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DEPARTMEIXT OF NATURAL RESOURCES 
DIVISION OF GEOLOGICAL & GEOPHYSICAL SURVEYS 

WALTER J. HIGKEL, GOVERNOR 

I 
• 79' UNIVERSITY AVENUE. SUITE 200 

FAIRBANKS, ALAS^KA 99709-3645 
PHONE: (907) 474-7147 
FAi : 479-4779 j 

n GEOLOGIC MATERIALS CENTER 
P.cl. BOX 772116 I 
EA(i3LE RIVER, ALASKA 99577-2116 
PHONE: (907) 696*0079 
FA)!;: 696-0078 i 

October 21, 1992 
X: 400 WILLOUGHBYiAVENUE, 3RD FLOOR 

JUljlEAU, ALASKA;99fe01 
PHONE: (907) 465-2520 

Mr. Joe Lee 
U.S. Departinent of Energy 
Idaho Operations Office 
785 DOE, Place 
Idaho Falls, Idaho 83402 

Dear Mr. Lee: 

lOJ?'' 

i ^ 

Please find enclosed five black and white copies of 
report "Geothermal Resource Assessment in the Aleut 
and Alaska Peninsula". This report is being submit 
complete our obligation under Grant No. DE-FG07-88 

J 

our final 
ian Islands 
ted to 

2744 IDI2: 
you to 

1 As discussed in my previous letter, we expect to formally ipublish 
a four-color version of the report next year. Copi 
color version of the maps will be sent to DOE after 
published. 

Sincerely, 

es of the 
they are 

/^7.^f^ 
Roman J. Motyka, Ph.D. 
Geologist 

CC M<^ ^ T i n q q y P.r£inî ,=;l-n.er, D O E 

Dr. Howard Ross, UURI~~ 
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DEPARTMEIXT OF I^ATURAL RESOURCES 

DIVISION OF GEOLOGICAL & GEOPHYSICAL SURVEYS 

September 10 , 1992 

Mr. J o e Lee 
U.S. Department of Energy 
Idaho Operations Office 
785 DOE Place 
Idaho Falls, Idaho 83402 

Dear Mr. L e e : 

/ ; 

WALTER J. HICKEL, GOVERNOR 

794 UNIVERSITY /̂ kVENUE. SUITE 200 
F<0|IRBANKS. ALASKA 99709-3645 
PHONE: (907)474-7147 
FAIX: 479-4779 I 

I j 
GEOLOGIC MATERIALS CENTER 
P.O. BOX 7721161 
EXGLE RIVER. ALASKA 99577-2116 
PHONE: (9071 696^0079 
FA^: 696O078 I 

403 WILLOUGHBY AVENUE, 3RD FLOOR 
JUNEAU, ALASKA; 99801 
PHONE: (907) 465-2520 

r 
Dr. Howard Ross of UURI requested that I appraise you of the 
current status of Grant No. DE-FG07-88ID122744, "Geothermal 
Resource Assessment in the Aleutian Islands and Alaska 
Peninsula". 

A draft of the final report, the "Geothermal Resources of the 
Aleutian Arc", was favorably reviewed by Dr. Ross and hisi 
colleagues at UURI last spring. After receiving UURI's comments, 
we submitted the report to our publications section and are now 
awaiting return of additional technical reviews. Because'of the 
summer field season, these reviewers have been slovl in completing 
their tasks. However, I have been assured that the revievl/s 
should be completed within the next week. 

After we have reviewed their comments, we •will complete the final 
draft of the report and redraft the maps. At this 
propose to submit to DOE a black and white version 

stage we 
of the! 

geothermal resources maps in final fulfillment of our contractual 
obligations 
t ime. 

My guess is we could do this within one month's 

Because of scheduling in our publications section, the foiar-color 
version of the maps are unlikely to completed and become ' 
available for several more months. Copies of the color version 
of the maps will be sent to DOE after they are published 

I hope this arrangement meets with your approval. 

Sincerely, 

loman J. Motyka, Ph.D, 
Geologist 

cc Ms. Peggy Brookshier^ 
Dr. Howard Ross, UURI 
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DEPARTMEiXT OF i^^ATURAL RESOURCES 

DIVISION OF GEOLOGICAL & GEOPHYSICAL SURVEYS 

WALTER J. HICKEL, GOVERNOR 

V794JUNIVERSITY AVENUE, SUITE 200 
/ T^AIRBANKS, ALASKA 99709-3645 

PHONE: (907)474-7147 
FAX: 479-4779 

• GEOLOGIC MATERIALS CENTER 
P.O. BOX 772116 
EAGLE RIVER, ALASKA 99577-2116 
PHONE: (907) 696-0079 
FAX 696-0078 

a 400 WILLOUGHBY AVENUE, 3RD FLOOR 
JUNEAU. ALASKA 99801 
PHONE: (907) 465-2520 

April 3,1992 

Dr. Howard Ross 
Earth Science Laboratory 
Umversity of Utah Research Institute 
420 Chipeta Way, Suite 120 
Salt Lake City, Utah 84108 

Dear Dr. Ross, 

You don't know how happy I am to finally be able to send you these three copies of 
the Geothermal Resources of the Aleutian Arc. Roman Motyka has sent you part"' 
of the information already. I've sent two parcels. The first with the letter contains 
the references and copies of the figures. The second - a map tube - contains the 3 
map plates, 1:1,000,000 scale, along with two sheets of text and data. Since this is 
not the final color version, I've enclosed a copy of our previous pubUcation-
"Geothermal Resources of Southeast Alaska" so you can get a better ildea what the 
final product will look like. On the Aleutian maps, the overlapping patterns 
sometimes make it difficult to see all the information. On your copies, I've had the 
spring locations and geology colored so it stands out from the land status and the 
volcanoe locations have been darkened. If you have any questions contact Roman' 
or myself. 

Sincerely, 

^ 

Shirley A. Liss 
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evaluation will include improved estimat 
temperatures and of the magnitude of the 
development. 

4.2 

DE-FG07|-88ID12744 
Statement of Work 

I 

f 
es of the (reservoir 
energy available for 

Preparation of a 1:1,000,000 scale technical geothermal energy 
resource map for the Aleutian Islands-Alaska Peninsula region, and 
supporting documentation. 

4.2.1 Prepare and publish a four-color, geotechnically-oriented 
resource map of the Aleutian Islands-Alasca Peninsula region. 
The color-coded map will show locations of all known 
geothermal sites between Buildir Island on the west and 
Becharof Lake on the east. Map information for each site 
will include maximum surface temperatures estimated 
convective heat discharge, estimated reservoir temperatures, 
total dissolved solids, and land status. 

The map will include larger-scale, more detailed insets of 
three to five of the most promising geothermal prospects in 
this region. 

4.2.2 Compile tables of all available goechemical data on 
geothermal fluids. These tables will con tain water 
chemistry, gas chemistry and stable isotope compositions of 
thermal springs, geothermal wells, fumaroles, andithermal and 
local waters (as appropriate); isotopic compositions of 
gases; estimates of temperatures of thermal water based on 
chemical equilibria and appropriate geoth'ermal gases based on 
geothermometers. 

4.2.3 Prepare and publish a circular designed to accompany the 
Geothermal Resource Map (Task 4.2.1) which will contain brief 
descriptions of each geothermal site located on the resource 
map, with the more important sites receiving greater 
emphasis. The circular will include sumnaries ofj any 
site-specific investigations will have been conducted and 
relevant references. The circular will also contain 
comprehensive tables and brief discussion of pertinent 
geochemical data collected by the DGGS. 

5.0 REPORTS, DATA, AND OTHER DELIVERABLES 

5.1 Management Records 

Reports will be due as indicated on the Federal 
Checklist and the Report Distribution List. 

Assistance Reporting 
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Vii/ F 
WALTER J. HICKEL, GOVERNOR 

3700 AIRPORT WAY (DNR Building) 
FAIRBANKS. ALASKA 99709-4699 

DEPARTNEXT OF niATURAL RESOURCES 
DIVISION OF GEOLOGICAL & GEOPHYSICAL SURVEYS 

January 2, 1991 

Mr. Ken Osborne 
U. S. Department of Energy 
Idaho Operations Office 
785 DOE Place 
Idaho Falls, Idaho 83402 

Dear Mr. Osborne: 

PHONE: (907) 451-2760, 474-7147 

D P.O 
I 

BOX 772116 I 
EAGLE RIVER, ALASKA 99577-2116 
PHONE: (907) 696-0070 

D 360 X-STREET, SUITE 1236 
P.O. BOX 107005 \ 
ANCHORAGE, ALASKA 99510-7005 
PHO'NE: (907) 762-2356 

i)y400|WILL0UGHBY |wENUE, 3RD FLOOR 
r ^JUNEAU, ALASKA 99801 

PHONE: (907) 465-2620 

d^^^/ll/9o 

I am requesting a no-cost time extension for Grant No.iDE-
FG07-88ID122744, "Geothermal resource assessment 
Aleutian Islands and Alaska Peninsula". We wou! 
extend our deadline to June 30, 1991. 

The current statuses of the two tasks funded by 
are as follows: 

Task 1 - "Fluid geochemical study of the Geyser BightjKGRA 
on Umnak Island." This task has been completed 

Task 2 - "Technical geothermal resources map of the 
Work on this Aleutian Islands and the Alaska Peninnsula, 

map is about 55 per cent completed. Further work was 

in the 
d like I to 

this grant 

temporarily suspended pending completion of the Umnak Island 
study. Target completion date is now June 30, 1991 

The reasons for the delays in project completion are lack of 
man power and other priority projects that required 
immediate attention. The Aleutian Arc geothermal resource 
map will now be made number one priority until it is 
completed. 

