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See Article II

7. Technical Reports Are Required

‘See Article Il and Appendix B

8.
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Stanford University
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9 DOE Program Officer (Name and Address)
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Telephone No.  (208) 526 1466.

10.
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-
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12,
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Energy, 550 Second St., Idaho Falis, ID 8
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X Reimbursement

)
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3401

13.
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Source ‘ : Amount
DOE: . 98,815
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6.
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Idaho Operations Office

550 Second Street

Idaho Falls, ID 83401'
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T Do 72e/5°

ugnature of Contracting Officer (Date)

J. F. Marmo

(208) 526-1478.

FRED A. :
Name (typed) Gus AFSON -

Title CONTRACT OFFICER .
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Cooperative Agreement No. DE-FCO7-801D12147

'scHEDULE;j :

B :'ARTICLE I - STATEMEVT OF JOIVT OBJECTIVE

L The purpose of th1s Cooperatlve Agreement between the Un1ted States
‘Department of Energy (DOE or Goverriment) and Stanford University, Stanford,

"~ California (Participant) is to develop and demonstrate a theoretical and

~experimental .evaluation of .the Na-K-Ca. geothermometer... This-action- is
authorized by Federal law and is-in: furtherance of the U 'S. Government S
- obJect1ve of energy 1ndependence.“ R L

?TARTICLE II - THE PROJECT MANAGEMENT PLAN

- A. DOE w1TT provide techn1ca1 ass1stance and gu1dance for the program
" and will provide a portion of the funding for the program. The Participant
is solely responsible for securing all facilities, services, and supplies.

A'hiln order to complete the program. Requirements of the project are further

~ set forth in Appendix B to this /Agreement which is titled "PROJECT TASKS,
" SCHEDULE BACKGROUND., AND REPORTING REQUIREMENTS" -and which is made a part
hereof by this reference. The Participant shall provide the funding and
“reports as specifically .provided for elsewhere in this Agreemeent.

: B. In addition to DOE personnel,,the Participant agrees'to‘oermit
. non-DOE personnel.who are under contract with DOE, and identified from time’
- to time by the. Contracting Officer, to assist the DOE representative in

‘“i performance of his duties and to have necessary access to the Participant's
. and major subcontractors' facilities 'and records’ pertaining to the project.-

~ DOE correspondence, 1f any, with. subcontractors shall be routed through the

'”;'Part1c1pant

.[ahARTICLE III'- FINANCIAL SUPPORT

: _A.A. Estimated Cost., The total est1mated cost of the work. under this
‘Agreement 1s One Hundred Five Thousand Eight Hundred Three Dollars -

S ($105,803.00). If at any time the Participant has reason to believe that

.~ - this or any revised estimate is.in error by more- than ten percent (10%),
. the Part1C1pant shaTT SO not1fy DOE in wr1t1ng and provide DOE with a new
,est1mate.. ' _

e . B. DOE's F1nanc1aT Support- _The total cost to DOE for all the work -
~under this. prOJect 1s N1nety Eight. Thousand Eight- Hundred Fifteen Dollars

’tguf($98 815.00); ‘and under no circumstances- w1TT DOE's support exceed this
- amount. This limitation includes term1nat1on ‘costs, if any. .The initial

.~ increment -available 1s Nlnety E1ght Thousand E1ght Hundred F1fteen Dollars.
($98,815., OO) ’ - . _ _ :

092480
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‘Cooperattve.Agreement No. DE-FCO7:801D12147

" ARTICLE IIT - FINANCIAL SUPPORT (Cont'd)

.- C« Participant's Financial Support. All costs in excess of the Ninety-
. Eight.Thousand Eight Hundred Fifteen Dollars ($98,815.00) to be provided by.
DOE, will-be borne by the Participant. The estimated cost to the Part1c1pant
s S1x Thousand Nine Hundred E1ghty -Eight DoTTars ($6,988. OO) L -

ObT1gated Funds.i The amount of funds presentTy obT1gated to this
: 'Agreement by DOE s N1nety—E1ght Thousand E1ght Hundred F1fteen DoTTars
,'($98 815 OO) _ .

"»ARTICLE v - METHOD OF PAYMENT

A. DOE w111 make incremental payments by Treasury check to the Part1c1pant
“in the amounts set forth below at such times as the specified milestones are
~ achieved ‘and upon receipt of invoices or vouchers and a cost statement from
" the Participant. Such invoices or vouchers must be supported by a statement
that the costs are allowable as defined in ARTICLE VIII of this Agreement,
and will cTearTy show DOE's “cost share and the Participant's cost share.

"B. At any t1me or times. prior to final payment under th1s Agreement,

.~ the-Contracting Officer may . have the costs incurred under this Agreement
‘audited. The total of DOE payments cannot exceed the total, actual, allowable
" costs incurred. If the Contracting Officer finds, on the bas1s of audit or .

. otherwise, that allowable costs as defined in ARTICLE VIII do not equal or -

exceed the amount of. funds DOE has agreed to prov1de totaT payments shall be
" reduced- accordingly. - ‘ v . o

CQ F1naT ‘payment will not be made until the Final Report is received
and accepted by DOE. In no event will the final 5% of the amount of obligated -
funds be paid to the Participant until DOE has received the Final Report and

o "~ the Final Cost Report described in Art1cTe VI of th1s Cooperative Agreement.

D. As: more def1n1t1ve project cost and: schedule data become available,
"the'part1es may review the milestone and payment schedule and, by written
‘agreement, make adjustments. Under no-circumstances, however,ywi]] DOE's
‘costs exceed the amounts'provided for in ARTICLE III. C ‘

: ARTICLE V- TERM OF THE AGREEMENT

. . The work under this. Agreement shaTT be compTeted by November 15 1981,
Tor w1th1n any extension of t1me as may be mutually: agreed to in wr1t1ng by
Athe part1es. ; - ‘

:ARTICLE VI - PROJECT INFORMATION SYSTEM '

Report1ng Req;Jrements. The Part1c1pant shall furnish to DOE the
‘reports and information 1dent1f1ed in Appendix B.

092480 . - . oo ape



Cooperative Agreement No. DE-FCO7-801D12147

R

ARTICLE VII - RESPONSIBLE PERSONS AND PERSONNEL

A. The Participant agrees to permit any specified DOE personnel to have
necessary access to the Participants and/or major subcontractor's facilities,
personnel, and records pertaining to the project. Such DOE personnel may be
used to assist the Program Officer in carrying out his responsibilities.-

B. (1) The Program Officer for DOE under this Agreement, and the

~ person who shall be the Participant's contact for all technical matters
pertaining to this Agreement shall be the person named below or such other
person as may be designated in writing by the Contracting Officer:

M. A. Widmayer o
Energy and Technology Division
Department- of Energy

Idaho Operations Office

550 Second Street

Idaho Falls, Idaho 83401
(208) 526-1466

(2) The representative for the Participant for the purposes
of this Agreement shall be the person named below or such other
person as may be designated in writing by the Participant:

Amos Nur

George Parks .
Department of Geophysics
Stanford University
Stanford, California 94305
(415) 497-3716

AS  ARTICLE VIIT - ALLOWABLE COST
EXECUTED '

Costs shall constitute a]}dwab]e costs as specified in oMB Circular A-21,

ARTICLE IX - ACQUISITION OF GOODS AND SERVICES

A. In furtherance of the work under this Agrecment, each subcontract or
purchase order for goods or services which, scparately, exceeds Ten Thousand
Dollars ($10,000), shall require the writien approval of the Contracting
Officer. The Participant may request such approval by submitting to the
Contracting Officer a copy of the proposed subcontract document along with
justification for the selection of the proposed subcontractor. If the Contract-
ing Officer fails to respond to the request for approval within ten (10) days
after receiving such.request, the Participant may award the subcontract or
purchase order. ‘

B. The subcontractors for the goods and services referred to in paragraph A.

above, shall be selected competitively except those subcontractors who were
specifically identified in the Participant's proposal.

092480 - 3=
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. Cooperative Agreement No..DE-FC07-801D12147 -

'ARTICLE X - TERMINATION

A.C It the express 1ntent of DOE and the Part1c1pant to fund the1r

" ‘respective cost, part1c1pat1on for:'the project, -as such cost.participation is. »
- set forth under Article 'III of this Agreement, so as “to provide continuity and -

- completion ‘'of ‘the project. " If, notwithstanding-this.original intent, it I
. becomes apparent. to either party that incremental fund1ng for .its cost. participa- . -

tion will not be available as. needed, either .in whole or in.part, .in. order to-

. -provide continuity for.the comp]et1on of work under this Agreement, each party
.. -agrees to prompt]y advise the other of such funding prob]em and-if practicable
©:and consistent with their .mutual interest at the time, the parties-may attempt
o to cooperat1ve]y adjust ‘the’ schedu]e and/or the- content of the work towards

' best servingthe objectives: of this: Agreement w1th1n the ava1]ab1e comm1tted

and p]anned funding of | each’ party

B. Notw1thstand1ng the fore901ng, 1t is understood that DOE may at any .

, ;t1me upon giving written. notice to,the: Participant by the Contract1ng Off1cer
hterm1nate this Agreement for 1ts conven1ence for any reason._, .

C. _Also, notw1thstand1ng the forego1ng, 1t is. understood that the

’ Part1c1pant may at any time upon’ giving written notice to DOE terminate

- this ‘Agreement. for its ‘convenience for reasonab]e cause. The’ Part1c1pant may

" not- terminate- for.convenience after seventy-five percent (75%) of DOE's contribu-
‘tion to the project: has been:committed, and should such termination occur, it
will constitute a breach of contract.v IR o L

' ‘avD." In the event of term1nat1on for convenience by e1ther party, the
parties will .cooperate to ‘reasonably. phase-out the Participant's costs and cost

’A‘commttments incurred prxor‘to the termination. If the termination is- for the -
convenience ofjthe‘Government,‘the termination cost_c]aim may dinclude those

costs provided for in. paragraph. G. of this Article X. .If.the termination is

o for the. conven1ence of the: Part1c1pant -the cost claim may include only those
" costs incurred prior to termination.  In either case, the approved costs will
be-shared in accordance with the. following: ninety- three percent (93%) ‘
_.~Government: and seven percent (7 %) Participant; prov1ded however -that the
~° total -amount: ob11gated by the Government under th1s Agreement shal] not be
- exceeded ‘ e v

E., In theé event of term1nat10n for conven1ence by e1ther party, the

mvPart1c1pant sha]]

(1) P]ace no further orders or, subcontracts for mater1a1s

- serv1ces, or facilities" 1ntended to be 1nvo1ced to the Govern--;
\; ment for 1ts contr1but1on.;”‘ s . : : L

*’f(Z) Term1nate a]] ‘orders and subcontracts to the extent that >
they relate to the performance of worky oty S

B SE R SEI



. Cooperative Agreement No. DE-FCO7-801D12147

ARTICLE X - TERMINATION (COnt'd)

: (3) Notw1thstand1ng subparagraphs E. (1).andj(2) above,
the Participant has the right to proceed with such orders and
.- subcontracts .should it dec1de to cont1nue performance of the work
’ at 1ts expense on]y. , :

Fo After a term1nat1on for conven1ence by the Government the Part1c1pant
sha11 submit to the Contracting Officer its termination claim. Such claim o
shall be submitted promptly but .in no event later than one (1) year from the
‘effective date of termination unless one.or. more- extens1ons in wr1t1ng are

e granted by the Contract1ng Off1cer.

'_G.» Termination c1a1ms.

{1) " There shall be included therein the Government's
share, as set forth in paragraph D., of the cost of settling .
" and pay1ng claims arising out of the termination of work under
subcontracts or orders which are properly chargeable to this:
Agreement as determ1ned by the Contractlng Officer. - :

(2) There 'shall be 1nc1uded therein the reasonable costs
. of settlement,"including accounting, legal, clerical, and other
= expenses'reésonéb]y necessary for the preparation of settlement
- claims and supporting data with respect to the termination and
- settlement of subcontracts thereunder, together with reasonable-
" storage, transportation, and other costs incurred in connection
with the protection or disposition of termination inventory.

_ A:H;' -Costs‘c]aimed, agreed to,:or determined pursuant'to this article
must constitute a]]owab]e costs as defined in Article VIII, "Allowable Cost."

: I. If in the op1n1on of DOE, the Part1c1pant fails to substant1a11y
perform under this Agreement and does not cure such failure within a reasonable
“time after written notice of such failure by the Contracting Officer, DOE may

- by written-notice to the Participant terminate this Agreement. Such termination
notice, signed by the Contracting Officer, shall be effective upon receipt by ’
"~ the Part1c1pant. The Government shall. not be 1iable for.the incurrence of any

" obligations under this Agreement from the date of the receipt of such termination
‘notice.’ Upon' any ‘such termination, the Participant agrees to promptly, upon

" DOE's request, transfer to DOE all information resu1t1ng from the work performed
T to the date of the term1nat1on not1ce. - : S : ‘

‘vt092480- L _Af‘-. , - L '_5, .



L Cooperat19e~Agreement_No.‘DE;FCOZe80ID12]47

. «;ARTICLE X - TERMINATION (Cont d)

"J. Except ‘with respect to defau]ts of subcontractors the Part1c1pant
sha]] hot be in -default by reason of: failure to substantlally perform under:

:'; this Agreement :if such failure arises out of causes beyond the control -and

. without-the fault or neg]1gence of the Participant. Such causes. may include,
. but are not restricted to, acts of God or of the public enemy, acts of the
- Government in either its sovereign or contractual capacity, fires,.floods,"

- epidemics, quarant1ne restr1ct1ons, str1kes, fre1ght embargoes, and unusually
severe weather, but in every case ‘the failure to perform must be beyond the.

I7>controI and w1thout the fault or negT1gence of the Part1c1pant "If the fajlure = .
“to substant1a]1y perform is caused by the failure of a subcontractor to. perform or .

* . make. progress, ‘and if such failure arises out of causes beyond the control of ‘
- both the Participant and a subcontractor, and without the fault:or negligence.of
. .either of them, the Participant-shall not be deemed to be in default unless the

supplies or services to be furnished by the subcontractor were reasonably
obtainable from other sources. Upon request of the Participant, if the Contract-
ing Officer shall determine that failure to perform was occasioned by any one

or more of the .aforementioned causes, this Agreement shall be revised accordingly.
© This prov1s1on -.does not prec]ude DOE from exerc1s1ng its r1ght to terminate for

" - convenience.

A"K. ‘As used in this art1c1e the term "subcontractor means'subcontractor

o at any tier.

'ARTICLE xx - TITLE TO PROPERTY 'AND SITE RESTORATION SRR

- A. The Government will own and ma1nta1n t1tIe to aIT 1tems of materials,
supplies, and all tangible property purchased in full or in part with
.- Government - funds provided :under this Agreement. The Government will determine
‘ d1spos1t1on of such property. at completion of the work under this Agreement
© or upon-termination by e1ther party and agrees. that those costs incurred by

. the. Part1c1pant in.final d1spos1t1on will be a]TowabIe costs.

» .‘i.B;' " The Part1c1pant agrees that the Government shall not be subject

. to any obligation to restore or rehabilitate any of the premises, facilities.
- or equipment owned and/or leased by the Participant wh1ch are altered, improved
_or otherw1se affected by this Agreement.

' "ARTICLE XII - INDEMNIFICATION

- It 1s recogn1zed that the Part1c1pant as t1tTe hoIder of the fac111t1es

";ito be‘constructed under this Agreement is respons1b1e for the design, installa-

tion, operation, repair and maintenance of such facilities. The Government
‘therefore will not be liable for. payment of damages for injuries to any person

" or loss of 1ife or personal property, or loss suffered or sustained and arising

- ~from use or. operat1on of the facilities which.are a subject of this Agreement.
" The Part1c1pant agrees to. 1ndemn1fy and save the Government harmleSs from any
and aI] claims, demands, damages actions, costs, orvcharges against the.


http://not.be

Cooperative Agreement No. DE-FCO7-801D12147

.'ARTICLE XI1 - INDEMNIFICATION (Coht'd)

__Government ar1s1ng as the resuIt of ‘the above ment1oned injuries, damages, or
+loss, except for any such damages or claims ar1s1ng out of the negligent act of

the Government its emponees or representat1ves in the ‘course of their off1c1a1
dut1es. C :

-ARTICLE XIII - PUBLIC INFORMATION RELEASES

o The . part1es agree that pub11c d1sclosure or d1ssem1nat1on of new data or .
1nformat1on arising out of the design, construction or operation of-the project '
will be coordinated by ‘the parties, it being understood that the-intent of both
the Participant and DOE is to release all data and information to the greatest
practicable extent -in order to achieve the objective of obtaining maximum

.public. value from the results of this project. It is understood that the

-forego1ng'1s not intended to afford either party the right to prevent a public

. release by the other; however, nothing in this article shall impair the rights - -

of the parties set forth eIsewhere in this Agreement, 1nc1ud1ng but not necessar11y
11m1ted to FeneraI Prov1s1on 19. entitled "Patent Rights." _

oo2480 . 7-



Cdo_pevrétilv‘e Agreemeht; No. 4DE-FCO7.-'80_ID121_47"-

© APPENDIX:A - GENERAL PROVISIONS = .

. COOPERATIVE AGREEMENTS

- TABLE OF CONTENTS

~ Title S - .page

. .'_ORDER OF PRECEDENCE.,,;....;g...,;.5,§,.,...¢,.w...;..Q.;....;...,. 1
_'2;f‘DEFINITIONS ..... ...........,;,..,L;.},.;;.;..Q.,..,;;,;;.,.;..,..., 1
~‘3;. INSPECTI0N..;;:;;.;.;...;...;..:.;;;;;..;.;;..{.;;1.;.;,;.....:..;} 1
‘j4.‘-EXAMINATION OF RECORDS BY COMPTROLLER GENERAL .« evevesnnennens eeens 2
5. CONVICT LABOR. «eevennensiersnnns .;..;......;...;..,..;;;.,.;..;.., 2
" 6. - OFFICIALS NOT TO BENEFIT;.;,...;;;,{.........}:;' ..... errerenienens 2
7. COVENANT AGAINST CONTINGENT FEES......,...,;..' .......... eveeenesees 3
8. FNOTICE AND ASSISTANCE REGARDING PATENT AND COPYRIGHTS INFRINGEMENT. 3
9. _COMPETITION N SUBCONTRACTING..;,;...;;,...,;......;...,..,........ 3
100 AUDITenenennns e ereeereaneas [ TSRSy SERN 3
1. CLEAN AIR AND WATER....eennn s ettt cereenaes 4
12, PREFERENCE FOR U.S. FLAG AIR CARRiERS-.,.;.};.Qﬁ..;;}....;.._ ....... 5
13, USE OF U.S. FLAG COMMERCIAL VESSELS..vvvvtveeesssssssunmmnnunenens .6
14, PERMITS AND-LlcgNsesQ..l...,..,....;.,;;,,.....‘ ....... fevenveenenes T
115.HTREPORTING OF ROYALTIES...... ',;;,..;...;....;;..;....;....;.;.;.,... 8
©16. " AUTHORIZATION AND CONSENT...;;........Q..,;...........;......., ..... 8
- ]7.‘AN0NDISCRIMINATION IN FEDERALLY ASSTSTED PROGRAMS..eesseeesrnunnnes 8
;fié.’fADDITIONAL TECHNICAL DATA REQUIREMENTS......g;..;.i;....;.;...;;.;; g
- 19. ‘RIGHTS IN TECHNICAL DATA < LONG FORM.f..,a;...::..L;...u;..;;;;.}.. 9
. 20.. CONTRACTS WORK HOURS AND SAFETY STANDARDS ACT - OVERTTME -~
T COMPENSATION. - eleverecenianieesiiie e RO
21, PATENT RIGHTS = LONG FORM. ... uiersransionasennmnnnesnneesnnenald
2. (FLOOD INSURANCE................Q....;;....,..;l...);;;,;f..;.la.;;.25
092480 |
" 48H-B21 -i-



23.

T4,
25.M

26.

27,

- 28.

092480

‘Cooperative Ag}eement_No¢LDEfFC07_8OID]?]47,ﬂj

TABLE OF ‘CONTENTS . (Cont'd)_

T1tIe L Page
ZIUTILIZATION OF LABOR SURPLUS AREA CONCERNS......;;;...‘; ooooo ‘oo;o..oilzs
LABOR SURPLUS AREA" SUBCONTRACTING PROGRAM .......;..f: ..... ceeeee '1...;26

.DISPUTES....,...O&..;oﬂo€..o;a.o{f;opo.otoo.;;o;f;lcp;{ ooooo ;ooo;.o-c027

' ADDITIONAL GENERAL PROVISIONS -

BUY AMERICAN ACT-:-.-...‘--.-;..;;... ooooo >-....'.-..'"..V'".U."\. ooooooooooo 28

UTILIZATION OF SMALL BUSINESS CONCERNS AND SMALL BUSINESS CONCERNS

~OWNED AND CONTROLLED BY: SOCIALLY AND ‘ECONOMICALLY -DISADVANTAGED

INDIVIDUALS ooo‘ococo. ooooo ooooo. cccccc deceevssesrce oooonkoo. ccccccc es e 28
-»UTILIZATION ‘OF WOMEN- OWNED BUSINESS CONCERNS..;,.gw....,...... ...... ea29



- Cooperative Agreement'No. DE-FC07-801912147

" APPENDIX A

‘GENERAL PROVISTIONS
" COOPERATIVE AGREEMENT

1. ORDER OF -PRECEDENCE

“In the. event of an. 1ncons1stency between the provisions.of th1s Agreement

",‘the inconsistency shall be resolved by giving precedence as follows:  (a)..
" schedule; (b)-.statement .of work; (c) the general provisions; (d). other provisions

" of the Agreement whether 1ncorporated by reference or otherwise; and (e).
" Participant's techn1ca1 proposa] if incorporated in the Agreement by reference
or otherw1se. E o : L o

2. DEFINITIONS

_ As used throughout th1s Agreement the foTTow1ng terms shall have the
,‘mean1ngs set forth beTow : :

A. The term "head of the agency" or "Secretary" as used herein means
the Secretary, the Under Secretary, any Assistant Secretary, or any other
- head or.assistant head of the executive or military department or other
- Federal agency; and the term "his duly authorized representative" means .any ,
-person.or persons ‘or board (other than the Contracting Off1cer) authorized to -
_act for the head of the. agency or the Secretary. '

VB. The term “Contract1ng Of ficer" means the person execut1ng this Agreement
on behalf of the Government, and any other officer or civilian employee who is a
properly- des1gnated Contract1ng Of ficer; and the term includes, except as other-
-wise provided in this Agreement, the author1zed representat1ve of a Contracting
-0ff1cer act1ng w1th1n the limits- of his author1ty. _

. ' C. Except as otherw1se provided in th1s Agreement the term “subcontract”.
1nc1udes purchase orders under th1s Agreement.»

o D.‘ The term "DOE" ‘means the U S. Department of Energy.
3. INSPECTION : - -

. The Government through any ‘authorized representat1ves, has the r1ght at o
-~a11 reasonable t1mes to inspect, or otherwise evaluate the work performed or -

. ‘being performed hereunder,and the premises ‘in which it is being. performed.

 If .any inspection,.or evaluation is made by the Government on the premises of

the Participant or a. subcontractor; the Participant shall provide-and shall
require its subcontractors to provide all reasonable facilities and assistance .

.. for the: safety and convenience of the Government. representatives in the

: performance of their duties. ‘A1l inspections and evaTuat1ons shaTT be performed
' 1n such a manner as: waT not undu]y de]ay the work : :

092480 . .
18H-B23 - -
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APPENDIX B
. PROJECT TASKS SCHEDULE BACKGROUND AND REPORTING REQUIREMENTS
:Task I N
An eva]uat1on of ex1st1ng information about aTom1nos1T1cate thermochem1stry
_and: kinetics as it relates to alkali geothermometry will be’ completed w1th1n‘,

the first three months of the contract period. ‘An analysis of all the
-experimental work the Contractor and others have performed to date as it -

K :,app11es to geothermometry will be included. An assessment.of the effects of ;

.experimental variables such as-surface area, ‘initial solution composition,

- flow rate, differential stress, and permeab111ty on. exchange processes that

fix K/Na rat1os will be performed The degree of sophistication required in.-

’ ~-‘;rthe use of chem1ca] anaTyt1caT data in geothermometry w111 be addressed.

, Task 1

<;The exper1menta1 work is a1med toward eTuc1dat1ng some of the fundamental
..probTems identified in Task I, including whether equilibrium between bulk:
‘phases is necessary for .the K/Na deothermometer to work reliably.. This will
be evaluated by performing two basic experiments. -The first, reacting
albite, orthoclase, and various solutions over a range of temperature and
pressure, is 1ntended to -indicate the rates at which various subprocesses
.occur. By monitoring-the solution comp051t1on as a function of time at any
given temperature and- pressure using. "Dickson" type, agitated, hydrothermal
-apparatus, rate determinations of.- K/Na exchange processes relative to bulk

S ~dissolution rates will be made. Rate data will be used to identify actual

reaction mechanisms using the -approach of Dibble and Tiller (1980, 1981). By

*using distribution- -of-species programs, the solution compositions measured at

room. conditions will be extrapolated to experimental. cond1t1ons, ‘and activity
diagrams showing the: path the soTut1on compos1t1on takes in time will be
'constructed. . ‘

: A second exper1ment w1TT include react1ng glasses of c0mpos1t10n similar to
. the solid.mineral assemblage used in the prev1ously descr1bed exper1ment and.

_fmon1tor1ng the soTut1on compos1t1on.

Based on resuTts of our- prev1ous gTass/soTut1on interactions it is anticipated.
‘that an-assemblage of -zerolites may form in some experiments and that proper
K/Na ratios -can still be developed. - The possibility-that. zerlite assemblages .. |

T can fix: K/Na ratios in solution consistent with the K/Na geothermometer will

. also-be ‘tested by exper1ments in agitated hydrothermal equipment using

*.‘ana1c1me and -either mordenite- or c11nopt11011te start1ng materials.

'The exper1ments ‘described above w111 ‘be done under conditions thought to be
- appropriate to geothermal systems. Several temperatures ranging from 75° to.
300°C will be employed at a pressure of 500 bars. The water/rock mass ratio.

'{[“w1TT be setat 10 to 1 so that enough 'solution will be-available for sampling, .

but solution compositions- w1TT be dominated by the solid phases. Initial
- solution- compositions will be varied. to evaluate the effects of pH and -

"“sa11n1ty on the rates of exchange and dissolution reactions and on the

‘steady- state K/Na ratios obtained.. Us1ng the flow-through system, the effect'
-of non-hydrostatic stree on rates of ion-exchange and.dissolution reactions.
will be evaluated. The experimental work will be finished within the first -

B 'fyear of the contract per1od and a fuTT report on the resuTts w111 be submltted

092480
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{;Task e

"*fSolutxon composwtwon data obtaxned from the exper1ments performed in Task II
will be processed using ava11ab1e d1str1but1on of species computer programs f
toobtain-activities at. temperature. Both the steady-state concentrations:

i “and activities will be plotted as a function of - temperature. . Curves fitted
" "to these :data- po1nts will determine ‘the activity exchange constant and an

‘:~exchange constant . assoc1ated with. conceritration. This will provide-an

‘l;exper1menta1 calibration:of the 'geothermometer as well as determine the: 1eve1

~of confidence.when® the geothermometer technique: is-.applied to-rocks with

- ‘minerals otfer than alkali feldspars. . Solution activities will also .be

* plotted on activity diagrams to trace the path the solution follows with
Ctimes Act1vat1on energies will be determ1ned from the rate of- the jon- exchange
. reaction-as a function of temperature. Reaction mechansim for the dlsso1ut1on
~.and growth react1ons by 1nterface processes w111 be determ1ned :

'}vSteady state solut1on concentrat1ons in the f]ow through system when plotted '
. as-a function of flow. rate and temperature will give information on exchange
reactions and extract1on of components under realistic reservoir: conditions.

