
UNIVERSITY OF UTAH RESEARCH INSTITUTE 

UURI 
EARTH SCIENCE LABORATORY 
420 CHIPETA WAY, SUITE 120 
SALT LAKE CITY, UTAH 64108 

TELEPHONE 801-581-5283 

MEMORANDUM 

September 2, 1982 

TO: Susan M. Prestwich, Program Manager 

FROM: Carl A. Ruscetta, Technical Program Coordinator 

SUBJECT: North Dakota Geothermal Resource Assessment 
Contract DE-FC07-79ID12030 

Enclosed please find the completed contract and deliverables summary 
for the subject contract. All deliverable requirements have been met for 
this contract and copies of all maps and reports listed are on file at 
ESL/UURI and/or DOE Idaho Falls. 
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cc: D Foley 
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L.̂ .>n> OF LTAH RLS-AKCH INSTITUTE 

EARTH SCIENCE LABORATORY 
420 CHIPETA WAY, SUITE 120 
SALT LAKE CITY, UTAH 84108 

TELEPHONE 801-581-5283 

August 20, 1982 

TO: Ken L. Harr is 
North Dakota Geological Survey 
Grand Forks, ND 58202 

FROM: C. A. Ruscetta, Technical Program Coordinator 

SUBJECT: 1 . Draf t of N.D. Phase I I I Final Report Direct Heat Program 
2. Return of Roundup Conference Paper Original 

I have cofnpleted my review of your phase I I I report and have no 
correct ions or modi f icat ions to suggest. I wish to extend my personal 
congratulat ions to you and your team for a job well done. Dr. Foley and Susan 
Prestwich w i l l be conducting separate reviews. From my standpoint, i t would 
appear that the phase I I I report sa t i s f i e s the del iverables required in your 
contract DE-FC07-79ID12030 MOD A006. When you publish the repor t , please send 
3 copies bound and 1 copy unbound t o Ms. Prestwich and one copy to us. 

Please also f ind enclosed the o r ig ina l manuscript and exh ib i ts for the 
paper presented at the RA Program Roundup Conference. My thanks to you for 
helping to make that meeting a success. 

Ruscetta 

CAR:jp 

cc: S. M. Prestwich 
D. Foley 
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ll/Mod6 - Fox Hills and Hell Creek Formation maps have been put together 
by Ray Butler, formerly with the USGSWRD in Bismarck. Ray's maps 
describe structural, chemical, and piezometric aspects of important 
Cretaceous and Tertiary aquifers. These maps are being jointly 
published by the USGS, North Dakota State Health Department and 
the NDGS. The time schedule for publication is uncertain. If 
these maps are published in time to be incorporated in our Phase 
III report we will summarize them there, if not they will be 
referenced as a separate source. 

12/Mod6 - Most of our existing water quality data was summarized in the 
Phase II report. The Phase III report will add water quality data 
on Pleistocene aquifers and summarize all existing water quality 
data in our computer files. 

13/Mod6 - The Phase II report will contain an aquifer "catalog" of our depth, 
thickness, water quality and expected temperature data. A project 
summary is scheduled to be presented at the AAPG International 
Convention in Calgary, Alberta^ Canada in June of 1982. We feel 
that this will satisfy the published report requirement. 

14/Mod6 - We maintain a cooperative relationship with the North Dakota 
Commercialization Team as well as other interested parties desiring 
site specific data. 

15/Mod? - We have initiated a NOTE to 8/1/82. 

PUBLICATIONS ENCLOSED 

Harris, Kenneth L. , Winczewski, Laramie M., Umphrey, Howard R., and Anderson 
Sidney B., 1980, An Evaluation of Hydrothermal Resources of North Dakota; 
Phase I Final Technical Report: University of North Dakota Engineering 
Experiment Station Bulletin Number 80-03-EES-02, 176 pages. 

Harris, Kenneth L. , Anderson, Sidney B., Umphrey, Howard R. , Howell, Francis L, 
Winczewski, Laramie M. , and Gaugler, Bruce A., 1981, Geothermal Resources 
of North Dakota: North Dakota Geological Survey, Grand Forks, Map Scale 
1:500,000. 

Harris, Kenneth L., Howell, Francis L., Winczewski, Laramie M., Wartman, 
Brad L. , Umphrey, Howard R., and Anderson, Sidney B., 1981, An Evaluation 
of Hydrothermal Resources of North Dakota; Phase II Final Technical 
Report: University of North Dakota Engineering Experiment Station 
Bulletin Number 81-05-EES-02. 

Harris, Kenneth L., Winczewski, Laramie M. , Umphrey, Howard R., 1982, Computer 
Management of Geologic and Petroleum Data at the North Dakota Geological 
Survey: North Dakota Geological Survey Report of Investigation No. 
74, 34 pages. 
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'̂ ŷ  U&lversity of Itorth Dakota 
University Station 
Grai^ Forks, liSortfa Dakota 53202 

Attent ion: Keimeth L. Har r i s , P r inc ipa l Inves t iga tor 

Subject: COOPERATIVE ACRBSM2OT NO. D2-FC07-79ID12030 

Gentleaen: 

Tite are enclosij:^ four copies of the above-subject Cooperative Agree­
aent. If satisfactory to you, please have three copies signed by an 
authorized official, have this signature witnessed by two persons, 
and affix your legal seal. Ihese three signed copies should then be 
returned to this office for signature by the Contracting Officer (at 
which tiae the 'entered into date'* will be filled in). The foarth 
copy is for your files pending receipt froa this office of one fully 
executed copy. 

Very truly yours, 

/s/ SCent R. Hastings, Attg. 

©I 

Enclosures: 
Cooperative Agreesent (4) 

Lois 0. Anderson, Chief 
Contract Negotiation Branch 
Contracts ManageBent Division 

bcc w/encl: 
L. L. Mink 
Mary Parks 
J. P. Anderson 
Ma. Ann Hill, Office of Congressional Affairs, DOE-HQ 

CNB 
A6Dixon:iDh 
2/8/79 

CNB 
LDAnderson 
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ID F O A M - I U 
( « • . tO-JT) U. S. OEPARTMCNT OF E N n a V 

COOPERATIVE AGREEMENT 

PURSUANT TO AUTHOBIH OF PL 9W10. PI SJ-<a. 

n . 93-«n. PL 93-577. and PL 9M1 

3. Pirticipant Name and Addrtss 

University of North Dakota 
University Station 
Grand Forks, ND 58202 

l a . A^rMOMM No 

DE-FC07-79ID12030 

l b . Uodilicilion No. 

2. Agre«<n*nl Ptriod 

Ffom: Jan. 15, 1979 TO: Jan. 14, 1980 

4. Participani Typt 

) o ( Educational ad Nonprolil 

a St i t t or Local Govammtnt a Profit 

5. Proiect Title 

Hydrothermal Resources of 
North Dakota 

6. Project Will Se Conducted Per 

I 
See Article. 

7. Technical Reports Are Required 

V 
See Article. 

8. Principal Invesliaaior(s) or Program Directorls) r̂ ame and Address 

Kenneth L. Harns 
Engineering txperiment Stat ion 
University of North Dakota 
University Station P.O. Box 8103 
Grand Forks. ND ££202 

9. DOE Program Ollicer (Name and Addressi 

•Leland L. Mink, E&T D iv i s i on 
Idaho Operations Office, DOE 
550 Second Street, Idaho Falls, ID 8340 
TelepnoneNo. ( 2 0 8 ) 5 2 6 - 0 6 3 8 

to. Accounting and Appropriation Oata 

12. Submit Vouchers, if any. to Agreemenls Officer Unless _ ' . , 
Otherwise Specified in Ihis Block D i r e C t O r , L O n t r a C t S 

Management Div is ion, 550 Second Street 
Idaho Fa l l s . ID 83401 

11. Method of Payment 

D % Al Award. 

• Letter of Credit 

% When Requested. 5% Upon Receipt of Final Report 

D Reimbursement 

XlXoif ie' (specify) See Article J 1 1 

13. Funding Sources 

Source 

OOE 

Parlicipanf 

Total Funding 

14 Remarks: 

Amount 

^ 

s 

s 

41,597.00 

9,547.00 

51,144.00 

15 Amount QOIigated By Tnis Action S 
41,597.00 

DOE Issuing Olfice (Name and Address) 

Idaho Operations Office 
550 Second Street 
Idaho Falls, Idaho 83401 

7 OOE Cooperative Agreemenls Officer 18. Participant Acceptance 

(Signature! 

R. E. Simonds 
(Datel By 

Signature of Authorized Olficial 

Name (typed! 

Director, Contracts Mgmt. Division 
Title 

Telephone No (208) 526-1347 

Name (typed! 

Title 



C o o p e r a t i v e Agreement No. DE-FC07-79ID12030 

COOPERATIVE AGREEMENT 

THIS AGREEMENT, e n t e r e d i n t o Che 7 th day of March 
1979 (effective as of the' 15th day of January 1979), by and between che 
UNITED STATES OF AMERICA (hereinafter called the "Government"), act in.g 
through the DEPARTMENT OF ENERGY (hereinafter called "DOE") with ics 
Idaho OperaCions Office located at 550 Second Street in Idaho Falls, Idaho 
83401, and the UNIVERSITY OF NORTH DAKOTA (hereinafter called the 
"Participant") located at Grand Forks, North Dakota; 

WITNESSETH THAT: 

WHEREAS, the Government is interested in Che evaluation and developmenC 
of hydroChermal resources in NorCh DakoCa; and 

WHEREAS, the Participant has proposed Co underCake such a program 
and DOE desires to provide certain financial assistance for che 
accomplishmenC of such a program; and 

WHEREAS, this Agreement is authorized by the Department of Energy 
Organization Act (Public Law 95-91), Sections 7(a)(2) and 8 of Public Law 
93-577, and Sections 103(5) and 107(a) of Public Law 93-438; 

NOW, THEREFORE, DOE and the Participant agree as follows: 

ARTICLE I - STATEMENT OF JOINT OBJECTIVE 

The d i r e c t app l i ca t ion of hydrothermal energy at var ious s i t e s located 
within North Dakota can be a s ign i f i can t factor in che Government's e f fo r t s 
Co achieve energy independence. The research provided for in Chis AgreemenC 
is important to both the Government and the P a r t i c i p a n t for es t imat ing the 
po t en t i a l of hydrothermal energy u t i l i z a t i o n and for fos ter ing i t s use in 
NorCh Dakota. 

ARTICLE II - DESCRIPTION OF RESPONSIBILITIES 

The P a r t i c i p a n t is responsib le to assure tha t che research is accom­
plished in a manner consisCent with the provis ions of t h i s Agreement. The 
P a r t i c i p a n t ' s proposal iden t i f i ed as an evalua t ion of hydrothermal resources 
of North Dakota, as it may have been amended, is made part of t h i s AgreemenC 
by t h i s re fe rence ; however, if there is any con f l i c t between Che conCenC of 
Che proposal and the content of t h i s Agreement, the content of Chis AgreemenC 
governs. The Casks provided for in Che proposal are Co be accomplished, 
and are Co r e s u l t in , a f ina l report which wi l l inc lude , as a minimum, the 
following information: 

011279 
br-JJ-B-16 



Cooperative Agreement No. DE-FC07-79ID12030 

ARTICLE II - DESCRIPTION OF RESPONSIBILITIES (Cont'd) 

Task 1 

Summarize e x i s t i n g bot tom h o l e d a t a from approximaCely 6 ,500 o i l and 
gas w e l l logs on f i l e wi th t h e North Dakota G e o l o g i c a l Survey (NDGS) 
t o e v a l u a t e t h e geo the rma l p o t e n t i a l in North DakoCa. 

Task 2 

Produce computer generated maps showing location, depth and 
expected temperatures of potential hydrothermal reservoirs. 

Task 3 

Using existing information evaluate the water quality of the 
Madison aquifer and other potential hydrothermal reservoirs in 
North Dakota. 

Task 4 

Publish and make available final reports and maps generated 
indicating the geothermal potential of North Dakota. 

The P a r t i c i p a n t i s a l s o r e s p o n s i b l e for c o s t - s h a r i n g Co che exCenC 
p r o v i d e d for in A r c i c l e I I I , " F i n a n c i a l Support of t h e P r o j e c t . " 

ARTICLE I I I - FINANCIAL SUPPORT OF THE PROJECT 

A. The t o t a l e s t i m a t e d c o s t of pe r forming the work under t h i s Agree ­
ment i s F i f t y - O n e Thousand One Hundred F o r t y - F o u r D o l l a r s ( $ 5 1 , 1 4 4 . 0 0 ) . 
For per formance of work under t h i s Agreement , Che agreed s h a r e r a t i o i s 
81.33% DOE, 18.67% P a r t i c i p a n t of t o t a l a l l o w a b l e c o s t s . The P a r c i c i o a n c 
s h a l l be r e imbur sed by DOE fo r noC more than 81.33% of t h e c o s t s of t he 
p r o j e c t d e t e r m i n e d t o be a l l o w a b l e in a cco rdance with A r t i c l e A-I of Che 
Gene ra l P r o v i s i o n s e n t i t l e d "Al lowable C o s t s . " The r ema in ing 18.67% or 
more of che c o s t s of the p r o j e c t so de t e rmined s h a l l const iCuCe Che 
P a r c i c i p a n C ' s s h a r e for which iC w i l l noC be re imbursed by DOE. The Cota l 
c o s t t o DOE i s he r eby e s t a b l i s h e d as For ty -One Thousand F ive Hundred 
N i n e t y - S e v e n D o l l a r s ( $ 4 1 , 5 9 7 . 0 0 ) , and t h i s amount is a l s o Che maximum 
amount of Che p r o j e c t which is subjecC Co re imbursement by DOE u n l e s s such 
maximum c o s t i s changed in w r i t i n g by t h e C o n t r a c t i n g O f f i c e r . 

B. As r e g a r d t o any i n c r e a s e or d e c r e a s e in t h e t o t a l e s t i m a t e d 
cosC of Chis Agreement as a r e s u l t of any change in t h e o r i g i n a l StaCemenC 
of Work as may be agreed upon by Che p a r C i e s d u r i n g Che term of Chis 
AgreemenC, Che a p p r o p r i a C e s h a r i n g of the fund ing , i f any , of such i n c r e a s e 
o r d e c r e a s e s h a l l be sha r ed aC t h e r a t i o of 81.33% DOE, 18.67% P a r t i c i o a n C , 
as ag reed upon above . 

011179 - 2 -



C o o p e r a t i v e Agreement No. DE-FC07-79ID12030 

ARTICLE I I I - FINANCIAL SUPPORT OF THE PROJECT ( C o n t ' d ) 

C. The amount of funds o b l i g a t e d under t h i s Agreement by DOE for 
t h e p e r i o d from J a n u a r y 15 , 1979 th rough J a n u a r y 14, 1980 i s Fo r ty -One 
Thousand F ive Hundred N i n e t y - S e v e n D o l l a r s ( $ 4 1 , 5 9 7 . 0 0 ) . 

ARTICLE IV - METHOD AND BASIS OF PAYMENT 

A. The P a r t i c i p a n t s h a l l r e c e i v e 25% of DOE's s h a r e Ten Thousand 
Three Hundred N i n e t y - N i n e D o l l a r s ( $ 1 0 , 3 9 9 . 0 0 ) a t t h e t ime t h i s AgreemenC is 
e x e c u t e d . The b a l a n c e becomes payab le in p e r i o d i c i n s t a l l m e n t s as r e q u e s t e d 
by the P a r t i c i p a n t and approved by DOE. Reques t s for payme..C s h a l l noC be 
more f r equen t t h a n m o n t h l y , and t h e r e q u e s t shou ld c o n t a i n a co s t breakdown 
showing t h e amount r e q u e s t e d , t h e t o t a l amount r e q u e s t e d t o d a t e , and t h e 
t o t a l c o s t of t h e p r o j e c t t o d a t e , i n c l u d i n g Che v a l u e of che P a r t i c i p a n t ' s 
c o s t - s h a r i n g as p rov ided fo r in A r t i c l e I I I of t h i s Agreement. The t o t a l 
amount pa id by DOE w i l l not exceed t h e amount s p e c i f i e d in A r t i c l e I I I . 

B. F i n a l payment w i l l not be made u n t i l t h e F i n a l Report is r e c e i v e d 
and a c c e p t e d by the C o n t r a c t i n g O f f i c e r . In no event w i l l t h e f i n a l 5% of 
t h e amount of o b l i g a t e d funds be pa id t o t he P a r t i c i p a n t u n t i l DOE has 
r e c e i v e d che F i n a l ReporC and che F i n a l Cost Report d e s c r i b e d in A r c i c l e 
V I I . A . l of t h i s C o o p e r a t i v e Agreement . 

ARTICLE V - TERM OF AGREEMENT 

Work under t h i s Agreement s h a l l be accompl i shed d u r i n g t h e p e r i o d from 
J a n u a r y 15 , 1979 th rough J a n u a r y 14, 1980. The p e r i o d of t h i s Agreement 
may be ex t ended as m u t u a l l y ag reed upon by DOE and t h e P a r t i c i p a n t . 

ARTICLE VI - PROJECT MANAGEMENT 

A. In a d d i t i o n t o DOE p e r s o n n e l , t h e P a r t i c i p a n t a g r e e s to permi t 
non-DOE p e r s o n n e l who a r e under c o n t r a c t wi th DOE, and i d e n t i f i e d from t ime 
t o t ime by t h e C o n t r a c t i n g O f f i c e r , t o a s s i s t t h e DOE r e p r e s e n t a t i v e in 
pe r fo rmance of h i s d u t i e s and t o have n e c e s s a r y acce s s Co Che P a r t i c i p a n C ' s 
and major s u b c o n t r a c t o r s ' r e c o r d s p e r t a i n i n g t o t he p r o j e c t . DOE c o r r e s p o n d ­
e n c e , i f any, wi th s u b c o n t r a c t o r s s h a l l be r o u t e d th rough the P a r t i c i p a n t . 

B . l . DOE's Program O f f i c e r on t h i s p r o j e c t and t h e pe r son who 
s h a l l be t h e P a r t i c i p a n t ' s con tacc for a l l maCCers 
p e r t a i n i n g t o t h i s Agreement s h a l l be t h e fo l lowing-named 
pe r son or such o t h e r p e r s o n ( s ) as may be d e s i g n a t e d by che 
C o n t r a c t i n g O f f i c e r : 

011279 



Cooperative Agreement No. DE-FC07-79ID12030 

ARTICLE VI - PROJECT MANAGEMENT (Cont'd) 

2. 

Leland L. Mink 
Energy and Technology D i v i s i o n 
Idaho O p e r a t i o n s O f f i c e , DOE 
550 Second S t r e e t 
Idaho F a l l s , I daho 83401 
Telephone 208-526-0638 

The P a r t i c i p a n t ' s P r o j e c t D i r e c t o r fo r t h e work under t h i s 
Agreement w i l l be t h e f o l l o w i n g p e r s o n or such o t h e r p e r s o n ( s ) 
as may be m u t u a l l y a c c e p t a b l e t o t h e p a r t i e s : 

Mr. Kenneth L. H a r r i s 
P r i n c i p a l I n v e s t i g a t o r 
E n g i n e e r i n g Expe r imen t S t a t i o n 
U n i v e r s i t y of North Dakota 
U n i v e r s i t y S t a t i o n P .O. Box 8103 
Grand F o r k s , ND 58202 
Telephone 701-777-2231 

C. The te rm "DOE" means t he Uni t ed S t a t e s Department of Energy o r 
any du ly a u t h o r i z e d r e p r e s e n t a t i v e t h e r e o f , i n c l u d i n g the C o n t r a c t i n g 
O f f i c e r , e x c e p t for t h e pu rpose of d e c i d i n g an appea l under t he a r t i c l e 
e n t i t l e d " D i s p u t e s . " 

D. The te rm " C o n t r a c t i n g O f f i c e r " means t h e pe r son e x e c u t i n g t h i s 
Agreement on b e h a l f of DOE, and i n c l u d e s h i s s u c c e s s o r s or any duly 
a u t h o r i z e d r e p r e s e n t a t i v e of such p e r s o n . 