Our revised time table is as follows: 

February 28, 1991 - completion of data tables and first 
draft of accompanying circular for map; submission to 
publications section for editing and review and for map 
layout. 

.1/̂  
,f ^ ' 't March 31, 1990 - completion of draft version of 

technical resources map for external and U,S. 
Department of Energy review. 

May 31, 1991 - incorporation of comments, isubmission 
for color reproduction, and project completion, 

\iiVr^ Ww f 
,f̂ b 0-5' 



I apologize for the delays in completing this work, 
contact me if you have any questions or require 
clarification. 

Sincerely, 

,^/^' A J f ^ 
Roman J. Motyka, Ph.D. 
Geologist 

cc Ken__Taylor, US_ DOE 
(fPrT^oward Ross, UURI^ 
Dr. Chris Nye, ADGIJS and UAF 
Paula Verosta, ADGGS 

Please 
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Under the authority of Public Law 

U.S. DEPARTMENT OF ENERGY 

NOTICE OF FINANCIAL ASSISTANCE AWARD 
ISee Instructions on Fleverse) 

PL 93-410 
subject to legislation, regulations and policies applicable to {cite legislative program title): 

: Geothermal Enerqy Research, Development, and Demonstration Act of 19̂  

and 

1. PROJECT TITLE Geothermal Resource Assessment 
in the Aleut ian Island and Alaska Peninsula 

3. •RECIPIENTj'Wame, address, zip code, area code and telephone no.l 
Alaska Department of >latural Resources 
Div is ion of Geological and Geophysical Surveys 
400 Willowby Center, 3rd Floor, Juneau, AK 998C 

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

Roman J . Motyka (907) 465-2520 
9. RECIPIENT BUSINESS OFFICER (Name and telephone No.) 

Sheri Daniels (907) 474-7147 
11. DOE PROJECT OFFICER (Name, address, zip code, telephone No.) 
Kenneth J. Tayor (208) 526-9063 
U.S. DOE, Idaho Operations Office 
785 DOE Place, Idaho Falls, Idaho 83402 

2. INSTRUMENT TYPE 

^ G R A N T D COOPERATIVE AGREEMENT 

4. INSTRUMENT NO. 
DE-FG07-88ID12744 

6. BUDGET PERIOD 

ROM: 4 / 1 1 / 8 8 THRU: 4 / 1 1 / 8 9 

5. AMENDMENT NO. 

0. TYPE OF AWARD 

El NEW 

D REVISION 

7. PROJECT PERIOD 

FROM: 4/111/88 T H R U : 4 / n / q n 

D COfMTINUATION 

D SUPPLEMENT 

D RENEWAL 

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

Trudy A. Thome 
U.S, Department of Energy 
Idaho Operations Office 
785 DOE Place 
Idaho Fall<;, Tdahn 

(208) 526-9519 

834112. 
13. RECIPIENT TYPE 

I ^ STATE GOV'T 

D LOCAL GOVT 

D INDIAN TRIBAL GOV'T D HOSPITAL 

D INSTITUTION OF 
HIGHER EDUCATION 

D OTHER NONPROFIT 
ORGANIZATION 

D FOR PIROFIT 
ORGANIZATION 

Dc D P DSP 

D INDIVIDUAL 

D OTHER (Specify) 

14. ACCOUNTING AND APPROPRIATIONS DATA 

a. Appropriation Symbol 

89X0224.91 
b. B & R Number 

AM 1510000 
c. FT/AFP/OC 

YA 410 
d. CFA Number 

15. EMPLOYER I.D. NUMBERySSN 

16. BUDGET AND FUNDING INFORMATION 

a. CURRENT BUDGET PERIOD INFORMATION b. CUMULATIVE DOE OBLIGATIONS 

72.000 
-0-
-0-

(1) DOE Funds Obligated This Action $ . 

(2) DOE Funds Authorized for Carry Over $ . 

(3) DOE Funds Previously Obligated In this Budget Period $ . 

(4) DOE Share of Total Approved Budget $ 72 , 0 0 0 

(5) Recipient Share of Total Approved Budget $ 4 0 . 4 6 9 

112.469 (6) Total Approved Budget S. 

(1) This Budget Period 
[Total of lines a.(1) and a. 131] 

(2) Prior Budget Periods 

(3) Project Period to Date 
ITotal of lines b. ( I )andb. (2}j 

$ 7?.noo 

!»i - n -

$__ZZJML 

17. TOTAL ESTIMATED COST OF PROJECT $ 1 1 ? , 4 f i Q 

(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. Specia! terms and conditions (if grant) or schedule, general provisions, special provisions (if cooperative agreement) 

b. Applicable program regulations (specify) . ^— —— JDate). 

c. DOE Assistance Regulations, 10 CFR Part-600, as amended. Subparts A and CjJ.B (Grants) or D C (Cooperative 

: d. Application/proposal dated J u n e 1 5 , 1 9 8 7 , D as submitted RI v*̂ ith changes as negotiated i 

Agreements). 

19. REMARKS Jhis Grant consists of this NFAA (DOE F 4600.1), Part I - Budget Plan, Part II 
Special Condit ions, Part I I I - General Condit ions, Part IV - Statement of Work, and Part 
Reporting Requirements. DOE Finanaical Assistance Rules (10 CFR Part 600), OMB Circular 
OMB A-87, and OMB Circular A-128 "Audits of State and Local Governm^r 
incorporated bv reference. 

nts" arei) hereby 

V -
A-102 

\20. EVIDENCE OF RECIPIENT,ACCEPTANCE 

(Signature of Authorized Recipient Official) 

•Ro^erR.rB. PoRBEs 
(Name) 

(Title) 

21. AWARDED BY 

^ - , < V -
'Signature) 

P. Anderson. Contracting Of f f rp 
I (Name) | 

Chief, R&D Contracts Branch 
(Title) 



Grant 

Part 

FEDERAL ASSISTANCE BUDGET INFORMATION FORM 
f O R M EIA 469C 

(10(801 

No.DE-FGp7-88ID12744 

- Budgelt Plan 

FORM APPROVED 

1 O M B No. 1900-0127 

m ^ m r m m u ^ M"ATeutrar̂ g?ll]g '̂'̂ g;̂ rî rTg t̂̂ g-p§l̂ si§eT§"̂  in the 
J 

3 Name and Address 

State of Alaska, Division of Geological and Geophysical 
Survey, 400 Willoughby Center, 3rd Floor, Juneau, AL 

4. Prograrrt/fmiect Siart Date ' 

ApnT T l , 1988 
5. C ^ p l e n o q Date CpmpienoQ Date ii 

Apr i l 11 , 1990 

SECTION A - BUDGET SUMMARY 

Grant Program, 
Function 

Ot 
Activity 

(al 

Federa) 

Catalog No. 

(bl 

Estimated Unobligated Funds 

Federal 

(cl 

Non-Federal 

(dl 

New or Revised Budget 

Federal 

(el 

ip-Federal 

(fl 

Total 

(fl) 

12693 81.087 

2Fi rs t Year 52,366 27,442 79,808 

sSecond Year 19,634 13,027 32,661 

5. TOTALS 

SECTION B - BUDGET CATEGORIES 

6. Object Class Categories 

DOE Cost Share G'an.program.Functiono,Activity ^laska Cost Shard 

I'l F i r s t Y r . |» Second Yr 131 F i r s t Y r . I"!Second Yr 

Total 

151 

31,843 ^ 11,634 ^ 21,109 9,2^2 73,838 
b. Fringe Benefits 30% 9,553 3,490 6,333 2,775 22,151 
c. Travel 5,360 I 5,360 
d. Equipment 

e. Supplies 1,460 260 1,720 
f. Contractual 

g. Construction 

h. Other 4,150 4,250 1,000 9,400 
Total Direct Charges 52,366 19,634 27,442 13,027 112.469 

(. Indirect Charges 0% 
k. TOTALS ^52,366 '19,634 '27,442 '13.027 '112.469 
7. Program Income 

NOTE: This Grant is for a two-year period at a total estimal 
$72,000 and a total estimated Grantee cost of $40,469 
of $112,469. 

This will be funded as follows: 

First Year: DOE - $52,366 Grantee - $27,442 
Second Year: DOE - $19,634 Grantee - $13,027 

ted DOE cost of 
for a toial 



Grant No. DE-Fp07-88ID1274A 
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Special Terms and Conditions for Research Grants 

The requirements of this attachment take precedence over all other ; 
requirements of this grant found in regulations,, the general terms and 
conditions, DOE orders, etc. except requirements of statutory law. Any 
apparent contradiction of statutory law stated herein should be presumed to be 
in error until the Grantee has sought and received clarification from the 
Contracting Officer, whose signature appears on the face psge of this award. 