;f “Changes “in alkali.and. alkaline-earth concentrat1ons with time in the flow’
"~ through exper1ments will be analyzed to estimate how the measured. geother-

""mometer values in a geotherma1 system m1ght change dur1ng the evo]ut1on of
mthe system.,»g . o S i _ . -

Task 1v

‘”fBr1ef month1y reports w111 be subm1tted 1n accordance with: DOE report1ng |
requirements. These reports will consist of deta11s of the ‘technical. aspects

© of the work as well.as an evaluation of the progress relative to:the -planned .

 milestone ‘and Task® schedules” A-“semi=arnual .report will be prepared covering
- a detailed review of the.Task ‘I research as well-as an up-to-date overview of

»}l the. Task I research ~This will be presented to the DOE. Technical Program

. Manager dur1ng a-semi- annua] meeting. A complete draft of the final report

':t,37w111 be subm]tted w1th1n ‘one month of the end of the contract per1od

'77'}deask v

ﬁJiThe resu]ts of the work proposed w11] be transferred to potent1a1 users in.
" two forms. . -Part of the results will be presented at nat1ona1 sc1ent1f1c B

“‘fffmeet1ngs,'1 e., Amer1can Geophys1ca1 Un1on.,

";”:Deta1ls of the exper1menta1 and theoret1ca1 results’ w111 be pub11shed in.

?niappropr1ate journals before or.soon after the end of the contract period. A"
_‘least two published: papers are anticipated, one focusing on. theoretical . .
‘vaspects of geothermometry, and another present1ng the exper1menta1 resu]ts 1n

>‘7;fdeta11
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;\.&14 EXAMINATION OF RECORDS BY COMPTROLLER GENERAL

A.. Th1s clause 1s app]1cab1e if. the amount of th1s Agreement exceeds

o S]O 000 and was entered -into by:means-of .negotiation, including small bus1ness._

o restrxcted ‘advertising,- but is not app11cab1e 1f this: Agreement was entered 1nto
'vby means of forma] advert1s1ng.s5- S L .

. B._ The Part1c1pant agrees that the Conptro]]er Genera] of the Un1ted
States or' any of ‘his-duly authorized. Government employees:shall, until the

]’fexp1rat1on of ‘three (3) ‘years after final payment under this Agreement

. unless-DOE’ authorizes their prior. d1spos1t1on have access to'and ‘the’ r1ght
oo-to examine any 'directly pertinent .books; documents .papers, and records of

.. the. Partwcwpant 1nvolv1ng transact1ons re1ated to th1s Agreement.

C. The Part1c1pant further agrees to - 1nc1ude in a]] its subcontracts :

nT,hereunder a provision to-the effect that the .subcontractor agrees that the

- Comptroller -General of the United States or any of his duly authorized Governe'

- - ment employees shall, until the expiration of three (3) years after final
" payment under-the ‘subcontract, unless the DOE authorizes their ‘prior disposition,

have access to and.the right to examine any directly pertinent books, documents,
. papers, and records of such ‘subcontractor, 1nvolv1ng transactions related to the
. 'subcontract. The term “subcontract" as used in this clause excludes (1)

. “purchase orders not exceeding: $10, 000 and (2) subcontracts or purchase orders -

~ “for public utility. serv1ces at, rates estab11shed for un1forn appl1cab111ty to .

'klfthe genera\ pub11c.“ﬂ ;

’ f:w‘D; : The per1ods of access and exam1nat1pn descr1bed 1n paragraphs Ae
and.B., above; for: records which relate to (1) appeals under the "Disputes”

"~ ~clause: of th1s Agreement (2) Titigation or the settlement. of claims arising.

. out .of the performance of. this -Agreement, or (3) costs and expenses of this .
.- Agreement as-to which except1on has been taken by the Comptroller General or -~
" any ‘of his duly authorized representat1ves shall continue unt11 such appea]s

' J.vy11t1gat10n c1a1ms or except1ons have been d1sposed of

SRS Noth1ng 1n th1s Agreement shall be deemed - to preclude an audit by
',jthe Genera] Account1ng Off1ce of . any transact1on under this’ Agreement.._gv'-

“_5:: CONVICT LABOR

e In connect1on w1th the performance of work under- th1s Agreement the
: zwg~Part1c1pant agrees not. to_.employ:.any person-undergoing sentence of 1mpr1son-
‘.. ment except-as provided by Public..Law 89-176, September’ 10 1965 [18 JoSeCa
g 4082( )( )] and Execut1ve Order 11755 December 29, 1973 ‘ "

R OFFICIALS NOT_TO BENEFIT

“No member of or de]egate to Congress “or res1dent comm1ss1oner, shal]

. be- adm1tted to.any share or part of this Agreement or to any benefit that:

o may arise” therefrom “but-this provision shall not be construed to extend to o
*,th1s Agreement 1f made w1th -2 corporat1on for 1ts genera] benef1t
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The PartTCTpant warrants that no person or se111ng agency has been

;.gfemp1oyed or retained. to- so]1c1t or-secure this. “Agreement upon. an- agreement
- or understanding for a commission, ‘percentage,-brokerage;.or" ‘contingent fee,
,ifexceptTng bona -fide employees. or. bona fide established.commercial or se111ng ,
. - agencies maTntaTned by ‘the Participant for the purpose of securing bu51ness. ~"~“
.-+ For breach or violation of this warranty the Government shall.have the right to.
w0 dnnul: thTs Agreement without 1Tab111ty or in-its decretTon to .deduct’fromthe e
. . ..Agreement price or conSTderatTon -or-.otherwise .recover, the: fuI] anount of such S
'_}commTSSTon, percentage brokerage or contTngent fees oo e S Lol

8. NOTICE AND ASSISTANCE REGARDING PATENT AND. COPYRIGHTS INFRINGEMENT

r'7(The prOVTSTons of thTs c]ause shal1 be appchable on]y Tf the amount of thTs

“'QgAgreement exceeds $]0 000 )

A. The PartTCTpant sha]l report to the ContractTng Ofcher promptly L

':"and in reasonable written ‘detail, each notice or claim of patent or copyright :
- ~infringement based on the performance of:this Agreement of thch the PartTCTpant )
.”has knowledge. ,fu : ‘ . . : :

?B;; In the event of any c]aTm or. suit’ agaTnst the Government on account

of any alleged pdtent or’ copyright infringement arising- ‘out of the performance
“of this-Agreement or-out.of.the use:of any supplies. furnished ‘or:work or .
. - seryices performed. ‘hereunder; the Participant shall furnish fo.the Government
.. when -requested: by the" ContractTng Officer, all evidence:and’ information in
- ‘possession of the .Participant pertaTnTng to such suit or-claim. - Such ev1dence
. and information sha]l be furnished at the- expense of the -Government except
“where the PartTCTpant has agreed to. Tndemany the Government.~‘f‘-j ,

"I::,C ThTs c]ause shal] be Tncluded Tn al] Subcontracts. S

| ;.'9 COMPETITION IN SUBCONTRACTING -

The PartTCTpant sha11 se]ect subcontractors (TncludTng supplTers) on’h

:V"a competTtTve basis to the'maximum practicable- extent conSTstent w1th the
: obJectTves and requTrements of ‘the Agreement. R . e

‘,,55310 AUDIT o

fA The PartTCTpant sha]l maTntaTn and the ContractTng Ofcher or. hTs

*“?jwrepresentatlve shdall have ‘the right to examine .books, records documents,,

.7 and other.evidence -and accounting procedures- and practices, suffTCTent to -

o‘;uﬂ'ref1ect proper]y -all direct. and indirect costs of whatéver nature ‘claimed

-~ w- to. have-been-incurred -and. ‘anticipated to be incurréed for:the performance of
.. this-Agreement. Such right-of exaanatTon shall include inspection: at-all |

.  reasonable times.of: the: Participant's 'plants, or such’ parts thereof as: may
‘ ju:fbe engaged Tn the performance of thTs Agreement. L D :
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B.y The mater1als descr1bed above shal] be made ava11ab1e at. the off1ce

,;;bof the Part1c1pant -at-dll reasonable t1mes, for 1nspect1on audit or reproduc-; S
.o tiony until the. expiration of three (3) years from the date .of final:payment

../ under: this Agreement. or. .such lesser time spec1f1ed in Title 41, Code of Federal -
"+ . Regulations-Part:1-20. and for such lesser period, if any, as 15 required by -

. applicable statute, or. by other clauses of thws Agreement -or by subparagraphs f“'.ﬂf

‘“Axf‘;vB (1) and ( ) be]ow

(1) If thlS Agreement 1s comp]ete]y or’ part1a11y term1nated the
, records relating to. the work terminated shall be made available’ for a
J_perxod of three (3) years from the date” of any resu1t1ng f1na1 settlement.

i (2) Records wh1ch re]ate to appea1s under the “D1sputes";”
«h'klclause of this Agreement, or Titigation or the. sett]ement of claims"

,fg'ar1s1ng out of the performance of this Agreenent, shall: be.made | )
e aava11ab1e unt11 such appeals, 11t1gat1on, or c1a1ms have been d1sposed .

L -{1_1“.",_ CLEAN AIR AND WATER

' [App11cab1e only if the Agreement exceeds $10 000 or the Contract1ng

ﬂfvaff1cer ‘has determined. that orders under an. 1ndef1n1te ‘quantity Agreement
' in any.ofe year will. exceed $100,000 or-a fac111ty to be-used has been the

'7‘sub3ect of "a-conviction under the Clean Air Act [42 U.S.C. 1857¢=8(c)(1)] .~ -
or’.the Federal Water ‘Pollution Control-Act 33 u. S C. 1319(c)] and’ is 11sted by

i‘.f;:EPA “or the Agreement 1s not otherw1se exempt.]

»;\;AL_ The Part1c1pant agrees ‘as- fo]]ows

R (1) To comp1y wwth all the requ1rements of Sect1on 114: of the Clean s
;ff-A1r ‘Act, as _amended (42 U.S.C..1857; et- seq,, as .amended by Pub. L. 91-604)
~ . and - sect1on 308 of. the Federa1 Water Pollution: Control- Act (33 U 'S.C. 1251

i et 'seqs, ‘as ‘amended by Pub.. L..92-500), respect1ve1y, relating to- 1nspect1on; RS

;;‘f»imon1tor1ng, entry, ‘reports,. and: 1nformat1on as well-as other. requ1rements~_

o ..specified. in Section 114 and’ Section 308 of the Air Act and the Water Act, .

- “respectively, and’ all regulations’ and gu1del1nes 1ssued thereunder before.
‘- the award of thlS Agreement.,fw'» s . : S

' (2) That o port1on of the work requ1red by th1s Agreement w111 be

-of- Violating - Facilities on the date when this Agreement was .awarded unless A(
'"and until-the EPA. e11m1nates the name of such fac111ty or fac1]1t1es from_ :
;fsuch 11st1ng.' . R ‘ S S , e

;f).“;»(3) To use 1ts best efforts to comply w1th clean air standards and
. . clean water- standards at-the: fac111ty 1n wh1ch the Agreement is be1ng
' ﬂiqperformed.i‘“,:_‘1mae\ : . : . ,

= f7'(4) To 1nsert the’ substance of the prov1s1ons of th1s c]ause 1nto any
~vnonexempt subcontract 1nclud1ng th1s Subparagraph A (4) ‘

performed in-a facility listed on the Environmental. Protection Agency L1st--“~~"/
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: 71558i- The terms used 1n th1s cTause have the fo]]ow1ng mean1ngs

Co (T) The term‘"A1r Act"'means the CTean A1r Act as amended (42 U. S C.. =
- 1857 et S€Qe ;. as amended by P L 91 604) el . o ;

S :1Fﬁ5f (2) The term “water Act" means Federa] Water PoTTut1on ControT Act
ﬂwf.as amended (33 U. S C.. 1251 et seq., as amended by P L. 92- 500) =

o (3) The term "clean a1r standards" means any enforceable ru]es
. <;”regu1at1ons gu1de11nes, standards, limitations, orders, contro]s,, > -
~'...prohibitions,. or other requirements which"are conta1ned in, issued under,
o .or otherwise- adopted ‘pursuant to the Air Act or Executive Order 11738, an.
.. applicable implementation plan as described in section: 110(d) of the Clean
Air Act [42 U.S.C.. 1857¢c-5(d)], an approved implementation: procedure or
~._pldn under: section 111(¢) or section-111(d), respectively, of the Air Act "
.- [42 U.,5.C.. 1857(c)-6(c) or: (d)], or-an approved implementation. procedure
“;‘under sect1on TTZ(d) of the A1r Act [42 S C 1857c 7(d) 1.

T(4) The term clean water standards means any enforceabTe T1m1tat1on,’A ;A,T'“’

: 'a?control .condition, proh1b1t10n, standard, or other requ1rement which is.
vu»‘“promulgated pursuant to..the Water Act or conta1ned in.a permit issued. to a -
-+ discharger: by the Environmental Protection ‘Agency or by a State under an .
-“approved- program, as authorized. by section 402 of the: Water-Act (33 U.S. C. -
-+ -1342); or by local government to-ensure. comp11ance with’ pretreatment -
"”,{regu]at1ons as requ1red by sect1on 307 of the Water Act (33 u. S C. 1317)

- (5) The term comp11ance means comp11ance w1th c1ean air or water'
~ standards. ~Compliance shall ‘also mear compliance with a schedule or plan-
- ‘ordered. or approved by.a court:of competent jurisdiction, .the Environmental:
" Protection Agency or an air: or water pollution-control agency in .accordance
. ~.with the requirements of the A1r Act or. water Act and regu]at1ons 1ssued

e pursuant thereto._, e .

L (6) The term "fac111ty means any'bU11d1ng, plant, 1nsta11at1on
‘*structure ‘mine,. vesse], or other floating-craft, location, or site of
” ’operat1ons, owned leased or supervised by a contractor or 3ubcontractor,
<., to be utilized in- ‘the performance of an agreement or subcontract. Where a -
- location or site of operations. contains or- includes more than one building,
50 +oplant, 1nsta11at1on or structure,.the entire location or site shall be
.. -deemed to be.a- fac111ty ‘except where the:Director, Office of Federal
e Act1v1t1es, Env1ronmenta1 Protect1on Agency, determ1nes that 1ndependent
'Cfac111t1es are col]ocated 1n one geograph1cal area.;‘ L.

RS PREFERENCE FoR u.s. FLAG AR CARRIERS

o » i?A;f Pub L. 93-623 requ1res that aTT Federa] agenc1es and Government ,
_contractors and: subcontractors will use U. S.-flag-air-carriers for international
- air transportat1on of personneT (and their. personal effects) or’ property to the

-.“extent- service by such- ‘carriers is. ava11ab1e. "It further provides that. the .

y};ComptroTler General” of the :United States. shaTT disallow’ any expenditure. from
».”appropr1ated fund's for 1nternatlona] air. transportat1on .on other than-a Y.S. -

“”FhrffTag air carr1er 1n the absence of sat1sfactory proof of the necess1ty therefor. B

"*'f_f,j091280
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y 12.‘-PREFERENCE'FOR'U.‘S. FLAG'AIRfCARQIERS’(Cont'd)

. Bu. The Part1c1pant agrees to utilize u. S. flag. air carriers for intern- ,
~ational air transportatwon of personneT (and -their personal effects) or. property '
: to the extent serv1ce by such carr1ers is. ava1TabTe. o

, c. In the event’ that the Part1c1pant seTects a carrier other than a U S.
~flag air- carr1er for “international. air transportation, he will include a certi- .
- fication on vouchers 1nvoTv1ng -such transportat1on wh1ch is essent1aTTy as
‘-~foTTows : : , - :

CERTIFICATION OF UNAVAILABILITY OF U S. FLAG AIR CARRIERS

‘I hereby cert1fy that transportat1on service for personne] (and the1r
- personal effects) or property by certificated air carr1er was unavaxTabTe
. f-for the fo]]ow1ng reasons (state reasons) :

'D The terms - ‘used 1n th1s cTause have the foTTow1ng mean1ngs

(1) "Internat1onaT air: transportat1on means transportat1on
_of persons (and their personal effects) or property by air between
/a place in the United States and a place outside thereof or between
" two places both of wh1ch are. outs1de the. Unt1ed States. -

, :(2) "U S fTag a1r carrier" means one of a class of air carriers
fhon1ng a‘certificate of public convenience and - necessity issued by
- the Civil Aeronautics Board, approved by the President, authorizing ¢
" operations between the United States and/or 1ts terr1tor1es and one .
or-more. fore1gn countr1es.

' ‘(3) The term "Un1ted States"VincTudes the fffty?states;'CommonWeath"
.-~ of Puerto Rico, possessions'of the United States,‘and the District of
*;Colunb1a. e e o K o

L’E.- The Part1c1pant shaTT 1ncTude the substance of th1s cTause 1ncTud1ng
- this paragraph E., in each subcontract or purchase hereunder which nay 1nvoTve
..1nternat1ona1 air transportat1on. ’ ’ : . .

13, USE OF u.s. FLAG COMMERCIAL VESSELS

- A.' The Cargo Preference Act of 1954 [Pub L. 664, August 26 1954 68

L Stat. 832, 46-U.S5.C. 1241(b)], requires:- that Federal departnents or agenc1e5"
©shall transport at least 50 percent .of the gross tonnage: (computed separately -

for day bulk carriers; dry cargoliners, and tankers).of equipment, materials,

. : or commodities which'may be transported on ocean vessels on privately owned
. United- States: fTag commerc1al vessels. Such transportat1on shall be accompT1shed
‘,whenever y : . ‘

. (T) Any equ1pment materTaTs, or conmod1t1es w1th1n or outsidej
the Un1ted States wh1ch may be transported by. ocean vessel, are: '

o '( ) procured, contracted for or otherw1se L
obta1ned for the agency s account or -

o 091280'35}_.f
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| ]31; USE 0F u S. FLAG COMMERCIAL VESSELS (Cont )

\ ( i) furnished to or for the account of any
. fore1gn nat1on w1thout prov1s1on for re1mbursement.~

o (2) Funds or cred1ts are advanced or the convert1b111t/ of

. foreign ‘currencies is’guaranteed in-connection with furnishing

~ such equipment, mater1a]s or commodities which may.be transported_
' ‘by ocean vesse] S S e s

Note Th1s requ1rement does not apply to small purchases as
- defined-in 41 CFR 1-3.6 or to. cargoes carr1ed in the
’a vesse]s of the Panama Cana] Company.

- _B The Part1c1pant agrees as fo]]ows

; ‘*(1) To ut111ze pr1vate1y owned Un1ted States f]ag commercial
- . "vessels, to ship at least 50 percent of the gross tonnage (computed
“ :;separate1y for dry bulk carriers, dry cargo liners, and tankers)
~ involved whenever shipping any equipment, material, or commodities.
 under .the conditions set forth in A. above pursuant to this Agreement’
. to the extent such vessels-are available at fair and, reasonable rates
» for Un1ted States f]ag commercial vessels. -~

+ANote.- Gu1dance regard1ng fa1r and reasonab]e rates for
- United States f]ag vessels may be obtained from the
Division of:National Cargo, Office of Market Deve]op-
ment, Maritime Administration, Washington, D C.-
20230 Area Code 202, phone 377 3449.,~ ’

- (2) To furn1sh w1th1n 15 working days fo110w1ng the date of
1oad1ng for sh1pments originating within the United States or within
25 working days following the date of 1oad1ng for. sh1pments originating
‘ ;outs1de the United States, a 1eg1b1e copy of a rated, "on-board"
. commercial ocean bill. of- 1ad1ng in English for each sh1pnent of cargo
. covered. by the provisions in A. above to both the Contracting Officer
(through the prime Participant in the case of subcontractor bills of
Tading) and to the Division of .National Cargo, Officer of Market
D Deve]opment Mar1t1me Adm1n1strat1on Wash1ngton D. C;'°023O

e (3) To. 1nsert the substance of the prov1s1ons of th1s c]ause in
CLalt subcontracts ‘issued-pursuant-to this Agreement except: for sma11
oo purchases as def1ned in 41 CFR 1-3.6. :

- 14,-LPERM1TS AND. LICENSES

fExcept as otherw1se d1rected by the Contract1ng Off1cer the Participant

"'f:shall procure all necessary permits or licenses and abide by a11 applicable
“ laws; regulations, and ordinances of the United States and of the State,

'terr1tory, and. p011t1ca1 subd1v1s1on 1n wh1ch the- work under th1s Agreement is
”performed . :

091280
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”?7jf5,1 REPORTING OF ROYALTIES

If thls Agreement TS in an amount wh1ch exceeds STO 000 and 1f any royalty

j‘payments are directly involved in the: Agreement or are refTected in the Agreement o

~ ’price to’ the Government, the. Part1c1pant agrees to report in‘writing to the - .
«AContract1ng Officer or Patent Counsel during the performance of this. Agreement S

~and “prior to its completion or final settlement the amount.of any royalties or
other payments. paid or to be paid by, it directly to others in connection with

“TL the. performance of this Agreement together with. the names and "addresses.of -

'ﬁaﬁ11censors to whom such ‘payments -are-made-and . ‘either the’ patent numbers. 1nvolvedyf,f-33

'“’*:xﬁ_or such, other information as will permit-the- 1dent1f1cat1on of the. patents or

~other ‘basis on which the roya1t1es are.to. be paid. ~The approval of DOE of any. .
. individual payments or royalties shall not stop the Government at any time from ‘
- contesting the enforceability, validity or scope’ of, or t1t1e 'to, any patent

“--Arunder wh1ch a- royaTty or payments are made. g

,16; AUTHORIZATION. AND CONSENT

- The Government hereby gives. 1ts author1zat1on and - consent for all’ use and .
. manufacture. of any 1nvent1on descr1bed in and covered by a patent of the United
' States 'in:-‘the: performance of this Agreement or any part hereof or any amendment'

hereto or any contract hereunder (1nc1ud1ng any Tower t1er subcontract) ’

| v’]?;‘ NONDISCRIMINATION N FEDEPALLY ASSISTED DoE PROGRAMS - CIVIL RIGHTS

R Rec1p1ents of DOE f1nanc1a1 ass1stance awards which are prov1ded under DOE °
Federa] Assistance programs shall comply with Part 1040, Chapter X, Title TQ of

" “the Code of Federal- ‘Regulations "Nondiscrimination in FederaTTy ASSTSted

© Programs" (10 CFR Part-1040) as.published’ in the FR Vol. 45, No. 116, Friday, "
“June-13, 1980 (pages 40514 through 40535), 10 CFR Part 1040 prov1ded that no .
" person shal] ‘on the ground of race, color, nat1ona1 origin, sex, handicap, or - -

:'I‘age be excluded from part1c1pat1on in, be denied the benefits of be subjected
"~ to d1scr1m1nat1on under; or be denied employment ‘where the main. purpose of the

~ programor activity is to provide’ emp]oyment or when the’ de11very of program
. services is affected by the rec1p1ent s -employment practices, in connection’
7f”w1th any. program or act1v1ty rece1v1ng FederaT ass1stance from the DOE

“18 ADDITIONAL TECHNICAL DATA REQUIREMENTS

L A._ In add1t1on to" the techn1ca1 data spec1f1ed eTsewhere in th1s
‘Agreement to be delivered; the Contract1ng Officer may at-any time: dur1ng

A'”:the Agreement “performance or within oné™(1) year. after. final payment call

for the Participant to deliver. .any. techn1ca] data  first. produced or:.

5-_spec1f1ca11y used in the performance of this Agreement’ except techn1ca1 ‘

qdata perta1n1ng to 1tems of standard commerc1a1 des1gn.‘

B.- The prov1s1ons of the “R1ghts in Techn1ca1 Data“‘clause 1nc1uded

‘if,}1n this Agreement are app]xcabTe to all techn1cal data“called for.under. th1s.y' L
. Additional” Technical Data Requwrements cTause Accord1ng]y, nothing AEANRREE

‘ivf7the "R1ghts 1n Techn1ca1 Data" cTause

© “contained:in this:clause’ shall ‘require the Part1c1pant to actually deliver:
- any technical data, the delivery of wh1ch is. excused by paragraph E. of '

ook

“~t_3091280'gyﬁ“;;?f
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';-118 ADDITIONAL TECHNICAL DATA REQUIREMENTS

C. When techn1ca1 data are to be de11vered under th1s clause the ;

aﬁg'Part1c1pant will be: compensated for appropriate costs -for convert1ng such-

‘data into the prescr1bed form for reproduct1on and for de11very. P ;”T

,'19;' RIGHTS IN: TECHNICAL DATA - LONG FORM -

D]fA Def1n1t1ons._vf'

S ’:7n(17*1"Techn1ca1 Data" means recorded 1nformat1on regard]ess
- -of form or.characteristic, of a scientific or technical nature.. :
-0 It may, for example document research, experimental,: deve]opmenta1:~"‘
... or-demonstration,. or engineering work, or be usable. or‘used to
. define a design or process, or to procure, produce, support,
. ~maintain, ‘or operate materiel.. The data may be-graphic or - S
R ‘p1ctor1aT delineations in media such as drawings or photographs, .
-text in specifications’ or'related performance or design type
.-documents, or: computer: software (inctuding computer programs; .
computer. software data bases,. and computer software: documentat1on)
Examp]es of technical data 1nc1ude research and engineering. v
.data, engineering draw1ngs and associated lists,. specifications,
- standards process. sheets, manuals, technical reports, catalog -
“item! 1dent1f1cat1on and related 1nformat1on.‘ Technical -data_as
. used. herein does. not include financial reports, cost analyses,
":;‘<and other 1nformat1on 1nc1denta1 to Agreement adm1n1strat1on. D

- ""(2) "Propr1etary Data ‘means techn1ca1 data- wh1ch embody
. trade secrets ‘developed at private expense, such' as design’ )
© “procedures or' technigues, chemical composition of materials, or
- 'manufacturing methods processes, or treatments, 1nc1ud1ng m1nor
-mod1f1cat1ons thereof prov1ded that- such data

‘ i) Are not generaTTy known or. ava11ab1e from ‘
A;u.other sources. w1thout ob11gat1on concern1ng the1r‘r A
".conf1dent1a11ty, » , s

- (11) Have not” been made ava11ab1e by the owner. to o
: z-others w1thout obT1gat1on concern1ng its conf1dent1a11ty, T
’ f'.and . - g A o L

l_ ,f i(111) Are not already avaITabTe to the Government Do
'“?fgw1thout ob11gat1on concern1ng their conf1dent1a11ty.-'v,

B e "Contract Data“ means techn1ca1 data first produced

S in the performance of the Agreement -technical data which-are
.,_ﬁspec1f1ed to be delivered in the Agreement techn1cal data that- .
.. may-be’called for under-the "Additional Technical Data Requ1rements".
- “clause of the Agreement, if .any, or technical data actually ‘
""jde11vered in: connect1on w1th the Agreement. G

“f{ﬁogjégoll,iﬂf’d
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RS Y RIGHTS IN TECHNICAL DATA - LONG FORM (‘Co‘nt{d&) TR T

e ”:u(4j' "Un11m1ted R1ghts" means: rwghts to. use, dup11cate or
S disclose’ technical data, in whole or in*part, in-any manner and
for any purpose whatsoever and to permxt others to do S04 -

1T?§;,"Allocat1on of - R1ghts. o

"5,(1) The Government sha]T have

- (1) UnT1m1ted r1ghts 1n contract data except as
~;,ﬁ;;;otherw1se prov1ded beTow w1th respect to propr1etary
L data.u-' A o

e (11) The r1ght to remove cance], correct or. 1gnore
e3'"any marking not authorized by. the. terms-of this Agreement
- on any technical data furnished hereunder, if in response .
. to a'written inquiry by DOE.concerning. the,proprietyvof
the markings, the Participant fails to respond. thereto - -
S within sixty (60) days or fails to substantiate the e
. propriety of the. mark1ngs. In-either case DOE w1TT not1fy
thheTPart1c1pant of the act1on taken. : : .

o (111) No r1ghts under th1s Agreement 1n any techn1ta1
"y;data wh1ch are- not Agreement data... Ry S

'”TT(Z) The PartTCTPa”t shaIT have

- '( ) The r1ght to w1thho]d propr1etary data in,
”'Jaccordance w1th the prov1s1ons of this clause. .

