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DF/ESL/4-29-85

CONTRACT DELIVERAEBLES

|
'
l
)
P
1

ORGAMIZATION Geophysical Institute, Univ., Alaska
|
FRIMCIPAL CONTACTE Dr. Donaxld Turner PHOME %87-474-71%78
Dr. Gene Wescott #B7-474-757 4
COMTRACT NO. DE-FGRZ-24I012471 COMPLETION D&TE (S-31-84
ORIG. ¢ OBLIGATED P&ID RETAINED REM&IMNING NOTES
DOE $117,688 33,513 &3,481 inv. q—ﬂ
STATE a8 , 8
vouchers 8, ¥ outstanding #2,785 3-2%-83
- woucher 18 gutstanding $482% 4-1-85
% DATA UPDATED 4-Z2%-835
CONTRA&CT START TASKS ‘
DRIGIMNAL  5-31-84 A1l work is to be done in the Copper
Fiver Basin area
1. define He and Hog anomglies, to site
gecphrsical studies
2. 5P, gravity, and ground magnetic
studies
Z. further He and Hg samp|ling
4. SF of 2 He anomalies at Klawasi
mud volcanos
S. He and Hg in area of Tlask 4
&. gravity in area of Task 4
7. deep EM in all anomalous areas
g&. final report
?. management
COMMENTS 4-29-85
Field work and most data analrvsise are completed. | Text writing is
in progress.
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see #8

final report, to include:
maps and data on geochemical
and geophrsical
a geothermal interpretation,
detail sufficient to allow
readers to interpret results
draft final report

.quarterly reports

-DF/ESL/74-2%-85

anomalies, with

DATE DUE

X

5e

1-54

o,

d-15-8&
18-15-84
1-13-835
4-15-85
7=15-85
16-15-85
1-15-88
4-15-~-8&

11-14-84

1-15-{

4-15-85
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Mr. Duncan Foley

University of Utah Research Institute
Barth Science Laboratory

391 Chipeta Way, Suite C

Salt Lake City, UT 84108

Dear Mr. Foley:

Enclosed please find 1 copy of the Quarterly Report on Gr
841D12471, covering the period 1 Janaury-31 March, 1985. The
the Copper River work is progressing and will be completed dur

guarter.

EMW/DLT: ceh

Distribution w/encl.:.
R. Eldon Bray
BElizabeth M. Hyster
Ron Toms
Duncan Foley

Geophy5|cal Institute, University of Alaska, C.T. EIvey Building,
Fairbanks, Alaska 99701

PHONE: 907-474-7282 TELEX: 35414 GEOPH INST FBK.

Established by Act of Congress, dedicated to the maintenance of geophysical research concerning

April 12, 1985

Sincerely yours,
M (esas

Fugene M. Wescott

Professor of Geo :

Professor of Geology

—

ant DE-FGOT-
final report on
ing the next

the Arctic regions.




/£

/w\ " US. DEPARTMENT OF ENEHGY e
{. .TICE OF FINANCIAL ASSISTANCE AWAR{ "

{See Instructions on Reverse) -

93-410

the suthority of Public Law

/ub;ect to tegisiation, regulations and policies applicable to (cite legisiative program titie):

.othermal Research, Development and Demonstration Act of 1977

*QJECT TITLE 2. INSTRUMENT TYPE
Geothermal Resource Assesment Research K GRANT

0 coor

ERATIVE AGREEMENT

4. INSTRUMENT NO.

RECIPIENT {Name, address, 2ip cods, area code and telephone no.) DE-FGO7-841D12471

5. 'AMENDMENT NO.

Umvers1ty of Alaska
Geophysical Institute, C.T. Elvey Building

6. BUDGET PERIOD

7. PROJECT[PERIOD
rrom:S/ 3]/84 THRU: 5/31 /35

FR0M5/31/84 THRU: 5/31/86

Fairbanks, AK 99701 10. TYPE OF AWARD
8. RECIPIENT PROJECT DIRECTOR (Name and telephone No.J K new O CONTINGATION ] RENEWAL
Gene Wescott (907)474-7576 o
_ 74-2198 3 REVISION [0 SUPPLEMENT
9. RECIPIENT BUSINESS OFFICER (Name and telephone No.) : . :
: 3 g - 12. ADMINISTERED FOR-DOE BY {Name, address, zip code, telephone No.)
Neta Stilkey (907)474-7644 Elizabeth M. Hyster (208)526-1229
. DOE PROJECT OFFICER (Name, address, 2ip code, telephone No.) u. S. Depar‘tment of Energy :
. Eldon Bray (208)526-0086 Idaho Operations Offi ce
'U S.DOE, Idaho Operations Office 550 Second Street
550 Second Street, Idaho Falls, Idaho 83401 Idaho Falls, ID 83401
13. RECIPIENT TYPE ’ | o
o O STATEGOVT O INDIAN TRIBAL GOVT (] HOSPITAL O S%m% on O moivibuaL
D o B N Ecmon  oncangamon T Dc Dp Dse  oomen et
4. ACCOUNTING AND APPROPRIATIONS DATA ) » 16. EMPLOYER 1.0. NUMBER/SSN
8. Appropriation Symbol b. B&R ﬂumber c. FTI;AFPIOC d. CFA Number : . :
89X0224.91 AM1510000 1D-44-91/250 ra
DGET AND FUNDING INFORMATION 1

{1} DOE Funds Obligated This Action

(2) DOE Funds Authorized for Carry Over -0- [Total of lines a.(1) and a.(3)]
{3) DOE Funds Previousty Obligated in this Budget Period $ _._Ti'__._. {2) Prior Budget Periods

(4) DOE Share of Total Approved Budget $ _1_1_24_%_. ’

(5] Recipient Share of Total Approved Budget -0- {3) Project Period to Date

6} Total Approved Budget

URRENT BUDGET PERIOD INFORMATION b. CUMULATIVE DOE OBLIGATIONS

s_117,000 (¢) This Budget Period

s .
¢_117.000 {Total of lines b. {1 and b. (2)]

s_117.000

$

117,000

-0-

17.

TOTAL ESTIMATED COST OF PROJECT  §

{This is the current estimated cost of the project. It is not & promise to award nor an authorization to expend funds in this amount.)

18.

" a Special ierms and conditions (it grantl or schedule, general provisions, special provisions (if cooperative agreement)

AWARD/AGREEMENT TERMS AND CONDITIONS

This awardlagteemeﬁt consitts of this form plus the following:

JDatel

b. Applicable program regulations {specify N/A

¢. DOE Assistance Regulations, 10 CFR Part-600, as amended, Subperts A and XX B (Grants) or

= C {Cooperative Agreements).

d. Application/proposal dated 11/83 5 as submitted E wnhchangesasm=gouated :

19. REMARKS ’ .
This Grant consists of this NFAA, Part I - Budget Plan, Part II - Conditions, and Part III - -
Statement of Work. The DOE Fmanc1a1 Assistance Rules (10CFR Part 600), OMB Circular A- 110 ,
and OMB Circular A-21 are incorporated by reference and atta"hed hereto '

. £ /

20. EVIDEN@ RECIPIENT ACCEPT 13 21. AWARDED BY : ‘ \

{Signature of Ruthorized Rec:p:enz,b?'hc {Date} o . (Sigriature) {Date}
Jerome L.7Tro§an William C. Drake :
. * (Name} . . {Name)
Vice Chancellor for Administration Contracting Officer
" [{Tive) . . S (Title)

P v o]

T LAY, B RAT, P aprin et £
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Gi-unt No

T'; §

. DE-FG07-841D12471

Part I -LBudget flan

Page 1 o

Grantee: University of Alaska, Geophysical I
BUDGET PLAN |

. Salaries (Incl. Behefits)

.-

~ 2. Travel - Field Travel
Helicopter Charter
Other Domestic
3. Supplies
4. He Analyses
5. Other Services (computer,
secretarial, electronic

drafting, photographic, etc.)
Communications and Shipping

1

nstitute

$ 49,583

9,030
10,544
4,835

3,000
3,500

7,478

SUBTOTAL DIRECT
" 6. Indirect Costs

TOTAL

$ 87,970

+729,030

$117,000
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Grant No. DE-FGO
Part II - Condit
Page 1 of 15

PART II - CONDITIONS

‘This grant is subject to the following prdvisions:

- 1. General L

The grantee is obligated to conduct such project oversight as

appropriate, to manage the funds with prudence, and to comply
provisions outlined herein. .

Reporting Program Technical Perfonnance A

a. ;Co§1es.
- information generated under this grant shall be subm1fted

‘Pub11cat1on of results.

~ Copies of reports and all other related data an

accordance with the attached Federal Ass1stance Report ing

- Checklist (DOE Fonm EIA-459A).

The Grantee may pub11sh the rest

-DOE." . -

- and reports shall be in accordance with the DOE Uniform

for gcquiring data from any subcontractors, or subrecipi

-trade secrets or commercial or financial information dee

its work. However, publications and reports prepared un

grant shall contain the follow1ng acknowledgment statement,

(material) was prepared with the support of the U.S. Pep
Energy (DOE) Grant No. DE-FGO7-83ID12471. However, any
findings, conclusions, or recommendations expressed herej
those of the author(s) and do not- nece§sar1]y reflect th

The Federal assistance -recipient sha]] prepare and submi
prepaid) the plans and reports indicated on the Federal
Reporting Distribution List.  Preparation of the specifi

System for Federal Assistance Guidelines. The level of

7-83101247
ions

may be
with the

d
in
g

1ts of -
ger this|
”Th1s~
artment of
op1n10nsl
in are
e views of

t (postage
Assistance
ed plans!
Reporting
detail the

recipient provides in the plans and reports shall be commensurate

with the scope and complexity of the task and shall be as
delinéated in Block 4 - Reporting Requirements - and Block 5 -

Special Instructions. The prime recipient shall be resp
ensure that data submitted are compatible with the data
which prime recipients submit to DOE. Plans and reports
in compliance with this provision are in addition to any
reporting requirements of the Federal assistance instrum

A]] reports delivered to DOE sha]] be the sole prOperty
DOE. The Grantee shall not claim that any report contai

Grantee to be privileged or confidential, or that the Gr
any proprietary interest in any report.

}
onsible .
ents to
elements
submitted
other
ent..

of the
ns any
med by the

antee has




3.

4‘.

5.

Part 11 - Condi
Page 2 of 15

Travel

PRI
.o

Grant No. DE-FGO7-831012471

tions r,{ o

Domestic travel is an appropriate charge to this grant, and qr1or

authorization for specific trips is not required.
be clearly essential to the grant effort and must, to be cha

Foreign tqavel must

ed

against this grant, have prior explicit approval of ‘the Grants Officer .

regardless of its inclusion in the approved grant budget.

The Grantee

agrees to use U.S. Flag air carriers to the maximum extent pqact1cabﬂe
when international air transportat1on becomes necessary undeq this

grant.

and economy class accommodations is unallowable.

\Allowable Costs ‘ >

A]lowability of costs shall be determined in accordance with

The difference in cost between first-class air accommodat1ons

OMB

Circular A-21 which is attached and hereby incorporated by reference.

. a.

" . costs which DOE has not agreed to pay.

‘as DOE may in writing direct) any sums paid by DOE to t

Payments
The Grantee may request advance payment of cost to be i

-Such requests should not exceed the expected outlayssby
Grantee in the succeeding 30-day period.

Payments to the Grantee shald equal the Federal share o
allowable costs of performance of this grant, provided
and notwithstanding any other provision of this grant,
Government's monetary 1iability under this grant shall
the Government share of the total approved budget or an

. equal to the Federal share of actual allowable costs, w

less. The Grantee shall be obligated to perform under
throughout the agreed-upon period of performance, and t
However, the Gr
have the right to cease to perform when or after the Fe
.of actual allowable costs equals or exceeds the Governm
of the total approved budget and 1f prior wrwtten notice
has been provided to DOE. )

The Government obligations may be increased unilaterall
written notice to the Grantee and may be increased or d
written agreement of the parties.

Upon tennination or expiration of the total period of p
the Grantee shall promptly refund to DOE (or make such

under this grant in excess of the cumulative Government
cost incurred in performance under the grant '

ncurred.
the

f actual,
however,
hat the
not exceed
amount |
h1chever<1s~
thls grant
b bear all
antee shall
deral share
ent share
to that

y by DOE, by
ecreased! by

eﬁommme,l
d1spos1t1on
he Grantee
allowable

t




5.

Payments (Cont‘d)

e. Applicable Credits. The Grantee agrees that any refunds,
credits, or other amounts (including any interest thereon)

Financial Reporting Requ1rements !

,OMB Circular A-110, Attachment C.

. Patent Rights - (Small Business Firms and Nonprofit Organizat
- {March 1982) ' o

e Ty

Grant No. DE- FGO7-83ID]2¢71

Part 11 - Conditi
Page 3 of 15

accruing to or received by the Grantee or any assignee un
grant shall be paid by the Grantee to the Government, to
extent that they are properly allocable to costs for whic
Grantee has been reimbursed by the Government under this
Reasonable expenses incurred by the Grantee for the purpg

ons

rebateé,

der this
the

h the
grant.
se of

securing such refunds, rebates, credits, or other amounts shall be

allowable costs hereunder when approved by the Grant Off;

f. Audit Adjustments. The Grant Officer may*have invoices
' vouchers and statements of cost submitted under this gra
at any time prior to the end of the required retention p
the grant records. Each payment made shall be subject t
reduction for amounts included in the related invoice or
which are found by the Grant Officer, on the basis of au
to constitute allowable cost. If a final audit of costs

been performed prior to closeout of the grant, DOE or its

successor agency, shall have the right to recover an 0P
amount after fully considering the recommendations on di
costs resulting from the final aud1t when conducted.

cer.

r
nt audited
eriod for
0

voucher
dit, not’
has not.
S ;
ropriate.
sallowed!

Three copies of the Grantee's Financial Status Report (prepared on an

accrual basis) shall be submitted to the Grant Officer at the
the project period. (The project period of this grant is inc
the 90 days stated in OMB Circular-A—]]O, Attachment G.)

Retention and Cu%todfalnhequirements for Records

Grantees sha]l retain and penn1t exam1nat1on of records as re
OMB Circular A-110, Attachment C.

Retention and Custodial Requirements'for Records

Grantees shall retain and permit examination of records as re

end of.
lusive of

quired by

quired by

ions)

a. Definitions

(1) "Invention" means any invention or discovery which
be patentable or otherwise protectable under Title
United States Code (USC).

is or may
35 of the

B
oSN




8.

Patent Rzghts - (Small Bus1ness Firms and Nonprofit Organizati

" Grant No. DE-FGO7
Page 4 of 15

-83101247]

% Part II - Conditions

ons)

(March 1982) (Cont'd)
(2)

(3)

(4)

(5)

(6)

(7)

Allocation of Principai Rights

counsel assisting the DOE contracting activity.

‘"Subject Invention means any invention of the grant
conceived or first actually reduced to practice in t
performance of work under this agreement.

"Practical Application" means to manufacture in the

ee
he

case of a

composition or product, to practice in the case of a process,
or method, or to operate in the case of a machine or ‘system,

and, in each case, under such conditions as to estab
the invention is utilized and that its benefits are,
extent permitted by law or Government’regulat1ons, a
to the public on reasonable terms. -

"Made" when used in relation to any invention means
conception or first actual reduction to practice of
invention.

"Small Bus1ness Firm" mgans a small business concern
defined at Section 2 of Public Law 85-536 (15 USCr63
implementing regulations of the Administrator of the
Business Administration. For the purpose of this cl
size standard far small business cdncerns involved i
Government procurement, contaided in 13 CFR 121.3-8,
subcontracting, conta1ned in 13 CFR 121.3-12, will b

“Nonprof1t 0rgan1zat1on" means universities and othe
institutions of higher education or an organization
type described in section 501(c) (3) of the Internal
Code of 1954 (26 USC 501a) and exempt from taxation
section 501(a) of the Internal Revenue Code (26
U.S$<C. 501(a)) or any nonprofit scientific or educat
rgan1zat1on qualified under a state nonprofit organ
statute.

lish that
to the
vailable

the
such

as
2) and
Small
ause, the
n .
and in

e used.

r

of the
Revenue
under

ional
ization

“patent Counsel" means the Department of Energy (DOE

The Grantee may retain the entire right, titie, and inte

) patent

rest

throughout the world to each subject invention subject to the

provisions of this clause and 35 U.S.C. 203.

With respegc

t to any

subject invention in which the Grantee retains title, the Federal

Government shall have a nonexclusive, nontransferable, A
irrevocable, paid-up license to practice or have practiced for or
on behalf cf the Unlted States any subJect invention thrp
. the worlid. :

ughout
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‘Grant No. DE-FGO7-831D12471
part Il - Conditions
- Page 5 of 15

Patent R1 hts - (Small Bus1ness Firms and Nonprofit Organlzatwoné)

(March |932) (Cont'd)

C.

 Invention Disclosure, Election of Title and Filing of Pateht

Applications by the Grantee

(1).

(2)

(3)

The Grantee will disclose each subject invention to the
Patent Counsel (with notification by the Patent Counsel to .
the Contracting Officer) within two months after the inventor
discloses it in writing to Grantee personnel responsible for

the administration of patent matters.

The disclosu

Patent Counsel shall be in the form of a written re
shall identify the agreement under which the invent

made and the inventor(s).

re to the
port and
jion waSv

It shall be suff1c1ent1y complete

in technical detail to convey a clear understand1ng, to the
extent known at the time of the disclosure, of the|nature, |

purpose, operation, and the physical,

chemical,

electrical characteristics of the invention. The
shall also identify any publication, on sale or pu$11c use,of
‘the invention and whetber a manuscript describing the f
invention has been submitted for publication and;, if so,
whether it has been accepted for publication at the time of

disclosure.

biologicaljor

1sc]osure

In addition, after disclosure to Patent Counse]

the Grantee will promptiy notify Patent Counsel of]the :
acceptance of any manuscript descrxbwng the invention for

publication or of any on sale or pub11c use planne

Grantee.

‘The Grantee will elect in writing whether or not t
title to any such invention by notifying Patent Co
w1th1n twelve months of disclosure to the Grantee:
that in any case where publication, on sale or pubjli
ipitiated the one year statutory period wherein vall
protect1on can still be obtained in the United Sta
period for election of title term1nates sixty days

.the end of the statutory period.

The Grantee will file its initial patent applicati
elected invention within two years after election
earlier, prior to the end of -any statutory period
valid patent protection can be obtained in the Uni

d by thev

0 retain
unsel . |

provided
ic use has
id patent

tes, the

prior to

on on an
or, if
wherein
ted States

after a publication, on sale, or public use. The Grantee

will file patent applications in additional countr)i
- either ten months of the corresponding initial pat
application or six months from the date permission

es within

ent

is granted

by the Commissioner of Patents and Trademarks to fiile foreign

patent applications where such filing has been prd

a Secrecy Order.

hibited by




Grant No. DE- FGO? 831012471
Part 1] - Cond1t1ons
Page 6 of 15

Patent Rights - (Small Business Firms and Nonprofit Organizations)
{March 1982) (Cont'd) .
(4} Requests for extens1on of the time for disclosure to| Patent
Counsel, election, and filing may, at the discretion| of the
Patent Counsel be granted.

d. Conditions When the Government May Obtain Title

(1) The Grantee will convey to DOE, upon written request, title
to any subject invention:

(i) If the Grantee fails to disclose or elect the subject
invention within the times specified in c. above, or
elects not to retain t1t1e. . . -

(ii) In those countrles in wh1ch the Grantee fails to file

patent application within the times specified in

c. above: provided, however, that if the Grantee has

filed a patent apglication in a country after the tlmes

specified in c. above, but prior to its receipt of the
written request of Patent Counsel, the Grantee|shall

continue to retain title in Ehat country; or '

1

(iii) In any country in which the Grantee decides not to
continue the prosecution of any app11cat1on fo?, to pay
the maintenance fees on, or defend in a reexam]nat1on or
opposition proceed1ng on, a patent on a subJect

”1nvent1on." o

e.. Minimum R1ghts to Grantee 7

(1) The Grantee will retain a nonexecluswe, royalty-free hcense
throughout the world in each subject invention to w§1ch the,
Government obtains title except if the Grantee fa1ls to - ;
.disclose the subject invention within the times spegvfwed in
c. above. The Grantee's license extends to its domestvc :
subsidiaries and affiliates, if any, within the corporate
structure of which the Grantee is_ a part and includes the ,

‘right to grant sublicenses of the same scope to the|extent i
the Grantee was legally obligated to do so at the time the i !
agreement was awarded. The license is transferablelonly with
the approval of DOE except when transferred to the successor
of that part of the Grantee's business to which the| invention
pertains. S S




-

8.

Patent Rights - (Small Business Firms and Ndnprofit Organizati

(Marcﬁ IQZZ) (Cont'd)

(2)

(3)

f. Grantee Action to Protect Governmeht's Ihterést

. DOE to the extent necessary to achieve expeditious p

S - ey
v | U
Grant No. DE-FGO7

- Part II - Conditi

Page 7 of 15

~831D12471
ons

ons)

The Grantee's domestic license may be revoked or mod

application of the subject invention pursuant to an
application for an exclusive license submitted in ac
with 10 CFR 781. This license will not be revoked i
field of use or the geographical areas in which the

ified by
ractical{

cordance’

n that
Grantee

has achieved practical application and continues to pake the
benefits of the invention reasonably accessible to the i

public. The license in any foreign country may be r
modified at the discretion of DOE to’the extent the
its licensees, or its dumestic subsidiaries or affil
have failed to achieve practical application in that
country. ‘ T : o -

Before revocation or modification of the license, DO
furnish the Grantee a written notice of its intentio
revoke or modify the ligense, and the Grantee will b
thirty days (or such other time as may be authorieed
for good cause shown by the Grantee) after the notic
cause why .the license should not be revoked or modif
Grantee has the.right to-appeal, ih accordance with
CFR 781, any decision concernihg the revocation or
modification of its license. -

‘(l) The Grantee agreés<toaexecute or to have executed an .
promptly deliver to Patent Counsel all instruments necessary

(2) The Grantee agrees to require, by written agreement

to: ‘

(1) Establish or confirm the rights the Government

~*  throughout the world in those subject invention
which the Grantee elects to retain title, and

evoked or
Grantee,
iates }
foreigm

Ewill |
nto |

e allowed
by DOE |

e to show
jed. The
10

d

has
s for

(ii) Convey title to DOE when requested under d. above, and:
to enable the Government to obtain patent protection

throughout the world in that subject invention|

employees, other than clerical and nontechnical emp]

, its

oyees, to

disclose promptly in writing to personnel identified as q
responsible for the administration of patent matters and in'a

format suggested by the Grantee each subject inventj
under this agreement in order that the Grantee can ¢
with the disclosure provisions of c. above, and to

on made,
omply
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Patent Rights - (Small Business Firms and Nonprofit Organizat:

™
R
SNV LN

Grant No. DE-FGO

Part II - Conditi

Page 8 of 15

)

7-831D12471
ons '

ons)

(March 1982) (Cont'd)

(3)

(4)

(5)

(iii) Provide promptly a copy of the patent app]icat

execute all papers necessary to file patent applica
subject inventions.
a minimum, the information requested by subparagrap
above. The Grantee shall instruct such employees t
employee agreements or other suitable educational p
the importance of reporting inventions in sufficien
permit the filing of patent applications prior to U
States or foreign statutory bars.

The Grantee will notify Patent Counsél of any decis
continue prosecution of a patent application, pay m
fees, or defend in a reexamination or opposition pr
on a patent, in any country, not less than thirty d
the expiration of the response period required by t
relevant patent office.

The Grantee agrees to ipclude, within the specifica
any United States patent application and any patant
thereon covering a subject invention, the follow1ng
statement, "This invention was made with Government
under (1dent1fy the agreement) awarded by the Depan
Energy. The Government has certain rights in this

The Grantee agrees- to: . )

(i) Provide a report prior to the close- out of the

11st1ng all subject inventions;

(i) Provide notification of all subcontracts for

_~~ experimental, developmental, demonstration, or

work, the identity of the patent rights clause
and copy of each subcontract upon request;

tions on

The disclosure format should require, as

h c.(1)
hrough the
rograms on
t time to
nited

ion not to
aintenance
oceeding
ays before
he ‘

tion of :
issuing
support

tment of
invention."

agreement

research
therein,

filing date, serial number, patent number and
for any subject invention in any country in wh
Grantee has applied for patents.

g. Subcontracts

(1)

The Grantee will include this clause, suitably modj
identify the parties, in all subcontracts, regardle
tier, for experimental, developmental or research w
performed in the United States by a small business
domestic nonprofit organization. The subcontractor

ion,
issue date
ich the

fied to
ss of

ork to be

firm or
will
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retain all rights provided for the Grantee in this
and the Grantee will not, as part of the considera
awarding the subcontract, obtain rights in the
subcontractor's subject inventions.

(2) The Grantee will include in all other subcontracts,
regardless of tier, for experimental, developmental],

demonstration, or research work the patent rights

clause, |
tion for;

clause

required by 41 CFR 9-9.107-5(a) or 41 CFR 9-9.107-6 as

appropriate, modified to identify the parties.

(3) In the case of-aAsubcontract; at ahy tier DOE, the

subcontractor, and the Grantee agree that the mutual

obligations of the parties created by this clause
a contract between the subcontractor and DOE with
those matters covered by this clause.

Reporting on Utilization of *Subject Inventions. 'w,

- the extent permitted by 35 USC 202(c)(5), it will not d

The Grantee agrees to subm1t on request perlod1c report
frequently than annually on the utilization of a subjec
or on efforts at obtaining such uttlization that are bej
the Grantee or its licensees or assignees. Such report

include information regarding the status of development|,

first commercial sale or use, gross royalties received

ronsf1tu£e
respect tq

S no more

t invention
ing made by
s shall’
date of
by the

Grantee, and such.other data and information as DOE may reasonably

specify. The Grantee also agrees to provide additional
may be reqlested by DOE in connection with any march-in
undert akenby DOE in accordance with paragraph j. of th
To the extent data or information suppltied under this s
considéred by the Grantee, its licensee or assignee to
privileged and confidential and is so marked, DOE agree

such 1nfonnat10n to persons outside the Government.

Preference for Un1ted States Industrx

_ Notw1thstand1ng any other provision of this clause, the
-agrees that neither it nor any assignee will grant to any person

the exclusive right to use or sell any subject inventig
United States unless such person agrees that any produg¢

is clause.
ection is

be

s that, to
isclose

Grantee

n in the
ts

embodying the subject invention or produced through the use of the
subject invention will be manufactured substantially ip the United

States.

However, in individual cases, the requirement

reports as -
proceeding
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- 8. Patent Rights - (Small Business Firmms and Nonprofit Organizatlions)
(March 1982) {Cont'd)

- for such an agreement may be waived by DOE upon a showing by the

~ Grantee or its assignee that reasonable but unsuccessfull efforts

- have been made to grant licenses on similar terms to potential

. licensees that would be likely to manufacture substantially in the

" United States or that under the circumstances domestic manufacture
is not comercially feasible. o

j. = March-in Rights

- The Grantee agrees that with respect to any subJect 1nvent1on in
which it has acqu1red title, DOE has the~ rwght in accorqance wwth

~ the procedures in OMB Circular A-124 to require the Grantee, an,
assignee or exclusive licensee of a subject invention to grant a
nonexclusive, partially exclusive, or exclusive license |in any i
field of use to a responsible applicant or applicants, upon terms
that -are reasonable under the circumstances, and if the Grantee,
assignee, or exclusive licegsee refuses such a request, |DOE has
the right to grant such a license itself if DOE detenvaes that:

(1) Such act1on s necessary because the Grantee or assignee has
not taken, or is not expected to fake within a reasonable |
time, effective steps to achiéve practical application of the
subgect 1nvent1on in such field of use;

(2) Such act1onw1s necessary to alleviate health or safety needs
which are not reasonably sat1sf1ed by the Grantee, a551gnee,
- or ‘their 11censees, R N

(3) Such action is necessary to meet requirements for public use
! specified by federal regulations and such requ1rements are’
S not reasonably satisfied by the Grantee, ass1gnee, or
' Ticensees; or

(4) Such action is necessary because the agreement required by
paragraph i. of this clause has not been obtained or waived
or because a licensee of the exclusive right to use or sell
any subject invention in the Un1ted States is in breach of
such agreement.1 N

k. Special Prov1sapns for Agreements with Nonprofit Organﬁzations‘

COIf the:Gnantee;is a nonprofit organization, it agrees that:
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(1)

(2)

(3)

4y

Rights to a subject invention in the United States m
assigned without the approval of DOE, except where s
assignment is made to an organization which has as o
primary functions the management of inventions and w
not, itself, engaged in or does not hold a substanti
interest in other organizations engaged in the manuf
sale of products or the use of processes that might
the invention or be in competition with embodiments
invention (provmded that such assignee will be subje
same provisions as the Grantee), > .

The Grantee may not grant exclusive licenses under U
States patents or patent applications in subject inv
to persons other than small business firms for a pen
excess of the earlier of:

(1) F1ve years from first commerc1al sale or use of

‘invention; or : : o

(ii) Eight years from the date of the exclusive lice
excepting that time before rejulatory agencies
to obtain premarket clearance, unless on a case
basis, DOE approves a longer exclusive license.

ay not be
uch

ne of its
hich is
al '
kcture or
ut111ze
of the

ct to the

nited
entions
iod in

the
nse
necessary

-by-case
If ;

exclusive field of use licenses are granted, commercial,
sale or use in one field of use will not be deemed

commercial sale or use as to other fields of us
~ first commercial sale or use with respect to a
OFf the -invention will not be deemed to end the
pPeriod to-different subsequent products covered

- invention. :

FHie Grantee w111 share any royalties co]lected on a
.invention with the 1nventor and :

The ba]ance of any roya1t1es or income earned by the
with respect to subject inventions, after payment of
(including payments to inventors) incidental to the
administration subject inventions, will be utilized
support of scientific research or education.

1. - Communications

The DOE central point of contact for communications or ma
:relating to this clause is the Patent Counsel. o

e, and a
product|
exclusive
by the,

subject:
Grantee
expenses

for the

tters
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Rights in Technical Data - Short Form

a.

b.

C.

Definitions.

Allocation of Rights.

(1) The Government shall have:

(2)

(i11)

'_gsrant No. DE- FG07-831012471
“Part 11 - Conditions
~Page 12 of 15

| ‘The definitions of terms set forth in 41 CFR 9-9.20]
~apply to the extent these temms are used herein. ;

(i) Unlimited rights in technlca] data first produced or ¢
spec1f1cally used in the performance of this grant;

' (ii) The right of the Grant Officer or his representatives to

inspect &t all reasonable times up to three (3) years
after final payment under this grant all technical data
first produced or specifically used in the grant (for
which inspection the Grantee or its subcontractor shall
afford proper facilities to DOE),

The r1ght to have gny technlcal data fwrst produced or
. specifically used 1n the performance of thisrgrant

delivered to the Government as the Grant Officer may .
from time to time direct during the progress of the work
or in any event as the Grant Officer shall direct upon
completion or temination'of this Grant. -

The Grantee shall have:

The right to ‘use for its private

purposes, subject to patent, security or other provisions of

this grant, technical data it first.produces in the

‘performance 'of this grant provided the data requirements of
this grant have been met as of the date of the private use of

such data.

