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10 FORM-182 
IRlv 10·17) U. S. OEPARTMENT OF ENERGY 

COOPERATIVE AGREEMENT 

PURSUANT TO AUTHORtTY OF PL 93-410. PL 93-438. 
PL 93·473. PL 93-577. and PL 9!>-91 

3. PartiCipant Name and Address 

5. Prolect Title 

University of North Dakota 
University Station 
Grand Forks, NO 58202 

Hydrothermal Resources of I North Dakota 

I 
t 8. Principal Invest!~ator(s) or Program Oirector(s) t{ame and Address 

Kenneth L. HarrlS 
North Dakota Geological Survey 
University of North Dakota 
University Station 
('~.,..,,-j 1:' .... "'[,<" ~In ~~?n? 

10 A(:counting and Appropflalion Oala 

~'-----------------------------------------1 12 Submit Vouchers. It any 10 Agreer~nls Officer Unles~ C t t 

I 
Otherwise Specified In thiS Block Ul rector, on rac s 
Management Division, 550 Second Street 

b---};d.a.hcL..E.aJJ..s..J D 83401 
113. F~ndlng Sources 

I -~- Amount 

! ODE 
I 

I , 51,144.00 
l ___ ~TO~la~IF~u~nd~ln~g~ _____ ~s~================-~ ______ ~ 
, ':, A.mount Obllgatea By ThiS ACilon S 

~_ 41,597.00 
i:6 DOE ISSUing Olflce tName and Address) 
I Idaho Operations Office 
I 550 Second Street 
I Idaho Falls. Idaho 83401 
I 

s _~41,-",-",,5-=-9;....:7 .:....=0,-=.0 __ ._ 

Participant: 9,547.00 $ _________________ _ 

--

.... L".L. \ \I f: f) 
1.a. Agreement No. ~b.01o~atton No. 

DE-FC07-79ID12030 u~R ~ '). '979 
2. Agreement Period 

;n\£RMAL &~ERG'f 
From: Jan. 15. 1979 T~n .B\lR+~~1g80 

4. Participant Type 
)B( Educational ii Nonprofit 
o State or Locat Govornment o Profit 

6. Project Will 8e Conducted Per 

I See Article _______ _ 

7. Technical Reporls Are ReqUIred 
v See Article _________ _ 

9. DOE Program Officer (Name and Address) 
·Leland L. Mink, E&T Division 
Iaaho Operations Office. DOE 
550 Second Street. Idaho Falls. 
Telephone No. (208)526-0638 

11 Melhod of Paymenl 

1D 8340h 

o % AI Award. % When Requested. 5% Upon Receipt of Final Report 
o Leifer of Credil 0 Reimbursement 

XIX Other (specify) See Article -ll-L--------
14. Remarks' 

L------------------------.--.-----------~----------------------------------~~ !J 7 DOE Cooper alive Agreements Officer 18. Participant Acceptance 

I 
I 

(Oate) 

Name {typed) 
(Signature) 

R. E. Simonds 
~-------------------

By 
Signature of Authome:1 Official 

Director, Contracts ~1gmt. Division Name (lyped) ---------.------- I 
___ r_.,_~D_hO~No.~~(2~0~8=)~5=2=6~-=1=3=4=7==============~_1 __ ~Ti~lIe~============================~ 

~~ .. 
i 



Cooperat ive A15reement No. DE-FC07-79ID12030 

COOPERATIVE AGREEMENT 

THIS AGREEMENT, entered into the 7th day of March 
--~~~------~----1979 (effective as of the 15th day of January 1979), by and between the 

UNITED STATES OF AMERICA (here inafter called the "Government"), act ing 
through the DEPARTMENT OF ENERGY (here inafter called "'OOE") with its 
Idaho Operations Office located at 550 Second Street in Idaho Falls, Idaho 
83401, and the UNIVERSITY OF NORTH DAKOTA (hereinafter called the 
"Part icipant") located at Grand Forks, North Dakota; 

t.JITNESSETH THAT: 

WHEREAS, the Government 1S interested in the evaluation and development 
of hydrothermal resources in North Dakota; and 

WHEREAS, the Participant has proposed to undertake such a program 
and DOE desires to provide certain financial assistance for the 
accomplishment of such a program; and 

tVREREAS, th is Agreement is authorized by the Department of Energy 
Organization Act (Public Law 95-91), Sect ions 7(a)(Z) and 8 of Public Law 
93-577, and Sections 103(5) and l07(a) of Public Law 93-438; 

NOW, THEREFORE, DOE and the Participant agree as follows: 
.:C-

. ARTICLE I - STATEMENT OF JOINT OBJECTIVE 

The direct appl.ication of hydrothermal energy at various sites located 
,..,ithin North Dakota can be a siQ;nificant factor in the Government's efforts 
to ach ieve energy independence. The research provided for in this Agreement 
is important co both the Government and the Participant for estimating the 
potential of hydrothermal energy utilization and for fostering its use in 
North Dakota. 