. ( ) The r1ght to use. for 1ts pr1vate purposes, _
o subject to patent secur1ty ar--other prov151ons of this -
2.~ Agreement, contract data it first’ produces-in the - ,
* - _performance of. this’ Agreement ‘provided the data requ1re-“
.~ ments-of this Agreement:hdve been met as:.of the date of:

‘the private use‘of such. data. The Part1c1pant agrees:

that to the extent. it receives or.is given access to
,_r,proprvetary -data or other. techn1caT business or '
“+ financial data .in the form of recorded 1nformat1on from -
- DOE or a:DOE contractor: or subcontractor, the: Part1c1pant
“.-.shall”treat such: data in accordance. w1th any restr1ct1ve
- legend-contained: thereon unless use is spec1f1ca]1y
.- ‘authorized by pr1or wr1tten approva] of the Contract1ng
;ﬁgOff1cer..,' s e : :

R ‘»(3) Noth1ng conta1ned in. th1s “R1ghts in Techn1caT Data
L ;4cTause shall . :impTly.‘a license to the ‘Government under any =
. .7 patent or be -construed as:affecting: the.scope of. any 1icenses
" or other! r1ghts otherw1se granttd o’ the Government under any
't~patent. PRI oo S . :




T APPENDIX A
. Page 11 ...

“~ftfr9fT5RIGHTS N TECHNICAL DATA - LONG FORM (cdqtfdy‘s" |

‘7-7;5C quyr1ghted Mater1a1

: : W(I) The Part1c1pant shali not w1thout pr1or written

" authorization of the’ Contract1ng Off1cer ‘establish a claim to
. statutory copyright in-any Agreement data first produced in. the
‘“wfﬂperformance of the Agreement. To ‘the extent such’ author12at1on -
-~ is’granted, -the -Government reserves for itself -and others. .
- —acting ‘on its behalf a royalty-free, nonexc]us1ve, 1rrevocab1e
. worldwide license for Governmental- purposes to publish, dlstrlbute
.~ “translate, duplicate, exhibit and: perform any such. data copy-
:‘;.¢j-r1ghted by the Part1c1pant. . . ,

s (2) The’ Part1c1pant agrees not to.. 1nc1ude in’ the techn1ca1
L data delivered ‘under' the-Agreement any. material copyrighted by
~ ‘the: ‘Participant and not to knowingly include any material
. copyrighted by others w1thout first granting -or obta1n1ng at no
" cost.a Yicense therein for the benefit of the Government of the
*  same 'scope as: set forth-in subparagraph C.(1) above, -If such-
.. ' royalty-free license is ‘unavailable and the Participant never-
. theless .determines that such copyrighted material must be .
~ included inthe technical data to be delivered, rather than
. merely- incorporated- there1n by ‘reference, the Part1c1pant sha]] P
.7 request: the:written authorization of the Contracting Officer =
" to. include -such- copyr1ghted mater1a1 1n the techn1ca1 data C
}w1thout a; 11cense. jii‘ ‘ o :

o ‘D. f Subcontract1ng. It is. the respons1b111ty of the Part1c1pant to
,obtatn from its. contractors technical data and rights therein, on behalf .
" of the Government, necessary to fulfill the. Part1c1pant ] ob11gat1ons

to the Government with. respect. to such data.. In the event- of refusal .
- by.a subcontractor: to accept an article afford1ng the Governnent such rlghts
”“~the Part1c1pant sha11 - . . ,

o ’(1) Prompt]y subm1t wr1tten not1ce t0 the Contracttng
~»‘Off1cer 'setting forth reasons for the subcontractor's. refusal and -

- other pertinent 1nformat1on wh1ch may exped1te d1spos1t1on of
;Lthe matter and , . S

R ~';:(2) Not proceed with’ the. contract w1thout the, wr1tten,"
“'fauthor1zat1on of the Contract1ng Off1cer. ) T

- E. W1thhold1ggiof Propr1etary Data.- Notw1thstand1ng the 1nc1us1on L
;of the "Add1t10na1 Technical Data Requirements” clause in this ‘Agreement

hfjor any provision of: this Agreement specifying the delivery of technical
" data, the Participant may. withhold" proprietary data from delivery, prov1ded

:that theParticipant:furnishes in lieu of -any such proprietary data,

' R-w1thhe1d technical- data disclosing the source, size, configuration; matlng

- -and .attachment. character1st1cs functional characterwst1cs and’ performance’
”»requ1rements ( Form, F1t and Funct1on data, ‘@.g., specjf1cat1on_control
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”‘draw1ngs catalog sheets enve]ope draw1ngs, etc. ) or. a generaT descr1pt1on R
of 'such proprietary data where "Form; Fit and Function".data are not- app11cab1e. -
- The Government shall- acguire no r1ghts to_any proprietary data so withheld '

: - except- that such data shall.be subject to the "Inspect1on Rights" provisions of
paragraph F., and’ if included, the "Limited. Rights-in Propr1etary Data" provisions

'.of paragraph G. and the “Part1c1pant L1cens1ng" prov1s1ons of paragraph H.

. F Inspect1on R1ghts. Except as: may be. otherw1se spec1f1ed in th1s '

'f}'Agreement ‘for specific-items.of propr1etary data -which are not'subject to this’

. paragraph; the Contracting Officer's representatives; at all reasonable times - -
‘up'to. three (3) years after final payment.under this Agreement, may inspect at

- .the Part1c1pant s facility any proprietary data’ withheld under paragraph E. and"

not furnished: under: paragraph -G.. for the' purposes of verifying that such data
- .properly fell within the: w1thhold1ng prov1s1on of paragraph Eoy or for evaTuat1ng
uwork performance. 2_,_, . : . . :

uf_ZO CONTRACT NORK HOURS AND- SAFETY STANDARDS ACT - OVERTIME COMPENSATION

: [Th1s Agreement to the extent that it is of a character spec1f1ed
f1n the Contract Work Hours and Safety Standards Act (40 U.S.C. 327-333),

N*‘1s subject to the following provisions and to-all other applicable prov1s1dns

and except1ons of such Act and the reguTat1ons of the Secretary of Labor o
- thereunder J : o Bl s , :

“5*.A Overt1me Requ1rements.- The Part1c1pant or contractor contract1ng

:L~for any part.of- the Agreement work, which may require’ or. involve the’ emp]oyment ;} 3
. -of laborers, mechan1cs apprentlces .trainees, watchmen, and guards, shall” '

" require or permit any Taborer mechanic), apprent1ce tra1nee watchman, or.

. guard;’ in any: workweek in wh1ch he. is emp]oyed on such work, to work in. excess

“of eight (8) hours in ‘any -calendar 'day, or in excess of forty (40) hours in

‘j-]such workweek ; ‘on work subject to the provisions of the Contract Work Hours and
- Safety: Standards Act, unTess such laborer, mechanic, apprentice, trainee,

watchman, or’ guard receives ‘compensation; at a-rate not less -than one and -

- one- ha]f times- his basic rate of pay for: all-such hours worked. in excess of

. eight (8) hours in ‘any. calendar day, or in excess of forty-(40) hours in such
: Aworkweek whlchever 1s the greater number of overt1me hours.; -

"TT~B;5 V1oTat1on L1ab1T1ty for Unpa1d Nages, L1qu1dated Damages.; n.

'Hfi;the event . of any v1oTat1on of -the .provisions of paragraph-A., the- Part1c1pant

and any. contractor respons1b1e therefor shall be liable’ to any affected employee’.-h5""\

5;*7for his unpaid wages.- In addition, such Part1c1pant and. contractor shall be -
~1iable‘to the.United States for T1qu1dated damages. - Such’ T1qu1dated damages

shall be computed w1th respect to each’ individual. Taborer mechanic, apprent1ce

v"y trainee, ‘watchman, or guard employed. in violation of the- prov1s1ons -of para-.
" rgraph A. in the sum-of $10 for each” caTendar day onm which such- empToyee wa's
Hrequ1red .or. permitted to'be employed- on such work: in excess of eight (8). hours L

-« or’in’ excess:of - his.. standard workweek of forty (40) hours w1thout payment of -
- the overt1me wages requ1red by paragraph A. Lo ‘
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‘5¥ﬁ20 CONTRACT WORK HOURS AND SAFETY STANDARDS ACT - OVERTIME COMPENSATION (Cont )

o C. WTthho1dT_g for UnpaTd Wages and’ LTqquated Danages. 'The Contract-
:u”;Tng Officer. may withhold. from the Government Prime Participant, From any .
ﬁjlmoneys payable on .account. of., work performed by the -Participant or contractor

.7.rsuch-sums .as may amenTstratTvely be determined to be- necessary: to. satisfy any
.»f/ﬂ1ab111t185 of “such’ Part1c1pant ‘or contractor for unpaTd wages and 1Tqu1dated
V;mdamages as prov1ded in: the prOVTSTons of. paragraph B. -

' aﬁ{w'l? =D Subcontracts. The PartTCTpant shal] Tnsert paragraphs A.-through
e De ‘of this-clause in.all subcontracts, and shal] reqUTre theTr Tnc1uSTon in al]
”subcontracts of any tTer._.L,;';w N o o 3

e E." Records. The PartTCTpant shall maTntaTn payro]l records contaTnTng
g;;the TnformatTOn speCTfTed in .29 CFR 516.2(a). Such: records sha]l be preserved
*_for three (3) years from the comp]etTon of the Agreement. o .

: 2] PATENT RIGHTS = LONG FORM

’}xg;f (1) "SubJect InventTon ‘means any. invention or- discovery of the
e fPartTCTpant ‘conceived or first actually reduced to- pract1ce in the -
iuﬁjgcourse of or under this Agreement and includes any art, method,

-Iprocess machine’; ‘manufacture, ‘design, or compasition: of matter, or o

'rany new and usefu] Tmprovement thereof, or-any variety of. p]ants

- Swhether patented or unpatented undeyr’ the. Patent Laws of the UnTted

f'fh}States of. Amer1ca or any foreTgn country. ‘ o Lo

o 7'(2)*‘“Contract" méans any contract grant, agreement, under-.V :
j‘g?standTng -or ‘other arrangement thch Tncludes research, develop-

... 7 »ment, or demonstration work, and Tncludes any assTgnment or
o substTtutTon of partTes.A_;- . . o ;

TR 1(3) "States and domest1c munTc1pa1 governments means theﬁstatesy’;, .
'431;0f the United. States;, the District of:Columbia, Puerto Rico, the
L "VTrng ‘Islands, AmerTcan Samoa, Guam; the Trust Territory of the - .
”‘;-PaCTch Is]ands,‘and any poTTtTcal sudeVTSTon and agenCTes thereof. o

‘f*(4)V “Government agency ‘Tnc1udes an executTve department
‘ndependent: commission, board, ofche :agency., administration; o
-authority, Government. corporatTon, or.other. Government. estab\Tsh-;w-u;.'
“ment:of the Executive Branch of the Government of the bnTted ’
;States:of'America,,c R : S S .

S (S)f‘“To the pOTnt of practTcal appchatTon means to manu-h.

L j;facture in-the' case of-a composition or product, to practice.in
.....;thecase of a process, or to operate in the case of a macthe and”

~ under.'such conditions as to-.establish that the invertion'is being .
u;'worked and - that its beneths are reasonab]y acceSSTble Lo the 'g v

o
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SR (6)”"Patent Counsel" means the DOE Patent Counsel ass1st1ng
*ay,?the procur1ng act1v1ty.,_ a : '

A]locat1on of Pr1nc1pa1 R1ghts. o

_,‘»‘,-«1(1) Ass1gnment to the Government._ The Part1c1pant agrees
. 7:to .assign to the Government the entire -right, title, and 1nterest
" throughout . the, wor1d in and to each-Subject . Invent1on except to -
“ ... the extent that rights: are retained- by-the: Participant. under
i,subparagraph B (2) and paragraph Co of th1s clause. o

. (2) Greater R1ghts Detern1nat1ons.»‘The Part1c1pant or .
.“*the employee-inventor with. authorization of the: Part1c1pant may _ _
e request .greater rights: than.the nonexclusive license and the for- . -~
.- eign patent rights provided in paragraph.C. of this clause on )
.chdent1f1ed inventions, in accordance with 41 CFR. 9-9.109-6. -Such
. requests must be submitted to- PatentCounsel (w1th not7f1cat1on ,
© “by Patent Counsel to the Contracting Officer) at.the time of.the
~ first. disclosure pursuant to subparagraph £.(2) of this clause, or
- .not later than nine (9) months after: conception or first. actua]
.. “reduction to.practice, whichever dccurs first, ‘or such longer per1od
. .as may be author1zed by’ Patent Counsel (with not1f1cat1on by
. .Patent Counsel .to the Contracting Off1cer) for good cause shown
‘“”;Jn wr1t1ng by the, Part1c1pant. R L L

A'ffJC M1n1mum R1ghts to ‘the Part1c1pant.,_.cfzi~5" R

) 'v(l) Part1c1pant L1cense. The Part1c1pant reserves a revocab]e
- _nonexclusive, paid-up Ticense in each patént appl1cat1on filed -
Aj”1n any . country on a“Subject. Invention and- any resulting .patent
.. in: which the. Government acquires title. The Ticense shall extend

, to the Participant's domestic subsidiaries and-affiliates, if -

-+, any, ‘within the corporate structure of which the<Participant is a

- part-and. shall include the.right. to-grant . sublicenses of the-same-

. "~ scope. to’the extent .the Participant -was 1egallj obligated to-do so -

~ at the time theé Agreement was awarded. The-license. shall be -
" transferable only with approval of DOE except when transferred to -
.- the successor of that part-.of the Part1c1pant s bus1ness to wh1ch
'} the 1nvent1on perta1ns. : , , .

T "M(Z) ‘Revocation L1m1tat1ons. The‘Part1c1pant’s‘noneXClusive LR
= Ticense retained. pursuant to subparagraph C.(1) .of this clause - . =
"< and 'sublicenses ‘granted thereunder may be revoked or mod1f1ed by

:-DOE, either in-whole.or in part, only to the-éxtent necessary T

- to ach1eve exped1t1ous pract1ca1 application of the Subject’

- Invention under DOE s .publistied 1icensing- regu]atlons (10. CFR
© - 7781),-and only to. the’ extent an exclusive license is actua11y ‘
'*g'granted. This .license: shall’ not-be. revoked in.that field of- use.i

S« and/or. the: geographical -areas in- which the Participant, or its:
.. - sublicensee, has brought the. invention- to' the .point of pract1ca}

o application and. continues to-make the.benefits. of the .invention’®

. -reasonably. access1b1e 'to the pub11c, or. 1s expected to do S0 -
-:‘w1th1n a reasonable tlme.h o S c

091280
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et (3) Revocat1on Procedures.. Before mod1f1cat1on or révocas ,
»'Qt1on 'of the Ticense or sublicense, pursuant to subparagraph C. (2)
~ of this clause, DOE shall furnish the Part1c1pant a.written notice
©oofitse intention to modify or revoke the license and.any- sub11cense
. thereunder, and the Participant shall be: allowed thirty (30) days,-
o such Ionger period as may -be authorized. by the Patent Counsel (w1th
" notification by Patent Counsel: to the. Contracting Officer) for good-
[ _cause shown in writing-by the.Participant, -after.--such notice to show
", .cause. why the-license or any sublicense-should not be modified or:

Sl T with 10 CFR--781," any decision. concern1ng the mod1f1cat1on or revocat1on.;
"l,iof 1ts 11cense or ‘any sub11cense.;;v . S

R ‘(4) Fore1gn Patent R1ghts. Upon written request. to Patent
'frCounseT (w1th notification by Patent Counse] to the Contracting-
Officer), in accordance with subparagraph €.(2)(i) of this.clause,
~and’ subject to -DOE, security reguTat1ons and requirements, there shall-
... be.reserved to the Participant, or.the employee-inventor with .
- 7 authorization of the. Part1c1pant the patent rights to a Subject
: :jInvent1on in-any foreign. country where the Government has eTected not
fﬂ‘{to secure such r1ghts prov1ded o X

';(i) The rec1p1ent of such r1ghts when spec1f1ca11y
- “requested by DOE'and three (3) years after issuance of a
oo foreign patent d1sclos1ng saids Subject Inventxon shaTT Lo
vﬁl‘furnxsh DOE a’ report sett1ng forth o L

. ”’(A)r The commerc1a1 use that is be1ng made, or 1s T
1ntended to be nade of sa1d 1nventlon and :

(B) The steps taken to br1ng the 1nvent1on to
the po1nt of practical application or to make the
“j1nvent1on ava1Tab1e for T1cens1ng. B S

, 5 (11) The Government shaTT reta1n at Teast an- 1rrevoc-
o abley nonexc]us1ve paid-up license to make, ‘use; -and:
- sell -the. 1nventlon throughout . the: world by or on behalf
" of the Government (including -any Government agency) and .

y 7.;jStates ‘and domestic’ municipal governments, unless the. Lol
o Secretdry or his’ des1gnee determines. that it would. not be in
:the public interest. to: acquire the Ticense for the States -

tfiand domest1c mun1c1pa1 governments.—~ S : -

j~v5ff](ii1) SubJect to the r1ghts granted in: Subparagraphs o
©7 Ca(1),:(2), and (3) of this clause, the Secretary or -

... his designee shall have the right to' terminate the fore1gn -
.’patent-rights granted in this subparagraph C.(4) in wholeor . .
‘in-part.cunless . the rec1p1ent of such rights_ demonstrates o

. .the’ sat1sfact1on of the Secretary or his" designee that-

- effective: steps necessary to. accomp11sh substantial-utiliza-

- tionlof- the invention have been- taken or w1th1n 2 reasonab]e"'
’fifgt1me w111 be taken..g:- : ~ Pt s :

oswgn L

~‘L”rrevoked. .The Participant:shall. have the right to appeal, in accordance: ST
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S ) SubJect to the r1ghts granted in. subparagraphs
. .C (1) (2), and(3) of 'this clause, the Secretary or
© his des1gnee shall have the.right,’ commenc1ng four (4)
- years-after foreign patent r1ghts are-accorded .under -
.~this subparagraph C.(4), to-require ‘the granting of a ,
.~ nonexclusive or part1al]y exclusive license to a'responsible .
" applicant or app]1cants .upon. terms: reasonable ‘under the-
<7 circumstances.and- in. appropr1ate c1rcumstances to-terminate’
-'. said foreign:- patent rights in whole or in part, f0110w1ng a .
- -~ heariing upon notice thereof t0 the _public, upon a pet1t1on o
L. “by.an 1nterested person Just1fy1ng such hear1ng

: (A) If the Secretary or: h1s des1gnee determ1nes,
upon review .of such material as he deems. relevant, and .
“.. after the rec1p1ent of such rights, or other 1nterested

person,. has: had the opportunity to provide such relevant
.. and material .information as-the Secretary or his
. designee may. require, that such foreign patent rights
"jhave tended - substantially to lessen competwtwon or
* to'result in 'undue market. concentration in any section
" of the United-States.in any line of commerce to wh1ch .
T the technology relates; or = ‘ :

R (B) Unless the rec1p1ent of such r1ghts demon-
o “strates to the satisfaction.of the Secretary or his.
designee at such hearing that the ‘recipient has taken-
“effective steps, or within ‘a reasonable time thereafter
'is expected to. take such steps, necessary to accomp11sh
F_psubstant1a1 ut111zat1on of the 1nvent1on.h

D F111ng of - Patent App11cat1ons. A

. (1) With respect to edch SubJect Invent1on in wh1ch the Part1c1pant
- or the inventor requests foreign.patent rights.in accordance with.
. subparagraph C.(4) of -this clause,: a request may .also be made for the =
“right to file and prosecute the U.S. application on behalf of the U.S.
 Government. If such request is granted, the Participant or inventor
> shall-file a domestic patent application on the. invention within s1x
-(6) months after the request. for foreign patent r1ghts is granted,.
- such longer period’ of time as may be. approved by the Patent Counsel
©. - for ‘good -cause. shown in. wr1t1ng by the‘requester. With respect”
©. to the invention; the: requester shall promptly notify - the Patent -
" Counsel (with not1f1cat1on by ‘Patent Counsel to the: Contract1ng
- ;Off1cer) of anj dec1s1on not to f11e an, app11cat1on. :

-:(2) For each SubJect Invent1on on:which-a domest1c patent

(;japp11cat1on is . filed by the- Part1c1pant or-. 1nventor the Part1c1pant
Looeor 1nventor shal] . o o L

Q91280
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(1) W1th1n two (2) months after the f111ng or -
g w1th1n two (2) months after submission.of the invention’ ,
disclosure if the patent application- previously -has "o
. been filed, deliver to- ‘the Patent Counsel ‘a copy of
~ the’ app11cat1on as filedr 1nc1ud1ng the f111ng date and
.mrwlnmmmykkfﬂ : : .

(11) W1th1n .six (6) months after f111ng the ,
" _app11cat1on or within six - (6) months- after submitting
" the-invention disclosure if the.application has been "
~filed previously, deliver to- the Patent Counsel a duly *
‘executed and. approved assignment to .the Government on
a form spec1f1ed by the: Government :

i(111) Prov1de the Patent Counse1 w1th the or1g1na1
© patent grant prompt]y after a. patent 15 1ssued on - ..
.'the app]xcat1on, and T Cn

_ (1v) Not 1ess ‘than th1rty (30) days before the
expiration of the response period.for any: action . o
required by the Patent and Trademark.Office, notify = -

"the Patent Counsel of ‘any'decision not to. cont1nue o
w.prosecut1on of the app11cat1on.:_'_;-; :

S "(3) W1th respect to each SubJect Invent1on in whﬁch the Part1c1pant
< or inventor-has. requested foreign-patent rights, the- Part1c1pant or
_inventor ‘shall file a patent app11cat1on on the inventijon in each
~ foreign country- in which such request is granted in accordance with
applicable: statutes and regulat1ons and w1th1n one of the fol]ow1ng
_per1ods ' T o Lo
( ) E1ght (8) months from. the datt of f1]1ng a
;‘Vcorrespond1ng United States. app]1cat1on or- if such - .
“an-application is“not filed,. s1x (6) months from the e
gdate the _request’ was granted : S -

(11) Six. (6) months from the date a 11cense is o

- -granted by.the Commissioner of Patents and Trademarks -

. - to file the: fore1gn patent. app11cat1on where such - '
j;f111ng has. been proh1b1ted by secur1ty reasons, or.

S .W‘(111) Such longer per1ods as may be approved by
- the ,Patent. Counsel .for: good cause shown in- wr1t1ng by
::the Part1c1pant or 1nventor. e . .

- ( ) SubJect to: the 11cense spec1f1ed in. subparagraphs C (1) (2)
";;-ﬁjand (3) of this clause; the Participant or -inventor agrees to convey
R0 the Government, upon. request, the entire: r1gh “title, and “interest’
S inCany forelgn country in which the-Participant or 1nventor fails to- A
rt»;ihave a patent applxcat1on f11ed in accordance w1th subparagraph D (3) o

-ff'fioQT280¥;:*fﬁgj;f&kflfiniix?
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" of. th1s c]ause ‘or - dec1des not to’ cont1nue prosecut1on or ‘to pay any

:«,ma1ntenance fees covering the invention.~ To. avoid. forfeiture of the -

' patent- -application or patent.the Participant or inventor shall, not '°'] ;
- less than s1xty (60) days. before the expiration period for any. action;_,:

M”a-requ1red by any Patent Office, notify the Patent Counsel of such

failure or decision,” and de]1ver to the Patent Counsel the executed

".:1nstruments necessary for the conveyance spec1f1ed in this® paragraph.

'-fffE Invent1on Ident1f1cat1on D1sclosures and - Reports.yfijif,ﬂl7

fi?(T) The. Part1c1pant shall estab11sh and ma1nta1n active and.
effective procedures. to ensure that Subject Inventions. are prompt]y :

‘?§1dent1f1ed and- timely disclosed. . These procedures: shall include the

. ‘maintenance of labaratory notebooks or- equivalent records and any
" other: records that are: reasonably necessary. to document the concept1on

gand/or the first. actual.reduction to practice of Subject Inventions,
~and. records which-show that the procedures for. identifying and- d1sclos1ng
:the inventions are-followed. ‘Upon request, the Participant shall

furnish the Contracting:Officer a description of these procedures so .

'that he may eva]uate and determ1ne their effect1veness.- -

,(2) The Part1c1pant shal] furnish the Patent Counse] (withl"

‘notification by: Patent Counse] to the Contract1ng 0ff1cer) on a h

J":jDOE-approved form

u 'rt(i)_ A wr1tten report conta1n1ng ful] and comp]ete techn1ca1
J_1nfornat1on concerning each Subject Invention:within six. (6)-
' .months after conception or first actual reduction to. pract1ce
:whichever occurs first in the course of or ‘under: ‘this Agreement
but' in any event prior to -any on sale, pub11c use or public.
_.d1sclosure of such invention known to the Participant. - The report -
-shall. 1dent1fy the Agreement and inventor and shall be sufficiently

Ll comp]ete in technical detail. and appropr1ate1y illustrated by

-+ 'sketch or diagram to convey to one skilled in. the .art“to which the
.inventiogn: perta1ns a clear understand1ng of ‘the natire;, purpose,
.. operation, .and to the extent known, - the phjs1ca1 chem1ca1
. biological,:or electrical character1st1cs of the 1nvent1on. A
- The report should: also include any: request for. foreign patent .
- rights. under: subparagraph C.(4), of this.clause and any request to .
- file a. domest1c patent’ application under subparagraph D.(1) o
. this.clause. - However such requests shall be-made within. the
- period- set forth in subparagraph B.(2) of this clausé..-When an.
invention is:reported under this- subparagraph E. (2)("),‘1t shall
be presumed tohave been made in-the manner specified in Section s
7 9(a)(1) and (2) of 42 U.S.C. 5908 unless the Participant contends
- it.was not so made in accordance w1th subparagraph G (2)(11)
"of th1s clause.; - . : : R

(11) Upon request but not more than annua]]y, 1nter1m L”»n

A"ijireports on.a DOE-approved form 11st1ng Subject Inventions -and -

-;”‘subcontracts awarded conta1n1ng a Patent nghts art1c1e for that
._lperwod and certwfy1ng that : o
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' 44 (A) ‘The Part1c1pant < procedures for 1dent1fy- o
’vy~1ng and disclosing Subject Inventions:as required -

_‘vdiuby this .paragraph E. have’ been foTTowed throughout
";fathe report1ng per1od cr o

R “bf(B) ATl SubJect Invent1ons have. been d1scTosed A? B
'vg';or that there are- no’ such 1nvent1ons, and o

(C) ATT subcontracts conta1n1ng a Patent R
R1ghts clause have been reported or. that no: such
subcontracts have been awarded.