The Grantee agrees that to the extent it receives

or_is given access to propr1etary data or other technical,

bidsiness or financial data in the form of recorded

information from DOE or a DOE contractor or subcontractor,
.the Grantee shall treat such data in accordance with any .

restrictive legend contained thereon, unless use is

specifically authorized by prior written approval of the

Grant Offwcer.

Copyr1ghted Mater1a1.

(1)

The Grantee agrees to, and does hereby grant to the

Government, and to its officers, agents, servants
emp]oyees acting within the scope of the1r dut1es

e

ind»
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Rights in Technical Data - Short Form (Cont'd)

Authorization and Consent

(1) A royalty-free, nonexclusive, irrevocable license to .
reproduce, translate, publish, use, and dispose of and to

authorize others so to do, all copyrightable

material

first produced or composed in the perfonnance}of this .
grant by the Grantee, its employees or any individual or

~concern specifically employed or assigned to
prepare such material; and

A license as aforesaid under any and'all cop

(i)

driginate and

ighted or

copyr1ghtab1e works not first produced or composed by the

Grantee in the performance of this grant but which are

incorporated in the material furnished under fhe grant
provided that such license shall be only to the extent the

Grantee now has, or prior to completion or final

settlement of the grant may acquire, the rlght to grant

such license without becoming liable to pay compensat1on

to others solely because of such grant.

(2) The Grantee agrees that it will not knowingly iacl
material copyrighted by others in any written or ¢

ude any
opyrightable

material furnished or delivered under this grant without a:

license as provided for-in subparagraph c.(1)(i1)

hereof, or

without the consent of the copyright owner, unless|it obtalns
specific written approval of the Grant Officer for|the '

inclusion of such- copyrighted material.

The Government'hereby glves 1ts author1zat1on and consent for all use and
manufacture of ‘any invention described in and covered by a patent of the

United States in the performance of this grant or any part hereof or any

amendment hereto or any grant hereunder (1nc1ud1ng any lowerr-tier

subcontract).

Notice and Assistance Regarding Patent and Copyright Infring

ement

a.

The Grantee shall report to the Grant Officer, promptly

reasonable written detail, each notice or claim of pate

and in
nt or

copyright infringement based on the performance of this| grant of

which the Grantee has knowledge.

In the event of any claim or suit against the Governmen
of any alleged patent or copyright infringement arising
performance of this grant or out of the use of any supp
furnished or work or services pertormed hereunder, the
furnish to the Government when requested by the Grant O
evidence and information in possession of the Grantee p

t on account
out of the -
lies

fflcer, all
erta1n1ng to

Grantee sha]] _

C e
¢

ArANG e
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Grant No. DE-FG07-83ID124 71
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Notice and Assistance Regarding Patent and Copyright Infringement (Cont'd)

such suit or claim. Such evidence and information shall be
furnished at the expense of the Government except where the Grantee
has agreed to indemnify the Government.

c¢. This clause shall be fncluded in all lower-tier agreements and
subcontracts. :

Reporting of Royalties

If any royalty payments_are directly involved in the grant or are
reflected in the grant price to the Government, the Grantee|agrees to
report in writing to the Grant Officer or Patent Counsel during the
performance of this grant and prior to its completion or f1na1 settlement
the amount of any royalties or other payments paid by it d1rect1y to
others in connection with the performance of this grant together with the

- names and addresses of licensors to whom such payments are made and

either the patent numbers involved or such other 1nfonnat1oh as will
permit the identification of the patents or other basis on which the
royalties are to be paid. The approval of DOE of any individual payments
or royalties shall not stop the Government at any time from contesting
the enforceability, validity or scope of, or title to, any patent under
which a royalty or payments are made. _ . '

Procurement Standards

Grantee procurements are subject to the requirements of OMB Circular
A-110, Attachment 0. DOE prior approval is required for all sole source
contracts or where only one bid or proposal is received and the aggregate
expenditure is expected to exceed $5,000 L

Revision of Financial Plans

Any revision to financial plans under this grant are subject to the
requirements of OMB Circular A-110, Attachment J and paragriaph 600.114 of
the DOE Financial Assistance Rules (10 CFR Part 600). DOE |approval is
required for transfers of amounts budgeted between direct and indirect
costs. Among direct cost catagories, DOE approval is required when the
cumulative amounts of such transfers exceeds or is expected to exceed 5%
of the total budget as last approved by DOE. The Grantee shall promptly
notify DOE whenever the amount of Federal authorized funds|is expected to
exceed the needs of the recipient by more than 35,000 or five percent of

~the Federal award, whichever is.greater. None of the substantive

programmatic work may be subcontracted or transferred without the prior
approval of DOE.
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- Suspension and Termination - : N

a. DOE reserves the right to suspend this grant in accordan

Program Income

Program income is sUbJect to the policy prescribed byHOMB Circular A- 110,
Attachment D and paragraph 600.113 of the DOE Financial Assistance Rules

(10 CFR Part 600).

Program income other than interest, proceeds from the

sale of real and personal property, and royalties shall be treated as

specified in 600.113(e)(2)(i).

That is they shall be deducted from the

total approved budget to determine the net costs on whwch the| DOE costs

shall be calculated.

Liabilities and Losses

DOE assumes no liability with respect to any damages or loss

arising out

of any activities undertaken with the financial support of this grant.

Property

Property is subject to the requirements of OMB Circular A-110,

Attachment N and paragraph 600.117 of the DOE Financial Assistance Rules

(10 CFR Part 600).

termination of DOE support for the project, the Grantee shall
to any property acquired under this grant.

provisions of OMB Circular A-110, Attachment L, paragrap
paragraph 600.122 of the DOE F1nanc1al Ass1stance Rules
Part 600) ' v : , .

b.  DOE reserves the”right to terminete for cause, in addit
right to terminate for convenience as provided in OMB C:

At the end of the project period or at the

certify as

ce with the
h 3 ard
(10 CFR

on to the
rcular

A-110, Attachment L, paragraph 4 and paragraph 600.122 of the DOE

~F1nanc1a] Assistance Rules (10 CFR Part 600).

R,
e

i .




The Grantee will‘accomplish the purpose of these Geothermal
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STATEMENT OF WORK

Investigations by performing the following tasks:

Energy

TASKII - Collect additional soil samples in the vicinity of the two heli-
um anomaly areas accessible from the road and anajyze these

TASK 2

TASK 3
TASK 4
TASK 5

CTASK 6

TASK 7 <
-+ defined by the above tasks.

TASK &

- areas (in Task 1 above) as suggested by interpret

|‘.

samples for helium and mercury.

Interpret and then utilize this

additional data to better define the anomalous areas and to de-
. termine the most useful areas for geophys1ca1 surveys.

Explore the_two areas (in Task 1 above) with a ¢l

osed self-poten-

tial survey for analyses of geothermal type anomalies, interpret

the results, and then conduct a detailed gravity
netometer survey.

Again collect additional soil Samp]es in the vici

available data from Yasks 1 and 2. P
Comblete the self- potent1a1'shrvey of the two hel
the vicinity of the Klawasi mud~volcanoes and int
results. . ‘

and ground mag-
ation of the

erpret the

Collect additional soil samples in these areas and analyze them

for helium and mercury values for the purpose of
the extent of the anomalous zones. _

Coﬂduct supp1ementary grav1ty survey work in the
of Tasks 4 and 5.

better defining

anomalols areas

“Conduct deep electrical method soundings in the anomalous areas

Analyze and interpret all the available data for
and prepare and publish a final report regarding
and geopysical signatures of the anomalous areas
relationship to geothermal resources. The final
include maps and data regarding all methods of ip
sufficient detail that readers- can also evaluate
interpretations of the work performed.

the study areas

the geochemical
and their
report will
vestigation in
the results and

nity df the two -

ium anomalies in




TASK 9 - Provide overall project management and complete

tasks in a timely manner.

" RD&D

Report
Project Status Report
Final Report (Dféft)

-«

Final Report

Page 2 of 4

Grant No. DE-FGO7-841D12471
Part 111 - Statement of Work

and report on

Management reports shall be provided as
defined by the attached DOE Form CR-537 Reporting Requirements
Checklist. The required reports are also summarized as follows:

Financial Status Report,

OMB Form 269

Form DOE 538 Notice of Enery

Quarterly Management Summary

A

>

date

DUE

30 day§ after_awardvof grant

end

15 days after calendar gquarter -
end o :

15 days aften calendar quarter

Due 45 dﬁys prior to complietion

Due on chﬁ?etion date _

Due anhua]]y
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. S Par. [II - |Statement of Work
: Page 3 of &4
. us. DEPARTMENT OF ENERGY
_ FEDERAL ASSISTANCE REPORTING CHECKLIST
FORM ELA4SIA . FORM APPROVED
piniiy OMB NO. 1900.0127
1. Identification Number: : ‘2. Program/Project Title:
DE-FGO7--841D12471 Geothermal
3. Recipient:
University of Alaska
4. Reporting Requirements: . Frequency No. of Copies -|| Addressees
PROGRAM/PROJECT MANAGEMENT REPORTING
: D Federal Assistance Milestone Plan
D Federa!l Assistance Budget |nfo_rrnation Form
E Federal Assistance Management Summary Report Q
@ Federal Assistance Program/Project Status Report Q
m Financial Status Report, OMB Form 269 Y 5
' TECHN!CAL INFORMATION REPORTING
E‘] Notice of Energy RD&D 0
D Technical Progress Report y
D Topical Report
m Final Tochnical Report . F o
FREQUENCY CObES AND DUE DATES: .
A - As Necessary; within 5 calendar days after events. '
F-Fnal; Upon completion date
Q - Quarterly; within l after end of calendar quaner or pomon thereof.
0 - One time after project starts; within 30 days after awaerd. .
X - Required with proposals or with the agpplication or with svgmﬁcsm planning changes.
Y - Yearly; . at - memdolprogmnywtﬁnancua!SmusReoonsmdays)
S- Semlannuaﬂy mmwmmemdoiuwwmvw
5. Special Instructions:
6. Prepared byf {Signature and Date) 7. Reviewed by: (Signature and Date)




.}’ "1daho Operations Office

Part IIT - Staéement of Work -
- | ~ Page 4|of 4 |
- US. DEPARTMENT OF ENERGY o
IDAHO OPERATIONS OFFICE E '
REPORT DISTRIBUTION LIST | - Bk

| ' oe-reo7-841012471

‘Adtressees . ; o Number of Report Copies

“3>f U. S. Department of Energy ' : { £ I I I G O I ) f{’

 |; 550 Second Street . . - fpy pl oyl by lAgc
‘] ldaho Falls, 10 83801 BEBEEEEENERERE
" Atth: R. Eldon Bray, Program Mgr. 1 12}]2 1 118 ' - |
o Energy & Technology .Divisiont VY | [ } 4.1 | - t1 11 .

* Attn: Elizabeth M. Hyster - R RIRIARE 11 11
. Contracts Management Div. | | 11 ol e

- Attn: E. 6. Jones, Director - | ] |1 ' ‘ 1
Financial Management Div. |

~t1.U.°S. Department of Energy = 1 F tyP bl el

i | Forrestal Bldg., CE-324 - 11 F 1141

1’ 1009 Independence Ave, S.M. -

“'Weshington, DC-720585 -
.Attn: Ron Joms -

University of Utah Research Institute IR 13

| Eerth Science Laboratory o I 4 "
1. 3%1 Chipeta Way, Suite C o , LI B . .
Salt Lzke City, UT 84108 S I 0 O I I I 1| .
'Attn: Duncan Foley : B i K 1 '

i ‘~U,’S. De#arfhént Qf’Eﬁérgy]7‘ o IENER 1 |
"1" Technical Informztion Center _ 7 INNE
4 P, 0. Box 62 - B N N R ;s
~, Dak Ridoe, Th 37830 . . = | 11 THI T T
.+ | ‘Special instructions E - : — .




TITLE:

SUBMITTED TO:

SUBMITTED BY:

AMOUNT REQUESTED:

PROPOSED
PROPOSED

TECHNICAL EVALUATION
OF GRANT PROPOSAL

Continuation of Geothermal Energy
Investigations in Alaska
Department of Energy
Headquarters, Washington, DC
C. T. Elvey Building
Fairbanks, Alaska 99701
$117,000
DURATION: 24 Months - to April 15, 1986

DESCRIPTION:

the geophysical and geochemical signatures of four areas
samples contain abnormal helium and mercury values, and in which Timited
geophysical work has produced positive results.

Geophysical Institute, University of

Alaska

The proposer offers to conduct research regarding

in which soil

GENERAL REMARKS:

1. MWork Statement: The grantee's proposed work statement and
schedule are compatible with DOE technical requirements.

2. Task Changes: The research efforts of the proposed work tasks
should be stressed with proven geophysical and geochemical work
conducted primarily for the purpose of evaluating the results
of the research efforts.

3. The cost information which is provided is adequate for evaluation.

SPECIFIC REMARKS:

1. Manhours: The proposed quantity of manhours and the mix of
personnel utilized are reasonable.and appropriate for the
proposed activities.

2. Materials: The $3,000 cost for miscellaneous field supplies is
very reasonable.

3. Subcontracts: The proposed activities do not ipclude any sub-
contracting activities.

4. Travel and Per Diem: The proposed number of trfips and destina-

tions are appropriate and necessary to task ful
diem and total travel costs are appropriate for

fillment. Per
the area.




s
tng
4.

Other Direct Costs: These costs, which include several diverse

items such as helicopter charter, room and board

for a field

crew, leasing of field equipment, laboratory work, drafting,

etc. are all appropriate and reasonable.

Proposer's Capab1]1ty to Meet the Objectives: The proposer

possesses unique personnel expertise developed through previous
DOE contracts and other agency involvements. The proposer is
fully capable of meeting the objectives of the proposal.

Key Personnel Qualifications: The key personnel

who will assume

responsibility for this activity have extensive |experience and
training in the required disciplines and are fully qua11f1ed

for this work. Eugene M. Wescott, the Principal

Investigator,

is a Professor of Geophysics at the Geophysical |Institute, has
experience in Geophysics dating back to 1954, and has previously
conducted work of exactly this type. Donald L. |Turner, ithe
Co-Principal Investigator, is a Professor of Geology at the

Geophysical Institute, has experience in Geo]og)
to 1963 and has also previously been involved iy

dating back
work of} this

exact nature. Special Research Contract DE-ASO} -781D01720 and
Cooperative Agreement DE-FCO7-79ET27034 were conducted very
satisfactorily with these same two Principal Investigators,
and they are capable of conducting all the necessary tasks for

this proposal in a fully satisfactory fashion.

Anticipated Objectives and Probability of Success: The .

anticipated objectives of this activity are to 1nvest1gate
and conduct field research utilizing a variety of geophysical
and geochemical technologies, to interpret the results of

the field investigations, and to report on thesé

activities.

The proposer has the capability to perform the work and |should

succeed in properly fulfilling these objectives.

March 26 _)954

1
A i W rasy

Date R. Eldon Bray
General- Engineer
Advanced Technolp
U. S. Department
Idaho Operationg

7

gy Division
of Energy
Office
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JUSTIFICATION FOR NON-COMPETITIVE AWARDS

I recommend that negotiations be conducted only with those organizations
listed below for the services described herein in accordance with DOE-PR
9-3.805-501.

P
Organization

State of Washington, Department of Natural Resources
State of Washington, Energy Office

State of Oregon, Dept. of Geology & Mineral Industries
State of Oregon, Department of Energy

State of Alaska, Department of Commerce & Economic Development, 0ffic§ of Energy
Unjversity of Alaska, Geophysical Institute ’
State of Alaska, Department of Natural Resources

New Mexico State University, Energy Institute

State of New Mexico Energy & Minerals Department

Idaho Department of Water Resources

State of Utah, Utah Geological & Mineral Survey

State of Utah, Division of Water Rights

State of Montana, Dept. of Natural Resources & Conservation
State of Montana, College of Mineral Science & Technology ,




POARLLLES
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Department of Energy

7.0, Box 2557

Grang Juncuon, CO 81502 November 29, 1983
TO: Susan M. Prestwich, E&T, HQ 125, Idaho Operations Office
. ) ,/'/‘
T 'l
FROM: Clayton R.-Nichols, Manager, Grand Junction Area Office
SUBJECT:" REVIEW OF '"'CONTINUATION OF GEOTHERMAL ENERGY INVESTI

ALASKA"

| have reviewed the proposal from the Geophysical Instjtute, Unilversity of

GATIONS IN

_Alaska, for continuation of Alaska geothermal work and would recommend its

funding as proposed..

. The [gsearchersJane@compeiepjﬂgﬂg_gﬁqducijyf. The State and the Federal;pro-
grams would receive a significant benefit from their efforts. The fieldjcosts

proposed. are very reasonable for the areas. The use of the heli
is absolutely essential.

copter trme

| personally am not very optimistic about the prospects in the Copper RiJer
and Mt. Spurr areas. In the Copper River region the most obvious targets are

on National Park land, and at Mr. Spurr the physical location (i

ts topogqaphy

and volcanic hazards) would make the development of any potential resource
very difficult. In spite of these inherent drawbacks, | support|the need for
the work. The proposers do tend to be overly optimistic about geophysncal
anomaljes which they find, and an attempt should be made to coordinate theur
work with the DGGS crew which is more experienced in the areas of geologﬂc

and geochemical |nterpretaglon

. These concerns notwithstanding, | fully support this work.

P
I
¢
T
<
Y
L
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Department of Energy
Washington, D.C. 20585

Df. Donald L. Turner
Professor of Geology

Dr. Eugene M. Wescott

Professor of Geophysics

Geophysical Institute

University of Alaska
C.T. Elvey Building

Fairbanks, Alaska 99701

Gentlemen:

We have received ybur proposal for continuation of your Alaska
We have sent a copy to DOE-Idaho Op
Office with a favorable endorsement. Ms. Susan Prestwich of t]
will be responsible for finalizing the scope of work and fundi:
You may contact her at 208/526-1147.

resource assessment work.

I enjoyed the opportunity to discuss the Alaska situation with
Portland and look forward to continued cooperation.

cc:

Susan Prestwic

GZLD%L7QLﬁ;ﬁJLC¢ 1/

NOV 18 1883

Sincerely,

SOY2NRT I fruw WG

Ronald S.H. Toms, Chief
Technology Development Bran
Geothermal and Hydropower
Technologies Division
Conservation and Renewable 1

geothermal
erations
hat offiQe
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November 2, 1983

Mr. Ronald S. H. Toms

Code CE-324

U.S. Dept. of Energy

1000 Independence Avenue S.W.
Washington, D.C. 20585

Dear Ron:

It was good to see you again last week at the Portland GR
Following our discussion, we had a very productive meeting wit

l\;u;iVED
RONALD S. H. TOMS
1i0V 077 1983
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h Ray Wallace

and Marshall Reed to discuss our current project results and possible

funding options for the continuation of our work in Alaska.

As you know, we have been working in Alaska for the past
as part of the D.0.E. state-coupled geothermal program. This
with the compilation of a geothermal energy resources map for

followed by a number of site-specific reports and publications.

these reports and publications is enclosed.
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When federal funding for the D.0.E. program was terminated, we were

successful in obtaining State of Alaska funding for work in t

River Basin (80 K contract from the Alaska Division of Geolog

Geophysical Surveys) and for a continuation of our earlier D.
work in the lower Susitna Basin (150 K grant from the Alaska
Science and Technology).
a state sponsored exploratory drilling program. This drillin

an extensive hot.water reservoir at the exact depths predicte
electrical resistivity surveys. '

The Pilgrim Springs work helped to generate widespread i
interest in Alaska's geothermal resources. This favorable po
helped the efforts of the Alaska Power Authority to obtain st
$5,000,000 for the successful geothermal exploration and dril
flank of Makushin Volcano on Unalaska Island.

We believe that these developments amply demonstrate tha
initial investment in Alaskan geothermal work has had the des
stimulating substantial state-funded exploration; in fact, co
than might have been originally expected, given Alaska's smal
and abundant petroleum resources.

Geophysica! Institute, University of Alaske, C.T. Elvey Building,
Fairbanks, Alaska 88701

PHONE: 807474-72B2 TELEX: 35414 GEOPH INST FBK
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Mr. Ronald S. H. Toms
November 2, 1983
Page 2

Unfortunately, the recent state decision to abolish the A
for Science and Technology (A.C.S.T.) as a funding agency will
ggggngzmal program here at the Geophysical Institute will be t

laska Council.
mean that our
erminated..on...

January 31, 1984, unless new federal funding can be found to k

eep the |

program a11 .- State funding for the D.G.G.S. geothermal prog
ﬁTEﬁT}*EﬁEE&fain, but we would hope to be able to continue our
cooperative work with this agency. One unfortunate consequenc
geothermal funding would be the probable loss of major geophys
(e.g. complete electrical resistivity surveying system, cost:

other funded projects at the University.
status of two geothermal prospects discussed in our proposed 1
plan. They lie near the unresolved boundary of the Wrangell N
on land claimed but not patented by the State or Ahtna Native

If we cannot finish the exploration and define the geothermal

may be incorporated into the National Park and lost to develop

Fo110w1ng our initial discussion of these problems with y
week, we are submitting the enclosed tentative 3-year wo
with a specific proposal for geothermal work in Alaska next ye
realize that there can be no assurance of funding beyond the f
the proposed plan, but we are including our tentative work pla
subsequent years for the purpose of continuity of planning. L
continuity in the past has proved particularly frustrating fro
of view of funding graduate students. We have had continued
interest in doing geothermal graduate theses, but have been un
these promising students due to funding uncertainties.

We would be pleased to have your comments regarding the e
Yours sincerely,

:lban¢~h3 £ drawan |ear

Donald L. Turner
Professor of Geology

Eugene M, wesﬁot
Professor of Geophysics

DLT:ceh
Encls. (3):
1. Geophysical Institute reports and publications on Ala

geothermal energy resources

2. Tentative 3-year work plan
3. Detailed proposal for first year of work plan
cc w/encls:

Raymond H. Wallace, Jr.

Marshall Reed
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UNIVERSITY OF UTAH RESEARCH INSTITUTE

EARTH SCIENCE LABORATORY
391 CHIPETA WAY, SUITE C
SALT LAKE CITY, UTAH 84108—1295
TELEPHONE 801-524-3422

January 5, 1987

Ms. Peggy Brookshier

U. S. DOE, Idaho Operations Office
785 DOE Place

Idaho Falls, 'ID 83402

Dear Peggy:

Enclosed is a memo to you which is a critical review of the
University of Alaska - Geophysical Institute (U AK-GI) final re-
port. If the report had been submitted as a draft final report
as specified in Task 8 I would have strongly recommended changes
which addressed these comments, or at least required some satis-
factory response from the U AK-GI team.

When I talked with Gene Wescott in December he indicated
that the report was in final form and that no money was available
for report revisions. I assume that a request for revisions and
a new final report would not be received with much enthusiasm.

I am most concerned about work items in the statement of work
that have not been addressed, and about the somewhat incomplete
presentation of data. Please review the enclosed memo and then
call me to discuss the possibility of requesting changes in the
U AK-GI final report.

Sincerely,

n//
RN S

Howard P. Ross
Section Head/Geophysics

encl.

/L




UNIVERSITY OF UTAH RESEARCH INSTITUTE

EARTH SCIENCE LABORATORY
391 CHIPETA WAY, SUITE C
SALT LAKE CITY, UTAH 84108—1295
TELEPHONE 801-524-3422

MEMORANDUM

TO: Peggy Brookshier
FROM: Howard Ross

SUBJECT: Review of Final Report "Geothermal Energy Resource
Investigations at Mt. Spurr, Alaska"

DATE: December 29, 1986

The subject report has been submitted as a final report by
the Geophysical Institute, University of Alaska in fulfillment of
U. S. Department of Energy Grant No. DE-FG07-841D2471. The
report has been submitted in final form, more than one month
early, rather than as a draft final report 45 days prior to
termination date of the grant, as specified for deliverables in
the grant.

I have reviewed the subject report and noted several items
which should have been corrected or responded to prior to sub-
mitting the report in final form. If the report is to be
reproduced for widespread distribution (by N. T. I. S.) some of
these items should still be changed or addressed in appendices.
My comments follow.

Specific Comments Sequential to Text Order
Pg. vii. There is only one Plate 6-1.

Pg. 3-3. The radar soundings on the Mt. Spurr ice field
represent significant new data obtained at substantial
cost to D O E and effort by the Geophysical Institute.
The data should be identified by station and tabulated
to record station elevation, reflection time, calculat-
ed depth, calculated elevation of the reflection, and
quality of the data or precision of the determination.
The presentation in map and section form only is not
adequate.

Pg. 3-3. After study of Fig. 3-2, 3-3, and 3-4,|it appears that
several radar reflections occur at depths of 100 to
more than 200 m. It is concluded that these reflect-
ions arise from a major ash layer depoEited in 1953.
Is this depth to a 30 year old ash layer consistent

|
[
|
|




Pg.

Pg.

Pg.

Pg.

Pg.

Pg.

Pg.

Pg.

Pg.

3-6.

3-7.

3-8.

ions arise from a major ash layer deposited in 1953.
Is this depth to a 30 year old ash layer consistent
with the glacial geology? The layer is approximately
midway to the interpreted base of the glacier. Dis-
cussion or support from glacial geology seems approp-
riate.

The "few Schlumberger array resistivity measurements"
may represent the most meaningful data for the inter-
pretation of ice resistivity, and subsequently the
interpretation of ice thickness from the VLF data. The
data should be tabulated showing resistivity for each
station and each AB/2 distance.

The EM-16-R data were obtained after considerable
effort and cost, and should be presented in more detail
than shown in Fig. 3-2, 3-3, 3-4, and 3-5. The data
should be tabulated for each station, listing apparent
resistivity, phase angle, precision, interpreted ice
thickness, and probable error.

The presence and depth of the narrow north-south trend-
ing ridge (at less than 60 m) is important to contour-
ing of Fig. 3-2 and the section Fig. 3-3., It is sup-
ported only by the one sentence statement about struct-
ural mechanics and a personal communication reference.
The discussion should be expanded and/or a pertinent
reference provided.

Figure 3-2 shows many solid contours and relatively
little data. Contours should be broken and/or quest-
ioned in uncontrolled areas.

No location is provided for the U S G S radar measure-
ment.

Last paragraph. A reference could be provided to
Sill’s cross-coupling studies published in GEOPHYSICS
in addition to the personal communication.

The S P survey is not fully described. What were the
station spacings or dipole lengths? Where was the ref-
erence base station?

It seems unlikely that the topographic effect was 3700
mv/100 m for the 150-250 ft. hills, and only -151 mv
/100 m for the large slopes. 1Is it -3700 (i.e. the
same sign as for the -151 mV/100 m) or is the sign
reversed? 1Is there any other logical explanation for
this very large effect on the small hills? There is
too little discussion of these major survey features.

S P traverse misties of the order of 100 mV would nor-
mally be considered very large. To whak are the large




Pg.

Pg.

Pg.

Pg.

Pg.

Pg.

Pg.

Pg.

Pg.

Pg.

misties attributed?

4-6. Figure 4-1. This figure presents all of the S P data.
It is difficult to read contour values, both elevation
and S P. S P contours should be broken in areas of
large gaps between stations or traverses. The main base
station should be indicated. The stippled pattern is
not identified- is it glacial ice? The S P data should
be tabulated in an appendix.

4-7. Last paragraph. A third important reason for lower
resistivity is wall rock alteration to clay and zeolite
minerals.

4-9. Skin depths of at least 40,000 ft. are possible with
natural magnetotelluric soundings (frequencies less than
1l Hz are considered subaudio).

4-9,4-10. It should probably be stated that the CSAMT as
completed and described here is scalar CSAMT rather than
vector or tensor.

4-13,4-14. The presentation of CSAMT data is incomplete. A
tabulation of the data, identifying each receiver (Rc)
and transmitter (Tx) site, the Tx-Rc distance, usable
frequencies recorded, Ex, Hy, and pa, phi for each
frequency, and some indication of noise or reliability
should be recorded in an appendix. Were any receiver
stations occupied for both transmitter sites to evaluate
transmitter overprint? If so, what were the results?

4-15. Third line from bottom. Significant figures- the in-
terpreted resistivity should be stated as 2 ohm-m, not
2.48 ohm-m.

4-16. No data are shown for CSAMT sta. 18. Logarithmic or
variable contour intervals are often used for resistiv-
ity or CSAMT data to improve psuedosection contour pre-
sentations.

4-17 to 4-19. Figures 4-4, 4-5, 4-6. Some contour values
are hard to read; contouring could have been improved
with a variable contour interval.

4-20. Fig. 4-7. The format for this figure differs from Figs.
4-4, 4-5, 4-6; no vertical bar is shown on the elevation
scale. CSAMT (ohm-m) is missing from the illustration.
The elevation scale is not labeled.

4-21. Last paragraph. The meaning is not clear in "the
shallowest data ..... but very deep...?? Should be
reworded.




Pg. 4-22. Paragraph 4. English- sentence begins with a
conjunction.

Pg. 4-23. Figure 4-8. The intent of the fence diagram is good,
but the contouring is too dense and many values are
hard to read.

Pg. 4-24, 4-25. Errors in REFERENCES. see attached pages.
Pg. 5-2. Line 3. Coso Hot Springs.

Pg. 5-6. Paragraphs 1,2. The significance of the mercury data
and its relationship to geothermal activity could be
further tested by making a cumulative distribution plot
to identify the number of different distributions pres-
ent. Hg in glass may not all have been volatilized and
lost during the eruptive stage. Any references to sup-
port conclusions?

Pg. 6-4. Last paragraph. The reference to Figure 4-7 should be
to stations 19 and 20, not sections 9 and 10.

Plate 5-2. Shouldn’t the solid symbols indicate < 1lst std. dev.
rather than > 1lst. std. dev.?

Correspondence with Statement of Work

The final report has been compared to the Statement of Work
Modification No. A002, Contract No. DE-AC07-85ID12471 to deter-
mine if all intended work was completed or has been satisfact-
orily described. My evaluation follows.

Task 1. Completed.

Task 2.-Compile all existing data: the location of the USGS radar
measurement is not indicated.

-Develop a model for the geothermal system: This subtask
is an important part of the study. The data are integrated
but the model itself is presented only as three sentences on
page 6-3. A more complete discussion, under a separate
heading, and supported by a cross-section illustration would
be more appropriate.

Task 3.-Conduct He, Hg, S P, resistivity and CSAMT studies. No
resistivity data are presented for the south and southeast
flanks of the volcano, and there is no discussion of a re-
sistivity survey in this area. All other surveys were com-
pleted.

Task 4.-Conduct gravity and radar studies on the ¢entral ice
field. Radar studies and EM-16-R VLF were completed. There
are no gravity data, and there is no explanation for why
gravity data were not obtained.




Task 5.-Conduct K-Ar and 14 C dating. The K-Ar dating was
completed but there are no 14C data and no discussion why
this subtask was not completed.

Task 6.-Integrate data from Tasks 2,3,4, and 5 with DGGS studies
to interpret and develop a comprehensive model of geothermal
resource. See comments for Task 2.

Task 7.-Prepare a final report which will present all the data
from Tasks 2-6 above, including a model of geothermal re-
sources, . .: The data are presented only in a limited
fashion, generally as a final form interpretation. No raw
data, i.e. S P readings, Ex(f), Hy(f), radar times, etc. are
presented. Some data appear to be missing (CSAMT sta. 18).
The model is incompletely developed (see comments for Task
2).

