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U.S. OEPARTMENT OF ENERGY 
IDAHO OPERATIONS OFFICE 

COOPERATIVE AGREEMENT 

10 PORM-taa 
(H«v. 05*) ) 

Set; CMO PURSUANT TO AUTHORITY OF PL 93-410, PU 93-438, 
PL 93-473. PL 93-577, and PL 95-91 

3. Participant Name and Address 

California Division of Mines and Geology 
1416 Ninth Street, Room 1341 
Sacramento, California 95814 

l.a. Agreement No. 

DE-FC07-80ID12144 

i.d. Modification No. 

2. Agreement Period 

From: 9-30-80 To: . 4-1-82 

4. Participant Type 

G Educational 
^ State or Local Government 

^ Nonprofit 
•2 Profit 

5. Project Title 

Microearthquake Survey and Analysis 

6. Project'Will be Conducted per 

II . / See Article 

7. TecJinical Reports Are Required 

See Article I I and Appendix B 

9. Principal Investlgatorfs) or Program Olrectorts> Name and 
Address Chns H. Cramer/Donald J. Stierma<\ 

California Division of Mines and Geology 
1415 Ninth Street, Room 1341 
Sacramento, California .95814 

9. OOE Program Officer (Name and Addressi 
M.A.Widmayer, Energy & Technology Division 
U.S.Department of Energy, Idaho Operations 
Office, 550 Second St., Idaho Falls, ID 83401 

TeleptioneNo. (208) 526-1466 
10. Accounting and Appropriation Oata 

12. Suomit voucriers to Director, Contracts 
' Management Div . , U.S. Department of Energy 

550 Second S t : , Idaho Fa l l s , ID 83401 

11. .Method of Payment 

C % At Award, 
G' Letter of Credit 

3 Reimbursement 
Zj Other (specify) See Article 

% When_Requested, 5% Upon 
Receipt of Final Report 

13. Funding Sources 

Source 
DOE; 

Participant: 

Total Funding: 

Amount 

1QQ,QQQ 
49,922 

149,922 

1S. Amount Obligated Sy This Action: $ 
100,000 

15. OOE Issuing Office (Name and Address) 

Idaho Operations Office 
550 Second Street 
Idaho Falls, Idaho 83401 

14. Remarks: The California Division of Mines 
and Geology's contribution will be the use 
of its 8-DRlOO digital event recorders and 
ancillary equipment and a cost share of 
$41,876. This cost share is subdivided into 
a guaranteed cost share of.$16,000 and an 
optional cost share of $25,876. The 
University of California. Riverside's 
contribution will be the use of its single 
DR-100 digital event recorder and a cost 
share of $8,046. DOE's cost share will be 
$100,000. 

|ctln9^0ffic8r / / 

Contracting Officer (Date) 

18. Participant Acceptance 

By 
nature of Contracting Officer 

J . F. Marmo 

ignature of AuthdSzed Official sOatei Signatur 

Name (typed)'. 

Telephone No. ( 2 0 8 ) 5 2 6 - 1 4 7 3 

Name (typed) 

ntle 

n dozed 

JACK DYE, A^.ahicint Director 

l'r:).;,rap.i anci /Acincigement 

[^.'p::;: ;r.icr;t of Coiiservcilion 

(RMiacsi 10 ^-192 (11.79) 



Cooperative Agreement No. DE-FC07-80IDl2144 

'SCHEDULE 

ARTICLE I - STATEMENT OF JOINT OBJECTIVE . 

The purpose of this Cooperative Agreement between the United States 
Department of Energy (DOE or Government), and California Division of Mines & 
Geology (Participant) is for developing and/or advancing technology for the 
detection and/or advancing technology for the detection and/or delineation 
of geothermal-resources for the evaluation of the potentiail usefulness of 
micro earthquake surveys as a geothermal exploration technique, this 
action' is authorized by Federal law and is in furtherance of the U.S.. 
Government's objective of energy independence. 

ARTICLE il - THE PROJECT MANAGEMENT PLAN 

A. DOE will provide technical assistance and guidance 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 , 
in 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.. Any 
significant changes to the project task must have prior approval of the DOE 
and Participant. : . 

B. In addition to DOE personnel, the Participant agrees to permit 
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 
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, if any, with subcontractors shall be routed through the 
Participant.. . 

ARTICLE H I - FINANCIAL SUPPORT • .; 

A. Estimated Cost. The.total estimated, cost, of the work under this 
Agreement is, One Hundred Forty-Nine Thousand Nine Hundred Twenty-Two Dollars 
($149,922). 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 
Participant shall so notify DOE in writing and provide DOE with a new estimate. 

B.' DOE's Financial Support. Thetotal cost to DOE for all the work 
under this project is One Hundred Thousand Dollars ($100,000), and under no 
circumstances will. DOE's support exceed this amount. This limitation includes 
termination costs, if any. The initial increment available is One Hundred 
Thousand Dollars ($100,000).. 

092380 
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- \ . ' ; - Cooperative Agreement No. DE-FC07-80ID12144 

ARTICLE I H - FINANCIAL SUPPORT (Cont'd). '/-

C. Part ic ipant 's Financial Sijppdrt. Al l costs in excess of the One 
Hundred Thousand. Dollars ($100,000) to be provided by DOE,, w i l l be borne by 
the Part ic ipant . ,v The estimated cost to the, Part icipant is Forty-Nine 
Thousand Nine Hundred Twenty-Two Dollars ($49,922). , 

D. Obligated Funds.. The amount, of funds presently obiigated to th is 
Agreement by DOE is,One.Hundred Thousand Dollars ($100,000). .! 

"ARTICLE- IV. - METHOD OF PAYMENT' / ; . : , . ; . 

. A. DOE will make incremental payments by Treasury check to the Participant 
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 clearly show DOE's cost share and the Participant's cost share. 

B. At any time or times prior to final payment under this Agreement, 
the Contracting Officer may havethe 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 basis 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 provide, total payments shall be 
reduced accordingly. 

C. Final payment will not be made until the FinaT 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 
the Final Cost Report described in Article VI of this Cooperative Agreement. 

D. As, more definitive project cost and schedule data become available, 
the parties may review the milestone and payment schedule and, by written 
agreement, make adjustments. Under no circumstances, however, will DOE's 
costs exceed the,amounts provided for in ARTICLE III. 

ARTICLE V.- TERM OF THE AGREEMENT 

The work under this Agreement shall be completed by April 1, 1982, 
or within any extension of time as.may be mutually agreed to in writing by 
the parties..' . ' ' . ^ 

•ARTICLE VI - PROJECT INFORMATION SYSTEM-

Reporting Requirements. The Participant shall furnish to DOE the 
reports and information identified'in Appendix B. 

.092380' :•• " -2-



Cooperatrve Agreement No. DE-FC07-80ID12144 

ARTICLE III - FINANCIAL SUPPORT (Cont'd).. 

C.: Participant's Financial Sijpport.. All costs, in excess of the One. 
Hundred Thousand Dollars,($100,000) to be provided by DOE, will be borne by 
the- Participant. The estimated cost to the Participant is Forty-Nine 
Thousand Nine Hundred Twenty-Two Dollars ($49,922). 

, D. Obligated Funds. The amount of funds presently obligated to this .; 
Agreement by DOE is One Hundred Thousand, Dollars ($100,000). 

ARTICLE IV - METHOD OF PAYMENT 

A. DOE will make incremental payments by Treasury check to the Participant 
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. 

B. At any time or times prior to finaT payment under this 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 basis 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 provide, total payments shall be 
reduced accordingly. 

C. , Final 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 thie Participant LintiT DOE has received the Final Report and 
the Final Cost Report described in Article VI of this Cooperative Agreement. 

D. As more definitive project cost and schedule data become available, 
the parties may review the milestone and payment schedule and, by written 
agr.isement, make adjustments. Under no circumstances, however^vvi 11 DOE's 
costs exceed the amounts provided for in ARTICLE III. 

ARTICLE V -TERM OF'THE AGREEMENT 

The Work under this Agreement shall be completed by April 1, 1982, 
or within any extension of time as may be mutually agreed to in writing by 
the parties-. 

ARTICLE VI'- PROJECT-INFORMATION SYSTEM .' ' 

Reporting Requirements. The Participant shall furnish to DOE the 
reports and information identified in Appendix B.. 

092380 ;' . -2-



. Cooperative Agreement No. DE-FC07-80ID12144 

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 • 
.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 shalTbe the person named below or such other 
person as may be designated in writing by the P,articipant: 

;Chris H..Cramer 
Donald J. Stierman : . 
California Division of Mines and Geology 
•1416 Nineth St., Room, 1341 . 
Sacramento, California 95814 
(916)^ 322-9312 

.; ARTICLE VIII; - ALLOWABLE COST 

Costs shall constitute allowable costs as specified in Subpart 1-15.2 of 
the Federal Procurement, Regulations (41 CFR 1-15) as may be modified by Subpart 
9-15i2 of the DOE Procurement Regulations in effect oh the date of this Agreement. 