1. Payments 

a. The Grantee may request advance payment of cost to be incurred. 
Such requests should not exceed the expected out 
in the succeeding 30-day period 

ays by the Grantee 

Payments to the Grantee shall equal the Federal share of actual 
allowable costs of performance of this grant, provided however, and 
notwithstanding any other provision of this gran:, that the 
Government's monetary liability under this grant shall not exceed 
the Government share of the total approved budget or an amount equal 
to the Federal share of actual allowable costs, whichever is less. 
The Grantee shall be obligated to perform under this grant 

and to bear all 
the Grantee shall 
the Federal share 

throughout the agreed-upon period of performance, 
costs which DOE has not agreed to pay. However, 
have the right to cease to perform when or after 
of actual allowable costs equals or exceeds the Sovernment share of 
the total approved budget and if prior written notice to'that effect 
has been provided to DOE. i 

The Government obligations may be increased unilaterally by DOE by 
written notice to the Grantee and may be increased or decreased by 
written agreement of the parties. 

Upon termination or expiration of the total perijod of performance, 
the Grantee shall promptly refund to DOE (or make such dlisposition 
as DOE may in writing direct) any sums paid by EOE to the Grantee 
under this grant in excess of the cumulative Government allowable 
cost incurred in performance under the grant. 

Method of Payment - Payments due for amounts properly invoiced in 
accordance with the terms and conditions specified elseW|here in the 
grant shall be made either by Treasury check(s) 
Grantee or designee or by electronic funds transfer(s) t̂o a 
financial institution designated by the Grantee 
The method of payment shall be determined by the Government at the 
time of payment in accordance with applicable Treasury Department 
requirements. 
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After award but no later than fourteen (14) days 5efore ari invoice 
or bill is submitted for payment, the Grantee shall designate a 
financial institution for the receipt of electronic fundsitransfer 
payments hereunder; and provide the appropriate Government 
representative (contracting officer or finance official as 
determined by the Government) with the name of the designated 
financial institution, financial institution's or 
financial institution's 9-digit American Bankers 
identifying number, telegraphic abbreviation of such financial 
institution, and account number at the designatec 
institution to be credited with funds 

correspondent 
Association 

financial 

In the event the Grantee during the performance of this grant elects 
to designate a different financial institution for the receipt of 
any payment made using electronic funds transfer procedur|es, 
notification of such change and the information as specified in 
paragraph (b) above must be received by the appropriate Government 
representative thirty (30) days prior to the date such change is to 
become effective. 

The document furnishing the information required 
and contain the signature, title, and telephone 
Grantee official authorized to provide it, as well as the Grantee's 
name and grant number. 

above must be dated 
number of the 

Grantee failure to properly designate a financial institution or to 
provide appropriate payee bank account information may delay 
payments of amounts otherwise properly due. 

Cost-Share Arrangement - The cost-share will be 
Part I - Budget Plan. Invoices must include in-
and DOE'S reimbursed costs. To be an invoiced cost, a cash or 
in-kind contribution must be allowable under the terms and 

in accordance with 
kind conjtributions 

conditions of the award and meet the applicable 
of allowability in 10 CFR 600.103. 

cost principle tests 

Allowable costs incurred under this grant will l̂e cost-shared on the 
basis of 64% DOE and 36% Grantee. 

Applicable Credits. • The Grantee agrees that any refunds, rebates, 
credits, or other amounts (including any interest thereon) accruing 
to or received by the Grantee or any assignee under this grant shall 
be paid by the Grantee to the Government, to th(; extentjthat they 
are properly allocable to costs for which the Grantee has been 
reimbursed by the Government under this grant. Reasonalile expenses 
incurred by the Grantee for the purpose of securing such refund, 
rebates, credits, or other amounts shall be allowable costs 
hereunder when approved by the Contracting Officer. 
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Audit Adjustments. The Contracting Officer may have invoices or 
vouchers and statements of cost submitted under tiis grant audited 
at any time prior to the end of the required reteition period for 
the grant records. Each payment made shall be subject to[reduction 
for amounts included in the related invoice or voucher which are 
found by the Contracting Officer, on the basis of 

tions 

audit, not to 
constitute allowable cost. If a final audit of costs has not been 
performed prior to closeout of the grant, DOE or 
agency, shall have the right to recover an approp 
fully considering the recommendations on disallowed c o s t s 
from the final audit when conducted. 

Its successor 
II: , 

riate amount after 
resulting 

Cognizant Office. Invoices should be sent to the individual 
designated in Block 12. of the Notice of Financial Assistance Award 
Form (NFAA). In addition to the initial supply of forms made 
available with this award, appropriate payment forms and 
instructions will be provided by this office upon request 

2. Budget Flexibility and Limitation of DOE Liability 

(1) renewal If Grantee receives a continuation or 
obligated in excess of 100% may be charged 
subsequent continuation or renewal award to 
funded from any unobligated balance from an 
period. 

;110% of 
period, 

in excesis of 110% 
ion. (A 

Under the terms of this award, Grantee may obligate up to 
the amount awarded by DOE for a budget period, during tha 
without prior authorization by DOE. Obligations 
of the amount awarded by DOE require prior DOE authorizat 
prior approval made in accordance with the provisions of 
paragraph b. of this clause would constitute such prior approval.) 
Such authorized grantee obligations in excess of 
by DOE for a budget period shall be funded from unobligated funds 
remaining from the prior budget period to the ex :ent they are 
available; or such obligations may be incurred at Grantee's own 
risk, subject to the following conditions: 

award,' the amount 
iigainst the 
the extent not 
earlier' budget 

(2) Even if prior authorization required by this paragraph has been 
obtained, Grantee shall not be entitled to reimbursement, or 
have any claim^against DOE, for any amount pbligate| by Grantee 
in excess of the total funds obligated by DOE, if a 
continuation or renewal award is not made. 
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FG07-88ID12744 
al Conditions 

When the funds remaining unobligated by the Grantje in an)[ given 
budget period are 10% or less of the amount awarded by DOE for the 
subsequent budget period, Grantee may use the unobligated I funds 
during the subsequent budget period to pay for costs (1) budgeted 
for in either budget period and (2) subject to any applicable prior 

If funds remaining unoblilgated by, the approval requirements 
Grantee at the end of a budget period exceed 10% 
awarded for the subsequent budget period, use of 
excess of 10% must receive the prior approval of 
Office. 

of the amount 
the amount in 
the Contracting 

c. Nothing in paragraphs a. or b. of this article shall in'any way 
require DOE to increase the total obligated for the project period 
or to make any additional supplemental, continuation, renewal, or 
other award for the same or any purpose. 

3. Reporting Program Technical Performance 

a. Copies. Copies of reports and all other related 
information generated under this grant shall be submitted in 
accordance with the attached Federal Assistance Reporting Checklist 
(DOE Form EIA-459A). 

data and 

b. Publication of Results. The Grantee may publish the results of its 
work. However, publications and reports prepared under this grant 
shall contain the following acknowledgment statement, "This 
(material) was prepared with the support of the U.S. Department of 
Energy (DOE) Grant No. DE-FG07-88ID12740. However, any opinions, 
findings, conclusions, or recommendations expres 
of the author(s) and do not necessarily reflect 

Reporting Requirements. The Federal assistance 
prepare and submit (postage prepaid) the plans and reporits indicated 
on the Federal Assistance Reporting Distribution 

sed herein are those 
the views of DOE." 

recipient shall 

List. Preparation 
of the specified plans and reports shall be in accordance with DOE 
Order 1332.2. The level of detail the' recipient provides in the 
plans and reports shall be commensurate with th^ scope a!nd 
complexity of the task and shall be as delineated in Bld'ck 4 -
Reporting Requirements and Block 5 - Special Instructioris. 

All reports delivered to DOE shall be the sole propertyiof the DOE. 
The Grantee shall not claim that any report contains any trade 
secrets or commercial or financial information deemed by the Grantee 
to be privileged or confidential, or that the Grantee has any 
proprietary interest in any report. 



Grant No. DE-FG07-88IDl!i2744 
Part II - Special Condijtions 
Page 5 of 6 

Designated Key Personnel 

The following individual is designated key personnel in accordance with 
General Condition No. 14: 

Roman J. Motyka 

Project Completion Date 

the Notice of The project completion date identified in Block 7. of 
Financial Assistance Award includes an additional 90 days for completion 
of the final report. All R&D effort must be completed 90 days prior to 
the project completion date. Only costs associated wilth preparation of 
the final report will be allowed during the 90 days prior tp the project 
completion date. 

Technical Data 

Except for technical data contained in pages N/A of the reci 
application, dated N/A , which are asserted by 

pient's 
the Grantee 

as being proprietary data, it is agreed that as a condition of this 
award, and notwithstanding the provisions of any notice appearing on the 
application, the Government shall have the right to use, duplicate, 
disclose and have others do so for any purpose whatsoever thejtechnical 
data not identified in the above blanks contained in the application upon 
which this award is based. 

cation require prior 

7. Prior Approval 

The following actions or costs specified in the appli 
approval of DOE and are specifically disapproved in accordance with 
General Condition No. 3: 

None 

8. General Procurement Prior Approval 

Article 17 of the General Terms and Conditions for Research Grants is 
hereby revoked. The Grantee must receive prior apprcval from; DOE before 
entering into any sole source contract or a contract 
or proposal is received, when the value of the contract in the aggregate 
is expected to exceed $25,000. 