ARTICLE II - DESCRIPTION OF RESPONSIBILITIES 

The Participant is responsible to assure that the research is accom­
plished in a manner consistent with the provisions of this Agreement. The 
Participant's proposal identified as an evaluation of hydrothe~mal resources 
of North Dakota, as it may have been amended, is made part of this Agreement 
by this reference; however, if there is any conflict betT..Jeen the content of 
the proposal and the content of this Agreement, the content of this A~reement 
governs. The tasks provided for in the proposal are to be accomol ished, 
and a.re to result in, a final report which will include, as a :ninimum, the 
Eo llowing informat ion: 

01.1279 
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Cooperative Agreement No. DE-FC07-79ID12030 

ARTICLE II - DESCRIPTION OF RESPONSIBILITIES (Cont'd) 

Task 1 

Summarize existing bottom hole data from approximately 6,500 oil and 
gas well logs on file with the North Dakota Geological Survey (NDGS) 
to evaluate the geothermal potential in North Dakota. 

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 Participant is also responsible for cost-sharing to the extent 
provided for in Article III, "Financial Support of the Project." 

ARTICLE III - FINANCIAL SUPPORT OF THE PROJECT 

A. The total est imated cos t of performing the \vork under th is Agree­
ment is Fifty-One Thousand One Hundred Forty-Four Dollars ($51,144.00). 
For performance of work under this Agreement, the agreed share ratio is 
81.33% DOE, 18.67% Participant of total allowable costs. The Participant 
shall be reimbursed by DOE for not more than 81.33% of the costs of the 
project determined to be allOlvable in accordance with Art ic Ie A-I of the 
General Provisions entitled "Allowable Costs." The remaining 18.67% or 
more of the costs of the project so determined shall constitute the 
Participant's share for which it will not be reimbursed by DOE. The total 
cost to DOE is hereby established as Forty-One Thousand Five Hundred 
Ninety-Seven Dollars ($41,597.00), and this amount is also the maXImum 
amount of the project wh ich is sub;ect to re imbursement by DOF. unless such 
maXImum cost is changed in writing by the Contracting Officer. 

B. As regard to any increase or decrease in the total estL~ated 
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 81.33% DOE, 18.67% Participant, 
as agreed upon above. 

011179 --2-
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. "'(~M $E,vIC!! .. (lMINISIlAIIO~l I AMENDMEKir 
.,p 'YO(. RW 14' (>RI 1-10.101 

"'j~~,,rOM.if'<' ; ... \.I....QlflC" flOM NO. 

SOLICIT A ;"ONI MODIFICATIO~~:bF I 
PAG! I or 

OF CONTRACT 1 3 
l. lfOUI3ITiQN/PUROlASf llOUUl NO. 

I-
12. l"fCTM oATe /4. ,-oiECT NO. (If dPpli(~bI') 

AOO2 3/9/80 
.. _------

CODE! I I')JU£D ~y 6 • ...oMINI$ TtlttO IY (If ou"r lb... h""" ~) CODE 

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

L - j (ON] <.ACTOR CO Of: FACJUTY CODE L 8. 
NAME -.NO AODRESS AMENDMENT or 

[- I 
o $OUCITAIIOH NO. 

University of North Dakota 
University Station DArro (S" bl«Ic 9) 

( ~~/Ht(. city, 
.')U,,{y. s/~/', P. O. Box 8103 G9 ~~~;~~~;lD~~ NO. DE-FeO 7-79ID12030 .Jf'tJ lIP 
c •• h) Grand Forks, North Dakota 58202 

L Attn: Kenneth L. Harris ~ DAnD 
3/7/79 

(Sit bl«" II) 

-
; I"IS ~IOC~ AP'1IES ONI Y TO AMENDMENTS Of ~OLlCIl"ttONS 

[~ In. abo .... f'I,,,,,,",Wr..d .o1i(ita'iOrt it Otn~.J o. wt lorth in blade 12. n,. hou' and doPe IpKitl.d for receipt 01 Off.,. 0 it tdendod f 0 II n.ot txtend.d. 