. ARTICLE IX, - ACQUISITION OF GOODS AND SERVICES 

, A.: In furtherance of the work.under this Agreement, each subcontract or 
purchase order for goods or services iwhich, separately, exceeds Ten. Thousand 

• Dollars ($10,000), shall require the written 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 
; Contracting Officer fails to respond to the request for approval within ten : • 

. (10) days after.'receiving such request, the Participant may award the sub- , 
.contract 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. 

. '092380,;' :'-,̂  • . • -3- • .-• ..'.: 
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Cdoperative Agreement No. DE-FC07-80ID12144 

ARTICLE X - TERMINATION 

A. It is the express intent of DOE and the Participant to fund their , 
respective cost participation 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 . 
becomes apparent to either party that incremental funding for its cost participa
tion will not be available as needed, either in whole or in part, in order to 
provide continuity for the completion of work under this Agreement, each party 
agrees to promptly advise the other of such funding problem, and if practicable 
and consistent with: their,mutual interest at the time, the, parties may attempt . 
to cooperatively adjust the schedule and/or the content of the work towards „ 
best serving the objectives of this Agreement within the available committed 
and planned funding of each party. 

, . B. Notwithstanding,the foregoing, it is understood that DOE may at any 
time upon giving written notice to the Participant by the Contracting Officer 
terminate.this Agreement for its convenience for any reason. 

C. Also, notwithstanding the foregoing, it is understood that the , 
Participant may at any time upon giving written notice to DOE terminate 
this Agreement for its convenience for reasonable cause. The Participant 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. 

D. In the event of termination for convenience by either party, the 
parties will cooperate to reasonably phase-out the Participant's ,costs and cost 
commitments incurred prior to the termination. If the termination is for the 
convenience df the Go.vernment, the termination cost claim may include those 
costs provided for in paragraph G. of this Article X. If the termination is 
for the convenience df the Participant, 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: sixty-seven percent (67%) 
Government and thirty-three percent (33%) Participant; provided; however, 
that the total amount.obiigated, by the Government under this. Agreement shall 
not be exceeded. -

, E. In the event of termination for. convenience by. either party, the 
Participant shall : '• 

*- (1) Place no further orders or subcontracts for materials,, 
services,, or facilities intended to be invoicedto the Govern-

• : ment for its contribution. 

;. (2) Terminate all orders and subcontracts to the extent that 
.they relate to the performance of work. 

092380 :-4-



'̂̂  . Cdopferative Agreement No. DE-FC07-80ID12144 

^ ARTICLE X - TERMINATION (Cont'd) 

(3) Notwithstanding subparagraphs E.(l) and (2) above, 
the Participant has the right to proceed with such orders and . 

, subcontracts should it decide to continue performance of the work, 
at its expense only. 

F. After a termination,for convenience by the Government, the Participant 
shall submit to the Contracting Officer its termination claim. Such claim 
shall be submitted promptly but in no event later than- one (1) year from the 
effective dateof termination unless, one ormore extensions in writing, are 

,, granted by the'Contracting Officer. 

G. Termination claims: . . 

(1) There shall be included therein the Government's 
share, as set forth in paragraph D., of the cost of settling . 
and paying claims ^arising out of the termination of work under 
subcontracts or orders which are properly chargeable to this 
Agreement as determined by the Contracting Officer. 

(2) There shall be included therein the reasonable costs 
of settlement, including accounting, legal, clerical, and other 
expenses reasonably 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. 

- H. Costs claimed, agreed.to, or determined pursuant to this article 
must constitute allowable costs as defined in Article VIII, "Allowable Cost.". 

I. If in the.opinion of DOE, the Participant fails to substantially 
perform under this Agreement and does not cure such failure within a reasonable 
time after written notice of such failure by theContracting 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 Participant.. The Government shall not be 1iablefor the incurrence of any 
., obi igations 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 resulting from.the work performed 

• t o the date of the termination, notice. 

092380 



Cooperative. Agreement No. PE-FC07-80ID12144 

ARTICLE X - TERMINATION (Cont'd) 

J. 'Except with respect to defaults of subcontractors, the Participant 
shall not be in default by reason of failure to substantially perform under 
this Agreement if such failure arises out of causes beyond the control and 
without the fault.or negligence of the Participant. Such causesmay 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, quarantine restrictions, strikes, freight embargoes, and unusually • 
severe weather, but'in every case the failure to perform must be beyond the • 
control and- without :,thef a lilt or negligence of the/Participants If the failure 
to'jsubstantial.ly 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 
suppl ies.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 provision does not preclude DOE from exercising its right to terminate for 
convenience. " ; ; . 

K. • As used in this article, the term "subcontractor" means subcontractor 
at any tier. 

ARTICLE X I - TITLE TOPROPERTY AND SITE RESTORATION . 

A. The Government will own and maintain title to alTitems of material s, 
supplies, and all tangible property purchased in full or in part with 
Government funds provided under this Agreement; The Government will determine 
disposition of such' property at completion of the work under this Agreement 
or upon termination by either party and agrees that those costs incurred by 
the Participant in. final disposition will be allowable costs.. 

B. The Participant 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 whichare altered, improved 
or otherwise affected by this Agreement. 

' - • ' - .- : , • ' * - • 

ARTICLE Xir - INDEMNIFICATION '. 

;.• It is recognized that the. Participant as title holder of the facilities 
to be constructed under this Agreement is responsible for the'design, installa
tion, operation, repair arid 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 operation of the facilities which rare a subject of this Agreement. 
The Participant agrees to indemnify and save the,Government harmless.from any , 
and all claims^ demands, damages, actions, costs, or charges against the 

092380 



Cooperative Agreement No. DE-FC07-80ID12144 . 

ARTICLE Xir - INDEMNIFICATION (Cont'd) . 

Government arising as the result of the above-mentioned injuries, damages, or \ 
loss, except for any such damages or claims arising out of the negligent act of 
the Government, its employees or representatives:in the course of their official 
duties. ; . 

ARTICLE XITI -'PUBLIC INFORMATION RELEASES ' 

The. parties agree that public disclosure ordisseminatioh.of new data or 
• information 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 , 
publicvaltie from the results of this project. It. is understood,that the 
foregoing is not intended tp 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 elsewhere in this Agreement, including but not necessarily 
limited to General.. Provision 19.. entitled "Patent Rights." 

.092380 ; -7-



Cooperative Agreement No. DE-FC07-80ID12144 

APPENDIX A:- GENERAL PROVISIONS •' 
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Cooperative Agreement No. DE-FC07-80ID12144 

: APPENDIX A : ' . . ' . 

: .; GENERAL PROVISIONS 

COOPERATIVE AGREEMENT • 

1. ORDER OF PRECEDENCE 

In. the event of an inconsistency between the provisions of this Agreement, . 
the inconsistency shall bei resolved by giving precedence as follows: (a) 
schedule; (b) statement Of work; (c) the general provisions; (d) other provisions 
of the Agreement, whether incorporated ,by reference or otherwise; and (e) 
Participant's technical proposal, if,incorporated in the Agreement by reference 
or otherwise. 

2. DEFINITIONS 

As used throughout this Agreement, the following terms shall have the 
meanings set forth below: 

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 Officer) authorized to 
act for the head of the agency or the Secretary. 

;B.. The term "Contracting Officer" means the person executing this Agreement 
on behalf of the Government-, and any other officer or civilian employee who is a 
properly designated Contracting Officer; and the term includes, except as other
wise provided in this Agreement, the authorized representative of a Contracting 
Officer acting within the limits, of, his authority. 

C. Except as otherwise provided in this Agreement, the term "subcontract" . 
includes purchase orders under this Agreement. 

D. The term"DOE" means the U.S. Department Of Energy. 

. 3. INSPECTION 

The.Government, through any authorized representatives, has the right at., 
all reasonable times, 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. 
Tor the safety and convenience of the Government representatives inthe 
performance of their duties. All inspections and evaluations:shall be performed 
in-such a manner as.vyill not unduly delay, the work. ' 

092380 . 
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APPENDIX A 
Page 2 

4. EXAMINATION OF RECORDS BY COMPTROLLER GENERAL 

A. This clause, is applicable if the amount of this Agreement exceeds 
$10,000 and was entered into by means of negotiation, including small business 
restricted advertising, but is not applicable if,this Agreement was entered into 
by means of formal-advertising. 