Task 8. Provide project management and complete reports on time.
Task completed with the exception that this final report was
submitted without a draft final report submitted for comment
45 days prior to contract termination date (item 6 of task
8).

Summary

Personnel of the Geophysical Institute, University of Alaska
have completed a broad range of studies in the Mt. Spurr volcano
area. Data from these studies were instrumental in defining an
area of significant geothermal potential and some of these lands
have been leased by the state to a private developer.

The field studies were completed in a remote area of diffic-
ult terrain, access, and weather conditions. Because of this
much of the data have a high unit cost and some data (i.e. radar
and VLF soundings over the ice) are fairly unique. The total
D 0 E funding for this work, $237,000 is not insignificant. Thus
the basic data should be presented in some detail, perhaps in
appendices. The comprehensive model identified in Tasks 2,6, and
7 should be described in more detail, illustrated, and rates
a distinct heading in the final report.

Any task items identified in the Grant - Statement of Work
which were not completed and discussed must be identified and a
satisfactory explanation presented for omitting these work items.
It would be in the best interest of both the Geophysical
Institute and the Department of Energy that any obvious report-
ing errors and shortcomings be corrected prior to distribution
by NT I S. j

5A§[,;-; LA
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December 5, 1986

Dr. Howard Ross

University of Utah Research Institute
Earth Sciences Laboratory

391 Chipeta Way, Suite C

Salt Lake City, UT 84108

Dear Howard:

Enclosed please find one (1) copy of our Final Technical Report on DE-
FGO7-841D12471, "Geothermal Energy Resource Investigations at Mt. Spurr,
Alaska.” The results we obtained are quite positive for an energy resource in
this area. We hope to be able to continue work on evaluation of Alaska's
geothermal resources in the future.

Sincerely yours,

B 7

Eugene Wescott
Professor of Geophysics

EMW:cs

Enclosure: as stated

Geophysical Institute, University of Alaska
Fairbanks, Alaska 99775-0800

PHONE. 907-474-7282 TELEX: 35414 GEOPH INST FBK

Established by Act of Congress, dedicated to the maintenance of geophysical research concerning the Arctic regions.




October 10, 1986

Dr. Howard Ross

University of Utah Research Institute
Earth Science Laboratory

391 Chipeta Way, Suite C

Salt Lake City, UT 84108

Dear Mr. Ross:

We are enclosing 1 copy of the Quarterly Report on Grant DE-FGO7-84ID12471,
Geothermal Reconnaissance of Mt. Spurr, Alaska. )

Sincerely,

Vikaglied 4

Donald L. Turner
Professor of Geology

Eugene M. Wescott
Professor of Geophysics

vli
Enclosure

Geophysical Institute, University of Alaska
Fairbanks, Alaska 99775-0800

PHONE. 907-474-7282 TELEX: 35414 GEOPH INST FBK

Established by Act of Congress, dedicated to the maintenance of geophysical research concerning the Arctic regions.




October 10, 1986

Dr. Marshall Reed

U.S. Department of Energy
Forrestal Building, CE-32%4
1000 Independence Avenue, SW
Washington, DC 20585 -

Dear Marshall:

We are enclosing 1 copy of the Quarterly Report on Grant DE-FGOT~ 8MID12471
Geothermal Reconnaissance of Mt Spurr, Alaska.

Best regards,

Vit 5t £

ponald L. Turner
Professor of Geology

Eugene M. Wescott
Professor of Geophysics

vlii
Enclosure

Distribution w/encl.:
Elizabeth M. Hyster
« Howard Ross "
Peggy Brookshire
Neta Stilkey
David Stone

Geophysical Institute, University of Alaska
Fairbanks, Alaska 99775-0800

PHONE. 807-474-7282 TELEX: 35414 GEOPH INST FBK

Established by Act of Congress, dedicated to the maintenance of geophysical rasearch concerning the Arctic regions.




Quarterly Progress Report to U.S. Department of Energy

July 1 through September 30, 1986

for Grant DE-FGO7-84ID124T1

Geothermal Reconnaissance of Mt. Spurr, Alaska

by

Donald L. Turner and Eugene M. Wescott
Geophysical Institute
University of Alaska-Fairbanks

Fairbanks, AK 99775-0800




Geophysical Data Analysis

During the past quarter, six additional models of resistivity structure
versus depth have been calculated from our controlled-source audiomagneto-
telluric data set for the Mt. Spurr area. This work was co@pleted by our

graduate student, Patricia'Moore, in conSultation with Wescdtt.
' - |

|
Geological and Geochemical Studies |

A paper on the geology and geochemistry of the Mt. Spurr volcanic system
has been prepared for presentation at the annual meeting of the American
Geophysical Union in San Francisco this December. The abstract for this paper

by Nye and Turner is enclosed.

Transfer of Dr. Christopher Nye to the Geophysical Institute

Recent severe budget cuts at the Alaska Division of Geological and
Geophysical Surveys (now called the Division of Mining and Geology) have
resulted in several geologist positions being tefminated. Df. Christopher
Nye, principal investigator for the ADGGS part of the Mt. Spurr DOE project,
was among those terminated. 1In recognition of Dr. Nye's sciéntific research
expertise and accomplishments, and in the interest of providing scientific
continuity of cooperative effort in our state-coupled geothermal program, the
Geophysical Institute has offered Dr. Nye 2 research associate pesition.

Dr. Nye has accepted the position and will be moving to an office at the
Geophysical Institute in mid-October. He will complete his part of the
Mt. Spurr project at the Geophysical Institute.

Enclosure: AGU Abstract




Geal { Geochemi { the Sourr Volcanic §
South-central Alaska

C.J. Nye (Alaska Division of Geological and Geophysical Surveys,
794 University Avenue, BSMT, Fairbanks, Alaska, 99709)

D.L. Turner (Geophysical Institute, University of Alaska,
Fairbanks, Alaska, 99775)

The Spurr volcanic system (SVS) is the easternmost active
volcanic center in the Aleutian Arc. It sits on continental crust
about 40 km thick, and is about 375 km southwest of the edge of
the subducted Pacific plate and 400 km from the trench. The
oldest petrologic and stratigraphic unit at the SVS is an eroded
volcanic center composed of andesite, basaltic-andesite and rare
basalt whose composition changes irregularly throughout individual
stratigraphic sections. The base of the pile is somewhat older than
0.24 Ma and the uppermost part of the pile is somewhat younger
than 0.05 Ma. This center underwent sector collapse, probably
during the early Holocene, to produce a debris flow and overlying
ashflows. The debris flow travelled a minimum of 27 km SE from
the center of the old volcano. Immediately after sector collapse a
large dome (the present Mt. Spurr) formed in the center of the
caldera and a large cinder cone (the presently active vent, Crater
Peak), with an extensive pyroclastic apron, formed in the caldera
breach. The cinder cone was formed in two stages separated by a
period of glacial erosion. Each stage had only a few intervals of
magma resupply. Mt. Spurr and Crater Peak are both Holocene,
and may have been in part coeruptive, in spite of the fact that
Spurr (and the associated ashflows which overlie the debris flow)
are the most silicic whole rock samples from the SVS (61-63%
SiO2) and Crater Peak samples are 54-57% SiO2, among the most
mafic. The eruption of such diverse lavas so close in time implies
complex Holocene plumbing geometry.

SVS lavas are pl + cpx + opx + mt andesites. At SiO2 contents
less than about 57% olivine is also common. Hornblende xenocrysts
are present but uncommon, and hb phenocrysts are extremely rare.
Empirical bulk partition coefficients for K, Zr, Y, and Nb
(compared to an arbitrary bulk D=0.05 for Rb) are about 0.5, 0.7,
0.75, and 0.85, respectively. Such high values are inconsistent with
fractionation of the observed phenocryst assemblage, and require
substantial amounts of either cryptic hornblende fractionation or
crustal assimilation in the production of SVS lavas.
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Geothermal Resource Assessment Research
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X GRANT

[ coOPERATIVE AGREEMENT
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DE-FG07-841D12471
Modification No. AQ0Q2

Part 1 - Budget Plan is hereby revised to read as follows:

BUDGET PLAN

5/1/84 to 7/8/85 to
5/31/86 7/8/86
Salaries (Incl. Benefits) $ 24,371 $ 56,276
Travel - Field Travel 9,030 9,575
Helicopter Charter 10,554 28,770
Other Domestic 2,225 2,830
Supplies 3,991 2,820
Equipment - Generator & Coil 8,950 -0-
He Analyses 2,700
Other Services (computer, 5,299 7,400
secretarial, electronic
drafting, photographic, etc.)
Communications and Shipping
SUBTOTAL DIRECT $ 64,420 $110,371
Indirect Costs 18,284 43,925
TOTAL $ 82,704 $154,296
Carryover 34,296 <34,296>
TOTAL $117,000 $120,000




Contract No. DE-AC07-851D12471
Modification. No. A0CO2

STATEMENT OF WORK

SCOPE OF WORK

The Grantee will perform Geothermal Energy Investigations in the Mt. Spurr
area to identify any high temperature geothermal prospects. To accomplish
this work, the Grantee will perform the following tasks:

Task 1.

Task 2.

Task 3.

Task 4.

¥ Task b.

Task 6.

Task 7.

Task 8.

Coordinate closely with and provide field work logistical
support for DOE-funded researchers from the Alaska Division of

Geological and Geophysical Surveys (DGGS).

Compile all exsiting geological, geochemical, geophysical, and
hydrologic data in the study area. Integrate and interpret these
data and appropriate data from other Alaska volcanos to develop
a model for the nature and occurrence of a high-temperature

geothermal resource on Mt. Spurr.

On the south and southeast flanks of the volcano, conduct helium
and mercury geochemical surveys. Also, conduct self-potential,

~resistivity, and controlled-source audio magnetotelluric studies

in this area. Conduct appropriate analytic and modeling
techniques to transform field data to a useful format.

On the central ice field, conduct appropriate gravity and radar
studies to identify the sub-ice topography and other appropriate
geological characteristics of a caldera. Conduct appropriate
analytic and modeling techniques to transform field data to a

useful format.

Conduct, k-Ar and 14C dating of young pyroclastics deposits, if
suitahle dating samples can be found. Coordinate collection of
these samples with petrologic studies being conducted by Alaska

DGGS.

Integrate the data from Tasks 2, 3, 4, and 5 above with results
of Alaska DGGS studies, in order to interpret these and develop
a comphrehensive model of the nature and occurrence of
high-temperature geothermal resources on the volcano.

Prepare a final report which will present all the data from
Tasks 2-6 above, including a model of geothermal resources and
suggestions for further studies, based on techniques that are
found to be successful or unsucessful.

Provide overall project management and complete and report on
tasks in a timely manner. Management reports shall be provided
as defined by the attached DOE Form EIA 459A - Reporting
Requirements Checklist. The required reports are summarized as

follows:




(8)

REPORT DUE

Form DOE 538 Notice of Energy RD&D grant 30 days after
award of

Quarterly Management Summary Report 15 days after
calendar quarter

end

Project Status Report 15 days after
' calendar quarter

end

Phase I Final Report (Draft) Due 45 days
v prior to

original
completion date

Phase I Final Report Due on original
completion date

Final Report (Draft) Due 45 days
prior to updated

completion date

Final Report Due on updated
completion date

Finanical Status Report OMB Form 269 Due annually and
upon completion

The deliverables resulting from the tasks outlined above which will be
delivered to DOE are summarized as follows:

1.

The original Final Report (herein referred to as Phase I Final
Report) and the Final Report for this addition to the grant--one
camera-ready copy plus sixteen additional copies--will be
distributed as specified in the attached DOE Form EIA 459A.

Reports previously described under Task & above will be prepared and
issued in the amounts and at the frequency shown.




U.S DEPARTMENT OF ENERGY
IDAHO OPERATIONS OFFICE

REPORT DISTRIBUTION LIST

Aodressees Number of Report Coplies

U. S. Department of Energy
Idaho Operations Office
550 Second Street

Idaho Falls, 1D 83401

Attn: Peggy Brookshier, Prog. Mgr. 21 2 1 g
Energy & Technology Division

Attn: Elizabeth M. Hyster IR Bl
Contracts Management Div.

Attn: E. G. Jones, Director ]

Financial Management Div.

U. S. Department of Energy 111 2
Forrestal Bldg., CE-324
1000 Independence Ave, S.H.
kWashington, DC 20585

fttn: Marshall Reed

7

University of Utah Research Institutg 111 ]
Larth Science Laboratory
391 Chipeta Way, Suite A
Salt Lake City, UT 84108
Attn: Duncan Foley

U. S. Department of Energy ]
Technical Information Center
P. 0. Box 62

. Oak Ridge, TH 37830

Special Instructions




U.S. DEPARTMENT OF ENERGY

FEDERAL ASSISTANCE REPORTING CHECKLIST

FORM ElA 45%A
110'80°

FORM APPROVED
OMB NO. 19000127

1. lIdentification Number:
DE-FG07-841D12471

2. Program/Project Title:

3. Recipient:
University of Alaska, Geophysical

Institute

4. Reporting Requirements:

PROGRAM/PROJECT MANAGEMENT REPORTING
Federal Assistance Milestone Pian

Federa! Assistance Budget Information Form
Federal Assistance Management Summary Report

Federa! Assistance Program/Project Status Report

HEEOO

Financial Status Report, OMB Form 269
TECHNICAL INFORMATION REF’ORTING
Notice of Energy RD&D

Technica! Progress Report

Topical Report

||

Final Technical Report ( 2)

Frequency No. of Copies Addressees

Y,F

FREQUENCY CODES AND DUE DATES:

- As Necessary; within 5 calenqar days after events.
-Final;> Upon completion date -

N<LXOoOO0N>

- Quarterly; withinl © days after end of calendar quarter or portion thereof.

- One time ahter project starts; within 30 days after award.

- Required with proposals or with the application or with significant planning changes.
- Yearly; 30 days after the end of program year. {Financial Status Reports 90 days).

- Semiannually; within 30 days after end of program fiscal half year.

5. Special Instructions:

The budget period includes the 90 days for report preparation in
accordance with OMB Circular A-110.

6. Prepared by: (Signature and Date)

7. Reviewed by: {Signature and Date}
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DOE F 4600.1 U.S. DEPARTMENT OF ENERGY
S PR St
T NOTICE OF FINANCIAL ASSISTANCE AWARD
' {See Instructions on Reverse)

Under the suthority of Public Law 93-410 : i and
subject to legislation, regulations and policies applicable to fcite legisiative program title): -
Geothermal Research, Development and Demonstration Act of 1977
ROJECT TITLE 2. INSTRUMENT TYPE

- " ] GRANT [J coOPERATIVE AGREEMENT
Geothermal Resource Assessment Research < NSTRUMENT O, o AE )

3. RECIPIENT (Name, address, zip code, ares code and telephone’no.) DE-FG07-841D12471 001
University of Alaska 6. BUDGET PERIOD 7. PROJECT PERIOD
Geophysical Institute, C.T. Elvey Building rrom: 9/31/88vupy. 5/31/86 |rrom: 5/31/88 yupu: 5/31/86
Fairbanks, AK 99701 10. TYPE OF AWARD

8. RECIPIENT PROJECT DIRECTOR (Name and telephpne No.) O New 00 CONTINUATION O RENEWAL
Gene Wescott (907)474-7576
Donald Turner (907)474-7198 X REVISION [ SUPPLEMENT

9. RECIPIENT BUSINESS OFFICER (Name and telephone No.)

: - 12. ADMINISTERED FOR DOE BY (Name, address, zi tephone No.)
Neta Stilkey (907)474-7644 Elizabeth M. Hyster e '“’('é"o‘é’)’%é’s’fl'é"z'g"

11. DOE PROJECT OFFICER (Name, address, zip code, telephane No.) U. S. Department of Energy
P. A. Brookshier (2’6807526-1403 Idaho Operations Office
U.S.DOE, Idaho Operations Office 550 Second Street
550 Second Street, Idaho Falls, ID 83401 Idaho Falis, ID 83401
13. RECIPIENT TYPE
[0 sTATE Gov'T ] INDIAN TRIBAL GOV'T O HosPITAL O For PROFAIT 0O NoivibuAL
ORGANIZATION
(J LocAL Gov'T DX INSTITUTION OF {7 OTHER NONPROFIT (J OTHER (Specify)
HIGHER EDUCATION ORGANIZATION Bc Op DOsp

14. ACCOUNTING AND APPROPRIATIONS DATA 15. EMPLOYER I.D. NUMBER/SSN

8. Appropriation Symbol b. 8 & R Number c. FTIAFPIOC d. CFA Number
89X0224 .91 AM1510000 1D-44-91/250
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17. TOTAL ESTIMATED COST OF PROJECT §
(This is the current estimated cost of the project. It is not a promise to award nor an authorization to expend funds in this amount.)

18. AWARD/AGREEMENT TERMS AND CONDITIONS

This award/agreement consists of this form plus the following:

a. Special terms and conditions (if grant) or schedule, general provisions, special provisions (if cooperative agreeme‘ t)

N/A {Date)

XX B (Grants) o O € (Cooperative Agreements).

b. Applicable program regulations (specify)
¢. DOE Assistance Regulations, 10 CFR Part-600, as amended, Subparts A and
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d. Application/proposal dated

19. REMARKS |
This Modification revises the DOE Project Officer and the Budget Plan.
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Corv PV Ler vt Elizabeth M. Hyster *
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DE-FGO7-841D12471
Modification No. MOO1
Page 2 of 2

Part 1 - Budget Plan is hereby revised to read as follows:

(< J3 . I SRR
*® e s

BUDGET PLAN

. Salaries (Incl. Benefits)

Travel - Field Travel
Helicopter Charter
Other Domestic

. Supplies

Equipment - Generator & Coil

He Analyses

Other Services (computer,
secretarial, electronic
drafting, photographic, etc.)

" Communications and Shipping

SUBTOTAL DIRECT
Indirect Costs
TOTAL

$ 42,891

9,030
10,544
4,835

3,000
8,900
3,500
7,478

$ 90,178
26,822
" $117,000

L 4
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Contract No. DE-AC07-851D12471
Modification. No. AOQ2
f e e ]

Frz w1 s O

STATEMENT OF WORK

SCOPE OF WORK

The Grantee will perform Geothermal Energy Investigations in the Mt. Spurr
area to identify any high temperature geothermal prospects. To accomplish
this work, the Grantee will perform the following tasks:

Task 1,

v

Task 2.

Coordinate closely with and provide field work logistical
support for DOE-funded researchers from the Alaska Division of

Geological and Geophysical Surveys (DGGS).

Compile all exsiting geological, geochemical, geophysical, and
hydrologic data in the study area. Integrate and interpret these

j data and appropriate data from other Alaska volcanos to develop

A.

Task 3.

*“:ikgéé/mode1 for the nature and occurrence of a high-temperature
R Hie#"" geothermal resource on Mt. Spurr.

/
On the south and southeast flanks of the volcano, conduct helium
and mer&ury geochemical surveys. Also, conduct self-potential; "

7yresistivity, and controlled-source audio magnetotelluric-studies

Task 4.

“Task 5.
Task 6.
{/j%?

Task 7.

Task 8.

in this area. Conduct appropriate analytic and modeling
techniques to transform field data to a useful format.

pot™ Al w e v
On the central ice field, conduct appropriate gravity and radar
studies to identify the sub-ice topography and other appropriate
geological characteristics of a caldera. Conduct appropriate
analytic and modeling techniques to transform field data to a
useful format. ,

e N S

Conduct, k~Ar and 14C dating of young pyroclastics deposits, if
suitable dating samples can be found. Coordinate collection of
these samples with petrologic studies being conducted by Alaska

DGGS.

Integraté/;he data from Tasks 2, 3, 4, and ‘5 above with results
of Alaska DGGS studies, in order to interpret these and develop
a_comphrehensive mqdel of the nature and occurrence of
high-temperature geothermal resources on the volcano.

e 4
Prepare a final report which will present all the data from
Tasks 2-6 above, including a model of geothermal resources and
suggestions for further studies, based on techniques that are

found to be successful or unsucessful.

Provide overall project management and complete and report on
tasks in a timely manner. Management reports shall be provided
as defined by the attached DOE Form EIA 459A - Reporting
Requirements Checklist. The required reports are summarized as

fO] ] ows . j7f‘£' j}f— /'/,.r,a / ¥ ;o T / 1(_;;7L i "'éfyf-’f'j{f;;ﬁ({x_ .f.
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‘/ v/ Piie ey
use helium, mercury, self-potential and electrical (resisgivity and

controlled-source audio mgénetotelluric) surveying methods. Our second goal
is to verify or disprove the large caldera hypothesis by means ofyé;iQ;tyfand
radar suf;eys of ice depth across the central ice field. 1In addition, we will
do K—A?fand 14C%&;tzhémdf the pyroclastic deposits which are likely products
of a caldera-forming eruption, in order to establish age constraints for the
suspected high-level magma chamber. K-Ar dating costs will be funded by our
ongoing GI-DGGS cooperative geochronology program at no cost to this proposal
budget.

Qur field work will be conducted jointly with the geologic mapping,
petrologic and geochemical studies by DGGS geologist Chris Nye. The results
of these joint studies will be presented in coordinatéﬁi finalta;l. and
D.G.G.S. reports assessing the geothermal energy po{ential of the area. This
proposal budget covers logistic support for the combined intefggency (GI-DGGS)
field party. Funds for DGGS salaries, analytical support and travel are being
requested in a séparate, coordinated DGGS proposal,

EQUIPMENT

Funds are requested to replace two components of our controlled-source
audio magnetotelluric system. This system has proved to be extremely
effective for detecting deep zones of low resisitivity during our 1984 field
work in the Copper River basin, and has excellent potential for the proposed
Mt. Spurr study.

This year our military surplus 30KVA 400 cycle generator failed just
prior to the field season, requiring the very costly ($4000) leasing of a
replacment unit from Geotronics Corp. in Texas. The damage to our old

military surplus unit is presently being evaluated by our electronics shop

personnel. It is likely that the unit may be beyond cost-effective repair.
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date valley bottom pyroclastics possibly associated with a caldera forming
eruption have yielded "zero” K-Ar ages (J. Riehle, personal comm.), suggesting
that the suspected caldera magma chamber is likely to be young enough to have
retained significant amounts of heat up to the present time.

In 1983 the state of Alaska held a geothermal lease sale on the south
flank of Mt. Spurr. Although industry expressed some interest in the area, no
competent bids were made, due primarily to the lack of any geophysical or
geochemical exploration work in the area. This lease offering was unfortunate
for geothermal energy development in Alaska, as it gave "proof” to detractors
of geothermal energy that there was no interest in geothermal development and
that all state exploration and development activities should cease.
Nevertheless, the state has funded exploratory drilling programs on Unalaska
Island and -at Pilgrim Springs, as well as our recent exploration work in the
Copper River basin, due in large part to the very encouraging results of the
DOE state-coupled programs in these areas.

We believe that an exploration program in the Mt. Spurr area is important
for the future of geothermal energy in Alaska. Because of the geological
setting discussed above we believe there is an excellent chance of a high
temperature resource at Mt. Spurr. The consumers of Mt. Spurr power would be
the Chugiak Electric Association to feed into the Anchorage-Fairbanks grid
through the new intertie which will soon connect these cities. The western
side of Cook Inlet is also being developed, and the future power needs cf this
area will also increase significantly.

PROPOSED WORK
The research effort on Mt. Spurr will encompass two gpals. The first

will be to explore the south and southeast flanks geophysically and

geochemically for evidence of high te?ﬂarature geothermal reservoirs. We will ———1o



Department of Energy

Idaho Operations Office
785 DOE Place
Idaho Falls, Idaho 83402

January 27, 1987

Dr. Donald L. Turner
University of Alaska
Geophysical Institute
Fairbanks, AK 99775-0800

SUBJECT: Final Report Grant No. DE-FGO7-841D12471
Dear Dr. Turner:

I have received your letter of January 21, 1987. Since you will not be
able to revise the final report, please be sure to maintain the raw data
and details not reported so that if anyone desired to see them they could
contact you.

Also, please note our address change.

Very\yruly yours,

& j QC\{\'\V
Peggy A.M. Brookshier

Project Manager
Advanced Technology Division

cc: Ron Kings DOE-ID
Marshall Reed, DOE-HQ
 Aoward Ross, UURI




Department of Energy

Idaho Operations Office
785 DOE Place
ldaho Falls, Idaho 83402

January 23, 1887

Dr. Gene Wescott
University of Alaska
Geophysical Institute
C.T. Elvey Building
Fairbanks, AK 99701

SUBJECT: Final Report - Grant No. DE-FG07-841D1247

Dear Dr. Wescott:

We have reviewed your final report. The memo with the comments by Howard
Ross is attached. We would 1ike you to address the comments and resubmit

the final report. In order to help keep your costs down, please send me
one copy plus the camera ready copy of the revised final report.

If you have any questions, please call either myself or Howard Ross.

Very truly yours, A

PNy v \
\-‘\.\ ) iL \C\V\ "-\_ /‘\ \\\ \:\ 3 r\‘x\\_;\r NN

Peggy A.M. Brookshier
Project Manager
Advanced Technology Division

Enclosures

cc: R. King, DOE-ID, w/enc.
A7 Ross, UURI, wo/enc.

7 \\,%é_




January 21, 1387

Ms. Peggy Brookshire
Energy Technology Division
U.5. Dspartment of Energy
Idaho Operations Office
550 2nd Street

Idaho Falls, ID 83401

Dear Ms. Brookshire:

We would like to apologize for our oversight in sutmitting the Mt. Spurr
project report in final form rather than in the draft form stipulated in our
contract. Ne unintentionally overlooked the requirement that a preliminary
draft was required %5 days in advance. ¥We regret that cur oversight may have
caused adzsinistrative problems for you and Dr. Ross.

In a recent phone conversation, Dr. Ross expressed some concern regarding ow
performance ¢f two ocontract work statement tasks -~ " °C datlpg and t?i gravity
survey of the Mt. Spurr susmit icefield. We wish to point out that " 'C dating
was, in faot, done at no cost to DCE on the only datable sample relevant to
our project. This work is discussed in Chapter 1, page 8 of our report. An
extensive search by Dr. Jim Beget, our Quaternary geclogist on the project,
produced no other sujtable samples for radicocarbon work. 14: extensive K-Ar

- dating in our report was almoat entirely pald for by the Gegphysical
Institute.

With regard to the gravity survey, we did begin this work by eatablishing a
gravity base station at cur field alrstrip and tying it to #he standard
gravity station at Palmer, Alaska. However, two logistical problems prevented
the gravity work from being continued: 1) The ceiling was almost always below
the 10,000~-ft level of the jeefield where the work was to be done. 2) Our
pllot decided that the helicopter engine could not be shut at the
10,000-ft elevation beosuse it might not restart, causing the party to be
stranded on the mountain. Alternatively, operating with the engine running
continuously would have seriously depleted our fuel supply. Given these
considerations, we made the decision in the field to cancel the gravity
survey. GQGravity work at lover elevations was never planned, as it would have
produced little useful information for this project. You will note from our
report (Chapter 3) that the objective of the summit gravity survey (defining
the configuwation of the ice-rilled summit depression a3 a mpeans of testing
the caldera hypothesis) has been fulfilled by our VLF resistivity and radar
survay of the area. This latter work was much less time-intensive than the
planned gravity survey, S0 we were able to get {t done during times when the
summit was clear, using only about 3 days of helicopter tiJe

|
[
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Ms. Peggy Brookehire
January 21, 1987
Page 2

Overall, we balieve that the final repori we have submitted represents a
significant advanecs in our knowledge of the geothermal energy rescurca
potential of the Mt. Spurr areaz. We operated under difficult logistio
conditions in & remote area of Alasks and were able to oolledt, analyze and
iaterpret a very large amount of new data. Marshall Reed told us, after
reviewing one of our earlier qQuarterly reports, that he was very pleased with
the amount of work we were able to accomplish, given the limitad fleld time
available and the difffeoult field conditions. At this point we have each put
in over 1 1/2 months on this 9re;eet over and above the time budgeted in our
contract., We are both very satiafied with the report. We hope that you will
rind it to be satisfaotory. We are now heavily committed to other projects
and would rind {t very difficult to undertake revisions. Once again, our
apologies for any problems that our oversight may have oaused.
Sincerely, {

Donald L. Turner
Professor of Geology

" Eugene M. Wescott |
Profeasor of Geophysiecs |

rli

co: Marshall Reed
Howard Ross
Reta Stilkey
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RESEARCH PROPOSAL
TO

U.S. DEPARTMENT OF ENERGY

|
GEOTHERMAL ENERGY RESOURCE INVESTIGATION OF MT. SPURR, ALASKA

Geophysical Institute
University of Alaska
Fairbanks, Alaska, 99701
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INSTITUTION. Geophysical Institute
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Fairbanks, Alaska 99701

PRINCIPAL INVESTIGATOR. Donald L. Turner
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DURATION OF PROJECT. 1 year

STARTING DATE: March 1, 1985

AMOUNT REQUESTED FROM DOE: $130,526
ABSTRACT

In 1983 the State of Alaska held a geothermal lease sale on the south
flank of Mt. Spurr, an active volcano on the west side of Cook Inlet,
approximately 80 miles west of Anchorage. Although industyy expressed some
interest, they pointed out that practically no geological or geophysical work
had been done to provide the necessary data for a leasing decision on their
part. Recent work by the USGS suggests that Mt. Spurr may indeed be a high
temperature geothermal resource. There are pyroclastics in nearby valley
bottoms, and a radar sounding in the ceantral ice field of 380 m suggests the
presence of a large caldera, which is also suggested by recent U-2 vertical
stereo photo pairs.

We propose to carry out helium and mercury soil surveys, and electrical
geophysical surveys to look for high temperature geothermal prospects. We
also propose to carry out detailed gravity and radar sounding surveys to
measure ice depth in the central ice field in order to be able to confirm or
reject the caldera hypothesis. We will also do K-Ar and 140 dating of
pyroclastics in order to place age constraints on the suspected caldera-
forming eruption and on the possible cooling history of the suspected high
level silicic magma chamber. OQur proposed work will be done in collaboration
with Alaska DGGS geologic mapping, volcanic petrology, and preexisting gas and
water chemistry, in order to most effectively characterize the geothermal
potential of the Mt. Spurr area. DGGS is requesting funds for this work in a
separate, coordinated proposal. This proposal budget includes all logistical
support for the combined GI-DGGS field party.
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GEOTHERMAL ENERGY ASSESSMENT OF MT. SPURR, LLASKA
INTRODUCTION R
Mt. Spurr is a large andesitic strato volcano locate& about 80 miles west
of Anchorage and about 40 miles from the Beluga electrical transmission line
on the west side of Cook Inlet. Its high flanks are covered with ice and snow

fields. The volcano is composed of andesitic flows and pykoclastic breccias

which overlie a basement of granite and quartz diorite.

On July 9, 1953, a parasitic crater on the south flank erupted a large
cloud of ash and steam to a height of 60-70,000 ft. Anchotage was covered
with about 1/4 inch of ash, and ash fell as far away as Valdez.