- (111) A f1na1 report on a DOE-approved form w1th1n
‘three. (3) months after completion of the Agreement work -
. ‘1isting all Subject Inventions and all subcontracts awarded
L conta1n1ng a Patent R1ghts clause. and cert1fy1ng that

1c(A) Al SubJect Inventions have been d1s-:' ,
c]osed or- that there were. no such 1nvent1ons, and ,

77'(B) A]T subcontracts conta1n1ng a Patent
R1ghts article have been reported or that no such
subcontracts have been awarded. : o

i *~](3) The Part1c1pant shaTT obta1n patent agreenents to effectuate :
~the prov1s1ons of this clause from all:persons in . its-employ who

__perform any part of ‘the work under this Agreement except.- nontechn1ca1
'upersonneT such as cler1ca1 emp]oyees and manua] Taborers.

S (4) The Part1c1pant agrees that ‘the Government may dup11cate
,_~nand d1scTose Subjact: Invention d1scTosures and all other reports’
~and papers’ furnished or requ1red ‘to 'be furnished- pursuant to- this ,
‘;'clause. “If.‘the -Participant is to.file a foreign patent application .
 on'a Subject - .Invention,. ‘the. Government - agrees, upon written request,
to use. its best efforts to withhold pub11cat10n of 'such invention
" disclosures until the expiration of the time period specified in-
,;;subparagraph D.(1)*of this"clause, but in no event shall the Government
: gor 1ts empToyees be ]1ab1e for any pub11cat1on thereof

'A5F Pub11cat1on., It 1s recognlzed that dur1ng the course -of. the work

ﬂﬁ»funder th1§“ﬁ§?§§ﬁ§ﬁt the Participant or its employees may from time to time
- vdesire to,releéase or publish information regarding'scientific.or technical . .
developments.conceived or-first actually reduced: to. practice in the course of -

©.-or under this. ‘Agreement.* In. order- that, publ1c disclosure of ‘such.informa=-

‘tion will not adversely affect the patent interests of DOE or the Part1c1pant

.° patent- approvaT for rélease or publication shall-be: secured from Patent '
"'Counse] pr1or to any such re]ease or pub11cat1on. B

: ?L'G Forfe1ture of R1ghts in. Unreported SubJect Invent1ons.

(1) The Part1c1pant shaTT forfe1t to the Government, at the
request of the Secretary or. h1s des1gnee, aTT r]ghts in any

‘hv3091280
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[F\SubJect Invent1on wh1ch the Part1c1pant fa11s to report to Patent
.z.u.J}Counsel (with notification by Patent Counsel” to the Contracting "
'v,_'Offxcer) w1th1n s1x (6) months after the . tine the Partxc1pant

(x) Fxles or causes ‘to be - f11ed a Un1ted States ‘J‘M
or fore1gn patent appl1cat10n thereon or "v '

f; e (11) Submxts the f1na1 report requxred by subparagraph L
z,E‘( )(111) of thxs clause wh1chever 15 1ater. S

L (2) However, the Part1c1pant sha?l not forfewt r1ghts ;
i‘xn -a Subject. Invention if, within the time specified in (1)(i)

g “ror (1)(11) of thls paragraph G., the Part1c1pant

(1) Prepares a. wr1tten dec1s1on based upon a rev1ew
Aof the record that the .invention was. neither conceived nor -
jff1rst actually reduced to practice in the course of or.
. under the Agreement and delivers the. same to ‘Patent’ Counse]
. {with not1f1cat10n by Patent Counsel to. the Contract7ng
,a_'Offxcer), or 0 : :

A ( i) Contendwng that the 1nvent10n is not a SubJect

.. Invention the Participant nevertheless discloses.the . =
- " invention and- all.-facts pertinent to.this contention to the .

- . -Patent, Counsel:{with not1f1cat1on by Patent Counsel to the .
"'VContract1ng Off?cer), or - : .

e fl, (111) Estab11shes that the fa1lure to d1sclose d1d not
' E'resu1t from the Part1c1pant s fault or negltgence‘~ ~

.;"'%(3) Pend1ng written’ assxgnment of - the patent appllcatwons and
_patents: on'a. Subject ‘Invention determined by the Secretary or
© his: designee to be forfeited . (such determ1nat1on to be.a final
' decision under -the "Disputes” ¢lause of this Agreement), the -
= Partzcxpant shall: be deemed to hold the invention and the patent
: A'app11cat10ns and' patents perta1n1ng thereto in trust for the L
.- Government. - The forfeiture provision of this paragraph.G.. shall
- be in addition to. and-shall not: supersede.other rights and” S
remedies which'the Government may have with respect to Sub;ect R
finventxons.¢;~3j:.a e ,_‘, Soo ,‘i_qﬁ‘%‘,“ S

Examlnat1on of Records Relatwng to Invent1ons.‘

S “:(T) The Contract1ng Off1cer or. h1s authorwzed representat1ve, '

o until the expiration of three (3)-years: after fwnal payment ynder -

- this. Agreenent 'shall.have the right to examine any books (1nc}ud1ngﬂ o
17;;iaboratory notebooks) records, documents, and other supporting data . -
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,'fof the Part1c1pant wh1ch the - Contract1ng Off1cer or h1s author1zed
“representative reasonably deems pertinent to ‘the d1scovery or -
. v -identification .of Subject Inventions-or to: determ1ne comp11ance
. w1th the requ1rements of th1s c]ause.‘~ Lk . :

(2) The Contract1ng Off1cer or h1s authorlzed representatlve

;dshall have the right to examine.'dll books (including laboratory
‘notebooks):,” records .and: documents: of the Participant.relating: to the

-'fjconcept1on of first .actual reduction to practice ofinventions

- in the same field of technology as the work under this Agreement ;'~;

;;:5 to determlne whether: any such 1nvent10ns are-Subject Invent1ons,
N 1f the Part1c1pant refuses or fa1ls to

S (1) Estab11sh the procedures of subparagraph E. (1)’
: of th1s c]ause or e e DR

,w(j1)' Ma1nta1n and fo]]ow such procedures or

Coo (i) Correct or e11m1nate any mater1al def1c1ency
-7 in the, procedures within thirty (30) days after the
- Contract1ng 0ff1cer not1f1es the Part1c1pant of such a
deef1c1ency.» G . _

‘AISJLW1thho1d1ng of Payment (Not App11cab1e to Subcontracts)

hL(]) Any time before f1na1 payment of - the amount of this. Agreement

. the Contracting Officer may, if he deems such action warranted; withhold

" o9ize0)

payment until a reserve not exceed1ng $50,000 or 5 percent of the
amount of.‘this Agreement, whichever is 1ess, shall have been set as1de

141f in h1s op1n1on the Part1c1pant fa1]s to:

(1) Estab11sh maxnta1n and follow effectlve
: ',procedures for 1dent1fy1ng ‘and-disclosing Subject - .
o Invent1ons pursuant to subparagraph E (1)wof thIS_n S

. fclause

(11 D1sc1ose any SubJect Invent1on pursuant to sub- o

‘ '.J:paragraph E.(2 )(1) of. this clause; or

f;’vft»(111) De]xver the. 1nter1m reports pursuant to
*“tn;subparagraph E (2)(17) of thlS c]ause :

2 () Prov1de the information regard1ng SUbCOHtracts o
z.pypursuant to subparagraph J (5) of th1s clause; or - .

“'fi:(y). Convey to the Government in‘a ‘DOE- approved o
. form the. title: and/or rights of the Government in each IEETEN
{;Subgect Invent1on as requ1red by th1s clause._ e
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(2) The reserve or ba]ance sha]] be w1thhe1d unt11 the

S ;Contract1ng Officer has determined that the. Part1c1pant has

- . rectified whatever.deficiencies exist and has delivered all”

»reports, d1sclosures, and other 1nformat1on requ1red by the
'clause. e e R St .

- '*(3) F1na1 payment under th1s Agreement sha11 not be made by
_".’the Contracting Officer before the Participant. delivers to Patent -
" Counsel-all disclosures-of - ‘Subject ‘Inventions and. ‘other” 1nf0rmat1on
" required by subparagraph Eo(2) (1) .of this. clause, -the final’
-~ report required by -subparagraph .E. (2)(iii) -of. this clause; and
- -Patent: Counsel has issued a patent c]earance cert1f1cat1on
;f,to the Contract1ng Off1cer.esv_ ol o o

. (4) The Contract1ng Off1cer may, in. h1s d1scret1on decrease
 orincrease the sums witpheld up to- the maximum. author1zed above.
. If the- Part1c1pant is-a- nonprof1t organization, ‘the maximum amount
“that may be withheld under this paragraph shall -not exceed $50, 000
. or.l percent of ‘the amount of this Agreement, whichever is less.
~ No. ‘amount shall be withheld under this paragraph while the amount
. ‘,spec1f1ed by this.paragraph-is being withheld under other .
7 provisions of ‘the. Agreement. - The’ withholding of any amount. or”
-subsequent payment thereof. shall not be construed as a waiver.
of any r1ghts accru1ng to the Government under th1s Agreement. T

'V”fJ, Subcontracts. .

o (1) For the purpose of th1s paragraph the term “Part1c1pant
» means . the -party ‘awarding.a subcontract and-the term "subcontractor®
'.'means the party be1ng awarded a subcontract regard]ess of t1er. o

RN (2) Unless otherw1se author1zed ‘or d1rected by the Contract-
'.Jng 0ff1cer ‘the Participant shall include ‘the Patent Rights - A

.~ clause-of 41 CFR.9-9.107-5(a). or 41°CFR. 9-9,107<6 as appropriate, '~ - - -

"..modified’ to. identify the parties in- any subcontract hereunder :

.. having -as‘a _purpose. the conduct of research, deve?opment or

o demonstration work. - “In the event of" refusa] ‘by a’ subcontractor’

~ 'to acceptithis: clause, or 1f in the op1n1on 0f the Part1c1pant
o Zthis clause is’ 1ncons1stent w1th DOE s patent po]1c1es the -
‘ “ﬁPart1c1pant ' R S , S

(1) Shall promptly subm1t wr1tten not1ce to the

“;f1:Contract1ng Officer setting- forth reasons for the. ,
.~ 'subcontractor's refusal and other pert1nent 1nformat1on
:L~xwh1ch may exped1te d1spos1t1on of the matter and o

;/?”fkﬂfg;* (11) Shal] not proceed w1th the subcontract w1thout
'ff"<'”5the wr1tten author1zat1on of the Lontract1ng Off1cer

 APPENDIX A
. Pager2z2 . .



SURTIRE 1

S eI A
cl o Ln . Page 23

PATENT RIGHTS-~ LONG FDRM (Cont d)

r:(3) Except as may be otherw1se prov1ded in. th1s clause,
the Participant-shall:not, in-any: subcontract or by using a-:

.. .subcontract as cons7derat1on therefor, acquire any r1ghts in its °
vsubcontractor's Subject Invention for the Part1c1pant ‘S own: use

'f‘{u(as distinguished from such rights as may be required solely to
© fulfill the. Participant's Agreement ob11gat1ons to the Government

":,};1n the performance of thTS Agreement)

“i4f(4) All 1nvent1on dlsclosures, reports, 1nstruments, and

- other’ jnformation required to be furnished by the subcontractor-r

h;to DOE,. under- the. prov1s1ons of a Patent Rights clause in. any:

1eflsubcontract hereunder-may, in the discretion of the: Contracting
. Officer, be furn1shed to the Part1c1pant for transm1ss1on to R

L jooe.

(5) The Part1c1pant sha]] promptly not1fy the Contract1ng

o ;Off1cer in ‘writing upon the award of "any. subcontract: conta1n1ng:_;

a Patent Rights clause by identifying the subcontractor, the"

~; work to be performed under the subcontract, and. the dates of
..award, and estimated’ completion.. “Upon the request of the -

| '”?Contract1ng Officer. the Part1c1pant sha11 furnish. h1m a copy of AR

'"j;j_the subcontract. S e ,,3‘_‘: .

(6) The Part1c1pant sha]] 1dent1fy all Subgect Invent1ons

Afﬁ;of the subcontractor of. which. it . acquires knowledge in the -

performance of this Agreement and shall notify the Patent

- Counsel” (with notification by Patent -Cotunsel: to the’ Contract1ng*
© Officer) prompt1y upon the 1dent1f1cat1on of the 1nvent1ons.'

FT) ¢ 1t s, understood that the Government s a third party .

‘- benef1c1ary of any: subcontract clause granting rights to:

the.-Government in-Subject Inventions, and:the Participant hereby

v;nf-ass1gns ‘to the Government -all r1ghts that the Participant would
- have to- enforce the Subcontractor's obligations for. the: benefit . -

. of ‘the" Government with respect to Subject Inventions. ' The
,-‘Part1c1pant 'shall not be obligated to enforce the -agreements: of
e any subcontractor hereunder relating to the obligations of the
g vg,subcontractor to the Government regard1ng Subgect Invent1ons.

'“AK;_,Background Patents.;nffc;if;7?3~ﬂf'

lf.H(f) "Background Patent" means- a domest1c patent coverwng

7an invention or d1scovery which is not a Subject 'Invention and

"{ifwh1ch is owned: or. controlled by the Part1c1pant at’ any t1me
'“Qvthrough the complet1on of th1s Agreement _

091280
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, (1) Wh1ch the Part1c1pant but not the Government has
“the right to license to: others w1thout ob11gat1on to pay
roya1t1es thereon, and e

( i) Infr1ngement of wh1ch cannot reasonab]y be avo1ded
zui;fupon the pract1ce of-any. spec1f1c process,; method, machine,
.7 manufacture or composition of matter (1nc]ud1ng relat1ve1y
- iy minor ‘modifications thereof) ‘which is-a.subject of:the. .-
v7,mresearch ‘development, or demonstrat1on work performed under
-,fth1s Agreement., PR ; o .

e '(2) The Part1c1pant agrees to and does hereby grant to -
(,the Government a- royalty-free, ‘nonexclusive, license under f
- any Background- Patent:.for- purposes::of pract1c1ng a subJect of -
. this Agreement by or for the Government in. research deve]opment
‘ fgvand demonstrat1on work only S . .

(3) .The Part1c1pant also agrees that upon wr1tten app11ca- -
t1on by- DOE, it will-grant to responsible parties for.purposes -
. of practicing a subject of this Agreement, nonexc]us1ve licenses
" under any Background Patent-on: terms.that are reasonable under
. - the circumstances.. - If, however, the Participant believes that
-.ufexclus1ve or-partially exclus1ve rights are necessary . to ach1eve
.~ expeditious: commercial deve]opment or utilization, then a
. request . may be made -to- DOE for DOE approva1 of such 11cens1ng by
. the Part1c1pant..” g :

- (4) Notw1thstand1ng the forego1ng subparagraph K. (3)

*“the Participant-shall not-be obligated.to license any Background -
~.Patent if the Participant denonstrates to the satisfaction of
”;the Secretary or h1s des1gnee that - :

[ (1) A compet1t1ve a1ternat1ve to the subJect
T matter: covered by said- Background Patent is commer- .
o cially” ava11ab1e or: read11y 1ntroduc1b1e from one * -
‘- .or more other sources, or - . o

- ‘( ) The Part1c1pant or 1ts 11censees are.- supp]y-'~

N vjng the subJect matter: covered by said Background, -
T;Patent in-sufficient. quantity: and at reasonable: pr1ces
“t0- sat1sfy markéet needs-, -or have taken effect1ve steps

S or withinareasonable time are expectéd to .take - PRI

’ f;]feffectlve steps to so supply the subJect matter. .o

E~¢fL:ffAtom1c Energy

'“aﬂ(l) No c1a1m for pecunlary award or compensat1on under the
prov1s1ons of the Atom1c Energy Act of 1954 as amended shal] be

"{omz@;ggga,,,

. Page 24 .
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- asserted by the Part1c1pant or its empIOJees w1th respect to any
. invention or d1scoverj made or conce1ved in the course of or- under
th1s Agreement.,_:. c :

“ S (2) Except as otherw1se author1zed in wr1t1ng by the Contract-
ing Officer, the Part1c1pant will obtain patent agreements to -
effectuate the provisions of subparagraph' L.(1) of this clause
from all persons ‘who perform any part.of the work under this.
Agreement , ‘except nontechnical personnel such as clerical
employees and manual laborers. . ‘

M. L1m1tat1on of R1ghts. Noth1ng conta1ned in th1s Patent R1ghts
: vclause shall be deemed to give the Government any rights. with respect to

- any invention other than a Subject Invention except as set forth in the
Patent Rights article of this Agreement with respect to- Background Patents
and the Fac111t1es License. . , _

22.‘ FLOOD INSURANCE

. The Part1c1pant shaI] comp]y with the £100d 1nsurance purchase requ1rements
of Section 102(a).of the Flood Disaster Protection Act of 1973, PubTic Law - .
93-234, 87 Stat. 975, approved December 31, 1976, Section 102(a) requires, on
and after March 2, 1975 the Purchase of rood insurance in comunities where
‘'such insurance. is. ava11ab1e as a condition for ‘the receipt of any Federal

. financial assistanee for construction or acquisition purposes for use -in any
area that has been identified by the Secretary of the Department of Hous1ng and
Urban Development:as-an area having special flood hazards and provisions
prescribed by the Federal Insurance Adm1n1strat1on in 24 CFR Chapter X, Sub-

- chapter B., will: be comp11ed w1th.(dv

423.‘ UTILIZATION OF LABOR SURPLUS AREA CONCERNS

(The fo]10w1ng c]ause 1s app]1cab1c 1f th1s Agreement exceeds SIO OOO OO)

CA. It is. the p011cy of the Governnent to award contracts to Iabor
»surplus area concerns-that. agree. to perform substantially in labor surplus
areas,.where this can. be done consistent with the efficient performance
of - the Agreement -and at prices no higher than are obtainable elsewhere. = -
-~ 7. The Participant agrees to use its. best efforts to p]ace its subcontracts in .
' ;'accordance ~1th th1s po]1cy., e , , . : )

- B. .In comp y1ng with paragraph A. of this c]ause and w1th paragraph '
B.-ofxthe clause of this Agreement entitled "Utilization of Small Business.
Concerns Owned and Controlled by Socially and Economically Disadvantaged

' Individuals," the Participant in p]ac1ng its subcontracts shall observe the

following order of preference: (1) Small ‘business concerns that are Iabor S
- surplus area concerns, (2) other small bus1ness concerns, and (3) other
- Iabor surplus area concerns.. ; o . o
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28 UTILIZATION OF LABOR SURPLUS AREA CONCERNS. (cOnt'd)'77 o

o (T) The term "Tabor surpTus area’ 'means a geograph1ca1
e farea identified by the. Department of Labor as: -an area of
concentrated unemployment or underemployment or an area of
‘-Tabor surplus.,; Lol - AU

. (2) ‘The term “Tabor surplus area concern” means a concern o
_ 'naxthat together w1th its. first-tier subcontractors w111 perform R
- tsubstant1a11y 1n Tabor surp]us areas.. ST ERURE R

SN (3) The term “perform substantlaTTy in a Tabor surplus
ﬁfarea means that the costs’ incurred-on account of- manufactur1ng,‘
-production; or appropriate: services in 1abor surpTus areas -
" exceed 50 percent of the Agreement pr1ce. '_:

i-24.ffLABOR SURPLUS AREA SUBCONTRACTING PROGRAM

The Part1c1pant agrees to estab11sh and conduct a. program ‘which w111
encourage labor surplus area concerns to compete for subcontracts w1th1n the1r h
capab111t1es. In th1s connect1on the Part1c1pant shaTT ' :

TEe .(1): Des1gnate a T1a1$on off1cer who will. (a) ma1nta1n 11a1son
C withy duTy authorized: representat1ves of the Government on. labor
-~ surplus area matters, (b)- superv1se compliance with:the’ MUtilization
- of ‘Labor Surp]Us Area Concerns" clause and (c¢) adm1n1ster the Contrac-
- tor s Labor. Surp]us Area Subcontract1ng Program, S :

S (2) Prov1de adequate and t1me1/ cons1derat1on of the potent1a11t1es
of Tabor surplus area concerns in al] "make-or buy dec1s1ons, ;

- (3) Assure that Tabor surpTus ‘area concerns. w1TT have an equ1tab1e-
"'LQ'ODDOFtUHTty to compete for subcontracts, -particularly by ‘arranging
vf_sol1c1tat1ons time for the preparation of bids, quantities, specifica~
~x.tions, and de]1very schedules. SO. as. to fac111tat° the part1c1pat1on of
ZTTabor surplus area concerns,( : _ , S ,

R "(4) Ma1nta1n records show1ng the procedures wh1ch have been
‘7 adopted to’ coiny with the policies.set forth in this clause and
- .. -.report. subcontract’ awards (see 41 CFR'1-16.804-5 regarding use of =

”FrOpt1ona1 Form 61). Records’ ma1nta1ned pursuant to this clause will. be e
5 kept-available for review by the Government .until the-expiration of -
-- . cone (1) year- after the award of:this contract, or for such- longer o
‘_];ffper1od as ‘may be required by any other clause of thxs contract or
=Vj};by app11cab1e Taw or. regu]at1ons, and Lo :

T s'ff(S) Include the "Ut111zat1on of Labor Surp]us Area Concerns .
““¢lause.in ‘subcontracts which offer. substantial Tabor surp]us area N
,'fsubcontract1ng opportun1t1es..d'.-4‘ - . : . :

,,fE]B; f(T) The term “1abor’ surplus area" means a. geograph1caT area-
.+ 1dentified ‘by ‘the: Department of Labor as-an area of concentrated
“ffunemp]oyment or: underemp]oynent or an_area of ]abor surplus. .
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'24, LABOR SURPLUS AREA SUBCONTRACTING PROGRAM (Cont 4).

(2) The term ‘concern. 1ocated in a 1abor surp]us area means a
Tabor surplus. area- concern. , . : _ ‘

.. (3)_ The term “labor surp]us area concern" means.a concern that,’
. _together with its first- t1er subcontractors, w111 perform substant1a]]y
+-.1in 1abor surp]us areas. v v . _ :

S 1(4)“ The term- perform substant1a11y in labor surplus areas" means
. that -the costs  incurred on.account of ‘manufacturing, production, or
.. -dppropriate services in labor surp]us areas exceed 50 percent of .
the contract pr1ce. s

o Co The Part1c1pant further agrees to 1nsert in any subcontract hereunder
wh1ch ‘may exceed $500,000.00 and which contains the "Utilization of Labor
Surplus Area Concerns® clause, provisions which shall conform substantially to

- the language of ‘this. clause, 1nc1ud1ng this paragraph C., and to not1fy the

Contractxng Offxcer of the names of such subcontractors.'-

- 25, DISPUTES -

. ."A. Except as-otherwise provided in this Agreement, any dispute:concerning
© a question of fact arising under this Agreement which is not disposed of

. by Agreement shall be decided by the Contracting Officer,.who shall reduce his
decision to wr1t1ng and mail, or otherwise furnish a copy. thereof to the Parti-
~cipant. : The decision of the Contracting Officer shall be final and conclusive
unless within 60 days from date of receipt of such copy, the Participant mails,
‘or delivers-a written notice of appeal to. the-Department of Energy Financial
Assistance Appeals Board in accordance with 10 CFR Part 1024 (See Rule 1). The
decision of the Department of Energy Financial Assistance Appeals Board shall be

. final and conclusive unless determined by a court of competent jurisdiction to |
- have been: fradulent or capricious, or arbitrary, or so grossly erroneous as

fnecessary to imply bad faith, or not supported .by substantial evidence. In
‘connection with any appeal proceed1ng under this clause, the Part1c1pant shall .
be afforded an opportunity to be heard and to offer ev1dence in support of its

- . appeal.. Pending final decision of a dispute hereunder, the Part1c1pant shall

‘proceed diligently with the performance of .the Agreement and.in accordance with"
the- Contract1ng Off1cer s dec1s1on.:, : ;

B. Th1s "D1sputes C]ause does not prec]ude cons1derat1on of 1aw quest1ons

Cein connect1on with 'decisions provided for in: paragraph- A.- above; provided, that,
- nothing in this Agreement shall be construed as .making final the decision of any

-administrative;offjcial, representativeé or}board,‘based on a question of law.
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L 26 BUY AMERICAN ACT

SRS A._ In acqu1r1ng end products, the Buy Amer1can Act (4T U S Code TOa TOd) -
‘ S prov1des that the Government: g1ve preference to donest1c source end products. ©
For the purpose of~ th1s cTause e . ‘ : a

L 7(1)“*"Components means those art1cTes mater1aTs, and suppT1es wh1ch'f
w;uare d1rectTy 1ncorporated in the end products . -

fiTV'ﬁ—(Z)?‘"End products 'means those art1c1es mater1a]s, and suppT1es
'lwh1ch are- to be acqu1red under th1s contract for pub11c use and

- n.,‘-5(3) v"A donest1c ‘source’ end product means (T) an. unmanufactured

i end product which has been mined ‘or produced in the United States, and -
(i) an end-product manufactured in:the United States if the cost of the -

" components thereof which.are mined, produced; or:manufactured in the

- United States’ exceeds. 50 percent of the costs of all.its components. For
. .»-. the -purpose of this subparagraph A.(3 )(11), components of foreign or1g1n
,j{f“of the 'same’ type. ‘or kind -as’.the products referred to in. subparagraphs- .
7 Bo(2) oro(3) of this clause shall be treated as components m1ned produced o

©oors manufactured 1n the Unlted States. “:...-. _ .

foLt B. The Part1c1pant agrees to give preference in aTT purchases under o
. this. Cooperat1ve Agreement to domest1c source end products.;,

:='§27;f»UT1LIZAT10N OF SWALL BUSINESS ‘CONCERNS AND SMALL.SUSINESS CONCERNS
| :\*j;GWNEB‘KmT7iﬁﬁﬁoEEEDT?T?ﬁETKEETTMETEEbNoﬁﬂiﬁiﬁbesmiﬁﬁﬁﬁEET“'
. INDIVIOUALS ~ | .

S LA It 1s the poT1cy of the Un1ted States and the Department of Energy
AA,'-fthat smaTT business-concerns and -small business concerns owned and controlled
by socially and. ‘economically deadvantaged 1nd7v1duaTs shall have the maximum
o g;jpract1cab1e opportun1ty to part1c1pate in the performance of contracts Tet by
- DOE . . _ : v : ,

_ B. The Part1c1pant hereby agrees to. carry out th1s poTTcy in the award1ng N
S of subcontracts to the fuTTest extent ‘consistent with the efficient. performance - -
.. .of this Agreement., The- Part1c1pant further. agrees to cooperate in dany 'studies

Qr surveys as may: ‘be -conducted by the United. States Small Business Administration -

uf".or the - Department of Energy as. may.be necessary to determ1ne the extent of the
-iPart1c1pant . compT1ance w1th th1s cTause.}nA.-- e o

"TZ”TC.”i(T) As used in: th1s Agreement the tern smaTT bus1ness concern”
"7 shall ‘mean.a small-business’ as -defined. pursuant to Section 3 of the .
;*;ASmaTT Bus1ness Act and re]evant reguTatwons promuTgated pursuant thereto. '

,vpff‘if(Z) The term smaTT bus1ness concern owned and controTTed by
-~ socially- and econom1caTTy d1sadvantaged 1nd1v1duaTs shaTT mean a-
vf;SmaTT bus1ness concern S N A R

s (1) Wh1ch 1s at Teast 51 per centum owned by oneor AR
‘:more soctaTTy and.economtcaTTy’d1sadvantagedrjnd1v1dua1sv\A"5>"




- 27, UTILIZATION OF SMALL BUSINESS CONCERNS AND ‘SMALL BUSINESS CONCERNS

CAPPENDIX A
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- : DUNED_AND CONTROLLED BY SOCTALLY AND ECONOWTCALLY DISADVANTAGED -
'gJiINDIVIDUALS (Cont QT L .

or in‘the case of any pub11c1y-owned bus1ness at 1east 51
. per centum’of the stock of which is owned by-one or more -
soc1a11y and econom1ca11y d1sadvantaged 1nd1v1duals, and

'f ( ) Whose management and da11y bus1ness operat1ons
are contro11ed by one. or" more of such 1nd1v1dua1s.‘ o

The Part1c1pant sha]] presume that soc1a11y and econom1ca11y d1sadvantaged R

'“1nd1v1duals include Black Americans, H1span1c Americans, -Native Americans,. Asian- .