9. Patent Clauses 

The following patent clauses and technical data requirements 
applicable to this grant award: 

are 
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600.118(b)(2) "Patent Rights (Short Form)" 

600.118(b)(3) "Rights in Technical Data (Short Form)" 

600.118(b)(5) "Authorization and Consent" 

600.118(b)(6) "Notice and Assistance" 

600.118(c) "Reporting of Royalties" 

Title to Equipment 

a. Title to the following items of equipment shall vest with the 
Grantee upon completion of this grant: 

None 

b. Title to the following items of equipment shall vest wit^ the 
Government at the end of the grant project period: 

None 

11. Annual Budget Review 

The Budget Plan included in this grant is subject to 
DOE. The Grantee shall submit to the DOE Contracting Officer 
status of progress on the research effort; 2) the actual cost 
3) the estimated cost to complete the research effort being supported; 
and 4) any proposed charges to the current budget plan. This information 
shall be submitted annually in the same level of detail as the original 
proposal. The annual submission date shall be within 15 days of the day 

annual rieview by 
1) the 

s to date; 

identified as the start date of the budget period injBlock 6. 
Notice of Financial Assistance Award. Items 1) and 2) above 
provided as part of the Financial Assistance Management Summary Report 
(FAMSR) if the annual submission date and the normal FAMSR due date 
coincide. 

12. Audit Requirements 

In addition to the terms and conditions identified in blocks|l8.b. and 
18.c. of the Notice of Financial Assistance Award and those attached to 
this award, if any, the recipient shall comply with the audit 
requirements contained in the DOE Financial Assistance Rules] 10 CFR 600, 
Subpart D, Audits of State and Local Governments. 

of the 
may be 

wp/Thorne 
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the provisions of 

General Terms and Conditions for Research Grants 

Explanation 

These general terms and conditions do not restate all 
applicable statutes and regulations nor do they represent an exhaustive 
listing of all requirements applicable to this grant. Rather jthey 
highlight and are consistent with those requirements vhich are especially 
pertinent to research grants in general. They are being emphasized by 
inclusion here either because they are invoked with high frequency, their 
violation is a matter of especially serious concern (e.g., use of human 
subjects), and/or they have been restated in the research context to be 
more easily understood by the research community. 

In addition to these general terms and conditions, the grantee must 
comply with all governing requirements, including those identilfied in 
Block 18 of the Notice of Financial Assistance Award and those included 
in the Special Terms and Conditions attached to this grant award. 

Grantee Adherence to Grant Terms and Conditions 

The grantee's signature on the application and on the 
Assistance Award signifies the grantee's agreement to 

Notice of Financial 
the terms and 

conditions of award. Should the grantee believe modification of any of 
the terms and conditions of this award is necessary, an authorized 
official of the grantee organization or, in the case 
the grantee, must submit a written request on its own 
of any subgrant recipient or applicant to the Contrac 
on the face page of this award. 

of an individual, 
behalf or on behalf 
ting Officer named 

Following this procedure is very important because many of the terms and 
conditions of this grant are required by statute and 
the Department of Energy. 

Definitions 

must be enforced by 

Principal Investigator 

As used herein, the scientist or other programmatic expert named in Block 
8 of the Notice of Financial Assistance Award designated by the grantee 
organization to direct the scientific/technical efforts being supported 
(also called program director or project director/leader) 

Prior Approval 

A statement in writing, signed by the DOE Contracting; Officer 
cost may be incurred or an action may be taken. The approval; 
the form of a letter pr of a revision to the grant. 

that a 
may take 

If actions or 
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costs requiring prior approval are specified in the application and are 
not expressly disapproved by DOE in the attached Speci 
Conditions, the award of the grant constitutes such pr 

Authorized Grantee Signatures for Prior Approval Requests 

All requests for prior approval must be signed by an i 
authorized to act for the grantee organization. The 

al Terms and 
ior approval. 

ndividual who is 
11 

ignature of the Principal Investigator (unless also a corporate officer or otherwise 
authorized) is insufficient to obtain action on a prior approval request, 
although countersignature by the Principal Investigator is not' 
discouraged. Requests for budget revisions shall be nade on t'he same 
budget format as used in applying for this grant and nust be supported by 
a narrative justification. Other prior approval requ<:sts may be made by 
letter. Prior approval requests should be addressed i:o the Contracting 
Officer named on the face page of this award. 

Allowable Costs/Applicable Cost Principles 

In accordance with the applicable cost principles cited below 
the amount shown on the face page of this award for tie total 
budget for the current budget period (line 16.a.(6)), 
of this grant shall consist of the actual allowable direct costs incident 
to performance of this .project plus the allocable portion of the 

and up to 
approved 

the allowable costs 

allowable indirect costs, if any, of the organization 
credits 

less applicable 

The Federal cost principles applicable to specific types of grantees and 
subrecipients are: 

Institutions of Higher Education. OMB Circular 

and any 
Federal 

ient in effect on 

The allowability of costs for work performed under this granti 
subsequent subaward will be determined in accordance with the 
cost principles applicable to the grantee or subrecip 
the date of award or, for any subaward, in effect as 
subaward, except as modified by other provisions of dhis granjt or the 
subaward. 

of the date of that 

A-21, Co'st 
Principles Applicable to Grants, Contracts and Other Agrieements with 
Institutions of Higher Education, is applicable 
private colleges and universities. 

State and local governments and Indian tribal 
Circular A-87, Cost Principles Applicable to Gr^n 
other Agreements With State and Local Governmen 
state, local, and Indian tribal governments (and 
to the extent appropriate for foreign governments), 

governments. OMB 
ts, Contracts and 

:s, is applicable to 
shall also be used 

to both public and 
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Hospitals. 4S CFR Part 74, Appendix E, Principles for Determining 
Costs Applicable to Research and Development under Grants!and 
Contracts with Hospitals, applies to nonprofit and for-profit 
hospitals. 

OMB Circular A-122, 
and othe'r 
to nonprofit 

Other nonprofit organizations and individuals. 
Cost Principles Applicable to Grants, Contracts, 
Agreements with Nonprofit Organizations, applies 
organizations and individuals except for nonprofits speci|fically 
exempted by the terms of the circular or those npnprofitSj covered by 
the cost principles cited in items 1.- 3. above. 

Commercial firms and certain nonprofit organizat:.ons. 48 CFR 
Subpart 31.2, Contracts with Commercial Organizations, as: 
supplemented by 48 CFR Subpart 931.2, applies to 
organizations not covered by OMB Circular A-122, 
terms of that circular, and to all commercial organizations other 
than those covered by the cost principles in item 3. above. 

6. Paymen t 

those nonprofit 
as specified by the 

Payments under this award will be made by an advance payment method 
unless DOE determines that the grantee's financial management system does 
not meet the requirements of 10 CFR 600.109 or the grantee has not 
maintained, or demonstrated the willingness and abilii 
procedures that will minimize the time elapsing betwe« en transfer of funds 
from the U.S. Treasury and their disbursement for grant-related purposes. 

The appropriate advance payment method or the reimbur 
the cognizant finance office are specified in the at 
and Conditions. 

Advances by the grantee to subgrantee and contractor 
conform substantially to the same standards of timing; 
govern advances made by the Federal Government to th<i 
cash advances erroneously withdrawn from the U.S. Treasury shall be 

ty to maintain, 

sement method and 
tached Special Terms 

organizations must 
and amount that 
grantee. Excess 

promptly refunded to DOE unless the funds will be dis 
calendar days or the amount is less than $10,000 and will be 
within 30 calendar days. 

bursed within seven 
disbursed 

Interest earned on advance payments to other than st 
their subgrantees shall be reported on the Report of 
Transactions (SF-272) and promptly remitted to the cognizanti 
office (unless otherwise specified in the attached S 
Conditions) by check payable to the Department of Energy. 

ate governments or 
Federal Cash 

finance 
jecial Terms and 
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Preaward Costs 

Costs incurred prior to the beginning date of a new or renewal award are 
allowable only if they were approved in writing, prio 
a DOE Contracting Officer. (Note - this provision does 
bid and proposal costs as may be recovered through an 
negotiated in accordance with the applicable Federal cost prirlciples.) 

DE-FG07;L88ID12744 
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to incurrence, by 
not apply to such 

indirect' cost rate 

8. Reporting Requirements 

Attached to this grant award is EIA 459A, a checklist 
required under this grant. 

The grantee shall submit a technical progress report (also called a 
performance report) as part of any application for continuation or 
renewal of DOE grant support. This report shall be in lieu of a separate 
annual performance report. Upon completion or terminition ofjthe 
project, the final technical report shall be prepared 
the applicable program rule cited on the face page of 
the absence of such program rule coverage, with the technical[reporting 
format specified in the Uniform Reporting System for Federal Assistance 
(Grants and Cooperative Agreements) (DOE/MA-001). 

of the reports 

in accordance with 
this award or, in 

The grantee shall submit an annual Financial Status Report (SF-269) 
within 90 days after the close of the budget period shown on the face 
page of this award. The grantee shall submit a final 
Report within 90 days after the completion or termina 
period shown on the face page of this award unless the project period is 
extended. In the latter case, the report for the las 
the existing project period shall be considered an annual report. 

conj Instructions concerning reports to be submitted in 
payment under this award are specified in the attached 
Conditions. 

9. Cost-Sharing 

Any cost-sharing as shown on the face page of this award shall defray 
allowable costs of the project only. Allowability of 

Cost-sharing contributions may be in the form pf dire 
costs, including cash or in-kind contributions, incu 
its subgrantees, or contractors. The cost sharing 
allowable budget category or combination of categori 
cost item represents some or all of the non-Federal 
associated indirect costs may not be charged to Federal 

may 
es 

Financial Status 
tion of the project 

t budget period of 

unction with 
Special Terms and 

such costs shall be 
determined in accordance with the statutes, regulations, applicable cost 
principles, and other terms and conditions governing this award. 

ct or in|direct 
red by the grantee, 
be in any 
When' a direct 

ion, any 
but may be 

contribut 
funds 
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a contributed cost 
dfication of 

Valuation of in-kind contributions and documentation of cost-sharing 
shall be in accordance with 10 CFR 600.107. 