B.. The Participant agrees that the Comptroller General of the United 
States or any of his duly authorized Government employees shall, until the .. 
expiration of three (3) years after final payrnent.under this Agreement, 
unless, DOE authorizes their prior disposition, have access to and the right 
to examine any-directly pertinent books, documents,, papers, and records of : 
the Participant involving transactions related to this Agreement. 

C.: -The Participant further agrees to include in all its subcontracts, 
hereunder a provision to the effect that the subcontractor agrees that the 
Comptroller General of the United States or any of his duly authorized Govern
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, involving 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 services at rates established for; uniform applicability to 
the general public 

D. The periods of access and examination described in paragraphs A. 
and B., above, for records which relate to (1) appeals urider the "Disputes" 
clause of this Agreement, (2) litigation or the settlement of claims.arising 
out of the performance of this Agreement, or (3) costs and expenses of this 
Agreement as to vvhich exception;has been taken by the Comptroller General or 
any of his duly authorized representatives, shall continue until such appeals, 
1itigation, claims or exceptions have been disposed of. 

E. Nothing in this Agreement shall be deemed to preclude an audit by 
the General Accounting Office of any transaction under this Agreement.. 

'5. . CONVICT LABOR 

- In connection with the performance of work under this Agreement, the. 
Participant agrees not to employ any person undergoing sentence of imprison
ment except as provided by Public Law 89-176, September 10, 1965 [18 U.S.C. 
4082(c)(2)]. and Executive'Order 1.1755, December 29, 1973. . 

' 6. OFFICIALS' NOT TO BENEFIT -

.. No member of or delegate: to Congress, or resident commissioner, shall , 
be admitted to any share or part of this Agreement, or to any benel'it that 
may arise therefrom; but this provision shall not be construed to,extend to , 
this Agreement if made with a corporation for its general' benefit. 
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APPENDIX A 
.' ' Page 3 

7. COVENANT AGAINST CONTINGENT FEES 

The Participarit warrants that no person, or sell ing agency has been 
employed or retained to solicit or secure this Agreement upon an agreement . 
or understanding for a commission, percentage, brokerage, or..contingent fee, 
excepting bona fide:employees or bona fide established commercial or selling 
agencies maintained by the Participant for the purpose of securing business. 
For breach or violation of this warranty the Government shall have the right to 
annuT this Agreement without liability or in its discretion to deduct from the 
Agreement price or consideration, or otherwise recover, the fulT amount of such 
commission, percentage, brokerage, or contingent fee,. 

• 8... NOTICE AND ASSISTANCE REGARDING PATENT AND COPYRIGHTS INFRINGEMENT . ' 

(The-provisions of this clause shall be applicable only if the amount of this 
Agreement exceeds $10,000.) 

A. - The Participant shall-report to the Contracting Officer, promptly 
and in reasonable written detailj each notice or claim of patent or copyright -
infringement based on the performance of this Agreement of.which the Participant 
has knowledge. 

B. In the event of any claim or' suit agairist the Government on account 
of any alleged patent or copyright infringement arising out of the performance 
of .this Agreement or out qf the use of any suppl ies furnished or wor-k or 
services performed hereunder, the Participant shall:furnish-to the Government 
when requested by the Contracting Officer, all evidence and information in-
possession of the Participant pertaining to such suit or claim. Such evidence ; 
and information shall be furnished at the expense of the Government except 
where the Participant has agreed to indemnify the Government. 

C. - This clause: shalTbe included, in alTSubcontracts. 

9.'-COMPETITION IN SUBCONTRACTING . . 

The Participant shallselect subcontractors (including suppliers) on 
a competitive basis to -the maximum practicable extent consistent with the • ' 
objectives and requirements of the,Agreement. 

10.:' AUDIT:. 

• A. The Participant ShalT maintain; -airid the Contracting Officer or his . 
representative shalTriave the right to examine books, records, documents, 
and other evidence and accounting procedures and practices, sufficient to 
reflect- properly all direct and indirect costs of whatever nature claimed 
to have'been incurred and anticipated to be incurred for the performance of 
this.Agreement. Such right of examination shall include inspection at all 
reasonabletimes of the Participant's plants, or such parts thereof, as may : 
be engaged in the performance of this Agreement. : 
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10. AUDIT (Cont'd). 

B. The materials described above, shall be made available at the office 
of the Participant, at all reasonable times, for inspection,, audit or reproduc
tion, until the expiration of three (3) years from-the date of final payment 
under this; Agreement or such lesser time specified in Title 41, Code of Federal 
Regulations Part 1-20 and for such lesser period, if any, as is required by. 
applicable statute, or by other clauses. of this Agreement, or by subparagraphs 
;B.(l) and; (2) belovf: 

(l)v. If this Agreement is completely or.partially, terminated, the 
' records relating, to the work terminated shall be made available for a 
: period.of three. (3) years from the: date of any resulting finaT settlement. : , 

(2) .Records: which relate, to appeals under the "Disputes" 
clause of this Agreement, or litigation or the settlement of claims 
arising -out of the performance of this Agreement, shall be made 
available until such appeals, litigation, or claims have been disposed 

• • • ; O f . • . • • ; • • • - " ' . 

11. CLEAN AIR AND WATER 

[Applicable only i f the Agreement exceeds $10,000 or the Contracting 
Officer has determined that orders, under, an indef in i te quantity Agreement 
in any:one year w i l l exceed $100^000 or, â  fac i l i t y to be used has been the 
subject of a conviction under the Clean Air Act [42 U.S.C 1857c-8(c) (1)] 
or the Federal Water Pollution Control Act [33 U.S.C. 1319(c)] and is l i s ted by 
EPA, or the Agreement is not otherwise exanpt.] 

A. The Participant agrees as fol lows: 

. ' ( I ) To comply with a l l the.requirements of Section 114 of the Clean 
Air Act, as amended (42 U.S.C. 1857, et seq., as amended by Pub.L. 91-604) 

. . and section 308 of the Federal Water Pollution Control Act.(33 U.S.C 1251 
et seq.,. as amended by Pub. L. 92-500), respect ive ly, ' re lat ing to inspection, 
monitoring, entry, reports, and information, as well as other requirements 
specif ied. in Section 114 and Section 308 of the Air Act and the Water Act, 
respectively, and alT regulations and guidelines issued thereunder before 
the award of th is Agreement. 

• ' ; (2) That no portion of the work required by th is Agreement w i lTbe 
performed in a f a c i l i t y l i s t e d on the Environmental Protection Agency l i s t 

. of V io la t ingFac i l i t i es on the date when this Agreement was awarded unless 
and unt i l the EPA eliminates the name of such f a c i l i t y or f a c i l i t i e s from 
such 1 is t ing. ' ^ '' - . • . - • 

. (3): To use i t s best ef for ts tO:comply with clean ai r standards and 
clean water standards at the f a c i l i t y in which the Agreement is being 

' performed.. 

• ,(4) To insert the substance of the provisions of th is clause into any 
. nonexempt subcontract,-including 'this subparagraph A.(4). 
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11. CLEAN AIR AND WATER (Cont'd) ,. 

B. The terms used in this clause have the folTowing meanings: 

(1) The term "Air. Act", means, the Clean Air Act, as amended (42 U.S.C. 
1857, et seq., as amended by P. L. 91-604). 

(2) • The-term "Water Act" means federal Water Pollution. Control Act, 
as amended (33 U.S.C. 1251 et seq., as amended by P. L. 92-500). 

.;. (3). The. term "clean: air standards" means any enforceable rules, : 
regulations,, guidelines, standards, limitations, orders, controls, 
prohibitions, or other'requirements which are contained in, issued under, . 
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 1857c-5(d)], an approved implementation procedure or 
plan under section llT(c) or section 111(d), respectively, of the Air Act 
[42 U.S.C. 1857(c)-6(c) or (d)], or an approved implementation procedure 
under section 112(d) of the Air Act [42 U.S.C. 1857c-7(d)]. 

(4) The term "clean water standards" means any enforceable limitation, 
control, condition, prohibition, standard, or other requirement which is 
promulgated pursuant to the Water Act or contained 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 compliance with pretreatment 
.regulations as required by section 307; of the Water Act (33 U.S.C. 1317). 

(5) The term "compliance" means compliance with clean air or water 
standards. Compliance shall also mean 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, thie. Air Act or.Water Act and regulations issued 
pursuant thereto. 