ARTICLE VII - PROJECT INFORMATION 

A. P r o j e c t I n f o r m a t i o n R e p o r t s , as r e q u i r e d by DOE Uniform C o n t r a c t o r 
R e p o r t i n g System, Volume 1, Februa ry 1978, and as i n d i c a t e d on Che a t t a c h e d 
DOE Form CR-537, J a n u a r y 1978, s h a l l be s u b m i t t e d t o che DOE Program 
O f f i c e r in a c c o r d a n c e with t h e s p e c i a l i n s t r u c t i o n s . 

B. Q u a r t e r l y p r o g r e s s m e e t i n g s w i l l be h e l d which Che P a r t i c i p a n t i s 
r e q u i r e d t o a t t e n d . DOE w i l l fund t r a v e l expenses for one member of t he 
P a r t i c i p a n t ' s t eam. 

ARTICLE VIII CHANGES AND MODIFICATIONS 

Any changes or modifications Co Chis AgreemenC or in che scope of work 
Co be performed shall be made by mutual written agreement of the parties. 
A change may be initiated by either party to this Agreement. The ConCracc-
ing Officer shall have Che auChoriCy Co deCermine whac consCituCes a change. 

011279 -4-



CooperaCive Agreement No. DE-FC07-79ID12030 

ARTICLE IX - TERMINATION 

A. I t i s t h e e x p r e s s i n t e n t of DOE and the P a r t i c i p a n t to fund t h e i r 
r e s p e c t i v e cos t p a r t i c i p a t i o n fo r t h e p r o j e c t . 

B. N o t w i t h s t a n d i n g t h e f o r e g o i n g , i t is u n d e r s t o o d t h a t the P a r t i c i p a n t 
may a t any t ime upon g i v i n g s i x t y (60) days p r i o r w r i t t e n n o t i c e t o DOE 
t e r m i n a t e t h i s Agreement for i t s conven ience for any r e a s o n . 

C. In t he even t of t e r m i n a t i o n , i t i s e x p e c t e d t h a t the p a r t i e s w i l l 
c o o p e r a t e wi th each o t h e r t o r e a s o n a b l y phase out Che P a r t i c i p a n t ' s c o s t s 
and c o s t commitments, i n c l u d i n g c o s t l i a b i l i t i e s Co t h i r d p a r t i e s ; p r o v i d e d , 
however , t h a t t he t o t a l amount o b l i g a t e d by t h e Government under c h i s 
Agreement s h a l l not be exceeded . Moreover , upon any such t e r m i n a t i o n t h e 
P a r t i c i p a n t a g r e e s t o p r o m p t l y , upon DOE's r e q u e s t , t r a n s f e r to DOE a l l 
i n f o r m a t i o n r e s u l t i n g from t h e work performed t o the d a t e of che t e r m i n a c i o n 
not i c e . 

D. In t h e even t of t e r m i n a t i o n , t h e Government a g r e e s to oav Che 
P a r c i c i p a n C 81.33% of a l l a l l o w a b l e cosCs i n c u r r e d p r i o r Co te rmi i i a t ion, 
and t h e P a r t i c i p a n t s h a l l : 

1. P l a c e no f u r t h e r o r d e r s or s u b c o n t r a c t s for m a t e r i a l s , 
s e r v i c e s , o r f a c i l i t i e s i n t ended to be i n v o i c e d t o the 
Government for i t s c o n t r i b u t i o n . 

2. Cancel a l l o r d e r s and s u b c o n t r a c t s t o t h e e x t e n t t h a t 
they r e l a t e t o t h e per formance of work terminaCed by Che 
N o t i c e of T e r m i n a t i o n and i n t e n d e d t o be i n v o i c e d t o t h e 
Government for i t s c o n t r i b u t i o n . 

3 . N o t w i t h s t a n d i n g 1. and 2 . above , t h e P a r t i c i p a n t has 
Che r i g h t t o p roceed wi th such o r d e r s and s u b c o n t r a c t s should ic 
d e c i d e Co c o n t i n u e per formance of t h e work a t i t s expense o n l y . 

E. Afcer a CerminaCion, t h e P a r t i c i p a n t s h a l l submit t o t h e ConCracC-
ing O f f i c e r i t s t e r m i n a t i o n c l a i m . Such c l a im s h a l l be s u b m i t t e d promptly 
buC in no even t l a t e r t h a n one (1) y e a r from t h e e f f e c t i v e d a t e of teirmina-
t i o n u n l e s s one or more e x t e n s i o n s in w r i t i n g a r e g r a n t e d by the C o n t r a c t i n g 
O f f i c e r . Upon f a i l u r e of t h e P a r t i c i p a n t t o submit i c s t e r m i n a t i o n c la im 
w i t h i n t h e t ime a l l o w e d , t h e C o n t r a c t i n g O f f i c e r may d e t e r m i n e , on Che 
b a s i s of i n f o r m a t i o n a v a i l a b l e to him, t h e amount, i f any, due t o t h e 
P a r t i c i p a n t by r e a s o n of t h e t e r m i n a t i o n and s h a l l t he r eupon pay Co Che 
P a r c i c i p a n C Che amounC so deCermined. 

F. CosCs c l a i m e d , ag reed Co, o r deCermined pursuanC Co Chis a r c i c le 
muse c o n s t i t u t e a l l o w a b l e c o s t s as d e f i n e d in A r c i c l e A-I of Che Appendix .\ 
of Chis AgreemenC. 
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ARTICLE IX - TERMINATION (Cont'd) 

G. Any t e r m i n a t i o n n o t i c e r ende red by e i t h e r DOE o r t h e P a r t i c i p a n t 
s h a l l be s en t by r e g i s t e r e d ma i l wi th r e t u r n r e c e i p t r e q u e s t e d . 

H. I f in t h e o p i n i o n of Che C o n t r a c t i n g O f f i c e r , t h e P a r t i c i p a n t 
f a i l s to s u b s t a n t i a l l y perform under Chis AgreemenC, and does noC cure 
such f a i l u r e w i c h i n a r e a s o n a b l e Cime, afCer w r i c t e n n o t i c e of such 
f a i l u r e by the C o n t r a c t i n g O f f i c e r , DOE may by w r i t t e n n o t i c e to t h e 
P a r t i c i p a n t t e r m i n a t e t h i s Agreement . Such t e r m i n a t i o n n o t i c e , s i gned by 
t h e C o n t r a c t i n g O f f i c e r , s h a l l be e f f e c t i v e upon r e c e i p t by the P a r t i c i p a n t . 
The Government s h a l l not be l i a b l e for t h e i n c u r r e n c e of au, o b l i g a t i o n s 
under t h i s Agreement from t h e d a t e of t h e r e c e i p t of such t e r m i n a c i o n 
n o t i c e . Upon any such t e r m i n a t i o n , t h e P a r t i c i p a n t ag ree s to p r o m p t l y , 
upon DOE's r equesC, C r a n s f e r Co DOE a l l i n fo rmac ion r e s u l t i n g from t h e 
work performed t o t h e d a t e of t h e t e r m i n a t i o n n o t i c e . 

I . Except wi th r e s p e c t t o d e f a u l t s of s u b c o n t r a c t o r s , Che Pa rc i c ipanC 
s h a l l not be in d e f a u l t by r e a s o n of f a i l u r e to s u b s t a n t i a l l y perform under 
t h i s Agreement if such f a i l u r e a r i s e s out of causes beyond Che c o n t r o l and 
w i t h o u t Che f a u l t or n e g l i g e n c e of t h e P a r t i c i p a n t . Such causes may 
i n c l u d e , but a re not r e s t r i c t e d t o , a c t s of God or of Che p u b l i c enemv, 
acCs of Che GovernmenC in e i c h e r i c s s o v e r e i g n or c o n t r a c t u a l c a p a c i t y , 
f i r e s , f l o o d s , e p i d e m i c s , q u a r a n t i n e r e s t r i c t i o n s , s t r i k e s , f r e i g h t embargoes 
and u n u s u a l l y s e v e r e w e a t h e r , bu t in eve ry ca se the f a i l u r e Co perform must 
be beyond t h e c o n t r o l and w i t h o u t Che "faulc or n e g l i g e n c e of Che P a r c i c i p a n C . 
I f t h e f a i l u r e t o s u b s t a n t i a l l y perform i s caused by t h e f a i l u r e of a 
s u b c o n t r a c t o r t o perform or make p r o g r e s s , and i f such f a i l u r e a r i s e s out 
of c a u s e s beyond t h e c o n t r o l of bo th t h e P a r t i c i p a n t and a s u b c o n t r a c t o r , 
and w i t h o u t the f a u l t or n e g l i g e n c e of e i t h e r of Chem, Che Parc ic ipanC 
s h a l l not be deemed t o be in d e f a u l t u n l e s s che s u p p l i e s or s e r v i c e s t o be 
f u r n i s h e d by Che c o n t r a c t o r were r e a s o n a b l y o b t a i n a b l e from o t h e r s o u r c e s . 
Upon requesC of Che P a r t i c i p a n t , i f che ConCracCing O f f i c e r s h a l l deCermine 
ChaC f a i l u r e Co perform was o c c a s i o n e d by any one or more of t he s a i d 
c a u s e s , t h i s Agreement s h a l l be r e v i s e d a c c o r d i n g l y , s u b j e c t t o Che r i g h t s 
of DOE under p a r a g r a p h B. above . 

ARTICLE X - LIABILITY AND INDEMNIFICATION 

The Government w i l l not be l i a b l e for payment of damages for i n j u r i e s 
Co any p e r s o n , o r l o s s of l i f e or p e r s o n a l p roperCy , o r l o s s s u f f e r e d or 
susCa ined and a r i s i n g from che work performed under c h i s Agreement . The 
P a r c i c i p a n C a g r e e s Co indemnify and save Che GovernmenC h a r m l e s s from any 
and a l l c l a i m s , demands, damages, a c t i o n s , c o s t s , o r cha rges a g a i n s t t he 
Government a r i s i n g as the r e s u l t of Che above-menCioned i n j u r i e s , damages, 
or l o s s , excepC for any such damages or c la ims a r i s i n g ouC of che n e g l i g e n t 
acC of the GovernmenC or iCs employees in che cou r se of t h e i r o f f i c i a l 
dut i e s . 
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ARTICLE XI - USE OF INFORMATION 

All data and information generated, derived or obtained from the 
a c t i v i t i e s provided for hferein, and t h i s Agreement, wi l l be public 
information. 

ARTICLE XII - ADDITIONAL CONTRACT PROVISIONS 

Appendix A, attached hereto and made a part hereof, sets forth additional 
general provisions of Chis Agreement. 

IN WITNESS WHEREOF, the parties hereto have executed this document 
as of the day and year first above written. 

THE UNITED STATES OF AMERICA 

BY THE DEPARTMENT OF ENERGY 

Witnesses as to signature of 
Part ic ipant: 

/.. \ ^ . AJlcr^O 
tsignature) 

Brenda L. Dunn 

/ ( , C • ^-^t^-?^^^^^ 
R. E. Simonds, Director 
Contracts Management Division 
Idaho Operations Office 
Contracting Officer 

UNIVERSITY OF NORTH DAKOTA 

By cL^ f M ^ 
Conny E- Nelson 

Name (typed) 

VPAA Office, University of ND 
(Address) 

Name (typed) 

Title Vice President for Academic Affairs 
University Station 
Grand Forks, ND 58202 
(Business Address) 

V^/7^v^/ //• /.rOMy^'e^ 
i/ (signature) 

Terry A. Eastland 
Name (typed) 

VPAA Office, Universitv 

i/ .r-P' 

of ND 
(Address) 
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•'-' Ruth Morgan certify that I am Che Director of Grants 

and Contracts 
Conny E. Nelson 

of the Pa r t i c ipan t named under Chis documenc, ChaC 
, who signed Chis documenC on 

behalf of the P a r t i c i p a n t , was then v i c e P res iden t for Academic Affa i r s 
of said P a r t i c i p a n t ; t h a t ' s a i d document was duly signed for and in behalf 
of said P a r t i c i p a n t by au tho r i ty of i t s governing body, and is within the 
scope of i t s legal powers. 

(SEAL) 

> J 
A ^A c-

Ruth Morgan 
Director of Grants and Contracts 
University of North Dakota 
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APPENDIX A 

GENERAL PROVISIONS 

COOPERATIVE AGREEMENTS 

ARTICLE A-I - ALLOWABLE COST 

Costs s h a l l c o n s t i t u t e a l l o w a b l e c o s t s as s p e c i f i e d in T i t l e 4 1 , Code 
of F e d e r a l R e g u l a t i o n s P a r t 1-15 of the Code of F e d e r a l R e g u l a t i o n s in 
e f f e c t on t he d a t e of t h i s Agreement. 

ARTICLE A - I I - APPROVAL OF SUBCONTRACTS 

Al l s u b c o n t r a c t s and pu rchase o r d e r s in excess of $10,000 s h a l l 
r e q u i r e t h e w r i t t e n app rova l of t h e C o n t r a c t i n g O f f i c e r . 

ARTICLE A - I I I - PUBLIC INFORMATION RELEASES 

The p a r t i e s ag r ee t h a t p u b l i c d i s c l o s u r e or d i s s e m i n a t i o n of new 
d a t a or i n f o r m a t i o n a r i s i n g out of t he f e a s i b i l i t y assessmenC w i l l be 
c o o r d i n a t e d by t h e p a r t i e s , i t be ing u n d e r s t o o d t h a t t h e i n t e n t of both the 
P a r t i c i p a n t and DOE i s to r e l e a s e a l l daca and in formac ion Co che greaCesC 
p r a c t i c a b l e e x t e n t in o r d e r to ach i eve the o b j e c t i v e of o b t a i n i n g maximum 
p u b l i c v a l u e from t h e r e s u l t s of t h i s p r o j e c t . I t i s unders tood t h a t che 
f o r e g o i n g i s noC in tended t o a f fo rd e i t h e r p a r t y t he r i g h t Co preven t a 
p u b l i c r e l e a s e by t h e o t h e r ; however , n o t h i n g in t h i s a r t i c l e s h a l l impair 
t he r i g h t s of the p a r t i e s s e t f o r t h e l s e w h e r e in t h i s Agreement, i n c l u d i n g 
bu t not n e c e s s a r i l y l i m i t e d t o t he a r t i c l e e n t i t l e d "PaCenC RighCs ." 

ARTICLE A-IV - AUDIT 

A. The P a r t i c i p a n t s h a l l m a i n t a i n , and t h e C o n t r a c t i n g Of f i ce r or 
h i s r e p r e s e n t a t i v e s h a l l have the r i g h t to examine books , r e c o r d s , documents , 
and o t h e r e v i d e n c e and a c c o u n t i n g p r o c e d u r e s and p r a c t i c e s <-/-• - . ^ ^_ 

n a t u r e c launed 
)f 

t h i s Agreement . bucfi r i g h t or examina t ion s h a i i i n c i u d e i n s p e c c i o n ac a n 
r e a s o n a b l e Cimes of t he P a r t i c i p a n t ' s p l a n t s , o r such p a r t s t h e r e o f , as may 
be engaged in Che performance of t h i s Agreement . 

B. The m a t e r i a l s d e s c r i b e d above , s h a l l be made a v a i l a b l e at Che 
aC a l l r e a s o n a b l e Ciraes, for i n specCion , audic 

of or reproduction, until the expiration of three (3) years from the date o 
final payment under this Agreement or such lesser time specified in Ticl 
41, Code of Federal Regulations Part 1-20 and for such lesser period, if 
any, as is required by applicable statuCe, or by oCher arcicles of Chis 
Agreement, or by (1) and (2) below: 
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ARTICLE A-IV - AUDIT (ConC'd) 

(1) If Chis AgreemenC is complecely or parCia l ly 
Cerminated, the reco'rds r e l a t i n g to the work terminated 
sha l l be made ava i l ab le for a period of three (3) years 
from the date of any r e s u l t i n g f ina l se t t l emen t . 

(2) Records which r e l a t e to appeals under the "Disputes" 
a r t i c l e of t h i s Agreement, or l i t i g a t i o n or the set t lement 
of claims a r i s ing out of the performance of Chis AgreemenC, 
sha l l be made ava i l ab le unCil such appeals , l i c igaCion , or 
claims have been disposed of. 

ARTICLE A-V - OFFICIALS NOT TO BENEFIT 

No member of or d e l e g a t e to Congre s s , o r r e s i d e n t commiss ioner , s h a l l 
be admi t t ed t o any sha re or p a r t of t h i s Agreement , o r to any b e n e f i t chat 
may a r i s e t h e r e f r o m ; bu t t h i s p r o v i s i o n s h a l l not be consCrued Co exCend co 
t h i s AgreemenC if made wich a c o r p o r a c i o n t o r ics g e n e r a l b e n e f i t . 

ARTICLE A-VI - COVENANT AGAINST CONTINGENT FEES 

The P a r c i c i p a n C w a r r a n t s t h a t no pe r son or s e l l i n g agency has been 
employed or r e t a i n e d t o s o l i c i t or s e c u r e Chis AgreemenC upon an agreement 
or u n d e r s t a n d i n g for a coTiwiission, p e r c e n t a g e b r o k e r a g e , OL c o n t i n g e n t 
f e e , e x c e p t i n g bona f i de employees or bona f ide e s t a b l i s h e d commercial or 
s e l l i n g a g e n c i e s m a i n t a i n e d by the P a r t i c i p a n t for the purpose of s e c u r i n g 
b u s i n e s s . For b r each or v i o l a t i o n of t h i s w a r r a n t y t h e GovernmenC s h a l l 
have the r i g h t to annual t h i s Agreement w i thou t l i a b i l i t y o r in i t s d i s c r e ­
t i o n to deduc t from t h e Agreement p r i c e or c o n s i d e r a t i o n , or o t h e r w i s e 
r e c o v e r , Che f u l l amounC of such commisison, p e r c e n c a g e , b r o k e r a g e , or 
conC ingent f e e . 

ARTICLE A-VII - EXAMINATION OF RECORDS BY COMPTROLLER GENERAL 

A. The P a r t i c i p a n t a g r e e s t h a t the C o m p t r o l l e r Genera l of che Uni ted 
S t a t e s or any of h i s d u l y a u t h o r i z e d Government employees s h a l l , u n t i l the 
e x p i r a t i o n of t h r e e (3) y e a r s a f t e r f i n a l payment under Chis Agreement, 
u n l e s s DOE a u t h o r i z e s t h e i r p r i o r d i s p o s i t i o n , have acce s s to and the r i g h t 
t o examine any d i r e c t l y p e r t i n e n t books , documents , p a p e r s , and r e c o r d s of 
the P a r t i c i p a n t i n v o l v i n g t r a n s a c t i o n s r e l a t e d t o Chis AgreemenC. 
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ARTICLE A-VII - EXAMINATION OF RECORDS BY COMPTROLLER GENERAL (ConC'd) 

B. The Part ic ipant ; fur ther agrees to include in a l l i t s subcontracts 
hereunder a provis ion to the effect that the subcontractor agrees ChaC the 
Comptroller General of the United S ta tes or any of his duly authorized 
Government employees s h a l l , u n t i l the exp i ra t ion of three (3) years a f te r 
f ina l payment under the subcont rac t , or such l e s se r time specif ied in 
e i t h e r Appendix M of the Armed Services Procurement Regulation or the 
Federal Procurement Regulations Part 1-20, as appropr i a t e , have access to 
and the r i gh t to examine any d i r e c t l y per t inen t books, documents, papers, 
and records of such subcontrac tor , involving CransacCions relaced Co Che 
subconCracC. The Cerm "subconCracc" as used in chis arCicle excludes (1) 
purchase orders noC exceeding $10,000 and (2) subconCracCs or purchase 
orders for public u t i l i t y services at r a t e s es tab l i shed for uniform 
a p p l i c a b i l i t y to the general publ ic . 