10. Continuations, Renewals, and Extensions 

com Grantees are responsible for assuring that properly 
applications for continuation awards are received no 
prior to the expiration date of the current budget per 
Notice of Financial Assistance Award. 

pleted I 
ater than 4 months 
iod shown on the 

If a grantee wishes to apply for a renewal award in order to receive 
funding beyond the scheduled expiration of the existing project period, a 
properly completed application must be submitted to DOE no later than 
four months prior to the scheduled expiration date of 
as shown on the Notice of Financial Assistance Award 

Grantee requests for extensions (modifications extendi 
project period by 18 months or less in order to comple 
be submitted prior to the expiration date of the proj< 
on the face page of this award, and must include a budget forj the use of 
any remaining funds or any additional funds requested. Any request for 

the project period 

ing an existing 
ete a project) must 
ect period as shown 

funds and any 
be submitted to DOE 
ration date of the 

an extension, which includes a request for additional 
request for an extension of more than 90 days, should 
no later than four months prior to the scheduled expi 
project period. 

11. Maximum DOE Obligation 

This grant is subject to the requirement that the maximum DOE obligation 
to the recipient is the amount shown on the Notice ol: Financial 
Assistance Award as the amount of DOE funds obligated. DOE shall not be 
obligated to make any additional, supplemental, continuation,! renewal or 
other award for the same or any other purpose. 

12. Transfers of Funds Between Grants 

Transfers of funds between DOE grants, and transfers of funds from a DOE 
grant to a project (or portion of a project) not supported by that grant 

DOE require the prior approval of DOE. Transfer of funds into a 
grant-supported project from a grant awarded by anotier Federal agency 
does not require DOE prior approval but may, of course, require the 
approval of the other Federal agency. Funds so transferred from the 
grant of another Federal agency may not be used to satisfy any 
cost-sharing requirement on a DOE grant. 
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Property 

Real and Tangible Personal Property 

No real property may be acquired under this award. 

Title to any equipment (an article of tangible personal property that has 
a useful life of more than 2 years and an acquisition 
more) or supplies acquired by a nonprofit institution 

cost of $500 or 
of higher education 

or a nonprofit organization whose primary purpose is the conduct of 
scientific research shall vest in the grantee and such equipment shall be 
exempt from accountability except that DOE has the right to transfer 
ownership of any item of equipment having a unit acquisition cost of 
$1,000 or more under the conditions specified in 10 C1='R 600.1]!7(d)(2), 
This exemption is derived from Public Law 95-224. The Federal Grant and 
Cooperative Agreement Act of 1977, as amended. 

Title to equipment and supplies acquired by all other 
in the grantee. However, such grantees shall be accoun 
equipment with a unit acquisition cost of $1,000 or mpr 
this grant as specified in 10 CFR 600.117(d)(2), (3) 
grantees, supplies need only be accounted for at clos 
if they are unused and exceed $1,000 in total aggrega 
market value. In this case accountability requires t 
compensated in an amount computed in accordance with 
if the supplies are retained for use on non-Federal ac 

grantees shall vest 
table for 
e acquired under 

and (4).j For such 
eout and then only 
te current fair 
hat DOE be 
Section 600.117(e) 

. . .11 
tivities. 

All grantees shall follow property management policies and prpcedures 
which provide for adequate control of the acquisition and use]of assets 
acquired under the grant. 

Intangible Property 

Treatment, including reporting, of patent and data ri 
shall be as specified in the Special Terms and Condit 

14. Change or Absence of the Principal Investigator or DQsignatedl Key 
Personnel 

ghts andj copyrights 
ions of this grant. 

ficant Since the DOE decision to fund a project is based, to a signi 
extent, on the qualifications and level of participation of the Principal 
Investigator, a change of Principal Investigator or of the level of 
effort of the Principal Investigator is considered a change xn the 
approved project. The approval of DOE must be obtained prior to any 
change of the Principal Investigator or, in certain cases, other key 
personnel who have been identified as key personnel 
and Conditions of this grant. In addition, any cont 

in the Special Terms 
iinuous absence of the 

Principal Investigator in excess of three months or plans for the 
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project than was indicated in the approved grant appli 
prior approval. Grantee is encouraged to contact DOE 
becoming aware that any of these changes are likely to 
in any event must do so and receive DOE prior approval 
any such change. 

15. Changes in Objectives or Scope 

cation requires DOE 
immediately upon 
be proposed, but 
before effecting 

Any change in the objectives or scope of a grant-supported project 
requires the prior approval of DOE. Such changes incJ.ude changes in the 
phenomenon or phenomena under study and in the methodology or jexperiment 
if they are a specific objective of the research work 
application approved by DOE. 

as stated in the 

16. Transfer of Substantive Programmatic Effort 

None of the substantive effort of this project may be 
contract or subgrant to another organization or person 
approval of DOE. This provision does not apply to th 
equipment, supplies, materials, or general support seirvices which may, 
however, be subject to other prior approval requireme:i 
example, in the applicable cost principles or procuremen 

17. General Procurement Prior Approval Requirements 

A grantee must receive prior approval from DOE before 
sole source contract or a contract where only one bid 

entering into any 
or proposal is 

received when the value of the contract in the aggregate is expected to 

transferred by 
without the prior 
procurement of 
ices which may, 
ts as found, for 
t standards. 

exceed 1) $10,000 and the grantee is a state, local, 
government or 2) $5,000 for all other grantees. 

18. Equipment and Other Capital Expenditures 

or Indian tribal 

PP 
Expenditures for equipment and other capital assets 
acquisition cost of $500 or more require the prior a 
one exception. For special purpose equipment, prior 
only when the unit acquisition cost is $1,000 or more 
equipment means equipment which is used only for res 
scientific, or other technical activities.) 

hav ing a unit 
roval of DOE with 

approval! is required 
(Special purpose 

0arch, me|dical. 

19. Travel 

Foreign Travel - DOE prior approval is required for 
trip. Foreign travel must be directly related to th 

each sepê rate foreign 
project objectives. 

Foreign travel is any travel outside Canada and the fnited States and its 
territories and possessions or, for grantees located 
travel outside that country. 

in another country. 
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Domestic Travel - Such costs are allowable to the extent provijded in the 
approved budget. In addition, grantees may exceed the approved budget 
amount for domestic travel by up to 25% or $500 whichever is greater, 
without DOE prior approval. All other expenditures for domestjic travel 
beyond these limits require prior approval. 

Consultant Services 

Costs of consultant 
requirements of the 
that the consultant 
There is one excepti 
employee of the gran 
universities only, 
only with the prior 
may be permitted whe 
involves a separate 

21. Paperwork Reduction 

services are allowable subject to satisfaction of the 
applicable cost principles, inducing the requirement 
not be an employee of the grantee organization. 
on to the requirement that the consultant not be an 
tee organization which applies 
For colleges and universities, 
approval of DOE, intra-organiza 
re consultation is across departmental liri'es or 
or remote operation. 

colleges 
unusual 

to 
in 

itional consiultation 
t 

and 
cases, and 

J, 

This award is subject to the requirements of the Paperwork Reduction Act 
of 1980 as implemented by the Office of Management and Budget 'rules, 
"Controlling Paperwork Burdens on the Public," published at 5 'cFR 1320. 
(48 FR 13666, 3/31/83) if the grantee will collect information from ten 
or more respondents either: 

A. At the specific request of DOE, or 

B. If the award requires specific DOE 
approval of the information collection 
or the collection procedures. 

Any proposed sponsored information collection under item 21 BJ above 
shall be submitted by the grantee to the Contracting Officer named on the 

intended date of 
from the 

face page of this award at least 90 days prior to the 
information collection. DOE will seek the requisite approval 
Office of Management and Budget and will promptly notify the grantee of 
the disposition of the request. 

22. Generally Applicable Requirements 

In accordance with 10 CFR 600.12, this grant is subject to a riumber of 
statutory and other generally applicable requirements 
requirements most pertinent to research projects are 

Animal Welfare 

Any grantee performing research on warm-blooded anima 
the Laboratory Animal Welfare Act of 1966 (Public Law 

Thosej 
lighlighted below: 

Is shall I comply with 
89-544,jas amended) 
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and the regulations promulgated thereunder by the Secretary of 
Agriculture at 9 CFR Chapter 1, Subchapter A, pertaining to the care, 
handling, and treatment of warm-blooded animals held or used for 
research, teaching, or other activities supported by Federal awards. The 
grantee is expected to ensure that the guidelines described in Department 
of Health and Human Services (DHHS) Publication No. [IjIIH] 78-2'3, "Guide 
for the Care and Use of Laboratory Animals," are followed (Copies are 
available from the Superintendent of Documents, Government Printing 
Office, Washington, DC 20024, Stock No. 017-040-00427-3). 