Capps (1935) suggested that Mt. Sﬁurr might be a central cone built
inside an older very large caldera, breached in places by glaciated valleys.
However, Juhle and Coulter (1955) disagreed, pointing out that the dips of
flows and pyroclastics on the flanks of individual peaks of the eastern
"crater rim"‘are quaquaversal, and that the peaks of the "western rim" are
entirely granitic rocks.

Recent work by the USGS tends to support the caldera hgpothesis. A radar
echo sounding in the central ice field yielded an ice depth of 380 meters (R.
March, personal comm.). Our examination of recent U-2 vertical stereo
photography also supports the caldera hypothesis. |

It is critical to the geothermal energy assessment of this area that the
caldera question be resolved. The presence of a caldera would prove that the
volcano has evolved a high level magma storage chamber. It;is likely that
large amounts of viscous and partially crystallized magma would be left in the

\
magma chamber following a caldera-forming eruption, resulting in a high-level

heat source that could produce one or more high temperature igeothermal steam

systems suitable for electrical power generation. Initial JSGS attempts to
|
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date valley bottom pyroclastics possibly associated with a caldera forming
eruption have yielded "zero” K-Ar ages (J. Riehle, personal comm.); suggesting
that the suspected caldera magma chamber is likely to be young enough to have
retained significant amounts of heat up to the present time.

In 1983 the state of Alaska held a geothermal lease %ale on the south
flank of Mt. Spurr. Although industry expressed some interest in the area, no
competent bids were made, due primarily to the lack of any geophysical or
geochemical exploration work in the area. This lease offering was unfortunate
for geothermal energy development in Alaska, as it gave "proof” to detractors
of geothermal energy that there was no interest in geothermal development and
that all state exploration and development activities should cease.
Nevertheless, the state has funded exploratory drilling programs on Unalaska
Island and -at Pilgrim Springs, as well as our recent exploration work in the
Copper River basin, due in large part to the very encouraging results of the
DOE state-coupled programs in these areas.

We believe that an exploration program in the Mt. Spurr area is important
for the future of geothermal energy in Alaska. Because of the geological
setting discussed above we believe there is an excellent chance of a high

temperature resource at Mt. Spurr. The consumers of Mt. Spurr power would be

the Chugiak Electric Association to feed into the Anchorage~Fairbanks grid
through the new intertie which will soon connect these citiés. The western
side of Cook Inlet is also being developed, and the future Fower needs c¢f this
area will also increase significantly.
PROPOSED WORK
The research effort on Mt. Spurr will encompass two goals. The first
will be to explore the south and southeast flanks geophysically and

geochemically for evidence of high te?ﬂarature geothermal reservoirs. We will ~———
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use helium, mercury, self-potential and electrical (resistivity and
controlled-source audio magnetotelluric) surveying methods. Our second goal
is to verify or disprove the large caldera hypothesis by means of gravity and
radar surveys of ice depth across the central ice field. 1In addition, we will
do K-Ar and l4%c dating of the pyroclastic deposits which are likely products
of a caldera-forming eruption, in order to establish age constraints for the
suspected high-level magma chamber. K-Ar dating costs will be funded by our
ongoing GI-DGGS cooperative geochronology program at no cost to this proposal
budget.

Our field work will be conducted jointly with the geologic mapping,
petrologic and geochemical studies by DGGS geologist Chris Nye. The results
of these joint studies will be presented in coordinated, final G.I. and
D.G.G.S. reports assessing the geothermal energy potential of the area. This
proposal budget covers logistic support for the combined interagency (GI-DGGS)
field party. Funds for DGGS salaries, analytical support and travel are being
requested in a séparate, coordinated DGGS proposal.

EQUIPMENT

Funds are requested to replace two components of our controlled-source
audio magnetotelluric system. This system has proved to be extremely
effective for detecting deep zones of low resisitivity during our 1984 field
work in the Copper River basin, and has excellent potential, for the proposed
Mt. Spurr study.

This year our military surplus 30KVA 400 cycle generatér failed just
prior to the field season, requiring the very costly ($4000) leasing of a
replacment unit from Geotronics Corp. in Texas. The damage to our old
military surplus unit is presently being evaluated by our electronics shop

personnel. It is likely that the unit may be beyond cost-effective repair.
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We are therefore requesting funds to purchase a modern 30KVA unit from
Geotronics Corp. Should the unit prove to be econmocially repairable, we may
be able to reduce this budget item to the cost of repairs. A unit of this
size is required to provide sufficient power for our Zongé Engineering 20
ampere -AMT transmitter.

We are also requesting funds to replace our present AMT magnetometer
coil, which has been found to have insufficient gain to allow acquisition of
data with good signal-to-noise characteristics over the wide frequency range
required for our operation. Our present coil is another surplus.unit which
was donated to us from an inactive G.I. project.

Funds have also been requested to purchase a Data Precision digital

voltmeter, which is required for self-potential and resistivity surveying.

REFERENCES

Capps, S.R., 1935, The southern Alaska Range, U.S. Geological Survey Bull.
862, 101 p., 8 plates.
Juhle, R.W. and N.W. Coulter, 1955, Mt. Spurr (Alaska) eruption, July 9, 1953,

Am. Geophys. Union Trans., 36(2):199-202
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v- Salaries
Principal Investigator, D. Turner

Prof. of Geology, 2% mo. @$6155

Co-Principal Investigator, E. Wescott,

Prof. of Geophysics, 2% mo. @$6928

3 Graduate Students, 2 mo. each @%1676

70% of $10,056*

Camp Cook, 1 mo. 0$2500

Subtotal
5% salary increment FY85

Subtotal
5% salary increment FY86

Subtotal

Reserve for annual leave 11%**
Holiday and sick leave 9.5%**

Total Salaries

Staff Benefits**

Hospitalization, Social Security,
Retirement, 19% of $43,454

Travel
2 round trips Fairbanks-Kona for annual

Geothermal Resources Council Meeting,
including 10 days subsistence @$80/day

Registration for Kona meeting

Materials and Supplies

MiscelTaneous field supplies

Equipment .
30 KVA, 400 cycle generator for controlled-

source audiometatelluric surveys

AMT magnetometer coil
Paulin surveying altimeter

Other Direct Costs

HeTicopter charter, 21 days @ 3 hr./day

minimum, @%$440/hr. with fuel
included (Hughes 500C)

Fixed wing aircraft charter for transporting

21

personnel & equipment to & from field
site, 6 round trips Palmer, Alaska to

base of Mt. Spurr @$700

days food, propane, heating fuel and
miscellaneous camp supplies for 9-person
field crew (includes helicopter pilot

& 3 A.D.D.G.S. geologists) ©$25/day/person

Use of G.I. vehicles, 1300 miles @$.50/mi.
Communications & shipping
Subcontract: U.S. Geological Survey, helium

soil gas analyses; 100 samples @$15

Subcontract: Chemical Projects, Ltd., helium

& organic soil gas analyses,
50 samples @$45***

2,430
400

12,000
5,500
1,065

27,720

4,200

4,725
650
2,000

1,500

2,250

GI 85-27

53,970

8,256

2,830

3,000

18,565
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Other Direct Costs (continued)

Computer time 500
Electronic shop service center, 20 hr. @%$40 800
Machine shop service center, 8 hr. @%44 352
Programming service center, 8 hr. ©$31.75 254
Secretarial service center, 40 hr. @$28 1,120
Photo/Graphics service center, 50 hr. @$34.50 1,725
47,796
Total Direct Costs 134,417
Indirect Costs
39.8% of total modified direct costs ($115,852) 46,109
Total Budget 180,526
Less funds to be carried over (50,000)

from ongoing DOE contract
DE-FGO07-841D12471
Total Amount Requested 130,526
*  The Geophysical Institute will cost share an additional 30% of the Graduate
Students' salaries, i.e. $4650.

** Not computed on Graduate Student or Camp Cook salaries.

*** Note: Part of these funds will be used for 14C dating if appropriate
organic layers can be found associated with the pyroclastic units to be dated.

Additional Note: The Geophysical Institute will provide K-Ar dating at no
cost to this budget. This should amount to approximately $3,000 (6 dates @$500).
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plasma cloud, J. Geophys. Res., 86 (Al3), 11, 379, 1981.

Turner, D. L., S. Swanson and E. M. Wescott, Continental rifting - a proposed
tectonic model for the Central Seward Peninsula, Alaska, submitted
J. Voc. and Geothermal Res., 1981. '

Deehr, C. S., E. M. Wescott, H. Stenbaek-Nielsen, G. J. Romick, T. J.
Hallinan and Hermann Foppl, Critical velocity interaction between
fast barium and strontium atoms and the terrestrial ionospheric plasma,
Geophys. Res. Lett., 9,(3), 195-198, 1982.

Sydora, R. D., J. S. Wagner, L. C. Lee, E. M. Wescott, and T. Tajima,
Electrostatic Kelvin-Helmholtz instability in a radially injected
plasma cloud, Phys. of Fluids, 26 (10), 1983.

Stenbaek -Nielsen, H. C., T. J. Hallinan, E. M. Wescott, and H. Fappl,
Acceleration of barium ions near 8000 km above an aurora, in Press,
J. Geophys. Res., 1984.

REPORTS

Hessler, V. P. and E. M. Wescott, Rapid fluctuations in earth currents at
College, Geophysical Institute, University of Alaska, UAG R-87, 1959.

Wescott, E. M. and V. P. Hessler, The effect of topography and geology on
telluric current, Geophysical Institute, University of Alaska, UAG R-107,
1960.

Wescott, E. M. and K. B. Mather, Magnetic, telluric current with VLF obser-
vation during the "Fish Bowl" tests of 1962, Geophysical Institute.
University of Alaska, UAG R-140, 1964.

Wescott, E. M. and K. B. Mather, An investigation of solar induced
phenomena at magnetically conjugate points, Final Report, AF 19 (628-
2779) University of Alaska, UAG R-146, 1964.

Wescott, £E. M., Scale changing and spectral analysis of analog chart
records, Scientific Report GP-4647, 1966.

Davis, T. N., G. J. Romick and E. M. Wescott, Deve]opmen} of sheets in large
barium ion clouds, 1970 SECEDE Summer Study Proceedings, RADC TR-70-216,
Vol. IV, 139-155, Stanford Res. Inst., Menlo Park, California, 1970.
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REPORTS (Cont'd)

Davis, T. N., G. J. Romick and E. M. Wescott, Characteristics of large
barium releases, RADC TR-71-13,. Geophysical Institute, University of
Alaska, College, Alaska, 1971.

Spurr, R. L., D. D. Wallis, J. S. Boyd, T. J. Hallinan, E. M. Wescott,
G. J. Romick and T. N. Davis, Motion and morphology of SECEDE II
barium clouds, RADC TR-200, Vol. 1, 67-127, 1971.

Haerendel, G., E. Reiger, A. Valenzuela, H. Fopple, H.C. Stenbaek-Nielsen
and E. M. Wescott, First observation of electrostatic acceleration of
barium ions into the magnetosphere, in European Programmes on Sounding-
Rocket and Balloon Research in the Auroral Zone, Rep. ESA-SP115,
turopean Space Agency, Neuillly, France, Aug.

Davis, T. N., W. N. Hess, M. C. Trichel, E. M. Wescott, T. J. Hallinan,
H. C. Stenbaek-Nielsen and E. J. R. Majer, Artificial aurora conjugate
to a rocket-borne electron acceleratory, Geophysical Institute, Univer-
sity of Alaska Report UAG R-270, 1979.

Wescott, E. M. and D. L. Turner, editors, A geological and geophysical
study of the Chena Hot Springs geothermal area, Alaska, Preliminary
Report to Div. of Geothermal Energy, USDOE under cooperative agreement
DE-FC0-7-79ET27035, 1979.

Wescott, E. M., R. Sydora and J. Peace, Electrical resistivity survey of
the Pilgrim Hot Springs geothermal area, in a potential of Pilgrim
Springs, Alaska, DOE contract DE-FCO7-79ET-27035 and State of Alaska,
Division of Energy and Power Contract 79-580, Edited by R. B. Forbes
and Donald Turner, 1980.

Wescott, E. M. and D. L Turner, editors, A geological and geophysical study
of the Chena Hot Springs geothermal area, Alaska, Final Report to Div.
of Geothermal Energy, USDOE under cooperative agreement DE-FC07-79-
ET27034, UAG R-283, University of Alaska, 1981.

Wescott, E. M. and D. L. Turner, editors, Geothermal reconmnaissance survey
of the Central Seward Peninsula, Alaska, Report to Div. of Geothermal
Energy, U.S. Dept. of Energy, under cooperative agreement DE-FC07-79-
ET27034, UAG R-284, University of Alaska. \

Wescott, E. M. and W. Witte, Gravity survey of the lower Sbsitna Basin,
State of Alaska, Division of Geological and Geophysical Surveys, Open
File Report AOF-162, 1982.

Wescott, E. M., Evaluation of geophysical methods in the Fairbanks mining
d1str1ct State of Alaska, Division of Geological and Geophysical
Surveys, Open File Report AQF-171, 1982.

Turner, D. L. and E. M. Wescott, A preliminary investigation of the geo-
thermal energy resources of the lower Susitna Basin, Eeport to Division
of Geothermal Energy, U. S. Department of Energy, under cooperative
Agreement DE-FC07-79-ET 27034, UAG R-287, University of Alaska, 1982.




Pefsonal Data of Eugene M. Wescott (Cont'd) [ Page 7
REPORTS (Cont'd) |

Wescott, E. M. and D. L. Turner, Geothermal energy resource assessment of
parts of Alaska, Final Report to the Division of Geothermal Energy
of the U.S. Department of Energy under cooperative Agreement
DE-FC07-79-ET-27034, 69 pp. 1982.

Wescott, E. M. and D. L. Turner, editors, Final Report on the investigation
of the geothermal energy resource potential of the Eastern Copper River
Basin, Alaska, Report submitted to Alaska Division of Geological and
Geophysical Surveys, RSA 82-SX-670, 113 pp. 4 pl., 1983.

Papers

Casey, R. D., H. J. Scott, and E. M. Wescott, Multipurpose logging equipment

for uranium exploration and evaluation of deposits, Proceedings of the
Second United Nationa International Conference on the Peaceful Uses of
Atomic Energy, Vol. 3. 54-59, 1958.

Mather, K. B. and E. M. Wescott, Conjugate point relationships at high

latitude Proc. of the International Conference on the Ionosphere, London,

July 1962, 210-216, 1963.

Mather, K. B. and E. M. Wescott, Observations and interpretation of -phenomena

at magnetically conJugate points, Proc. Regional Conf. on IQSY at
Buenos Aires, 1964.

Wescott, E. M., J. D. Stolarik, and J. P. Heppner, Auroral and po1ar cap

electric fields from barium releases, Particles and Fields in the Magneto-

sphere, Edited by B. M. McCormac, D. Reidel Publishing Company,
Dordrecht-Holland, 1970.

Heppner, J. P., J. D. Stolarik and E. M. Wescott, Field aligned continuity
of Hall current electrojets and other consequences of: density gradients
in the auroral ionosphere, The Ratiating Atmosphere, D. Reidel Publish-
ing Co., Dordrecht-Holland, 407-426, 1971.

Wescott, E. M., Electric field measurements, Proc of the Solar Terrestrial
Re1at1ons Conference Univ. of Calgary Pr1nting Services, Calgary,
Alberta, /3, 197/3.

Sackinger, W. M., E. M. Wescott, and S.-I. Akasofu, Corrosion of Natural

gas pipeline buried in discontinuous permafrost, submitted to J. of Amer.

Soc. Mech. Eng., 1980.

Wescott, E., R. Sydora, J. Peace, and A. Lockhart, Electrical resistivity
survey of the Pilgrim Spr1ngs Geothermal area, Alaska, in Geothermal:
Energy for the Eighties, Geothermal Resources Council Transactions,
Y. 4, 257, 1910.
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|
Turner, D. L., R. B. Forbes, E. M. Wescott, J. Kienle, T. Osterkamp, S. Swanson,
D. Hawkins, W. Harrison, J. Gosink, J. Kline, R. Motyka, R. Rieger, and
M. Moorman, Summary of results of geological and geophysical investi-
gation of the geothermal energy potential of the Pilgrims Springs KGRA,
Alaska, in Geothermal: Energy for the Eighties, Geothermal Resources
Council, Transactions, V. 4, 93, 1980.

Wescott, E. M., H. C. Stenbaek-Nielsen, T. J. Hallinan and J. G. Roederer,
A high-altitude radial barium plasma injection experiment in Active
Experiments in Space Plasmas (Advances in Space, Pergamon Press, Ltd.,
Oxford, p. 235, 1981, Research V1 no. 2) Russell C. T., and M.J. Rycroft
Editors.

Wescott, E. M., The electric fields structure of auroral arcs as determined
~ from barium plasma injection experiments, in Physics of Auroral Arc
Formation, edited by S.-1. Akasofu, and J. R. Kan, Gebphysical mono-
graph 25, AGU Washington, D.C., 1981.

Economides, J. J., C. Ehlig-Economides and E. Wescott, Proposal for reservaoir
engineering studies in the State of Alaska, Proc. Sixth Workshop Geo-
thermal Reservoir Engineering, Stanford University SGP-1R-50, p. 00.

Wescott, E. M., Helium and mercury in the central Seward Peninsula rift
system, in Geothermal Direct Heat Program, Glenwood Springs Technical
Conference Proceedings, V. 1, tEarth Sciences Laboratory, University of
Utah Research Institute, Salt Lake City, Utah, 1981.

Turner, D. L., S. Swanson and E. M. Wescott, Continental rifting--A new
tectonic model for geothermal exploration of the central Seward Peninsula,
Alaska, in Geothermal Energy: The International Success Story,

Geothermal Res. Councii Trans., V. 5, pp. 213-276, 198I.

Wescott, E. M., D. L. Turner, W. Witte and B. Petzinger, A geophysical
Survey of Hot Springs Bay Valley, Akutan Is., Alaska, in Geothermal
Energy: Turn on the Power, Geothermal Res. Council Trans., V6, 1982.

Turner, D. L., E. M. Wescott, W. Witte and B. Petzinger, Geothermal
Enerqy Resources of the Lower Susitna Basin, Alaska, fin Geothermal
Energy: Turn on the Power, Geothermal Res. Council Trans., Vo, 1982.

Wescott, E. M. and D. L. Turner, Geothermal energy resource exploration of
the Eastern Copper River Basin, Alaska, in Geothermal, Resources: Turn
on the Tap!, Geothermal Res. Council Trans. V.7, pp. 217-213, T983.

TEACHING:

University of Alaska:

Classical Mechanics, Phys. 621, University of Alaska, 1964
Introduction to Geophysics, University of Alaska, 1969-1970.
Geophysical Data Analysis, Geos. 607A, University of Alaska, 1978
Practical Field Geophysics, Geos. 451, University of Alaska, 1981
Geophysical Prospecting, GE405, University of Alaska, 1982
Physics applied to Geology, Geos 493, University of Alaska, 1983
Seismic Prospecting, Geos. 411, University of Alaska, 1983, 1984.
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Potential Methods in Geophysics, Geos. 410, University of Alaska, 1984
tlectrical Methods in Geophysics, Geos. 412, University of A]aska, 1984.

Invited Visiting Professor of Geophysics at UCLA to Teach:

Electrical methods in Geophysical Prospecting, UCLA, 1977

September 1984




UNIVERSITY OF UTAH RESEARCH INSTITUTE

EARTH SCIENCE LABORATORY
391 CHIPETA WAY, SUITE C
SALT LAKE CITY, UTAH 84108—1295
TELEPHONE 801-524-3422

March 4, 1985
MEMORANDUM

TO: Gene Wescott
FROM: Duncan Foley
SUBJECT: Review of gravity program
Attached please find a memorandum from Howard Ross to me, evaluating

the GM3D model. If you have any questions, please call Howard or me. I
hope this helps.

-~
)




UNIVERSITY OF UTAH RESEARCH INSTITUTE

EARTH SCIENCE LABORATORY
391 CHIPETA WAY, SUITE C
SALT LAKE CITY, UTAH 84108—1295
TELEPHONE 801-524-3422

MEMORANDUM
February 25, 1985

TO: Duncan Foley
FROM: Howard Ross

SUBJECT: Evaluation of GM3D gravity model output for Alaska State Team

1 have completed a brief review of four gravity model input/output sets
submitted by Gene Wescott, Geophysical Institute, University of Alaska on
behalf of a student presently working with program GM3D. A first inspection
of the output did indeed suggest there may be problems with program GM3D, or
in its conversion to the University of Alaska VAX computer system.

Plotting the source bodies roughly to the scale 6f the grid interval
shows that the prisms are extremely small when compared to the grid interval
and for the four computed models only one point (the -207 mg value) was
totally over the anomalous prism, and only one point (-108 mg);was over an
edge. All other computed data values were at least 0.50 grid jnterva]s from a
corner, or farther from an edge of the body. Besides being of small
horizontal extent {(as compared to the grid interval), the prisds are shallow
(0.025 g.i.) and thin (0.05 g.i.). As a result thegravity anoﬁa]y attenuates

very rapidly as one moves away from the center of the prism.




I made an independent calculation of the maximum anomaly amplitude, by
computing the anomaly above a buried vertical cylinder, on its axis. A

cylinder of equivalent volume is given by

2 2

Vc = Vp s Tt h = x"h,
X2 (0,0\
SO r = v/—; = 74,044.24 ft. T///z.////Tf
5

Using a simple formula from Dobrin (1960),

2nys (L - S, + S

LFS) (LS

1° 52 in kilofeet)

w0
1]

-207.67 mg

w0
1]

which compares to the 9 = -207.09 mg from GM3D. Thus the data point in
question has not been "blown up" but has a correct amplitude of -207.09 mg.

Unfortunately, I was unable to duplicate the model results by using our
archive copy of GM3D. We have been awaiting parts to repair our tape drive
and GM3D is not routinely available without respooling. Instead I have
computed several models using our improved program, GM3, which was access-
ible. GM3 uses the same numerical algorithms as GM3D, but has some new tests
for d&gié by zero, some output changes, and the +Y1 axis is geographic
north. Nonetheless, I have duplicated most of the results of the models
submitted and I can see no problem with their version of GM3D.

Copies of several models are included to indicate the importance of a
proper grid size, to compare anomaly magnitudes at various places, etc. It is
important to note the maximum values, contour intervals and matrix (scaling)
factors for our line printer contour maps. Our GM3 version plots out 3 or 4
significant figures and requires annotation of the decimal point. A brief

description of the output follows:




Model A-1 single prism, g.i. = 65620 ft,.

This grid interval is 0.25 the size of the University of Alaska grid
interval, and permits computation points over the center, over an edge, and
over a corner with resulting values of -207, -108.1, and -57.2 mg respec-
tively. These agree with data values for equivalent positions on the various

University of Alaska plots.

Model A-2 single prism, g.i. = 32810 ft.

Similar to A-1 but with a smaller grid which better illustrates the rapid
attenuation of anomaly amplitude near the edge and corners of this shallow,

thin prism.

Model A-3
Same prism, large grid interval, offset from center to the southeast
quadrant (different from GM3D). Nearest data points (-1.76 mg) are about 0.5

g.i. from corners. Agrees with University of Alaska models.

Model A-4
Five prisms, large grid interval. Duplicates results of University of

Alaska output. Note virtues of drawing bodies to scale.

Gene Wescott also mentioned that he may have had a problem with a
magnetic model. 1 recall some discussion of an error in an early version of
GM3D when the observation point was located directly over an edge (or corner?)
of a prism. If there was such an error we had it corrected in later versions
of GM3D and GM3. I have used the same single prism model for calculating a
magnetic model at the north magnetic pole (D = 0°, I = 90°), model M-1, and
for Arizona field parameters (D = 15°, 1 = 60°), model M-2.

Although the anomaly contours are a little irregular, I believe this is




because the observation points are so close to the prism. I see no indication

of erratic values over corners or edges on this output from our new version,
GM3. I suggest that Gene try to duplicate these model results using his
program. Have him call me if there is a problem.

Dan (Gene's student?) noted the need for a larger grid, such as 30 x
30. Ye also had the need and have a larger, variable grid option in our
proprietary version, GM3. I suggest he can use a smaller grid interval over
individual bodies to get a better result, then piece the resuits together.
Note that GM3D has the capability for offsetting the desired computational

grid of (15, 15) from the geographic center of the model.

“Zbwers

Howard P. Ross
Section Head, Geophysics

HPR/3p




CONTRACT DELIVERABLES

ORGANIZATION Geophysical Institute, U

PRINCIPAL CONTACTS Dr. Donald Turner
Dr. Gene Wescott

CONTRACT NO. DE-FG87-841D12471

ORIG. # OBLIGATED PAID RETAINED

DOE $117,608 54,044
STATE )
MOD.1 ¢ OBLIGATED PAID RETAINED
DOE $1+7,000
STATE 8

vouchers 11, 12 ($%71) outstan
voucher 13 (?) for %7824 recei
$ DATA UPDATED 8-14-83

CONTRACT START TASKS
ORIGINAL 5-31-84 All work is to
River Basin ar
1. define He a
geophysical
2. SP, gravity
studies
3. further He
4. SP of 2 He
mud volcano
5. He and Hg i
&. gravity in
7. deep EM in
8. final repor
?. management

MOD. 1 5-38-85 All work on th
Mt. Spurr area

niv. Alaska

PHONE %87-474-7198
?07-474-7576

COMPLETION DATE 5-31-86

REMAINING MNOTES

62,956 inv., 1-18@
)
REMAINING  NOTES
117,000
@

ding (as of &4-24-835)
ved in ID (8-13-83)

be done in the Copper
ea
nd Hg anomalies, to site
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y and ground magnetic

and Hg sampling
anomalies at Klawasi
s

n area of Task 4
area of Task 4

all anomalous areas
t

is mod is to be done in the

1. coordinate closely with and provide

field suppo
2, compile exi
resource mo
3. Hg, He, SP,
south and s

rt for AK DGGS researcher
sting data. develop

del

resistivity, CSAMT, of
outheast flanks

4, radar and gravity of central ice field

5. dating, wit
&. develop mod
7. final repor

hout cost to project
el of resource
t

8. continue management
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COMMENTS 4-29-85

Field work and most data analysis are completed.

in progress. (Copper River Basin)
COMMENTS 8-14-85

Field work at Mt. Spurr has been completed,

has begun.

TASK DEL IVERABLES

1-? see #8

8 final report, to include:
maps and data on geochemical
and geophysical
a geothermal interpretation,
detail sufficient to allow
readers to interpret results
draft final report

? quarterly reports

NOTE: ESL does not have the final
of Work. The outline included here
Conversation with Don Turner on Aug.

anomalies, with

DATE DUE

5-31-86

4-16-86
18-15-84
1-15-85
4-15-85
7-15-85
16-15-85
1-15-86
4-135-86

edition of the Mod.

1985,

Text writing is

REC‘D

11-16-84
1-14~-85
4-15-85
missing

REEERY
-

and data reduction

1 Statement
is from an early dra+t.
indicated that
rather than sending a quarterly progress report for 7-15-85,

they

plan to send the final report for the Copper River Basnn study

by the end of August.

DF/ESL/8-14-85
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ADDENDUM AND CORRECTIONS

UAG R-311

Stratigraphy, Petrology, and Geochemistry of [the Spﬁrr
Volcanic Complex, Eastern Aleutian Arc, Alaska '
Christopher J. Nye '
Geophysical Institute
University of Alaska Fairbanks »

(with an appendix describing geothermal fluid chemlstry by
Roman J. Motyka and Christopher J. Nye) iy

The following disclaimer applies:

This report was prepared as an account of work sponsored in part by an agency ;
of the United States Government. Neither the United States Government nor |
any agency thereof, nor any of their employees, makes any warranty, express or }
implied, or assumes any legal liability or responsibility for the accuracy, | ?
completeness, or usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately owned rights. s
Reference herein to any specific commercial product, process, or service by ]
trade name, trademark, manufacturer, or otherwise, does not necessarily
constitute or imply its endorsement, recommendation or favoring by the United
States government or any agency thereof. The views and opinions of authors .
expressed herein do not necessarily state or reflect those of the United|States

Government or any agency thereof. . l
i i

P. 3, para. 1. - ny.s. Department of Enerqgy Gra?t DE-FG07-84- t
ID2471" should read "U.S. Department of Energy Grant DE-

FG07-84-1ID12524"

P. 60, para. 2. "U.S. Department of Energy grant DE FGO7-
84~ 1012471" should read "U.S. Department of Energy Grant DE- |
FG07-84-1ID12524" ! «

Some copies of the report. were distributed fas UAG R-310. ‘
The correct Geophysical Institute report number is'!UAG R-

311.




STATE OF ALASHA

DEPARTMENT OF NATURAL RESOURCES

e [fOF /by

STEVE COWPER, COVERNOR

O PO. BOX 7028

DIVISION OF GEOLOGICAL & GEOPHYSICAL SURVEYS

O 794 UNIVERSITY AVENUE, BASEMENT
FAIRBANKS, ALASKA 99709
PHONE: {907) 474-7147

December 28, 1987

*Third Filoox .
400 Willoughby Ave.
Juneau,
(907) 465-2520

Dr. Howard Ross

University of Utah Research Institute
Earth Science Laboratory

391 Chipeta Way, Suite A

Salt Lake City, Utah 84108

Dear Dr. Ross:

Enclosed is a copy of the final version of the report entitled "Stratigraphy,
Petrology, and Geochemistry of the Spurr Volcanic Complex, Fastern Aleutian
Arc, Alaska" by Christopher Nye with an appendix describing fluid chem;stry
Five copies of this report have been éubmittedﬁto the
obligations under

by myself and Dr. Nye,

U.S. Department of Energy in fulfillment of our contractual
Grant DE-FGO7-84ID12524, Geothermal Studies in Alaska, Task I. x

Thank you for your critical review of the draft manuscript.
suggested changes were incorporated into the final version.

Sincerely,
.
Dr. Roman U. Motyka
Geologist
Enclosure

RIM:als

ANCHORAGE, ALASKA 99510
PHONE: (907) 561-2020

Alaska ;99801

Most of your




UNIVERSITY OF UTAH RESEARCH INSTITUTE

EARTH SCIENCE LABORATORY
391 CHIPETA WAY, SUITE C
SALT LAKE CITY, UTAH 84108—1295
TELEPHONE 801-524-3422

December 7, 1987

Dr. Roman J. Motyka

Alaska-Dept of Natural Resources

Division of Geological and Geophysical Surveys
400 Willoughby Ave., Third Floor

Juneau, AK 99801

Dear Roman:

Thank you for the opportunity to review the draft
"Stratigraphy, Petrology and Geochemistry of the S
Complex" by Dr. Christopher Nye. Your own editori
throughout the text and the letter of general comm
helpful, and after your careful review I have rela
to add.

The report is generally well written and draws upo
detailed analyses to support the interpretation.
main missing element is the need to tie this detai
stratigraphy study to geothermal resource evaluati
the study (Introduction - your comment nn. 4) and
a short generalized conclusion in the abstract. C
conclusions also be extended to address the possib
volcanic hazards as they relate to geothermal reso
development as well?

A few additional comments and copies of pages with
for rewording are attached. When your comments an
comments are addressed the report should be ready

Thank you agaln ‘for the opportunity to rev1ew this
draft form.

Sincerely,

Frvnne

Howard P. RoOss
Project Manager '
cc: S. M. Prestwich
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10.