C. The p e r i o d s of a c c e s s and examina t ion d e s c r i b e d in A. and B . , 
above , for r e c o r d s which r e l a t e t o (1) a p p e a l s under the " D i s p u t e s " a r t i c l e 
of t h i s Agreement , (2) l i t i g a t i o n or the s e t t l e m e n t of c l a ims a r i s i n g 
out of the per formance of t h i s Agreement , o r (3) c o s t s and expenses of 
t h i s Agreement as to which e x c e p t i o n has been t aken by the Compt ro l l e r 
Genera l or any of h i s d u l y a u t h o r i z e d r e p r e s e n t a t i v e s , s h a l l c o n t i n u e 
u n t i l such a p p e a l s , l i t i g a t i o n , c l a i m s or e x c e p t i o n s have been d i sposed of . 

ARTICLE A-VIII ASSIGNMENT OF CLAIMS 

Pursuan t t o t he p r o v i s i o n s of t he Assignment of Claims Act of 1940, as 
amended (31 U.S .C . 2 0 3 , 41 U.S .C. 1 5 ) , c l a i m s for moneys due or to become 
due Che P a r c i c i p a n C from Che GovernmenC under Chis Agreeme'-"'. may be a s s i g n e d 
Co a bank , t r u s t company, or o t h e r f i n a n c i n g i n s t i t u t i o n , i n c l u d i n g any 
F e d e r a l l e n d i n g agency , and may ChereafCer be furCher a s s i g n e d and r e a s s i g n e d 
Co any such i n s t i t u t i o n . Any such ass ignment or r ea s s ignmen t s h a l l cover 
a l l amounts payab le under Chis Agreement and not a l r e a d y p a i d , and s h a l l 
not be made to more than one p a r t y , excep t t h a t any such ass ignment or 
r e a s s i g n m e n t may be made to one p a r t y as agent or CrusCee for Cwo or more 
pa rC ie s p a r t i c i p a t i n g in such f i n a n c i n g . Unless o t h e r w i s e provided in th i.s 
Agreement , payments to a s s i g n e e of any moneys due or t o become due under 
t h i s Agreement s h a l l n o t , t o the e x t e n t provided in sa id . '\ct, as amended, 
be s u b j e c t t o r e d u c t i o n or s e t o f f . 
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ARTICLE A-IX - PERMITS 

Except as o t h e r w i s e d i r e c t e d by the C o n t r a c t i n g O f f i c e r , t he P a r t i c i p a n t 
s h a l l p r o c u r e a l l n e c e s s a t y p e r m i t s or l i c e n s e s and ab ide by a l l a p p l i c a b l e 
l a w s , r e g u l a t i o n s , and o r d i n a n c e s of t h e Uni ted S t a t e s and of t he S t a t e , 
t e r r i t o r y , and p o l i t i c a l s u b d i v i s i o n in which Che work under t h i s Agreement 
i s pe r fo rmed . 

ARTICLE A-X - DISPUTES 

A. Except as otherwise provided in t h i s Agreement, any d i spu te 
concerning a question of fact a r i s ing under t h i s Agreement sha l l be decided 
by the Contracting Off icer , who sha l l reduce his decis ion to wr i t ing and 
mail or otherwise furnish a copy thereof to the P a r t i c i p a n t . The decis ion 
of the Contracting Officer sha l l be f inal and conclusive unless wichin 
ChirCy (30) days from the date of rece ip t of such copy, the ParcicipanC 
mails or otherwise furnishes to the Contracting Officer a wr i t ten appeal 
addressed to DOE. The decis ion of DOE or i t s duly authorized r ep resen ta t ive 
for the determinat ion of such appeals shal l be f inal and conclusive unless 
determined by a court of competent j u r i s d i c t i o n to have been fraudulenC, or 
c a p r i c i o u s , or a r b i t r a r y , or so gross ly erroneous as necessa r i ly to imply 
bad f a i t h , or not supported by subs t an t i a l evidence. In connection with 
any appeal proceeding under t h i s a r t i c l e , the Pa r t i c ipan t shal l be afforded 
an oppor tuni ty to be heard and to offer evidence in support of i t s appeal. 
Pending f ina l dec is ion of a d ispute hereunder, the Pa r t i c ipan t sha l l 
proceed d i l i g e n t l y with the performance of t h i s Agreement and in accordance 
with the Contracting Of f i ce r ' s dec i s ion . 

B. This "Disputes" a r t i c l e does not preclude considera t ion of law 
quest ions in connection with decis ions provided for in paragraph A, above: 
Provided, That nothing in t h i s Agreement sha l l be construed as making f ina l 
the dec is ion of any admin is t ra t ive o f f i c i a l , r e p r e s e n t a t i v e , or board on a 
quest ion of law. 

ARTICLE A-XI - PAYMENT OF INTEREST ON PARTICIPANT' S CLAIMS 

A. If an appeal is f i led by the P a r t i c i p a n t from a f inal decis ion 
of the Contracting Officer under the "Disputes" a r t i c l e of t h i s Agreement, 
denying a claim a r i s i n g under the Agreement, simple inCeresC on Che amounC 
of che claim f i n a l l y determined owed by the Government shal l be payable to 
the P a r t i c i p a n t . Such in t e r e s t sha l l be at the r a t e determined by che 
SecreCary of the Treasury pursuant to Public Law 92-41, 85 S ta t . 97, from 
Che date the P a r t i c i p a n t furnishes to Che ConCracCing Officer iCs wriCCen 
appeal under Che "Disputes" a r t i c l e of t h i s Agreement, Co Che daCe of ( I ) a 
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ARTICLE A-XI - PAYMENT OF INTEREST ON PARTICIPANT'S CLAIMS (ConC'd) 

final judgment by a court of competent jurisdiction, or (2) mailing to the 
Participant of a supplemental agreement for execution either confirming 
completed negotiations between the parties or carrying out a decision of a 
board of contract appeals. 

B. Notwithstnding A., above, (1) interest shall be applied only 
from the date payment was due, if such date is later than the filing of 
appeal, and (2) interest shall not be paid for any period of time that 
the Contracting Officer determines the Participant has unduly delayed in 
pursuing its remedies before a board of contract appeals or a court of 
competent jurisdiction. 

ARTICLE A-XII - SEX DISCRIMINATION PROHIBITED 

No pe r son s h a l l on t he ground of sex be exc luded from p a r t i c i p a t i o n i n , 
be den ied a l i c e n s e u n d e r , be denied t h e b e n e f i t s of, o r be s u b j e c t e d under 
any program or a c t i v i t y c a r r i e d on or r e c e i v i n g Fede ra l a s s i s t a n c e under 
any t i t l e of t h i s Act ( P . L. 9 3 - 4 3 8 ) . 

ARTICLE A-XIII - CIVIL RIGHTS 

The P a r t i c i p a n t a g r e e s t h a t no person in Che Uniced SCaCes s h a l l , ' 
on che ground of r a c e , c o l o r , or n a t i o n a l o r i g i n , be exc luded from 
p a r t i c i p a t i o n i n , be den ied t h e b e n e f i t s of, o r be s u b j e c t t o d i s c r i m i n a t i o n 
under any program or a c t i v i t y for which the P a r t i c i p a n t r e c e i v e s F e d e r a l 
f i n a n c i a l a s s i s t a n c e from DOE. 

ARTICLE A-XIV - DISCRIMINATION AGAINST HANDICAPPED PROHIBITED 

The P a r t i c i p a n t a g r e e s t h a t no o t h e r w i s e q u a l i f i e d handicapped 
i n d i v i d u a l in the Uni ted S t a t e s [ a s d e f i n e d in S e c t i o n 7(6) of Che AcC] , 
s h a l l , s o l e l y by r e a s o n of h i s h a n d i c a p , be exc luded from Che p a r C i c i p a t i o n 
i n , be den i ed t h e b e n e f i t s of, o r be s u b j e c t e d to d i s c r i m i n a t i o n under any 
program or a c t i v i t y r e c e i v i n g F e d e r a l f i n a n c i a l a s s i s t a n c e . 

ARTICLE A-XV SMALL AND MINORITY BUSINESS PARTICIPATION 

It is the policy of DOE to ensure that small and minority businesses 
have a reasonable opportunity to participate in the projects which it 
supports. In accordance with this policy, Che ParcicipanC will make a 
reasonable efforC Co ensure fair consideraCion and uCilizaCion of small and 
minoriCy businesses in purchases and subconCracts awarded by the Participant 
under this Agreement. 
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ARTICLE A-XVI - PREFERENCE FOR U. S. FLAG AIR CARRIERS 

A. I t i s the p o l i c y , o f t h e Uni ted S t a t e s t h a t a l l Fede ra l a g e n c i e s 
and Government c o n t r a c t o r s and s u b c o n t r a c t o r s u t i l i z e U. S. f lag a i r c a r r i e r s 
for i n t e r n a t i o n a l a i r t r a n s p o r t a t i o n of p e r s o n n e l and c a r g o . 

B. The P a r t i c i p a n t a g r e e s to u t i l i z e U. S. f l ag a i r c a r r i e r s to the 
maximum e x t e n t p r a c t i c a b l e in c o n n e c t i o n wi th t he performance of t h i s 
Agreement in t he t r a n s p o r t a t i o n by a i r of any p e r s o n n e l and ca rgo between 
t h e Uni ted S t a t e s and a f o r e i g n c o u n t r y , o r between f o r e i g n c o u n t r i e s . 

C. The terms used in t h i s a r t i c l e have the fo l lowing mean ings : 

(1) " I n t e r n a t i o n a l a i r t r a n s p o r t a t i o n " means t r a n s p o r t a t i o n by 
a i r of p e r s o n n e l and ca rgo from t h e Uni ted S t a t e s to a f o r e i g n 
c o u n t r y , between two or more f o r e i g n c o u n t r i e s , and between a 
f o r e i g n c o u n t r y and t h e Uni ted S t a t e s . 

(2) "U. S. f l ag a i r c a r r i e r " means one of a c l a s s of a i r c a r r i e r s 
h o l d i n g a c e r t i f i c a t e of p u b l i c conven ience and n e c e s s i t y i s sued 
by t h e C i v i l A e r o n a u t i c s Board, approved by the P r e s i d e n t , a u t h o r i z i n g 
o p e r a t i o n s be tween the Uni ted S t a t e s a n d / o r i t s t e r r i t o r i e s and one or 
more f o r e i g n c o u n t r i e s . 

(3) The term "Uni ted S t a t e s " incudes the f i f t y S t a t e s , Common­
weal th of P u e r t o R ico , p o s s e s s i o n s of the Uni ted S t a t e s and t h e 
D i s t r i c t of Columbia . 

(4) " P r a c t i c a b l e " i n c l u d e s ( i) s a t i s f a c t o r y s e r v i c i n g of 
agency programs, and ( i i ) t i m e l y d e l i v e r i e s a t f a i r and r e a s o n a b l e 
p r i c e s . 

D. The P a r t i c i p a n t s h a l l i n c l u d e t he s u b s t a n c e of t h i s a r t i c l e , i n c l u d i n g 
t h i s p a r a g r a p h D. in each s u b c o n t r a c t or pu rchase o r d e r he reunde r which may 
i nvo lve a i r t r a n s p o r t a t i o n between the Uni ted S t a t e s and a f o r e i g n c o u n t r y , o r 
between f o r e i g n c o u n t r i e s . 

ARTICLE A-XVII - CLEAN AIR AND WATER 

A. The P a r t i c i p a n t a g r e e s as f o l l o w s : 

(1) To comply wi th a l l t he r e q u i r e m e n t s of s e c t i o n 114 of the 
Clean Air Ac t , as amended (42 U .S .C . 1857, e t s e q . , as amended by 
P. L. 91-604) and s e c t i o n 308 of the Fede ra l Water P o l l u t i o n Cont ro l 
Act ( 3 3 U . S . C . 1 2 5 1 , e t s e q . , as amended by P . L. 9 2 - 5 0 0 ) , r e s p e c t i v e l y , 
r e l a t i n g t o i n s p e c t i o n , m o n i t o r i n g , e n t r y , r e p o r t s and i n f o r m a t i o n , as 
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ARTICLE A-XVII - CLEAN AIR AND WATER ( C o n t ' d ) 

we l l as o t h e r r e q u i r e m e n t s s p e c i f i e d in s e c t i o n 114 and s e c t i o n 308 of 
t he Ai r Act and t h e Water Act , r e s p e c t i v e l y , and a l l r e g u l a t i o n s and 
g u i d e l i n e s i s sued t h e r e u n d e r b e f o r e t he award of t h i s Agreement . 

(2 ) That no p o r t i o n of t he work r e q u i r e d by t h i s Agreement w i l l 
be performed in a f a c i l i t y l i s t e d on the Envi ronmenta l P r o t e c t i o n 
Agency L i s t of V i o l a t i n g F a c i l i t i e s on t he d a t e when t h i s Agree­
ment was awarded u n l e s s and u n t i l t h e EPA e l i m i n a t e s the name of 
such f a c i l i t y o r f a c i l i t i e s from such l i s t i n g . 

(3) To use i t s b e s t e f f o r t s t o comply wi th c l e a n a i r s t a n d a r d s 
and c l e a n w a t e r s t a n d a r d s at t he f a c i l i t y in which the Agreement i s 
be ing pe r fo rmed . 

(4) To i n s e r t t h e s u b s t a n c e of t h e p r o v i s i o n s of t h i s a r t i c l e 
i n t o any nonexempt c o n t r a c t , i n c l u d i n g Chis subparag raph A . ( 4 ) . 

B. The Cerms used in t h i s a r t i c l e have the fo l lowing mean ings : 

(1) The term "Air Act" means the Clean Air Act , as 
amended ( 4 2 , U . S . C . 1857, e t s e q . , as amended by P . L. 9 1 - 6 0 4 ) . 

(2) The term "Water Act" means F e d e r a l Water P o l l u t i o n 
Con t ro l Ac t , a s amended (33 U .S .C . 1251 e t s e q . , as amended by 
P . L . 92-500) . 

(3) The term " c l e a n a i r s t a n d a r d s " means any e n f o r c e a b l e 
r u l e s , r e g u l a t i o n s , g u i d e l i n e s , s t a n d a r d s , l i m i t a t i o n s , o r d e r s , 
c o n t r o l s , p r o h i b i t i o n s , or o t h e r r e q u i r e m e n t s which are c o n t a i n e d 
i n , i s s u e d u n d e r , o r o t h e r w i s e adopted p u r s u a n t t o the Air Act 
or E x e c u t i v e Order 11738, an a p p l i c a b l e implementa t ion plan as 
d e s c r i b e d in s e c t i o n 110(d) of the Clean Air Act [42 U.S .C. 
1 8 5 7 c - 5 ( d ) ] , an approved implemen ta t ion p rocedure or p lan under 
s e c t i o n 111(c) o r s e c t i o n 1 1 1 ( d ) , r e s p e c t i v e l y , of the Air Act 
(42 U . S . C . 1 1 5 7 ( c ) - 6 ( c ) or ( d ) , o r an approved implementa t ion 
p r o c e d u r e under s e c t i o n 112(d) of the Ai r Act [42 U.S .C . 
1 8 5 7 c - 7 ( d ) l . 

(4) The term " c l e a n wa te r s t a n d a r d s " means any e n f o r c e a b l e 
l i m i t a t i o n , c o n t r o l , c o n d i t i o n , p r o h i b i t i o n , s t a n d a r d , or o t h e r 
r e q u i r e m e n t which i s promulgated p u r s u a n t t o the Water Act or 
c o n t a i n e d in a permi t i s sued t o a d i s c h a r g e r by t he Environmenta l 
P r o t e c t i o n Agency or by a S t a t e under an approved program, as 
a u t h o r i z e d by s e c t i o n 402 of the Water AcC (33 U.S .C . 1342) , or 
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ARTICLE A-XVII - CLEAN AIR AND WATER (ConC'd) 

by l o c a l government "to e n s u r e compl iance wi th p r e t r e a t m e n t 
r e g u l a t i o n s as r e q u i r e d by s e c t i o n 307 of t he Water Act (33 
U.S .C . 1317) . 

(5) The Cerm "compl i ance" means compl iance wich c l e a n a i r 
or waCer s t a n d a r d s . Compliance s h a l l a l s o mean compl iance wi th 
a s c h e d u l e or p l an o r d e r e d or approved by a c o u r t of competent 
j u r i s d i c t i o n , t h e Envi ronmenta l P r o t e c t i o n Agency or an a i r or 
water p o l l u t i o n c o n t r o l agency in accordance wi th the r e q u i r e ­
ments of the Air Act or Water Act and r e g u l a t i o n s i s sued 
pu r suan t t h e r e t o . 

(6) The term " f a c i l i t y " means any b u i l d i n g , p l a n t , 
i n s t a l l a t i o n , s t r u c t u r e , mine , v e s s e l , o r o t h e r f l o a t i n g c r a f c , 
l o c a t i o n , or s i t e of o p e r a t i o n s , owned, l e a s e d , or s u p e r v i s e d 
by a c o n t r a c t o r or s u b c o n t r a c t o r , t o be u t i l i z e d in the perform­
ance of a c o n t r a c t or s u b c o n t r a c t . Where a l o c a t i o n or s i t e of 
operaCions c o n t a i n s or i n c l u d e s more t han one b u i l d i n g , p l a n t , 
i n s C a l l a t i o n , o r s t r u c t u r e , the e n t i r e l o c a t i o n or s i t e s h a l l 
be deemed t o be a f a c i l i t y excep t where Che D i r ecCor , Of f i ce of 
F e d e r a l A c c i v i c i e s , Env i ronmenta l P r o t e c t i o n Agency, d e t e r m i n e s 
t h a t independent f a c i l i t i e s a r e c o l l o c a t e d in one g e o g r a p h i c a l 
a r e a . 

ARTICLE A-XVIII - RIGHTS IN TECHNICAL DATA 

A. Def i n i t ions 

(1) " T e c h n i c a l Data" means recorded i n f o r m a t i o n r e g a r d ­
l e s s of form or c h a r a c t e r i s t i c , of a s c i e n t i f i c or t e c h n i c a l 
n a t u r e . I t may, for example , document r e s e a r c h , e x p e r i m e n t a l , 
d e v e l o p m e n t a l , o r d e m o n s t r a t i o n , or e n g i n e e r i n g work, o r be 
u s a b l e or used t o d e f i n e a d e s i g n or p r o c e s s , o r Co p r o c u r e , 
p roduce , s u p p o r t , m a i n t a i n , or o p e r a t e m a t e r i e l . The d a t a 
may be g r a p h i c or p i c C o r i a l d e l i n e a C i o n s in media such as 
d rawings or phoCographs , t e x t in s p e c i f i c a t i o n s or r e l a t e d 
performance or d e s i g n type documents or computer so f tware 
( i n c l u d i n g computer p rograms , computer s o f t w a r e d a t a b a s e s , 
and computer so f twa re d o c u m e n t a t i o n ) . Examples of t e c h n i c a l 
d a t a i n c l u d e r e s e a r c h and e n g i n e e r i n g d a t a , e n g i n e e r i n g 
drawings and a s s o c i a t e d l i s t s , s p e c i f i c a t i o n s , s t a n d a r d s , 
p r o c e s s s h e e t s , m a n u a l s , t e c h n i c a l r e p o r t s , c a t a l o g item 
i d e n t i f i c a t i o n , and r e l a t e d i n f o r m a t i o n . T e c h n i c a l d a t a as 
used h e r e i n does not i n c l u d e f i n a n c i a l r e p o r t s , c o s t a n a l y s e s , 
and o t h e r i n f o r m a t i o n i n c i d e n t a l t o c o n t r a c t a d m i n i s t r a t i o n . 
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ARTICLE A-XVIII - RIGHTS IN TECHNICAL DATA (Cont'd) 

(2) "Propr ie t a ry Data" means technica l data which embody 
trade sec re t s developed at pr iva te expense, such as design 
procedures or techniques , chemical composition of m a t e r i a l s , 
or manufacturing methods, processes , or t rea tments , including 
minor modif icat ions thereof, provided tha t such da ta : 

( i ) Are not genera l ly known or ava i lab le from 
other sources without ob l iga t ion concerning t h e i r 
conf ident i a l i t y . 