Research Involving Recombinant DNA Modecules 

Any grantee performing research involving recombinant DNA molecules 
and/or organisms and viruses containing recombinant DNA molecules agrees 
by acceptance of this grant to comply with the National Institutes of 
Health "Guidelines for Research Involving Recombinant DNA Molecules," 
June 1983 (48 FR 24556) or such later revision of those guidelines as may 
be published in the Federal Register. I 

Use of Human Subjects in Research, Development, and Related Activities 

Any DOE grantee performing research, development, or ::elated activities 
involving any use of human subjects must comply with DOE regulations 
found at 10 CFR Part 74S "Protection of Human Subjects" and any 
additional Provisions which may be included in the Special Terms and 
Conditions of this grant. Such provisions are intended to safeguard the 
rights and welfare of human subjects at risk of possible physical, 
psychological, or social injury as a consequence of tieir participation. 

23. Nondiscrimination 

This grant is subject to the provisions of 10 CFR Par 
"Nondiscrimination in Federally Assisted Programs." 

24. Public Access to Information 

t 1040 

The Freedom of Information Act, as amended, and the DOE implementing 
regulations (10 CFR Part 1004) require the release by 
documents and records regarding grants upon written 
of the public. The intended use of the information w 
criterion for release. These requirements apply to i 
DOE, and do not require grantees, their subgrantees, 
to permit public access to their records. 

Records maintained by DOE with respect to grants are 

DOE of certain 
request by any member 
ill not be a 
nformation held by 
or their contractors 

subject to the 
provisions of the Privacy Act and the DOE implementing regulations (10 
CFR Part 1008) if those records constitute a "system 
defined in the Act and the regulations. Generally, records maintairied by 
grantees, their subgrantees, or their contractors are 
these requirements. 

not subject to 
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25. Acknowledgement of Support 

Publication of the results of this grant, subject to 
restrictions in 10 CFR 600.118 ("Patents, data, and 
encouraged. Any article which is published shall inc 
acknowledgement that the research was supported, in 
a DOE grant (including the grant number), but that such support does not 
constitute an endorsement by DOE of the views expressed in the article. 

iiny applicable 
rights"), is 

Lude an | 
e or in part, by whol 

26. National Security 

It is not expected that activities under this grant wl 
otherwise involve classified information (i.e., Restr 
Restricted Data, National Security Information). 

11 generate or 
icted Data, Formerly 

However, if in the opinion of the grantee or DOE such involvement becomes 
expected prior to the closeout of the grant, the grantee or DOE shall 
notify the other in writing immediately. If the grantee believes any 
information developed or acquired may be classifiable, the grantee shall 
not provide the potentially classifiable information to anyone, including 
the DOE officials with whom the grantee normally comnunicatesi, 
except the Director of Classification, and shall protect such information 
as if it were classified until notified by DOE that e. determination has 
been made that it does not require such handling. Correspondence which 
includes the specific information in question shall be sent by registered 
mail to U.S. Department of Energy, Attn: Director of Classifi'cation, 
DP-32, Washington, DC 20545. If the information is determined to be 
classified the grantee may wish to discontinue the project, ijn which case 
the grantee and DOE shall terminate the grant by mutual agreement. If 
the grant is to be terminated, all material deemed by DOE to be 
classified shall be forwarded to DOE, in a manner specified by DOE, for 
proper disposition. If the grantee and DOE wish to continue the grant, 
even though classified information is involved, the grantee shall be 
required to obtain both personnel and facility security clearances 
through the Office of Safeguards and Security. Costs associated with 
handling and protecting any such classified information shall be 
negotiated at the time the determination to proceed is made. 

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. 

Contracting Officer's Technical Representative (COTR) 

The individual identified in Block 11. of the Notice of Financial 
Assistance Award as the DOE Project Officer is the Contracting 
Officer's Technical Representative (COTR). The COTÎ  is responsible for 
1) monitoring the research efforts being conducted by the Grantee under 
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the scope of this award; 2) advising the Contracting Officer on technical 
matters related to administration of the grant, including progress and 
status of the Grantee's research; and 3) providing technical advice and 
guidance to the Grantee in order to assist both the research efforts of 
the Grantee and the Grantee's adherence to the grant terms and conditions. 

The COTR does not have the authority to: 

Cause an increase or decrease in the total estimated cost 
time required for, the research effort being supported; 

Cause any change in the express terms and conditi 

of, or the 

ons of the grant; 

being 

29. Interest 

(a) Notwithstanding any other term or cond 
amounts that become payable by the recipient to 
grant shall bear simple interest from the date d 
within 30 days of becoming due. The interest ra 
established by the Secretary of Treasury (Secret 
of the Debt Collection Act of 1982 (31 U.S.C. 37 
the period in which the amount becomes due, as p 
this provision, and then at the rate applicable 
fixed by the Secretary until the amount is paid 

Cause any change in the objectives or scope of the effort 
supported; 

Act in the capacity of the Contracting Officer by issuing any 
approval or disapproval required by the terms anĉ  conditions of the 
grant; 

Interfere with the Grantee's right to perform under the terms and 
conditions of the grant. 

If his grant, all 
t under this 

id unless paid 
the interest rate 
ided in Section 11 

itions of 
the Governmen 
ue until p 
te shall be 
ary) as pr 
17), which 
rovided in 
for each three-month period as 

(b) Amounts shall be due at the earliest of the following dates: 

(1) The date fixed under this grant. 
i 
I 

(2) The date of the first written demand for payment consistent 

ov 
is applicable to 
paragraph (b) of 

with this grant, including any demand resul 
termination 

ting from a 
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(3) The date the Government transmits to the recipient a proposed 
agreement to confirm completed negotiations establishing the 
amount of debt. 

(c) The interest charge made under this provision may be reduced in 
accordance with the procedures prescribed in 4 CFR 102.13 
with agency regulations in effect on the date of original award of jthis grant. 

wp/Thorne 
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STATEMENT OF WORK 

1.0 INTRODUCTION 

DE-FG07|-88ID12744 
Statement of Work 

The goal of this grant is to support cost-shared research on geothermal 
resources in the State of Alaska. The Aleutian Islands-Alaska Peninsula 
region is known to be one of the largest geothermal erergy respurce areas 
of the United States, but the resource areas are remote and the 
population is scarce. The increased development of the American 
bottom-fish industry in the Bering Sea and the northern Pacific Ocean, 
and increased oil and gas exploration in the Bering Sea are generating an 
increased need for power in the region. The objectives of these resource 
assessment studies are to obtain new site specific data on one promising 
resource area, and to develop and document resource irformation for the 
entire region so that these data are available for future explpration and 
development activities. 

Geothermal resource assessment will be conducted at the Geyserj Bight KGRA 
which is the hottest and most extensive area of thermal springs in 
Alaska. A second task will involve the preparation ard publication of a 
geotechnically-oriented geothermal resource map of the Aleutian Islands 
and the Alaska Peninsula region with supplemental information on fluid 
chemistry, temperatures, isotopic compositions, and geothermometry. 
effort will document in new detail the state of knowledge of these 
geothermal resources. 

2.0 SCOPE 

mo 

udy 

Geyser Bight KGRA on Umnak Island is the hottest and 
of thermal springs in Alaska but the resource has not 
detail. The Alaska DGGS will complete a detailed st 
geochemistry of the Geyser Bight KGRA and will contri 
geologic studies and mapping managed by the Geophysi 
Institute-Univeristy of Alaska under a separate grant 
chemical model of fluid chemistry will be developed wl 
deep reservoir temperatures, origins of fluids, and mi 
different fluids. 

This 

st extensive area 
been studied in 

of the fluid 
bute to field 

cal I 
A detailed 

ich will constrain 
xing betyeen 

A second task will result in the preparation and publication of a 
four-color, geotechnically-oriented geothermal resource map of the 
Aleutian Islands and the Alaska Peninsula region. This map and 
accompanying circular will document maximum surface temperatures, 
estimated convective heat discharge and reservoir temperaturesj, and water 
and gas chemistry. A brief description will be provided for each 
geothermal resource site. The accessible heat energy 
Aleutian arc volcanic systems will be discussed. The 
performance for these studies, including final reportii 
months. 

base stored in the 
period of 
ng, will be 24 
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3.0 APPLICABLE DOCUMENTS 

The research described herein is abstracted from a proposal titled 
"Geothermal Resource Assessment in the Aleutian Islands and Alaska 
Peninsula," dated June 15, 1987, as revised on Octobe:: 28, 1987. This 
proposal was submitted by the Geophysical Institute, University of Alaska 

DE-FG07|-88ID12744 
Statement of Work 
4 1 

and the Alaska Division of Geological and Geophysical Surveys 
to DOE-ID Program Research and Development Announcement (PRDA) 

in response 
for State 

Geothermal Research and Development - PRDA No. DE-PR07-87ID12662 

4.0 TECHNICAL TASKS 

The following tasks will be accomplished under this grant 

4.1 Geyser Bight KGRA Site-Specific Study 

4.1.1 Contribute to field geologic mapping and interpret 

4.1.2 

4.1.3 

complete a 1:25,000-scale geologic map of 
and the surrounding area. Mapping information will include 
geological structures, quaternary valley-iiill deposits, 
alteration, plutonic rocks, major contacts, and vblcanic 
rocks. Information relating to volcanic hazards Wjill be 
noted and evaluated. This task will be managed by the 
Geophysical Institute-University of Alaska 

ation to 
Geyser Creek Valley 

and 

tes 

Fluid Chemistry Investigation of the Geyse 
Perform preliminary chloride-enthalpy and 
equilibria analyses. Examine and evaluate 
chemical and isotopic geothermometers 
of analyses of stable isotope compositions 
additional water samples for geochemical 
analyses during the 1988 field season and 
analyses. Measure thermal spring flow ra 
temperatures and estimate heat loss due t 
near-surface discharge of thermal waters, 
samples for major and minor and selected 
constituents and for stable isotope compos 
a) the chloride-enthalpy model, b) the anj. 
mineral equilibria, c) estimates of reservo 
and d) the estimate of the source of rese 
waters. 