11.

12.

13.

- surface soil mercury and helium anomalies”.

_ v Review Comments for
"Stratigraphy, Petrology, and Geochemistry of

Volcanic Complex" by Dr. Christopher ‘Nye

There should be an acknowledgement of DOE fund
Grant DE-FG07-841D12524.

DOE or DGGS Disclaimer statement should be inc

Abstract. Include a brief summary of the conc
relative to geothermal resource potential.

Writing style. Consider replacing the "We ...
with third person form "It has been determined

Earlier and more frequent reference to fiqures
appropriate, would help to orient the reader.
locations named in the text do not appear on t
figures,i.e., Mt. Douglas, Hayes Volcano.

leMaitre (1982), and Helz (1976) are not inclu
references.

Pg. 20, para. 2 Where is section 5.17?

Pg. 40, line 2. Which data support the minimu
resupply conclusion?

p- 41, para. 2. Clarify the statement of dept
Holocene magmas rise.

From the conclusion of p. 43, 44, can anything
the potential volcanic hazard to any geotherma
development,or just about the possibility of a
(0-50 year) eruption? (See Turner & Wescott,

Pg. 44 "..V Turner and Wescott (1986) have de
subsurface discontinuous zone of low resistivi

Referenices: The format for references is not ¢
accepted and should be modified to the Alaska
bibliography format (Note especially authors i
punctuation).

Appendix cover pages: Perhaps the cover page f
improved by centering the Appendix number and
any additional explanation of the data tabulat
included on the cover page or immediately foll
the format familiar to most readers?
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Figure 2. Identify areas referred to in the
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STATE OF ALASED | oot

DEPARTMENT OF NATURAL RESOURCES

O PO. BOX 7028

ANCHORAGE, ALASKA 99510
DIVISION OF GEOLOGICAL & GEOPHYSICAL SURVEYS PHONE: (807) §61-2020

=4 79]4 UNIVERSIT]Y AVENUE, BASEMENT
FAIRBANKS, ALASKA 99709
PHONE: (907) 4174-7147

September 14, 1987

Jeff Hoyles

Department of Energy
Idaho Operations Office
785 DOE Place

Idaho Falls, Idaho 83402

N

i

i

: : |

I would like to request a four-month no-cost extension to my current contract
with DOE. The new contract explration date would be Decemﬂer 31, 1987,

Dear Mr. Hoyles:

Dr. Nye has informed me that he has become aware of an error in the|published
algorithm which he has used to reduce much of his minera} chemistry. This
will require that he redo many of the calculations necessary to produce his

report on the geochemistry and geology of Mt. Spurr. The corrected|data will
alter his conclusions substantially,
We are, in one sense, lucky that this error came to light|before the report

was submitted; he was at the stage of writing down his concllusions. |

Sincérely, |

N : l
Roma) I Md%@ (> ' |
Roman J. Motyka /// 1
RIM/pv )

cc: Peggy Brookshier
Howard Ross
Christopher Nye




UNIVERSITY OF UTAH RESEARCH INSTITUTE

EARTH SCIENCE LABORATORY
391 CHIPETA WAY, SUITE C
SALT LAKE CITY, UTAH 84108—1295
TELEPHONE 801-524-3422

Dr. Roman Motyka
Head, Geothermal Studies
Department of Natural Resources— DGGS

400 Wiloughty Bldg., 3rd Floor
Juneau, AK 99801

Dear Dr. Motyka:
Thank you for the opportunity to review the ref

Geothermal Bibliography". It certainly is a compret
ography which will offer the researcher several opt

finding the information available about a given topic. This

should be a very useful volume for future workers.

The report is already in very good torm, but I

March 27, 1987

f
bort "Alaska
rensive. bibli-
10NS fo%

have aﬂfew

recommendations regarding a few formalities (Acknowledgement of
DOE funding and Disclaimer statement) and other comments which

are attached. We appreciate the DGGS financial sit

uation ?nd

hope that the suggested changes will not incur significant addit-

ional costs.
discuss any af the comments.

Flease feel free to call me at (801) 524—344h to
|

The bibliography is well done and should be a very useful

item. Ferhaps this report, and the final technical

report)

should be announced in the GRC Bulletin when complejted.

Sincerely,

Howard F. Ross
Section Head/App

encl

1. Geophysics




1.

2

Fg.2,1.6 — etc.; 1l.11- appearﬁ%

RECOMMENDATIONS AND COMMENTS — ALASKA GEOTHERMAL

|

5 1BL 10GRAPHY
[]

A one page Table of Contents which identifies new sectians,

tables, and figures by page would be most use+f
suggested page is enclosed.

11 . A

!
An acknowledgement of DOE funding under Grant DE—FGO7T
841D12524 is appropriate and should appear on the report

cover or title page.

|

A Disclaimer statement or notice should also be inclu%ed.

When NTIS was reproducing and distributing DOE

fundeﬂ

reports the standard Disclaimer appeared on the inside fraont

cover. The statement could also include DGGS,

in the event

there is saome sensitivity about ommited reports, comﬁbny

names, etc.
disclaimer notice is enclosed for your conside

A copy of the NTIS statement and |a UURI@

r‘a\tiDn.‘|

The initial description of the Bibliography could be ltitled

Introduction, and be identified as such in the

The Introduction (description) should indicate
references include reports and published work
year 19846 (7).

The start of each new section of the bibliogr;
more clearly indicated if the cover page occu
right hand side (odd page number). It might
helpful to refer to relevgnt tables or figure§
page number on this cover page, i.e. far Secti

(see Table I —Abbreviations Used in Short Ret

Conteqts.

that |
through the

|

phy wodld be
rred oﬁ the
also b?

(maps) by
on II, |

erencein.ZZS)

(see Table II-Codes Used in Short References-Fg.227)

|
Adak — I was under the i1impression that the U S Navy (China

Lake) had an ongoing ptrogram for Adak, and had
pleted a microearthquake survey, about 1281 (
this information available in reports?

at leést com—

) Is ény ot

Mt. Spurr — Is it too late to include the final report to
DOE by Turner and Wescott— Geothermal Energy Resource

Investigations at Mt. Spurr, Alaska —December

19867

i
Typos, Grammar, Spellings, Inconsistancies Noted in $eading

\
I
I
v

. <t ,
Fg.7, Beget, J.E.—- Mt., BL. Augustine {?)
. , ) G
Fg.16, Davies, J.N. volcanig
'Fg.38, Lockhart, A.B., and Kienle, J., 1980 — seism%ﬁ% ‘




Usterkamp et al, 1979 - Shallow thermal ant
Robinson, N.S;, et al, 1986 - seleeggd
Stith, J.L., et al, 1977 - nude ardente
Turner, D.L. and Forbes, R.E., eds,1980 - |
227 -~ Incbnsistant capitalization in title

Adak — There may be some more recent wark,

.not yet published

1.12, para. 1 - likgiéz

Mt. Spurer, 1.23 - fiP%;év

Umnak, 1.13 - areaé_havgg

Willow-Lower Susitna Basin, 1.5 - data....
U.5.6.5. - 345 Middletfield Rq; -

Misc — UURI —.428/391 Chipeta Way, Suite C
City, UT 84108 (address changed)

!
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INTRODUCTION - Alaska Geothermal Bibliograph

SECTION I - STANDARD BIBLIOGRAPHICAL LISTING
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SECTION Vv -

Table 1:
Table 2:
Table 3:

Table 4:

Figure 1.

Figure

Figure 11.
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NTIS Drsc/armer  Gnside cover)

DISCLAIMER | 1f

i
This report was prepared as an account of work sponsored by an agency of the United States k
Government. Neither the United States Government nor any agency thereof, nor any of|their

cemployees, makes any warranty, express or implied, or assumes any legal liability or rcsponsn ‘
bility for the accuracy, completeness, or usefulness of any information, apparatus, produc( or !
process disclosed, or represents that its use would not infringe privately owned rights. Rcfcr ".
ence herein to any specific commercial product, process, or service by trade name, trademark,

manufacturer, or otherwisc does not necessarily constitute or imply its endorsement, recom-
mendation,. or favoring by the United States Government or any agency thereof. The L'icws
and opinions of authors cxpressed hercin do not necessarily state or reflect those of the
United States Government or any agency thercof.

This report has been rcproduccd'directly from the best available copy. ‘
Available from the National Technical Information Scrvncc U. S, Department of Commc{:rcc,
Springfield, Virginia 22161. ‘

Price: Printed Copy AD6 ‘
Microfiche A0l 7

Codes are used for pricing all publications. The code is determined by the number |of pages injthe
publication. Information pertaining to the pricing codes can be found in the current issues of]the
following publications, which are generally available in most libraries: Energy Research Abstracts
(ERA); Government Reports Announcements and Index (GRA and I); Scientific| and Technical

0 Abstract Reports (STAR); and publication NTIS-PR-360 avallablc from NTIS at the algovc

address. |

\

v

’ i

é/ YR Disclaimer (before 7t page) |
NOTIGE ' !

- |

This report was prepared to document work sponsored by the United States i

Government. Neither the United States nor its agent, the United States |

Department df Energy, nor any Federa) employees, nor any of their contractors,

subcontractors or their employees, makes any warranty, express or implied, or I
assumes‘any‘legal‘Iiability or responsibility fof the accuracy, completeness, |

or usefulness of any infomation, apparatus, broduct or process disclosed, or

represents that its use would not infringe privately owned rights.

NOTICE , ‘

Reference to a company or product name does not imply approval on !i
P .
recanmepdation of the product by the University of Utah Research Instijtute or ;

the U.S. Department of Energy to the exclusion of others that may be suitable.




- United States Government
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Department of Energy

memorandum

DATE:

" SUBJECT

TO:

February 19,1987
State of Alaska Grant No. DE-FG07-841D12524

Ron King
R&D Contracts Branch

Attached is a copy of the letter Roman Motyka sent to me.
proposal of not printing the b1b1iography, but make it ava
Please send him a letter agreeing with his proposa]

&)\LCC

Peggy A. M
Project Manage
Advanced Techn

Attachment

cc: Marshall Reed, DOE-HQ, w/att.
_Moward ROss, UURI, w/att.

I agree&with his
ilable at cost.

!
!
rookshier '

N
plogy Division
. 13

Idaho Operations Office




STATE OF ALASKA

'DEPARTMENT OF
. DIVISION OF GEOLOGIC

400 Willoughby Bldg.,

-Juneau,
- (907)

Februa

Ms. Peggy Brooksheir,
Energy & Technology Division
U. S. Department of Energy.
Idaho Operations Office

785 DOE Place '
Idaho Falls, Idaho 83402 -

Dear Ms. Brooksheir:

I wish to appraise yoh of ou
Grant DE-FGO7-841D12524,
II, regarding publication of
Bibliography”.

- When we first submitted our

sufficient in-house funding

Progra

STEVE COWPBR GOVBRNOR

NATURAL RESOURCES

AL & GEDPHYSICAL SURVEYS

3rd Floor .
Alaska 99801
465-2520

ry 9, 1987

m Manager

r need to revise our
Geothermal Studies in Alaska,

the

proposal we had anti
would be available ¢t
Suc

).
i

contract
Task

"Alaska Geothermal - |

!
:ipatethhaE
> publish

'blbllography is available for a nominal fee if th

the bibliography as a ADGGS

Special Report.
longer the case. o . ‘

He originally estimated the
spaced pages in length. In
likely to exceed 200 pages.

chief,
copies
budget

‘bibliography would be
actuality, the final

of this document would cost $3, 000 to $4, 0
cuts during the past two years have financ

h is no -

25 double-
ver31on 18

Cheri Daniels, our Publlcatlons
estimates that offset printing of 1,000 to 1,500

00. Severe
1a11y

|

devastated our division and this level of fundlng cannot be
made available without severely ‘impacting other programs

As. a cost-sav1ng way of plac1ng the geothermal bi
into the public domain, we propose the following
alternatlve The special report that would be

and d1str1buted would consist only of a cover she
short information narrative. ~This document will
describe the contents and format of the actual fu
bibliography including the number and types of en
This document will then state that the biblograph
compiled on a IBM-PC compatible personal computen
Base III and that a soft-copy of all or any part

interested party would supply a suitable tape or

( for an additional fee, ADGGS could also supply.

bliography

ublished

et and'
brlefly

11- length
tries. !

y has been
using . Data
of the !

e i
diskette
the_taﬁe or




- (J’

diskette ). . Hard-copy print-outs would also be

made

available upon request us1ng our laser printer at a cost of

10 cents per page

One 31gn1flcant advantage of th1s sort of comput
document is that in addition to the savings, the
bibliography could also be continually updated s

i
er-basgd

}
o that

subscribers could be assured of always having the mostlup—

to-date ver31on

Six hard-copies of the bibliography would be sen

t to your

office for your review in compliance with the contract.

We anticipate that several hard-copies would als
distributed to our principal state-wide offices,

Anchorage and Fairbanks, and to the principal universiﬁy

libraries in the state.

Please let me know if this method of puhllcat1on
your approval .

Sincerely,,'

s s L 7]
Roman J. otyka
Geologist :

" Additional hard-copies would be made available as requested.
o be

b
the USGS in
[
meets;with

o
i




-81) NOTICE OF FINANCIAL ASSISTANIEAWARD

(See 1rrrurions on Reersy

der the suthority ot Pubhc Law - 93-410

R RESHARR BTGB SR tration hct of 1977

PROJECT TITLE

2. |Ns1miwe
Geo'thermal Study of Copper River

B want

O cooPERATIVE AGREEMENT

]

Ba 5(1 n(Area, Alaska
RECIF"IENT (Neme, address, zip code, ares code and telephone no.)

4. INSTRIMEGE NO.
DE -Fs07-B81D12524

5. AMENDMENT NO.
M004 |

State/of Alaska, Department of Natural

6. BUDGES PERID
Res'ources, 230 South Franklin Street

rrom: 15/ 15#8611ru5/15/87

7.PROJECT PERIOD

rrom: 8/13/84 }IHRU; 5/15/87

Juneau, AK 99801
REC PIENT PROJECT DIRECTOR (Name and telephone No.)

10. TYFEOQF ZBRRD -

0 mw
Roman. J. Motyka (907) 465-2520

RECIPIENT BUSINESS OFFICER (Name and telephone No. )

X mevism

[0 CONTINUATION

O SUPPLEMENT

)
Q RENEWAL

Ronald &. King

DOE PROJECT OFFICER (Name, address, zip code, telephone No.)
Peggy A. Brookshier (208) 526-1403
U.S. DOE, Idaho Operations Office

785 BOE Place
785 DOE Place, Idaho Falls, ID 83402

"U.S. Degartment of Energy
Idake @perations Office

Idako falls, ID 83402

12. ADEBNISTERED FOR DOE BY (Name, address, zip code] telephone No.)

(208) 526—0?90

|
|

RECIPIENT TYPE
XX sTATE GOv'T

[J INDIAN TRIBAL GOV'T [ HosPrae D FOR PROFIT O lND%ViDUAL
* ORGANIZATION S ,
[} LocAL Gov'T (3 INSTITUTION OF " [J OTHERSOXFEIFIT LJ OTHER (Specity)
HIGHER EDUCATION ORGARZATIN Oc O Osr
ACCOUNTING AND APPROPRIATIONS DATA - 15. EMPLOYER 1.D. :r'\JUMBER/sSN
a. Appropriation Symbol b. B & R Number c. FT/AFP/OC . CFA Number ' . ’
N/A ' |
. BUDGET AND FUNDING INFORMATION
a. CURRENT BUDGET PERIOD INFORMATION | b. curmE ATEE DOE OBLIGATIONS o
DOE Funds Obligated This Action $ -0- (1) TtiEBugezPeriod $ | -0-
DOE Funds Authorized for Carry Over $3G y C3~ (Tamt o7ises a.(1) and a.(3)) i
DOE Funds Previously Obligated in this Budget Period $ -0- (2) Prir Butis Periods $ 67 3 766
DOE Share of Tutal Approved Budget 33__E’ ‘ C3 I
' Recipient Share of Total Approved Budget $ il {3} Project R=md to Date ' $ 67‘ ’ 766
Total Approved Budget g 30 3 703 [Tewtcizes b. (1) and b. (2)] I

. TOTAL ESTIMATED COST OF PROJECT $

(This is the current estimated cost of the project. It is not a promise to award nor an axfiorizsten to expend funds in this amount.)

. A\’VARDIAC"‘ICEMENT TERMS AND CONDITIONS

Th-s‘iawardeagreemem consists of this form plus the following:

a.|Specia! terms and conditions (if grant] or schedule, genera! provisions, special provens @ emoperative agreement)

N/A

b. | Applicable program regulations (specify)

{Date)

c.| DOE Assistance Regulations, 10 CFR Part 600, as amended, Subparts A and

10/13/86

T & iGmms or
d.| Application: proposal dated
. REMARKS

[0 as submited - [ with changes as negotiated -

O C (Cooperative Agreements).

evision as attached. Project manager is changed to &mman Motyka.

This modification revises the budget categories with ss.increase in obligated funds.
R

|

m

VIDENCE OF RECIPIENT ACCEPTANCE

DY

(Signature of Authorized Recipient Official) {Date) - {Signature {Date)
Willias C. Drake
{Name) (Name)
. - e Cotrecting Officer
(Title) {Title)

12/3/66




- FEDERAL ASS.STANCE BUDGET |NFORMAT|ON FORM i o APPROVED
110/80} . | OMB No. 1900-0127
DEFEO7<gx1Tob24 *BRBLHEA1 Study of Copper River Basin Area, Alaska
dtate of ‘Alaska, Department of Natural Resources B N ya iy w1
J0eSouth, frgnklinggtrget R
' SECTION A - BUDGET SUMMARY
G":L:?.g:\m coomn Estimated Unobligated Funds New or Revised Budger |
Actity . Caroog No. Foders! Non Federal Federal Nan Federal Yot
{al Wl L) (d tel 0 (9!
. 12524 s 0 s 0 + 30,703 ' 0 +30,703
2 ‘
3
4 '|
| s 101ALS $ ¢ $ ¢ "
* SECTION B - BUDGET CATEGORIES
- Grant Program. Function or Activiy N
6. Object Class Categoiies o 12 5 2 4 2 . @ 5
o pesome + 4,978 |° s ; ‘| 4,978
b. Fringe Benefis 2,288 1 2,288
T 1,200 | 1,200
d. Equipment -0- “1-0-
e Suppies 1,000 1,000
! Comacun 21,237 21,237
9. Construction -0- 1-0-
h. Other -0- -0-
. Too D s 30,703 130,703
i, ingrect Charges -0- 1-0-
L ToTaLs £ 30,703 |* , ‘ ¥ 30,703
S , I : : ;




DOE F 4600.1 ~ U.S. DEPARTMENT OF ENERGY -

o 1ol
T ,0’\0
J@-81) : NOTICE OF FINANCIAL ASSISTANCE AWARD
(See Instructions on Reverse)

Under the authority of Public Law 93-410 and
subject to legislation, regulations and policies applicable to [cite legisiative program ii_tle): '

Geothermal Research, Development and Demonstration Act of 1977 '
1.[ PROJECT TITLE 2. INSTRUMENT TYPE ;

Geothermal Study of Copper River Basin ] GrANT [J cCOOPERATIVE AGREEMENT

Area, Alaska 4. INSTRUMENT NO. 5. AMENDMENT NO.
3.| RECIPIENT (Name, address, zip code, area code and telephone no.) DE-FG07-841D12524 ‘!- M003.

State of Alaska, Department of Natural ° . [67BUDGET PERIOD 7. PROJECT PERIOD

Resources, 230 South Franklin Street . rrom: 11/15/857mryu: 5/15/87 [rrom:8/13/84 tru: 5/15/87

Juneau, AK 99801 10. TYPE OF AWARD —

Jephane No.

8. RECIPIENT PROJECT DIRECTOR (Name and telephone No.) 0O NEW 7 CONTINUATION ;‘ 0 RENEWAL

Roman J. Motyka (907) 465-2520 X REVISION D) SUPPLEMENT

9! RECIPIENT BUSINESS OFFICER /Name and telephone No.)

Ronald A. King

12. ADMINISTERED FOR DOE BY {Name, addres“Ls, 2ip code, telephone No.)

(208) 526-079

ii. DOE PRCJECT OFFigER (Narne, address, zip code, telephone No.) U.S. Department of Ener
Peggy Brookshier (208) 526-1403 iaho Obarats T '
) ~O= 2! Idaho Operations Offlice
U.S. DOE, Idaho Operations Office D 1 :
785 DOE P1 Idaho Falls, ID ' 83402 785 DOE Place '
ace, aho Falls, Idaha Falls, IN 83402 !
13. RECIPIENT TYPE ] J I
. [KIsTAaTE GOV'T (O INDIAN TRIBAL GOV'T (O HoSPITAL .. [OFOR PROFIT 3 INDIVIDUAL
' ' ORGANIZATION | .
(O LocAL GOV'T (J INSTITUTION OF 0 OTHER NONPROFIT + [0 OTHER '(Specify
HIGHER EDUCATION ORGANIZATION - Oc Oe Osp |
14. ACCOUNTING AND APPROPRIATIONS DATA ‘ 15, EMPLOYER 1.D. NUMBER/SSN
a. Appropriation Symbol- b. B & R Number c. FT/IAFP/OC d. CFA Number ‘,’ )
‘N/A !
6. BUDGET AND FUNDING INFORMATION [
a. CURRENT BUDGET PERIOD INFORMATION b. CUMULATIVE DOE OBLIGATIONS \
. B [
(1) DOE Funds Obligated This Action ' s =0- """ (1) This Budget Period $_39,891
{2) DOE Funds Authorized for Carry Over $ 39, 891 (Total of lines a.{1) and a.(3)) ]
(3) DOE Funds Previously Obfigated in this Budget Period $ 39,891 | (2) prior Budget Periods s_27,875
’(4) DOE Share of Total Approved Budget $ _.M_
(S) Recipient Share of Total Approved Budget ’ $ ____'O'— *(3) Project Period to Date i $: 67.766
(6) Total Approed Budget $ 39 ,891 {Total of lines b. (1) and b. (2)] i )

17. TOTAL ESTIMATED COST OF PROJECT $

{This is the current estimated cost of the profect. It is not a promise to award nor an authorization to expend funds in this amountlJ

18. AWARD/AGREEMENT TERMS AND CONDITIONS

This award/agreement consists of this form plus the following:

a. Special terms and conditions (if grant} or schedule, general provisions, special provisions (if cooperative agreement)

b. Applicable ::rogram segulations (specify)

.d. Applicaticniproposal dated ___9/11/86 _ , [ as submitted K0 with changes las negotiated .

N/A {Datel

¢. DOE Assistance Regulations, 10 CFR Part-600, as amended, Subparts A and i B (Grants) .. or . 0 C {Cooperative Agreements).
) |

19. REMARKS

research. Budget categories remain intact.

This document is a no cost time extension to allow participant time to complete

20. EVIDENCE OF RECIPIENT ACCEPTANCE 21. AWARDED BY : :
. - . |
Tridsn €. /Qﬂ%  9[30/56
(Signature of Authorized Recipient Official) {Date) (Signature} {Data}
William C. Drake
{Name) . .| (Name)
: Contracting Officer
(Title) ) . (Title)
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vublect to legislation, reguiations and policies spplicsble to fcite legisiative program mm

Geothermal RD&D Act of 1977

I PROJECT TITLE .
Giothermal Stud1es in AIaska

2. INSTRUMENT TYPE
(R GRANT

4, INSTRUMENT NO.

3. RECIPIENT {Name, address, 2ip-code, aree coda and telephone nol
State of Alaska »
Dﬂv1s1on of Ge01091ca1 & Geophy51ca1 Survey
Pouch M, Juneau, AK 99811

DE-FGO7-841D12524

=
O cOOPERATIVE AGREEMENT |

5. AMENDMENT NO.
1_an02

6. BUDGET PERIOD
rromi 11/15/85mru11/15/86

~

F

TPROJECT PERIOD
pom:1 1/1 5A85 wrul1/15/86

10. TYPE OF AWARD

8. RECIPIENT PROJECT DIRECTOR (Name and telephone No.)

: Chr1stopher J. Nye (907) 474 7147

O New O conTing

3 revision

9. RECIPIENT BUSINESS OFFICER anme md ulephonc No.) -

[0 SUPPLEMENT

ATION O RENEWAL

)
|
] .
}

K

Tz ADMINISTERED FOR DOE BY INars
Ronald A. King '

ve, address, 2ip code, telephone No. )

11, OO PROJEGT OFFICE ddresetip code, telephone No.J Department of- Ene’f y - (208 26i,0 0
Iseggy« 'l. Eﬁo : §r00 Sﬁa{'éef‘. 56E b code GEP OIIO' ° . 782 DOE Place 9y (‘ ) 5 " 79
785 DOE Place - = Idaho Falls, ID 83402 |
Idaho Falls, ID 83402  (208) 526-1403 A : R
13, necmeur TYPE : [
KXsTATE Gov'T - [JINDIAN TRIBAL GOV'T [0 HOSPITAL 0 S%rém%%'o" I:II INDIVIDUAL
O LocAL Gov'T O INSTITUTION OF . [0 OTHER NONPROFIT . T ortHer (Specity!
HIGHER EDUCATION . '~ ORGANIZATION Oc Or |Ose i :
14, ACCOUNTING AND APPROPRIATIONS DATA , : 15. smm,oven; 1.0. NUMBER/SSN
8. Appropriation Symbol b. B & R Number c. FT/AFPIOC: d. CFA Number E 1

89')(0224 91 AM1810/ 101510

1D- 64-91/250

16. BUDGET AND FUNDING INFORMATION

- a. CURRENT BUDGET PERIOD INFORMATION

b, CUMULATIVE DOE OBLIGATIONS

{1) DOE Funds Obligated This Action $.39.891
(2} DOE.Funds Authorized for Carry Over s_0
(3) DOE:Funds Previously Obligated in this Budget Period $ __(Q__
(4} I)OE Share of Total Approved Budget ' . 39,891
(s) Rempnent Share of Total Approved Budget s -

I
6) Total‘,,Approved Budget

s_39.891

{1) This Budget Period
[Total of lines a.(1) and &.{3))}

{2) Prior Budget Periods

(3) Project Period to Date
{Total of lines b. (1) and b. (2)]

gjq 891
. 27,875

P}

s 67 766

17. TOTAL ESTIMATED COST OF PROJECT s

lThls is the current estimated cost of the project. It is not 8 promise to award nor an authorization to expend funds in this'amount.) L
- 18. AWARDIAGREEMENT TERMS AND CONDITIONS |
‘ Thns awardlagreement consists of this Iorm plus the following: . \'
a. Spectal terms and conditions (if grant) or schedule, general provisions, speclal provisions {if cooperative agreement) . :
b: Applicable program regulations (specify/ . N/A [Date} .
c. DOE Assistance Regulations, 10 CFR Part-600, as amended, Subparts A and XX B (Grants) or . [ C(Cooperative Agreements).
ars AppIicaxionlprbposaI dated ____ QQE,LSQ s K] es submitted 3 with changes as negotiated -
. . . ) . 2 . . L 1
19.REMARKS  This modification revises Part I - Budget Plan and Part II - Statement of Work.
This modification adds additional tasks within Scopes to the existing Sltatement of Work.
Additional funds increase total Project Costs to $67,766. Recipient address ﬁ lalso
' changed The Budget Period and Project Periods have also been extended’ I l/ 5/86.
l
-20.|E ENCE OF RECIPIENT ACCEPTANCE

M )3 S | ar ‘l‘l‘f
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The purpose'of these~GeothermaI Energy lnvestigations will b
by performing in the area of Mt. Spurr Volcano,

Ur Gl g .

STATEMENT OF WORK

VE-rgu/=ss U1 edde

ALASKA DIVISION OF GEOLOGICAL AND GEOPHYSICAL SURVEYS

in conjuncti

personnel from the University of AIaska Fairbanks Geophysica
the follow1ng tasks:

Task

Task

- - Task

.vTask4

- Task

Task

Task

].

2.

3.

Collect a complete suite of Holocene lavas.

p accompTished
on with .
| Institute,

Collect a representative suite of other late-antiany lavas.

Conduct petrograph1c and m1croprobe»stud1es of
detect and document magma mixing and/or crysta
at a range of depths, if appropriate, and if p

- ‘magma temperatures.

7.

"‘_L1st.-

(c)

AnaIyze whole rock sampTes for appropr1ate maj
eTements._

Prepare a final report, which will include tabh
data, interpretations of the range of chemistr
magmatic processes, a discussion of the derive
the volcano, and interpret all data (including
cooperative efforts with the UAF Geophysical 1
preexisting fumarole gas geochemistry data fro
terms of the shallow magmat1c system and prese
geometry. » :

Prepare and pub]ish a document which wTII incl

'(a) An annotated b1bI1ography of available 1i

these Tqvas to

| fractionation
)SSlble,'1nfer

or and trace

les of all

y in terms of

d history of -
results of
nstitutejand

m the DGGS) in
nt magmatic

ude:

terature

pertaining to geothermaI resources in Alaska,

(b)
~Alaska and a list of agencies involved

-

A list of State and Federal agencies and

Brief descriptions of maJor geothermaI prOJectstn '
, and

private -

companies and consultants actively involved in

geothermal and energy studies in Alaska.

Provide overall project management and complete and report on

tasks in a timely manner. All reports called

The Draft Final Report for this second phase ¢

~ will be due 45 days prior to.the completion date. e .
~ Report itself and the bibliographic document (Task 6)-will be
A camera-ready copy of the Final

due on the completion date.
Report and the bib]iographlc document will be

for in the

_first phase of this grant will be due as origipally planned.

f this grant
Thei Final

provided in

addition to the copies called for in the Report Djstribution




' Geothermal Studies

Salaries

-—— e ——

Geologist III
Christopher J. Nye
5-1/2 months x $3,522

Geologist Asst. I
2 months x $2,317

College Intern
. 2-months x $11.46 per hr

Tota].Sé]aries

Emp]oyee Benefits (31.49%)
Geologist II1I o
Geologist ‘Asst.

, ]révéT 

Subcontracts

- Supplies -

Total Direct Costs
Indirect COstS} -

Fee =

Total‘Projéct Costs

Grant No. DE-FG07-84IC
Alaska Department of M
- Resources, Geologic
Geophysical Surveys

BudgetAEstfmatelf

$19,371
4,634
3,667

' $27,672.