(6) The term "facility" means any building, plant, installation, 
structure, mine, vessel, or other floating craft, location, or, site of 
operations,, owned, leasedj or supervised by a contractor or subcontractor, 
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, 
.plant, installation,:or structure, the entire location or site shall be 

•-'deemed to be a facility except where, the Director, Office of. federal. 
: 'Activities, Environmental Protection Agency, determines that independent 
...facilities-are collocated in; one geographical area.; 

12.. PREFERENCE FOR"U.S. FLAG AIR CARRIERS 

A. Pub. L.,93-623 requires that all Federal agencies and Government 
contractors and subcontractors will use U.S. flag air carriers for international; 
airtransportation of personnel (and their personaT effects) or property to the 
extent'-service'by :suc:h. carriers is available. ; It i'urther provides that the 
:C6mptrolIer General'of the United States shall,disallow any expenditure from 
appropriated funds for international air'transportation on other than a U.S. 
flag.air carrier in the absence of satisfactory proof of the necessity therefor. 
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12. PREFERENCE FOR U. S. FLAG AIR CARRIERS (Cont'd) 

,B.- The Participant agrees to utilize U.S. flag,air carriers.for intern-' 
atipnalair transportation of personnel (and their personal effects) or property 
to the extent service by such carriers is available.. 

' C. In the'event that the Participarit selects a carrier other than a U.S. 
flag air carrier for international air transportation, he will include a certi
fication on vouchers involving such transportation which is essentially as, 

• f o l l o w s . : . ; •.;.:•"': • •" • ' 

.CERTIFICATION OF UNAVAILABILITY OF U.S. FLAG AIR. CARRIERS' 

I hereby certify that transportation, service for personnel.(and their 
personal effects) or property by certificated air carrier was unavailable, 
for the following:reasons: (state reasons). 

D. The terms used in this clause have, the following meanings: 

(1) "International air transportation" means transportation 
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 which are outside the-Untied States. 

(2) "U.S. flag air carrier" .means; one of a class of air carriers 
holding.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 its territories and one , 
or more foreign countries. 

(3) The term "United States" includes the fifty states, Commonweath 
of Puerto Rico, possessions of the United States, and the District of 

•Columbia. . 

E. Trie Participant, shall include the substance of this clause, including 
this paragraph E.,. in each subcontract or purchase hereunder which may involve 
international air transportation. 

13. USE OF U.S. FLAG COMMERCIAL VESSELS ' 

A.-The Cargo-Preference-Act of. 1954 [Pub. L. 664, August 26, 1954, 58 - : 
Stat. 832, -46:;U.S.C 1241(b)]., requires that Federal departments or agencies 
shall transport at.least 50 percent of theigross tonnage ;(computed separately 
for day bulk carriers, dry cargo 1iners, and ;tankers) of equipment, materials, 
o r commodities which may be transported"on ocean vessels on privately owned 
..United' States .flag commercial vessels-. Such transportat.ion,shall be accomplished 
;'whenever:. ',•..'-" 

:,. :( 1 ) : Any equipment, materials, or .'commodities, within .or outside 
the-United States, which may be transported by ocean vessel, are: , 

;:(i),. procured,,'.contracted'for-, ;0r o'therwise, 
obtained for the agency's- account; or 
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13. USE OF U.S. FLAG COMMERCIAL VESSELS (Cont'd) 

( i i ) furn ishedto or for : the account: of any 
; foreign nation without provision for. reimbursement.; , 

(2) Funds or credits are advanced or the conver t ib i l i t y of 
foreign currencies is guaranteed in connectionvvith furnishing 

' , such equipment, materials, or commodities which may be transported . 
' by ocean vessel. 

Note: This requirement does not apply to small purchases as 
defiried In 41 CFR 1-3.6 o r t o cargoes carried in the 

-, vessels o f the Panama CanaTCompany. : 

B.- The Participant agrees as fol lows: 

(1) To u t i l i z e ' pr ivately owned United States f l ag commercial 
vessels to ship at least 50 percent of the gross, tonnage,(computed 
separately for dry b u l k c a r r i e r s , dry cargo l iners,,and tankers) 
involved whenever shipping any equipment, mater ia l , or commodities 
under the conditions set. for th in A. above pursuant to th is Agreement 

- to the extent such vessels are available, at f a i r and reasonable rates 
for United, States f lag commercial vessels. 

; Note: Guidance, regarding f a i r and.reasonable rates, for 
-United States f lag vessels may be obtained from :the . 

Division of NationaTCargo,. Office of Market Develop-
: ment. Maritime Administration, Washington, D.C 

. 20230, Area Code 202, phone 377-3449. : 

(2) To furn ish, within 15 working days following the date of 
loading for shipments or iginat ing within the United States or within 
25 working days fol lowing the date of loading for shipments or iginat ing 
outside the Uriited States, a legible copy of a rated, "on-board" 
commercial ocean b i l l of lading in English for each shipment of cargo 

: covered by-the provisions in A. above to both the Contracting Officer 
(through-the prime Participant, in the:.case of subcontractor b i l l s of 
lading) and to the Division of National Cargo, Officer of Market . 
Development, Maritime Administration, Washington, D.C. 20230.-

;, : (3)-. To' insert the substance of the provisions o f t h i s clause i n . 
/ : , a l l subcontracts issued pursuant to th is Agreement except for small . 

; ' purchases;.,as defined in ,41 CFR 1-3.6. , - - - . ' , . : 

14. PERMITS AND LICENSES '.-.• 

.Except as otherwise:directed- by the Contracting Officer, the Participant 
shall procure allnecessary permits or licenses and abide by all applicable 
laws, regulations, and ordinances of the United/States and of the State, 
territory, and political subdivision in which the work under this Agreement is 
performed. .-
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15. REPORTING OF ROYALTIES 

I f th is Agreement is in an amount which exceeds $10,000 and i f any royal ty ' 
payments are d i rec t ly involved in ;the Agreement or are reflected in the Agreement 

- price to the Government, the Participant agrees to report in wr i t ing to the 
Contracting Officer or-Patent Counsel during the performance of this'Agreement 
and pr ior to i t s completion or f inal settlement ,the amount of any royalt ies or 
other payments paid or to be paid by i t d i rect ly , to others in connection with 
the performanceof th is Agreement together with the names and addresses of. 
licensors to whom such payments are made and either the patent numbers involved 
or such other information as wi l l -permit the ident i f i ca t ion of the patents or 
other basis on which, the. royalt ies are to be paid. The approval of DOE of any 
individual payments or royalt ies shall not stop the Government at any time from 

: contesting, the enforceabi l i ty , va l i d i t y or scope of , or t i t l e t o , any patent 
under,which a royalty or payments are made. 

,16.. AUTHORIZATION AND CONSENT 

The Government hereby gives i t s authorization and consent for a l l use and 
.manufacture.of any invention described in and covered by a patent of the United 
States: in the performance of th is Agreement or any part hereof or any amendment 
hereto or any contract hereunder (including any lower- t ier subcontract). 

17. NONDISCRIMINATION IN FEDERALLY ASSISTED DOE PROGRAMS - CIVIL RIGHTS -. 

Recipients of DOE,financial assistance awards,which are provided under DOE 
Federal Assistance programs'.shall comply, with Part 1040, Chapter X, T i t l e .10 of 
the Code of Federal Regulations "Nondiscrimination in Federally Assisted 
Programs" (10 CFR Part 1040) as published iri the FR Vol. 45, No. 116, Friday, 
June 13, 1980 (pages 40514 through 40535). 10 CFR Part 1040 provided that no 
person shall on the; ground of race, color , national o r ig in , sex, handicap, or 
age be excluded from part ic ipat ion: i n , be denied the. benefits o-f, be subjected 
to discrimination under, or be-denied empl.oyment, where the main purpose of the 
program or ac t i v i t y is to provide employment or when the delivery of program 
servicesMs affected by the rec ip ient 's employment practices, in connection 
with any program or ac t i v i t y receiving Federal assistarice from the DOE. 

18.' ADDITIONAL TECHNICAL DATA-REQUIREMENTS. 

A. Inadd i t i on to.the technical data specified elsewhere in th is 
Agreement to be del ivered, the-Contracting Officer may at any time during 
the Agreement performance or-within one ( l ) year aft iar-f inal payment cal l .' 
fo r the Participant .to del iver any, technical'data f i r s t produced or ^ 
spec i f ica l ly used in the performance of th is Agreement-except technical-

, data pertainirig to items of standard commercial design. 

•' B. - The provisions of the"Rights in Technical Data" clause included-
; in-this.Agreement are applicable to a l l technical data-called for under t h i s . 

Addit ional Technical Data;Requirements clause..: Accordingly, nothing; 
contained-:in th is clause'-,shall require the Part ic ipant ' to actually del iver 
any technical data, the del ivery of ;which is excused by paragraphE.-of ,'.-

-. the,; "Rights:,in'Technical-Data" clause. , ,. 

•091280 :'•'•'- ", • ' • • • ' " , '-• ' 



APPENDIX A 
Page 9 

18. ADDITIONALTECHNICAL DATA REQUIREMENTS 

C, When technical data are to be delivered under'.this clause, the 
Participant will be compensated for appropriate costs for converting such 
data into •the prescribed form, for reproduction, and for delivery. 