- Pacific. Aner1cans, and other minorities, or.any other 1nd1v1dua1 found to be:

- d1sadvantaged by the Small. Business: Adm1n1strat1on pursuant 1o Sect1on 8(a) ,
-of, the Small Bus1ness Act. ,“..»». ;o _ . : R o

R D._ Subcontractors sha]] prov1de a notar1zed statenent to the Part1c1pant-,
‘certifying:their-status.;as either a small business .concern or:a small’ bus1ness‘
concern -owned and contro]]ed by soc1a11/ and econom1ca1ly d1sadvantaged

'A}:1nd1v1duals.

'fjfzs UTILIZATION OF WOMEN ONNED BUSINESS CONCERNS .

G .71Af' It is the polxcy of the' Unlted States Government that women-owned
“ businesses ‘shall have the maximum’ pract1cable opportunity to part1c1pate 1n

\';i’the performance of contracts awarded by anj Federa1 agency. :

"B The Part1c1pant agrees to use its best efforts to carry out th1s

- . policy in the award of. ‘subcontracts to the fullest extent consistent w1th the

~ efficient performance of ‘this- Agreement. - As used -in this. Agreement ; ‘a woman-.‘
- -owned business" concern means a business that is at least 51% owned by a_
" woman,-or women ‘who_also. contro] and operate ‘it.  "Control"-in this context

- means exercising- the: power to make. policy decisions. . "Cperate” in this

- _context means be1ng actively 1nvolved in the day-to day management.ﬂ "wdmen"
- Mmean aII women bus1ness owners. L o : T
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S Task I

' Cooperat1ve Agreement No DE FCD7 801012]473
- o _ APPENDIX B f o - y
PROJECT TASKS SCHEDULE BACKGROUND AND REPORTING REQUIREMENTS

f'An evaluat1on of ex1st1ng 1nformat1on about a]um1nos1]1cate thermochem1stry
~and-kinetics as it relates to alka11 -geothermometry will be completed w1th1n .

tflthe first three months: of “the contract period. - An. analysis of. all’ the

‘ exper1menta1 work the Contractor and others. have performed ‘to. date as 1t ,
‘applies to: geothermometry will be 1nc1uded.: An assessment of the effects ofj_

B ;exper1menta1 variables such-as surface area, initial. solut1on conpos1t1on

v flow.rate, d1fferent1a1 stress, and. -permeability on exchange processes that L

S fix K/Na. ratios will be performed ‘The degree of sophiistication required in.

= f"the use of chem1ca1 ana]yt1cal data 1n geothermometry w111 be addressed.- .
| Task 1l ;"” | DR | B
‘:‘The exper1menta1 work 1s a1med toward e]uc1dat1ng some of the fundamenta]

problems identified in- Task I, including whether ‘equidibrium between bulk -
phases is necessary for the K/Na geothermometer-to work reliably. This w1111

7 be evaluated by performing two basic experiments.  The first, reacting

-albite, orthoclase; and. various solutions over a range of temperature and

L pressure, is 1ntended to indicate the rates at which various subprocesses =
o occur.. By monitoring the: so]ut1on compos1t1on ‘as a funct1on of time at any
“ogiven temperature and ‘pressureusing "Dickson" type, agitated, hydrothermal

apparatus, rate determinations of K/Na exchange processes relative to bulk

* - dissolution rates will be. made.; Rate data will be used to. 1dent1fy actual
. . reaction mechanisms ‘using the approach ‘of Dibble and :Tiller (1980, 1981). By
o using- dlstr1but1on -of-species programs,. the so]ut1on compos1t1ons measured at
‘. room conditions will be extrapolated to experimental: cond1t1ons, and act1v1ty

-.'d1agrams showing the. path the so]ut1on compos1t1on takes in time will be
d‘constructed. L o ; e

'iA second exper1ment w1]1 1nc1ude react1ng g]asses of compos1tfon s1m11ar to

'trfﬁgthe 'solid mineral:assemblage used in the prev1ously descr1bed exper1ment and’__a‘

&*;1’mon1tor1ng the so]ut1on compos1t1on. R co T o S

'{”Based on resu]ts of prev1ous g1ass/so]ut1on 1nteract1ons 1t is ant1c1pated

that an assemblage of zeolites may form in some experiments-and that proper

.- K/Na ratios-can:still be developed. The possibility that zeolite assemblages’

. can fix K/Na.ratios. in solution consistent with the K/Na’ geothermoneter w111
‘also be tested by- -experiments in-agitated. hydrotherma] -equipment using

A"7fggana1c1me and’ e1ther mordenite: or- c11n0pt11011te start1ng mater1als

"‘fThe exper1ments descr1bed above w111 be done under cond1t1ons thought to be

;_{j;appropr1ate to-‘geothermal: systems.l Several ‘temperatures’ ranging from 75° to
©300°C 'will be employed at a pressure-of 500 bars.. The water/rock mass ratio’

ffrw111 be set at 10 to. 1. so that enough solut1on 'will be available for sampllng,
~“but solution. compos1t1ons -will be dominated.by the so]1d phases. “Initial -

,};Jso1ut1on compos1t1ons will be varied to-evaluate ‘the effects of pH and
~’oosalinity on the rates of exchange and dissolution .reactions and on. the’ L
' steady-state K/Na._ rat1os obtained. Us1ng the flow-through’ system, - the effect y

of non-hydrostatic stress on rates: of ion-exchange and dissolution ‘reactions SRRty

: . will be evaluated.. “The exper1menta1 work will be- f1n1shed within the first:

“tcﬁgyear of the contract per1od and a fu]] report on the resu]ts w111 be subm1tted.!-u.

"‘3092480
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h*?g*Task I

__’>Solut1on compos1t1on data obta1ned from the experlments performed in Task I
.. 5will be.processed using-.available distribution: of species computer programs
“< :to obtain dctivities-at temperature. -Both the steady-state concentrations
" and activities will:be. plotted ds-a function of temperature. - Curves fitted
"",to these data. po1nts will: determine the . act1v1ty exchange constant. and an
:Qfexchange constant- associated with', concentrat1on.g This will provide an® .
-~ experimental- calibration of:the geothermometer as well ds determine:the level:
"~ of ‘confidence when the geothermometer technique.is app11ed to-rocks with
. miperals ‘other.than alkali feldspars.® Solution-activities 'will also be
"plotted on activity diagrams to trace the path the solution follows with -

‘i”t1ne.~ Activation energies will.be determined from the rate of the. ion- exchange B

L reaction as a function of temperature. ‘Reaction mechansim for the d1sso]ut1on
4-1and growth react1ons by. 1nterface processes w111 be. determ1ned.

: -1"Steady state so]ut1on concentrat1ons in the f]ow through system when p]otted
<~ as a function. of flow- rate and temperature will give information on exchange
:k';‘react1ons and extractlon of components under: rea11st1c reservoir cohditions.
- - Changes in alkali and:alkaline earth concentrations’ with time in the flow
./ through exper1ments will be-analyzed.to estimate how the measured geother-
©-“mometer-values in a- geotherma] system m1ght change dur1ng the evo]ut1on of
";the system.'b‘gf,... : : B - :

'jfTask e

: Br1ef month]y reports w111 be subm1tted in accordance w1th DOE report1ng
. requirements. * These reports will cons1st of details of the technical aspects’ -
.+of the work as well as an evaluation of the progress: relative to the p]anned o
q'm11estone -and Task schedule. -A sem1—annua1 report w111 be prepared. covering ..
. a detailed review of the Task I résearch as:-well as an up-to-date overview of .
- .. " the Task Il research.. This: will be presented to the- DOE Technical Program
'«*;iManager dur1ng a semi- annua] .meeting.. A comp]ete draft of.the final report’
©owill be subm1tted w1th1n one nonth of the end of the contract per1od

v”r,Task V

’:The resu]ts of the work proposed w111 be transferred to potent1a1 ‘Users in’
A dxtwo forms. Part of -the results will. be. presented at- nat1ona1 sc1ent1f1c
s 4,-,meet1ngs 1 e.- Amer1can Geophys1ca1 Un1on.1:,“x,3,,,:‘ - -

"J~;Deta115 of - the exper1menta1 and theoret1ca1 resu]ts w1]] be pub11shed in .
_“appropriate- Journals before or.soon after the end of the contract per1od At
. least ‘two -published papers are ant1c1pated one focus1ng on theoretical e
- ﬁfﬂgyaspects ‘of geothermometry, and another present1ng the exper1menta1 resu]ts in .
L ‘deta11 3 - L , ; el Lo
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. msrnuc*nons

- PURPOSE _

) memorandum

A’checklist 10 \denufy and commummte addatronal
reporting requirements which are:not -otherwise set-

" forth in the General Purpose clauses of DOE contracts
and agreements, It will be included as part of the con-
-ractor ‘agreement. This form wiil be completed for-

each proposed contract of ‘agreement and can Be -

modified as required in Special Instrucuons to adapt
itto 3 saecxfnc sxtuat:on :

" Item ' = Enter the title as indicated in“the Proa.we—

ment Request,’ lmeragencv.Aqrecment..nr 5nmatmg

) Item 2 - Enter the ndarmfuzt:cn number of the Pro-

B after award,

" turement: Hequm or’. interagency Agreement, the

.dateof the memorandum and eontract numbef

-Item 3 = Cheek - saacs -3 mdn:m plans. and reooﬂs :

required, For each reporting requirement checked,
indicate frequency of defivery in column- provided
_using one of me frequencv codas shawn, .

@ 3A0 Managemem ‘Plan "= The wntractor’s plan to .

_ 3A. 4 Manoower Plan =~ A basehne plan to alloz:te -

T3A QCanrerence ‘Aecorg - Documentation of- ihe

. - manage the effort described in the statement af
. work or similar document. It will contain man--
" agement methodologies, .control systems, and

_procedures he will use. Includes milestanes and. °

".athar planning-schedules, organizational identi-
_- fication and- descrigtions, and special and critis
-, cal.-plans, such as test plans, plans. for handling.

of Government owned ‘property. Work break-
- down. structures, Key personnel identification,
. and methods for monitoring -progress toward
N obmmves may oe requ-red .

3 A.2 Milestone ‘Schedirle and' ‘Status Reporr The
contractor’s milestone scheduie for all work -

liverables specified -in_the. contract. Updated
periodicaily {usuaily ‘manthiy) " with status,
progress toward compietion,-and percent core'

tract...

Oft "2 CONEract or agreement to Mmeasure progress
in terms of cost; update and” forecast contract |
" fund requirements; plan funding. changes: and'

“breakdown - structure’ items, line items, ac de- ..

- = pletion of each llne item and of the total con--

"3.A.3Cost Plan ~ A baseline nlan ‘for incurring costs

deveigp: fund requirements_ and budget estie

. mates.

‘ manpower-to each reoomng cateqory ldentmed
.in the contract or agreement. -

AL SContrscr Management Summafy Repart — A

-single-oage graphic presentation of mtegrated
Cost, Major milestones, and manpower for rapad
wisual analysis and trend. foreastlnq

A, oP—O/ect Status Report ~ A’ periodic (2p0rT. to
. communicate..tc OOE management an assess-

ment of contract: status, 10.explain .variances

- 3nd problems, ing to discuss any other areas of
. concern or achlevements. E

of \ihe- status of costs--compared to the Cast -
Plan. Data s used ‘0% reoort actuaitand pro.’
]EC‘Ed iccrued- costs:  2valuate ‘performance -

 'lem areas; construct cost axperience for orojects .
- and budgeting efforts; and, to verify. the reason.
ableness of contrac'ors invoices. .

'3 Al aMannawer Management Report - A Der'odlc
-report of the - -status of actual.and projected .

manogwer ‘exoenditure against the Manpower
- Plan. Data is used to dvaluate performance '
- against ‘olan: idenufy actual and cotential proo-
- lem ireas;- 3nd .10 CONSTTUCT Manpowar experi-
nce . for arojections ng otannmg efforts.

contractor's understanding of significant geci:
sians, ‘direction or redirection or required ic-
tions resujvng from any meetmg wum uOE
'_recresentanvea

3A 1Q Hot Line Reaorr - A nardeooy report :y S

tne- fastest means available; {TWX, ate} docu-
-menting alt!@l -oroplems, emergency  situa-
tions, ang important techrical oreakthrougns. -

L RN

3.A.7 Cast Management .Recort — A seriodic reoon L

against planiidentify actuai and potential prob- -

8 WBS Oictionary -

. /re'n 5= a-gnature of 2erson.cr cersons orasaring
‘cnecklist ana tne date srecared. Precaration s ov Jer

3 8 1 ‘Notice of Enerqy R&D Project - A farmaned .
two-page report to. provide infarmation. on un-

" classified DOE" R&D projet™ for dissernina- | ‘

tion’ to- the scientific,’ “technical, and industrial

communities and :tg the oublic. Also’ provudeﬂ

.information’ ta - the Smithsanian Sclennfnc In~
: formatron Exchange.

3 8.2 Technical Progress Report ~ A formal struc- .
tured- technical report, submitted periodically
to communicate project resuits for dissemina-
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ABSTRACT
Alkali aﬁd alkaline earfh geothermometers have been found to be
very useful for estimating geothermal reservoir temperatures. However,

a theoretical basis and detailed experimental foundation for these
methods have yet to be established. The purpose of the proposed work

is to evaluate the reliability of the Na-K-Ca geothermometer under the
-wide variety of conditions encountered in geothermal systems. :

- The model for explaining the empirical success of the Na-K-Ca
geothermometer relies.on ion-exchange equilibria between feldspars o
and aqueous solutions which tends to limit the application of the

_technique to higher temperature systems. However, experimental water/

rock interactions we have done suggest that the presence of feldspars

is not necessary to produce close agreement between experimental temp-
eratures and those determined from alkali geothermometry. In addition,
equilibrium between bulk phases does not appear to be required. |If.
these preliminary observations can be verified and extended by suitable
experiments, alkali geothermometry may be applied to more geothermal
systems over a greater temperature range than previously thought.

Iln addition to a thofough evaluation of all theoretical and exper- .

_imental work that relates to alkali geothermometry, we propose to do
.a series of hydrothermal experiments to determine whether bulk equili-

brium and the presence of feldspars are required to successfully apply
the Na-K-Ca geothermometer. Experiments will include reactions at '
various temperatures up to 300°C between aqueous solutions and feldspars,
zeolites, and glasses in both agitated and flow-through apparatus. The
effects on exchange and dissolution rates of permeability, flow rate,

and directed stress will also be determined.
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STATEMENT OF WORK

"To fully evaluate the potentual of a geothermal resource, fluid temper-
atures at depth must be known accurately. Various types of empirical geo-
thermometers (White, 1965; Ellis, 1970; Fournier and Truesdell, 1973) have been
developed to estimate geothermal reservoir temperatures using flund composi -
tions in springs and wells. If such methods can be applied to any hydrothermal
system in general, tremendous savings can be realized during the exploration .

"stage of geothermal energy development. The theoretical foundations of most

geothermometers have not been established and even experimental calibration of

- these methods has not been accomplished. The purpose of the work described in
~ this proposal is to use both theoretical and experimental approaches to eval-
“uate the reliability of Na-K-Ca geothermometers under the wide variety of

. conditions encountered in actual geothermal systems. a

. lon- exchange equxlnbrla between feldspars and solutions deflne the basis
of the Na-K-Ca geothermometer of Fournier and Truesdell (1973); however,

’ equilibrium between bulk:phases is not an explicit requirement of their model.

Experimental work we have done reacting several rock types with solutions
indicates that close agreement. between experimental temperatures and those
determined from K/Na ratios may occur without the presence of feldspar reaction’
products. In addition, close agreement between actual and calculated temp-

 eratures is approached even when glass appears to persist metastably. The

experimental results and some theoretical work we have done strongly suggest

that equilibrium between bulk phases, including feldspars, is not necessary to .
account for the empirical success of the Na-K-Ca geothermometer. Instead, it
appears that the K/Na ratio in solution may be determined by partial equili-

_brium between the surfaces of tectosilicates and the solution, whether or not .

a stable equilibrium phase assemblage has formed. [If this can be verified by
suitable experiments, the usefulness of a!kall geothermometry would be greatly
enhanced. : .

Task | -
The first deliverable, an evaluation of existing information about alumino-

silicate thermochemistry and kinetics as it relates to alkali geothermometry
will be completed within the first three months of the contract period. An

analysis of all the experimental work we and others have performed to date as

it applies to geothermometry will be included. We will assess the effects of
experimental variables such as surface area, initial solution composition, flow

- rate, differential stress, and permeability on exchange processes that fix K/Na

ratios. The degree of sophistication required in the use of chemical analy-

\tica] data .in geothermometry will be addressed as well.

Task Il

, The experlmenta] work we propose to do is aimed toward elucudatlng some of
the fundamental problems we have identified. The most pressing issue is
whether equilibrium between bulk phases is necessary for the K/Na geother-
mometer to work reliably. We propose to evaluate this by performing two basic
experiments. The first, reacting albite, orthoclase, and various
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solutions over a range of temperature and pressure, is intended to
indicate the rates at which various subprocesses occur. By monitoring

the solution composition as a function of time at any given temperature

and pressure using ''Dickson' type, agitated, hydrothermal apparatus, we

can determine the rates of K/Na exchange processes relative to bulk dis-
solution rates. We expect to observe results similar to those of Lin and _ .
Clemency (1980) for muscovite dissolution - namely that constant K/Na

ratios in solution may be attained long before equilibrium between the
bulk-solid and solution is approached. It may also be possible to use the

" rate data to identify actual reaction mechanisms using the approach of
‘Dibble and Tiller (1980, 1981). By using distribution-of-species programs
(Wolery, 1978, 1979), the solution compositions measured at room conditions

can be extrapolated to experimental conditions, and activity diagrams showing:
the path the solution composition takes in tlme can be constructed (Potter
and D|ckson, 1980)

A second experlment is planned to help elucndate the equnlubrlum problem
discussed above as well as the problem of whether the presence of feldspars
is necessary for the proper K/Na ratio to be established in the solution. By

"reacting glasses of composition similar to the solid mineral assemblage. used

in the previously described. experiment, and monitoring the solution compo-

sition, we expect to find that K/Na ratios consistent with the experimental

temperature may be attained before all the glass has reacted. This can be
determined by quenching the run and examining solid reaction products after
a steady-state K/Na ratio is attained.

We antlcupate,»based on results of our previous glass/solution inter-
actions, that an assemblage of zeolites may form in some experiments and
that proper K/Na ratios can still be developed. The possibility that
zeolite assemblages can fix K/Na ratios in solution consistent with the K/Na
geothermometer will also be tested by experiments in agitated hydrothermal
equipment using analcime and probably either mordenite or clinoptilolite
starting materials. These zeolites are selected because of their common
occurrence as reaction products in. experimental water/rock interactions

.and occurrence in geotherma] systems

The experlments described above will be done under conditions thought
to be approprlate to geothermal systems. Several temperatures ranging from
75 to 300 C will be employed at a pressure of 500 bars. The water/rock mass
ratio will be set at 10 to 1 so that enough solution will be available for
sampling, but solution compositions will be dominated by the solid phases.
Initial solution compositions will be varied to evaluate the effects of
pH and salinity on the rates of exchange and dlssolutlon reactlons and on

‘the steady state K/Na ratios obtained.

Some of the above descrlbed experiments will be performed using flow-
through .apparatus. The rocking, '"Dickson' type, hydrothermal equipment is

~effective for greatly increasing reaction rates of mineral/solution inter-
- actions. However, flowing solutions through rocks or packed grains at low
flow rates more closely approximates the conditions found in actual geo-

thermal systems. Flow-through equipment presently available, designed and
built by J. Potter, has been used to assess the effects of temperature and
solution composition on the permeability of rock cores and packed mineral

' gralns (Potter, 1979) We propose to.use this approach to examine the



measured K/Na ratios and the experimental temperature. Work performed by J.
_Potter, an associate investigator, on rhyolite-NaCl solution reactions at 300 °C -
“and 500 bars has shown that the experimental temperature is approximated by

: _3;"

effect of flow rates and permeability on the kinetics of alkali ion-exchange
and dissolution reactions. Solutions and solid starting materials similar to
those descrlbed above will ‘be uUsed at temperatures up to 225C at varlous flow
rates. : :

‘Using the flow-through system, the effect of non-hydrostatic stress on
rates of ion-exchange and dissolution reactions can also be evaluated since.
the pore pressure and confining pressure can be varied independently. We have
studied the coupling of chemical and mechanical processes for many years and -

.. have noted the importance of directed stress on chemical processes (Sprunt andv‘*
"Nur, 1977). The experlmental work will be finished within the first year of

the contract period and a full report on the results wil]ibe submitted.

TECHNICAL DESCRIPTION

"Previous Work

Several problems related to the K-Na-Ca geothermometer have already been
outlined by work done. at Stanford. Many water/rock interaction studies have
been performed using ''Dickson'' type hydrothermal equipment. Experimental re-

~actions between solutions of varying composition and different rock types have u

demonstrated systematic variations between the temperature calculated from

(o]

K/Na geothermometry only after a time period which appears to be related to K -
extraction rates (Figure 1). R. Guillemette, working on andesitefluid inter-

actions-at the same temperature and pressure, has found similar results

(Potter and Dickson, 1980; Guillemette and others, 1980).

There are two’ important observations from these experlments. The first
is. that the close agreement between experimental temperatures and temperatures.
determined from K/Na ratios may occur without the presence of any feldspars.
For example, in many experiments performed with glass starting materials, only

~zeolites and clays were formed. This is of great importance since it would
~appear that the technique could be applied to the many geothermal systems

containing mainly clay and zeolite alteration phases. Another interesting
result is that a close agreement between actual and calculated temperatures is
approached even when glass appears to persist. metastably. These results
strongly suggest that equilibrium between bulk phases is not necessary to

account for the success of the Na-K-Ca geothermometer. :

Theoretical work done by W. Dibble, an associate-investigator, also
supports the conclusion that equilibrium between minerals and solutions is not’
absolutely required for alkali geothermometry to be successfully applied to
geothermal systems (Dibble, 1980). The preliminary theoretical and exper-.

. imental work we have done suggests that the K/Na ratio in solution may be

determined not by equilibrium between bulk phases but between the solution and
surfaces of minerals containing the alkalies in major amounts. Rates of

~dissolution and growth reactions are orders of magnitude lower than rates of
‘surface ion-exchange reactions (Dibble and Tiller, 1980, 1981). Partial
equilibrium between surfaces and solution may be attatned long before a stable
3 'equllnbrlum phase assemblage has formed.
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It is critical to understand the various processes occurring at mineral- =

‘water interfaces before the controlling mechanism fixing the K/Na ratio in
',solutlon can be identified. It has been recognized by many that rates of

mineral dissolution reactions may be controlled chiefly by reactions occurring

" at the solid surface. (Holdren and Berner, 1979; Aagaard and Helgeson, 1980).

After working on this problem for a number of years, we have developed a rate.
model for interface-controlled reactions that is to be published in Geochimica

‘et Cosmochimica Acta (Dibble and Tiller, 1980; see Appendix). Another paper on

Tate mechanisms for quartz dissolution has also recently been submltted for.

'vpubllcatlon (Dibble and Tiller, 1981; see Appendix). In this second paper,

ion-exchange reactions controlled by interface electric fields have been shown .

;5to be the primary factors determining rate constants for quartz dissolution.

The rate-controlling processes, however, involve layer-edge detachment. A

“variety of concentration time dependences can occur depending on which detach~
- 'ment mechanism dominates (Figure 2). The exponential time dependence (Aagaard
. and Helgeson, 1980) 'is -relatively rare. However, the more commonly observed

linear dependence can also be explained quantltatlve]y (leble and Tlller,

L 1980)

Other exper:mental work we have done has also provnded rns:ght about

_:,geothermal.processes which have received little attention previously. Flow h‘
. through studies done by J. Potter, an associate investigator, have elucidated
- the effects of temperature and so]utlon composition on the permeability of

fluids in rock (Potter, 1979). The accumulation of colloids on mineral sur-

1.faces has been shown to lower the permeability of St. Peter sandstone by 60%

at elevated temperatures. By studying the coupling of chemical and mechanical

" processes, we have shown that dissolution rates of a variety of naturally

occurrnng solids are controlled by surface reactions (Sprunt and Nur, 1977)

Equnllbrlum exchange processes provide the principal explanatlon for the
Fournier-Truesdell Na-K-Ca geothermometer. In practlce, a water analysis is -

used to evaluate a generallzed exchange constant,

Na G

vv_( ]og”K = log w— + B log (1)

K Na- ~

Inasmuch as the equilibrium state of the exchange process is determined .ther-
modynamically, the terms, Na, K, nd ga should Qe replaced by the thermo-

~dynamic activities of the ions Na , K, and Ca . Computation of these acti-

vities from the water analysis requires correction for non-ideality (activity

~coefficient corrections) and for complexation and hydrolysis at the tempera-

ture of the system. The importance of these corrections is often underesti-
mated as has been demonstrated convincingly by Nordstrom and Jenne (1977).
Nordstrom and Jenne found that an earlier claim that most geothermal waters
were supersaturated with repsect to CaF, was false. Careful reappraisal of

. the thermodynamic data set, consideration of a very exhaustive list of possible:

complexes, and correction to the temperature of the water in each case led to
the conclusion that most geothermal waters are close to saturatlon or sub-

"saturated wuth respect to CaF2 . .hot the reverse.

Several c0mputat|on codes are avallable for calculatlng the dnstrnbutlon '

: of the components of a water solutlon among speC|es and estlmattng true
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activities of free, uncomplexed ions. -Some of the codes include the capa-

bility of working at elevated .temperatures and pressures. Nordstrom, et al.
(1979) have reviewed such programs and assembled the information collected in
Table 1. 0f these programs, EQ3 and SOLMNEQ are, or soon will be, available
on Stanford's computers and include provision for the temperature range 0 to
300 or 250 C. MINEQL, in several versions is available at Stanford, can be
modified easily to accomodate thermodynamic data sets adapted to any temper-
ature by one of the other programs, and incorporates subroutines developed at.
Stanford. to deal with adsorption and. ion-exchange reactions. Some of the -

~ characteristics and uses of MINEQL are described by James and Parks (1980).

We plan to use one of these programs to assist in determining the degree

-~ of sophistication needed in utilizying chemical analytical data in geother-
- mometry. Is speciation necessary or advantageous or can analytical concen-
_trations be used directly? Given that exchange equilibrium has been achieved,

how far out of eqUIllbrlum are other solids in the system?