( i i ) Have not been made ava i lab le by the 
owner to o thers without ob l iga t ion concerning i t s 
c o n f i d e n t i a l i t y , and 

( i i i ) Are not already ava i l ab le to the Government 
without ob l iga t ion concerning t h e i r c o n f i d e n t i a l i t y . 

(3) "Contract Data" means technical data f i r s t produced 
in the performance of the Agreement, technica l data which are 
specif ied to be del ivered in the Agreement, technica l data 
that may be cal led for under the "Additional Technical Data 
Requirements" a r t i c l e of the Agreement, if any, or technical 
daCa acCually de l ivered in connecCion wiCh che AgreemenC. 

(4) "UnlimiCed RighCs" means righCs Co use, duplicaCe, 
or d i s c lo se technica l da ta , in whole or in pa r t , in any 
manner and for any purpose whatsoever, and to permic oChers 
Co do so . 

B. Allocacion of Rights 

(1) The Government sha l l have: 

( i ) Unlimited r igh t s in contract data except as 
otherwise provided below with respect to p ropr ie ta ry 
da ta . 

( i i ) The r igh t to remove, cance l , cor rec t or ignore 
-any marking noc auChorized by Che Cerms of chis AgreemenC 
on any cechnical daCa furnished heretinder, if in response 
Co a wricten inquiry by DOE concerning the propr ie ty of 
the markings, the P a r t i c i p a n t f a i l s to respond the re to 
within 60 days or f a i l s Co subsCanciaCe Che proprieCy of 
the markings. In e i t h e r case DOE wi l l not i fy Che Pa r t i c ipan t 
of the act ion taken. 
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ARTICLE A-XVIII - RIGHTS IN TECHNICAL DATA ( C o n t ' d ) 

( i i i ) No r i g h t s under t h i s Agreement in any t e c h n i c a l 
d a t a which are not c o n t r a c t d a t a . 

(2) The P a r t i c i p a n t sha l l have: 

( i ) The r i gh t to withhold p ropr i e t a ry data in 
accordance with the provis ions of t h i s a r t i c l e . 

( i i ) The r igh t to use for i t s p r iva te purposes, 
subject to pa ten t , s ecu r i ty or other provisions of t h i s 
."Agreement, cont rac t data i t f i r s t produces in the perform­
ance of t h i s Agreement provided the data requirements of 
t h i s Agreement have been met as of the date of the pr iva te 
use of such daCa. The ParcicipanC agrees ChaC Co Che 
extent i t rece ives or is given access to p ropr ie ta ry 
data or other t e c h n i c a l , business or f inanc ia l data in 
the form of recorded information from DOE or a DOE 
cont rac tor or subcont rac tor , the Pa r t i c ipan t sha l l t r e a t 
such data in accordance with any r e s t r i c t i v e legend 
contained thereon, unless use is s p e c i f i c a l l y authorized 
by prior wr i t t en approval of the Contract­
ing Off icer . 

(3) Nothing contained in t h i s "Rights in Technical Data" 
a r t i c l e sha l l imply a l i cense to the Government under any 
patent or be construed as af fec t ing Che scope of any l i censes 
or oCher righCs oCherwise granted to the Government under any 
pa ten t . 

C. Copyrighted Material 

(1) The Pa r t i c ipan t sha l l not , wichouC prior wriCCen 
auChorization of the Contracting Off icer , e s t a b l i s h a claim 
to sCaCuCory copyrighC in any conCracC daCa firsC produced in 
the performance of the Agreement. To the extent such author iza­
t ion is gran ted , the Government reserves for i t s e l f and others 
ac t ing on i t s behalf a r o y a l t y - f r e e , non-exclus ive , i r revocable , 
trorld-wide l icense for Governmental purposes to publ ish , 
d i s t r i b u t e , t r a n s l a t e , d u p l i c a t e , exh ib i t and perform any such 
data copyrighted by the P a r t i c i p a n t . 

(2) The Pa r t i c ipan t agrees not to include in the technical 
data del ivered under the Agreement any mate r i a l copyrighted by 
the P a r t i c i p a n t and not to knowingly include any mater ia l 
copyrighted by oChers without f i r s t grant ing or obtaining at 
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ARTICLE A-XVIII - RIGHTS IN TECHNICAL DATA ( C o n t ' d ) 

no c o s t a l i c e n s e t h e r e i n for the b e n e f i t of t he Government of 
the same scope as s^t f o r t h in pa r ag raph C . ( l ) above . I f such 
r o y a l t y - f r e e l i c e n s e is u n a v a i l a b l e and the P a r t i c i p a n t n e v e r ­
t h e l e s s d e t e r m i n e s t h a t such c o p y r i g h t e d m a t e r i a l must be 
inc luded in t h e t e c h n i c a l d a t a to be d e l i v e r e d , r a t h e r than 
mere ly i n c o r p o r a t e d t h e r e i n by r e f e r e n c e , the P a r t i c i p a n t 
s h a l l r e q u e s t t he w r i t t e n a u t h o r i z a t i o n of t h e C o n t r a c t i n g 
O f f i c e r t o i n c l u d e such c o p y r i g h t e d m a t e r i a l in t h e t e c h n i c a l 
d a t a w i t h o u t a l i c e n s e . 

D. S u b c o n t r a c t i n g . I t i s the r e s p o n s i b i l i t y of the P a r t i c i p a n t 
to o b t a i n from i t s s u b c o n t r a c t o r s t e c h n i c a l d a t a and r i g h t s t h e r e i n , on 
b e h a l f of the Govenment, n e c e s s a r y Co f u l f i l l che P a r t i c i p a n t ' s o b l i g a t i o n s 
Co Che GovernmenC wiCh respecC Co such daCa. In Che evenC of r e f u s a l bv a 
subconCrac to r to accep t an a r t i c l e a f f o r d i n g Che GovernmenC such r i g h C s , 
Che P a r c i c i p a n C s h a l l : 

(1) ProrapCly submit w r i t t e n n o t i c e Co Che ConCracCing 
O f f i c e r seCCing forCh r e a s o n s for Che subconcracCor r e f u s a l 
and OCher perCinenC informacion which may e x p e d i t e d i s p o s i t i o n 
of Che raaCCer; and 

(2) Noc proceed wich Che subconCracC wichouC Che ^^^:icCen 
a u t h o r i z a t i o n of the C o n t r a c t i n g O f f i c e r . 

E. Wi thho ld ing of P r o p r i e t a r y DaCa. NoCwiChsCanding che i n c l u s i o n 
of che " A d d i c i o n a l T e c h n i c a l DaCa RequiremenCs" a r c i c l e in Chis AgreemenC or 
any p r o v i s i o n of t h i s Agreement s p e c i f y i n g the d e l i v e r y of t e c h n i c a l d a t a , 
t he P a r t i c i p a n t may w i t h h o l d p r o p r i e t a r y d a t a from d e l i v e r y , provided t h a t 
Che P a r t i c i p a n t f u r n i s h e s in l i e u of any such p r o p r i e t a r y d a t a , so wichheld 
Cechn ica l daCa d i s c l o s i n g Che s o u r c e , s i z e , c o n f i g u r a c i o n , macing and 
aCCachmenC c h a r a c C e r i s C i c s , funcCional c h a r a c C e r i s C i c s and performance 
r e q u i r e m e n c s ("Form, Fic and Func t i on" d a t a , e . g . , spec i f i c a C i o n conCrol 
d r a w i n g s , caCalog sheeCs , enve lope d r a w i n g s , eCc . ) or a g e n e r a l d e s c r i p c i o n 
of such p r o p r i e C a r y d a t a where "Form F i t and FuncCion" daCa a r e noC a p p l i c a b l e , 
The GovernmenC s h a l l a c q u i r e no r i g h t s to any p r o p r i e t a r y d a t a so wichheld 
excepC ChaC such daCa s h a l l be subjecC Co che " I n s p e c c i o n RighCs" p r o v i s i o n s 
of pa r ag raph F . , and i f i n c l u d e d , t h e "L imi ted Righ ts in P r o p r i e C a r y Daca" 
p r o v i s i o n s of p a r a g r a p h G. and t h e "ConCracCor L i c e n s i n g " p r o v i s i o n s of 
p a r a g r a p h H. 

F. I n s p e c t i o n R i g h t s . Except as may be o t h e r w i s e s p e c i f i e d in Chis 
AgreemenC for s p e c i f i c iCems of p r o p r i e C a r y daCa which a r e noC s u b j e c t to 
t h i s p a r a g r a p h , t h e ConCracCing O f f i c e r ' s r e p r e s e n C a C i v e s , a t a l l r e a s o n ­
a b l e cimes up Co Chree (3) y e a r s afCer f i n a l paymenC under Chis AgreemenC, 
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may i n s p e c t at the P a r t i c i p a n t ' s f a c i l i t y any p r o p r i e t a r y d a t a wichheld 
under p a r a g r a p h E. and noc fu rn i shed under pa r ag raph G. for Che purposes of 
v e r i f y i n g t h a t such d a t a p r o p e r l y f e l l w i t h i n t he w i t h h o l d i n g p r o v i s i o n of 
p a r a g r a p h E . , o r for e v a l u a t i n g work pe r fo rmance . 

ARTICLE A-XIX - REPORTING OF ROYALTIES 

I f t h i s c o n t r a c t i s in an amount which exceeds $10,000 and i f any 
r o y a l t y payments a r e d i r e c t l y invo lved in t h e c o n t r a c t or a r e r e f l e c t e d 
in Che conCracC p r i c e Co Che GovernmenC, t he C o n t r a c t o r a g r e e s to r e p o r t 
in w r i t i n g t o t he P a t e n t Counsel (w i th n o t i f i c a t i o n by P a t e n t Counsel t o 
t h e C o n t r a c t i n g O f f i c e r ) d u r i n g t h e performance of t h i s c o n t r a c t and p r i o r 
t o i t s c o m p l e t i o n or f i n a l s e t t l e m e n t the amount of any r o y a l t i e s or o t h e r 
payments paid or t o be pa id by i t d i r e c t l y to o t h e r s in c o n n e c t i o n wi th Che 
per fo rmance of t h i s c o n t r a c t t o g e t h e r w i t h t h e names and a d d r e s s e s of 
l i c e n s o r s to whom such payments a re made and e i t h e r t he p a t e n t numbers 
invo lved or such o t h e r i n f o r m a t i o n as w i l l pe rmi t i d e n t i f i c a t i o n of the 
p a t e n t s or o t h e r b a s i s on which the r o y a l t i e s a r e to be p a i d . The app rova l 
of DOE of any i n d i v i d u a l payments or r o y a l t i e s s h a l l not s t o p the Govern­
ment a t any t ime from c o n t e s t i n g t h e e n f o r c e a b i l i t y , v a l i d i t y o r scope of, 
or t i t l e t o , any p a t e n t under which a r o y a l t y or payments a r e made. 

ARTICLE XX - PATENT RIGHTS 

A. D e f i n i t ions 

(1) " S u b j e c t I n v e n t i o n " means any i n v e n t i o n or d i s c o v e r y of 
t h e P a r t i c i p a n t conce ived or f i r s t a c t u a l l y reduced Co p racCice in 
t he c o u r s e of or under t h i s Agreement, and i n c l u d e s any a r t , method 
p r o c e s s , m a c h i n e , m a n u f a c t u r e , d e s i g n , o r compos i t i on of m a t t e r , o r 
any new and u s e f u l improvement t h e r e o f , or any v a r i e t y if p l a n t s , 
whether p a t e n t e d or unpaCenCed under Che P a t e n t Laws of Che Uni ted 
StaCes of America or any f o r e i g n counCry. 

(2) "ConCracC" means any conCracC, g ranC, agreemenC, umier -
sCanding or oCher a r rangemenc , which i n c l u d e s r e s e a r c h , developmenC, 
or demonsCra t ion work, and i n c l u d e s any ass ignment or s u b s c i c u c i o n 
of p a r e i e s . 

(3) " S t a t e s and domes t i c m u n i c i p a l governments" means Che 
S c a t e s of t h e Uni ted S t a t e s , t h e D i s t r i c t of Columbia, P u e r t o Rico , 
t he V i r g i n I s l a n d s , American Samoa, Guam, t h e T rus t T e r r i t o r y of 
Che P a c i f i c I s l a n d s , and any p o l i c i c a l s u b d i v i s i o n and a g e n c i e s 
Chereof . 
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(4) "Government ,agency" includes an executive department, 
independent commission, board, o f f i c e , agency, admin i s t r a t ion , 
a u t h o r i t y . Government corpora t ion , or other Government establishment 
of the Executive Branch of the GoverTiment of the United Sta tes of 
America. 

(5) "To the point of p r a c t i c a l app l i ca t ion" means to manufac­
ture in the case of a composition or product , to p rac t i ce in che 
case of a process , or to operate in the case of a machine and under 
such condi t ions as to e s t a b l i s h that the invention is being worked 
and tha t i t s benef i t s are reasonably access ib le Co Che publ ic . 

(6) "PaCent Counsel" means the. DOE Patent Counsel a s s i s t i n g 
the procuring a c t i v i t y . 

B. Al locat ion of P r inc ipa l Rights 

(1) Assignment to the Government. The Pa r t i c ipan t agrees to 
ass ign to the Government the e n t i r e r i g h t , t i t l e , and i n t e r e s t 
throughout the world in and to each Subject Invention except to the 
extent that r i g h t s are re ta ined by the P a r t i c i p a n t under paragraphs 
B.(2) and C. of t h i s a r t i c l e . 

(2) Greater Rights Determinations. The P a r t i c i p a n t or che 
employee-inventor with au thor iza t ion of the P a r t i c i p a n t may request 
g rea t e r r i gh t s than the nonexclusive l i cense and the foreign patent 
r i g h t s provided in paragraph C. of t h i s a r t i c l e on iden t i f i ed 
invent ions , in accordance with 41 CFR 9-9 .109-6 . Such requests 
must be submitted to Patent Counsel (with n o t i f i c a t i o n by Patent 
Counsel to the Contract ing Officer) at the time of the f i r s t 
d i sc losu re pursuant to paragraph E.(2) of t h i s a r t i c l e , or not 
l a t e r than 9 months a f te r conception or f i r s t actual reduction to 
p r a c t i c e , whichever occurs f i r s t , or such longer period as may be 
authorized by Patent Counsel (with n o t i f i c a t i o n by Patent Counsel 
(with n o t i f i c a t i o n by Patent Counsel to the Contracting Officer) 
for good cause shown in wri t ing by the P a r t i c i p a n t . 

C. Minimum Rights to Che Pa r t i c ipan t 

(1) P a r t i c i p a n t License. The P a r t i c i p a n t reserves a revocable, 
nonexclusive, paid-up l i cense in each patent app l ica t ion fi led in 
any country on a Subject Invention and any r e s u l t i n g patent in 
which the Government acquires t i t l e . The l i cense sha l l extend Co 
Che ParCicipanC's domescic subs id i a r i e s and a f f i l i a C e s , if any, 
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wich in Che c o r p o r a t e s t r u c t u r e of which Che P a r c i c i p a n C is a parC 
and s h a l l i n c l u d e th4 r i g h t to g r a n t s u b l i c e n s e s of t he same scope 
t o t he e x t e n t t he P a r t i c i p a n t was l e g a l l y o b l i g a t e d t o do so at the 
t ime t h e Agreement was awarded. The l i c e n s e s h a l l be t r a n s f e r a b l e 
on ly wi th a p p r o v a l of DOE excep t when t r a n s f e r r e d t o the s u c c e s s o r 
of t h a t p a r t of t h e P a r t i c i p a n t ' s b u s i n e s s to which the i n v e n t i o n 
p e r t a i n s . 

(2) Revocation L imi ta t ions . The P a r t i c i p a n t ' s nonexecluslve 
l i cense re ta ined pursuant to subparagraph C.( l ) of th i s a r t i c l e and 
subl icenses granted thereunder may be revoked or modified by DOE, 
e i t h e r in whole or in pa r t , only to the extent necessary Co achieve 
expedicious p r a c t i c a l app l ica t ion of the Subject Invention under 
DOE's published l i cens ing regu la t ions (10 CFR 781), and only Co 
the extent an exclusive l i cense is ac tua l ly granted . This l icense 
sha l l not be revoked in that f i e ld of use and/or the geographical 
areas in which the P a r t i c i p a n t , or i t s sub l icensee , has brought the 
invention to the point of p r a c t i c a l app l i ca t ion and continues Co 
make Che benefiCs of Che invention reasonably access ib le Co the 
publ ic , or is expected to do so wichin a reasonable cime. 

(3) Revocation Procedures. Before modif icat ion or revocation 
of che l i cense or sub l i cense , pursuant to 'subparagraph C.(2) of 
t h i s a r t i c l e , DOE sha l l furnish the P a r t i c i p a n t a wr i t t en not ice of 
i t s in ten t ion to modify or revoke the l i cense and any sublicense 
thereunder , and the P a r t i c i p a n t shal l be allowed 30 days, or such 
longer period as may be authorized by the Patent Counsel (with 
n o t i f i c a t i o n by Patent Counsel to the Contracting Officer) for good 
cause shown in wr i t ing by the P a r t i c i p a n t , a f t e r such not ice to show 
cause why Che l i cense or any subl icense should noC be modified or 
revoked. The P a r t i c i p a n t sha l l have the r igh t to appeal in accord­
ance with 10 CFR 781, any decis ion concerning the modificat ion or 
revocat ion of i t s l i cense or any sub l icense . 

(4) Foreign Patent Rights. Upon wr i t t en requesC Co PaCenC 
Counsel (wiCh noCif ica t ion by Patent Counsel to the Contracting 
Of f i ce r ) , in accordance with subparagraph E . ( 2 ) ( i ) of t h i s a r c i c l e , 
and subjecC to DOE secu r i ty r egu la t ions and requirements , there 
sha l l be reserved to the P a r t i c i p a n t , or the employee-inventor with 
au thor i za t ion of the P a r t i c i p a n t , the patent r i gh t s to a Subject 
Invention in any foreign country where the Government has elected 
not Co secure such r i gh t s provided: 

062178 
120878 



APPENDIX A 
Page 15 

ARTICLE A-XX - PATENT RIGHTS ( C o n t ' d ) 

( i ) The r e c i p i e n t of such r i g h t s , when s p e c i f i c a l l y 
r e q u e s t e d by DOE and t h r e e y e a r s a f t e r i s s u a n c e of a f o r e ign 
p a t e n t d i s c l o s i n g s a i d Sub jec t I n v e n t i o n , s h a l l f u r n i s h DOE a 
r e p o r t s e t t i n g f o r t h : 

( a ) The commercial use t h a t i s be ing made, or 
i s i n t ended t o be made, of sa id i n v e n t i o n , and 

(b) The s t e p s t aken t o b r i n g t h e invent ion Co 
che po inC of p r a c t i c a l a p p l i c a t i o n or t o make Che 
invenCion a v a i l a b l e for l i c e n s i n g . 