0fl-.,on mu" ocLl.I,\owl.dO' toUipJ of this omenam.". p,ior 10 Ih. hour and dol •• ~ci"..d In ...... 1cOIicifotiof1. or 01 o",.ndoed, by on. ollh. followino method •• 

(._,. dy ,,~nl"'Q and rttVfn"'\1_-cop •• , of mi. amendment, (bl &1 Q,kno ..... l.dgin9 ,t<tip' 01 ,hi, orntndment on toch copy of the on., .vbmitttd, 0' fe) 3y '.poro'. I.H., 0' t.log,om 

.... t-.,<h ,,..dud •• 0 r.t.,e.,ce to 'he ,011l:.lotion ond omendntenf numb., •. /AI~URE 0/ YOUR ACKOWlEOGM!NT TO 8e RECEIVED AT THE ISSuiNG Of/ICE PRIOR TO THe HOUR -*,0 

J' r( ~PECI"fO "'. Y ResUlT IN R!JECTION 01 YOU_ OHH. U, by \'irtu. cl 'hi' am.ndm.l'lt YOV d.,ir. to (honQ. an olftr already tubmi"_d, luch chonQ. moy b. mud. by ,.100'0"' 

0' :.ti~f. Pfo •• d.J ,vett 1('I'.~rom or 1.l1el rno .... re'.(,I\<. fo th •• oliCj'gfiQn ond 'hit omtndm..,,', and it ,tcoiud prior Po tho o,aning hour Qnd dol. Jp.ciR.d. 

'.' -;":CO~CA~OfaIAliON DATA (If rtqll,"d) 

;>,15 kOC~ "'1'1.1(5 ONlY TO ",ODIIKATlONS O! CONnACTS/~flS 

1°) C Tho. Chon .. _ Ord., il iuued punuont 10 

Th. o.u" ..... wI 10"", in blodi. 1 J or. mod. to th. ahov. ftvmb.,....J COl'Ih"oct/o,.o.r. 

b' 0 n ... oh.o"V"I! nv""Mr.d conlrod/old., i, tnodd;'d to r.O.ct ,h. odminittTotiv. chon",", (Iudl 01 ~honQt. in poyin~ offie., opptoprioliol'l dofo • • t~.) Ht forth in block 12. 

I" [XJ Thi. S"ppl .... n'ol "9, .. ""nl I. on,",.d ;nlo ".muonl to oulhodty 0/ Pub 1 i cLaw 95 - 91 eta 1 . 
It Modi"., Ih. obC' ... nvmb.,.d ,on"od OJ ... , IOr1ho in blod: 12. ---------------------

,)fS<.R;PTlON Of AMlNClMENT/MODlflCAllON 

l. Art ic1 e I r - DESCRIPTION OF RESPONSIBILITIES ; s revised to incorporate the 
Participantls proposa 1 entitled "An Evaluation of Hydrothermal Resources of 
North Dakota - Phase I I " dated January 21 , 1980 and to add the f 011 o\'/i n9 
tasks: 

"Task 5 

Therma 1 gradients wi 11 be obtained from holes of opportun ity to verify 
validity of previously acquired data. In add it ion, heat flow calculations 
\'/i 11 be determined on holes of opportunity v/here cor'e samples a:e available. 
A state-wide thermal gradient map wi 11 be prepared based on these and 
prior investigations. 

Cont i nued •.. 

. 
.• p-o ~j rv-o",d"d l'-4'le1n, all !um, ond condjllOM of Ih. doevm.nt ,.icr.nc;;od In b'rxk 8, Q, ~01".tofor. (~(,!lJ.d. rel'TKJin ufK~9..d ar..d;n full fo.rC8 ond .".ct. 
- ---,-~-.-- ---------

