{\SX TWELVE MONTNS?

D YES [_X MO (I yer. sdentefy below. ) l

HAME AND ADDRESS OF REVIEWING OFFICE ANO INDIVIDUAL . ulrrnom NUMBER/EXTENSION
|
]

I, Will YOU REDUPE THE USE OF ANT GOVERNMENT PROFIRTY 11y THE PERFORMANCE OF THIS PROPOSED CONTRACT?
m L2134 EJ HO [ e sdentsly va seserie ar sepasats puge)
o 0O YOU BLONRL GOVIRMMLNT COMTRACT IMANICING 1O PLRIQRM 1115 PROFONMO COMIRACTY
[X“ e (j 0O 1 v, wdennfy [—j AUDVANCE Tavsafrls [—] PROCRISS PAYIMIMIS OR [j GUASAPHEID L0ANS

IV. 0Q YOU HOW NOtD ANY CONIRACLT (O, do you bure uny indipendinily Srunced (IRGID) projecis ) FOR Int T.M( CR Similaf WORK CALLLD POR BY 113
. PROPQSED CONTRACT?

6 s {J wo «tfye wtenurn s Tyscarora Prospect DE-AC08-79ET27011

v DOLS 1r1s COST SUMMARY CONFORM WITH THE COST FRINCIFLES SET FORTI 14 AGLMCY REGULATIONS?

|
T
m YEs D NQ  (If ma. explutn on rererse or vepurste puge) (to the best of ny knOW-IédC]E)
|
|
|
|
|
|
\
\

OPTIONAL FORM 60 (10-731f

See Reverve for Invtruitions und Foornates

2
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AMA){ EXPLORATION, INC.

A SUBSIDIARY OF AMAX INC,

January 16, 1980

Contracting Officer
Engineering and Energy Applications Division
Department of Energy

Nevada Operations Office

P. 0. Box 14100

Las Vegas, Nevada 89114

Attn: Joseph D.

Re:

Dear Joe:

Fiore

McCoy Prospect

GEOTHE%MAL BRANCH
|
|
|
|
|
|

Geothermal Reservoir Assessment Cost Study
Northern Basin & Range, DE-AC08-79ET2701

Request for Additional Funding

|
\

\
Enclosed is a letter requesting additional funding for the McCoy
project. Appendix II, which provides invoices of expenditures and
details of estimated costs, is not attached to the request. Appendix
II will be forwarded to you as soon as the data can be assambled.

Best regards,

dm

i

Sincerely,

Harry 1son
Manag Geologist
Gegthermal Exploration

AMAX EXPLORATION,- INC.
/:é:jjf:j’

7100 WEST 44TH AVENUE, WHEAT RIDGE, COLORADO 80033 ¢ TELEPHONE (303]) 420 - 8100 TELEX 45-556




AMA){ EXPLORATION, INC.

A SUBSIDIARY OF AMAX INC.

GEOTHA#RMAL‘ BRANCH
|
|
|

January 16, 1980

Contracting Officer |
Engineering and Energy Applications Division

Department of Energy !
Nevada Operations Office
P. 0. Box 14100 ‘
Las Vegas, Nevada 89114 \

Attn: Joseph D. Fiore |
Re: McCoy Prospect

Geothermal Reservoir Assessment Cost Study
Northern Basin & Range, DE-AC08-79ET27010

Request for Additional Funding

Gentlemen: ‘

|
AMAX Exploration, Inc., a wholly owed subsidiary of AMAX, Ihc. requests
additional funding to the contract previously awarded AMAX Exploration by
the DOE under the Geothermal Reservoir Case Study - Northern Basin and Range
Province: McCoy, Nevada area (Contract No. DE-ACO8-79ET270UQ). Total
additional funding requested from the DOE under this contract is $415,500.
This will be expended during FY 1980 and FY 1981. The additional funding
requested represents 50% of increased costs incurred, or estimated to be
incurred, in completing surveys described in the AMAX-DOE McCoy contract.
Funding of these surveys at 50% will increase the total estimated cost to
the DOE of the program from $594,500 to $1,010,000.

Details of the McCoy program, the area to be covered, data to be delivered,
and specifics of AMAX Exploration's qualifications, capabilities,
representations, and certifications are given in RFP No. ET-78-R-08-003,
McCoy, Nevada Proposal, AMAX Exploration, Inc., which was submitted to the
DOE May 30, 1978.