The Brterm in equation 1 is determined by exchange stoichiometry.
Fournier.and Truesdell explored the expected variability of B to some

- extent. Given the additional knowledge about which phases are generated by

our experimental work, we plan to review the range of B required and the
value selected for use in generalized geothermometry by consnderlng a wider
range of mlneral pairs. - ‘ :

' Experlmental Approach.

- Two experimental techniques will be used in the proposed research: ‘(1)

‘agitated ''Dickson' type gold cell hydrothermal equipment; and (2) inert high

temperature flow-through equipment. The agitated gold cell equipment has
proven particularly valuable in the study.of both the kinetic and steady-state

parts of experimental hydrothermal reactions. Solution sampling can be done -
- at any designated time without disturbance of the temperature and. pressure

conditions of the experiment. Reaction rates are greatly increased over
static approaches because of the active mixing of solids and solutions.

Steady-state levels .in solution composition are obtained in about 30 days or

less compared to the months or years required for similar experiments in

‘static equipment. Another important facet of the gold cell equipment is the

inertness of the container and the large size of the reaction cell {150- =250
ml) permitting a large number of solution samples to be taken durlng an
experiment. The major disadvantage of the agitated equipment is that the

fluid-to-rock ratio changes systematically with time; however, this- should"’
" have llttle effect on lon~exchange reactions.

" A number of suCcessful studies have been completed at Stanford'using the

>_agitated hydrothermal apparatus to investigate water/rock interaction. The
_most important include the basalt-seawater studies of Seyfried (1977), Seyfried -

and Bischoff (1977), and Bischoff and Dickson. (1975); ultramafic-seawater

‘interactions of Seyfried and Dibble (1979); rhyolite - NaCl-seawater experi-

ments of Potter and Dickson (1980) and Dickson (1977); and andesite-NaCl

 experiments of Guillemette and others (1980).



Tadle 1
. General Information
Program : MINEQL/ ) SIAS/
Name EQUIL €03 GEOCHEM TONPAIR ) MINEQL2 MIRE REDEQL2 REDEQL2| SEANAT SOLMNEQ WATEQF WATEQZ WATSPEC { CoMICS
Language FORTRAN | FORTRAN FORTRAN FORTRAN FORTRAN | FORTRAN | FORTRAN [FORTRAN] FORTRAN PL/Y FORTRAN PLN FORTRAN | FORTRAN
. {optimizing),
UNIVAC coc 18M - 1BM coc IBM 360 {1BM 370 coc cbc 6400 | 18M 370 184 370! 184 370 fiIcL 1903 | IBM 360
Mo 6400/6600 | 360/50 - 370/ CYBER CYBER ] IBM 360 . Honeywell] 1BM 370
Computers . 7600 16511 74 74 |18M 370 60/68/8v
o 1BM 7094
DEC 10
- Humber of
Cards 3300 3048 3630 - 606 1500 420 1500 4000 184 2000 1857 3004 423 253
Avatiable? B. Fritz*| 1.4, s.v. [, MR, | 6.R. .MM, | H.R. G.H. | L. L. N JN. | Geo 1. N
From Wolery* Mattigod Thrafl- Hoff- Holdren] Morel | Hoff- Lafon* | Bassett* | Plummer® Ball* Ab- 4
. ki1 mann? Jr.* R.E. man® Y.X. E.A. stracts® { Floreoce*
Sposito* McDuf £ Kharaka3 Jenne* :
Program MINEQL/ SIAS/
Name EQUIL EQ3 GEOCHEM IONPAIR MINEQL2 MIRE REDEQL2 §REDEQL2 | SEAWAT SOLXNTQ WATEQF NATEQ2 * WATSPEC { COMICS
Elements} 20 18 4 8 38 n . a4 7 23 19 ] 16 .
Agueous Sp. 93 140 2000 26 * 49 * 266 23 81 105 22v 69 *
Gases 3 8 2 1 . 0 * 2 1 3 3 3 2 .
Organics 0 0 889 0 . 1 * 35 0 10 U 12 ] -
Redox Sp. 9 Toe 20 0 . 0 . 24 0 12 8 12 6 .
Minerals 120 130 185 5 * variable - 154 {variable 158 A1) 309 - 40 *
Activity Davies B-dot or | B-dot or | B-dot or
Coefficients2]B-dot 8-dot or B-dot EDH Davies EDH Davies { Davies ]B-dot B-dot Davies Davies Davies .
Temperature . . i
Range °C 0-300 0-300 25 0-25 25 25 25 25 Jou-100 0-350 U-Tu0 u-1uu U-100 25
to steam . .
Pressure satura- .
range 1 tion or 1 3 1 1 ] ¥ }y-1000 1-1000 ] ] ] 1
bars 500 bars .
Iteration ] explicit | Monotone Newton- | Free ion Newton- }continued] Newton- | Newton-]continued} continued Jcontinued | continued} continued | brute
and con- equations | sequences | Raphson | molali-~ Raphson | fraction | Raphson] Raphson} fraction | fraction |Jfraction -] fraction | fraction ] force
vergence and secant ties by for anions
method method difference only
Fresh waterd J<10 5 - 7 1 3 1 32t - 7 1 2 1 1
Seawater3 <30 6 156 - 1 5 t st 4 1 4 4 L1 29

lexcluding those of water.

**Constant fonic medium.

2EDH - extended Debye Huckel,
Number of iterations where one iteration is defined as one pass through the mass action equations of the aqueous oodel .
tdepends on initia) guess by user. .

B-dot - extended Debye Huckel with added B*1 term,

Davies - Davies equation.

Table 1.'Availablé‘distributibn of spé¢ies computer pfdgrams.?

*depends on data base.




. Table 2

Variables in Ag|tated and Flow- Through Experlments

Agitated_Experiﬁents ' j‘ I o Flow-Through Experiments

" Water/rock mass ratio .~ Total -amount of fluid through core/
, : ' - mass of core

Surface area o o Same -
Grain Size - . . - Same

Initial solutlon comp051t|on ‘
(NaCl, pH, co, ) o Same

Fluid Pressure (Fixed) ". o B " Pore pressure
' - : Confining Pressure
B Effective Confining Pressure

Temperature - A - . Same

‘Agltatnon Rate (leed) ‘ Flow Rate
_ ' Permeability
Differential Pressure
Core Geometry
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The flow through approach, although not a new design, has not been
applied. to hydrothermal experiments except in one low temperature study by
Zielinski (1979). The problem in geothermal systems is the large number of
variables involved. These, to be discussed later in more detail, can be .

.handled most realistically using the flow through approach to simulate geo-

chemical processes occuring in situ. The flow through equipment can, for

‘example, give more realistic data on the kinetics of exchange reactions as

well as determine the effect of flow rate on reaction rates. Changes in

"Zpermeablllty and consequently flow rate due to alteration reactions can also

be studied. Another advantage includes the ability to introduce non-hydro- -

“static stress in the sample through the use of a sleeved sample with.a con--

fining pressure (Pc) greater than the fluid pressure (Pp) within the
core. : . ‘ : a : '

Some disadvantages of the flow-through equipment include: (1) longer

" times to reach. steady state; (2) the leaching of some elements when a one pass

(open) flow-through system is used; (3) possibly some difficulty in operation
and maintenance; (4) the large number of variables that have to be controlled.

~These problems must be faced, however, if reliable }esults are to be expected.

Experimental Variables

Several important variables are involved in the proposed experimental
approach, as listed in Table 2. Water/rock ratio is defined as the total mass
of water in the of water in the system to the total mass of rock. In many

- experiments the water-to-rock ratio changes throughout the reaction due to the

removal of solution samples. The water-to-rock ratio will be set relatively
high in the experiments (10) so that its value will not change drastically,
and will allow a relatively large number of solution samples to be taken.

‘Surface area will be set by the grain size (SO-IOO mesh) and the mass of

""" rock used. Higher surface areas provide for greater reactivity, however
© systematic studies by R. Guillemette (personal communication) and J. Potter
‘have indicated that very fine grain material (<lum) may react so rapidly that
_a metastable phase of disordered clay may be formed which persists through

much of the reaction. Careful sizing of the material using an ultrasonlc

cleaner wnll be done on all startnng materlal

Previous experlmenta] work reacting var;ous,NaCl—H 0 :solutions with

" volcanic rocks (Dickson and Potter, 1980) indicates thaf when distilled water

is used in the experiments, large amounts of colloidal material are generated.
Small amounts (100 ppm) of NaCl in the initial solution inhibit colloid

formation. We proposed to use 100 ppm NaCl and 3 wt% NaCl (30,000 ppm) ‘
'solutions in these experiments. The 3 wt% NaCl has an ionic strength close to

that of ‘seawater. Other solution variables such as CO0, can effect reaction

- behavior. These experiments will be run in essentially Cogfree systems. pH

will be determined by solution equilibria and will not be buffered or preset

in any of the experiments. ' :
Temperature will be specific for each experiment;_however, fluid preséure

will be set at a constant 500 bars for all agitated experiments. Agitation

- rate in the gear is not variable and is a constant 5 turns a minute.



The most lmportant varlables in the flow through equipment center
on the pressure and flow rate aspects of the equipment. .In the agitated
equipment, the rock powder is subject to a pressure which is equivalent in’
all directions (hydrostatic). In a jacketed core such as that used in the
flow-through studies, the grains within the core make intimate contact with
_one another. The stress applied at these grain to graln contacts. is d:rectly
proportional to the pressure applied to the outside of the sleeve minues the
pressure of the fluid within the pores. These point contacts represent

. -~ regions where reaction rates are enhanced due to increased stresses. As long
"~ : as these point contacts exist the system will be in a state of non~equilibrium.

" We plan to use two widely different confining pressures (100 bars and 1.5
- kbars) in the flow~through system to determine what the magnitude of the
" stress induced effects are on the exchange reactlons, and how these relate

. _to the emplrlcal Na-K geothermometer

The flnal and probably most important varlable of the flow—through
o system is the flow rate-of fluids through the porous core. The flow rate
" (Q) is a function of the permeability (k), cross-sectional area (A) length
: (L) of the core, viscosity of the fluid (1) and dlfferentlal pressure across
","the core (AP) These are related by Darcy's. Law: :
. kAPA S S

. We will use core with the dimensions,of'I inch diaheter by 4 inehes'long. .
Permeability is determined by the size, shape and packing of the grains.

" .Viscosity is an intensive property of the fluid at specified pressure, temp-

" erature, and chemical composition. Flow rate through core is determined by

- the differential pressure across the core. We proposed to use several flow

rates ranglng from 0.1 ml/min.to.10 ml/min in these experiments. Flow rate
dependence is a critical factor in evaluating the rates at which chemlcal
equlllbrlum may be approached in an actual geothermal system

'Procedure

"The design and precednres used in the gold" ee]l'agntated equipmentrhave

" been described in detail by Seyfried and others (1979) and Rytuba and chkson'

(1974). A schematic of the apparatus is shown in Figure 3. Starting

. minerals and solutions are p]aced in the gold cell which is then inserted
into a large pressure vessel. The pressure vessel is heated in a furnace O
to a designated temperature. An initial solution. sample is taken and the -

- furnace is started rocking. Solution samples can be taken at any time

‘WlthOUt disturbance of pressure and temperature condltlons of the experlment»ty

The flow through equapment was built at Stanford for the study of fluid

o permeablllty in rocks at.elevated temperatures. A schematic of the flow-

. through apparatus is shown in Figure 4. The equipment was specifically ‘
designed to be chemically inert. Fluid moves from a pump through a preheater
-and 'into the core. Pulsations from the pump are damped by a gas-fluid
separator. Fluid moves through the core and out of the system through

several metering valves. Permeability can be determined by simultaneous

- measurement of the differential pressure across the core. ‘Flow rates.in the - -

L system can-be varied from 0.5 ml/hour to >450 ml/hour. - 1w
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Ana]ytlcal Approach

_ . Careful attention must be pald to solutlon composntlons as well as
changes in physical and chemical properties of the solids. - We have had

"a number of years of experience analyzing both solutions and solids by a
_.variety of techniques. Exchangable cations (Ng, K. Ca Mg) in solution -

" .will be analyzed by flame atomic absorption; network species (Si, Al)

“ will be analyzed by eithér A.A. or colorimetrically depending on concen-

" tration; solids removed from the cell will be analyzed by x-ray diffraction.
VNScanning'electron microscopy and electron microprobe will be used to determine
changes in mlneralogy, texture, and chemical composition. .Other analytical

" _equipment includihg a TEM, STEM and Auger surface anaiy515 are avallable

!7; through the Center of Matertals Research at Stanford.

- Several dlstrlbutlon of species computer programs are currently in use
: here |nclud|ng SOLVEQ by M. Reed (1976) and EQ3 (WOlery, 1979). ‘

;h.Experlmental Seq_ence :

" Three specific sets of experiments'are planned for the agitated equip4
~ment. A general description and reasons for each are outlined in the state-
‘ment of work. .In the first experiments crushed albite and orthoclase will

" . react in 100 ppm and 2% NaCl solutions starting at 75 C. The reactions will
* 'be ‘allowed to come to a steady-state as determined from monltor:ng solution |

composition. The temperature will be raised from 75 €t to 150 € and the so]u—;i

. tion chemistry again monitored.. This sequence will be repeated by 75°C

- increments to 300°C. The temperature will then be dropped in 75 C intervals
- at a rate approximately equal to the heating rate, again following solution

- composition as an indicator of steady-state. We expect this entire sequence

to take around two months. We expect to show that ion-exchange reactions.

~ controlling K/Na ratios approach a steady state even though equilibrium :
- between fluid and solid is not attained. The values for the exchange constant
‘can be used to exper»menta]]y callbrate the geothermometer.p

, “Two. addltlonal short experlments (81 week) are also proposed in whlch we
. plan to heat the vessel directly to 300 C and monitor solution composition and
then quench to room temperature. Monitoring solution chemistry at room temp-

"d; erature with time should indicate the kinetics of the retrograde ion- exchange

" reactions and their effect on the calculated Na/K temperature.

S At least 3 4 of these experlments will be: run usnng an intermediate
‘.»plagloclase and orthoc]ase to determlne the effect ‘of a calcium component

In the second set of experlments a glass of snmllar composutlon to the .

o feldspar mixture will react with fluid. We expect to show that both true

.equilibrium is not necessary as discussed above and that feldspars are not.
- necessary for the proper K/Na ratio. The experiments are conceptually s:mple.
We will react the glass and monitor solution composition until some steady-
“ state is reached. We will then quench the experiment and look for traces of
orlgnnal glass as wel] as the ldentnty of secondary phases :
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usnng some of the technlques outllned in the analytical sectnon. These
experiments will be run at several temperatures (e.g. 150, 225, 300 °c).

‘ The third set of experlments will react a two zeolcte assemblage to
determine if Na-K zeolites can fix the Na/K ratio consistent with the Na/K
geothermometer. - These experiments will be run at a specific temperature and
-will be monitored until a steady state is reached and then quenched. Exper-
iments at three temperatures are proposed:- 150, 225; 300 C using two solu-
-+ tion compositions. Either cllnoptllollte or mordenlte and analcime wull be
: used in these experlments.'

The_flow-through experiments will be limited to a specific set of start-
ing minerals (orthoclase and albite) with variables being temperature, ~
confining pressure, and flow rate. At least three experiments will be done

at a spec1f|c flow rate (0.1, 1.0, 10 ml/min) at three separate temperatures:
- 75, 150, 225°c.  Solution composition will be monitored with time until a

- steady-state 'is reached. The temperature will then be |ncreased and solutvon
. monltored untnl a. steady state |s reached. ‘ -

Two experlments will be run to determine the effect of confining pres-
sure on the steady-state K/Na attained and kinetics of- exchange reactions.
Confining pressures of 100 bars and 1.5 kbar will be used in these experlments.
Flow rate and temperature will be held constant..
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at Mid- oceannc ridges - a theoretical study. . Basalt-seawater
reaction and chemical cycling between the oceanic crust and the
oceans. Il Calculation of chemical equilibrium between. aqueous
solutions and minerals, . PhD Thesis, Northwestern Unnver5|ty, '

' Evanston, Ilinois. ' :

Wolery, T.J., (1979) Calculation of chemlcal equnllbrtum between
' aqueous solution and minerals: The EQ3/6 software package, Report
" UCRL- 52658 Lawrence Livermore Laboratory, leermore, Calafornla.

- ;Zlellnsk|, R.A. (1979), Uranlum mobility durlng interaction of rhyolitic
- obsndlan, perlnte and feisnte wth alkaline carbonate solution:
- T = 120%, P = Kg/cm . Chem Geol, 27, 47 63.



-18-

FEASIBILITY ANb COST-EFFECTIVENESS

One of the problems with using the empirical K-Na-Ca geothermometer

is evaluating its reliability in any given field situation. 1t iIs important
.'to show (1) whether the method is based solely on bulk fluid/solid equilibria
between feldspars or (2) whether partial equn]lbrlum between surfaces of ‘
any.crystalline tectosilicate and solution is all that is required to
-.successfully apply the technlque If the latter can be demonstrated, the .
method could be applied to most geothermal systems with considerably more
confldence and consequently wnth greater cost- effectlveness. T

Any factors which cause a devuatlonvbetweenbactual and calculated temp- _
erature must be assessed as well. Once the rates and mechanisms of alkali
ion- exchange processes are understood, the identification of solutions from

~wells and springs which could potentlally yield spurious data may be possible.

- The experimental work which we propose to do should elucidate many of these
problems and lead to considerable savings durlng the exploration stage of
: geotherma] energy development.

"QUALIFICATIONS AND CAPABILITIES

. " The principal and associate investigators have made significant

contributions to the disciplines underlying the topics discussed elsewhere

~in this proposal and together constitute a unique group with a body of

_|n519ht and expertise which can be directed toward the problems of alkali
and alkaline earth geothermometry :

. The key personnel'|nvolved in the proposed project, their functions, and
: .respon5|b|l|t|es are briefly outllned in the Project Management Plan

Amos Nur has done extensive experlmental laboratory work on the mechanlcal

- and chemical-mechanical aspects of fluids in porous and cracked rocks. His

work, together with several past PhD students, includes high temperature

wave propogation, hydraulic fluid flow, and stress induced solution rate

under non-hydrostatic conditions. Much of this work has been directed towards

geothermal reservoir exploration and evaluation. He has also shown the

-crack healing as detected by cathodoluminescence, can play a major role

.in basement rock permeability and fluid transfer in general. A. Nur will

‘act as Co-Pl on this project, in charge of the laboratory activities and

the theoretical aspect of mechanics and mechanical-chemical interactions.
George Parks and his students in geochemistry, environmental engineering

and metallurgy have had a continuing interest in water-mineral interaction

" for over 20 years. Much of this work has focussed on aqueous thermodynamics

' and surface chemistry.. Early work utilizing spectrophotometric analysis of -

the reactions between water vapor and silica surfaces and the electrical
conductivity of silica surfaces contributed to the currently accepted models.
for establishment of ijonic equilibrium at solid oxide and silicate surfaces in
aqueous solution. Other contributions include critical analysis and esti-
~ mation of thermodynamic data for minerals, and reviews of the mechanism

of surface charge development and adsorption in water-mineral systems.
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Parks' research is currently centered on mathematical modelling of
_trace metal adsorption and exchange processes, experimental determination of
moderate temperature solubilities of UOZ’ and analysns of the effect of high
surface area on the so]ublllty of sullca : :

The bulk of the experlmental work wxlT be'performed by Jared Potter who ;i
will work 100% on the project.. Jerry has had extensive experience in design-
ing, building, and operating closed, agitated and flow-through hydrothermal

" apparatus.. Experimental work he has done previously has provided the key

observatlons relatlve to the K Na geothermometer dsscussed in this proposal.

Walter leble wnll work 50/ on the project, wull be partly responsuble
 for.assisting in the experimental work, and primarily responsible for the
first deliverable and subsequent theoretical evaluation of the experimental

- results. Walter has made a significant contribution. to the understanding

. of interface-controlled mineral-solution reactions (Dibble and Tiller, 1980,

. 1981) and has had a long association with the research on hydrothermal pro- -
- cesses at Stanford : .
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George A; Parks,'Co-Prineipal Investigator_

'Donald M. Steel Professor -of Earth Sciences
Professor of Geology

- Stanford University

- stanford, California 94305

-'Social'SecurityANumber: 563 h2 4951

© Addresses . e S . e R
B Home: 805 Cedro Way . Office: Department of Applied
- Stanford, CA 94305 .~ - Earth Sciences
o ' T Stanford University :
Stanford, California .94305
Telephones o _ _ - I A : o
Home: . (415) 321-7085 I Office: (415) L97-3768 or 0847

Education:”

B.S. Metallurgy, University of California, Berkeley, 1953
M.S. Metallurgy, University of California, Berkeley, 1954
.- PhD, Metallurgy, Massachusetts Instltute of Techno]ogy, 1960
Mlnor in chemnstry

Memberships:
Amerlcan lnstltute of Mining, Metallurglcal and Petroleum Englneers
American Chemical Society :
The Geochemical Society _
Society of Environmental Geochemistry and Health
Phi Beta Kappa, Sigma Xi, Tau Beta Pi
' Regnstered Meta]lurglcal Englneer, Callfornla, 1966

beonsored Research Experience:

'lnorganic'OXides in Aqueous Systems: The Zero Point of Charge,
‘U.S.A.E.C. Contract AT(04-3)326 PA 3, 1960-68.A.

"-Contact E]ectrnflcatlon of Oxides in Humid Atmospheres, NSF Grant
.G.P. 172, 1962-68 : L ,

 The Aqueous Surface Chemlstry of 0xudes and Complex OX|de Minerals
NSF Grant G.A. 1451 1968 71

Dry Conditioning for Mlnerals Beneftctatson, American !ron and
Steel Instltute, PrOJ 170, 1967-72.

-Physlcs and Chemlstry -of Oxides and’ OXIde Surfaces, A.R. P A., via
(Aj ‘the Stanford Center for Materlals Research, funded 1962-75.
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_Mercury in the Blogeochemlcal Environment,

NSF, RANN Grant Gl h0614 1972 75

GAP was D|rector and one of four Pruncupal Investigators.
" An |nterd|SC|pl|nary study involving identification, char-

acterization and modelling of release, transport and fixation — _ .

~processes responsible for dispersion of mercury in the aquatic
- environment through geochemical and biogeochemical processes.

:Groundwater Re|nJect|on of Reclaimed Water in Palo Alto, EPA:
contract R-804431-01-0, 1976 79 :

P.L. McCarty, Directori GAP was one of four co-principal

_ anestigators An interdisciplinary study of chemical changes
accompanying reinjection of reclanmed water lnto a shallow,
clay-bearing aqunfer '

' Adsorpt:on Process Models and Data for Appiication in Water
Resources Research and - Development USGS Grant 14-08-0001-G-373,

1976-78

‘Poliovirus Adsorption on Oxide Substrates, EPA Grant R-805016, 1976-78
GAP and C.E. Schwerdt, Co-Principal Investigators

Development of Chemical and Biological Reaction Sub-models for
. Use in Groundwater Transport Simulation, OWRT Grant D.1. 882k,
- 1978-80. R.L. Street, R.V. Roberts, G.A.P., Co-Principal
=~ Investigators. ~ : L

Selected.Pub]ications:

The Zefo Points of Charge of Oxides, . . . with P.L. DeBrUYn,‘
J. Phys. Chem., V. 66, 967-973, 1962. '

The Isoelecfric Points of Solid Oxides, Solid Hydroxldee, and
~ Agueous Hydroxo Comp]ex Systems, Chem. Rev., V. 65, 177-198,
1965, '

-Aqueous-Surface Chemistry of Oxides and Complex Oxide Minerals, in :
_ Equilibrium Concepts in Natural Water Systems, W. Stumm, Ed., ,
Advances in Chemistry Series, V. 67, American Chemical Society,
Washington, D.C., 1967, pp. 121-160.

Free Energies of Formation and Aqueous Solubilities of Aluminium
Oxides and HydrOX|des at 25 Celsius, American Mlneral., V. 57,
1163~ 89, 1972.

Evidence for Surface Hydroxyl Groups in Attenuated Total Reflectance

. Spectra of Crystalline Quartz,. . .E. Gallei, J. Coll., Interf.
- Sci., V. 38, 650-651, 1972. ' ' -

' Disselution.Kinetics of Magnesium Silicates, . . with R.M. Luce,
~and R.W. Bartlett, Geochim. Cosmochim. Acta, V.. 36, 35-50,
1972. . : ' o oo S
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{iw~Zero Point of‘Charge of?Forsterite, . .Witth.WQ Luce, Chemical
' Geology, V. 12, 147-153, 1973. o
| V.Adsorptlon of Zlnc at the Sulfide/Water lnter%ace ﬂi .with R.0.
James, Amer. Inst. Chem. Engr. Symp Ser., V. 71 157f158,
1975. e _ . ’

. Oxfdation of Cinnaber<in Acid‘Mine Wateré, ;~. with J.E. Burkstaller‘_
. and P.L. McCarty, Envir. Sci. Tech., V. 9, 676-678, 1975.

’Adsorpflon‘rn‘the Marine En?lronment' in Mérnne‘Gedchemlstry,i,""‘
J P. Riley and G. Sklrrow, Eds 5 Academlc Press, 1975,
PP. 241~ 308 e ‘ »

"EStlmated Free Energies of Formation, Water Solubilities, and-
‘Stability Fields for Schuetteite (Hg302504) and Corderoite

 (Hg3C12S2) at. 25 Celsius,. . .wih D.K. Nordstrom, in Chemical -
Modelling in Aqueous Systems, E.A. Jenne, Ed., American :
Chemical Society Symp. Sers., V. 93, Amer. Chem. Soc.,
Washlngton D.C. 1979, PP. 339- 352.

Tbe'Klnetles of Mercury Sorption, with P V. Avetins and E.A. Jenne,
Abstr., in.Abstracts of Papers, 76th ACS Natlonal Meetlng
Miami Beach Fla. ) September 1978. ' i

- Sorptlon of Mercury by Hydrous Ferric Oxide in the Presence of :
' Hydrolysis and Chloro-complexation,. . .with P.V. Avotins
~.-and E.A. Jenne, Abstr. in Abstracts of Papers, 176th ACS

~ National Meeting, Mlaml Beach, Fla., September 1978..