19. RIGHTS IN TECHNICAL DATA - LONG FORM 

A.. Definitions. 

(1) "Technical, Data" means recorded information regardless-
of form or characteristic, of a scientific or technical nature. 
It may, for example, document research, experimental, developmental, 
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 
, pictoriaT delineations in media such as drawings or photographs, 
text in specifications or related performance: or design type 
documents or computer software (iricluding computer programs, 
computer software data bases, and computer software documentation). 

.. Examples of technicaT data include research and engineering 
data, engineering drawings and associated lists, specifications, 

. standards, process sheets, manuals, technical reports, catalog ; 
item identification, and related information. Technical data as 

..used herein does not include financial reports, cost analyses, 
and other information "incidental to Agreement administration. 

(2) . "Proprietary Data" means technical data which embody , 
trade secrets developed at private expense, such as design 
procedures or techniques, chemical composition of materials, or; 
manufacturing methods, processes, or treatments, including minor 
modifications thereof, provided that such data: 

(i) Are not generally known or avail able-from 
other sources vyithout obi igation concerning their 
confidentiality;.. 

(ii) Have not been made available by the owner to 
others without obligation concerning its confidentiality; . 

•...:• V , '•• a n d ' ;•. '. ..; ,.; . : ' . . . - , . 

', : (ill) Are not already avail able to the Government 
:; 'without obi igation cbncerning.their confidentiality. 

: (3) "Contract Data" means technical data first produced 
. .in the performance of the Agreement, technical data which are 
: specified,to be delivered in the Agreement, technical data that 

, . may be called for under the "Additional:Technical Data Requirements" 
clause of the Agreement, if any, or technical data actually ;. 

' delivered in-.-connection with the Agreement.. . 
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19. RIGHTS IN TECHNICAL DATA -LONG FORM (Cont'd) 

(4) "Unlimited Rights" means,rights to use, duplicate, or 
disclose technical data, in whole or in part, in any manner and 
for any purpose whatsoever, and to permit others to do so. 

B.' Allocation of Rights. 

: . . (I) The Government shalThave: ; 

• , (i) Unlimited rights in contract data except as ; 
• otherwise provided below with respect to proprietary 

'.-•-' -data.''. 

(ii); The right, to remove, cancel, correct or ignore 
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 propriety of 
the markings, the Participant fails to respond thereto 
within sixty:(60) days or fails to substantiate the 

• propriety of the markings. In either case.DOE will notify 
:; the Participant of the: action taken. 

(iii) No rights under this Agreement in any technical 
data which are not Agreement data. 

(2) The Participant shall have: 

- (i) The. right to withhold proprietary data in^ 
• accordance with the provisions of this'clause. 

, (ii). The right to use for its private purposes, 
subject to patent, security or other provisions ofthis : 
Agreement, contract data it first produces in the 

:•. performance of this Agreement:provided the data require-
• ments of this Agreement have been met as of the date of 
•,the.private;use of such data. The Participant agrees 
that to the-extent it- receives or is given access to 
proprietary data or other technical, business or , 
financial data in the form.of recorded information from 

•r DOE.or a DOE contractor or subcontractor, the Participant 
-shall treat such data in accordance with any restrictive 
legend contained thereon, unless use is specifically 
authorized by prior written approval of the Contracting 

' ' Officer. ,: . , 

:: (3) Nothing contained in this "Rights in Techn-ical Data", 
clause shall imply a 1icense to the Government, under any 
patent:or be construed as affecting the scope of any!icenses 
or other rights otherwise granted to; the Government ..under any 
patent. .' ' ', 
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19.: RIGHTS IN TECHNICAL DATA '-• LONG TORM (Cont'd) 

C. Copyrighted Material• 

(1) The Participant shall not, without prior written 
authorization of the Contracting Officer, establish a claim to ' 
statutory copyright in any Agreement data first produced in the 
performance of the Agreement. To the extent such authorization 
is granted, the Government reserves for itself and others 

, - acting pn its behalf a royalty-free, nonexclusive, irrevocable, 
worldwide license for Governmental purposes to publish, distribute, . 
translate, duplicate, exhibit and perform any such data copy
righted, by the Participant. 

(2) The Participant agrees not to include in the technical 
data delivered under the Agreement any material copyrighted by . 
the Participant and not. to. knowingly include any material 
copyrighted by others without first granting or obtaining at no 
cost a license therein for the benefit of the Government of the 
same scope, as set forth in subparagraph C.(l) above. If such 
royalty-free license is unavailable and.the Participant riever-
theless determines that such copyrighted material must be 
included in the technical data to be delivered, rather than 
merely incorporated therein by reference, the Participant shall 
request the written authorization of the Contracting Officer 
to include such copyrighted material in the technical data . 

:. without a license. 

. .D. Subcontracting. It is the responsibility of the Participant to 
obtain: from its contractors technical data and rights therein, on behalf 
of the Government, necessary to fulfill the Participant's, obligations 
to the Government with respect, to such data. In the event of refusal 
by a subcontractor to accept an article affording the Government such rights, 
the Participant shall:' 

(1) Promptly submit, written notice to the Contracting-
. Officer setting forth reasons for the subcontractor's refusal and 
other pertinent: information Which may expedite disposition of 
the matter; and 

(2) Not proceed,with the contract without the written, 
authbrizatidn:of-the'Contracting Officer.. 

E. Withholding of Proprietary Data. Notwithstanding the inclusion 
of the "Additional Technical Data Requirements" clause in this Agreement 
or any provision of this Agreement specifying the delivery of technicaT • 
data, the Participant may withhold proprietary data' from delivery, provided 
that the Participant furnishes in lieu of any. such proprietary data, so 
withheld technical data disclosing the source, size, configuration, mating 
and;attachment characteristics, functional characteristics and performance 
requirements ("Form, Fit and Function" data, e.g., specification control 
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19. RIGHTS IN TECHNICAL DATA - LONG FORM (Cont'd) 

drawings, catalog:sheets, envelope drawings, etc.) or a general.description 
of such proprietary data where "Form, Fit and Function" data are not applicable. 
The Government shall acquire no rights to any proprietary.data so withheld 
except that such data shall be subject to the "Inspection Rights" provisions of 
paragraph F., and:if included, the "Limited Rights in Proprietary Data" provisions 
of paragraph G. and the "Participarit Licensing" provisions of paragraph H. 

. .F, Inspection Rights. Except as maybe otherwise specified in this 
Agreement for specific items of proprietary data which are not subject to this . 
paragraph, the Contracting. Officer's representatives, at all reasonabletimes 
up to three (3) years after final payment under this Agreement, may inspect at 
the Participant'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 withholding provision of paragraph E., or for evaluating 
work performance. 

20. CONTRACT WORK HOURS AND SAFETY STANDARDS ACT - OVERTIME COMPENSATION 

[This Agreement,.to the,extent that it is of a character specified 
in the Contract Work Hours and Safety Standards Act (40 U.S.C. 327-333), 
is subject to the following provisions and to all other applicable provisions 
and exceptions .of such Act and the regulations of the Secretary of Labor 
thereunder.]; . 

A. Overtime Requirements. The Participant or contractor contracting 
for any part of the Agreeiment work, which may, require or involve the employment 
of laborers, mechanics, apprentices, trainees, watchmen, and guards, shall 
require or permit any laborer, mechanic, apprentice, trainee, watchman, or 
guard, in any workweek in which he is employed on such work, tovvork in excess 
of eight (8) hours in any calendar day, or in excess of forty (40) hours in 
such workweek, on work subject to the provisions of the.Contract Work Hours and , 
-Safety Standards Act, unless such :1aborer, mechanic, apprentice, trainee, 
watchman, or guard receives compensation at a rate not lessthan one and . 
•one-half times his basic rateof 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 
vybr.kweek, whichever is the. greater number of overtime hours. 

B. :Violation; Liability for Unpaid Wages; Liquidated Damages. In 
the event of any violation of the provisions.o-f paragraph. A., the Participant 
and any contractor responsible therefor shall be 1iable to any affected employee 
for his unpaid wages. .In addition, such Participant and contractor shall be 
liable to the.United States for liquidated damages. Such .1iquidated damages 
shall be-computed with respect to each individual laborer, mechanic, apprentice-, . 
trainee, watchman, or guard employed in violation of the provisions ofpara^-
graph A. in the sum of $10 for each calendar day on which such employee was 
required or,permitted to be.employed on such work in excess of eight (8) hours . 
or,in excess of bis standard workweek of forty. (40) hours without payment of 
the overtime wages required by paragraph A. 
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20., CONTRACT WORK HOURS AND SAFETY STANDARDS ACT -OVERTIME COMPENSATION. (Cont'd) 

- C. Withholding for Unpaid Wages and, Liquidated Damages. The Contract
ing Officer may.withhold from the Government, Prime Participant, "from any 
moneys payable on account of work performed by. the Participant or contractor, 
such sums as may administratively be determined to be necessary to satisfy any 
liabilities of such Participant or contractor for unpaid wages and liquidated 
damages as provided in the provisions of paragraph B. 