.--: COt"1RAC10VO"f'IO~ IS NOT lfQUI~fO [Xl CONTV.CTOA/CR'FfROR 15 
,-_., TQ ~:CN r,'15 OQ<:uM~NT 

~~~-f-1t:;;~lt"'Of~f1~~~ 
.---.-. ~ is"/~,,,,,. 01 P<'''- ovri~"zod h' "gnl 

--;:-';::;-;[--AN"ornli Of ~IGNe'. (T , or ' .• 1) If' P<'" 
Lll"l J. l'rL'isl', Director 

1 ~. DAlf SIGNED 

----~-~--

RfOUII<J'D TO SIGN THIS DOCUMENT ANO R(TU~~COPI[S 

I ~Nmo '; AI~f.._ Of ~WCA _ 'J / 

j../. / '-'d" -"' ~ / 8'( ,,' (/. < £....-::::.'/ iL:::::~ 
J'/ /;.. ~ ('s0v-"';(J'tJiii of G-;t.-od!ll~ 6rl"1('iHl 

18.'I-<AME 01 CONTRACTING Offl([I (7"Jp< 0' p,i.,) 

J. P. Anderson, Chief 

TO 1$5UING OlflCE 

~OATt~ 

Office of Rcsl'arch & Prog. Dev. 3'-21~~O Contract Administration Branch 
JO 10!-Oj 
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Task 6 --

j~odification No. A002 (Cont'd) 
Contract No. DE-FC07-7(~l2030 

-FPage 2 
TO 

Detailed geologic maps of potential hydrothermal aquifers will be con­
structed for areas defined in the referenced proposal. The maps \."i11 
contain detailed structural information, sand-shale ratios, expected 
ternperatures of permeable sands, probab i 1 it; es of encounter; ng product i ve 
sands, and the proximity of population centers. 

Task 7 

I'later 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 fan-larded to the USGS for incorporation in the GEOTHERt1 
fi 1 e. " 

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

"A. The total estimated cost of performing the \'lork under this 
Agreement is One Hundred Seventy-Three Thousand Four Hundred 
r. i ghty-Four 0011 ars ($173,484.00). For performance of \'lork 
under this Agreement, the agreed share ratio is 82.87% DOE. 
17.13% Participant of total allo\,/able costs. The Participant 
shall be reir.1bursed by DOE for not more than 82.37~ of the 
costs of the project deterr.1ined 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 deterrilined shall constitute the Participant's 
sha re for \'Jhi ch it wi 11 not re i rnbursed by DOE. The tota 1 
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 DOE unless such maximum cost 
is changed in writing by the Contracting Officer. 

B. ';lith 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 vJork 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 )'atio 
of 82.87% DOE, 17.13% Participant, as agreed upon above. 



e 
(·lad i fi cat i on 
Contract No. 

No. A002 ~~nt'd) 
DE-FC07-7~j)12030 

I Page 3 
:CD 

C. The amount of funds obligated under this Agreement by DOE is 
One Hundred Thirty-Nine Thousand One Hundred Eighty-Eight Dollars 
(5139,183.00). The balance of $4,578.00 rep~ettl:J-i.ymeftt 
a-dded-a-s-Government--fLre-per-t-y--by-th-fs-i4()tH-f-'i-e-Ctt+Otr+l-o-;---Af)tt2--antJ (' ~ 1():?-r 
\'Ii11 be obligated \vhen and if funds become available. -ttt--He- L·~ 'tit-I 
~v-en-t--\"I4+khe--tl-aI"H-€--h7d-H-t----be----r-e-'i-mhtH~s-eG----fi}r-t--h-i s e lj u i pmettt 
tm-l-e-s-s-atH:t--u-nt+1---th-e-f'ema---'i---tH--ntj---f-uftfrS dre w~a-t-e4. At the 100% 
level of the obligated funds, the Participant shall stop all 
work. " 

The total shares, estimated cost dnd obligated funds are summarized 
as foll mvs: 

DOE Funds 
DOE Share U of NO Share Est. Cost Obligated 

Original Contract $ 41,597 $ 9) 547 S 51, 1 44 S 41,597 
Inc. per Mod MOOl -0- -0- -0- -0-
Inc. per ~lod A002 lQ.0l69 20) 171 122,340 97 ,591 

Total $143,766 5 29,718 $173,484 ~139,188 

~ Share 82.37% 17.13~~ 

3. Article IV - TERf-1 OF AGRED1ENT is revised to extend the term of the 
the Agreement from March 8, 1980 to March 7, 1981. 

4. Article VII - PROJECT INFORMATION, paragraph A. is revised to refer to the 
DOE rorm CR-537 attached to this r~odification Ho. A002. 

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

6. Article XIII - GOVERNME~T PROPERTY is revised to add the following items of 
governl71ent proper'ty: 

8fte--i-h-e-r-tn; s te r TempeN-htre P robe-------------~---~6-3-- ~ .'1-1-(£:;:.;: 
One Gamma Ray Logging Tool -~ $1,350 1 V;~}c-~::'0 
(}fte-8;)fl t-a-ttt;---:t--effif)e--r--a--t--lff-e-Bd--t--A---- • -----$-------%S.- (~. . Y f 

On~'-+ou r----W~duc_tor___Eo_r~--_flo-4>~-w-b-l-a--{-2,--DO!Lft-.-+-...... _$2rOD(l ~.~ ~.} 9':;7 
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