Characterlzatlon of Aqueous Co]londs by Thelr Electrlca] Doub]e;-
.Layer and Intrinsic Surface Chemical Properties, with R.O.
James submitted for pub]lcat:on in Surface and C0110|d

‘ Scnence, E. Matijevic, Ed 1979 :
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AMOS M. NUR

Amos M. Nur, born February, 1938

- Ph. D., Geophy51cs, Mass. Inst. of Technology, Cambr1dge, Mass., 1969 .if‘::

'Profe551onal P031t10ns.‘

"'Research Associate in Geophy51cs, M.I. T., 1969—1970 :
Asst. Prof. of Geophysics, Stanford Unlver51ty, 1970- 1974
Assoc. Prof. of Geophysics, Stanford Un1vers1ty, 1974~-1979 d
'Professor of Geophys1cs, Stanford Un1ver31ty, 1979 '

Visiting Professor, Welzmann Instltute of Sc1ence, Rehovot Israel

Profe351onal Act1v1ty ,
MEmber, Lunar Sample Review Board 1972-1973 .
:v Assoc. Editor, Journal of Geophysical Research 1974—1977
'»lMember, Committee on Selsmology, National Research Counc1l 1974-1977
l_Pre31dent, Tectonophysics Section, AGU, 1976-1977 '
Member, National- Science Foundation Earth Sc1ences Adv1sory Board 1974—1977

: _?Member, National Academy of Science Earthquake Delegation to the People'’s
"Republic of China, 1976 ’ : : : S o

Delegate, Japan-U.S. Earthquake Predlctlon Symposium, Tokyo, 19775"’
‘Dlrector The Stanford Rock Physics PrOJect (SRP) 1977~

Assoc. Edltor Tectonophy31cs, 1979—

Member and'Chairman, Earth Sciences.Review Panel, LBL, 1980

; Honors and Awards

" _Research Fellow, A. P Sloan Foundatlon, 1972—1974
J.B. Macelwane Award, American Geophysical Unlon, 1974
Mellon Fellowship, Stanford University, l974—l975'lt
Newcomb Cleveland Prize, AAAS, 1975 | |
“Fellow, American Geophysieal Union, 1976v
Member, New York Academy»of.Sciences,.1976
Fellow, Geological Society’of Anmerica, 198d
: Uanersity Fellow, Stanford University, 1980



: =24

_.Proféssibnal Societies:

_American.Geophysical Union

Geological Society of America

Society of Exploration Ceophysitsts“

-Seismblogical Society of America |
American Association for the Advancement ofxséience.f
Sigma Xi | | | | o o

" Society of Petroleum Engiﬁeérs
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.. Books and Major Reports

‘1973 (with R. L. Kovach, editors) Proceedings of the Conference on Tectdnicé
Problems of the San Andreas Fault System, Stanford Unlver51ty, Publ., .
Geological Sc1ences XIII, 512p. o : : '

1977 SRP (Stanford Rock Phy31cs PrOJect) Volume 1 140 P-

1977 ° SRP Volume 2, 174 p.

1978 _ SRP Volume 3, 205 p.

1978 SRP Volume 4, 254 p.

1978 SRP Volume 5, 324 p.
1979 - s Volume.é, 188 p.
1979. SRP Volume 7, 326'p. :
1980 SRR Volume 8, 147 p.

©1980 SRP Volume 9, 128 p.
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" AMOS M. NUR

Publications

1968 (with G. Simmons) Granites: relations of propertles in 51tu to labora—
. tory measurements, Science 162, 789~ 791._ : -

1969 'Granltlc rocks* propertles in 51tu, a reply, Sc1ence, 164

1969 The effect of fluid fllled pores on selsmlc veloc1t1es of rocks,.
Earthquake Notes, vol. XL 1, 24. ' : a5

‘1969 - (with G. Slmmons) Stress 1nduced veloclty anlsotropy 1n rock J
" Geophys. Res. 74, 6667-6674. :

1969 (with G. Slﬁmons) The effect of saturatlon on veloc1ty in low
. porosity rocks, EPSL 7, 183-193. -

.1969 (with G. Slmmons) The effect of viscosity of a f1u1d phase on veloc1ty'
in low porosity rocks, EPSL 7, 99-108. ~

1970 (with Kanamori, et al.) Elastic wave velocities of lunar'samples at
high pressure and thelr geophysical 1mp11cat10ns, Sc1ence 167, 726- -

728.

1970 (wiﬁh K. Horai) Relatiohship among terrestrial heat floﬁ,-thermal
conductivity and geothermal gradient, J. Geophys. Res- 75, 1985-1991.

.1970-A(w1th G Slmmons) The or1g1n of small cracks in igneous rocks, Int.
' J. Rock Mech. Min Sci., 7, 307- 314 .

1970 (with K. Aki et al) An active experiment with earthquake'fault for an.
' - estimation of the in'situ stress, Bull. Seis. Soc. Amer. 60, 1315—1336-

1970 . (with C.E. Helsley) The paleomaonetlsm of Cretaceous rocks from Israel
EPSL 8 403-410. . A - _ s .

1971 Effects of stress on velocity-anisotropy inrocks with cracks, J.
Geophys. Res 76, 2022—2034.A o

1971 Viscous phase in rocks and the 1ow veloclty zone, J. Geophys. Res. .
.76, 1270—1277. : . -

1971 PaleomagHEtlsm of Tertiary and recent lavas of Israel, Earth and Planet. ' -

"Sci. Lett. 10, 375-379.

1971 (with K. Horai) Relationship among terrestrial heat flow, thermel
- conductivity and geothermal gradient a reply, J. Geophys. Res., 14, 76.

1971 (with J.D. Byerlee) An exact effectlve stress law for elastic defor—
mation of rock with. flu1ds, J Geophys. Res. 76, 6414-6419.

1971 (with J. Spranza) Seasonal deformation of a two mile straloht 11ne,5
-~ J. Soil Mech. and Foundations Div., SM12, 8586.
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Nur

1972 (with J.R. Booker) Aftershocks caused by pore fluid flow’_ Science
. 175, 885-887. , R

1972 (with J.F. Hermance and S. BJornsson) Electrical properties of basalt:
. relation of 1aboratory to in situ measurements, J. Geophys. Res. 77,
. 1424,

1972 Dllatancy, pore flulds and premonitory variations of t /tpvtravel
: - times, Bull. Selsm Soc. Am. 62, 1217- 1222., . :

1973  Role of pore flulds in faultlng, Phll Trans. R. Soc. London A, 274,
- 297-304. : , : . , o

1973 (with R.L. Kovach, A. Johnson, and J. Booker), Pore pressure changes
: ~during. creep events on the San Andreas Fault, J. Geophys. Res. 78,
-851 857. . v N
1973 (w1th R.L. Kovach and P. Talwani) Compressional and shear wave velo— .
- cities in granular materials to 2.5 kllobars, J. Geophys. Res. 718,
6899~ 6909

1973 (with R.L. Kovach) The role of pore fluids in tectonic processes,
Comments on Earth Sciences: Geophy51cs, 3, 29 33.

" 1973 (w1th M.L. Bell & P. Talwanl) Detailed study of the d11atancy~f1u1d
' flow mechanism, Proc. of Conf. on Tectonic Problems of the San Andreas -
Fault Svystem, Stanford Univ. Publ. Geol. Sciences 13, 391-404.

1973 (with P. Schultz) A stlffness model for se1sm1c1ty, Proc. of Conf. on
" Tectonic Problems of the San Andreas Fault System, Stanford, Ca.,
Univ. Publ. Geol. Sciences 13, 405 416.v

1973 (edltor, with R.L. Kovach) Proceedlnos of the Conference on Tectonic
Problems of the San Andreas Fault System, Stanford Unlv. Publ.
Geologlcal Sciences 13, 512 pp (BOOR)

~1973 ‘(w1th S.K. Garg) Effectlve stress laws for fluld saturated porous
S rocks, J. ‘Geophys. Res. 78, 5911-5921. :

1974 (with A.G. Johnson and R.L. Kovach) Fluid oressure variations and
- fault creep in Central Californmia, Tectonophysics 23, 257-266.

- 1974 Tectonophysics: the study of the relations between deformation and
- - force in the earth, Proc. of 3rd Intern. Congress on Rock Mechanics,
-Denver Co., pp. 243-483 (in Engllsh French & German)

1974 ‘(w1th G Mavko) Post seismic viscoelastic rebound Sclence 183 204—206-

1974 (with P Talwanl and R.L. Kovach) Impllcatlons of elastlc wave veloc1t1es
‘measured from Apollo 17 rock powderxs, 5th Lunar Sc1ence Conf., Part 11,
p 769 : .




1974
. 1975
1975

1975

* 1976

. 1976
l;1975
i976‘
1976

1976
1976

1976

‘ 1977

1977

1977 -

1977
1978

1978

28— O

The Matsushiro, Japan earthquake swarm: 'eonfirmation'of the dilatancy-

tfluid diffusion model, Geology, May, 217-221.

(w1th G Mavko) Melt squlrt in the asthenosphere, J. Geophys. Res., K

80, 1444~ 1448

Z(w1th R.L. Kovach R. L. Wesson and R.'Roblnson) Waterélevel fluetuatlonsf; -
';3and earthquakes on the -San Andreas fault zone, Geology, Aug., 437-440.

A note on the constltutlve 1aw for dllatancy, Pure and Appl. Geophys.' L

-113, 1OS. 1/2 197-206.

Orlgln of veloc1ty changes:hefore'earthquakes. the dilatancy. diffusion"'

"hypothesis ‘and its confirmation, in Volcanoes and Tectonophere, ed. by :
- H. Aoki and S. Iizuka, Tokai Univ. Press, 173-186.

(w1th J. W.‘Spencer) The effects of pressure, temperature and pore

water on velocities in Westerly granite, J. Geophys. Res., 81, 899-904.

(with Ari Ben—-Menahem and Moshe Vered).The tectonics of the Afro-~

Eurasian junction, Phys. of Earth and Planet.vInt., 13 1—50.

(w1th Z. Ben—Avraham) Sllp rates and morpholooy of cont1nental COlllSlOn

"belts, Geology 4, 661 664

'(w1th E. Sprunt) Reductlon of por031ty by pressure solutlon. experimental
fverlflcatlon, Geology 4, 463-466. : :

Earthquake predlctlon (book rev1ew), Sc1ence 192 -688.
The earth (book rev1ew) Geology 4 708..5_.31

(with M.L. Bell and T.S. Crough) Non Newtonian antiplane flow and 1ts L
application to plate deformation, Tectonophyslcs 39, 501-514.

(with Z. Ben-Avraham) The eastern Mediterranean and the Levant: Tectonics“L":
of continental collision, Tectonophysics 46, 297—311. e

(with E. Sprunt) Destructlon of p0r051ty through pressure solutlon,'f

- Geophysics 42, 726~ 741

(with E. Sprunt) Experlmental study of the effects of stress on solutlon y:ffl
rate, J. Geophys Res., 82(20), 3013-3022.. S

(w1th Ralelgh et al.) The predlctlon of the Halcheng earthquake, EOS

58, 236- 272

(w1th K. Wlnkler) Depth constralnts on dllatancy 1nduced ve10c1ty
anomal1es, J.: Phys Earth, 25, suppl., 231- 241. :

-(w1th M L. Bell) The grain boundary slldlng mechanlsm and its role h;
in dllatanty, J. Geophys Res., submitted. - R - :
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- pressure and stresses and- its application to Lake Orov1lle, J.
:Geophys. Res., 83, B9, 4469- 4483

1978

11978 .-
o pre351b111ty of rocks, J. Geophys. Res ,‘83 B9 4459—4468..

1978 -

1978

11978

1978

11978

78
'1978'
1979.
{,:1979
1979
'1979'
: i979‘

1979 -

1979
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(with M.L. Bell) Sfrength changes due to reservoir induced pore

Nonnniforn friction as a physical basiS'for.earthquake mechanisms: -
a review, Pure and Appl. Geophys., 116, 965-991.

(with G. Mavko) The effects of.nonelliptical cracks on the com— -

1(w1th G Wavko) Wave attenuation in partially saturated rocks,

Geophy31cs, 44, 161~l78

'(w1th Z.: Ben—Avraham) The. lost Pacifica continent, 'Nstnré, 270 5632;f39;

The origin of llneaments, Proceed. Third Int. Conf. on Basement

Tectonics, in press.

- (with P.'Arditty and H. Ramey) Response of a closed well—reservoire |

system to stress induced by earth tides, J. SPE, 7484, submitted.

_'(w1th K. Winkler) Friction and seismic attenuation 1n rocks, Nature,
. 277 .528-531. :

(with M. Israel) The role of heterogeneitles 1n faulting, Phys. Earth -
Planet. Inter s : S

(with Z. Be‘n—’A’vraham) Specnlations onmountain building and the lost
Pacifica continent, J. Phys. Earth, 26, Suppl., S21-S37, 1978..

(with M. Isfeel) A complete solution of a one dimnesional propagsting
fault w1th nonuniform stress and strength, J. Geophys. Res., 84 B5, 2223-34.

(with K. Mahrer) Strike slip faultlng in a horizontally varying crust

J. Geophys ‘Res., in press.

(with H. Ito, J. DeV11blss) Compressional and shear wave velocities
in water filled rocks during water-steam tran31tion, J. Geophys.

- Res., 34, B9, 4731-4735.

(w1th K. Winkler) Pore flUldS and seismlc attenuatlon in rocks
Geophys Res. Letters, 6 1-4.. ’

(with K. Mahrer) Strike sllp faulting in a downward varying crust
J. Geophys. Res ’ 84 'B5, 2296-2302.

(w1th £v1 Ben—Avraham) Volcano Height in oubduction shear zones, submitted
to JGR. -

(wvith E. Sprunt) Microcracking and healing in granites: New gvidence

“from cathodoluminescence, Science, 205, 495-497.
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1979 (with K. Winkler, J. DeVilbiss) Effects of flnid saturation on waves in
porous rock, 7th Formation Evaluation Symposium of the Canadian Well
Logging Society, Calgary, Oct. 21-24, 1979.

1979 (with J. Walls) Pore pressure and confining pressure ‘depedence of per—
- meability in sandstone, 7th Formation Evaluation of the Cauadlan Well
Logging Soc1ety, Calgary, October 21—24 1979.

-1979 (w1th E. Sprunt) Another look at pore structure: Cathodoluminescence
- petrography (submltted SPWLA Transactlons) ' ’

'll980 Seismlc velocitles in low por031ty rocks, Coulomb volume, in press.’

V1980_'(w1th E Kgartansson) Attenuation due to thermal relaxation in porous
: rocks, GeOphys1cs, in press.

1980 _(w1th Z. Ben-Avraham) Consumptlon of aseismic ridges and volcanic gaps
: in South America GSA memoir, in press. ‘

1980 (with W. Prescott) Accommodation of relative motion at depth on the San
Andreas fault system in California, in press, JGR. '

1980 (w1th Z. Ben—Avraham) The elevatlon of volcanoes and the1r edifice helghts
» - at subductlon zones, in press, JGR.

1980 (with T.N. Narasimhan and W.N. Houston) The role of pore pressure in de-
‘formatlon in geologic processes submltted Geology. :

1980 (with K. kinkler) Seismlc attenuation: The effects of pore fluids and
" ‘frictional sliding, in press, Geophysics. :

1980 (with Z..Ben—Avraham, D. Jones and A. Cox) Continental accretion and
© Orogeny: From oceanic plateaus to allochthonous terranes, sumbitted,
Science. - ' 7 :
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Associate lInvestigator: 3Wa1ter'E Dibble, Jr.
Degrees: PhD in Geo]ogy, Stanford Unlver5|ty, June 1980

BA in Geology, Un»versnty of Callfornla, RlverSIde, 4
~June, 1969

_Positions: Part-time at USGS associated with J.D. Vine and
o - F.W. Dickson on Lithium Project determining the
. origin of Li-bearing minerals and fluids in
" sedimentary environments, October 1974 to
" January 1980. June 1980 to present, post doctoral
fellow at Stanford

~ Publications (exclusive of abstracts)

Dibble, W.E., Jr., and Dickson, F.W., 1976. The behavior of lithium in
experimental rock-water lnteractlon studies, in Lithium Resources and - .
Requirements by the year 2000 (edlted by J.D. Vlne) USGS .Prof. Paper
1005, 142- 1&6 ’

Seyfrled W. E Jr., Shanks, W.C. 111 and Dibble, W.E., JE., 1978; FCléy
. mineral formatlon in DSDP Leg 34 basalt. Earth and Planetary Sci.
Letters, 41, 256-276. . : .

Seyfrled W.E. Jr and leble, W.E., Jr , 1980. Seawater-periodotite inter-
' action at 300 C and 500 bars: implications for the origin of oceanic
serpentinites. Geochim. et Cosmochim. Act., Lk, 309- 321.

.Dibb]ﬁ9 W.E., Jr., de Jong, B.H.W.S., and Cary, L.W., 1980. An 7Al and

Si pulsed NMR study on the mechanism of zeolite precipitation. lIn:
Proceedings of the Third. Internatlonal Symposuum on Water-Rock Inter-
action. Edmonton, Canada.

_'Dibble, W.E., Jr. and Tiller, W.A., 1980. Non-equilibrium water/rock intér-'”
-~ actions. |. Model for |nterface controlled reactlons, Geochim. et
- Cosmochim. .Acta., in press.

.,Dibb]e, W.E., Jr. and Tiller, W A., 1981. Non- equilibrium water/rock inter-.
‘ actions. 11. Rate- mechanlsms for quartz dissolution, Geochim. et
‘ Cosmochlm Acta., in press. S

. Dibble, w.E., Jr. and Tiller, W.A., 1981. Non-equilibrium water/rock inter-
actions. Ill. Interface- controlled s:lzcate dissolution, Goechim. et
‘Cosmochim. Acta , in preparatlon :

' Abstracts:

Dibble, W.E., Jr. and Dickson, F.W., 1974. Hydrologic processes.involved'in
- the genesis of oxidated ore deposits. Geol. Soc. America Abst. with
Programs, 6, 3, 163-164.
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Abstracts (cont'd)

Dibble, W.E., Jr. and Dickson, F.W., 1978. The influence of flourine on
thermodynamic stability of sheet silicates. Trans. Am. Geophys. Union,
59, 12, 1218. -

" de -Jong, B.H.W.S. and Dibble, W.E., 1979. An27AI and 295i ph]sed NMR study
~on the molecular speciation of Al and Si in aqueous solutions. Trans.
-~ Am. Geophys. Union, 60, 46, 974. - - ' Co
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Associate InQestigator: Jared M. Potter'>
'Degrees: PhD in Geology,.Stanford-University, exbected October,
S ~ 1980; MS in Geology, University of New Mexico, June
" 1978; BS University of New Mexico, June 1975.
' o Positions;; Research Assistant, Los Alamos Scientific Lab,
2 o Summers, 1975-1977. Research Assistant, USGS,
1978 in M. Lampheres lsotope Lab.

.'PLPubllcatlons (exclusnve of abstracts)

o Potter, J.M., 1977, Permeabullty of Granitic Rocks as a Functlon of Temper-

ature and Pressure, Los Alamos Scuent Lab., Report LA-7224-T, 101 p.

A.Potter, J M., 1980, Laboratory Conflrmatlon of Rock Core/Brine and Construction
‘ Maternal/Brine‘Correlations. Task 11. Final Report. EPR! Grant
RD-1195-4 (in press); '

Potter, J.M. and chkson, F W., 1980, Reactlon of Rhyolltlc Glass and

' Holocrystalline Basalt wnth NaCl Solutions at 300 C; Effects of

. Time and Solution Composition on Alternative Mineralogy. [In:’
Proceedings, Third Int. Symp. on Water Rock lInteraction. Edmonton,
- Canada, pp 107 173.

“Dickson, F. w , and J.M. Potter, 1980 Rock/Brlne Chemlcal Correlatlons
Final Report. EPRI Grant RP- 653-2 (in press). .

' Abstracts:

"Potter,‘J M., J.P. Balagna, and R.W. .Charles, 1976, Permeability of a
BlOtlte Monzo granite at Elevated. Temperatures and Pressures, Trans.

AGU abst. 57, L, 353,

Balagna, J.P. and J.M. Potter, 1976 Delineation of Flow Channels in
, Crysta]llne Rock Using leferent Radloactlve Tracers, Trans. AGU
abstr., 57, 12, 1016.

Potter, J.M., J.P.‘Balagna, R.W. Charles, and J.R. Vidale, 1976, A Leaching -
"Technique Using Dilute Sodium Carbonate for Permeability lncrease in
Granitic Rocks. Trans. AGU abst., 57, 12, '1016.‘

".'Rytuba, J.J., J.M. Potter, F.W. chkson, and A.S. Radke 1978, Experimental
: Alteration of Rhyolite glass at 300 C; Implication for Silicate

Mineral Zoning in the McDermitt Mercury Deposnt Nevada, Trans. AGU -

-abst., 59, 12, 1221. ‘ T

'Dickson, F.W., J.M. Potter, J.J. Rytuba, and A.S. Radke, 1978, Reactlon of
Rhyolite Wlth H,0 and NaCl- H20 at 300 C and 500 bars Pressure.  Trans.
. AGU abst. 52) % 1221.
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Abstracts (cont'd)

Potter, J.M. and F.W. Dickson, 1979, The Role of Solution Composition in -

~ the Alteration of Rhyolite Glass at 300°C. Geol. Soc. Am. Abst.
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.. .l3y. COST ESTIMATE AND MILESTONE RECORD TO BE INCLUDED WITH MONTHLY REPORTS..

S S '. L cyioso . cY1981 . o :
L : - ' : D{J F M A M J J A S ON D J F »
COST LEGEND (cost) S 1 1 /
PLAN == =~— (. 4 ) . 80 b= -
‘ACTUAL - () N ,,/
' ' L ) (o] /
o =
'g ) - . /,\
u .
o 40 = | e
.- STATUS LEGEND e -/
- _ ' - 920 b= 7/
a /
O PLANNED ,
) sLmEEED o N L
: (Solid symbols ' o
“indicate actuals) ‘
] 100
80—
+ TIME SHARE LEGEND R
i G oEARRS g [ -
-—o-—ov » - '8160 -
L A. NUR C g‘ oo booee '-'W’.. ooe) csojsveod sed uvvrpossinsvefrroppoecy O;' LR & J
--o--olo'o- - ‘:
| W. DIBBLE g 40 |-
o J ,- POTTER QE, B
: & _
P .
3 4 - -
' 'MILESTONES .
; Monthly Reports
‘Task I Draft = -~ - .. ()
Task I Final Report - A R ' q
'Spring' AGU meeting (Baltimore, MD )
presentation of Task I results
Task T report submitted for publication
| - Semi-annual Reporf: : - A R o . . C)
vTask IT Draft U B N N 11 B B I )
Task II Final Report . T I 1 _ : : O
Fall AGU meetlng ( San Franc1sco, CA ) . 111 ' ' )
presentatlon of Task II results SN B SRR B ' - B S : Y
Submlttal for publlcatlon Task IT report % EE N UETN B N U DR RN B SR DR S A B F
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. ' CONTRACT PRICING

* ) (RESEARCH AND DEVELOPMENT)

PROPOSAL

Office' of Management and Budget
Approval No. 29-R0O184

[

This form is for use when (i) submission of cost or pncmg data {scx FPR 1-3.807-3) is required and
(i) substitution for the Optional Form 39 is auxhonud by the contracting ofhicer.

PAGE NO.

NO. OF PACGES

NAME OF ousnon
Leland Stanford Junior University

Board of Trustees of the

SUPPLIES AND/OR SERVICES TO 88 FURNISHED

HOME OFFICE ADDRESS
Sponsored Projects Office

Stanford, California 94305

A theoretical and experimental
evaluation of the Na-K~Ca Geothermometer

DIVISION(S) AND LOCATION{S) WHERE WORK IS TO BE PERFORMED:
.Department of Geophysics

TOTAL AMOUNT OF PROPOSAL

s+ 99,803

GOVY'T SOUCITATION NO.

DETAIL DESCRIPTION OF COST ELEMENTS

REFER-

1 T . - .'.,j [

"October 1971

o General Servies AJmmmr.utmn

!PR 1= 0. N0

). DIRECT MATENAL  Hremite on Exhibit A) EST COST ($) Esz'oc'a;t' e
o. PURCHASED PARTS
5. SUBCONTRACTED 1TEMS
. OTHER—( 1] RAW MATERIAL
(2) YOUR STANOARD COMMERCIAL ITEMS
(3) INTERDIVISIONAL TRANSFERS. ( At niber thun st} _
TOCAL DIRECT MATERIAL S
2. MATERIAL OVERHEAD' (Rute %x\'s buse= J
o EEVRKIES RATE/ . EST
3. DIRECT LABOR (Npwify) HEURS HOUR COST (S$)
' % €Lfort
See attached budget
TOFAL DIRECT LABOR s iEERe 34,838 A
"] 4. LABOR OVERMEAD (Specsfy Depurtinent or Cost Conter)! O.H. RATE X DASE= EST COST ($) . ’
TOTAL 1LABOR DVERNEAD B
3. SPECIAL TESTING (Iniinding field work ut Gorermment instullations)
TOTAL SPECIAL TENTING -
6. SPECIAL EQUIPMENT (If direct churge) (ltemire on Exhibit 4) 10’ 800 H
7. TRAVEL (If direct huarge) ( Give detaily om attuched Scheduie) €EST COSY (3)
o, TRANSPORTATION _—
b. PER DIEM OR SUASISTENCE See attached _
FOTAL TRAVEL R D
8. CONSULTANIS (Identify —purpase—rute) £STCOSY i $) '
|— 3
TOTAL CONSULTANTS _
:_ OTHER DIRECT COSTS (ltemize on Exhibit 4) C E -
10, FOT AL DIRECT COST 4T trbR19 F H
11, GRS KA IS REMMITRIVODERE (Rute D8 % of «ost element Nos. X G
12, rovaimes - Indirect Costs
(LI ] LOTAL ENTIMATED CONT T
‘ W‘W&m — Cost Sharing . CJd .
e L ' POTAL ESTINMATED COST 4ND FEE OR PROFIT o T K -
S . _
OPTIONAIL FORM 60 .

STpeat
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This proposal is submitred for use in connection with and in tesponse o (Describe REFP. ot )

DE-SC07-80ID12147

snd rellects our best estimates as of this dute, in accordance with the Instructions o Otferors and the Fostnoto which follow, -

TYPED NAME AND TITLE ' | sicraTuRe

Edward C. Barrera, Staff Assoc.
Sponsored Projects Office

Name OF Aitm  Board of Trustees of the Leland Stanford Junior © | oAt OF susmissiON .
' University o
EXHIBIT A—-SUPPORTING: SCHEDULE (Specify. If more spuce is needed, use rel'eru) ,
COSTELNO. | . _ . ITEM DESCRIPTION (See fontnote S ) _ EST COST (S) -

See attached budget

1. HAS ANY EXECUTIVE AGENCY OF THE UNITED STATES GOVERNMENT PERFORMED ANY REVIEW OF YOUR ACCOUNTS OR RECORDS IN CONNECYION WiTi4 ANY OTHER
GOVERNMENT PRIME CONTRACT OR SUBCONTRACT WITHIN THE PAST TWELVE MONTHS?

@ YES D NO  (If yes. identify belou. )

NAME AND ADDRESS OF REVIEWING OFHCE AND INDIVIDUAL TELEPHONE NUMBER/EXTENSION

DCAA, 420 Cambridge Avenue, Suite 424, Palo Alto, Ca. 94305 | (415) 327-8411 ° = °

. WILL YOU REQUIRE M USE OF ANY GOVERNMENT PROPERTY IN THE PERFORMANCE OF THIS PROPOSED CONTRACP
E] YES Eﬁ NO (l[ yes. identify on reverse or sepurale page)

1. DO YOU REQUIRE GOVERNMENT CONTRACT FINANCING 1O PERFORM THIS PROPOSED CONTRACT?
K] ves [:] NO  (If yes. idewtify.): [_] ADVANCE PAYmENTS [ ] PROGRESS PAYMENTS OR [ ] GUARANTEED LOANS

V. DO YOU NOW HOLD ANY CONIRACT (Or, do you bure uny nulfpnnlcnlly financed (IREGD) projects) FOR THE SAME OR SIMILAR wORK CALLED FOR BY THIS

PROPOSED CONYRACT?