Details of the increased costs are shown on Table I and are further
described as follows:

7100 WEST 44TH AVENUE, WHEAT RIDGE, COLORADO 80033 » TELEPHONE [303) 420 -8104 - TELEX 45-556
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Phase [

As of December 31, 1979 all surveys have been completed. Ddta has been
delivered to the DOE for all surveys except gravity and MT. | Results of the
gravity survey should be delivered in January, 1980 and the [MT survey by May.

Cost of the existing data is $10,000.

less than the $30,000 originally estimated. Drilling conditions were good
at McCoy and because of the deep water table it was not necessary to drill
as deep as was originally planned. AMAX is experimenting with temperature
measurements made at a depth of three meters in holes separate from those
used in the shallow gradient survey to determine if the thermal anomaly at
McCoy can be readily identified and detailed by shallow, inexpensive
measurements. As agreed, this data will be passed on to the DOE at no
additional cost.

Cost of the shallow gradient survey is $18,286.58 - approxiiate]y $11,700

The SP survey cost $17,902.50 - an increase of almost $2000| from the $16,000
originally estimated. The overrun is due to an underestimation of the time
required to complete the survey traverses and reduce the data.

Cost of the gravity survey is $17,449.09 - approximately $11,500 more than
the $6000 estimated. The original survey cost is based on the use of an
AMAX gravimeter by permanent AMAX staff, which accordng to the contract are
not chargeable items, and computer processing of the data by an outside
contractor, which is. The gravimeter was damaged and rendered useless in a
field accident at the beginning of the survey at McCoy and icould not be used
for further work. This necessitated the use of a contractor to collect and
reduce the gravity data. The increased costs are related fo contractor fees
and expenses in completing the survey and reporting the results.

Cost of the MT survey is estimated to be $20,000 - an increase of $4,000
from the $16,000 predicted. Estimated cost increases are due to higher
operating costs related to newly designed state-of-the-art equipment and
difficulty in collecting data under adverse winter weather |conditions.

Phase II

~

As of December 31, 1979, all surveys have been completed, or are in
progress. Data from the aeromagnetic and microearthquake surveys have been
delivered to the DOE. The deep gradient survey is in progress and should be
completed by the end of February. Probing of the wells should be completed
by the end of April and the results should be available for delivery to the
DOE 1in June, 1980.

Cost of the aeromagnetic survey is $6,680.66, a savings of| greater than
$3,000 from the $10,000 estimated. The savings resulted from AMAX combining
this survey with several other surveys being flown in 1979| and benefitting
in overall lower line-mile costs.

Cost of the MEQ survey is $39,281.75 - approximately $3,300 more than the
$36,000 estimated. The estimated cost overrun is due to ap underestimation
in the time and cost required to reduce the data.




The deep gradient survey is estimated to cost about $360,000/ - approximately
$240,000 more than the $120,000 originally predicted. The property was
brought to Unit on September 11, 1979. The estimated, substantial cost
overrun is due primarily to increased costs related to larger hole diameters
and casing requirements specified by the U.S. Geological Szaéey to satisfy

unit drilling requirements for geothermal resources indicated by the shallow
gradient survey to be at depths on the order of half a kilometer. Some
increased costs, mainly concerning rental equipment, are related to drill
breakdowns during the drilling and casing of holes #66-8 and #14-7. A
substantial portion of drill breakdown costs, however, have been absorbed by
the drilling contractor.

Phase III |
Work on Phase III activities has not begun as yet. No decision has been
made as yet as to the applicability and desirability of a r?f]ection seismic
survey. A production test well will not be sited, if at all, until results
of the deep gradient wells are analyzed. Some flow test equipment, however,
has been rented and incorporated in the well head design of the deep
gradient wells to permit testing should geothermal fluids bé encountered.

|
The $70,000 estimated cost of a reflection seismic survey is still
considered to be valid.
The deep production test well is estimated to cost approximately $1,200,000
if drilled in late 1980 or early 1981. This could be substantially lower if
the PTW is sited on deep gradient well #14-7 which is scheduled to be
equipped to be completed as a production well if warranted., Drilling water
could increase this total by $50,000 if adequate water canqot be acquired
locally. A $1,200,000 cost for the PTW is an increase of $450,000 from the
$750,000 originally proposed. Drilling costs have escalated from the time
the original estimate was made. Road and well site costs are now estimated
to be $100,000. This assumes that the selected drill site will be near one
of the existing graded, gravel roads that cross the area, and that the drill
pad will not require substantial rock work. Logging will probably cost
$75,000 versus the $20,000 estimated. The $75,000 estimated for the flow
test is probably correct. j
Total actual and estimated costs for the exploration program contemplated in
AMAX-DOE McCoy contract are $2,019,600.58 as compared to the $1,189,000.00
originally estimated - an increase of $830,600.58. The ma%ority of this
amount, about $813,300 is directly related to increased drilling and drill
related costs. At 50% funding for data to be delivered the DOE contracted
to share costs amounting to $594,500. Fifty percent of the revised cost of
the program equals $1,009,800.29. Rounding to the nearest one thousand
dollars would bring half the revised cost of the program tp $1,010,000.