6,100
1,459
1,600
2,060
1,000

. $39,891

$39,891

12524
Natural

)

al and -



Grant No. DE-FGO7-841D12524

REPORT DISTRIBUTION LIST

- —— S et et e . o e

DE-FG07-841D12524

U.S. Department of Energy
- Idaho Operations Office
- 785 DOE Place

Idaho Falls, ID 83402

ATTN.: Peggy Brookshier, Progrem Manager | x
o Energy & Technology Division - ¥

ATTN.: Ronald A. King - o S
Contracts Management D1v1s1on :

ATTN.: E. G.(JOnes,lDirector
Financia] Management Division

Un1vers1ty of Utah Research Institute
tarth Science- Laboratory S . ,
391 Chipeta Way, Suite A I i
Salt Lake City, UT 84108 o , ‘ _ S

Attn.: Duncan Foley L - -

U.S. Department of Energy
Technical Information Center
P.0. Box 62

Oak Ridge, TN 37830




. U.5, DEPARTMENT OF ENEHGV‘ , o
FEDERAL ASSISTANCE REPORTING CHECKLIST

" PORM LIA-S0A

. - row"mov:o
nes , : OMB NO. 19000127
1. ldentification Number: » ‘ | 2. Program/Project Title:
__DE-FG07-841D12524 - Studies in Alaska
3. Recipient:

state of Alaska
4. Reporting Requirements:

. . Frequency No. of Copies Addressees
PROGRAM/PROJECT MANAGEMENT REPORTING . -

O

Federal Assistance Milestone Plan

D Federal Assistance Budget Information Form-

L—X] Federal Assistance Man;gemem Summery Report | . Q | 1,1,1* A,B,C:
EI Federal Assistance Program/Project Status Report - Q 1,1,1 A,B,c
Eﬂ ﬁr.\anc'iaIStatusR-opon,OMBFormZGB | B R L1 A,C
TECHNICAL INFORMATION REPORTING o

X otice o Energy RDED 4 Y 1,1 | ASE

D Technical Progress Report _ , .

[ Er— , S R W IS W 1S A.B,D

I [ —— F 1,1,1 A,B,D
FREQUENCY CODES AND DUE DATES: "THE FINAL REPORT WILL BE ALL-.INC_USIVE AND IS

ALL THAT SHOULD BE ENTERED IN THE|TIC DATA,\ BASE

- As Necessary: within 5 calendar days after events.

- Final: 90 calendar days after the performance of the effort ends.

- Quarterly; within 30 days after end of calendar quarter or portion thereof.

- One time after project starts; within 30 days atter award.

- Required with proposals or with the application or with significant planning changes:
- Yearly; 30 days after the end of program year. (Financia! Status Reports 90 days).

- Semiannually; within 30 days after end of program fiscal half year. '

N<LXO0OO™MD>P

5. Special Instructions:

*Includes one camera-ready copy.

6. Prepared by: (Signature and Date) 7. Reviewed by: (Signature and|Date)




nmm oo nus

R "Form poz 538 Nomeof Energy RDSD 30 days after '.ma of
IR S o grant f}-p ‘:‘_ . 'f,,,
(2) ’IOuarterly Management-Summary Report 15 days after calendar
. . , L S dammNerem ‘ ‘
(3 Project»Status Report = = - .15 days after calendar
- .o R CT iquarter end| o A
| - (4) Phase 1 Final Report (Draft) Ah - ‘Due 85 days prior to origina]
e o ST ,completion date N
(5)° . Phase I FinaifReport-' " Due on origina1 completion o
o . - dater ] o
(6). Final Report (Draft) - ' . Due 45 days prior to updated' -
S - ‘ o A comp]etlon ate _ '
(7)a“_f’Fina1 ﬁepbrt(' ", : "’7‘ _ Due on updated comp]et1on
; . : L : date ' L :
(8) . ‘jFinancia] Status Report. - . Due annuall,'and upon
-~ OMB Form 269 : ’ ~comp1etjon -

'.The de11verab1es result1ng from the tasks out11ned above wh1ch w1]1 be
de11vered to DOE are summar1zed as follows:.

41. The or1g1na1 Final Report (here1n referred to as Phase I1.Final

: Report) and the Final Report for this addition to the grant--one
- camera-ready copy plus sixteen additional copies--will be
‘Vd1str1buted as specified in the attached DOE Form EIA 459A

- 2. Reports prev1ous]y described under Task 8 above will be prepared
.~ and issued in the amounts and at the frequency shown. -




NUITICE OF FINANCIAL ASSISTANCE AWARD
(See Instructions on Reverss) |

Jnder the suthority of Public Law 93-410 )

snd

ubject to legistation, regulations and policies spplicsble to fcite legisiative program title):

Geothermal RD&D Act of 1977

I. PROJECT TITLE

| 2. INSTRUMENT TYPE
Gﬂothermal Studies in Alaska

(X GRANT

O cooPERATIVE AGREEMENT

4. INSTRUMENT NO.

I. RECIPIENT (Name, address, zip code, eres code snd telephone no.)

5. AMENDMENT NO.
ADO2

DE-FGO7-841012524
6. BUDGET PERIOD - -

rrom: 11/15/851mru:11/15/86

State of Alaska
Dﬂv1s1on of Geological & Geophysical Survey

7’. PROJECT PERIOD

Pouch M, Juneau, AK 99811
}. RECIPIENT PROJECT DIRECTOR (Name #nd telephone No.)

10. TYPE OF AWARD

. O New
Christopher J. Nye (907) 474-7147

| ¥ ReviSION
) TECI?IENT BUSINESS OFFICER (Name and telephone No.) Wod. A

D CONTINUATION

rrom] 1/15/85 mwrul1/15/86

O RENEWAL

D suPPLEMENT

Ronald A. King
Department of Energy
785 DOE Place
Idaho Falls, ID 83402

B R, R SaRaTEr

785 DOE Place . ' ‘
Idaho Falls, ID 83402 (208) 526-1403

addﬁ’é: zip code, telephone No.)
E

12. ADMINISTERED FOR DOE BY (Name, address, 2ip code, telephone No.)

(j208) 526-0790

13.[RECIPIENT TYPE -
KXsTATE GOV'T O INDIAN TRIBAL GOV'T O HosPITAL O FOR PROFIT (J woviDuAL
) ORGANIZATION
0O tocaL Gov'r O INSTITUTION OF . O OTHER NONPROFIT D OTHER rSpecity!
HIGHER EDUCATION ORGANIZATION .Oc Or|{ Osr
14_|ACCOUNTING AND APPROPRIATIONS DATA 16. EMPLOYER 1.D. NUMBER/SSN
|8, Appropriation Symbol b. B & R Number c. FTIAFP/OC

d. CFA Number
89X0224.91 AM1810/ 101510 ]

1D- 64-91/250

IG.] BUDGET AND FUNDING INFORMATION

’a. CURRENT BUDGET PERIOD INFORMATION

b. CUMULATIVE DOE OBLIGATIONS

[1)|DOE Funds Obligated This Action s_39,891
[2) DOE Funds Authorized for Carry Over s_ 0
[3) DOE Funds Previously Obligated in this Budget Period $ ___ ().

| s 39,801
—

{1) This Budget Period
{Totat of lines a.({1) and 8.13)}

{2) Prior Budget Periods
[4) DOE Share of Tots! Approved Budget ‘
(5‘ Recmnent Share of Total Approved Budget

(3) Project Period to Date
lsi' Total Approved Budget

¢_39,891 [Totsl of lines b. (1) and b. (2)]

$_39,89]
27,875

s

s 67,766

17, TOTAL ESTIMATED COST OF PROJECT 8§ _

(This is the current estimsted cost of the project. It is not 8 promise to award nor an suthorization to expend funds in this amount.)

18. AWARD/AGREEMENT TERMS AND CONDITIONS

This award/agreement consists of this form plus the following:

a. Special terms and conditions (if grant or schedule, general provisions, special provisions (if cooperative agreement) _

N/A

b. Applicable program regulations (specify/ {Date}
c. DOE Assistance Regulations, 10 CFR Part-600, as amended, Subparts A and XXB {Grants) of D C (Cooperative Agreements).
L d. Application/proposal dated 9/26/84 e, KJ as submitted 3 with changes as negotiated

19. REMARKS This modification revises Part I - Budget Plan and Part II
his modification adds additional tasks within Scopes to the existing
\dditional funds increase total Project Costs to $67,766. Recipient a

fhanged

Statement of Work.
Statement of Work.
address is also

The Budget Period and Project Periods have also been extended to 11/15/86

'} 21. AWARDED 8Y

20. E ENCE OF RECIPIENT ACCEPTANCE

W e les

D& \llaﬂI%

'I?Tg‘nb’n){e of Authorized Recipient OfficgllN I (Date)
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mmm c DRQKE(SI!,"“”" 1

(bate)

{Name/ pAL L

STATY GEOLOLG T

FIGER {Name)

. (Titte) ‘ . . ATide)




urantie n .

STATEMENT OF WORK

vt-Fuu/=-s8a1U1Z52¢

ALASKA DIVISION OF GEOLOGICAL AND GEOPHYSICAL SURVEYS

The purpose of these Geothermal Energy Investigations willj be accomplished
by performing in the area of Mt. Spurr Volcano, in conjuncFion with

personnel from the University of Alaska-Fairbanks Geophysi
the following tasks:

Task 1.
Task 2.
Task 3.
Task 4.
Task 5.
Task 6,

Task 7.

Collect a complete suite of Holocene lavas.

cal Institute,

Collect a representative suite of other late-Tertiary lavas.

Conduct petrographic and microprobe studies

of these lavas to

detect and document magma mixing and/or crystal fractionation
at a range of depths, if appropriate, and if possible, infer

magma temperatures.

Analyze whole rock samples for appropriate major and trace

elements. _

Prepare a final report, which will include tables of all
data, interpretations of the range of chemistry in terms of
magmatic processes, a discussion of the derived history of
the volcano, and interpret all data (including results of

cooperative efforts with the UAF Geophysical

Institute and

preexisting fumarole gas geochemistry data from the IDGGS) in
terms of the shallow magmatic system and present magmatic

geometry.

Prepare and publish a document which will include:

(a) An annotated bibliography’ of available

literature

pertaining to geothermal resources in Alaska,

(b) ‘Brief descriptions of major geothermal

projects in

Alaska and a 1ist of agencies involved|, and

-

(c) A list of State and Federal agencies and private
companies and consultants actively involved in
geothermal and energy studies in Alaskfa.

Provide overall project management and complete and report on

tasks in a timely manner. All reports call

first phase of this grant will be due as on
The Draft Final Report for this second phas

will be due 45 days prior to the completion
Report itself and the bibliographic documen
due on the completion date. A camera-ready
Report and the bibliographic document will
addition to the copies called for in the Re
List.

ed for in the
iginally planned.
e of this grant
date. The Final
t (Task 6) will be
copy of the Final
be provided in
port Distribution




Grant No. DE-FG07-841D12524

Alaska Department of Natural
Resources, Geological and
Geophysical Surveys

Geothermal Studies

Budget Estimate

Salaries

Geologist Il
Christopher J. Nye

5-1/2 months x $3,522 $19,371

Geologist Asst. 1

2 months x $2,317 : 4,634

College Intern

2 months x $11.46 per hr. 3,667
Total Salaries _ $27,672

Employee Benefits (31.49%)

Geologist III 6,100

Geologist Asst. 1,459

Travel - 1,600

Subcontracts 2,060

Supplies | 1,000
Total Direct Costs $39,891 .
Indirect Costs -0-
Fee -0-

Total Project Costs $39,891




Grant No. DE:-

REPORT DISTRIBUTION LIST

DE-FGO7-841D12524

U.S. Department of Energy
Idaho Operations Office
785 DOE Place

Idaho Falls, ID 83402

"ATTN.: Peggy Brookshier, Program Manager
Energy & Technology Division

ATTN.: Ronald A. King
Contracts Management Division

ATTN.: E. G. Jones, Director
Financial Management Division

University of Utah Research Institute
tEarth Science Laboratory
391 Chipeta Way, Suite A
Salt Lake City, UT 84108
Attn.: Duncan Foley

U.S. Department of Energy
Technical Information Center
P.0. Box 62

Oak Ridge, TN 37830

-FGO7-841D12524




U.8. DEPARTMENT OF ENERGY

FEDERAL ASSISTANCE REPORTING CHECKLIST

FORM EIA4B9A

FORM APPROVED

110/801 OMB NO. 19000127
1. Identification Number: 2. Program/Project Title:
DE-FG07-841D12524 Studies in Alaska
3. Recipient:

State of Alaska

4. Reporting Requirements:
PROGRAM/PROJECT MANAGEMENT REPORTING

Federal Assistance Milestone Plan
Federa!l Assistance Budget information Form
Federa! Assistance Management Summary Report

Federal Assistance Program/Project Status Report

IR0

Financial Status Report, OMB Form 269
TECHNICAL INFORMATION REPORTING
Notice of Energy RD&D

Technical Progress Report

Topical Report

og]on[ ]Sy

Finat Technical Report

Frequency No. of Copies Addressees
Q 1,1,1* A,B,C
Q 1,1,1 A ’ B,c
Y,F 1,1 A,C.
Y 1,1 AE
A 1,1,1 A,B ;D
1,1,1 A,B;D

|

FREQUENCY CODES AND DUE DATES:

- As Necessary; within 5 calendar days after events.

- One time after project starts; within 30 days after award.

N<XO0OPONDP

"THE FINAL REPORT WILL BE ALL-I
ALL THAT SHOULD BE ENTERED IN T

- Final; 90 calendar days after the performance of the effort ends.
- Quarterly; within 30 days after end of calendar quarter or portion thereof.

- Required with proposals or with the application or with significant planning changes.
- Yearly; 30 days after the end of program year. (Financial Status Reports 80 days).
- Semiannually; within 30 days after end of program fiscal half year.

NCLUSIVE AND IS
HE TIC DATA BASE

5. Special Instructions:

*Includes one camera-ready copy.

6. Prepared by: {Signature and Date)

7. Reviewed by: (Signature

L

M

and Date)

!

S




(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

The deliverables resulting from the tasks outlined above

REPORT
Form DOE 538 Noticeof Energy RD&D

Qqarterly'Management~Summary Repoft
Project Status Report

Phase I‘Fina1 Report (Draft)_

Phase 1 Fina1‘Report

Final Report (Draft)

Final Repprt

Financial Status'Report -
OMB Form 269

delivered to DOE are summarized as follows:

- 1. The original Finai Report (herein referred to a

‘Due 45 day

DuE

30 days after awar# of

grant

i
i

15 days after calendar

quarter end

Due 45 day
completion

date

completion

Due on upd
date

Due annual
completion

15 days after ca]eﬁdar.
quarter end |

T

!
5 prior to original
date i

1

~ Due on original completion

1
5 prior tlo updated
date

ated'comﬁ1etion

ly and u&on

|
which will-be

|
s Phase 1 Final

Report) and the Final Report for this addition to the gﬁant--one

camera-ready copy plus sixteen additional copie
distributed as specified in the attached DOE Fo

2. Reports previously described under Task 8 above
and issued in the amounts and at the frequency

s--will be
rm EIA 4?9A.

will be;prepared
shown.
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Grant No. DE- FGO]-841012524
\ ‘ o , Part TII - Statement of Work
% ool .- - . Pagelof 3 i 1%_
| '_:STATEMEN‘T _‘o'F.fwoR’kf | B
\ o CoT

}The Division of Geolog1ca1 and Geophy51ca] Surveys will penform a svnthes1s
-~ of water, gas, and isotopic geochem1ca1 data on Alaska's Caopper R1ver
Basin mud vo]cano and mineral spring water. This work includes:

1. Synthes1ze all available data :
|
2. Interpret these data in terms of the1r bear1ng on 1dentifikation of

geothermal resources ... . L : ]

3...Perform m1nera1 equ111br1a ana]yses to determine whether wgter and
- gas chemistries are in equilibrium with minerals 1dent1f1eH in
nearby oil and gas exp]orat1on we]ls . ’

4. Prepare and issue a f1na1 report wh1ch will include: |

a. Tabulation of all aVai]ab]é,DGGS geochemical cata{p]usgany
pertinent data from previous investigations

b. Diécuséions of water and gas chemical character1st1cs[ .
stable isotope composition, (018 D, C]3); anc He3/He ratios

. ¢. Results of mineral equilibria studies

d. -Discussion of whether.or not‘the geochemical data indﬂcate a
geotherma] resource: under the Klawasi area

5. Provide overal] project management and complete and report on tasks
~ in a timely manner. .Management reports shall be prov1ded[as defined
by the attached DOE Form EIA 459A Reporting Regquirements Check]1st
The requ1red reports are a1so summar1zed as fo]]ows o ;

,aa."Form DOE 538, Not1ce of ‘_'rDue 30 days after award‘of grant
Energy RD&D » cLT ! :
b. Quarterly. Maragement " Due 15 days.after ca1endar
- Summary Report S .> ‘.jQUarter ‘end :
£ c. Quarterly Project 7 | -~ Due 15 days after ca]endar
’ _ Status Report S - quarter end :
d. Final.Report (Draft) = . Due 45 days prigr to completion date
e;*1F1na1 Report o :l' t‘v_‘DUe_on completion date |

|

'f,f’F1nanc1a1 Status . Report, - . Due on completion date
- ;OMB Form 269 ' S - o
e |

}
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O I G L Part lII - Sta"terﬁéntﬁlof Nbrk
‘ o _ U5 DEPARTMENT OF ENERGYPage 2 of 3 » i
FEDERAL ASSISTANCE REPORTING CHECKLIS»T '

FORM (I8 a8a - | rorm aseaOVED

11090 . ‘ : _ o lome w0 1000127 -
1. ldemm.anon Number: ' 2. Program/Project Tnle: - Geothe r}mal']
DE-FGO7 - 841012524 - State ‘of Alaskd ‘Study of Coppéer River B’asin]} Area
3. Re’nplent o _ ' ' ’ ' R
4. Reponing Requirements: ’ ] |
porling hequireme Frequency No. of Copies | Addressees
PROGRAM PROJECT MANAGEMENT REPORTING ’ _ i
D Federa! Assistance Milestone Pian ) X
D Federa! Assistance Budpe Informmién Form
. ‘ 1
Federa’ Lssistance Ma"-ageﬁen' Summary Repon } Q S N o
Federal Ass stance Ptoa'am'Pro; ct Status Repon : Q
B:i Financia! Siatus Report, OMB Form 269 F

TECHNICAL INFORMATION R:PORTWG

Notice of Energy RD&D

DH

Technica! Progress Report ' . 4 i A
D Topica' Repont ‘ ’ ‘ : -

m Fina! Technica! Report

FREQUENCY CODES AND DUE DATES:

- As Necessary; within 5 calendar days ahter events.

-Fna:  Upon completion date

- Quarierly; within} 5 days ahier end of calendar quanes of pomon lhereo1

- One time ater project starts; within 30 Cays atter award.

- Requited with proposals or with the applicaiior: or with significant pianning changes. ’

- Yearly; 30 days after the end of program year. {Financial Status Reports 90 days‘ _ | B
- Semiannually; within 30 days ahef enc of prog:am fiscal ha!l year. !

,m-kxbo-nx;

5. Specia! Instructions: o . ' : -

N Y,

6. Prepared by: (Signaturer and Date} , 7. Reviewed by: (Signazure and Date} . .

|

i

[
4

t

I
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. IDAHO OPERATIONS OFFICE
S ‘BEPO_RT DISTRIBUTION LIST

Part I1I - Stat

Page 3 of| 3

ement of Work

GrantvNo.-
DE-FG07-841D12524

Addressees

u
!
\

! Number of Report Copie:s

| Forrestal Bldg., CE-324

U. S. Department of Energy
Idzho Operations Office
550 Second Street

Idaho Falls, ID 83401

Attn: R. Eldon Bray, Program Mgr.
Energy & Technology Division

~Attn: Elizabeth M. Hyster
Contracts Management Div.

Attn: E. G. Jones, Director
Financial Management Div.

u. s. Department 6? Energy"'

1000 Independence Ave, S.W.
wWashington, DC 20585 '
Attn: Ron Toms

s

¢

University of Utah Research Institut
Eerth Science Laboratory
391 Chipeta Way, Suite C
Salt Lake City, UT 84108
Attn: Duncan Foley

U. S. Department of Energy'v
Technical Information Center
P. 0. Box 62 "

Ozk Ridge, TN 37830

‘l

i

|

)

|

|
|
|
|
|
i
|

iy

1 Special instructions




STATE OF ALASKA /-

DEPARTMENT OF NATURAL RESOURCES

G p.0O.

SHEFFIELD, GOVERNOR

80X 7028

ANGHORAGE, ALASKA 99510
DIVISION OF GEOLOGICAL & GEOPHYSICAL SURVEYS PHONE: (907) 561-2020

){794

FAIRBANKS, ALASKA 99709
PHONE: (907) 474-7147

October 13, 1986

Ronald A. King

Contracts Management Division
U.S. Department of Energy
Idaho Operations Office

785 DOE Place

Idaho Falls, ID 83402

Dear Mr. King:

Dr. Christopher Nye was named Project Director in the Notice
Assistance Award for grant DE-FG07-84ID12524 (Geothermal Stu
from the Department of Energy to the Alaska Division of Geol
Geophysical Surveys. However, due to drastic reductions in
budget we had to terminate Dr. Nye's position and he is no 1
in the capacity of Project Director. I recommend that Dr. R
named Project Director in place of Dr., Nye., Dr. Motyka has
the DGGS geothermal resource investigation program since its
has been Dr. Nye's immediate supervisor during his tenure wi

I want Dr. Motyka to take overall project responsibility, an
responsibility for the statewide geothermal bibliography. I
maintain Dr. Nye in his role as principal scientific investi
Spurr resource assessment project which is funded under the
grant. Dr. Nye can do so from his position as a Research As
Geophysical Institute at the University of Alaska if we cont
through a Reimbursable Services Agreement.
needs to be moved from the "salaries" part of award DE-FG907
"subcontracts'". The Reimbursable Services Agreement has alr
formally approved by the University of Alaska and by myself,
the State Office of Management and Budget for final approval

If my suggestions meet with your approval I would like you ¢
necessary steps to modify DE-FG07-84ID12524 to name Dr. Roma
Project Director and to move $20, 737 to the "subcontracts'" b

.
of Financial
dies in Alaska)
ogical and
the Division s
onger able to act
oman Motyka be
been thejhead of
inceptién, and
th DGGS.

d specific

also want to ¢
gator fo? the M£.
above-mentioned
sociate with the
ract his services

In order to do this, $20Z737

-841ID12524 to
eady been
and is now with

o take the
n Motyka}as
udget category.

bl

|
UNIVERSITY AVENUE, BASEMENT




Ronald A. King : -2 - October %3, 1986

This letter also rescinds Dr. Nye's request of 10/6/86 for you to be
signatory to the proposal - RSA activity between the Geophysical Institute

and the Division of Mining and Geology.

Sincerely, ;

Pedro Denton
Director

cc: Wyatt Gilbert
Roman Motyka
Christopher Nye
Dick Reger
Peggy Brookshier -
William Drake
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“STATE OF ALASKA

DEPARTMENT OF NATURAL RESOURCES o

DIVISION OF GEOLOGICAL & GEOPHYSICAL SURVEYS . PHON

BILL SHEFFIELD, GOVERNOR

OX 7028
ORAGE, ALASKA 99510
E: (907) 561-2020

i
NIVERSITY AVENUE, BASEMENT

FAIRBANKS, ALASKA 93709

Ronald A. King

Contracts Management Division
U.S. Department of Energy
Idaho Operations Office

785 DOE Place

Idaho Falls

ID 83402

October 14, 1986

Dear Mr. King;

E: (907) 474-7147

This morning I talked with Jay Newgaard, our chief accountant, in order 'tc‘?:u find
out the status of the DOE grant for geothermal work in Alaska (DE-FGOT7-

84ID12524). In the following table I have listed our best estimat
that remains, as well as the way the award should be amended in
the RSA to the Geophysical Institute.

g . ;
Personal Services 28,116
Travel 392
Contractual 195
Commodities 1.000
total $30,703

The major reason for this rearrangement is have enough money in
for contractual services as specified under Geophysical Grant GI

On a separate front, our accounting personnel have not yet recei
the May 15 extension of the award period for the contract.

‘f of the ‘Imoney
order to' allow

7,266
1,200
21,237
1.000 !

$30,703 |

the new award
87-217.

vied notice of

I expect that the

notice of extension is somewhere in the mail between Juneau and Fairbanks or

Anchorage. Could you please send a xerox of the notice of extension to me at
the Fairbanks address listed above? 1 will pass a copy on to our|accounting
personnel. Thank You.

Please call if you have any questions.

Sincerely;

Christopher Nye/tl/q'_'




CN/ram

October 14, 1985

Ronald A. Ring _ , !
U.S. Department of Energy ’
Contracts Management Division

Idaho Operations Office

785 DOE Place

Idaho Falle, Idaho 83402

Dear Mr, King:

This morning I talked with Jay Newgaard, our chief accountant,| in order to
find out the atatus of the DOY grant for geothermal work 4in Alaska. !
(DE~-PGO7-841ID12524), 1In the following table I have listed our| best estimate
of the money that remains, as well as the way the award should| be amended in
order to allow the RSA to the Geophysical Institute, .

Remaining amount New award structure
Personal services . 29,116 7,266_ ;
Travel 392 }.200 [
Contractual 195 2;,237 :
Commodities 1,000 1,000 |
Total $30,703 » $30,703

r
i
The major reason for this rearrangement is we have enough money in the new

awvard for contractual services as specified under Geophysical Grant {1 57-27.

On e separate front, our acecounting personnel have not vet received not%ce of
the May 15 extension of the award period for the contract. I expect that the
notice of extension is somevhere in the meil between Junesu and| Fairbanks or
Anchorsge. Could you please send a xerox of the notice of extenpsion to me at
the Fairbanks address listed above? I will pass a copy on tc our accounting
personnel, Thank you. ‘ ‘

Please call 1f vou have any questionsf

Sincerely,

Christopher Nye

cc: R.D, Reger, W.G. GAlbert, R.J. Motyka
Peggy Brookshiery/ William Drake




TITLE:
SUBMITTED TO:
SUBMITTED BY:

"TECHNICAL EVALUATION
OF GRANT PROPOSAL

Geothermal Studies in Alaska

DOE-ID

Surveys
794 University Avenue, Basement

Fairbanks, AK 99701 (907)474-7147
AMOUNT REQUESTED: $39,891
AMOUNT SUGGESTED: $35,000
PROPOSED DURATION: ~July 1, 1985 - June 30, 1986

PROJECT DESCRIPTION:

b
)
I

|

Alaska Division of Geological and Geophysi#al

}
]
)
§
|
!
|

In conjunction with Alaska Geophysical Institute,

1

investigate Mt. Spurr, an active volcano, to determine petrolog1c models of

magma evolution.
the existence of an active magma chamber.
to compile a literature summary of all literature pertaini
resources in Alaska.

GENERAL REMARKS:

].

SPECIFIC REMARKS:

Work Statement:

These models will be used to determine $he l]k]uhood of
A second proposal task would be
ng to geothermal

Adequate to define petrology of Mt. Spurr, and

coordination with AK Geophys1ca1 Inst. will allow a good 1ook at Mt.

Spurr,

Task changes:
reduction in funding.

May need to delete literature compilation to acc¢ommodate

Manhours: Adequate to perform Task 1 (petrology).

Materials: Adequate, includes lab supplies, etc. No equipment
purchases.

Subcontracts: ~None

Travel and Per Diem: Includes trips to volcano and Uni
Santa Cruz to do rock chemistry. Most travel expenses
work are listed under AK Geophysical Inst. proposal.
Other Direct Costs: None. Also note that DGGS is not
overhead to this project.

)
Ve Ca11forn1a,
related to field

!
chargingﬁany

|

.85




6.

Proposer S Capab111ty to Meet the Objectives: AK DGGS has met all past
objectives under the State Coupled Program (but not always onh time).
Their reports are very good. j

Key Personnel Qualifications: PI has a Ph.D. in AK Vo]can1c{Petro1ogy,
and, although new to the State Coupled Program, shoulld be able to

produce a quality report. Tightly controlled Statement of wérk will
encourage on-time completion.

l
Anticipated Objectives and Probability of Success: The defirition of a
magma chamber may or may not be successful, as its ex1stence bs largely
unknown. If this approach will work, DGGS will be able to define input

of heat to any geothermal system. ThlS should be rated: !
100% to meet Statement of Work. |

75% to meet objective of defining magma {
100% to meet objective of understanding magmatic |evolution

A\



AK/DGGS - Suggested SOW

A1l work is to be done in the area of Mt. Spurr Volcano, in conjunFtion
with personnel from the University of A]askaeFaidﬁnks Geophysical |
Institute. : . '
1
' 1
1. Collect a complete suite of Holocene lavas. F

2. Collect a representative suite of other late Tertiary lavas.

3. Conduct petrographic and microprobe studies of these 1av§§ to
detect and document magma mixing and/or crystal fractiongtion at
a range of depths, if appropriate, and, if possible, iny;r magma
temperatures. f

4. Analyze whole rock samples for appropriate majg'and trace
elements. : !
‘ |

5. Prepare a final report, which will include tables of a]]Jpata,
interpretations of the range of chemistry in terms of magmatic
processes adiscussion of the derived history of the vo]cﬁno,a&d
interpret 411 data(including results of cooperatijve effoqts with

the VAF Geophysical Institute and preexisting tumerole gas

geochemistry data from the DGGS). in terms of the sha]]ow}magmatic

system and present magmatic geometry.

g
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BILL

DEPARTMENT OF NATURAL RESOURCES

SHEFFIELD, ¢o VERNOR

1 POUCH 7-028 .
ANCHORAGE, ALASKA 99510
DIVISION OF GEOLOGICAL & GEOPHYSICAL SURVEYS PHONE: (907) 276 2653

o U

UNIVERSITY AVENUE, BASEMENT

FAIRBANKS, ALASKA 99701
PHONE: (907) 474-7147

September 26, 1984

Mr. Ronald S.H. Toms G
Code CE-324

U.S. Dept. of Energy

1000 Independence Ave., S.W.

Washington, D.C. 10585

Mr. Toms:

Please find enclosed, for your consideration, a proposal for

geothermaﬁ

studies in Alaska. Two tasks are proposed: 1) a petrochemical study bf young

ejecta at Mt. Spurr, and 2) preparation of an annotated bibli
geothermal activities in Alaska. Work on the first task will
coordinated with work proposed by the University of Alaska Ge
Institute in a separate proposal to DOE,

The bulk of the budget is for the study at Spurr. I propose
chemical composition of the ejecta to confirm or disprove the
shallow level magma chamber.

I have tried to keep the budget to a minimum, but I need to s
of time analyzing the rocks and there are no internal DGGS fu
position.

Sincerely,

Dbl ] by

Christopher J. Nye
Geologist

ography qf
be closely
ophysical

to use the
existence of a

pend quite a bit
nds for my

Enclosure




Title: Geothermal Studies in Alaska

Task 1:
the shallow level magmatic system at Mt. Spurr.

Task 2:

Submitted to:

Submitted by:

Amount Requested: $39891

Time Duration:

PROPOSAL

Petrochemical constraints on the existance and

Summarization of geothermal energy investigati

Ronald S.H. Toms

Code CE-324

U.S. Department of Energy
1000 Independence Ave. S.H.
Rashington D.C. 10585

Christopher J. Nye

Alaska Div. Geol. Geophys. Surveys
794 University Ave., Basement
Fairbanks, Alaska 99701

July 1, 19€i:jJune 30, 19

nature QF
i

ons in Alaska.

i




‘Description _apd_Hork Statemept_-_Task_1

As part of a cooperative DGGS - Univ. of Alaska Geophysic
program to assess geothermal resources at Mt. Spurr we propose
ples of Holocene lavas and tephras from Mt. Spurr, to measure
of major and trace chemical constituents in these samples, and
formation to to deduce the nature of the magmatic system provi
the edifice.