( i i ) The GovertimenC s h a l l r e c a i n aC l e a s e an i r r e v o c a b l e , 
n o n e x c l u s i v e , p a i d - u p l i c e n s e Co make, u s e , and s e l l Che 
invenCion ChroughouC che world by o r on b e h a l f of Che Govern­
menC ( i n c l u d i n g any GovernmenC agency) and SCaCes and domescic 
m u n i c i p a l gove rnmen t s , u n l e s s t h e A d m i n i s t r a t o r or h i s d e s i g n e e 
d e t e r m i n e s t h a t i t would not be in the p u b l i c i n t e r e s t Co 
a c q u i r e Che l i c e n s e for Che SCaCes and domescic mun ic ipa l 
governmenCS. 

( i i i ) SubjecC Co the r i g h t s g r a n t e d in C . ( l ) , ( 2 ) , and (3) 
of t h i s a r t i c l e , t h e S e c r e t a r y of DOE or h i s d e s i g n e e s h a l l have 
the r i g h t Co t e r m i n a t e the f o r e i g n p a t e n t r i g h t s g r a n t e d in 
t h i s s u b p a r a g r a p h C.(4) in whole or in p a r t u n l e s s the r e c i p i e n t 
of such r i g h t s d e m o n s t r a t e s to the s a t i s f a c t i o n of the S e c r e t a r y 
of DOE or h i s d e s i g n e e t h a t e f f e c t i v e s t e p s n e c e s s a r y to 
accompl i sh s u b s t a n t i a l u t i l i z a t i o n of the i n v e n t i o n have been 
t aken or w i t h i n a r e a s o n a b l e t ime w i l l be t a k e n . 

( i v ) Subjec t to Che r i g h t s g r a n t e d in C . ( l ) , ( 2 ) , and (3) 
of t h i s a r t i c l e , t he S e c r e t a r y of DOE or h i s d e s i g n e e s h a l l have 
che r i g h c , commencing four y e a r s afCer f o r e i g n paCenC righCs 
a r e accorded under Chis s u b p a r a g r a p h . C . ( 4 ) , Co a c q u i r e Cha 
granCing of a n o n e x c l u s i v e or p a r C i a l l y e x c l u s i v e l i c e n s e Co a 
r e s p o n s i b l e app l i canC or a p p l i c a n c s , upon cerms r e a s o n a b l e 
under Che c i rcumsCances and in app rop r i aCe c i rcumsCances Co 
CerminaCe s a i d f o r e i g n p a t e n t r i g h t s in whole or in p a r t , 
fo l lowing a h e a r i n g upon n o t i c e t h e r e o f Co the p u b l i c , upon a 
p e t i t i o n by an i n t e r e s t e d pe r son j u s t i f y i n g such h e a r i n g : 

( a ) I f the S e c r e t a r y of DOE or h i s des ic 'nee 
d e t e r m i n e s , upon rev iew of such m a t e r i a l as he 
deems r e l e v a n t , and a f t e r the r e c i p i e n t of such 
r i g h t s , o r o t h e r i n t e r e s t e d p e r s o n , has had the 
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o p p o r t u n i t y t o p r o v i d e such r e l e v a n t and m a t e r i a l 
i n f o r m a t i o n as the S e c r e t a r y of DOE or h i s d e s i g n e e 
may r e q u i r e t h a t such f o r e i g n p a t e n t r i g h t s have 
tended s u b s t a n t i a l l y t o l e s s e n c o m p e t i t i o n or t o 
r e s u l t in undue market c o n c e n t r a t i o n in any 
s e c t i o n of the Uni ted S t a t e s in any l i n e of 
commerce t o which t h e t e c h n o l o g y r e l a t e s ; o r 

(b) Un le s s t h e r e c i p i e n t of such r i g h t s 
d e m o n s t r a t e s to t he s a c i s f a c C i o n of che S e c r e t a r y 
of DOE or h i s d e s i g n e e a t such h e a r i n g t h a t che 
r e c i p i e n C has Caken e f f ecc ive sceps or wich in a 
r e a s o n a b l e cime ChereafCer is expec ted to t ake 
such s t e p s , n e c e s s a r y t o accompl i sh s u b s t a n t i a l 
u t i l i z a t i o n of che invenC ion . 

D. F i l i n g of PaCent A p p l i c a t i o n s 

(1) With respecC Co each SubjecC InvenCion in which Che 
Pa rc i c ipanC or che invenCor requesCs f o r e i g n paCent r ighCs in 
accordance wi th subpa rag raph C.(4) of t h i s a r t i c l e , a r e q u e s t may 
a l s o be made for the r i g h t to f i l e and p r o s e c u t e Che U. S. 
a p p l i c a c i o n on b e h a l f of che U. S. Government. I f such requesC 
i s granCed Che P a r c i c i p a n C or invenCor s h a l l f i l e a doraesCic 
p a t e n t a p p l i c a t i o n on the i n v e n t i o n w i t h i n s i x (6) months a f t e r 
Che requesC for f o r e i g n paCenC r i g h t s i s g r a n t e d , or such longe r 
pe r iod of Cime as may be approved by Che PaCent Counsel for good 
cause shown in w r i t i n g by the r e q u e s t e r . With respecC Co Che 
i n v e n t i o n the r e q u e s t e r s h a l l p rompt ly n o t i f y the PatenC Counsel 
(w i th n o t i f i c a t i o n by P a t e n t Counsel t o Che ConCracCing O f f i c e r ) 
of any d e c i s i o n not Co f i l e an a p p l i c a c i o n . 

(2) For each SubjecC InvenCion on which a domescic paCenC 
a p p l i c a c i o n is f i l e d by Che P a r c i c i p a n C or invenCor Che Pa rc i c ipanC 
or i n v e n t o r s h a l l : 

( i ) Wi th in Cwo (2) monchs afCer Che f i l i n g or wichin 
Cwo (2) months a f t e r submiss ion of the i n v e n t i o n d i s c l o s u r e 
if Che paCent a p p l i c a t i o n p r e v i o u s l y has been f i l e d , d e l i v e r 
to the PatenC Counsel a copy of Che a p p l i c a t i o n as f i l e d 
i n c l u d i n g Che f i l i n g daCe and s e r i a l number: 

( i i ) Wichin s i x (6) monChs afCer f i l i n g t h e a p p l i c a t i o n 
or wich in s i x (6) monchs a f c e r submicc ing Che invenC ion d i s ­
c l o s u r e i f Che a p p l i c a c i o n has been f i l e d p r e v i o u s l y , d e l i v e r 
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Co the P a t e n t Counsel a du ly execu ted and approved Assignment 
to t he Government, on a form s p e c i f i e d by the Government; 

( i i i ) P r o v i d e t h e P a t e n t Counsel wich Che o r i g i n a l 
p a t e n t g r a n t prompt ly a f t e r a p a t e n t i s i s sued on Che 
a p p l i c a c i o n ; and 

( i v ) Not l e s s t han 30 days b e f o r e the e x p i r a t i o n 
of the r e s p o n s e p e r i o d for any a c t i o n r e q u i r e d by the 
P a t e n t and Trademark O f f i c e , n o t i f y t he PatenC Counsel 
of any d e c i s i o n not t o c o n t i n u e p r o s e c u t i o n of che 
app l i caC ion . 

(3) Wich respect to each Subject Invention in which the 
Pa r t i c ipan t or inventor has requested foreign patent r i g h t s , Che 
Pa r t i c ipan t or inventor sha l l f i l e a patent app l i ca t ion on 
the invention in each foreign country in which such request is 
granted in accordance with app l icab le s t a t u t e s and regula t ions 
and within one of the following per iods : 

( i ) Eight months from the date of f i l i ng a cor­
responding United Sta tes app l i ca t i on , or if such an 
app l i ca t ion is not f i l e d , s ix months from the date Che 
request was granted; 

( i i ) Six monchs from Che daCe a l icense is granCed 
by the Commissioner of Patents and Trademarks to f i l e 
the foreign patent appl icacion where such f i l ing has been 
prohibiced by securicy reasons; or 

( i i i ) Such longer periods as may be approved by che 
Patent Counsel for good cause shown in wri t ing by the 
Pa r t i c ipan t or inventor . 

(4) SubjecC Co Che l icense specif ied in subparagraphs C . ( l ) , 
(2) and (3) of t h i s a r t i c l e , the P a r t i c i p a n t or inventor agrees Co 
convey Co che GovernmenC upon requesC Che e n t i r e r ighc , c i c l e , and 
inCerest in any foreign country in which the P a r t i c i p a n t or inventor 
f a i l s to have a patent app l i ca t ion f i led in accordance with sub­
paragraph D.(3) of t h i s a r t i c l e , or decides not Co conCinue prosecu-
Cion or Co pay any mainCenance fees covering Che invention. To 
avoid forfeiCure of the patent app l ica t ion or patent t! • Pa r t i c ipan t 
or inventor sha l l not less than 60 days before Che expiraCion period 
for any acC ion required by any PaCenC Office noc ify Che PaCenC 
Counsel of such f a i lu re or dec is ion and de l ive r Co Che PatenC 
Counsel Che execuCed insCrumenCs necessary for the conveyance 
specif ied in Chis paragraph. 
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ARTICLE A-XX - PATENT RIGHTS (ConC'd) 

E. I n v e n t i o n I d e n t i f i c a t i o n , D i s c l o s u r e s and R e p o r t s . 

(1) The P a r t i c i p a n t sha l l e s t a b l i s h and maintain ac t ive and 
e f fec t ive procedures to ensure that Subject Inventions are promptly 
iden t i f i ed and t imely d i s c lo sed . These procedures sha l l include 
the maintenance of labora tory notebooks or equivalent records and 
any other records that are reasonably necessary to document Che 
conception and/or the f i r s t actual reduct ion to p rac t i ce of Subject 
Invent ions , and records which show that the procedures for idencify-
ing and d i sc los ing Che inventions are followed. Upon reques t , the 
Pa r t i c ipan t sha l l furnish the ConCracCing Officer a descripCion of 
Chese procedures so that he may evaluate and determine t h e i r 
e f f ec t iveness . 

(2) The Pa r t i c ipan t sha l l furnish the Patent Counsel (wich 
n o t i f i c a t i o n by Patent Counsel to the ConCracCor Officer) on a 
DOE-approved form: 

( i) A wricten report containing fu l l and complete 
technica l information concerning each subject Invention 
within six- (6) months a f t e r conception or f i r s t actual 
reduct ion to p rac t i ce whichever occurs f i r s t in the course 
of or under t h i s Agreement, but in any event pr ior to any on 
s a l e , public use or public d i sc losu re of such invention 
known to the P a r t i c i p a n t . The ' repor t sha l l ident i fy the 
Agreement and invenCor and sha l l be suff icienCly compleCe in 

• Cechnical d e t a i l and appropr ia te ly i l l u s t r a t e d by sketch or 
diagram to convey to one s k i l l e d in the ar t to which the 
invention pe r ta ins a c lear understanding of the na tu re , 
purpose, ope ra t ion , and to Che exCenC known, Che phys ica l , 
chemical, b i o l o g i c a l , or e l e c t r i c a l charac ter isc ics of tlie 
invent ion. The repor t should also include any requesC for 
foreign paCenC righCs under subparagraph C.(4) of Chis 
a r c i c l e and any requesC Co f i l e a domesCic paCenC appl ica­
t ion under D. ( l ) of t h i s a r t i c l e . However, such requests 
sha l l be made within the period set forth in subparagraph 
B.(2) of t h i s a r t i c l e . When an invention is reported under 
chis subparagraph E . ( 2 ) ( i ) , iC sha l l be presumed Co have 
been made in the manner specif ied in Section 9(a) (1) and 
(2) of 42 U.S.C. 5908 unless Che ParcicipanC conCends iC was 
noC so made in accordance with subparagraph G . ( 2 ) ( i i ) of 
th is a r t i c l e . 
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ARTICLE A-XX - PATENT RIGHTS ( C o n t ' d ) 

( i i ) Upon r e q u e s t , bu t not more than a n n u a l l y , i n t e r i m 
r e p o r t s on an DO^-approved form l i s t i n g Sub jec t I n v e n t i o n s 
and s u b c o n t r a c t s awarded c o n t a i n i n g a P a t e n t R igh t s a r t i c l e 
for t h a t p e r i o d and c e r t i f y i n g t h a t : 

(a) The P a r t i c i p a n t ' s procedures for ident i fy­
ing and d i sc los ing Subject Inventions as required 
by t h i s paragraph E. have been followed throughout 
the repor t ing period; 

(b) All subject inventions have been disclosed 
or tha t there are no such invent ions; and 

(c) All subcontracts containing a Patent 
Rights a r t i c l e have been reported or that no such 
subcontrac ts have been awarded. 

( i i i ) A f inal report on an DOE-approved form within 
three (3) months a f t e r completion of the Agreement work 
l i s t i n g a l l Subject Inventions and a l l subcontracts awarded 
containing a Patent Rights a r t i c l e and ce r t i fy ing t h a t : 

(a) All Subject Inventions have been d i s ­
closed or that there were no such invenC ions; 
and 

(b) All subconCracts containing a PaCenC 
Rights a r t i c l e have been reported or that no such 
subcontrac ts have been awarded. 

(3) The Pa r t i c ipan t sha l l obtain patent agreements to effec­
tua te the provis ions of t h i s a r t i c l e from a l l persons in i t s 
employ who perform any pare of the work under Chis AgreemenC 
excepC nontechnical personnel , such as c l e r i c a l employees and 
manual l a b o r e r s . 

(4) The P a r t i c i p a n t agrees that che GovernmenC may duplicaCe 
and d i s c l o s e SubjecC Invention d i sc losu res and a l l other repor t s 
and papers furnished or required to be furnished pursuant to t h i s 
a r t i c l e . If the P a r t i c i p a n t is to f i l e a foreign patent appl ica t ion 
on a Subject Invent ion, the Government agrees , upon wr i t t en request , 
to use i t s bes t e f fo r t s to withhold publ ica t ion of such invention 
d i s c lo su re s u n t i l the exp i ra t ion of the time period specif ied in 
subparagraph D.( l ) of t h i s a r t i c l e , but in no event sha l l Che 
GovernmenC or i t s employees be l i a b l e for anv publ ica t ion Chereof. 
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F. Pub l i ca t i on . I t is recognized that during the course of the 
work under t h i s Agreement the P a r t i c i p a n t or i t s employees may from 
time to time des i r e to r e l ea se or publish information regarding s c i e n t i f i c 
or technica l developments conceived or f i r s t ac tua l ly reduced to p rac t i ce 
in the course of or under t h i s Agreement. In order that public d i sc losure 
of such information wi l l not adversely af fect the patent i n t e r e s t s of DOE 
or the P a r t i c i p a n t , patent approval for r e l ea se or publ ica t ion sha l l be 
secured from PatenC Counsel p r io r to any such r e l ea se or pub l i ca t ion . 

G. For fe i tu re of Rights in Unreported Subject Invent ions . 

(1) The P a r t i c i p a n t sha l l f o r f e i t to the Government, at the 
requesC of Che Secretary of DOE or his designee, a l l r i gh t s in any 
Subject Invention which the P a r t i c i p a n t f a i l s to report to Patent 
Counsel (with n o t i f i c a t i o n by Patent Counsel to the Contracting 
Officer) within 6 months a f t e r the time the P a r t i c i p a n t : 

( i ) F i l e s or causes to be f i led a United Sta tes 
or foreign patent app l i ca t ion thereon; or 

( i i ) Submits the f inal report required by subpara­
graph E . ( 2 ) ( i i i ) of t h i s a r t i c l e whichever is l a t e r . 

(2) However, the P a r t i c i p a n t sha l l not fo r fe i t r i gh t s in a 
Subject Invention if, within the time speci f ied in ( l ) ( i ) or ( l ) ( i i ) 
of t h i s paragraph G., the P a r t i c i p a n t : 

( i) Prepared a wr i t t en decis ion based upon a review 
of the record Chat the invention was ne i the r conceived nor 
f i r s t ac tua l ly reduced to p r ac t i ce in the course of or 
under the Agreement and de l i ve r s the same to Patent Counsel 
(with no t i f i cac ion by PaCenC Counsel Co Che ConCracCing 
Of f i ce r ) ; or 

( i i ) ConCending ChaC Che invenCion is noC a SubjecC 
Invention the P a r t i c i p a n t never the less d i sc loses Che 
invention and a l l fac ts per t inent to t h i s contention to Che 
PaCenC Counsel (wiCh n o t i f i c a t i o n by Patent Counsel to Che 
ConCracCing Of f i ce r ) ; or 

( i i i ) Es tab l i shes that the f a i lu re to d i s c lo se did not 
r e s u l t from the P a r t i c o p a n t ' s faulc or negl igence . 
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(3) Pending wr i t t en assignment of the patent app l ica t ions and 
patents on a Subject , Invent ion determined by the Secretary of DOE 
or his designee to be forfe i ted (such determinat ion to be a f inal 
dec is ion under the "Disputes" a r t i c l e of t h i s Agreement), the 
Pa r t i c ipan t sha l l be deemed to hold the invention and the patent 
app l i ca t ions and pa ten t s per ta in ing the re to in t r u s t for the 
Government. The fo r f e i t u r e provis ion of t h i s paragraph G. sha l l be 
in add i t ion to and s h a l l not supersede other r i g h t s and remedies 
which che Government may have with respect to Subject Invent ions . 

H. Examination of Records Relating to Invent ions . 

(1) The Contract ing Officer or h is authorized represenCaCive, 
u n t i l the exp i ra t ion of three (3) years af te r f inal payment under 
t h i s Agreement, sha l l have the r i gh t to examine any books ( including 
labora tory notebooks) r eco rds , documents, and other supporting data 
of the P a r t i c i p a n t which Che Contracting Officer or his authorized 
r e p r e s e n t a t i v e , reasonably deem pe r t inen t to che discovery or idenci-
f i ca t ion of SubjecC Inventions or Co determine compliance wich che 
requirements of t h i s a r t i c l e . 

(2) The Contracting Officer or h is authorized representaCive 
sha l l have Che righC Co examine a l l books ( inc luding laboratory 
notebooks) records and documents of the Pa r t i c ipan t r e l a t i n g to che 
conception on f i r s t actual reduct ion Co praccice of invenCions in Che 
same f ie ld of Cechnology as Che work under Cnis AgreemenC Co deCermine 
wheCher any such invenCions are SubjecC Invent ions . If che ParcicipanC 
refuses or f a i l s t o : 

( i ) Es tab l i sh Che procedures of paragraph E . ( l ) 
of Chis a r t i c l e ; or 

( i i ) Maintain and follow such procedures; or 

( i i i ) Correct or e l iminate any maCerial deficiency 
in Che procedures wichin thirCy (30) days afCer che 
ConCracCing Officer noc i f ies Che ParcicipanC of such a 
def ic iency. 