AMAX requests additional funding of $415,500 to a project haximum of
$1,010,000 to cover 50% of the costs related to the surveyb necessary to
test and explore the geothermal resource potential at Tuscarora.

Optional Form 60 is attached as Appendix I.

Invoices of expenditures and details of estimated costs are attached as
Appendix II.
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TABLE 1
COST AND STATUS OF McCOY SURVEYS

ACTUAL EST. EST. COST REQUESTED
TOTAL COST TOTAL COST TO DOE DOE SHARE
THRU 1979 IN COMTRACT IN CONTRACT OF COST
SURVEY $ $ $ $ STATUS
Phase I
Existing data 20,000.001) 20,000.00]) 10,000.00 10,000.00 Data delivered
T Shallow 18,286.58 30,000.00 15,000.00 9,143.29 Data delivered
SP 17,902.50 16,000.00 8,000.00 8,951.25 Data delivered
Gravity 17,449.09 6,000.00 3,000.00 3,724.54 Survey completed, report
due January, 1980
MT 20,000.00* 16,000.00 8,000.00 10,000.00* Survey to start January 1980
Report due May, 1980
Phase Il
MEQ 39,281.75 36,000.00 18,000.00 19,640.83 Data delivered
Air Mag 6,680.66 10,000.00 5,000.00 3,340.33 Data delivered
T Deep 360,000.00* 120,000.00 60,000.00 180,000.00* Drilling started QOctober 1979
Phase III
Reflex. Seis. 70,000.00 70,000.00* 35,000.00* 35,000.00* (?) Spring 1980
Well Site Prep. 100,000.00 20,000.00* 10,000.00* 50,000.00* (?) FY 1980/81
PTW 1,200,000.00 750,000.00* 375,000.00% 600,000.00* (?) FY 1980/81
Logs 75,000.00 20,000.00%* 10,000.00%* 37,500.00* (?) FY 1980/81
1 , 000 000~ ( * ?) Test will be with rig
on site
TOTAL 2,019,600.58 1,189,000.00 594,500.00 1,009,800.29*

* Estimated
1) Assumed cost in contract
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APPENDIX I MC COY \
| Pare 1 of 2
CONIRACT PRICING PROPOSAL Ofﬁ}(c of Management and Budget
(RESEARCII AND DEVELOPMENT) jApproval No. 29-RO184
This form 19 (or use when (1) tubmiuion of cost or pricing dasta (e FPR 123 807-3) is required and FAGE 1O NO. G racts
(47} subsutunion for the Optionsl Form 99 is suthorized by the contracting othcer. ‘

Name OF OFFEROR

AMAX Exploration, Inc.

SUPPLIES AND/OR SERVICES 1O 88 FURNISHED

Geothermal Exp]orat}on

HOME OFFICE AOORE

7100 West 24th Ave.
Wheat Ridge, .CO 80033

Logging .
Well .Testing

DIVISION( S AND LOCATION(S) WHERE WORK IS TO 3£ PERFORMED

Geothermal Gr0ub - Nevada

TOTAL AMQUNT OF PROPOSAL

s 1,010,000

—loov'x SOUICITATION NO.
‘ET-78-R-08-0003

DETAIL DESCRIPTION OF COST ELEMENTS

(5000)_(5000)

1. DRECT MATERIAL ( [remite on Exhibit A)

€T COST ($)

TOTAL
EST COST!

REFER.
ENCE®

&. PURCHASED PARTS

b. SUBCONTRACTID ITEMS

¢. OTHER— (1) RAVY MATERIAL

(2) YOUR STANDARD COMMERCIAL TEMS

(3) INTERDIVISIONAL TRANSFERS (.41 orher thun cosr)

TOTAL DIRECT MATERIAL _

2. MATERIAL OVERMEAD' (Rate XS batse=)
) ESTIMATED RATE/ EST
3. DRECT LABOR (Specify) HOURS HOUR cosT (\‘)
L
TOTAL DIRECT LABOR ]
4. LABOR OVERKEAD (Spectfy Depurtment or Cost Center)' O.H. RATE X BASE = EST COSI {$)
TOTAL LABOR OVERHE 4D _ i
S, SPECIAL TESTING (lncluding freld work ut Goierument tnstuilations) €ST COST ($) ‘