Examine the results 

Analyze and interpret all new and existing geblogijial and 
geochemical data, and then integrate with 
contribute to an integrated final report 
data to contribute to an integrated final 
GI-UAK on the Geyser Bight geothermal study 

(GI-UAK). 

r Bight KGRA. 
fluid-mineral 
results of 

Collejct 
isotopic 

these complete 
and j 

surface! and 
Analyze water 
race element 
ition. Refine 
lyses of fluid 
ir temperatures, 

tvoir recharge 

00 

GI-UAK data to 
mpletedjby GI-UAK 
report completed by 
area. ; This 
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evaluation will include improved estimat 
temperatures and of the magnitude of the 
development. 

4.2 

DE-FG07-88ID12744 
Statement of Work 
4 j' 

es of thejreservoir 
energy available for 

thermal energy Preparation of a 1:1,000,000 scale technical geol 
resource map for the Aleutian Islands-Alaska Peninsula region, and 
supporting documentation. 

4.2.1 Prepare and publish a four-color, geotechnically-oriented 
resource map of the Aleutian Islands-Alaska Peninsula region. 
The color-coded map will show locations of all knpwn 
geothermal sites between Buildir Island on the west and 

I 11 
Becharof Lake on the east. Map information for each site 
will include maximum surface temperatures, estimated 
convective heat discharge, estimated reservoir temperajtures, 
total dissolved solids, and land status. 

The map will include larger-scale, mpre detailed insets of 
three to five of the most promising geothermal prospects in 
this region. 

4.2.2 Compile tables of all available goechemical data bn 
geothermal fluids. These tables will contain water 
chemistry, gas chemistry and stable isotope compositions of 
thermal springs, geothermal wells, fumaroles, and thermal and 
local waters (as appropriate); isotopic compositions of 
gases; estimates of temperatures of thermal waterjbased on 
chemical equilibria and appropriate geothermal gases based on 
geothermometers. 

4.2.3 Prepare and publish a circular designed to accompany the 
Geothermal Resource Map (Task 4.2.1) which will contain brief 
descriptions of each geothermal site located on the resource 
map, with the more important sites receiving grea!ter 
emphasis. The circular will include summaries of; any 
site-specific investigations will have been conducted and 
relevant references. The circular will 
comprehensive tables and brief discussion of pertjinent 
geochemical data collected by the DGGS. 

5.0 REPORTS, DATA, AND OTHER DELIVERABLES 

5.1 Management Records 

Reports will be due as indicated on the Federal 
Checklist and the Report Distribution List. 

Assistance Reporting 
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5.2 Deliverables 

Deliverables for this grant include the following: contributions to 
the GI-UAK geologic map of Geyser Creek Valley area; a report on the 
fluid geochemistry of the Geyser Bight KGRA (may 
chapter in the GI-UAK report); and contributions 
on the Geyser Bight KGRA study (Task 4.1). Deliverables 

DE-FG07-88ID12744 

be included as a 
to the f inal report 

for Task 
4.2 include the four-color, 1:1,000,000 scale geothermal ^resource 
map for Aleutian Islands-Alaska Peninsula Region; tables iof fluid 
geochemistry; and a circular accompanying the four-color jresource 
map. A draft copy of all final deliverable items will be submitted 
to DOE-ID for review and comment not less than 45 days prior to the 
scheduled delivery of maps, tables or reports. 

wp/Thorne 



Grant 
Part 

No. DE-lj607-88[D12744 
- Reporting Requirements 

REPORT DISTRIBUTION LIST 

Grant No. DE- FG07-88ID12744 

Report/Plan 

Federal Assistance Management 
Sunmary Report 

Notice of Energy RD&D 

Technical Progress Report 

Topical Report 

Final Technical Report 

Financial Status Report 

Form 
No. 

EIA-459E 

DOE 538 

N/A 

N/A 

N/A 

SF 269 

Frequency 

Q 

0 

Q 

A 

F 

F 

No. of 
Copies 

M. 
1 

1.1, 

1,4, 

1,4, 

1,1, 

LIST OF ADDRESSEES 

a. U.S. Department of Energy f. U.S. Department 
785 DOE Place Technical Infori 
Idaho Falls, ID 83402 P.O. Box 62 
Attn: Trudy A. Thome Oak Ridge, TN . 

b. Same as above 
Attn: Kenneth J. Taylor 

"c. Same as above 
Attn; Earl Jones 

d. U.S. Department of Energy 
Forrestal Bldg., CE-342 
1000 Independence Ave, SW 
Washington, DC 20585 

Attn: Lew Pratsch 

e. University of Utah Research Institute 
Earth Science Laboratory 
391 Chipeta Way, Suite C 
Salt Lake City, UT 84108-1295 
Attn: Howard Ross 

1,1,1 

,1 

•,1 

• | , 1 

1,1 

1 

of Ener 
nation C 

37830 

1 

, 

Address 
1 

ai,b,c,d,e 

a,f 

a',b,d,e 
1 

a,b,d,e 

a,b,d,e 

a,b,c 

i 

i 

gy 
enter 

1 

i 
t 

i 
•1 
i 

1 

1 



U.k. DEPARTMENT O f ENtRGY 

FEDERAL ASSISTANCE REPORTING CHEC 

Grant No. DE-FG07-38ID1274 4 

M 
1. Identllicaiion Number: 

DE-FG07-88ID12744 

2. Piogfam/Ptoject Title: 
Assessment in the Ale 
and Alaska Peninsula 

Geothermal Resource 
ut ian Islands 

3. Recipient: 
State of Alaska, Geophysical Ins t . 

4. Reporting Requirements: 

PROGRAM/PROJECT MANAGEMENT REPORTING 

I I Federel Assistance Milestone Plan 

I I Federal Assistance Budget Information Form 

fn 
I I Federal Assistance Management Summary Report 

I I Federal Assistance Program/Ptoject Status Report 

U L I Financial Status Report, OMB Form 259 

TECHNICAL INFORMATION REPORTING 

Frequency No. of Copies 

t V - Reporting Requiremen-; 

OWB h o 1»C»01J> 

1 

^ I Notice o l Energy RD&D 

Technical Progress Repoa 

Topical Repon 

Final Technical Repoa 

0 

Q 

A 

1 , 1 , 1 , 1 

1,1,1 

1,1 
1,1,1,1 
1 , 4 * , 1 , 

1 , 4 M . 

,1 

1 

1 

FREQUENCY CODES AND DUE DATES: 

A - As Necessary; wilhin 5 calendar days ahe' evenls. 

F • Final; 90 calendar days aher the perlormance o l Ihe efloa ends. 

0 • Ouarierly; within 30 days aher end o' calenda- qua'let or portion thereol. 

0 • One time aher projeci slans; within 30 days aher award. 

X - Required with proposals or with the application or wi ih signilicant planning changes. 

Y • Yearly. 30 days aher the end of program year. lEinanciaf Siaius Reports 50 daysl. 

S • Semiannually; within 30 days aher end ol program fiscal hall year. 

5. Special Instructions: 

*3 copies plus a camera-ready copy 

Addr.essees 

a ,b ,c ,d ,e 

a ^ b j C 

a, f 
a,b,d,e 

aib*,d,e 

ai,b*,d,e 

6. Prepared by: ISignature and Date) 



.'̂  ;, 

3 T A X E O F A L A S K A 
S t e v e Cowp 

D E P A R T M E N T O F N A T U R A L R E S O 
DIVISION OF GEOLOGICAL 8. GEOPHYSICAL SUR 

400 Willoughby Bldg: 3rd fl 
Juneau, Alaska 99801 

(907) 465-2520 

March 12, 1990 

Dr. Howard Ross 
University of Utah Research Institute 
Earth Science Laboratory 
391 Chipeta Way, Suite A 
Salt Lake City, Utah 84108 

Dear Howard: 

Sorry for the delay in getting this information 
Call or write if I can be of any more help. 

Si n c e r e l y , 

e r , GOVERNOR 
U R G E S 
VEYS 

t o you. 

rfhan J. Motyka 
G e o l o g i s t 
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Vi/ F MMM STpVE COWPER, GOVERNOR 

a 370JO AIRPORT WAY (DNR Building); 
FAIRBANKS, ALASKA 99709-4609 
P H 6 N E : (907) 451 -2760, 474-7147 

D P.O BOX 772116 ' 
EAGLE RIVER, ALASKA 99577-211 6 
PHONE: (907) 696- ID070 

i 
a 3601 "C" STREET, SUITE 1236 i 

PQI BOX 107005 I 
ANCHORAGE, ALASKA 99510-7005 

k 
PHONE: (907) 762-2356 

400 WILLOUGHBYJAVENUE, 3RD FLOOR 
JUrJiEAU, ALASKA 99801 
PHONE: (907) 465-2520 

DEPARTMERIT OF NATURAL RESOURCES 
DIVISION OF GEOLOGICAL & GEOPHYSICAL SURVEYS 

March 19, 1990 

Mr. Ken Osborne 
U. S. Department of Energy 
Idaho Operations Office 
785 DOE Place 
Idaho Falls, Idaho 83402 

Dear Mr. Osborne: 

I am requesting a no-cost time extension for Grant No.jDE-
FG07-88ID122744, "Geothermal resource assessment in the 
Aleutian Islands and Alaska Peninsula". Our present | 
agreement calls for project completion by April 11, 1990. 
We would like to extend this deadline to January 31, 1991. 