I . Wichholding of PaymenC (Not Applicable to Subcontracts) 

(1) Any time before f inal payment of the amounC of Chis Agree­
ment the Contract ing Officer may, if he deems such act ion warranted, 
withhold payment u n t i l a reserve not exceeding 5 50,000 or 5 percent 
of the amount of t h i s Agreement, whichever is l e s s , sha l l have been 
set aside if in h is opinion, the P a r t i c i p a n t f a i l s t o : 
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( i ) E s t a b l i s h , m a i n t a i n and fo l low e f f e c t i v e 
p r o c e d u r e s for i d e n t i f y i n g and d i s c l o s i n g s u b j e c t 
i n v e n t i o n s pu r suan t t o subpa rag raph E . ( l ) of t h i s 
a r t i c l e ; or 

( i i ) D i s c l o s e any Sub jec t I n v e n t i o n pu r suan t to 
p a r a g r a p h E . ( 2 ) ( i ) of t h i s a r t i c l e ; o r 

( i i i ) D e l i v e r t he i n t e r i m r e p o r t s pu r suan t t o 
subpa rag raph E . ( 2 ) ( i i ) of t h i s a r t i c l e ; or 

( i v ) P r o v i d e t he i n f o r m a t i o n r e g a r d i n g s u b c o n t r a c t s 
pu r suan t t o s u b p a r a g r a p h J . ( 5 ) of t h i s a r t i c l e ; or 

(v) Convey t o t he Government in a DOE-approved 
form t h e t i t l e a n d / o r r i g h t s of t h e Government in each 
s u b j e c t i n v e n t i o n as r e q u i r e d by t h i s a r t i c l e . 

The r e s e r v e or b a l a n c e s h a l l be w i t h h e l d u n t i l che ConCracCing 
O f f i c e r has deCermined ChaC Che P a r c i c i p a n C has r e c C i f i e d whaCever 
d e f i c i e n c i e s exisC and has d e l i v e r e d a l l r e p o r c s , d i s c l o s u r e s and 
oCher i n f o r m a t i o n r e q u i r e d by the a r t i c l e . 

(2) F i n a l payment under t h i s .Agreement s h a l l noc be made by che 
ConCracCing O f f i c e r be fo re Che P a r c i c i p a n C d e l i v e r s Co PaCenC Counsel 
a l l d i s c l o s u r e s of SubjecC InvenCions and o t h e r infoinnat ion r e q u i r e d 
by E . ( 2 ) ( i ) of t h i s a r t i c l e , t h e f i n a l r e p o r t r e q u i r e d by E . ( 2 ) ( i i i ) 
of t h i s a r t i c l e , and P a t e n t Counsel has i s sued a p a t e n t c l e a r a n c e 
c e r t i f i c a t i o n to t he C o n t r a c t i n g O f f i c e r . 

(3) The C o n t r a c t i n g O f f i c e r may, in h i s d i s c r e t i o n , d e c r e a s e 
or i n c r e a s e Che sums wichheld up Co Che maximum auChor ized above . If 
Che P a r c i c i p a n C is a n o n p r o f i c o r g a n i z a t i o n , t he maximum amounC Chat 
may be w i t h h e l d under Chis pa rag raph s h a l l noC exceed 350,000 o r 
one p e r c e n t (1%) of t he amounC of Chis AgreemenC, whichever i s l e s s . 
No amount s h a l l be w i t h h e l d under t h i s pa rag raph whi le the amount 
s p e c i f i e d by t h i s pa rag raph is be ing w i t h h e l d under o t h e r p r o v i s i o n s of 
the Agreement . The w i t h h o l d i n g of any amount or subsequent payment 
t h e r e o f s h a l l not be c o n s t r u e d as a wa ive r of any r i g h t s acc ru ing to 
t he Government under t h i s Agreement. 
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J . S u b c o n t r a c t s . 

(1) For t he purpose o_f t h i s pa r ag raph the term " P a r t i c i p a n t " 
means the p a r t y awarding a s u b c o n t r a c t and the term " s u b c o n t r a c t o r " 
means the p a r t y b e i n g awarded a s u b c o n t r a c t r e g a r d l e s s of t i e r . 

(2) Un les s o t h e r w i s e a u t h o r i z e d or d i r e c t e d by the ConCracCing 
O f f i c e r , Che P a r t i c i p a n t s h a l l i n c l u d e t he P a t e n t Righ ts a r t i c l e of 41 
CFR 9 - 9 . 1 0 7 - 5 ( a ) or 41 CFR 9 - 9 . 1 0 7 - 6 as a p p r o p r i a t e , modi f ied t o 
i d e n t i f y t h e p a r t i e s in any s u b c o n t r a c t h e r e u n d e r having as a purpose 
t h e conduct of r e s e a r c h , deve lopment , o r d e m o n s t r a t i o n work. In the 
event of r e f u s a l by a s u b c o n t r a c t o r t o accep t t h i s a r t i c l e , or if in 
t h e o p i n i o n of the P a r t i c i p a n t t h i s a r t i c l e i s i n c o n s i s t e n t with 
D O E ' S p a t e n t p o l i c i e s , t h e P a r t i c i p a n t : 

( i ) S h a l l p rompt ly submit w r i t t e n n o t i c e to the 
C o n t r a c t i n g O f f i c e r s e t t i n g f o r t h r e a s o n s for the 
s u b c o n t r a c t o r ' s r e f u s a l and o t h e r p e r t i n e n t i n f o r m a t i o n 
which may e x p e d i t e d i s p o s i t i o n of the m a t t e r ; and 

( i i ) S h a l l not proceed wi th Che subconCracC wiChouC 
Che w r i t t e n a u t h o r i z a t i o n of t he ConCracCing O f f i c e r . 

(3) Except as may be o t h e r w i s e p rov ided in t h i s a r t i c l e , the 
Pa rc i c ipanC s h a l l noc , in any subconCracC or by us ing a subconCracC as 
c o n s i d e r a C i o n C h e r e f o r , a c q u i r e any r i g h C s in i t s s u b c o n t r a c t o r ' s 
Subjec t I n v e n t i o n for the P a r t i c i p a n t ' s ô m̂ use ( a s d i s t i n g u i s h e d from 
such r i g h t s as may be r e q u i r e d s o l e l y t o f u l f i l l che P a r e i c i p a n c ' s 
AgreemenC o b i i g a C i o n s Co Che GovernmenC in Che performance of ch i s 
Agreement ) . 

(4) Al l i n v e n t i o n d i s c l o s u r e s , r e p o r t s , i n sCrumen t s , and o t h e r 
i n f o r m a t i o n r e q u i r e d t o be f u r n i s h e d by t h e s u b c o n t r a c t o r to TOE, 
under the p r o v i s i o n s of a P a t e n t R igh t s a r t i c l e in any subconCracC 
h e r e u n d e r may, in Che d i s c r e C i o n of Che ConCracCing O f f i c e r , be 
fu rn i shed Co Che P a r c i c i p a n C for Cransmiss ion Co DOE. 

(5) The P a r c i c i p a n C s h a l l prompCly noC if y Che ConCracC in'J O f f i c e r 
in w r i c i n g upon Che award of any subconCracC conCaining a PaCent 
RighCs a r c i c l e by i d e n c i f y i n g t h e s u b c o n C r a c t o r , t he work to be 
performed under t h e s u b c o n t r a c t , and the d a t e s of award and esCimaCed 
compleCion. Upon Che requesC of Che ConCracCing O f f i c e r Che Pa rc i c ipanC 
s h a l l f u r n i s h him a copy of Che subconCracC. 
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(6) The ParcicipanC sha l l idenCify a l l Subject Inventions of 
the subcontractor of'which it acquires knowledge in the performance 
of t h i s Agreement and sha l l no t i fy the Patent Counsel (with n o t i f i c a ­
t ion by Patent Counsel to the Contracting Officer) promptly upon Che 
idenCif icat ion of the invent ions . 

(7) I t is understood tha t the Government is a th i rd par ty 
benef ic ia ry of any subcontract a r t i c l e grant ing r i g h t s to the Govern­
ment in subject invent ions , and the P a r t i c i p a n t hereby assigns to the 
Government a l l r i g h t s chat the Pa r t i c ipan t would have to enforce the 
subcon t r ac to r ' s ob l iga t ions for the benefi t of the Government wich 
respecC to Subject Invent ions . The P a r t i c i p a n t sha l l not be obl igated 
to enforce the agreements of any subcontractor hereunder r e l a t i n g to 
the ob l iga t ions of the subcontractor to the Government regarding 
Subject Invent ions . 

K. Background Pa t en t s . 

(1) "Background Patent" means a domestic patent covering an 
invention or discovery which is not a Subject Invention and which is 
owned or con t ro l l ed by the P a r t i c i p a n t at any Cime Chrouah the comple­
t ion of Chis Agreement: 

( i) I-rtrich the Pa r t i c ipan t but not the Government, has 
the r i gh t to l i cense to o thers without ob l iga t ion to pay 
r o y a l t i e s thereon, and 

( i i ) Infringement of which cannot reasonably be avoided 
upon the p r ac t i ce of any spec i f i c process , method, machine, 
manufacture or composition of mat ter ( inc luding r e l a t i v e l y 
minor modif icat ions thereof) which is a subject of the 
research , development, or demonstration work performed under 
t h i s Agreement. 

(2) The ParcicipanC agrees Co and does hereby granC Co Che 
GovernmenC a royalCy-free , nonexclusive, l i cense under any Background 
Patent for purposes of p rac t i c ing a subject of t h i s Agreement by or 
for che Government in research , development and demonstration work 
only. 

(3) The Pa r t i c ipan t also agrees that upon wricten appl ica t ion 
by DOE, i t wi l l grant to responsible pa r t i e s for purposes of prac­
t i c i n g a subject of Chis .AgreemenC, nonexclusive l icenses under any 
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Background PaCenC on Cerms that are reasonable under the circin-
sCances. If however} Che ParcicipanC believes ChaC exclusive or 
parCially exclusive righCs are necessary Co achieve expedicious 
commercial development or utilization, then a request may be made to 
DOE for DOE approval of such licensing by the Participant. 

(4) Notwithstanding the foregoing subparagraph K.(3), the 
Participant shall not be obligaCed Co license any Background PaCenC 
if Che ParcicipanC demonsCraCes Co Che saCisfacCion of Che SecreCary 
of DOE or or his designee ChaC: 

(i) A compeCicive alCernaCive Co Che subiecC 
maCter covered by said Background Patent is commer­
cially available or readily introducible from one 
or more other sources; or 

(ii) The Participant or its licensees are supply­
ing the subject maCCer covered by said Background 
PaCenC in sufficienC quantity and at reasonable prices 
to satisfy market needs, or have caken effecCive sCeps 
or wichin a reasonable Cime are expecCed Co Cake effec­
Cive steps to so supply the subjecC matter. 

L. Atomic Energy. 

(1) No claim for pecuniary award or compensation under the 
provisions of the Atomic Energy Act of 1954, as amended, shall be 
asserted by the Participant or its employees with respect to any 
invention or discovery made or conceived in the course of or under 
this Agreement. 

(2) Except as otherwise authorized in writing by the Contract­
ing Officer, Che ParcicipanC will obcain pacenC agreemenCs Co 
effecCuaCe Che provisions of subparagraph L.(l) of Ch'is arCicle from 
all persons who perform any parC of the work under Chis AgreemenC, 
excepC nonCechnical personnel, such as clerical employees and manual 
laborers. 

M. Limitation of Rights. Nothing contained in Chis PaCenC RighCs 
arcicle shall be deemed Co give the Government any rights with respect to 
any invention other Chan a subjecC invenCion excepC as seC forCh in Che 
PaCenC RighCs arcicle of Chis AgreemenC with respect Co Background Patents 
and the Facilities License. 

062178 
120878 
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ARTICLE A-XXI - NOTICE AND ASSISTANCE REGARDING PATENT AND COPYRIGHT 
INFRINGEMENT 

(The provis ions of t h i s a r t i c l e sha l l be appl icable only if Che amounC 
of Chis AgreemenC exceeds $10,000.) 

A. The ParcicipanC sha l l reporC Co Che ConCracCing Off icer , 
promptly and in reasonable wr i t t en d e t a i l , each no t ice or claim of 
patent or copyright infringement based on the performance of t h i s 
Agreement of which the P a r t i c i p a n t has knowledge. 

B. In Che event of any claim or su i t against the GovernmenC on account 
of any al leged patent or copyright infringement a r i s ing out of the perform­
ance of t h i s Agreement or out of the use of any suppl ies furnished or work 
or se rv ices performed hereunder, the Pa r t i c ipan t sha l l furnish to the 
Government when requested by the Contracting Off icer , a l l evidence and 
information in possession of the Pa r t i c ipan t per ta in ing to such sui t or 
claim. Such evidence and information shal l be furnished at the expense of 
the Government except where the Pa r t i c ipan t has agreed to indemnify the 
Government. 

C. This a r t i c l e sha l l be included in a l l subcon t rac t s . 

062178 
120878 
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3. Participant Name and Address 

Universi ty of North Dakota 
Universi ty Stat ion 
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l.a. Agrnment No. 

DE-FC07-79ID12030 

L.S.tMoIhWatfOT No. 

A 9, ^979 
2. Agreement Period 

^wa. 

f'om: Jan. 15, 1979 To^]an.BlW»^80 

4 Participant Type 

K k Educational QK Nonprofit 

a State or Local Government a Profit 

5. Project Title 

Hydrothermal Resources of 
North Dakota 

6. Project Will Be Conducted Per 

I 
See Article . 

7. Tecnnical Reports Are Required 

Y 
See Article. 

3. Principal lnvesiiaator(sl or Program Oirectortsl f(ame and Address 

Kenneth L. Harris 
North Dakota Geological Survey 
Universi ty of North Dakota 
University Stat ion 
.Grand Forks, ND 52202 

9. OOE Program Ofticer (Name and Addressi 

•Leland L. Mink, E&T Divis ion 
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Source 

OOE: 
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Total Funding: 

14. Remarks: 

Amount 
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9,547.00 

51,144.00 

Amount Otiligatea By Ttiis Action 5 
41,597.00 

•S. OOE Issuing Olfice (Name and Addressi 

Idaho Operations Office 
550 Second Street 
Idaho Falls, Idaho 83401 

17 OOE Cooperative Agreements Officer "8. Participant Acceotancs 

(Signalurel 

R. E. Simonds 
(Oatel 3y 

Signature of Authorized Official 

Name itypedi 

Title Director, Contracts Mgmt. Division 

Teleohone No (208) 526-1347 

Name dypedl 

Title 

LUî runivitu copy 
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1. The term of the agreement is hereby extended from January 14, 1980, to 

March 8, 1980. 

2. The following Article XIII is hereby added to and made a part of this Agreement: 

ARTICLE XIII - GOVERNMENT PROPERTY 

The following items of property procured or fabricated by the Participani 
are hereby listed as "Government property": 

One remote computer terminal consisting of a MIME I Video 
Display and 300 Band Acoustic Coupler (MODEM) with connector 
cable - 51,175.20 

3. The attached Article B-VII - Property Items is hereby added to and made 
a part of this Agreement. 

4 The parties agree that this Modification No MOOl .does not increase either 
the total estimated cost of $51,l'i4.0C or the maximum cost to DOE of ̂ 41,597.00. 
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J. P. Anderson, Chief 
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ARTICLE 3-VII PROPERTY ITEMS 

A. Except as othep.-vise provided in this paragraph A. and paragraph 
3. of this Article B-VII, title to all materials, supplies and equip;Tient 
purchased or other.vise acquired oy the Participant in the performance of it 
research activities shall be and remain in the Participant. Sa"la materials 
supplies, and equipment shall oe used for the benefit of research under 
this Agreement and any extensions or successor Agreements hereto and, provide 
there is no interference with said research, shall oe made available for 
use by investigators working on any Federal research agreeinent at the same 
location. Subject to these priorities, the materials, supplies, and 
equipment may be used as the Participant wishes. Except as otherwise agreed 
in writing, title to any items of property listed as "Government property" 
shall pass directly to the Government; such property shall be subject to 
paragraphs B., C. , D., E., and F. of this Article B-VII. 

3. Subject to the mutual agreement of OOE and the Participant, 
the Government may furnish the Participant items of equipment, materials, 
supplies, or facilities for use by the Participant in the performance of 
the Agreement work; title to these items shall remain in the Government 
unless otherwise agreed in writing. Such items of property and tiie 
item.s of property listed elsewhere in this Agreement as Government property, 
are hereinafter referred to as "Government property." Title to Government 
Property shall not be affected by the incorporation or attachment thereof 
to any property not owned by the Government nor shall any such property, or 
any part thereof, be or become a fixture or lose its identity as personalty 
by reason of affixation to any realty. 

C. To the extent practicable, the Participant shall cause all items 
of Governmient property to be suitably snarked with an identifying mark or 
symbol indicating that the items are the property of the Government. 
The Participant shall maintain, at all times and in a manner satisfactory 
to OOE, records showing the use and disposition of Government property. 
Such records shall be subject to DOE inspection at all reasonable times and 
DOE shall at all reasonable times have access to the premises wherein any 
items of Government property are located. Unless otherwise authorized in 
writing by OGE, the Participant shall use Government property only for the 
purposes of this Agreement; proviaed, however, tiiat the ParLiciparit is 
hereby authorized to use items of equioment constituting Government property 
for other Federal research contracts to the extent such use (1) does not 
interfere with its work under this Agreement, (2) is not prohibited by 
provisions of the other Federal contracts, and (3) is proiiiptly reported by 

^ the Participant to DOE under this Agreem.ent. 
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D. The Participant shall promptly notify DOE of aiv/ loss or destruction 
of or damage to Government property. It is understood that the Participant 
shall not be liable for any such loss, destruction, or damage, unless same 
results from wilful misconduct or lack of good faith on the part cf any I 
corporate officer of the Participant, or of one or more of the Participant'! 
representatives having supervision or direction of all or substantially all 
of the activities under this Agreement. If the Participant is liable for ary 
such loss, destruction, or damage, it shall promptly account therefor to 
the satisfaction of DGE; if the Contractor is not liable therefor, and is 
indemnified, reimbursed, or other.vise compensated for such loss, destruction, 
or damage, it shall promptly account therefor to the satisfaction of OOE. 

E. Viith the written approval of DOE, the Participant may sell, 
transfer, or otherwise dispose of ite.iis of Government property to such 
parties and upon such terms as so approved, or itself acquire title ro 
items cf Government property upon such terms as may be mutually agreed 
upon in writing by the Participant and DOE. The proceeds of any such 
disposition, and any agreed price of any such Participant acquisition, 
shall be paid by the Participant to the Government, or credited on account 
of DOE payments to be made under th' Agreement, as DOE may direct. Subject 
to the other provisions of this Agreement, the Particioant shall deliver 
Government property to OOE upon request (suitably packed and shipped at the 
Government's expense). 

F. The Participant shall utilize for the benefit of the work under 
this Agreement such items of property available to the Participant by 
reason of its activities under otfier Federal research Agreements as are 
appropriate for utilization under this Agreement pursuant to the provis­
ions of the pertinent Federal Agreements. 
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"ask 6 

Detailed geologic maps of potential hydrothermal aquifers will be con­
structed for areas defined in the referenced proposal. The maps will 
contain detailed structural information, sand-shale ratios, expected 
temperatures of permeable sands, probabilities of encountering productive 
sands, and the proximity of population centers. 

Task 7 

Water quality data will be collected from county, city and local sources, 
as well as other state and federal agencies. Efforts will be concentrated 
in areas of geothermal interest as defined by previous work. These data 
will be entered into the data base system developed by this project. 

Task 8 

Any known thermal wells and corresponding geochemical information in the 
state will be forwarded to the USGS for incorporation in the GEOTHE.RM 
file." 

Article II - FINAflCIAL SUPPORT OF THE PROJECT is revised to read as follows: 

"A. The total estimated cost of performing the work under this 
Agreement is One Hundred Seventy-Three Thousand Four Hundred 
i^^ighty-Four Dollars ($173,484.00). For performance of work 
under this Agreement, the agreed share ratio is 82.87% DOE, 
17.13% Participant of total allowable costs. The Participant 
shall be reimbursed by OOE for not more than 82.87% of the 
costs of the project determined to be allowable in accordance 
with Article A-I of the General Provisions entitled 'Allowable 
Costs.' The remaining 17.13% or more of the costs of the 
project so determined shall constitute the Participant's 
share for which it will not reimbursed by DOE. The total 
cost to DOE is hereby established as One Hundred Forty-Three 
Thousand Seven Hundred Sixty-Six Dollars ($143,766.00) and 
this amount is also the maximum amount of the project which 
is subject to reimbursement by OOE unless such maximum cost 
is changed in writing by the Contracting Officer. 