Magma is the ultimate heat source for volcano hosted geot
In many areas active volcanoes can be assumed to have shallow
chambers. This is not the case at convergent margins,
historic eruptions are not neccessarily comagmatic. Possible ¢
for magmatic plumbing systems range from intermitantly fed cra
crustal magma chambers to large, upper crustal magma chambers.
now accumulating which suggests that in calcalkaline volcanoes
sume Spurr to be, magma residence is often deep in the crust,
crust.

al Institute

to colléct sam-
concentr%tions
to use %his in-
ding heat to
hermal systems.
level ma&ma

rhere swccessive}

onfigurations

cks to sub-
Evidence is

, which ke as-

or beloujthe

Rhile the fact that Spurr is active cannot be taken as cdnclusiveJeviden—

ce that there is a shallor magma chamber, relatively vigorous
tivity, and the possible presence of a collapse caldera provid
such a chamber may exist.

At volcanoes where volcanic stratigraphy for the last few
be accurately determined and collected a geochemical test for
ber can be readily constructed. Given enough information to ov,
set of equations defining the chemical behavior of magmatic sy
lowing possible scenarios can be tested:

1) each eruption is produce by a separate aliquot of magma

the source region (ie there is no shallow chamber);

2) each eruption is triggered by the introduction of magma

region intruding, and mixing with, a crustal magma chamber;
3) each eruption is produced by eruption from a closed, fra
ma chamber; and

Holocene| ac-
e hope tbat
millenn#a can
a shallob cham-

erdeterm?ne the

stems thf fol-

introduq%d from
I

from theﬂsource

ctionatibg mag-

4) sufficient heat is available in the crust to partially melt uppe? or

lower crustal material. This may require additional determi
radiogenic isotopes, w®hich is not covered under this propos
provide unequivocal information.

In addition it is also sometimes possible to infer the depth of
ber, if it exists.

nation of
al, in order to

a shalloi cham-
|

Any of the above scenarios is possible, and each has radically difﬁ?rent

implications for the nature of heat supply to the crust and the
geothermal system.
lavas at Crater Peak provide, to my knowledge,
canic stratigraphy of any volcano in Alaska.

the best exposed

cannot anticipate the final conclusions.

Specifically, we propose to:
1) collect a complete suite of Holocene lavas;

2) collect a representative suite of other late Tertiary lavas;
3) conduct a petrographic and microprobe study of phases iq these

detect and document magma mixing and/or crystal fractionat
of depths,
4) analyze

Spurr is uniquely suited to this approach sin

Because there is nc
formation on the mineralogy or geochemistry of Holocene ejecta f

nature of the
ce the exposed
Holocene vol-
published in-
rom Spuﬁr we

J

yLvas to
on at a range

if appropriate, and infer magma temperatures, iq possibie;
whole rock samples for major oxides and trace elements in-

cluding representatives of the alkalies and alkaline earthé, rare earth

|

|
i



' become,

‘Budget

‘Travel:

elements, highly charged small cations and transition metal

.
8

5) interpret the above to determine which magmatic processes producg the

observed range of chemistry; and
6) Interpret the above in terms of the nature of the shallo
system.
Re will work closely with the UAF Geophysical Institute to insur

straints from their geophysical work are incorporated in the final model:

will also incorporate the preexisting fumerole gas geochemistry

{ DGGS). |

Re stress that Re need a complete set of data to achieve our goals.

R magmat&c

e that an—
Re
of Roman}notyka
Any

compromise during data collection will rapidly leave the chemical system un-

derdetermined and preclude a unique interpretation.

The product of this will be a single report which:
1) tabulates all data obtained;

2) describes the derived history of the volcano in Holocene time; and

3) interprets the chemical history in terms of the present
geometry.
Descr;pt;nn_and_Bnrk_s;ﬂtemen:-:_Iask_Z

magmatic

I

Six years have elapsed since the DOE's state-coupled geothermal prdgram in

Alaska was initiated. During this periodq,

geothermal projects funded by DOE and

by the State of Alaska have produced an explosion in information and knéwledge

of the State's geothermal resources. Numerous reports, articles,
theses pertaining to geothermal energy in Alaska are now,

available.

maps agd

or xill shortly
Under this task DGGS proposes to summarize all availqble

literature relating to geothermal resources in Alaska in one document. J

The proposed title of the document is "A Summary of Geothermal Energy In-

vestigations in Alaska”.
1) an annotated bibliography of available literature pertai
mal resources in Alaska;

2) brief descriptions of major geothermal projects in Alaska and a

agencies involved; and
3) a list of State and Federal agencies,

The document is expected to be about 25 double-spaced manu
length excluding tables and figures.

ficient internal funds are available.

Personal Services:

Bepnefits

Bogition Iime Salary

Geologist III 5 1/2 mos $3522 $1109
Geol. Asst. I 2 mos 2317 730
College Intern 2 mos 11.46/hr

One round trip to UC Santa Cruz for rock and mineral analyses

with anticipated minimum per diem for analytical work.

Contractual:

The document will include the following;

and private companies and
tants actively involved in geothermal energy studies in Alaska.

The document will be published at 1
a DGGS Report of Investigations but preferably as a DGGS Special Report|

|geother-

|
1list of

I
lconsul -

ning to

|
cript pages in
east as
if suf-

'Total

}

$25470
| 6094
| 3662
$35231

1600




Estimated costs of microprobe,
Commodities:
Equipment:
Grand Total:
Explanation:

The Geologist III salary is for Nye for the Spurr project a
minimum time required to acquire and model the neccessary data.

XRF and other instrument time.

!

i
|

2060
HOOO
-0

$3P891

d is the
pproximately

two and a half months are needed just for data acquisition and r ductionﬂ He as-
sume no unanticipated delays in data production and no extended downtimes of

neccessary instruments. The DGGS laboratory (free of charge) wil

be used as

much as possible but at this date cannot, and is not anticipated to be aﬂle to,

produce all the data neccessary for an unambiguous study in a timely manner.

The trip to California and contractual expense are for the purpose of acquiring

data. The Geological Assistant salary is for Liss for task 2. Th

tern salary is for field assistance for Nye and help in preparing samples,

- reducing data and drafting figures for Nye and Liss.

0011eg% in-

Field expenées other than

salary for DGGS personnel are included in the budget of the separate proposal

submitted to DOE by the UAF Geophysical Institute.

Personnel Background

Dr. Christopher J. Nye, the principal investigatior, has be?n Rith t
DGGS geothermal group for one year. During this time his principyl tasksi

!
!

he
have

been to compile prexisting petrochemical data from young lavas of the Makushin

Geothermal Field, to continue with the analytical program in tha

ppoduce a detailed map of that area. The map has been released as a DGGS|
of Investigations, the interpretation of the rock geochemical daFa is in,
Nye graduated from UC Santa Cruz in 1983. His dissertation con-

preparation. Dr.
cerned the detailed geochemistry of two Alaskan volcanoes. A par
of this work ®was investigation detailed enough to constrain both
processes and the nature of the shallowr system. A resume is appe
proposal.

énd to
Report

area,

ticular concern
magmage?etic
nded to Fhis

Shirley Liss, a Geologic Assistant, has been active with the DGGS Géother-

mal Group for five years. Ms. Liss has a B.S. in Physics and has
work equivalent to a B.S, in Geology. One of her tasks with DGGS
maintain and update the DGGS geothermal library. Ms. Liss is the
qualified to assist in the annotating the library and assisting

tion of the document summarizing geothermal activity in Alaska.

Anticipated Objectives

Task 1:
1) Collect an adequate suite of stratigraphically controlle
pre-Holocene ejecta.

2) Analyze minerals and rocks for an adequate range of majo
elements,

3) Model the geochemical data to determine which of several
processes are governing chemical variations among the sampl

4) Deduce the existance, size and location of the magma cha

done co%rse
has bee? to
refore well

in the prepara-

d Holocene and
A @
r and trace

1
possiblg
es.

)
|
mber. l
3




Task 2:
Preparation, production and publication of a special report containing a

bibliography of geothermal energy in Alaska; brief descriptions ofkmajor
geothermal projects; and a list of agencies and consultants currently ac-

tive in Alaskan geothermal studies.

Probability_of Success

Task 1:
1) 90%
2) 100%
3) 90%
4) 80%
Task 2: 100%
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RESUME of CHRISTOPHER JOHN NYE

Address

Alaska Division of Geological and Geophysical Surveys
794 University Avenue, basement
Fairbanks
Alaska, 99701 (907) 474-7147
Personal Data

Born: 12/13/52, Rochester NY

Citizenship: United States

Ssi#: 009-44-2218

Marital Status: Single

Education

Ph.D., 1983, Geology, University of California at Santa C
title; "Petrology and Geochemistry of Okmok and.Wran
Alaska"

M.S., 1978, Geology, University of Alaska at Fairbanks.,
"The Teklanika Formation in the Calico Creek Area, M
National Park, Alaska"

B.S., 1976, Geology, University of Alaska at Fairbanks

Honors and Awards

ruz. Th%sis
gell Volcanoes,
i

Thesis title;
t. McKinley

|

. Texaco Scholarship, 1975; Outstanding Student in the Earth Sciences,

1976; Wilson Award (outstanding science student on campus
1976); UC Regents Fellowship, 1978-1979.

". Professional Society Memberships

American Geophysical Union, The Geochemical Society, The |
Society of America. :

Professional Experience

7/83-present: Geologist III, Alaska Div. Geol. Geophys. S
7/82-9/82: Field Assistant, Geophysical Institute, UAF
7/80-8/82: Research Assistant, UCSC

1-6/80, 3-6/79, 9-12/78: Teaching Assistant, UCSC
1/78-5/78: Instructor, Geology Department, UAF

5/77-9/77: Geology Assistant I, Alaska Div. Geol. Geophys
5/76-5/77: Teaching Assistant, UAF

Publications

Nye, C.J., and Reid, M.R., Geochemistry of primary and least
lavas from Okmok Volcano, central Aleutions:
magmagenesis, submitted to J. Geophys. Res.

Nye, C.J., Queen, L.D., and Motyka, R.J., 1984. Geologic map
geothermal area, Unalaska Island, Alaska. Alaska Div. Geo
Report of Investigations RI 84-3, 2 sheets, 1:24,000.

Gilbert, W.G., Nye, C.J., and Sherwood, K.W., 1984. Contrast
sequences in the central Alaska Range. Alaska Div. Geol.
Report of Investigations RI 84~ , in review.

Nye, Christopher J., 1983. Petrology and geochemistry of Okmok and Wrangell

Volcanoes, Alaska. UC Santa Cruz Ph.D. thesis, 208 p.

sy Sigma Xi

%ineraloéical

. Sur.

fractioﬁated

Implications for aré

ing Triaésic
Geophys. }Sur.
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of the Makushin
1, Geophys. Sur,
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Nye, Christopher J., 1978. The Teklanika Formation in the quico CreFk area,
Mt. McKinley National Park, Alaska. University of Alaska |M.S. thesis, 68

P. -

Abstracts ' j

Swanson, Samuel E., Romick, Jay D., Neal, Robert J., and Ny%, Christopher
J., 1984, Magmatism in the oceanic-continental transition in the 'Aleutian
Arc. GSA absracts with programs, in press. ‘

Nye, Christopher J., and Reid Mary R., 1[984. High Ti ferrobqsalts im an

. island arc setting. GSA abstracts with programs, 16 (326).

Nye, Christopher J., 1983. Anatomy of a magma mixing event. |GSA abstmacts
with programs 15(654-655).

Nye, Christopher J., Reid, Mary E., and Gill, James B., 1983. High t@mpera-
ture parental magmas from Okmok Volcano, central Aleutiaﬂs Implications
for arc magmagenesis. EO0S 64(892).

Swanson, Samuel E., Nye, Chris, and Motyka, Roman J., 1983. Petroloov of the
Makushin volcanic field, Unalaska Island, Alaska. EOS 64(335). !

Nye, Christopher J., 1982. The Wrangell Volcanoes: Voluminous volcanism
.associated with microplate accretion. GSA abstracts with programs
14(221). j

‘Reid, Mary, and Nye, Christopher, 1981. Geochemistry of least fractionated
basalts from Okmok Volcano, central Aleutians. EOS 62(1092).




UNIVERSITY OF UTAH RESEARCH INSTITUTE

EARTH SCIENCE LABORATORY
391 CHIPETA WAY, SUITE C
SALT LAKE CITY, UTAH 84108—1295
TELEPHONE 801-524-3422

MEMORANDUM

February 25, 1985

T0: Duncan Foley
FROM: Howard Ross

SUBJECT: Evaluation of GM3D gravity model output for Alaska State Team

I have completed a brief review of four gravity model input/output sets
submitted by Gene Wescott, Geophysical Institute, University of Alaska on
behalf of a student presently working with program GM3D. A first inspection
of the output did indeed suggest there may be problems with program GM3D, or
in its conversion to the University of Alaska VAX computer system.

Plotting the source bodies roughly to the scale of the grid interval
shows that the prisms are extremely small when compared to the grid interval
and for the four computed models only one point (the -207 mg value) was
totally over tﬁe anomalous prism, and only one point (-108 mg) was over an
edge. A1l other computed data values were at least 0.50 grid intervals from a
corner, or farther from an edge of the body. Besides being of small
horizontal extent (as compared to the grid interval), the prisms are shallow
(0.025 g.i.) and thin (0.05 g.i.). As a result thegravity anomaly attenuates

very rapidly as one moves away from the center of the prism.




I made an independent calculation of the maximum anomaly amplitude, by
computing the anomaly above a buried vertical cylinder, on its axis. A

cylinder of equivalent volume is given by

2 2

Vc = Vp , T h = xh,
SO r =/_' = 74,044.24 ft. /////.//////
m S\
d
. AT
Using a simple formula from Dobrin (1960), Lz=h

(=]
1]

, 2nyo (L - S1 + 52) (L, Sl’ SZ in kilofeet)

-207.67 mg

(o]
n

which compares to the 9 = -207.09 mg from GM3D. Thus the data point in
question has not been "blown up" but has a correct amplitude of -207.09 mg.
Unfortunately, I was unable to duplicate the model results by using our
archive copy of GM3D. We have been awaiting parts to repair our tape drive
and GM3D is not routinely available without re;poo]ing. Instead I have
computed several models using our improved program, GM3, which was access-
ible. GM3 uses the same numerical algorithms as GM3D, but has some new tests
for drive by zero, some output changes, and the +Yl1 axis is geographic
north. Nonetheless, I have duplicated most of the results of the models
submitted and I tan see no problem with their version of GM3D.

Copies of several models are included to indicate the importance of a
proper grid size, to compare anomaly magnitudes at various places, etc. It is
important to note the maximum values, contour intervals and matrix (scaling)
factors for our line printer contour maps. Our GM3 version plots out 3 or 4
significant figures and requires annotation of the decimal point. A brief

description of the output follows:




Model A-1 single prism, g.i., = 65620 ft.

This grid interval is 0.25 the size of the University of Alaska grid
interval, and permits computation points over the center, over an edge, and
over a corner with resulting values of -207, -108.1, and -57.2 mg respec-

tively. These agree with data values for equivalent positions on the various

University of Alaska plots.

Model A-2 single prism, g.i. = 32810 ft.

Similar to A-1 but with a smaller grid which better illustrates the rapid
attenuation of anomaly amplitude near the edge and corners of this shallow,

thin prism.

Model A-3

Same prism, large grid interval, offset from center to the southeast
quadrant (different from GM3D). Nearest data points (-1.76 mg) are about 0.5

g.i. from Eorners. Agrees with University of Alaska models.

Model A-4

Five prisms, large grid interval. Duplicates results of University of

Alaska output. Note virtues of drawing bodies to scale.

Gene Wescott also mentioned that he may have had a problem with a
magnetic model. .I recall some discussion of an error in an early version of
GM3D when the observation point was located directly over an edge (or corner?)
of a prism. If there was such an error we had it corrected in later versions
of GM3D and GM3. I have used the same single prism model for calculating a
magnetic model at the north magnetic pole (D = 0°, I = 90°), model! M-1, and
for Arizona field parameters (D = 15°, I = 60°), model M-2.

Although the anomaly contours are a little irregular, I believe this is




because the observation points are so close to the prism. I see no indication
of erratic values over corners or edges on this output from our new version,
GM3. I suggest that Gene try to duplicate these model results using his
program. Have him call me if there is a problem.

Dan (Gene's student?) noted the need for a larger grid, such as 30 x
30. We also had the need and have a larger, variable grid option in our
proprietary version, GM3. I suggest he can use a smaller grid interval over
individual bodies to get a better result, then piece the results together.
Note that GM3D has the capability for offsetting the desired computational

grid of (15, 15) from the geographic center of the model.

“Gwrers

Howard P. Ross
Section Head, Geophysics

HPR/jp
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Project name: ALASKA STATE COUPLED SueFe 7

TEST GMED #1 A—i
Model: 1 PRISMy SMALL GRID

Units in Feet

MAGNETIC PARAMETERS

ranth®s field: e gammnase, :
Inclination = 0. degrees Dectination = 0. degreese
PRLSM X1 X2 Y1 Y2 J1 D2 DC SC

1 -65620. 656200 =65520. 65620, 6562« 19686, -1.50 0.




GRID PARAMETERS
Gravity Model

Number of Grig Points in X Jirection: 15
Number of Gria Points 12 Y Jdirection: 15
Grid Spacing in Feet: 655520.00

X 0ffset in Feet: .00

Y Offset in Feet: 0.00




CONTOURING PARAMETERS
Jata Maximum: -03352-01
Jata Mininum: -207.
Sontouring Interval: 50.0

CONTIOUR VALUES

(d) = -0.500E 02
(c) = -0.100E 03
(b} = -0.150E 03
‘(a). = -0,200f 03
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MATRIX FACTOR: le0E-04

1 2 3 4 5 5 7 8 9 10 11 12 13 14 15
1 =334 =415 =512 -624 =-742 =852 =931 -960 -931 -852 =~-742 -624 =512 =415 =354

2 =415 =534 =687 -877-1034-1311~1477~1541-1477-1311-1094 -877 -687 -534 -415

3 =512 -687 -$32-1263-1685-2155~-2556-2709-2550~2155-1685-1263 =332 =687 =512

4 =624 =-877-1263-1852-2713-3355-4969-5458-4969-3855-2719-1852~-1263 ~877 =624

S =742-1094-1685-2719-4553=-7707=1173=1381=1173-7707-4569-2719-1685-1094 =742

6 '852-1311-2155-3855-770731756=4021=5gﬁ~21021=1756‘7707-3855“2155-1311 -852
z)D/ ~
4 AN
/ \
7 -931-1477-2550-49691117324021f5123:1j8&§5122={92121173-4969-2550-1477 -931
/ »&7' \Q AN
/ ) \
8 -960~-1541-2709-5458=1381=535,71=10€1=2070=1081=5571=1381-5458-2709-1541 -960
{ , / /

AN Lo i \ /- V /
\ ~ ~ ’
9 -931-1477-2550-«969211733402l=5%24=1ﬁ8135123=402111173-4969-2550—1477 -931
\\ /
N 7

10 -852-1311—2155-3855-7707=l7552402f=337lf4621=1756-7707-3855-2155-131l -852
11 =-742-1094-1685-.713-45565-7707=1173=1381=1173~-7707-4569-2719-1685-1094 -742
12 =~-624 =-677-1263-18652-2719-3855-4969-5458-4965-3855-2719-18652-1263 =~-877 =624
13 =512 =687 =-932-1£63-1685-2155=-2550-2709-2550-2155-1568€5-1263 -932 -687 =312

14 =415 =534 =-687 -877-1034-1311-1477-1541~1477-1311-10%4 =~-677 -687 =534 =415

15 =334 -415 -512 -624 =742 =852 =931 ~-960 -931 -852 =742 -624 =512 =415 -334




Praject name: ALASKs STATE CO42LEID
TEST CMED #1 A-2
Model: 1 PRISMs SMALL GRID (SMALLEST gt AL BINAC B

Units in Feet

MAGNETIC PARAMETERS

fFarth"s fielo: O¢ Cammase
Inclination = 0+ egrees Declination = Ce degreese
PRLSM X1 ~2 Y1 Y2 J1 D2 ocC SC

1 '65620. 650200 ‘65620. 65620. 65620 19686- ‘1050 O.




GRIO PARAMETERS
Gravity Model

Number of Grid Points i1 X Jirection: 15
Number of Grid Points in Y Jirection: 15
Grid Spacing in Feet: 32810.0C

X Offset in fFeet: 0.CO

Y Offset in Feet: J3.00




CONTOURING PARAMETER®:

Jata

Maximums:

data Minimum:
Contouring Interval: 2%.0

cONTIOUR VALUES

(3)
(f)
(e):
(a)
(c)
{b)
(a)

(L S T I A A ]

“OobOOE
-0+750E
-6.100E
-0.125C
“0.15OE
-0.175E
-0.200E

‘00281
~-207.,

02 —
02

03 —
3

05 —
83

03 —
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MATRIX FACTOR:

1
-280

=350

=436

/—'- i g A
=530 -770-114&-L755*2726-4021-5148-5571-5148-4021-272.-L75;lll44 -770

-642

-739-1173-2028-4021=1045=5723=1035=1081=1035=5722=1045=-4021~-2028~1173
!
-810-1324-2402-5148=1535=190
-835-1381-2544-5571=1681=190
-810-1324-2402~5148=1535=10

-740-1173-2028-4021=1045=5724=1035=1081=1035=5723=1045-4021-2028=-1173

-642

e, -
~-536 -770-1146-1]5@-2726-4021-5148-5571-5148-4021-2726-1J5

~436

-3550

-280

2
=350

=456

=595

3 4
4356 ~536
-595 -770

1.0E~03

5
-642

6
-740

7 8
-810 -835

9
-810

10
-739

-972-1173-1324-1381-1324-1173

11 12
-642 =536
=972 =770

-823-1144-1564-2028-2402-2544-2402-2028-1564-1144

~. -

13 14
=436 =350
-595 -456
-823 =595

~G72=-1564-2726-5261=1045=21535=1681=1535=1045-5261-2726-1564

35=1911=1987=1911=140
81=1987=2070=1987=10

35=21911=-1987=1911=10

-972-1564=-2726-5261=104521535=168171535=1045-5261-2726-1564

-595

=456

=350

-

N

N

~823-1144-1564-2028-2402-2544-2402-2028-1564-1144

-595 -770

~436 -536

~972-1173-1324-1361-1324-1173

-642

-740

-810 -835

-81¢C

-739

-572 ~770

=642 =536

-823%

-595

=436

-972

13521535-5148-2402-1324
8121681-5571-2544-1381

35=21535-5148-2402-1324

-972

571144 =770

=595

-456

=350

15
-280

-350

~436

=536

=642

-739

-810

-835

-810

=740

-642

=536

=436
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Project name: ALASKA STATE COJU>LED
TEST GM3D #2 A_3
Moael: OFFSET PRISM #H#rl |
’|L:./..624R) ‘FT.-

Uﬂfts '*n Feet O-p\"",s‘_," +(3 T -.-;,r.rg

L

MAGNETIC PARAMITERS

Carth"s field: 0Oe gammase.
Inclination = s uegrees Jdeclination = 0e UeBgrees.
PRISM X1 > 2 Y1 Y2 21 02 ocC SC

we s+ CeasC Sovth Novth

1 853060« 984300.-584300.~-853060. 6562« 19686, =1.50 O




GRIJ PARAMETERS
Gravity Model

Number of Griag Points i1 X Jdirection: 15
Number ot Gria Points 4n Y Jirection: 13
oGrid Spacing in rFeet: 262480.0C

X 0ffset in Feet: 0.00

Y Oftset in Feet: 0010




CONTOURING PARAMETERS
Jata Maximum: -0e1532-03
Jata Minimum: -le76
Contouring Intervcl: 0.500

CONTOUR VALUES

(c) = -0.500E 00
(o) = -0.100FE 01
(a) = -0.150& 01
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, MATRIX FACTOR: l.0E=05
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 =152 -175 -202 -232 -265 =300 -335 -368 -397 -419 =-430 -430 -419 -397 =368
2 =175 -205 =241 -281 -327 =377 -430 =-482 =327 =562 =5B1 =581 -562 =527 =482
3 =202 -241 -287 -343 -408 -482 -562 -644 -719 -778 -810 =810 =778 ~719 =-b44

4 =232 =281 =343 -419 -511 -521 -748 -883-1013-1119-1179-1179~-1119-1013 -883

-265 ~-327 ~-408 -511 -64%4% =-810-1013-1244-1483-1688-1808~-1808-1688~-1483-1244

(8]

6 =300 -377 -482 -621 -810-1064-1395-1808-2273-2707-2378-2978~-2707-2273-1808
7 =335 =430 -562 ~-748-1013-1395-1944-2707~3679-4705~-5412-5412-4705-3679-2707
8 ~-368 -482 -644 -883-1244-1808-2707-4139-6317-9116=1140=1140-9116-6317-4139

3 =397 =527 =719-1013-1483-2273-3679-6317=1140=2040=3060=3060=2040=1140-6317

/'05‘;'_70:\\

10 -419 =542 -778-1119-1688-2707-4705-9116=2040£g347=1311=1311=5347=2040-9116
{ ~1.5
/ //\
11 -430 -581 ~810-1179-1808=-2378-5412=1140=3060=1311=1756=1756=1311=35060=114¢C

INEIIIN

12 -430 -581 -810-1179-1808-2378-5412=1140=3060=1311=1/56=1756=1311=5060=1140

NN/

13 -41S -562 =-778-1119-1688-2707-4705-5116=2040=534721311=1311=5347=2040-9116
\/
14 -397 =527 =-715-1013-1483-2273-3679-6317=-1140=2040=3060=3060=2040=1140-6317

15 -368 =482 -644 -883-1244-1508-27067-4139-6317-9116=1140=1140-5116-6317-4139

Arn @? @ f)(, —=~/. 74 m;




Praject name: ALASK~ STATE CJU>LZID
TEST GM3D 84 A-4
Model: FIVE PRISMSs LARGE 5.l .
I,
Untts in Feet

MAGNCTIC PARAMITLRS

carth®s fielau: Je guammase.

Inclination = 0. segrees Jdectination = 0O degreese

PRISM X1 "2 Y1 Y2 01 D2 DC sC
1 -984200.-8530606-984300.-853060. 6562 19686, -1.50 0.
2 -984300.,-653,60. 853050, 984300, 6562« 19686, -1.50 0.
5 853060. 984500e 853050, 384300, 6552 19686, -1.50 O
4 853060s 9645006-9843004-8530060, 6562+« 19686, =150 0.
5 65620 65-20s -65620. 65620, 6562+ 13686 -1.50 0.




GRIJ PARAMETERS
Gravity Moagel

Number of orid Pcints in X Jdirection: 15
Number of Grid Pocints 31 Y Jirection: 15
Grid Spacing in reet: 2562480.00

X Offset in Feet: 0.00

Yy Offset in Feet: Je 00




(4

CONTOURING FARAMETERS
Jata Maximum: =0eHd325z-02
Jata Minimum: =207, (r
Contouring Intervall 49.0

cONT.OUR VALUES
(a) = -0.500z 02
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MATRIX FACTOR:

1
~554

loOE‘O:—)

2 3 4 )
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Label: PRT062 =form

Pathname: <D42465>SCP>GM3-PRT
File Last modified: 85-02-22411:59:00.Frt

Spooled: 85=-02-22.11:59:08.Fri {Spooler rev 1941+
Started: 85~-02-22.11:59:08.Fri ON: PRO BY: PRO
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Praoject name: ALASKA STATE COJu2LED
TEST CMED #1

Modet: 1 PRISMs MASKRETIC ANOMALY #1
Gea \,\-L\/ © SMALLEST G RO

Units in Feet

MAGNETIC PARAMETERS D ot mr(f/;/ mﬁfrmf/zﬁ'//aﬁ fnmumﬁr's
Larth"s field: 60000e gammnase

Inglination = 90. degrees Decltinatijon = 0. degreese

PRLSHM X1 X2 Y1 Y2 D1 g2 0[C SC

1 -65620e 65620, -65620s 65620, 6562« 19686 -1,50 1008.




GRIJO PARAMETERS
Gravity Model
Number of Grid Points in X Jirection:
Number of Grid Points in Y Jirection:
Grid Spacing in Feet: 32810400
X 0ffset in Feet: 0«00
Y Offset 1in Feet: 0.00

15
15




CONTOURING PARAMETERS
Data Maximum: -0.,281
Data Minimum: =207,
Contouring Interval?l 50.0

CONTIOUR VALUES

(c) = -~0.100E 03
(db) = ~0e.150E 03
(a) = ~0.200E 03
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MATRIX FACTORC 1.0E-03

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

-280 =350 =-436 -536 =642 =740 -810 -835 -810 ~-739 =642 <536 =436 =350 =280

-350 -456 =-595 -770 -972-1173-1324-1381-1324=-1173 =~972 +770 =595 =456 =350

-436 =595 =823~1144-1554-2028-2402~2544-2402-2028-1564~1144 =823 =595 =436

-536 =770-1144~-1755-2726-4021-5148-5571-5148-4021-2726-3755-114% -770 =536

-642 =972-1564-2726-5261=1045=21535=1681=1535=1045~5261~2726-1564 =972 =642

-739-1173-2028-4021=1045=5723=1035=1081=1035=5722=1045-4021-2028-1173 -739

-810-1324-2402~-5148=1535=1035=1911-1987=1911=1435=1535~5{148-2402-1324 -810
~835-1381-2544-5571=1681=1081=1987=2070=1987=1081=1681-5571-2544-1381 =835

~810-1324=-2402-5148=1535=1035=1911=1987=1911=1035=1535~-5148-2402-1324 =810

-740-1173-2028-4021=1045=5724=T055=TUBT=TU35S5723=1045-4021-2028-1173 =740
~642 =-972=1564=-2726-5261=1045=1535=1681=1535=1045-5261~2126-1564 =972 =642
-536 =770-1144-1755-2726-4021-5148~5571~5148~4021~2726~1755-1144 =770 =536
=436 =595 -823-1144-1564-2028-2402-2544-2402-2028~1564~1144 =823 ~595 =436
-350 =456 =595 -770 -972-1173-1324-1381-1324~-1173 =372 -YJ70 =595 =456 =350

-280 <350 =436 =536 -642 =740 -810 -835 -810 =739 =642 =536 =-436 -350 -280
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Project namel ALASKA STATE COUPLED
TEST GMED #1
Modebt: 1 PRISMy SMaLL GRID

L T R R )

Units in Feet

MAGNETIC PARAMETERS

Tarth®s field: 0. ganmas.
Inctination = 0. degrees Declination = 0., degrieese
PRISHM X1 X2 Yl Y2 o1 b2 bDc sC

- . S D SR R GA R WP S WS W R A GBS GE GRS WP R R D ED NS G YR AR G W N SD WS e B R G G D ORGP S GS R N R G W WS A e R W e




CONTRACT DELIVERABLES

ORGANIZATION Alaska Div. Geol. and Geophys. Surveps
PRINCIPAL CONTACT Dr. Roman Motyka PHONE 987—@65~2528

CONTRACT NO. DE-FGB7-841D12524 CDMPLETION;DATE 8-13-85

ORIG. % OBLIGATED PAID RETAINED REMAINING NOTES
DOE 27,875 27,875
STATE 8 ]

% DATA UPDATED 8-14-85 (no statements recejived)

CONTRACT START TASKS

Original 8-13-84 Srynthesize water, gas, and isotopic
geochemical data, Copper River Basin
mud volcanos and mineral springs
1. synthesize available data
2. interpret data for geothermal resources
3. mineral equilibria studies of water
and gas analyvses with rocks from
nearby oil wells
4. prepare final report
9. management

COMMENTS 5-13-8S5

Due to a lack of progress on this work, Roman has requested a
no—-cost extension of one quarter in his letter of 5-18 -835. This
is probably reasonable.