P.. Subcontracts.: The Participant shall insert paragraphs A. through-. 
D. of this clauseTn all-subcontracts, and shall require their inclusion in all 
subcontracts of:any tier. 

E. Records.; The Participant shall maintain payroll records containing 
the information specified; in 29 CFR. 516.2(a). Such records shall be :preserved 
•for three (3) years from the completion of the Agreement-

21. PATENT RIGHTS - LONG FORM .• 

A. Definitions. 

(1) "Subject, Ihvention" means any invention or discovery of the 
Participant conceived or first actually reduced to practice in the • 
course,of or under this Agreement, and includes any art,, method, 
process, machine, manufacture, design, or compositiori of matter, or 
any new.and useful improvement'thereof, or any variety of plants, 
whether patented or unpatented under the Patent Laws of the United 

;. States of America or any foreign country.. 

(2) . "Contract" means any contract, grant, agreement, under
standing or other arrangement, which includes research, develop
ment, or demonstration work, and includes any assignment or 

, . .;. substitution-of parties.. 

; (3) "States and domestic municipal governments" means the States 
of the United States, the District of Columbia, Puerto Rico,; the : 
Virgin Islands, American Samoa, Guam, the Trust Territory of. the 

' • Pacific Islands, and any political subdivision and agencies thereof. 

(4) "Government agency" includes an executive department, 
independent commission,, board, office, agency, administration, 
authority,. Government corporation, or other ;Gover.nment establ i.sh-

.: ment of the Executive Branch,of the Government of the United 
States of America. 

', (5.) ' "To the-point of practical appl ication" means to ;manu- ,. 
. facturein the case of a composition or product, to practice in 

the case of a processi.:or to operate in the case of a machine and 
under such conditioris as to establish that the invention is being, 
worked' and- that its benefits are reasonably accessible to the 

,-• : . p u b l i c . . . ; . • • . . . 
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. (6) "Patent-Counsel" means the DOE Patent Counsel assi sting 
the procuring activity. . 

B., Allocation of Principal Rights. 

(1) Assignment to the Government. The Participant agrees 
.to assign to the Government the entire right, title, and interest 
throughout the world; in and to-each Subject Invention except to : 
the extent that rights are retained by the Participant under ; 
subparagraph B.(2) and paragraph C. of this clause. 

(2) Greater Ri grits Determi nati ons. The Participant or : 
the employee-inventor with, authorization of the Participant may 
request greater rights than the nonexclusive, license and the for
eign patent rights provided in paragraph C. ofthis clause on • 
identified inventions,: in accordance with 41 CFR 9-9.109-6. Such 
requests must be submitted to Patent CounseT(with notification 
by,Patent Counsel to the Contracting Officer) at the time of the 
first disclosure pursuant,to subparagraph E.(2) of this clause, or 
not later than nine (9) months after conception or first actual 
reduction to practice, whichever occurs first, or such longer period 
as may.be authorized by Patent Counsel (with notification by 
Patent-CounseTto the Contracting Officer), for,good cause shown 
inwriting by the Participant.. : -. 

C Minimum Rights to the Participant. 

CD Participant license. The Participant reserves a revocable, 
nonexclusive, paid-up license in each-patent application filed 
in any country on a Subject Invention and any resulting, patent 
in which the Government acquires title. The license 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 legally obligated to do so 
at the time the Agreement was awarded. The license shall be 
transferable only with aipproval of DOE except when transferred to • 
the successor of that part of the Participant'sbusiness to which 
the. invention'pertains. 

- .; (2) Revocation Limitations. . The Participant's nonexclusive.: 
license retained pursuant to subparagraph C.(l) of this clause 
and subl icenses'.granted thereunder may be'revoked-or modified by 
DOE; either in whole or in part, only to the extent necessary 
to achieve expeditious practicaTappl ication of the Subject 
Invention under DOE'S, published licensing regul ations. (10 CFR , 
781), and only to the extent an exclusive license is actually 
:gr:anted. This license shall not be revoked in that field of use 
and/or the geographical areas in which^the Participant, or its 
sublicensee, has brought the invention to the, point of practical 
application and continues to make the benefits of the invention 
reasonably accessible to the public, or is expected to do so 
withina reasonable time. 
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(3) Revocation Procedures. - Before modification or revoca- . 
tion of the 1icense or sublicense, pursuant to subparagraph C.(2) 
of this clause, DOE shall furnish the Participant a written notice 
of its intention: to modify or revoke the license and any sublicense 
thereunder, and the Participant shall be allowed thirty (30) days, or 
.such -longer period as may be authorized by the Patent Counsel (with 
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 

. revoked. The Participant shal1 have the right to appeal, in accordance 
with 10 CFR 781, any decision concerning the modification or revocation 
of. its license or any sublicense. : . 

(4) Foreign Patent Rights. Upon written request to Patent 
Counsel (with notification by Patent Counselto the Cdntracting 
Officer),. in accordance, with, subparagraph E.(2)(i) of this clause, 
and subject to; DOE security regulations and requirements, there shall 
be reserved to the Participant, or the employee-inventor with 
authorization of the Participant, the patent rights to a Subject 
Invention,in any foreign country where the Government has elected not , 
to, secure such rights provided: . 

(i) The recipierit of such rights, when specifically 
, requested by DOE and three (3) years after issuance of a 
foreign patent disclosing said Subject Invention, shall, 
furnish DOE a-report setting forth: : : 

(A) The commercial use that is being made, or is 
intended to: be made, of said invention, and 

(B) Trie steps taken to bring the invention to 
the point,of practical application or to make the. 
invention available for licensing. , 

. (ii) The Government shall, retain at least an irrevoc
able, nonexclusive, paid-up license to; make, use, and 
sell the invention throughput the world by.or on behalf 

;,of the Government (including any Government; agency) and ;; 
States, and domestic municipal governments, unless the . -

.Secretary or his designee deterinines that it would not be in , 
the public interest to acquire the license for the States 

.:; and: domestic municipal governments,. 

, ,: (iii) .Subject to. the rights granted in subparagraphs 
C.(l), (2)>.and (3) of this clause, the Secretary or 
his designee shall have the right to terminate the foreign 

: patent rights granted:in this subparagraph 0.(4) in whole,or 
': .:;in >part unless the recipient of such rights demonstrates to; ; 

the'satisfaction of the Secretary ;or his,designee that 
;,;. effective steps necessary to accompl ish substantial util iza-
.: V; tion of the invention have been taken: or within a reasonable 

'.,..'" time'will be taken. -'; 
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( iv) Subject to the r ights granted in subparagraphs : . 
0 . (1) , (2 ) , and (3;) of th is clause, the Secretary or 
his designee shall have the r ig r i t , commencing four (4) 
years after foreign patent r ights are accorded under 
th is subparagraph C.(4), to require the granting of a 
nonexclusive or par t ia l l y exclusive 1icense to a responsible , 

, applicant or applicants, upon terms reasonable under the 
circumstances and in appropriate circumstances to terminate . 
said, foreign;patent r ights in whole or in part , following a 
hearing upon notice thereof to the,publ ic, upon a pet i t ion 
by an interested person jus t i f y ing such riearing:, . 

(A) I f the Secretary or his designee determines, 
upon review of such material as he deems relevant, and 
af ter the recipient of such r igh ts , or other interested 

. person, has had the opportunity to provide such relevant 
and material information as the Secretary or his 
designee may require, that sucri foreign patent r ights 
have, tended substantial ly to lessen competition or 

, to resul t in undue market concentration in any section 
of the United States in any 1ine of.commerce to which 
the technology re lates; or 

. (B ) Unless the recipient of such r ights demon-
• strates to the sat isfact ion of the Secretary or his 
' des ignee at such hearing that the recipient has' taken 

ef fect ive steps, or within a reasonable time triereafter 
is expected to take such steps, necessary to accomplish 
substantial u t i l i za t i on of the invention. 

D. F i l ing of Patent Applications. 

(1) With respect to each Subject Invention in which the Participant 
or the; inventor requests foreign-patent r ights in accordance with 
subparagraph C.(4) of th is clause, a request may also be made for the 
r igh t to .I ' l le and, prosecute the U.S. application on behalf of the U.S. 
Government. I f such request is granted, the Participant or inventor 
shal l f i l e a domestic patent application on the invention within six 
(6): months af ter trie request for foreign patent rigrits is granted, or 
such longer period of time as may be approved by the Patent Counsel : 
for good;cause shoWn in-wr i t ing by trie requester. With respect 
to the invention, trie requester shall promptly not i fy: the Patent 
Counsel (with not i f i ca t ion by Patent:Counsel to trie Contracting 
Officer) of any decision not to f i l e .an appl icat ion. 