See EXRiDiT A

1,010

TOTAL SPECIAL TESTING 1,010
8. SPECIAL EQUIPMENT (If direct charge) (lienize on Exhibit 4) )
7. YRAVEL (1 irect churge) (Gire detwasly on wttushed Sihedule) EST COST (8)
a. TRANSPORTATION J
b. PER DILsM OR SUBSISTENCE | ’
1OTAL TRAVEL - !
8. COMNSULTANIS (ldentify —purporq—rule) £ST COST li)
T
—
YOTAL (ONMULT.ANTS .
9. OTHER DIRECT COSIS (ltemize ou Exhibit 1) ‘
10, TOLAL DIRECT COMT AND OVERIHEAD
TV, GENERAL ANDO AOMINISTRATIVE EXPENSE § Rute % of vost elesment Nou. » ‘
12, AOYALTIES ¢
. TOTAL ESTIMATED CUST 1,010
V4. FEg On raOHT
1. TOTAL FSTINATID COST AND FFE DR PROFIT ,UlU

.- S b e G R s wetm ees D e =

|
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OPLTONAL FORM 0
Octobet 197

General Servies Vdonamurssn
FPR 1.1/ wows




Parre 2 of?2

This peoposs! s subimited for ure 10 connection wich and 1a tespume o (Doerbe REP. ete )

RFP No. ET-78-R-08-0003 Geothermal Reservoir Assessment Case Study,

“Northern Basin and Range Province

and reflccts aue hest eatimates av of this date, in accordance with the bnstructions 1o Offcrors and the Foatnores

TYPEO NAME AND HINLE
Harry J. Olson
___Managing Geologist, Geothermal Exploratign

SIGNATYRE

hich {ullow.

NAME OF firm

AMAX Exploration, Inc

OATE OF SUBMISSION

January 18, 1980

COST EL NO. _I1EM OESCRIPIION (ser /oonmu s)

EST COST (S}

FY 1978

Phase I - Existina Data

Shallow Thermal Gradient and Lith toas 10
New Data ’

Shallow Thermal Gradient and Lith Loags j 9

_ Self Potential Survey 9

- Magnetotelluric Survey 9

Gravity Survey [ 10

FY 1979

Phase II

Microearthquake Survey

_ 20
Aeromagnetic Survey K 3
Deep Thermal Gradient and Lith Logs | 180

FY 1980 - 81 I

Phase III

Reflection Seismic Survey | 35
Well Site Preparation | 50
Production Test Wells | 600
Loas \ 37
Flow Test N , 38

- \

L

TOTAL [ 1,010

1. HAS ANY ETECUTIVE AGENCY OF THE UNITED STATES GOVERNMENT PERFOEMED ANY REVIEW OF YOUR ACCOUNTS OR REC

GOVERNMENT PRIME CONTRACT OR SUBCOMTIRACT Wilrin THE PAST TWELVE MONIHS?

D vES @ MO (lf yer. sdentify below. )

ROS IN CONNECTION WiIN ANY QINER

MAME AND ADDRESS OF REVIEWING OFFICE AND INDIVIDUAL

W, WL YOU REDWUIE IME USE OF ANY GOVEANMENT PROFLIIY 104 THE PERFORMANCE OF 111y PROPOSED CONIRACT?
-
D s [_ﬁ HQ (M ver wdentafv nw o rererse ar arparate paye)

uumort NUMBER/EXTENSION

W DO YOU 8(QnRL GOVERPMENT COMITRACT FrriartiCInG 1Q PLRIGCAM DIUS PROTONLD COneacy?
[X: -_ (j WO If ver. tdentify ) (j ADVAICE FAYMEFITS [_] FROGRESS PAYIMEMLS OR

rj GUARAPILED l‘ruu\

IV, DO YCU 1iOw HOLO ANY CONTRACT (e, o you hure uny sndependenily pruned (IKGIY) peogects) $OR 1ML SamE

. PROPOSED CONIRACT?

(K] res ] wo a1 s stenutv 1 McCoy Prospect, DE-ACO8-79ET27010

Vv DOLS 1S COST SUMMARY CONFORM WITH THE COST PRINCIFLES SET FORIM 14 ACLHCY RECULATIONS?

[X) Yes D NQ  (If mo. explusw on reverse or vipurate puage) '('TO the best of my knOW]edq )

Tl SIMILAR WOIK CALLED QR &Y Dy

See Reverve for [nitructions und Faotnoier

2

OPTIONAL FORM 60 (50-71}

'
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