COMMENTS 8-14-85

The no cost extension is not yet in place, but Romaén is gone for
the rest of the fiscal ¥year, and probably will return to work on
the program in October “85. Numerous phone calls to the Juneau
office of the DGGS have not resulted in any answers, other than
their tape recorder.

DF/ESL/8-14-85




TASK DELIVERABLES DATE DUE REC‘D
1,2,3 see #4
4 final report, to include: 8-13-85
data tables
discussion of geochemistry
results of equilibria study
geothermal interpretation
draft final report 46-30-85
S quarterly reports 1-15-85 ?
4-15-85 5-13-85
7-15-85 missing

DF/ESL/8~-14-83




7 Wy 85

STATE OF ALASHA / ==~

DEPARTMENT OF NATURAL RESOURCES |

| 230 SOUTH FRANKLIN STREET
| JUNEAU, ALASKA 99801
DIVISION OF GEOLOGICAL & GEOPHYSICAL SURVEYS PHONE: (907) 465-3400

Mr. Eldon Bray May 10, 1985
Depatment of Energy

Idaho Falls Operations Office

550 Second Street

Idaho Falls, Idaho 83401

Dear Eldon:

Little progress has been made on the Copper River
geochemistry project during the past quarter.

1. Program ENTHALP, which was received from the Department
of Scientific and Industrial Research, New Zealand, has been
debugged , is operational and has been successfully used for
Makushin geothermal data.

2. He experienced computor formatting compatibility problems
with program SOLVEQ, which was obtained from Prof. Mark Reed
at the U. of Oregon. The tapes have been returned to Prof.

Reed for reformatting.

3. Compilation of Copper River water and gas data onto
computor disks has been initiated.

Because of delays experienced in obtaining our micro-computor
equipment and copies of fluid-mineral equilibria programs and
because of other end-of-fiscal-year program commitments, work
on the Copper River project ‘has not progressed as well as
originally anticipated. With the summer field !'season rapidly
approaching it is unlikely we will be able to %omplete this
project by August as originally scheduled. I am therefore
compelled to request an extension on our contract of one
quarter. ‘



file:///lfJ/Af/

He will be obtaining some additional data on the Copper River
spring waters and gases this summer under a cooperative
pro8ram with Global Geochemistry Inc. of California and the
Scripps Institute of Oceanography. The goal of the program
is identification of mantle-derived gases, particularly
methane. The results of this study will have a direct
bearing on interpreting whether or not a geothermal resource
exists at the Copper River basin and it is possible that some
of the results can be incorporated into the present Copper
River basin geochemical study.

Sincerely,

Roman J. Motyka
Geologist

cc. Duncan Foley
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STATE OF ALASKA /b

DEPARTMENT OF NATURAL RESOURCES

O POUCH 7-028

" DIVISION OF GEOLOGICAL & GEOPHYSICAL SURVEYS PHONE. (007) 2762588 "

794 UNIVERSITY AVENUE, BASEMENT

JECEIVED (CITaN L zvd Uied

April 9, 1984

1’.(“:": l 1 13‘8&
Eldon Bray ADVANCED TECHInME
Department of Energy BRAMIR

Idaho Falls Operations Office
550 Second Street
Idaho Falls, Idaho 83401

Dear Mr. Bray:

As per our telephone conversation of April 9, 1984, I have revised our
proposal for geothermal studies in Alaska. Please find enclosed the revised
proposal entitled "Research and Investigation of Waters and Gases from the
Copper River Geothermal Area". The primary objective of this proposal is to
unambiguously determine whether a developable geothermal resource underlies
the Klawasi mud volcanc area in the Copper River basin.

The total cost of the proposed work, $27,875, includes $22,804 for personal
services and $5,071 for the purchase of an IBM-XT personal computer. The
latter is essential for completion of the tasks outlined in the proposal.
Thank vou for your consideraticn.

Sincerely,

A -
N N

Roman J. Motyka
Project Manager,
DGGS Geothermal Project

Attachment




PROPOSAL |

Title: Research and Investigation of Waters and Gases from the Copper River
Geothermal Area

Submitted to: Eldon Bray
Department of Energy
Idaho Falls Operations Office
550 Second Street
Idaho Falls, Idaho 83401

Submitted by: Roman J. Motyka
Alaska Division of Geological & Geophysical Surveys
794 University Ave., Basement
Fairbanks, Alaska 99701

Amount Requested: $27,875

Time Duration: July 1, 1984 - June 1, 1985




Description and Work Statement

The primary objective of this proposal is to use the available|geochemical
data base to determine unambiguously whether or not a geothermal resource
underlies the western part of the Copper River Basin.

Two groups of mud volcanoes and mineral springs are located in the Copper
River Basin--the Tolsona group west of Glenallen and the Klawasi group east of
Glenallen. Although both groups discharge saline waters, the Klawasi group is
distinguished by warmer water (20° Celcius) accompanied by vast quantities of
carbon dioxide gas. The saline waters fron both groups are thought to
originate from an over-pressured zone in the Cretaceous marine sédiments that
underlie the basin. The proximity of the Klawasi group to the extremely large
Quaternary volcanoes of the Western Wrangell Mountains has led to the
speculation that a geothermal resource underlies the mud volcahoes and is
responsible for the production of the CO, through thermogenic and geochemical
processes., Professors Gene Wescott and ﬁon Turner from the Geophysical
Institute, University of Alaska, found grevity, magnetic, self~potential, and
helium-s0il anomalies in the Klawasi area, the combination of which they have
interrupted as possibly indicating geothermal activity. However,
geothermometers applied to the Klawasi spring waters are inconclusive--some
‘suggest a cold water source while others indicate subsurface temperatures
greater than 150° Celcius.

An extensive geochemical data base now exists for waters and gases emanating
from the two groups of springs. Much of this data was acquired by DGGS during
field operations in 1981 and 1982, Using azn IBM~-XT personal cemputer we now
propose to:

1) synthesize all available data;

2) interpret these data in terms of their bearing on identification of
geothermal resources; and

3) perform mineral - equilibria znzliyses to determine whether water and
gas chemistries are in equilibrium with minerals identified in mnearby oil
and gas exploration wells.

The product of this study will be a report which will include:

1) tabulation of all available DGGS geochemical data plus any pertinent
data from previous investigations; :

2) discussionslgf wateisand gas She:%cal characteristicsﬁ stable isotope
composition, (0, D, C); and "He/ Ee ratios; |

3) results of mineral equilibria studies; and

4) discussion of whether or not the geochemical data indicate a
geothermal resource under the Klzwzsi area,

The purchase of an IBM-XT personal computer is essential to the completion of

the above described work in the man-hours zllowed. Purchase of this computer
is therefore included under the budget analvsis.

-2-




Cost Information

Personal Services:

Position ) Time Salary Benefits Total
Geologist IV, Fbks 3 mo $4100/mo $1291/mo $16,173
Geologic Asst 1, Fbks 2 1/4 mo  $2Z41/me $706/mo 6,631
: ‘ $22,804
Travel: None
Contractual: None
Commodities: None
Equipment:

IBM PC-XT with 256K RAM, 1 360K floppy disk drive,
matched 8087 and 8088 co-processors, green monochrome
monitor, and monochrome interface at 30 percent discount 4,386

IBM coler graphics monitor and graphics interface at
30 percent discount 493

MS-DOS 2.1 or current version of IBM cperating system

at 30 percent discount 42
Shipping and handling 150
§5,071

Grand Total: | $27,875

All travel, contractual, commodities, publization, and overhead costs will be
absorbed by DGGS. These costs are estimated to be at least equivalent to the
total amount of this proposal.

Proposer's Background

Dr. Roman J. Motyka, the principal investigztor for this proposal, has been in
the forefront of geothermal investigations in Alaska for the past five nears.
Dr. Motyka is the head of the DGGS Geothermzl Resource Assessment Program and
has conducted state-wide, regional, and site-specific studies of Alaska's
geothermal resources. Products of this work include a state-wide geothermal
resources map (1:2,500,000); regional resource maps (1:1,000,000); reports on
geothermal fluids investigations at the Makushin geothermzl area and
elsewhere; and several articles on geothermzl resources and thermal fluid
investigations which have been or will be published in the Transactions of the
Geothermal Resources Council, in the Journal oI the Alaskz Geological Society,
and in Chemical Geology. Dr, Motyka is currently involved in the Makushin
geothermal drilling project on Unalaska Islznd.




|
|
(

Dr. Motvka received his Ph.D. in Geology and Geophysics from the Geophysical
Institute, University of Alaska in 1983. The title of the dibsertation is
"Increzses and Fluctuations in Thermal Activity at Mount Wrangell, Alaska",

Key Personal Qualifications

Shirley Liss, a geologic assistant, has been active in the DGGS Geothermal
Prograc. for four years. Ms, Liss has a Bachelor's Degree in Physics and has
also done course work equivalent-to a bachelor's degree in geplogy. One of
her tasks has been to maintain and update the DGGS thermal fluids data file.
Ms. Liss is therefore well-qualified to organize the Copper River geochemical
data base for input into the IBM-XT computer. Ms. Liss alsc has a background
in computer programming and will assist in the mineral-equilibria and
water-rock interaction studies. Ms. Liss will also assist in drafting figures
and preparation of reports.

Anticipated Objectives

1) Gain a better understanding of the water and gas geochemistry of the
Copper River basin mud volcano and mineral spring waters.

2) Determine whether fluid geochemistry is in equilibrium with mineral
phases.

3) Unambiguously determine whether or not a geothermal resource underlies
the Klawasi area. :

Probability of Success

1) 100 percent
2) 80 percent

3) 60 percent




PROPOSAL

f
Title: Research and Investigation of Waters and Gases from the Copper River
Geothermal Area

Submitted to: Eldon Bray
Department of Energy
Idaho Falls Operations Office
550 Second Street
Idaho Falls, Idaho 83401

Submitted by: Roman J. Motyka
Alaska Division of Geological & Geophysical Surveys
794 University Ave., Basement
Fairbanks, Alaska 99701

Amount Requested: $27,875

Time Duration: July 1, 1984 - June 1, 1985




Description and Work Statement [
}
The primary objective of this proposal is to use the availabii geochemical
data base to determine unambiguously whether or not a geothermal resource

underlies the western part of the Copper River Basin.

Two groups of mud volcanoes and mineral springs are located in the Copper
River Basin--the Tolsona group west of Glenallen and the Klawasi group east of
Glenallen. Although both groups discharge saline waters, the Klawasi group is
distinguished by warmer water (20° Celcius) accompanied by vast quantities of
carbon dioxide gas. The saline waters from both groups are thought to
originate from an over-pressured zone in the Cretaceous marine sediments that
underlie the basin. The proximity of the Klawasi group to the extremely large
Quaternary volcanoes of the Western Wrangell Mountains has led to the
speculation that a geothermal resource underlies the mud volcanoes and is
responsible for the production of the CQ, through thermogenic and geochemical
processes. Professors Gene Wescott and 6on Turner from the Geophysical
Institute, University of Alaska, found gravity, magnetic, self-potential, and
helium-soil anomalies in the Klawasi area, the combination of which they have
interrupted as possibly indicating geothermal activity. However,
geothermometers applied to the Klawasi spring waters are inconclusive--some
suggest a cold water source while others indicate subsurface temperatures
greater than 150° Celcius,

An extensive geochemical data base now exists for waters and gases emanating
from the two groups of springs. Much of this data was acquired by DGGS during
field operations in 1981 and 1982. Using an IBM-XT personal computer we now
propose to:

1) synthesize all available data;

2) interpret these data in terms of their bearing on identification of
geothermal resources; and

3) perform mineral - equilibria analyses to determine whether water and
gas chemistries are in equilibrium with minerals identified in nearby oil
and gas exploration wells.

The product of this study will be a report whicﬂ will include:

1) tabulation of all available DGGS geochemical data plus any pertinent
data from previous investigations;

2) discussionslgf watessand gas hem%cal characterlstlcsa stable isotope
composition, 0, D, ) He/ He ratios;

?
3) results of mineral equilibria studies; and
|

4) discussion of whether or not the geochemical data indicate a
geothermal resource under the Klawasi area.

The purchase of an IBM-XT personal computer is essential to the completion of

the above described work in the man-hours allowed. Purchase of this computer
is therefore included under the budget analysis,
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Cost Information

Personal Services:

Position Time Salary Benefits Total
Geologist IV, Fbks 3 mo $4100/mo $1291/mo $16,173
Geologic Asst 1, Fbks 2 1/4 mo  $2241/mo $706/mo 6,631
$22,804

Travel: None

. Contractual: None

Commodities: . None

Equipment:

IBM PC-XT with 256K RAM, 1 360K floppy disk drive,
matched 8087 and 8088 co-processors, green monochrome
monitor, and monochrome interface at 30 percent discount 4,386

IBM color graphics monitor and graphics interface at
30 percent discount 493

MS-DOS 2.1 or current version of IBM operating system

at 30 percent discount 42
Shipping and handling 150
$5,071

Grand Total: $27,875

All travel, contractual, commodities, publication, and overhead costs will be
absorbed by DGGS. These costs are estimated to be at least egquivalent to the
total amount of this proposal.

Proposer's Background

Dr. Roman J, Motyka, the principal investigator for this proposal, has been in
the forefront of geothermal investigations in Alaska for the past five nears.
Dr. Motyka is the head of the DGGS Geothermal Resource Assessment Program and
has conducted state-wide, regional, and site-specific studies pf Alaska's
geothermal resources. Products of this work include a state-wide geothermal
resources map (1:2,500,000); regional resource maps (1:1,000,000); reports on
geothermal fluids investigations at the Makushin geothermal area and
elsewhere; and several articles on geothermal resources and thermal fluid
investigations which have been or will be published in the Transactioms of the
Geothermal Resources Council, in the Journal of the Alaska Geological Society,
and in Chemical Geology. Dr. Motyka is currently involved in the Makushin
geothermal drilling project on Unalaska Island.




Dr. Motyvka received his Ph.D. in Geology and Geophysics from the Geophysical
Institute, University of Alaska in 1983, The title of the dissertation is
"Increases and Fluctuations in Thermal Activity at Mount Wrangell, Alaska",

Key Personal Qualifications

Shirley Liss, a geologic assistant, has been active in the DGGS Geothermal
Program for four years. Ms. Liss has a Bachelor's Degree in Physics and has
also done course work equivalent to a bachelor's degree in geology. One of
her tasks has been to maintain and update the DGGS thermal fluids data file.
Ms. Liss is therefore well-qualified to organize the Copper River geochemical
data base for input into the IBM-XT computer. Ms. Liss also has a background
in computer programming and will assist in the mineral-equilibria.and
water-rock interaction studies. Ms. Liss will also assist in drafting figures
and preparation of reports.

Anticipated Objectives

1) Gain a better understanding of the water and gas geochemistry of the
Copper River basin mud volcano and mineral spring waters.

2) Determine whether fluid geochemistry is in equilibrium with mineral
phases.

3) Unambiguously determine whether or not a geothermal resource underlies
the Klawasi area.

Probability of Success

1) 100 percent
2) 80 percent

3) 60 percent




TECHNICAL EVALUATION
OF A
GRANT PROPOSAL

TITLE: Geothermal Studies in Alaska

SUBMITTED TO: Department of Energy

Idaho Operations Office
Idaho Falls, ID

SUBMITTED BY: Division of Geological & Geophysical Surveys

State of Alaska, Department of Natural Resources
794 University Avenue, Basement
Fairbanks, AK 99701

AMOUNT REQUESTED: $27,875

PROPOSED DURATION: July 1, 1984 - June 1, 1985

PROJECT DESCRIPTION: The proposer offers to use an available geochemical
data base to determine unambiguously whether or not a geothermal resource
underlies the western part of the Copper River Basin in Alaska.

GENERAL REMARKS:

1.

Work Statement: The proposed work statement and schedule are compatible

with DOE's technical requirements except as noted below.

Task Changes: Task 1, "Summarization of geothermal energy investigations

in Alaska" is found not to be compatible with DOE's technical requirements.
Discussions held between the proposer and DOE-ID have resulted in the
deletion of Task 1.

Cost Information: The cost information provided did not separate the

costs for Tasks 1 and 2. The proposer was requested to resubmit a cost
proposal for Task 2 only. The proposer submitted a second letter which
provided cost information adequate fqr evaluation.

SPECIFIC REMARKS: |

1.

Manhours: The proposed quantity of manhours and the mi* of personnel

utilized for Task 2 are reasonable and appropriate.

Material Costs: The proposer requests purchasing an IBM-XT PC computer

system to perform the Task 2 workscope within the hours?budgeted. The
proposed purchase appears to be reasonable and appropriate for the per-
formance of the task. Other material costs are to be borne by the
proposer.

Subcontracts: The proposed activity does not include any subcontracting.




Travel and Per Diem: Travel and per diem costs are to be borne by the
proposer.

Other Direct Costs: The proposal includes base salary plus benefits.
A1l other direct costs, such as commodities, publications, and overhead,
are the responsibility of the proposer.

Proposer's Capability to Meet the Objectives: The proposer possesses
unique experience developed through previous DOE contracts and other
agency involvements. The proposer is considered to be fully capable of
meeting the proposal's objectives.

Key Personnel Qualifications: The key person, Dr. Roman J. Motyka, who
will assume responsibility for this activity, has proper training and
experience in the required discipline, making him fully gqualified for
this task. Dr. Motyka is the head of the Division of Geplogical and Geo-
physical Survey's Geothermal Resource Assessment Program and has con-
ducted state-wide, regional, and site-specific studies of Alaska's geo-
thermal resources. He will be assisted by Ms. Shirley Liss who has been
active in the same DGGS program for years. Ms. Liss has a Bachelor of
Science Degree in Physics and has completed course work equivalent to a
Bachelor's Degree in Geology. Geological and geophysical work has been
very satisfactorily performed by DGGS under Contract No. DE-FCO7-79ET-
27105, and it is expected that the proposer is capable of performing the
tasks of this proposal in a fully satisfactory fashion.

Anticipated Objectives and Probability of Success: The anticipated objec-
tive of this activity i1s to determine unambiguously whether or not a
geothermal resource underlies the western part of the Copper River Basin
in Alaska. The performance of the tasks will result in gaining a better
understanding of the water and gas geochemistry of the Basin's mud volcano
and mineral spring waters. There is a strong likelihood that the effort
will determine whether fluid chemistry is in equilibrium with mineral
phases, and unambiguously determine whether or not a gegthermal resource
underlies the Klawasi area.

POV 2 W
//€70afé R. Eldon Bray!

General Engineer
Advanced Techhology Division




STATEMENT OF WORK

The Division of Geological and Geophysical Surveys will perform a synthesis
of water, gas, and isotopic geochemical data on Alaska's Copper River

Basin

1.
2.

mud volcano and mineral spring water. This work includes:
Synthesize all available data-

Interpret these data in terms of their bearing on identification of
geothermal resources

Perform mineral-equilibria analyses to determine whether water and
gas chemistries are in equilibrium with minerals identified in
nearby oil and gas exploration wells

Prepare and issue a final report which will include:

a. Tabulation of all available DGGS geochemical data plus any
pertinent data from previous investigations

b. Discussions of water and gas chemical characteristics,
stable isotope composition, (0]8 D, C]3); and‘He3/He4 ratios

c. Results of mineral equilibria studies

d. Discussion of whether or not the geochemical ddta indicate a
geothermal resource under the Klawasi area

Provide overall project management and complete and report on tasks
in a timely manner. Management reports shall be provided as defined
by the attached DOE Form EIA 459A Reporting Requirements Checklist.
The required reports are also summarized as follows:

a. Form DOE 538, Notice of Due 30 days after award of grant
Energy RD&D

b. Quarterly Management Due 15 days after calendar
Summary Report quarter end

¢. Quarterly Project Due 15 days after calendar
Status Report quarter end

d. Final Report (Draft) Due 45 days priof to completion date

!
e. Final Report Due on completion date
f. Financial Status Report, Due on completion date

OMB Form 269




U.S. DEPARTMENT OF ENERGY
IDAHO OPERATIONS OFFICE

REPORT DISTRIBUTION LIST

Addressess

U. S. Department of Energy
Idaho Operations Office
550 Second Street

Idaho Falls, ID 83401

Attn: R. Eldon Bray, Program Mgr. 212
Energy & Technology Division

Attn: Elizabeth M. Hyster IRRIRE N
Contracts Management Div.

Attn: E. G. Jones, Director 1

Financial Management Div.

U. S. Department of Energy 1171
Forrestal Bldg., CE-324
1000 Independence Ave, S.W.
Washington, DC 20585

Attn: Ron Toms

H

University of Utah Research Institutg 111
Earth Science Laboratory
391 Chipeta Way, Suite C
Salt Lake City, UT 84108
Attn: Duncan Foley

U. S. Department of Eneragy 1
Technical Information Center ‘
P. 0. Box 62

Ozk Ridge, TN 37830

/5 Spetial instructions




U.S DEPARTMENT OF ENERGY

FEDERAL ASSISTANCE REPORTING CHECKLIS#

FORM Eia 4B A

0w

FORAM APPROVED
OME NO 19060127

1. ldentification Numbe::

DE-FGO7

2. Program/Project Trtie: Géothema]

3. Recipient:

EEEOO

L]

L]

4. Reponing Requirements:
PROGRAM PROJECT MANAGEMENT REPORTING

TECHNICAL INFORMATION REPORTING

Frequency No. of Copies Addressees

Federal Assistance Miiestone Plan

Federa! Assistance Budget Information Form
Federa! Assistance Managemen: Summary Repon
Federal Assistance Program/Project Siatus Repon

Financia! Status Report, OMB Form 268

Notice of Energy RDED
Technica! Progress Report
Topicat Repont

Fnal Technica! Report

FREQUENCY CODES AND DUE DATES:

A - As Necessary; within 5 calendar days afrer events.
F-Fnal. Upon completion date

- One time atter project starts; within 30 days aher award.

(n-()(OD

- Quarterly; within] 5 days aher end of calendar quarter ot portion thereof.
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- Yearly; 30 days after the end of program year. (Financial Status Reports 90 days!.
- Semiannually; within 30 days sher enc ot program fiscal ha'f year.
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JUSTIFICATION FOR NON-COMPETITIVE AWARDS

I recommend that negotiations be conducted only with those orbanizations
listed below for the services described herein in accordance with DOE-PR
9-3.805-501.

v

Organization
State of Washington, Department of Natural Resources

State of Washington, Energy Office

State of Oregon, Dept. of Geology & Mineral Industries
State of Oregon, Department of Energy

State of Alaska, Department of Commerce & Economic Development, Office of Energy
University of Alaska, Geophysical Institute

State of Alaska, Department of Natural Resources

New Mexico State University, Energy Institute

State of New Mexico Energy & Minerals Department

Idaho Department of Water Resources

State of Utah, Utah Geological & Mineral Survey

State of Utah, Division of Water Rights

State of Montana, Dept. of Natural Resources & Conservation
State of Montana, Coliege of Mineral Science & Technology




Description of Supplies or Services to be Supported

A.

The actions with the above named universities and stqte government
agencies are for geothermal resource assessment and to promote
geothermal technology transfer within the participating states.
Emphasis will be placed on detailed studies within areas with high
temperature resources and/or expansion of work previously conducted
within the states.

The work to be provided by each university or state agency will be
tailored to the needs within each state and DOE objectives for con-
tinued resource assessment and technology transfer.

History, Estimated Future Requirements, and Long-Range Obgectives

A.

The State Teams Programs were initiated approximately seven years ago.
At the program peak DOE-ID was administering 39 geothermal contracts,
cooperative agreements, or grants with universities and state agencies.
Eight of the above mentioned organizations are at present in the final
phases of their agreements with DOE; the remainder have completed the
work, and their agreements were closed out.

This work is a continuation of the previous program in the sense that
it is for geothermal resource assessment and technology transfer.
However, the new emphasis will be in accordance with the generic guide-
lines set forth in C below and will investigate higher temperature
systems.

. A1l work will be within the generic guidelines of DOE which are to

implement these activities within states which:

1. Have potential for high temperature geothermal resources

2. Whose resource assessment efforts will support R&D investigations
required by magma and Cascades research programs

3. Have existing resource and energy groups actively supporting
geothermal development

4. Are currently providing outstanding technology tr¢nsfer and
institutional problem mitigation activities

It is not anticipated that DOE will be able to deve]op competition
for this work. The perform1ng state agencies and universities were
designated by the Governor's Office of each part1c1paf1ng state. An
attempt to stimulate competition would be contrary to!DOE's policy
of cooperation with state governments.




3. Estimated Cost

A.

The program funding level of $1,925,000 was designated by the FY-84
Appropriations Bill and DOE-HQ. The funding Tevels for the individual
states range from $ 90,000 to $145,000 and were established by ID

and HQ based on the prior state teams annual funding levels, the
amount and quality of work previously accomplished at these levels,
and the amount of productive work remaining to be done.

The FY-84 funding level for the portion of the program to be adminis-
tered at DOE-ID is $1,295,000 of the total program funding of
$1,925,000. This level of funding is lower than any of the previous
seven years; the amount to be funded in future years is uncertain.

It is the intent of this program to expand the knowledge of higher
temperature resources within individual states. This work was per-
formed in previous years by the organizations within each state which
were designated by the respective Governor's Office. Any change in
contractors at this time would increase costs and delay the program
and could only be undertaken with the consent of the Governor's Office
in each state.

4. Schedule Requirements

A.

The basis for the rapid emplacement of the subject program is the
imminent close-out of the agreements DOE now has with several of the
organizations we wish to have perform under the FY-84 program. The
agreements presently in place are scheduled for various completion
dates ranging from almost immediately to September 1984. .

It is important to get the work started as soon as possible because
the existing expertise may be disbanded if the work presently con-
tracted for is completed prior to the emplacement of this subject

* program. The existing expertise has been developed to a great

extent under the previous DOE-ID contracts and a lapse in DOE fund-
ing could result in lack of financial support for the organizations.
This cadre of experienced expertise is critical for high quality
resource assessment and technology transfer, and it is doubtful

that any other organizations can perform as well in the respective
states as those which are listed above. Rapid emplacement of this
program will help ensure the retention of the existing expertise.

It is doubtful that any savings can be realized or that competition
can be increased by relaxing schedules. :




Exclusive Capacity & Capability

It was determined at the beginning of the previous program to use
universities and state agencies to perform the work because these
organizations had already performed research in the particular areas,
had basic staffs and departments capable of performing the research,
and were designated by the state executives. The experience of these
organizations has been further enhanced by the work they have conducted
for DOE during the past seven years.

RECOMMENDED:

£l ulod

R. E. Wood, Director
Energy and Technology Division

CONCUR; !
/%)W
e

George gﬁ/éingerson
Office of the Chief Counsel

A G o 2/5 /sy
77 7

J. F. Marmo, Director
Contracts Management Division

APPROVED:

61\/0\{%30&& 2/7A4

Date

Troy £. Wade, Manager
Idaho Operations Office
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DEPARTMENT OF NATURAL RESOURCES ‘
O POUCH 7028

DIVISION OF GEOLOGICAL & GEOPHYSICAL SURVEYS PHONE, (507 276 2008 o

1

794 UNIVERSITY AVENUE, BASEMENT
FAIRBANKS, ALASKA 99701

December 6, 1985 (907) 474-7147

Ron King

United States Department of Energy
785 DOE Place

Idaho Falls

Idaho 83402

Ron;

We would like DOE’s permission to release the report included in this package as a
DGGS "Public Data File". Public data files are reports meant for the immediate distribution of
data which has not gone through the review process, either for lack of time of for lack of
suitability as a professional publication. The reason for our desire for this early release of
information follows.

The Alaska Division of Oil and Gas (DOG) held a geothermal lease sale in the Spurr
area in 1983. There was little industry interest in the sale, and the sole bidder chose an area
which does not appear to be of optimum geothermal potential. This fail the lease-holder
applied for a geothermal prospecting permit in order to prospect outside of their lease area.
DOG cannot issue a prospecting permit without issuing a call for applications and comments to
see if there is any other interest in the area. DOG issued this call on November 21, 1985, with
a response deadline of December 20, 1985. If there is sufficient interest in the area then a
competitive lease sale may be held, perhaps as early as this spring.

The original intent of DOG was that people interested in the geothermal potential at
Spurr would be able to talk to me directly and I could inform them of what had been done
during the joint University of Alaska/DGGS investigation last summer. Within the Alaska State
system unpublished data is considered to be public and must be released, even verbally, at
anyone’s request. In deciding on the timing of the call for applications a#ld in setting the
proposed geothermal lease date no one realized that DOE would require us to formally release
the data. i

We would like, then, to issue this report so that information can be available during the
current lease process. Our final reports will not be ready in time. .

I will be out of town from 12/8 through 12/16, but will call you when I return.

Sincerely,

Christopher Nye P S . BIAM M”S %

Geologist C é \‘/g:n; ’ Use [')L
;Z:ggy Brookshiéé ///L(/[(Jé&é 7/ FV\VS ” W

Duncan Foley




Public-data File 85-

PRELIMINARY REPORT ON GEOTHERMAL RESOURCE INVESTIGATIONS AT
MT. SPURR, ALASKA

By

EM. Wescottl, D.L. Turnerl, C.J. Nyez, J.E. Beget3 and R.M, Motyka2

Alaska Division of
Geological and Geophysical Surveys

in cooperation with

University of Alaska Geophysical Institute

December, 1985

THIS REPORT HAS NOT BEEN READ BY THE
DIRECTOR, HAS NOT RECIEVED OFFICIAL
DGGS PUBLICATION STATUS, AND SHOULD
NOT BE QUOTED AS SUCH.

lGeophysical Institute, University of Alaska, Fairbanks, Alaska, 99701

2Alaska Division of Geological and Geophysical Surveys, 794 University Avenue -
asement, Fairbanks, Alaska 99709

Geology and Geophysics Program, University of Alaska, Fairbanks, Alaska, 99701
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DEPARTMENT OF NATURAL RESOURCES

DIVISION OF GEOLOGICAL & GEOPHYSICAL SURVEYS

— "

I »f;f.;\ .
[ POUCH M

“. JUNEAU,

S (907) 465-2520

October 8, 1985

Dr. Duncan Foley

University of Utah Research Institute
Earth Science Laboratory

391 Chipeta Way, Suite A

Salt Lake City, Utah 84108

Dear Duncan,

ALASKA 99811 -

-

J

4,\

1§ Oc ‘/‘

BILL SHEFFIELD, GOVERNOR

O Rrou K 7-028
A ORAGE, ALASKA 99510
PHONE: (907) 274-9681

O

P’ f?{%m7
CONEGE, ALASKA 99708
Hen

E: (907) 474-7147

I'm back on the job and will dilligently endeavor to

complete the Copper River work.

of the quarterly project report that I sent to DOE,

Falls.

Please find endlosed a copy

Idaho

Also note my current address and telephone number as given

above.

Happy trails,

[

Roman J. Motyka,
Geologist
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