D YES [ﬁ ~NO {l/ yo, :Jlnh/,)

V. DOES THIS COST SUMMARY CONFORM WITH THE COST PRINCIPLES SET FORTH IN AGENCY REGULAI'IONS’

@ YES D NO  (If no. expluin on reverse or sepurate page) )

S PP See Reswrse for Instructions and Fooinotes - : .. Lo . OPTiONAI.I FO_RM 60 (10-71) .
. . 2 N . . 4
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. PROPOSED. BUDGET

SALARIES AND WAGES
" Principal Investigators:
Amos Nur, 2.57% academic year

- George Parks, 2.5% acadenmic year
1 month summer (100%)

Postdoctoral Research Affiliates
- J. Potter,1 year 100% time '

W. Dibble,l year 50% time
‘Student Reseérch"Assistant onﬁyear, 50/ time

Secretarlal 1 month 100/ tlme

FRINGE BENEFITS

12/1/80 - 8/31/81 @ 21. /
9/1/81 ~ 11/30/81 @ 21 6%

'EXPENDABLES & SUPPLIES

. Titanium, tops,. valves, gold fabrlcatlon costs, analytlcal
reagents, electrical equipment, bottles, AA tubes

..Machining.costs (approx. 5 hrs week)
Analytical costs, SEM 100 hrs @ $10/hr

Computer t1me

"TRAVEL
2 round trlps to Maryland for sprlng AGU meetings (5 days)

PUBLICATIONS COSTS

MODIFIED TOTAL DIRECT COSTS

- INDIRECT COSTS (587 of MTDC)

" CAPITAL EQUIPMENT (COSTING OVER $500)

1 RF rocking furnace assembly

2 Aminco pressure vessels @ $1700

2 Aminco pressure gauges with safety contacts
2 Omega digital temperature controllers

. TOTAL REQUESTED FROM SPONSOR

, UNIVERSITY COST SHARING*

TOTAL COST OF PROJECT .

*Cost Shared by PIs salaries:.

12/1/80 - 11/30/

873

930
4,135

15,000
© 7,500
5,400

1,000
34,838

7,368

4,000

5,000

1,000
1,000

1,500
1,000
55,706

. 32,309

5,000
- 3,400

1,400

1,000

98,815
988

99,803
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'Technoiogy Transfer Plan

The results of the work proposed will be transferred to potential
users in-two forms. Part of the results will be presented at national

"scientific meetings such as those of the American Geophysical Union.:
‘A presentation has been scheduled for the Spring 1981 AGU meeting in
" Baltimore. Another presentation has been set for Fall 1981 in San
Francisco. = C ‘ S S

Details 6f-the‘éxperimental and theoretical results‘WEll be published
in appropriate journals before or soon after the-end of the contract

" ‘period. At least two published papers are anticipated, one focusing on

theoretiqal'aspects of geothermometry, and another presenting the

. experimental results in detail. Monthly, semi-annual, and final reports '

will be submitted as required by the funding agency. Copies of the final
reports will be distributed to major universities, government agencies and
private industries involved in geothermal exploration research. This
distribution list will be determined during the contract period.

Business/Cost Requirements

Organization Information: - Stanford University

' Project_Budget by Task:

' Taék‘l.v Evaluation of existing Chemical'gedthermohetry techniques

4 months total time, cost: $7,990

'. Task 2: Experimental,Investigétion of alkali and alkaline earth
o - . geothermometers ' o E .

"12 months total time, cost: $91,813
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. _._"(..a)‘. ;
o “'"small business toncern as defined in atcordance WLth Settion 3
‘h“:of the Small BuSLness Att (15 u. S C 632) o - :

APPENDIX E

h REPRESENTATIOVS AND CERTIFICATIONS s

[InstructioneszCheck or complete all appropriate boxes or blanks.] =

The proposer makes the follow1ng representatlons and tertlfications.”ﬂff

- 1. SMAJ..L AND qMALL DISADVANTAGLD BUSINJ:.SS CERTIFICATION

'The bidder or offeror certifies that ;t is ( ) is not QX) a

: ;(i).jWhth is at least 51 per centum owned by one or more such

Tﬂind1v1dual or, in the case of any publitly ‘owned bu51ness;;
. -oat least 51 per centum of the stock s owned by such '
'Jind1VLduals, B ' L

‘_(ii)mﬁwhose management and daily business operat ions are-

' controlled by one or more Such individuals; and

(iii) which certifies concerning said OWDetShlp and tont;ol 1n' o

(e)

’d:mxnority ‘individual(s) in accordance with (¢ ) (i) below or.that

‘actordance w1th settion ( ) below. .

eThe bxdder or offeror certifies that it is ( ) is not QX) a

mifilt is ( )-.is not CX) socially and economically dLsadvantaged
© in accord with section (c)(ii) or (c¢)(iii). Socially and -

: etonomitally disadvantaged_indiv1duals are_defined,as_lﬂ-4j?.i

(i) - United States citizens who are Black Americans, Hispanic’
o Amerltans Native Americans, or other specified minorities;

: (ii).,any other 1nd1v1dual found to be disadvantaged pursuant to

- section 8(a) of the Small Business Act (15 U.S.C. 637);

f(iii)A_anyiother‘individuai defined as socially,. and etonomi lly’

~“.disadvantaged, for purposes relating to other settions of
the Small Business ALt

_Tne bidder or offeror'tertifies that it is'a small'busxness‘f}“‘ ANt

- [as set forth in (a) above] and is ( ) is not ‘( ) owned and
..controlled by socially and etonomically disadvantaged lndi-'”
":VLduals.; Such a firm is defined as one - ‘__ - o :



. CONTINGENT FEE o

“(a) It ( ) has, €X3 has not employed or retained any cdmpanyrér person'

(other than a full-time bona fide employee working solely for the
bidder) to solicit or secure this contract, and (b) it ( ) has, (X) has

" not, paid or agreed to pay any company or person (other than a full-time

'“vbona fide employee working solely for the deder) any fee, commission,

employee,

‘percentage or brokerage fee, contingent upon or resulting from the

award of this contract; and agrees to furnish information relating to

 (a) and (b) above as requested by the Contracting Officer.” (For

interpretation, of the. representation, including the term "bona fide
" _see. Code of Federal Regulatlons, Tltle 41, Subpart 1_1'5 .

TYPE OF ORGANIZATION r o S . ‘ SR
CK) non-proflt educat10na1 1nst1tutlon R

'H‘It operates”as an ( ) 1nd1v1dual () partnershxp, ( ) JOlnt venture, y'”'

( ) corporation, 1ncorporated in State of - o

j;-A body - hav1ng corpovrateypowere under the laws of the State of Callfornla.ﬁf
EQUAL (OPPORTUNITY f’ : B SRR

R 03 ( ) ‘has, ( ) has not, participated in a previous coatract or sub-:
p

, ”dgcontract subJecC to the Equal Opportunity Clause herein, the clause’
“uorxgxnally contained in Section 301 of Executive Order No 10925, or

"idthe clause contained in Section 201 of Executive Order No. 11114; it

(X) has, () has not, filed all required compliance reports; and

representations Lndlcatlno 8ubm13510n or required compllante reports,

signed by pfoposed subcontractors will be_obtalned prior to subcontract

i(awards.
~'AFFIRMA”TVP ACTION COM LIANCE PROGRAM

“The offeror represents ‘that (a) it (X@ has developed and has on lee,

(.) has not developed and does not have on file, at each establishment
an affirmative action program as required by the rules and regulations
of the Secretary of Labor (41 CFR 60-1 and 60-2), or (b) ( ) has not

previously had contracts subject to written affirmative action program

. requiremants of the rules and regulatlons of the Secretary of Labor .
because (check as applx able) Coae L e s :

: -offeror doeS'not héye‘SO or more employeesif

' ofteror has not had a Government prlme contract

or subcontract of $50 000 or more.
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" CERTIFICATION OF NONSEGREGATED FACILITIES

By’ the submission of this prbpdsél,»the'offéror, applicant, or sub—

contractor certifies that it does not maintain or provide for its

‘employees any segregated facilities at any of its establishments, and

that it does not permit its employees to perform their services at any

'location, under its control, where segregated facilities are malntalned

It certifies further that it will not maintain or prov1de for its .

'employees any’ segregated facilities at any of its establlshments and

that it will not permit . its employees to. perform ;helr services at any’
location, under its control, where segregated facilities are maintained.
The offeror, -applicant, or subcontractor agrees that a breach of this

“certification is a violation of the Equal Opportunity clause in this

. contract. “As used in this certification, the term "segregatedlfacilities"
" means -any waiting rooms, work areas, rest rooms and wash rooms, restaurants '
-.and other eating areas,-  time clocks, locker rooms and other storage or- L
. dressing areas, parking lots, drinking fountains, recreation or entertain— . .
"'ment areas, transportation, and housing facilities provided for employees

which are segregated by explicit directive or are in fact segregated on - =
the basis of race, creed, color, or national origin, because of habit, . -
local custom, or ‘otherwise. It further agrees that (except where it -

has obtained identical certifications from proposed subcontractors for:

'upec1f1c time periods) it will obtain identical certifications from .

proposed subcontractors prior to the award of subcontracts exceeding -

'.$10,000 which are not exempt. from the provisions of the Equal Opportunltyv"'

clause; that it will retain such certifications in its files; and that
it will forward the followxng notice to such proposed subcontractors
(exiept’ where thée proposed subcontractors have. Submltted 1dent1cal
certlflbatlons for spec1f1c tlme per1ods) :

NOLICE TO PROSPECTIVE SUBCONTRACTORS OF RFQUIREMENT FOR CERTIFI@ATION Ob

'NOVSEGREGATED FACILITIES

" A'Certification of Nonsegregatéd-Faéilities must be“submitted‘prior”f"u'“

to the award of a subcontract exceeding $10,000 which is not exempt

“from_ the provisions of the Equal Opportunity clause. . The certification _fff
'may be submltted eLther for each subcontract or for all subcontrabts ‘
du*lng a perlod (1 €., quarterly, sem1~annua11y, or annually)

- PARENT COMPANY AND EMPLOYER IDENTIFICATION NUMBER

Ea;h proposer shall furnlsh the followxng 1nformatlon by flllzng in _'-
the approprlate blocks .

a, Is the proposer owned or controlled by a parent company as des;rlbed

below? () Yes (X) No. (For the purpose of this proposal, a parent =

- company is defined as one which either owns or controls the activities

and basic business policies of the proposer. ‘To own another L

company means the parent company must own at least a majority (more
than 50 percent) of the voting rights- in that company. To control’
another company, such'ownership‘is not required; if another company

-3
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c.- Proposer shall 1nsert in the appllcable space below, if ‘it 'has

is able to formulate, determine or veto. basic business policy
‘decisions of the proposer, such other company is considered the -
_parent company of the proposer. This control may be exercised
through the use of dominant mlnorlty voting rights, use of proxy
votlng, eontraetual arrangements or otherwise.)

b. If the answer to a. ~above is "Yes proposer shall insert in the 4
’ space below the name and main ofche address of ‘the parent company.

.Name of Parent Companyr

’fIMain_OffIce Addreés:(No.,'Street;icity,.Staﬁe and ZipIcoée) :jf?:ff

no parent company, Lts own Employer's Identification Nomberv(EdI-,r
. No.) (Federal Social Seeurlty Number used on Employer s Quarterly

Fedetal Tax Return, U. S. Treasury Department Form 941), or if it
_has -a parent company, the E.L. No. of its parent company:

; Emproyer'Iden;xflcatroniNumberyof Parent Company: 94~ 1156365

~ CLEAN AIR AND WAEER CERTIFICATION

-(Applxcable if the bid or ‘offer exceeds '$100,000, or the Cootraetlng"

- Officeér has determined that orders under an Lndeflnlte .quant ity contract

"in any year will excéed $100,000, or a facility to be used has been the
- subject ‘of ‘a conviction under the Clean Air Act (42 U.S.C. 1857¢-8(c) (1))
-or the Federal_Water Pollution Control Act (33 U.S.C. 71319(c)) and is

vflisted'by'EPA, or is not otherwise exempt . )

The bidder or'offerorfcertifies as follows:
(a) Any faelllty to be utlllzed in the performanee of thls proposed

contract has ( ), has not CK) ‘been listed on the Envxronmental
Protectlon Ageney List of Violating Fac111t1es. :

(b) 1t will promptly'notifylthe Contracting Officer;Iprior‘to award,
. of the receipt of any-.communication from the Director, Office of

~4—
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' CERTIFICATION OF NONSEGREGATED FACILITIES

:By the submission of thlS proposal the offeror applicant;lor'subé
‘contractor certifies that it does not maintain or provide for 'its

employees any’ segregated facilities at any of its establlshments, and

“that it does not. permit its employees to perform their services at any ’

":,locatlon, under its control, where segregated facilities are malntatned

It certifies further that it will not malntaLn or prov1de for ‘its

v that it will not permit its employees to perform their services at .any
I»q*lOeatlon under its control, where -segregated facilities are malntalned .
" The offeror, appllcant, or. subeontractor agrees that a.bréach of this
- _rcertlfxcatlon is a v1olat10n of the Equal Opportunlty clause in this
. .contract., ' As used in this certification, the term segregated facilities"
“.means any waiting rooms, work areas, rest rooms and wash rooms,'restaurantsw”
5iand other eating areas,  time clocks, locker rooms and other storage or o
- dressing areas, parking lots, drinking fountains, recreatlon or entertaxn~ffﬁV

employees any segregated facilities at ‘any of its establlshments, .and

©7 ment areas, transportation, and ‘housing fac111t1es provided for employees gf;ﬁ"

which are segregated by explicit directive or are in fact segregated on

.ﬂthe ba31s of race, creed, color, or natlonal origin, because of habit,
. local custom, or otherw1se ‘It further agrees that (except where it
_has obtained identical certlfleatlons from proposed subcontrautors for -
specific time periods) it will obtain identical’ certifications from - °
.. proposed subcontractors prior to the award of subcontracts, exceeding - )
v;$10 000 which are not exempt. from the provisions of the Equal Opportunity =
"clause; ‘that it will retain such certifications_.in its files; and that

it will forward the follow1ng notice to such proposed subcontractors

(exeept where the proposed subcontractors have. submitted Ldentlcal
cert fouatlons for spec1f1c time perlods) ' ‘

3I NO ICE TO PROSPECTIVE SUBCONTRACTORS OF REQUIREMENT FOR CERTIFICATION OF

‘NONSQGREGATED FACILITIES

A Certlflcatlon of Nonsegregated Facxlxtles must be submltted prlor

~ to the award of a subcontract exceeding $10,000 which is not exempt -

- from the piovisions of the Equal Opportnnity clause. - The certification -
‘may be submitted either for each subcontract or for all subcontraets
"durlng a perlod (1.,., quarterly, semi-~ annually,‘or annually) T

PAﬁVNT COMPANY ALD MDLOYER IDENTIFICATION NUMBER

. Each proposer shal1 Lurnlsh the follow1ng 1nformat10n by fllllng 1n~;'
' the approprxate blocks. — . '

A’-f:‘a.:'Is the proposer owned or Lontrolled by a parent company as des;rlbed

below? ( ) Yes (X) No. (For the purpose of this proposal, a parent - -

company -is defined as one which either owns or controls the aLthltléS i
~and basic business policies of the proposér. To own another = -
" company means the parent company must own at least a majority (more-

than 50 percent) of the voting rlghts in that company. -To control
“another company, such ownershlp is not required; if another company}

—3~,.



is able to formulate, determrne or veto basic busrness polrcy
decisions of the proposer, such other company is considered the
parent company of the proposer. This control may be exercised
~ - through the use of dominant’ mlnorlty voting rights, use of proxy
' votrng, tontractual arrangements or otherWLse ) i

b. If the answer to a. above Ls "Yes ; proposer shall insert’ 1n thep' .
space below the name and ma in offlce address of the parent company. -“'f_

:'Name.of‘Parent Company:

Main Office Addresé:(No.,.Street;;City, State_and ZipEcoﬁe) ?ijiivi

T T

c.: Proposer shall insert in the appllcable space. below, if 1t has'j
no parent company, its own Employer's Identification Number (E.I.. =
No.) (Federal Social Security Number used on Employer's Quarterly
Federal Tax. Return, U. 8. Treasury Department Foxm 941), or 1if 1t
ha< a parent company, the E.I. No. of its parent company

v Employer Identlfrcatron.Number of Parent Company: 94?1156365hu' 3 I L

- CLEAN AIR AND WATER CFRTIFICATION

(Applrcable Lf the bid or offer exceeds '$100, 000, or the Contrattrng
- Officer has determined that orders under an indefinite quant ity contract

in any. year will exceed $100,000, -or a facility to be used has been the

. subject of a conviction under the Clean Air Act (42 U.S.C. 1857¢-8(c) (1))
‘or the Federal Water Pollution Control Act. (33 U.s.C. 1319(c)) and. is '

5llsted by EPA or 1s not otherwise exempt )
The bidder or offe ror certlfles as follows
(a) Any fac111ty to be utlllzed in the performance ‘of thlS proposed

- contract has ( ), has not CK) ‘been listed on the Envrronmental
- Protectlon Agenty List. of V101at1n° Facrlltles.A

(b) It Qi11 promptly notify -the Contracting'Officer,Eprior to award,
‘of the receipt of any-communication from the Director, Office of

e



' WOMAN-OWVED BUSINESS

uConcern is ( ) 1s not (Xﬁ a woman-owned bus1ness.7

'10.5“PERCENT OF FOREIGN CONTENT

" Federal Activities, Environmental Protection Agency, indicating. -

that any. facility'which it proposes to use for the performance of -
. the contract -is under con31derat10n to be llsted on the EPA Llst '
. of Vlolatlng Facilities. : RN

-,(c);'It will,include substantially this certificatioh, includingArhde

ﬂparagraph (c),'in.every nonexempt subcontract.

VA woman—owned bu51ness‘is 'a business which is at least, 51 percent

owned, controlled, "and operated by a woman or women. ‘Controlled is‘;

“defined as exercising the power to.make pollcy decisions. Operated
’.7rs.defrned as actively involved iIn the day—to day management .

“'“For the purposes of this definition, businesses which are publicly ..
. owned, joint stock associations, and business trusts are exempted. - i::
"' Exempted businesses may voluntarily represent that they are, or areﬁ‘ff
i pot, woman—owned 1f thls 1nformat10n 1s avallable. we .

'The offeror/contractor w111 represent (as an estlmate) immediately‘
- after the award of a contract, the percent of the foreign content .
"of the item or service being procured expressed as a percent of. the
- contract award prlce (accuracy w1th1n plus or: mlnus 5 percent 1s
' acceptable) : : ~

Slgned by

' Edward c. Barrera, Staff Assoc1ate
(Title)

Note: No solicitation may be properly considered without this.

__certlflcatlon and no award may be made wlthout it belng
'executed - S :

=5
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APPENDIX H

' U.S. DEPARTMENT OF ENERGY
REPORTING REQUIREMENTS CHECKLIST

(See Instructians on Reverse)

POAM APPROVED
OMa NO. 28R 0190

IDENTIFICATION

2. OBLIGATION INSTRUMENT:

3. REPORTING REQUIREMENTS

. 5 -

One Time (Soon After Cantract Award)

A. 'PHOJECT MANAGEMENT Frequency B. TECHNICAL INFORMATION REPORTING Freguency
1. O Management Plan . ' 1. B Notice of Energqy RD&D Project (SSIE) -0
2 O Milestone Schedule &Stztus Report 2. 8 Technical Progress Raport . . q
3. O Cost Plan ‘ . 3 B Topical Report v Y
4. O Manpower Plan . RS w - 4. B Final Technical Report F
5. B Contract Management Summary Report o )

| o Y rieRd! | ¢ pms/mMiNLPMS
6. B Project Status Report M 5 Part .
7. O Cost Management Report S ormance Report
o 0 Format1 WBS
8. 4 Manpowof Managnmem Repart . _ L
: {J Format2 Functicnal
9. ¥ Conferenca Record A . :
30, B Hot Line Report . A 0 Format3 Baseline A
S o ‘ . {J FormatS Problem Analysis
2. (J Cost/Schedule Status Report
3. O Management Controi System
Description A
. 4. (7 Summary System Dascription
: 5. (0 W8S Dictionary
REQUENCY CODES: A —~ As Required Q - Quarteriy
- 7 7 @ = Contract Change S — Sami-Anaually
f «— Final (End of Contract) X — Mandatory for Oehverv with Proposals/Bnd
M — Monthly Y - Yearly or Upon Contract Renewal -

4, SPECIAL INSTRUCTIONS

balow:
A.S

8.1
B.2
8.3

yearly term.
8.4

copy.

Submit all reports to the DOE Program 0ff1cer at Idaho

and 6 - Six copies are due at ID w1th1n fifteen days after end of the ca]endar month.
‘Two copies are due at ID within fifteen days after Cooperative Agreement‘Award.
Six copies are due at ID within fifteen days after end of the calendar quarter.'
.Six copies are due not less than forty-five days pr1or to como]etxon of the

Submit in draft forty-five days prior to complet1on date of Cooperative Agreement.
After thirty days for poE rev1ew, submit e]even cop1es including one camera- ready

: ' . . . 7 /
Operations Office (ID) as indicated

& _ATTACHED HEREWITH:

Report DlS'leU(lon L»st
‘NBQIPDDor‘mg Category

3. PREPARED 3Y ‘S-qnature ang da(ei;

[ 7. REVIEWED 8Y {Signature and date):
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_detachment parameters vary as a function of (time) .

- Appendix T U~

NON-EQUILIBRIUM WATER/ROCK INTERACTIONS -

Walter Earl Dibble, Jr., Ph.D.
- Stanford University, 1980

- The reéults-of-estabiished érystal growth theory and silicate dis—

- solution experiments are combined in developing a new model for mineral/.
‘water reactions controlled by surface processes. The overall reaction

 _rate_at‘Steady~stape»is'determined by coupling equations for the velo-

cities of mass transport and interface detachment processes. Non-steady.

-state processes can be successfully treated when interface reactions

_control the rate. For most sparingly éoluble_minérals, diffusion through’

the solution can be neglected\as'a'rate—determining factor.

Many surface processes are driven by. the total'interface“under—

-éaturation, but only processes facilitating detachment contribute to

- dissolution. Other, non-detachment related, surface reactions result

-in lower dissolution rates. Slow rates of many mineral/solution reactions

are attributed to the surface processes which consume the energy that

"would otherwise drive detachment.

- An anélysis of the time dependénce of interface reaction velocities

-indicates that linear rate51aws apply when uniform detachment or layer-—

source generation mechanisms such as screw dislocations control the dis-—

. solution rate. At low interfacial undersaturations, first-order, loga-

rithmic rate 1AWS prevail,:-AAparabolic time dependence occurs if surface

/2

Experimental rate data for quartz dissolution are used -to define

molecular activation mechanisms based on the kink-site detachment model.

The quartz dissolution mechanism involves binding of ionic species to

surface detachment sites.- Surface binding reactions are controlled mainly



. , o ‘;51_.5
R . o

-

the interface electric field strengfh-det

by thé_sign‘and‘magnitude of‘the;sutfacetélectrosfatié pofential, Because

— ermineévﬁhe activgped.kink-site

»denéity,‘fhé.diésolutioh rate increases exponentially'ﬁith ion cohceﬁtré—
_tioﬁs'in tﬁe Bulk:soiﬁtion).and rates arevminimized af.;ﬁe.pH.gt.whiéH

;j#he su;féée ch;fge:is:zéro;j Rate equationsffqr éuéfté diséolution.are

.déveloped'assuming'surface charging and complexation reactions are much

more rapid than the overall dissolution rate:

bifferent iayerfedge detacﬁment processes éccuj’for quartz dissolu-
:tion.depeﬁding on the‘abéolutevrate; At low rafes; linear rate laws. s
indicaté.léyer—édge‘gene;étion and/or md:ioﬂ_cont%éi the fafe. At highv
Velécities,-the moﬁion of_kinks.on.layer edges may limit faﬁeé;.but<'
egponentiailfime_dépendences'suggest that the dri&iné force_fo::Aétach—
‘mént is greatly fedﬁced by‘hon—detachment relétéd éurface‘ﬁroéesses.: :

In the inﬁermedigte rate region, surface diffusion'précesées may control

rates and result in parabolic time dependences if surface reconstruction
.becomes the slow rate step.

‘-;The_diésolufiqn bf silicates'ié:more complex ﬁﬁénIQQérfé dissoiu_
tion bgcaﬁse mostvsilicates dissolve'ihcongrﬁently.b-Fo?.anj solution:
'qompoéition, ah equilibrium:sufface state must exist with a specific. : .
-chemical‘configqfation;Ustruc;qré, and'electrical cﬁarge. For silicates,

both the interface electric field and variation in surface chemical
composition control rates.

To'characterize a solid that varies significantly in compbsition
at a solid/fluid interface, it is neceséary‘to define alhew thermodyna~-
mic intensive variab1e for the surface. The interface chemical potential’

is defiﬁed by therariation in- the Surface'composition.from'bulkAsolid



525 .

. stoichiometry. The results of this treatment vield a method for deter-
mining the chemical configuration of a surface from changes in the surface

tension and bulk solution composition.

- - To determine variations in interface composition as a result of

incongruent dissolution, values of the chemical potentials of cbmponents-

in the Bulk'solid phasé ‘must be known. Ihese values. are determined

for phyllosilicates ﬁsing an extension of the method of Tardy and Carfels

(1974). They can also be combined to estimate valués of Gibbs free

" energies of formation for many sheet silicates for which no thermochemical

. data are»availablé. _The results are used to'predict»chemical potentia1 '

values for F- and Li-bearing components and for components in the exchange

,‘ position of smectites. They show that small amounts of fluorine in a

sheetnsilicate éignificantly affect the‘Gibbs énérgy of formatibn.
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U.S. DEPARTMENT OF ENERGY
IDAHO OPERATIONS (?FFICE

COOPERATHNEAGREEMENT

1D FORM-182 : ' l | -

{Rev. 05-80) R ; 3 Ly

Rel. CMO PURSUANT TO AUTHORITY OF PL 93 410 PL 93 438,
PL 93-473, PL 93-577, and PL. 9591 | ° 3

1a. Agreement No. 1.b.

DE-FCQ7-801D12147

Modification No.

3. Participant Name and Address b "
" Stanford University ‘
Sponsored Projects Office
320 Galvery Street
Stanford, California 94305

M002 ' |

2. Agreement Period

1.

From: 9"30'80 To: 6'50"‘82

!

4.‘ Participant Type
Xl Educational {7} Nonprofit
() State or Local Government L} Profit

5. Project Title

| i
. '}
A  Theoretical and Expérimenta]‘!.
Evaluation of the Na-K-Ca g{
Geothermometer. ' R

6. Project Will be Conducted per

See Article

7. Technical Reports Are Required

See Article

8. Principal investigator(s) or Program Director{s) Name and
Address

Amos Nur/George Parks
Stanford University »
Stanford, California 94305

9. DOE Program Officer (Name and Address) ..

S. M. Prestwich, Energy & Technology Div.

U.S. Department of. Energy

550 Second St., Idaho Falls,
Telephone No. (208) 526-1147

ID 83401

10.  Accounting and Appropriation Data

11, Method of Payment

a % At Award, % When Requested, 5% Upon

12.  Submit Vouchers to

[0 Letter of Credit
O Reimbursement
7 Other (specify) See Article

Receipt of Final Report

13.  Funding Sources
]

Source Amount
DOE:
$
Particinant: 3
Total Funding: 3

A

14, Remarks:

Changes are as follows:

In accordance with a May 4, 1982 request
from Stanford University the term of

the agreement is extended through

June 30, 1982.

15.  Amount Obligated By This Action: $

16.  DOE issuing Olffice (Name and Address)

Idaho Operations Office
550 Second Street
Idaho Falls, 1 daho 83401

17. DCE Contractymcer
Signature of CJntractmg Oificer D;%e) ;
Name (typed) ___Kent R. Hastings

Telephone No.(208) 526-1510

_

18. Participant Acceptance

o By
Signature of Authorized Official (Date)
Name (lyped)
Title

{Replaces ID F-182 (11-79)

i