V/ith regard to any increase or decrease in the total estimated 
cost of this Agreement as a result of any change in the original 
Statement of Work as may be agreed upon by the parties during the 
term of this Agreement, the appropriate sharing of the funding, 
if any, of such increase or decrease shall be shared at the ratio 
of 82.87% DOE, 17.13% Participant, as agreed upon above. 
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C. The amount of funds obligated under this Agreement by DOE is 
One Hundred Thirty-Nine Thousand One Hundred Eighty-Eight Dollars 
($139,138.00). The balance of $4,578.00 roproGonts equipment 
added as Govgrnment Property'by this Modification No. A002-and C \ 4 ' ^ ^ ' 
will be obligated when and if funds become available. In no • '̂  ^ ^ ' 
•event will the Porticipant be reimbursed for thio equipment 
unless and until tho remaining funds ore obllgoted. At the 100% 
level of the obligated funds, the Participant shall stop all 
work." 

The total shares, estimated cost and obligated funds are summarized 
as follows: 

OOE Funds 
DOE Share U of ND Share Est. Cost Obligated 

Original Contract $41,597 $ 9,547 $51,144 $41,597 
Inc. per Mod MOOl -0- -0- -0- -0-
Inc. per Mod AC02 102,169 20,171 122,340 97,591 

Total $143,765 $ 29.718 $173,434 $139,133 

% Share 82.87% 17.13% 

3. Article IV - TERM OF AGREEMENT is revised to extend the term of the 
the Agreement from March 3, 1980 to March 7, 1981. 

4. Article VII - PROJECT INFORMATION, paragraph A. is revised to refer to the 
DOE Form CR-537 attached to this Modification No. A002. 

5. Article IX - TERMINATION, paragraph D. is changed to incorporate the 
Government's revised percentage share of 82.87%. 

5. Article XIII - GQVERNiMENT PROPERTY is revised to add the following items of 
government property: 

"> One Thermister Temperature Probe — $ — B ^ 3 — f .^•'H,^ 
One Gamma Ray Logging Tool — $1,350 -i "^->^ 
One Con tant TomporaturQ Bath $—945- <^.V- [ f " ^ ^ 
Ono Four-Conductor Sore Hole Cabla (2,000 f t . ) — - $2,00Q <̂  y ^ ^ ^ 

y ' 

030430 
br:7H-BlO-12 
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f • 2 0 e Form ca-SJ? 

~^ U. S. OEPARTMENT OF E N e a C Y 

ritPORTING REQUIREMENTS CHECKLIST 

(See InszrucTions on Reverze) 
OMa NO. 3SW-0' ? 

1. lOENTlP iCATlON 

N'orth Dakota Geological Survey 

2. OBLIGATION iiNSTaUMc.NT; 

D E - F C 0 7 - 7 9 I D 1 2 0 3 O 

3. REPORTING R£QUlR£.M£iMTS 

A. PROJECT MANAGEMENT 

1. H iVIanaqement Plan 

2. u Milestone Scnedule & Sutus Rapoa 

3. G COST Plan 

4. C2 Manpower PUn 

5. S Concract Management Summary Report 

0. 2 Project Scatuj Report 

7. G Cos: Management Report 

3. G Manpower Managament Report 

9. S Conference Record 

10. S Hot Line Report 

r reauenc/ 

M 

M 

A 
A 

S. TECHNICAL INFORMATION REPORTING 

1. 5J Notice 0/ Energy RD3tD Project (SSIE) 

2. 3! Technical Progress Report 

3. cS Topical Report 

4. UJ Pinal Tectinicsl Reoort 

C. PMS/MINI-PMS 

1. Cost Performance Report 

G Pormat 1 WBS 

G rormat 2 Punctional 

G Format 3 Baseline 

G Format S Problem Analysis 

2. Q Cost/ScJiecule Status Report 

3. G Management Control System 

Description 

**• G Summary System Description 

3- G W8S Dictionary 

rreauenc. 

Q 

Y 

F 

FREQUENCY COOES: A - As Required Q 

C — Contract Oiange S 

F - Final (End of Contract) x 

M - Monthly Y 

0 - One Time (Soon After Contract Award) 

Quarterly 

Semi-Annually 

Mandatory for Delivery with Proposals/Sid 

Yearly or Upon Contraa Renev/al 

4, SPECIAL INSTRUCTIONS 

Submit all reports to the DOE Program Officer at Idaho Operations Office (ID) as indicatea 
below: 

A. 5 and 5 - Six copies are due at ID wi th in f i f t een days af ter end of the calendar month. 

3.1 - Two copies are due at ID wi th in f i f t een cays a f te r Cooperative Agreement Award. 

Z.Z - Six copies are due at ID w i th in f i f t .een days af ter end of the calendar quarter. 

3.3 - Six copies are due not less than f o r t y - f i v e days pr ior to completion of the 
yearly tarm. 

3.4 - Submit in d ra f t f o r t y - f i v e days pr io r to completion date of Cooperative Agreement. 
Af ter t h i r t y days for OOE review, submit eleven copies including one camera-ready 
copy. 

= . ATTACHEO H£R = V; iTH; 

G neaoa Cistrioution .,st 

G '.VSS/Reporting Category 

; 0. PREPARED 3Y (Signature ana date 

/ / ./-1 ̂  '"x/\\/r 0 • '^Vi f]l..i(.(_.̂ .(U I / J!/ J f ^ r , 

7. REVIEWED 3Y (Signature ana date): 



i.AMOAJJO FOtM 2 0 . j U l t l 9 o 4 
ciHji '**. - . t fnCtS xOuattsnjkTiGH 
rs3. f O C a o . (.«l o w 1-14.101 

A M B ^ D M ' OF S O U O T A T l O N / M O D I P . C A r . v O F CONTTIACT 
t M H c 

1 
11. AMe«Me<T/A<oinaj)OH r^a. 

I AOOS 4-30-80 
X. teQUOiTKX/nrteQ^AS* iciCUtSI NO. U . ?tOJ4Cr ,><:. ( I f afpiicmUi) 

j J . SiUSJ IT COOfi 

j U.S. Department of Energy 
! Idaho Operations Office 
I 550 Second Street 
; Idaho Falls, Idaho 83401 

4. AfiMlNOTZJtS) s r ( I f oiorr ih^n biack i ) CODS 

fvle iA-l.'T 

7. cof<r«*co« cooe FAOUTY COOS 

r 
University of North Dakota 

(Sirot̂ cirr, University Station 
P. 0. Box 8103 
Grand Forks, North Dakota 58202 

I • .4i.ttn:' Kenneth L. Harris 

Camo} 
zir 

~] 

J 

MMfnooton Of 
L J SOUOTAnOH NO,, 

O A T S . •fSoa 

MO0#lCktXX Of 
[ ^ CSHTtJaSJCtOa H a 

9) 

DE-FC07-79ID1203 

OAflD, 
3 - 7 - 7 9 

.r^ n; 
7. -VIS MOOC Afnm CNir TO AjoAootî jKn cr scucTAncNS 

r ~ j tS«<ih«ii« • il I i i i ' l j i l m U ;• ii li< «• tot t i m im JtioiM 11. TW W » ai»4 ^aw »«crf«d «B« HMM* M Cffwi ( "1 < iiiniihiil. [~j '.« a t 

Cffwon Ma* on^aamUd^ tovoim al iWa »• in la i tf 9>Mr «• A* IMHT aiW data i n a ^ i j In ifm i^iaimliM. <v « oxMnvM. }y «n* W I«M tiin«»im| 

(e) I r t «»«« i f « / tt«« a j w # * q w n f OA «o<Jl <aav o/ Fh4 a 4 o r itemeatttmit oe 

fkiLUU Ct rout ACxowuoGMfNr :a se JSCTVJP *,/ rxe ISJUINC C 
S A T I S J e C W W MAT O S U I T I H l e j t C n O H C f r o u t C f n t . II. .by w f « a •< *««'• aiw<W>iw* ;>9« aoaira M e.'isnq* an 9<fw ai ta i tvr iwa«mt*4. uxi t 

i ft«i> omottoemmeO. Oftti U i>can«a pr^or ^ ^ « ammmoi^ r̂naet a a ^ 0mm tpmoiAom. 

H* IM#«< «r I * 

TO rM« HOU« AI-̂ D 

13. >CC=UXT»iO ANO A ^ n C M U i U N OAZA ( i f rafturo^) 

TfA xcxx Amas cf«.t TO McancAnc*« c* CHOAca^cisBn 
;a| I t :>•< 0<—ii« Orvw la I'mn^ y v « i i ^ h> _ _ _ _ _ _ _ _ _ _ _ 

(ts) O TS* <mn« niii»iin< »»•—i/«afar ia wiaJIUj t« «aA«d itM 

(c) Q ] Thet 3 i p l i I iia< A y a i . n . H I* M 

V i w J K i « T4«« «b««« mf.. 

• Mwa ^Mraa«Mf 

oa u< »«n<> I* U«c)k I 2. 

• »!•» iJwwî w <Bjdi «» : ta»«i i it< s a r w t aiflea. aumn^iimlmo. oam, rit.\ tot fotrft »i Uoci 12. 

P u b l i c Law 9 5 - 9 1 e t a l . 

!:. -acurrxsN at >MO«A«<T/MConcAncH 

Article II - FINANCIAL SUPPORT OF THE PROJECT, Paragraph C , is revised to increase 
the obligated funds by $4,578.00 to a new total of One Hundred Forty-Three Thousand 
Seven Hundred Sixty-Six Dollars ($143,766.00), 

The total shares, estimated cost, and obligated funds are suTimarized as follows: 

DOE Share 

O r i g i n a l C o n t r a c t 
I n c . p e r Mod. MOOl 
I n c . p e r Mod. A002 
I n c . p e r Mod. .AGO3 

TOTAI-

% S h a r e 

U of ND S h a r e 

$ 9 , 5 4 7 
- 0 -

2 0 , 1 7 1 
- 0 -

£ s t . C o s t 

$ 5 1 , 1 4 4 
- 0 -

DOE Funds 
Obligated 

3 41,597 
-0-

$ 1 4 3 , 7 6 6 

82.37% 

$ 2 9 , 7 1 8 

17 .13% 

1 2 2 , 3 4 0 o ^ q Z p g i y i ^ ^ ^^^^^^-^ 
- 0 - c e c 4 , 5 7 5 ] } =̂:̂  a.^ ' 

$ 1 7 3 , 4 3 4 $ 1 4 3 , 7 6 6 

^ fwnn mmO .laiMiH^Ka a l **̂m jBuiiiaaw i a i a i a iuau ./t s^iaat i . ot ' I ^ i l 

— T:»cTtxerct/<jtttJ^ t̂ i HCT t£cui*a A"; csNTTAcr3«/ciTncx 3 »ect;icp -a .-;CM -HIS icc^itM- AXS WTUJN. .ZZfS TO SJUtNG GffK2 

U s < •• i t j — i 

J. 'HA-i* >M} mu oa uc*** (Tjf t^frmtt 

OiQecTor^ Of l90~nJJ 0 

) « . }A4'< » > i « 3 

J. F. Marmo, Acting Director 
Contracts Manac 
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* . PCOJECT NO. ( I f a p p i i o M t ) 
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U.S. Department of Energy 
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(A.a.i 
7. C O N T R A C T O U 
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COOE FACIUTY CODE 
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Univers i ty of North Dakota 
Univers i ty S ta t ion 
P. 0. Box 8103 
Grand Forks, North Dakota 58202 
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AMENDMENT Ot 
[ _ ] SOUCITATION N O . . 

OAta) . . (Sot black 9 ) 

a «2?SiaT/o«DT« NO. DE>FC07~79ID12030 

3/7/79 DATED . . (S t* block 11) 

9. THIS SIOCX A f f i l e s ON«.r TO AMCNOMCNTS O f SOUOTAnONS 

I i Tha ata«« n w u b m d loUciiariM i t jiiiai>^«d <M.Mf fodti in btock 13. Hw Iwur and da«* tpMif iad for r«wp» af Offwa Q i< ajrtandad. Q ] is na« « X « W K M . 

OAaran mwir acknoaHadga (vcaipf af Htia ani«n«i)ii«nt prior la Hta hour and data ipacifiad in Hw talk i iat ian, ar o i anandad, ^ ona af ttw fallawinq mainadai 

(a|-«y limning and ir i rrTnu i n p i i i a t * • » amandmant; (b) «y adtna.Udging >«cai«t a f M»« amandmant an aach espy af * a aifar lubmi t tad; ar (<) »y laparata laitar ar talaqram 

.^•d< i«Huda« a rafaranei ID >««• ao lk i laMM and amandmant metmbmet. rAILURt O f YOUR A C X N O W U D G C M C N T TO U (ECSVED AT THC ISSUINO O m C Z f<IOR-TO THC HOUR ANO 

OAT€ S fEa f lED MAY RESULT I N REJCOION O f YOUR OfFER. If, b r «»lwa af * • • amandmant yvu daaira (o chanqa an altar alraady submittad, HXh chonga may ba noda by talagram 

ar laitar, pravidad sach talagrom ar laitar molwt rafaranca » tha la l ia lot ion and Ihia amandmant, and i t raca4«ad prior le Itia apaning hoar ond dota tpaci l iad. 

10. ACCOUNTING ANO Af fROfRIADON DATA f i f r t i f u t r t d ) 

1 1 . THIS SU3CX A f f U B ONIY TO MOOmCATIONS O f CONTR*CrS/ORD«S 

(d| j _ J Thit Chonga Ordar it i i amd purtuont lo _ _ . ^ ^ _ _ _ _ ^ _ 

Tho Otongot to l rortli tn biool T 3 v o moda lo ftia obor^ numbafod oomnact/araar. 

(bl I ! Tha abova numbarad controct/ardar i t nodi f lad lo raflact tha adminitHuii»o chongat Isudi at chonga* in paying all ica, apprapriotion doto, ate) i a l fonh in black 1 3. 

(el [ ^ TTiit Suppiamamol Agraamant i t antarad i n n purtuont to authority af P U D l l C L a W 9 5 - 9 1 e t a l . 

H modifiat tha abova imntbotoH cunlten a* lat fanh in block I 3. 

12. OESai fT ION O f AMEN0MENT/A*O0lflCATION 

In accordance with the- P a r t i c i p a n t ' s l e t t e r dated Apr i l 18, 1980: 

1. A r t i c l e I I - DESCRIPTION OF RESPONSIBILITIES, i s rev i sed to add the following 
Task 9: 

"Task 9 

Design and develop a base map-location coordinate system which inco r ­
pora tes the land of f ice gr id system, decimal l a t i t u d e and long i tude , 
and the un ive r sa l t r ansve r se mercator coordinate systems. Use t h i s 
system to develop a North Dakota computer base map which i s accura te 
to a sca le of 1" » 1 mi le . Modify the GEOSTOR computer l i b r a r y 
system to include l a t i t u d e , long i tude , and UTM coordinate v a l u e s . " 

2. The p a r t i e s agree tha t t h i s Modificat ion No. M004 does not increase e i t h e r the 
t o t a l est imated cos t of the p ro jec t of $173,484.00 or the t o t a l cost to DOE of 
$143,766.00. 

icaot a t sravidad harain, all tarmt and eendihont ot tha documam rafarancad m Mack S, at ha<««fBra chongad, mmoin unchongod and in hill forca and atfact. 

S ? O ' ' S ^ ' ^ S ^ ' ' ? S ' E N T ' * ° ^ ' " " " " n CONTRACTOR/OffEROR iS KEQUIRCO TO SIGN THIS DOCUMENT ANO «CTURN. .COftES TO ISSUING OfflCE 

* . NAMf Of CONTRACTOR/OffEROR 

(SlgnoMra o l bottom aut lnntad to «gn | 

17. UNrrS) STATES Of AMERICA 

»Y , 
(Signaiwa af Controcting Olficar| 

5. NAMC ANO TITIC Of SIGNCR (Typ* or p r m t ) 16. DATE SIGNED 18. NAMC Of CONTRACTING OfflCER (Typ* or p rmt ) 

Nell W. Frase r , Acting Chief 
R&D Contracts Branch 

19. DATE SIGNED 
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University of Horth Dakota 
University Station 
P. 0. Sox SI03 
Grand Forks» North OakoU 53202 

ATTErlTIC .̂- Kenneth L, Harris 

SUBJECT: ^©OIFICATION f̂ . H005 TO COO?B>ATIVE AG-RfEHEhT 
m . D£-FC0?-79im2D3O 

GentTes?en: 

The subject jaodlfication Is enclosed whldi extends the Acrecsent tern 

to May 1, 1931. DOE understands that budget adjustments will ba r;.£dc- ^s 

nacsssary; hcwsver* r.o Increase iE5 furjding Is suttKJrizad. 

Very troly yours, 

Hi 11Ian C. Draks 
Contract!nn Officer 
Chief, RSD Cr-ntracts Branch 
Contracts Manag^ent Dlvlslc?^ 

Enclosura 

bcc: E. G. Jones, v t /enc , 
R. L. Conbs, w/enc. 
fl. A. Widmayer, v / e n c t 

RECORD K'OTE: EST concun^ed p e r the PR Budget cor.currencs Is not required 
as no new FY v/ill be impacted. 

RSDCB RM)CB 
EMHyster: gn HCOrake 
3-9-81 
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f TiQCifi«« fSa ^bovo nu-nt>er«ti contract Q» i«t rorth in biocK 12. 

nCN Of AMSNCv^ENV/MOOiFIOnCN 
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c ta l estimated cost of 
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iSigtxrtuf* of p*f^ort a»;ff>Of'i*c ro w<;n) 

V.'A4 A N O TITU OF SICM£S ( T y p t or p r m i ) 14. DATE SIGNED 

\7 . UNlTEO STATES CF AMERICA 
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I \ \ • ; • 

gy ..V^-"-^- •-^'....^-S. y - ^ 

/ ' ^ , 

fSi^ocfvr. of Contrnct..-;.^ Ortic*'! 

18. NAME OF CONTRACTING OFFICES ( T i p t t r ; > r t „ l j 

Wil l iam C. Drake 

'•? DAft SIGNED 
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I I T>i« obovo numbo fw i l o l l c i t a f i an i i omondod o i lo t fo i th i n block 1 2 . Tho hour o n d d o t * ipoc i f iod for rocoipt of O f f o r i | J i i ox tondod , [ _ J i t not ox tonded . 

Of fo rors muf t o e k n o w l o d g o rocoipt of this amondmon t pr io r to tho hour a n d do to tpoc i f iod in tho sol ic i t t i t ion, or OS o m o n d o d , by ono o f tho fo l l ow ing mothods: 

(a ) -8y s ign ing a n d roh j rn ina copios o t Ihis omondmont ; | b | 8y o c k n o w l w i g i n g rocoipt o l Ih is o m o n d m o n l on . o c h copy o l I h * o f l . r l u b m i t t o d ; or (c | By l a p o r o l * l * l t * r or l o l o g r o m 

w h i c h inc ludos o ro fo ronco lo tho so l i c i ta t ion o n d a m o n d m o n t numbors . FAILURE OF YOUR A C K N O W L E D G E M E N T TO 8E RECEIVED AT THE I S S U I N G OFFICE PRIOR TO THE HOUR A N O 

DATE SPECIFIED M A Y RESULT I N REJECTION O f YOUR OFFER. I I , by v i r too o f this o m o n d m o n l you dos i r * l o c h o n g * on o f f * r o l r . o d y sobmiHod, such c h o n g * moy b * m a d * by t « l * g r a m 

or l« t t * r . p r o v i d o d such l a l o g r o m or l*H»r mokos f o fo r *nco to t h * so l ic i to t ion a n d this o m o n d m o n l , a n d is r o c * i v * d pr io r to I h * o p . n i n g hour a n d d o l * >p *c i f i * d . 