The current statuses vOf the two tasks funded by 
are as follows: 

Task 1 - "Fluid geochemical study of the Geyser BightjKGRA 

this grant 

on Umnak Island." A draft of the final report on the fluids 
study is about 85 per cent completed. Work on integrating 
this study with the companion geologic study by U. of 
Alaska, Fairbanks project scientists is about 50 per cent 
completed. Target completion date for the final integrated 
report is April 15, 1990. 

Task 2 - "Technical geothermal resources map of the | 
Aleutian Islands and the Alaska Peninnsula." Work on this 
map is about 50 per cent completed. Further work has heen 
suspended pending completion of the Umnak Island studyi 
Target completion date is now January 31, 1991 

The reasons for the delays in project completion are as 
follows: 

1. Man power shoratges. Deep cuts in stat 
have resulted in reducing ADGGS staff by 
during the past three years. Priority pro 
to day operations have placed heavy burdens 
remaining staff. 

e budget 
nearly half 
jects ahd day 
on I 

2. New staff. We were finally able to add new staff 
but not until December, 1990. Interviewing candidates 
and training of the new staff took up much of my time 
last fall and winter. 



Mt. Redoubt euption. One of the principle 
to aid in 

:ardous 
Anchorage 

advi 

eruptive 
, Alaska, 

sory I 

investigators. Dr. Chris Nye, was assigned 
directly monitoring the potentially haz< 
activity of Mt. Redoubt volcano near 
I have also been involved but only in an 
capacity. The eruptive activity began last December 
just as Dr. Nye and I were planning to c< 
and start intergration of the final Umnak 
Flooding associated with the eruptive 
threatens an oil tank farm and terminal near the shores 
of Cook Inlet. Ash plumes have disrupted air traffic 
in and out of Anchorage. 

omplete drafts 
report. i 

activity | 

4. Juneau hydrogeologic study. The proposed reojiening 
of a major gold mine in Juneau has raised public 
concerns about the potential impacts this mining 
operation may have on the city's ground-water supply 
Last December, the City and Borough of Juneau requested 
the help of the ADGGS Juneau Office in assessing j 
potential problems and asked that we prepare a proposal 
for any further studies that we felt were warranted. 
Because of the immediacy of the problem, dealing with 
this issue took precedence over other tasks. As senior 
geologist in the Juneau ADGGS office much of my time 
had to be spent dealing with this controversial issue. 

Factors which will now allow fulfilling our obligations to 
the U.S. Department of Energy are as follows: 

1. New staff has been added to the Juneau office^ 
They will help in sharing office work loads, releasing 
my time to work on the Umnak and the Aleut:j.an Islands 
map projects. These staff will also be abie to assist 
ih these geothermal projects. 

2. Preliminary work on the Juneau hydrogeology stiudy 
has now been completed and further work temporarily 
suspended. The Mt. Redoubt priority has been reduced. 
Top priority has now been given to completing Umnak 
report. 

3. With completion of the Umnak report, and with,added 
staff and re-arrangement of priorities, we can return 
to working on the completion of the technical resources 
map. 

Our revised time table is as follows: 

March 31, 1990 - completion of draft reports on Geyser 
Bight study. 

April 15, 1990 - completion and submission 
integrated Gesyer Bight report; return to 
Aleutains geothermal technical resources mkp 

of j o i n t 
r/orkingj on 



Summer, 1990 - field work for other ADGGS jirojects; 
time off for mandatory leave without pay status, 

October 31, 1990 - completion of data tables and first 
draft of accompanying circular for map; submission to 
publications section for editing and review and for map 
layout. 

December 31, 1990 - completion of draft version of 
technical resources map for external and U. 
Department of Energy review. 

January 31, 1991 - incorporation of comments, 
submission for color reproduction, and project 
completion. 

I apologize for the delays in completing this work. Please 
contact me if you have any questions or require 
clarification. 

Sincerely, 

'7 
Dr. Roman J. Motyka 
Senior Geologist 

cc Ken Taylor, US DOE 
Dr. Howard Ross, UURI 
Dr. Chris Nye, ADGGS and UAF 
Paula Verosta, ADGGS 



UNIVERSITY OF UTAH RESEARCH INSTITUTE 

EARTH SCIENCE LABORATORY 
391 CHIPETA WAY, SUITE C 

SALT LAKE CITY, UTAH 84108-1295 
TELEPHONE 801-524-3422 

M E M O R A N D U M 

TO: 

FROM: 

Kenneth Taylor, DOE/ID 

Howard P. Ross 

DATE: 

RE: Annual Budget Review, Grant No. DE-FG07-88ID12 
Alaska, Division of Geological & Geophysical S 

March 27; 19 89 

2 744, State of 
Ll rveys 

The State of Alaska, Division of 
(AK-DGGS) has completed the prel 
Task 1, Fluid geochemical study 
Island. Geochemical analyses of 
completed and UURI is now comple 
residual thermal water samples, 
chemistry and isotope results is 
results have been reported in qu 
result is the discovery of a pre 
south of Geyser Bight Valley, du 

Geological & Geophysical Surveys 
irninary studies and 
of the Geyser Bight 
fluid samples has 

ting comparative analyses of 
The interpretation 
in progress and pr 

field Work of 
KGRA on Unmak 
^een largely 

of fluiid 
eliminaty 

arterly reports. One noteworthy 
viously unreported 
ring field studies 

fumarole field 
1 

Work is on schedule for Task 2, Technical Geotherma.1 
Map of the Aleutian Islands and the Alaska Peninsul; 
layouts^ table formats and the content of, the information circular 
have already been defined. 

The DOE cost share througli April 11, 1989, $42,168 
to the work completed to date and the project shou 
within the total project cost to DOE of $72,000. 

1 Resources 
a. Map 

is appropriate 
Id be completed 

Howard P. Ross 
Project Manager 

HPR:kr 
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disposals. 
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REQUEST FOR ADVANCE 
OR REIMBURSEMENT 

{S»« Jnttrnet'ionM on back) 
J . FEDERAL SPONSORINQ AQCMCY ANO ORGANIZATIONAL ELEMENT TO 

WHICH THIS REPORT IS SUBMITTCP 

U.S. DOE Idaho Operations Office 

Approved by Office of Manage 
Budget. No. 80-R0183 
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TYPE OF 
PAYMENT 
REQUESTED 
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Q ADVANCE ( 3 
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REIMBURSE­
MENT 

( 3 FINAL" n . PARTIAL 

PAGE OF 

1 1^ PAGES 

2. BASIS OF REQUEST 

0 CASH 

n ACCRUAL 
4 , FEDERAL GRANT OR OTHER 

IDENTIFYING NUMBER ASSIGNEb 
BY FEDERAL AGENCY 

DE-FG07-88ID12744 
1 . RECIPIENTS ACCOUNT NUMBER 

OR lOENTIFYING NUMBER 

GR 38114 

5. PARTIAL PAYMENT REQUEST 
NUMBER FOR THIS REQUEST 
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1/31/92 
9. RECIPIENT ORGANIZATION 

State of Alaska 
Department of Natural Resources 
Division of Geological & 

Geophysical Surveys 
.794 University Avenue, Suite 200 
Fairbanks, Alaska 99709-3645 
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^̂2 

11. COMPUTATION OF AMOUffT OF RE!Mt"JRS£ME^frS/ADVANCES REQUESTED 

PROORAMS/FUNCnONS/ACTlVITlES * -

(a) 
Geothermal 
Resource 
Assessment 

(b) (c) 

TOTAL 

a. Total program 
outlays to data 

(AB of date) 
1 /31 /92 $ 1 1 2 , 4 6 9 . 0 0 $ 1 1 2 , 4 6 9 . 0 0 

b. Leat : CumulativB program Income - 0 - - 0 -

c. Nat program outlays {Line a mtnua 
line h) 112,469.00 112,469.00 

d. Estimated net cash outlays for advance 
period - 0 -

e. Total (Sum ol lines e & d) 112,469.00 112,469.00 

f. Non-Federal share of amount on line e 4 0 , 4 6 9 . 0 0 4 0 , 4 6 9 . 0 0 

g. Federal share of amount on line a 72,000.00 72,000.00 

h. Federal payments previously requested 6 5 , 9 5 2 . 1 2 6 5 , 9 5 2 . 1 2 

Federal share now requested {Line g 
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ed by Federal grantor 
agency for use In mak­
ing prescheduled ad­
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2nd month 

3rd month 
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a. Estimated Federal cash outlays that will be made during period covered by the advance 

b. Less: Estimated balance of Federal cash on hand as of beginning of advance period 

c. Amount requested (Line a minus line b) 

13. CERTIFICATION 

I certify that to the best of my knowledge 
and belief the data attove are correct and 
that all outlays were made in accordance 
with tho grant conditions or other agree­
ment and that payment is duo and has not 
Ijeen previously requested. 

SIGNATURE OF AUTHORIZED CERTIFYING OFFICIAL 

TYPED OR PRINTED NAME AND TITLE. 

Robert R. Groner 
Accounting Technician 

DATE REQUEST 
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March 5 , 1992 
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EXTENSION) 
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