": , (2) For each Subje-ct Invention, on which a domestic patent 
application is f i l e d by the Participant or inventor , the Participant 
or inventor sha l l : : 
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( i ) Within two (2) months after the f i i i n g or 
. within:.two (2) months af ter submission of the invention, 

disclosure i f the patent application previously has 
been f i l e d , del iver to the Patent Counsel a copy of ; 
trie application as f i l e d including the f i l i n g date and : 
serial number; , 

( i i . ) ' Within six (6) months af ter f i l i n g the 
. ' . app l i ca t i on or within six (6) months after submitting 
. the invention disclosure i f the application has been . 

f i l ed previously, del iver to. the Patent Counsela duly 
executed and approved assignment to the Government, on 
a form specified by the Government; 

( i i i ) Provide the Patent Counsel with the original 
patent' grant promptly af ter a patent is issued on 
the application;.and 

( iv) Not less: than t h i r t y (30) days before the 
expiration of the response period for any action 

; required by the Patent and Trademark Off ice, not i fy 
• the Patent Counsel of any decision: not to continue 

- prosecution of the appl icat ion. . 

(3) Witri respect to each Subject Invention in which trie Participant 
or inventor has. requested foreign patent r i gh ts , the Participant or 
iriventor shall f i l e a patent application on the invention in eacri 
foreign country in which such request is granted in accordance with 
applicable statutes and regulations and within one of the following 
periods: . , 

( i ) Eight (8) months from the da teo f f i l i n g a 
corresponding United. States appl icat ion, or i f such 

; an application is not f i l e d , s ix , (6) months from the 
.; date the request was granted; 

: ( i i ) , Six (6) months from the, date a license i s ' 
granted,by the Commissioner of Patents and Trademarks 

: to f i l e the foreign-patent application wriere sucri 
; . - fi, l ing-has been prohibited by security;reasons; or 

, ( i i i ) Such longer periods as may be approved by. 
the Patent Counsel for good cause shown:in wri t ing by 
the Participant or inventor* - . : -

- (4) Subject to the license specified;in- subparagraphs .0.(1), (2) 
and. (3) ,of th is clause, the Participant, or inventor agrees to convey 
to the Governmerit, upori request, the ent i re r i gh t , t i t l e , and interest 

; in any foreign country in which the Participant or inventor f a i l s to 
have a patent.application f i l ed in accordancewith subparagraph D.(3) 
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of th is clause, or decides, not to-continue prosecution or to pay any 
maintenance fees covering the invention. To avoid fo r fe i tu re .o f the 
patent application or patent the Participant or inventor sha l l , not 
-less than sixty. (60) days before the expiration period for any action 
.required by any. Patent Off ice, not i fy the Patent CounseT of such 
fa i lu re or decision, and del iver to the Patent Counsel the executed 

.instruments necessary for the conveyance specified in th is paragraph. 

;E. Invention Iden t i f i ca t ion , Disclosures, and.Reports. . 

(1) The, Participant shall establish and maintain active and 
effect ive procedures to ensure that Subject Inventions are promptly 
ident i f ied and-timely disclosed. These procedures shalT include the 
maintenance of laboratory notebooks or equivalent records and any 
other records that are reasonably necessary to document the conception 
and/or'the f i r s t actual reduction to practice of Subject Inventions, 
and records which.show triat the procedures for ident i fy ing and disclosing 
the inventions are followed. Upon request, trie Participant shall 
furnish the; Contracting Officer a description of these procedures so 
that he may evaluate and determine Thei r effectiveness. 

(2) The Participant shall furnish the Patent Counsel (with 
not i f i ca t ion by Patent Counsel to the Contracting Officer) on a 
DOE-approved form: . 

( i ) A wr i t ten report containing fu lTand complete technical 
iriformation concerning each Subject Invention within six (6) 
months a f ter conception or f i r s t actual reduction to practice 
whichever occurs f i r s t in trie course of ;or under th is Agreement, 
but in any event prior to any on sale, public use or public 
disclosure of such invention known to the Part icipant. The report 
shall ident i fy the Agreement and inventor and shall be su f f i c ien t ly 
complete in tecHnicaldeta i l and appropriately i l l us t ra ted by 

..sketch or'diagram to convey to one sk i l led in trie art to which the 
invention pertains a clear understanding of the nature, purpose, 

. operation, and to the extent known, the physical, chemical, 
b io log ica l , or e lectr ica l characterist ics of the invent ion. 
The report should also include ariy request for foreign patent ; ' ' 
r igrits under subparagrapri C.(4) of th is clause and any request to 
f i l e a domestic patent application under subparagraph D.(l) of 

' . t h i s clause. However, sucri requests shalTbe made witriin the -
• period set for th in subparagraph B.(2) of th is clause. When an 

invention is reported under th is subparagrapri E . (2 ) ( i ) , i t sriall 
be presumed to have been made in the manner specified in Section 
9(a).(l) and (2) of 42 U.S.C '5908 unless the Participant contends . 
it-was not so made in accordance with subparagraph G.(2)( i i ) 

' . . of th is clause. 

( i i ) - Upon request,-but not more than, annually, in ter im, : 
reports on a DOE-approved form l i s t i ng Subject Inventions and 

•. subcontracts awarded containing a Patent Rights a r t i c l e for . that ' 
; period and cer t i fy ing that : -
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(A) The Participant's procedures for identify
ing and disclosing Subject Inventions as required 
by this paragraph E. have been followed throughout 

.-the reporting period;• 

(B) All Subject Inventions have been disclosed . 
or that there are no such inventions; and 

(C) All subcoritracts containing a Patent 
Rights clause have been reported or that no sucri . 
subcontracts have been awarded. 

.' . (iii) A final report on a DOE-approved form within 
three (3) months after completion of the Agreement work 
listing all Subject,Inventions and all subcontracts awarded 
containing a Patent Rights clause and certifying that: 

(A) All Subject Inventions have been dis
closed or that there were no such inventions; and 

(B) All subcontracts containing.a Patent 
Rights article have been reported or that no such 
subcontracts have been awarded.. 

(3) The Participant shall.obtain patent agreements to effectuate 
the provisions of this clause from alT persons in its employ who 
perform any part of the work under this Agreenent except nontechnical 
personnel, such as clerical employees and manual laborers. 

(4) The Participant agrees that the Government may duplicate 
and disclose Subject Invention disclosures and all other reports 
and papers furnished or required 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 publication of such invention 
disclosures until the expiration of the time period specified -in 
subparagrapri D.(l) of this .clause, but in no event shalTthe Government 
or its employees be 1iable;for any publication triereof. 

F. Publication. It is recognized that during the course of the v/ork 
under this Agreement, the; Participant-or its employees may, from time to time 
desire to release 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 public disclosure of such informa
tion will not adversely affect the-patent interests of DOE or the Participant, 
patent approval, for release or publication shall be 
Counsel prior to any such release or publication 

secured from Patent 

G. Forfeiture of Rights in Unreported Subject Inventions. 

:(.l)' Tl̂ e Participant'shall forfeit to the Government,-at the 
request of the Secretary or his designee, all rights in any 
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Subject Invention which the Participant f a i l s to report to Patent 
Counsel (with not i f i ca t ion by PatentCounsel to the Contracting . 
Officer) -within: s ix: (6) months after the time the Part icipant: 

( i ) Files or causes to be f i l e d a United States 
or foreign patent application thereon; or 

( i i ) Submits the f ina l report required; by subparagraph 
..; £.(2)011) o f t h i s clause, whichever is l a te r . 

• ( 2 ) However, the Participant shall not f o r f e i t r ights 
in a Subject. Invention i f , within the time specified in ( l ) ( i ) 
or (1) ( i i ) of th is paragraph G., the Participant:, 

( i ) Prepares a wri t ten decision based upon a review, 
of the record that the invention was neither conceived nor 
f i r s t actually reduced to practice in the course of or 
under the Agreement and delivers the same to Patent Counsel 
(with no t i f i ca t ion by .Patent Counsel to the Contracting 
Of f icer ) ; or 

( i i ) Contending that trie invention is not a Subject , 
Invention the- Participant nevertrieless discloses the 
invention and al l : facts pertinent to t h i s contention to the 
Patent CpunseT(with no t i f i ca t ion by Patent Counsel to the 
Contracting Of f icer ) ; or 

. ( i i i ) Establishes, that the fa i lu re to disclose did not • 
. resul t from the Part icipant 's fau l t or negligence. 