10 . A C C O U N T I N G A N D APPROPRIATION DATA ( I f r e q u i r e d ) 

Appropr iat ion 89x0224.91 
Al lotment ID-14-91 

Object Class 250 
B&R No. flM15100000 $144,500.00 

THIS 8LOCIC APPtlES ONLY TO M O O I f l C A T l O N S O f CONTRACTS/ORDERS 

(o) This C h o n g * O rdo r is issuod pursuant to _ _ _ _ _ _ ^ ^ _ — _ _ _ _ _ _ _ _ _ _ „ 

Tho Chongo i sot forth in block 1 2 oro nKido l o Iho o b o v * numborod con l rac t /o rdo r . 

(b} j I Tho obovo numborod con t roc t / o rdo r is mod i f i od to r * f l *c t Iho admin i s l r o t i v * chang*s (such as chongos in p a y i n g o f f i c , o p p r o p n o h o n d o t o , * l c . ) i * t for th in block I 2. 

(c | \ _ ^ This S u p p l a m * n l o l A g r * . m . n t is . n t * r * d into pursuant h j ou thor i t y o f r L I D I 1 C L f l W D Q — J L e T , . 3 1 . 

It mod i f ies tho o b o v * n u m b * r * d contract os s*t fo r th in b lock 1 2 . 

1 2 . DESCRIPTION OF A M E N O M E N T / M O D I F I C A T I O N 

1. A r t i c l e I I - DESCRIPTION OF RESPONSIBILITIES is revised to add the fo l lowing tasks; 

Task 10 
A l l avai lable wel ls in areas not previously studied w i l l be logged for geothennal 
gradient in format ion. The Par t i c ipant w i l l case and cement any avai lable "holes-
o f -oppor tun i ty " to obtain r e l i a b l e heat f low determinations. Such wells w i l l be 
completed in areas requ i r ing addi t ional informat ion as determined by the ex is t ing 
data base. About four "ho les-o f -oppor tun i ty" w i l l be completed by the Par t i c ipant . 

Task 11 
The Par t ic ipant w i l l develop s t ructure and isopach maps (scale 1:500,000) for the 
Cretaceous Fox H i l l s and Hell Creek Formations in western North Dakota. The 
Par t ic ipant w i l l also character ize Pleistocene aquifers in eastern and northern 
North Dakota f o r loca t ion and depth to aquifers in order to augment ex is t ing hydro-
thermal aquifer informat ion in t h i s program. 

Task 12 
The Par t ic ipant w i l l summarize avai lable water qua l i t y data for the Inyan Kara 

Excopt OS p r o v i d o d h * r * t n , al l lorms ond cond i t ions o f t h * documon t ro foroncod in block 8 , OS horo to for * c K a n g * d . r *maio unchai>g«d ood in ful l fore* a n d efloct. 

1 3 . 

•
CONTRACTOR/OFFEROR IS NOT REQUIRED i — | 
TO S IGN THIS DOCUMENT L ^ CONTRACTOR/OFFEROR IS REQUIRED TO S I G N THIS DOCUMENT A N D RETURN. -COPIES TO ISSUING OFFICE 

M . N A M f 

AJLL^A 
•a a l p o n o n ou thor ixod to sign) 

17 . UNITED STATES OF AMERICA r \ p 

BY 
'XN-XJ^-^^^-^MJ^TA C 

(Sigrtatur* o l Controct ing Of ' l ic* f | 

1 3 . N A A « A N D TITU O f SIGNER ( T y p t o r p r i n t ) 

Bifiî  T- FREii£ 
DitiecToH- oRPb 

1 6 . DATE SIGNED 

s'-:ie-ei 
1 8 . NAME O f CONTRACTING OFFICER ( T y p e o r p n n l ) 

Wil l iam C. Drake 

19 . DATE SIGNED 
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Formation and other select aquifers. This includes performing incjpendent water 
analyses (about 30 samples) for select wells to verify the data base. 

Task 13 
The Participant will assemble a summary of the depth, thickness, expected water 
temperature, and water quality using available data. This summary will include 
data collected during this program and a detailed users guide for the design, 
implementation, and use of the computer library system used. Findings will be 
submitted by the Participant to a nationally recognized scientific journal 
for publication , after submission to DOE for approval. 

Task 14 
The Participant will coordinate activities and make data summaries available to the 
North Dakota geothermal commercialization team. The Participant will also respond 
to user assistance requests for data and for additional field studies where these 
requests are financially and practically possible. A file of all user assistance 
requests will be established and maintained by the Participant. A report of user 
assistance activities will accompany each monthly report submitted to DOE. 

Monthly and annual reports will be submitted in accordance with Article VII -
PROJECT INFORMATION. 

2. Article III - FINANCIAL SUPPORT OF THE PROJECT is revised to read as follows: 

A. The total estimated cost of performing the work under this Agreement is Three 
Hundred Forty-Seven Thousand Two Hundred Sixty-Five Dollars ($347,265.00). For 
performance of the work under this Agreement, the agreed share ratio is 83% 
DOE, 17% Participant of total allowable costs. The Participant shall be re­
imbursed by DOE for not more than 83% of the costs of the project determined 
to be allowable in accordance with Article A-I of the General Provisions 
entitled "Allowable Costs." The remaining 17% or more of the costs of the 
project so determined shall constitute the Participant's share for which it 
will not be reimbused by DOE. The total cost to DOE is hereby established as 
Two Hundred Eighty-Eight Thousand Two Hundred Sixty-Six Dollars ($288,266.00) 
and this amount is also the maximum amount of the project which is subject 
to reimbursement by DOE unless such maximum cost is changed in writing by 
the Contracting Officer. 

B. With regard to any increase or decrease in the total estimated cost of this 
Agreement as a result of any change in the original Statement of Work as may 
be agreed upon by the parties during the term of this Agreement, the appropriate 
sharing of the funding, if any, of such increase or decrease shall be shared 
at the ratio of 83% DOE, 17% Participant, as agreed upon above. 

C. The total amount of funds obligated under this Agreement by DOE is Two Hundred 
Eighty-Eight Thousand Two Hundred Sixty-Six Dollars ($288,266.00). 

The total shares, estimated cost, and obligated funds are summarized as follows: 



DOE Share 

$41,597 
-0-

102,169 
-0-
-0-
-0-

144,500 

$288,266 

• ! f 

1 ' 

UND Share 

$9,547 
-0-

• 20,171 
-0-
-0-
-0-

29,281 

$58,999 

Est. Cost 

$51,144 
-0-

122,340 
-0-
-0-
-0-

173,781 

$347,255 
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Obligated 

$41,597 
-0-

97,591 
4,578 
-0-
-0-

144,500 

$288,266 

Basic Agreement 
Inc. per Mod MOOl 
Inc. per Mod A002 
Inc. per Mod A003 
Inc. per Mod M004 
Inc. per Mod M005 
Inc. per Mod A006 

Total 

% Share 83% 17% 

3. Article IV - TERM OF AGREEMENT is revised to extend the term of the Agreement 
from May 1, 1981 to May 1, 1982. 

4. Article VII - PROJECT INFORMATION, paragraph A. is revised to refer to the DOE 
Form CR-537 attached to this Modification No. A006. 

5. Article IX - TERMINATION, paragraph D. is changed to incorporate the Government's 
revised percentage share of 83%. 

6. Article XIII - GOVERNMENT PROPERTY is revised to read as follows: 

"The following items of property procured or fabricated 
by the Participant are hereby listed as "Government property": 

NONE" 
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University of North Dakota 
2. OBLIGATION INSTRUMENT: 

DE-FC07-79ID12030 

3. REPORTING REQUIREMENTS 

A. PROJECT MANAGEMENT 

1. D Management Plan 

2. a Milestone Schedule & Status Report 

3. D Cost Plan 

4. D Manpower Plan 

5. 0 Contract Management Summary Report 

6. 0 Project Status Report 

7. iO Cost Management Report 

8. D Manpower Management Report 

9. D Conference Record 

10. D Hot Line Report 

Frequency 

1 
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M 
M 

B. TECHNICAL INFORMATION REPORTING 

1. n Notice of Energy RD&D Project (SSIE) 

2. H Technical Progress Report 

3. H Topical Report 

4. Kl Final Technical Report 

C. PMS/MINI-PMS 

1. Cost Performance Report 

a Format 1 WBS 

D Format 2 Functional 

D Formal 3 Baseline 

D Format 5 Problem Analysis 

2. D Cost/Schedule Status Report 

3. n Management Control System 

Description 

4. • Summary System Description 

5. D WBS Dictionary 

Frequency 

M 
Y 
Y 

FREQUENCY CODES: A - As Required Q - Quarterly 

C - Contract Change S - Semi-Annually 

F — Final (End of Contract) X — Mandatory for Delivery with Proposals/Bid 

M - Monthly Y - Yearly or Upon Contract Renewal 
0 — One Time (Soon After Contract Award) 

4. SPECIAL INSTRUCTIONS 

A.5 . , A .6 . , and A.7. - Copies are due wi th in f i f t een days af ter end of the calendar 
month. 

B.2. - Copies are due wi th in f i f t een days a f te r end of the calendar month. 

8.3. - Submit 2 copies in dra f t f o r t y - f i ve days pr ior to completion o f ' the yearly 
term. After DOE approval is received, submit copies as required on attached 
"Report D is t r ibu t ion L i s t . " 

B.4. - Submit 2 copies in draf t f o r t y - f i v e days pr ior to completion date of contract 
term. Af ter DOE approval is received, submit eleven copies including one 
camera-ready copy. y 

5. ATTACHED HEREWITH: 

(3 Report Distribution List D 

D WBS/Reporting Category D 

6. PREPARED BY (Signature andjcf^t«k-y—.,,,^ 

e^o^M^^ ny^^^^^ 
7. REVIEWED BY (Signature and date): 
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ID F.I29 (Rev. 08-79) 
Rel. DOE 13302 
(use wilh DOE CR-537) 

U.S. DEPARTMENT OF ENERGY 
IDAHO OPERATIONS OFFICE 

REPORT DISTRIBUTION LIST 

Addressees Number of Report Copies 

M. A. Widmayer, Program Manager 
Resource Definition Branch 
U.S.D.O.E. 
Idaho Operations Office 
550 Second Street 
Idaho Falls, ID 83401 

Bob Gray 
U.S.D.O.E. 
Division of Geothermal 

Energy MS 3344 
Federal Building 
12th and Penn., N.W. 
Washington, D.C. 20461 

Duncan Foley 
UURI 
420 Chipeta Way 
Suite 120 
Salt Lake City, UT 84108 

Contracts Management Division 
U.S. DOE 
Idaho Operations Office 
550 Second Street 
Idaho Falls, ID 83401 
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THi 
UNIVERSITY 
OF 
NORTH 
DAKOTA 

ENGINEERING EXPERIMENT STATION 
Box 8103, University Station 

Grand Forks, North Dakota 58202 
(701)777-3132 

F e b r u a r y 1 , 19l-:! 

M.S. E l i z a b e t h l iy.sLor 
DOE/ID 
550 2nd Street 
Idaho Falls, ID 83401 

Dear Ms. Hyster: 

We a r e h e r e - w i t h r e q u e s t i n g a t h r e o - m o n f n , n o - c o s t e . x t e n s i o n t o o u r 
c o o p e r a t i v e a c j r e e m e n t DOE-FC07-791 20 ^.0. T h i : ; w i ' uM i^xteihl o u r c c m t r a c ' t 
p e r i o d f rom 1 May, 1982 t o 1 A u q u s t , 1 9 8 2 . Tin- j u.'-;t i F l e a t . ion f o r thi ;- , 
rc.Hjuest f()] 1 (jws . 

An a b s t r a c t , we s u b m i t t e d t o t h e AAPCi na t i • .n. i i-~ i n t e ; i i . i t i o n a l c c j n f e r -
enc-e i n C a l c . i r y , / A l b e r t a ; Canc ida , h a s bec:n tUX'cp lcd f o r o i ' a l p r e s e n t a t . i i ; i ; 
h c o p y o f t t i e a b s t r a c t , " G e o t h e r m a l R o s o u n . e s <>{ r-]:Ttli D a k o t a " i s a t t a c h e 
We a r e r c q u e s t i i u j t h o n o - c o s t t i m e oxtLMis ion :;<) ili.ii Liie p r e s e n t a t i o n <,>1" 
t i l l s p a p e r (29 J u n e , 1 9 8 2 ) , a n d a s s o c i a t e d t r aVvd ! j IIR.', I ' a l l s w i t h i n <iui 
f u n d e d c o n t r a c t p e r i o d . T h a n k you l o r y o u r c t j o p e i ' t d i i o n . 

KLll/amf 

A t t a c h m e n t 

R e s p e c t f u l I v , 

/ 

l,<t/a>iA^ 
K.I , . I l a r r i : ; 
C 'c-Pr i IK; i | M 1 I n v e s t i c ; a t o r 

-IL. 
V . L. llr.>wc 1 I 
C o - P r i n c i i . M 1 1 n v e s t . K i a t o r 

ng 



THE 
UNIVEI^ 
OF 
NORTH 
DAKOTA ^°"^"^^"' ' ' ' ' ' ' 

ENGINEERING EXPERIMENT STATION 
Box 8103, University Station 

Grand Forks, North Dakota 58202 
(701)777-3132 

Mr. Duncan Foley 
UURI 
Earth Science Laboratory 
420 Chepeta Way, Suite 120 
Salt Lake City, Utah 84108 

Dear Mr. Foley: 

Enclosed find our Phase III Final Technical Report. This completes 
our current contractual requirements under State Coupled Cooperative 
Agreement, Contract No. DE-FC07-79ID12030. 

Dr. Will Gosnold is currently preparing a proposal for a no-cost 
extension to add additional heat flow and deep-well temperature gradient 
data to our study. His proposal should be mailed within a week. 

Thank you for your assistance and support during the course of 
our study. We have learned a great deal during the study and have enjoyed 
working with you. 

Respectfully, 

Kenneth L. Harris 
Co-Principal Investigator 

Francis L. Howell 
Co-Principal Investigator 

KLH/lcc 

Enclosure 
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IF C O D E T , 

A T T A C H D E T A I L S . 2 2 . T Y P E O F A W A R D : * _ 

24 . T Y P E S O L I C I T A T I O N I N S T R U M E N T : • 
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3 3 . T O T A L 
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THE ENGINEERING^EXPERIMENT STATION 
Box 8103, University Station 

( IK n \ / r" r i f ^ l T X / Grand Forks, North Dakota 58202 

UNIVLi<bt i 1 (701) 777-3132 

OF 
NORTH 
L / / A l N x ^ i / \ November 23, 1982 

Ms. Susan Prestwich 

DOE/ID 

550 Second Street 

Idaho Falls, ID 83401 

Dear Ms. Prestwich: 

We are requesting a no-cost time extension for the North Dakota 

Geothermal Resource Assessment Program to add new heat flow and deep-well 

temperature gradient data to the project. These additional data will allow 

us to make analyses of subsurface temperatures that may greatly enhance the 

final assessment of the geothermal resource potential of North Dakota. 

The specific tasks to be completed during the no-cost time extension are 

as follows: 

(1) Collect equilibrium temperature gradients in shut-in or abandoned 

oil and gas wells, or deep water wells, that penetrate potential 

geothermal aquifers. These data will be used with stratigraphic 

and thermal conductivity data to estimate temperatures in two po­

tential geothermal aquifers, the Inyan Kara (Cretaceous) and the 

Madison (Mississipian). The method of analysis will be that used 

in the Nebraska Geothermal Resources Assessment where these types 

of data were used successfully to determine the geothermal resource 

potential of the state. A description of the Nebraska analysis is 

included in the enclosed paper by Gosnold and Eversoll. 

(2) Install several new heat flow holes along a profile across the 

eastern margin of the Williston Basin to determine if updip water 

flow is enhancing the geothermal potential along the margins of the 

basin. Regional ground water flow enhances the geothermal resource 

potential of western Nebraska where water flows out of the Denver-

Julesburg Basin and it is known to cause geothermal deposits at 

constrictions in the Rio Grande valley (Chan Swanberg, personal 

communication). A visual inspection of the North Dakota Geothermal 

Resource Map, which was produced from bottom-hole-temperature data, 

indicates that updip flow may be occurring on the margins of the 

williston Basin; however, the present data are insufficient to 

document the flow. Heat flow data are esjfecially sensitive to 

water flow and would allow calculation of the order of magnitude of 

water flow. These new data would be used to delineate 

flow-enhanced geothermal areas that are undetectable with the 

present data. See enclosed manuscript on heat flow and ground 

water movement by Will Gosnold. 

U N D i=t an Mqu.Tl c , ;p : j r i liMj-iy i i i ' . I ] tu t ia 



Ms. Susan Prestwich -2- November 23, 1982 

(3) Utilize the data in the first two tasks to assess the accuracy of 
the present geothermal data of North Dakota that are based on 
bottom-hole temperatures only. The possible misleading nature of 
the BHT data is discussed in the enclosed paper on Geothermal 
Resource Maps and Bottom Hole Temperature Surveys by Will Gosnold. 
The essence of that report is that if bottom-hole temperatures were 
the only data used in the Nebraska study, the geothermal resource 
potential would have been underestimated by 80 percent. 

Completion of these tasks will be accomplished by August 31, 1983 and 
the final report will be completed by September 30, 1983. The funds 
necessary to complete the proposed no-cost time extension remain as 
unexpended funds in the present contract. These funds were originally 
budgeted for heat flow and temperature gradient logging, thus they will be 
expended as originally intended. The North Dakota Geological Survey will 
provide personnel and field vehicles; the University of Nbrth Dakota Geology 
Department and the North Dakota Geological Survey will provide the equipment 
computer time necessary to conduct the work. William Gosnold who is employed 
by both the University of North Dakota and the North Dakota Geological Survey 
will be the principal investigator for the work to be done in the time 
extension. 

Sincerely, 

William Gosnold 
Principal Investigator 

Alex Kotch, Director 
Office of Research and 

Program Development 

WDG/amf 

Enclosures 
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PROPOSAL BUDGET 

August 1, 1982 - September 30, 1983 

Salaries and Benefits 

Clerical 
.5 months t? $1209/month $605 

Drafting 

.2 months @ $1055/month 211 

Benefits § 20% of Salaries 163 

Total Salaries and Benefits $ 979 

Travel 

Field Expenses (Vehicle miles to be con­

tributed by NDGS approx. 7000 miles) 

Per Diem 15 days @ 42/days in state $ 630 

Travel to 1 meeting (transportation, 

per diem, and registration) 1,000 

Total Travel ' "" 1,630 

Drilling 

3100 feet @ $4.80/foot 14,880 

Supplies 

3500 ft. of pipe @ $1.10/ft. 

(plus shipping) $ 3,900 

Field supplies 250 

Phone 150 

Publication, Duplicating, Office, etc. 250 

Total Supplies 

Computer 

Total Direct Costs 

Indirect 

(2) Total Project 

(1) Indirect Costs: 
On Campus (3 35.5% 

Salaries and Benefits 
Publication, duplicating, office 

Off Campus @ 25% 

Travel 

Drilling 

Supplies 

Computer 

$21,810 @ 25% 5,453 
Total Indirect Cost $5,889 
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(2) The total amount represents rebudgeting of estimated funds remaining 
on the current project. The total dollar amount obligated of $288,266 
remains unchanged. 