(3) Pending wri t ten assignment of the patent applications and 
patents on a Subject Invention determined by the Secretary or 
his designee to be for fe i ted (such determination to be a f ina l 
decision under the "Disputes" clause of th is Agreement), trie 
Participant shall be deemed to hold the-invention and the patent 
applications and patents pertaining thereto' in t rust for the 
Government. The for fe i tu re provision of th is paragraph G. shall 
be in add i t i on to and shall not supersede other r ights and 
remedies'which the Government may have with respect to Subject 
Inventions. ... 

H. Examination of Records Relating to Inventions. 

. , ( I ) The Coritraicting Officer or his authorized;'representative, 
unt i l the expiration of three (3) years after f inal payment under 
th i s Agreement, shal l havethe r ight to examine any books (including 
laboratory notebooks),-records, documents, arid other supporting data 
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of the Participarit which the: Contracting Officer or his' authorized .''"'. 
representative, reasonably deems pertinent to the discovery or 
ident i f i ca t ion of Subject Inventions or to,determine compliance -
with the requirements of th is clause. . 

(2). The Contracting Off icer or his authorized representative 
shalTriave the r ight to. examine a l l books (including laboratory ; 
notebooks), records and documents, of the Participant re lat ing to the 
conception of f i r s t actual reduction to practice-of inventions 
in the same f i e l d of technology as the work under t r i is Agreement 
to determine;whether any such inventions are Subject Iriventions, 
i f the Participant refuses or f a i l s t o : 

( i ) Establish the procedures of subparagraph E.(l) 
of th is clause; or 

. ( i i ) Maintain and follow such procedures; or 

( i i i ) Correct or eliminate any material deficiency 
in. the procedures within t h i r t y (30) days after the 
Contracting Officer not i f ies the Participant of such a 
def ic iency., 

I . Withholding of Payment (Not Applicable to,Subcontracts). 

(1) Any time before f inal payment of:the. amount of th is Agreement, 
the Contracting Officer may, i f he deems such action warranted, withhold 
payment unt i l a reserve not exceeding $50,000 or 5 percent of the 
amount of th is Agreement, whichever is less, shall have been set aside 
i f in his opinion trie Participant f a i l s t o : 

, ( i ) Establ ish, maintain and follow ef fect ive 
procedures f o r ident i fy ing and disclosing Subject 
Inventions pursuant to subparagraph E.(l) of .this.-

-• : cl ause;: or 

. ( i i ) Disclose any Subject Inverition pursuant to sub
paragraph E.(2)( i ) of th is clause; or 

. ( i i i ) : Deliver the interim reports pursuarit to- -
';>; subparagrapri E . (2) ( i i ) of th is clause; or 

( iv ) Provide the,information regarding subcontracts • 
; pursuant to subparagraph J.(5) of th is clause; or 

( v ) . Convey, to the Governmerit,.-in ,a DOE-approved, 
fprm t h e , t i t l e and/or r ights of the Government in each ' - . 

• Subjectlnvention as required by th is clause. 
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,,(2) The reserve or balance shall be withheld untilthe 
- Contracting Officer, has determined that the Participant has 
rectified whatever deficiencies exist and has delivered all 
reportSj disclosures, and other information required by the 
clause. . 

, ,, . (3). Final payment under th is Agreement shall not be made by 
, . , the Contracting Officer before the Participant delivers to Patent 

CounseT al l disclosures of Subjectlnventions and other information 
required by subparagraph E.(2)( i ) of th i s clause, the. f ina l 
report required by subparagraph E..(2)( i i i ) of th is clause, and 
Patent Counsel has issued a patent, clearance ce r t i f i ca t ion 

. t o the : Contracting Off icer. . 

(4) The Contracting Officer may, in his d iscret ion, decrease 
or increase the sums withheld.up to the maximum authorized above. 
I f trie Participant is a nonprofit organization, the maximum amount 
thait may be withheld under th is paragraph shal l not exceed $50,000 
or 1 percent of the amount of th is Agreement, whichever is less. 
No almount shall be withheld under th is , paragraph while the amount 
specified by th is paragraph is being withheld under other . 

; . provisions of the Agreement. The withholding of any amount or 
; subsequent payment thereof shall not be construed as a waiver 

,of any r ights accruing to the Government under th is Agreement. 

J. Subcontracts. . , 

(1) for the purpose of this paragraph the term "Participant" 
, means the party awarding a subcontract and the term "subcontractor" 
- , means the party being awarded a subcontract, regardless of tier. 

:•:: (2) Unless otherwise authorized or directed by the Contract- ; 
ing Officer, the Participant shall include the Paterit Rights 
clause of;4T 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 researcri,. development, or 
demonstration work. In the event of refusal by a subcontractor 

, to accept triis, clause, or if in the opinion of the Participant 
..this clause is inconsistent with DOE's patent policies, the 
.Participant: -, 

.- (i) ShalT promptly submit written notice to the 
- Contracting Officer setting forth reasons for the 
subcontractor's refusaTand other pertinent information 
which may expedite disposition, of the matter; and 

(ii):Shal,1 not proceed with the subcontract without 
•the written authorization of the Contracting Officer. ; ' 
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(3) Except' as may. be otherwise provided in th is clause, 
the Participant shall not, in any subcontract or by using a 
subcontract as consideration therefor, acquire any r ights in i t s 
subcontractor's Subject Invention for the Part ic ipant 's ov<n use 
(as distinguished from such r ights as may be required solely to 
f u l f i l l the Part ic ipant 's Agreement obligations to the" Government 
in the performance of t h i s Agreement);. . 

: (4). A l l invention disclosures, reports, instruments, and 
other information required to be furnished by the subcontractor 
to DOE, under the provisions of a Patent Rights clause in any 
subcontract hereunder may, in the discret ion of the Contracting 
Off icer, be furnished tO; the Participant for transmission to 
DOE.;. 

• (5) The Participant shall promptly not i fy the Contracting 
Officer in ivr i t ing upon the award of any subcontract containing 
a Patent Rights clause by ident i fy ing the subcontractor, the 
work to be performed under the subcontract, and the dates of 
award,, and estimated completion. Upon the request of the 
Contracting Officer the Participant shall -furnish him a copy of 
the. subcontract. . 

(6): The Participant shall ident i fy a l l Subject Inventions ; 
of the subcontractor of which i t acquires, knovjledge in the 
performance of th i s Agreement and shall not i fy trie Patent 
Counsel (with no t i f i ca t ion by Patent Counsel to the Contracting 
Officer) promptly upon the ident i f i ca t ion of the inventions. 

(7) I t is understood that the Government is a th i rd party 
beneficiary of any subcontract: clause, granting r ights to 
the Government in Subject Inventions, and the Participant hereby 
assigns to the Government a l l , r i gh t s that the Participant would 
have to enforce the subcontractor's obligations for the benefit 
of the Government with respect to Subject Inventions. The 
Participant shall not be obiigated to enforce the agreements of 
any subcontractor hereunder: re lat ing to the obligations of the 
subcontractor to the Government regarding Subject Inventions. 

K. Background Patents. 

• (1) "Background Patent" means a domestic patent covering 
an ihvention or discovery which is not a Subject Invention and 
which is owned or control led.by the Participant at any time 
througri the completion of th is Agreement: 
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(i) Which trie Participant, but not the Government, has 
' the.right to license to others;without obligation to pay . 

royalties/thereon; and 

. ' (ii) Infringement of which cannot reasonably be avoided 
upon the practice of any specific process,-method, macriine, : 
manufacture or composition of matter (including relatively 

• -minor modifications thereof) which is a-subject of the 
;, research, development, or demonstration work performed under 

this Agreement. 

(2) The Participant agrees to and does hereby grant to 
the Government a royalty-free, nonexclusive, license under 
any Background Patent for purposes of practicing a subject of 
this. Agreement-by or for the Government in research, development, 
and demonstration work only. 

(3) The Participant also agrees, that upon written applica
tion by DOE, it will grant to responsible.parties for purposes 
of.practicing a subject of this Agreement, nonexclusive 1icenses; 
under any Background Patent on terms that are reasonable under 
the circumstances. If, however, the Participant believes that 
exclusive or partially, exclusive rights are necessary.to achieve 
expeditious commerciaT development or utilization, then a-
request may be made to DOE for DOE approval, of such licensing by 
the Participant. 

(4)- Notwithstanding the foregoing subparagraph K.(3)., ' 
the. Participant shall not bepbl igated to license any Background 
Patent if the Participant demonstrates to the satisfaction, of 
the Secretary or his designee that: 

(i)':A competitive alternative to the subject 
" matter covered by said Background Patent is commer-, ; 
cialiy available or readily introducible from one -
or more other sources; or • 

- .. (ii) .The Participant or its 1 icenseeis are supply
ing the-subject-matter covered by said Background 
Patent in-sufficient quantity and at reasonable prices 

- -'. to satisfy market-need,s., or< have-taken-effective steps 
or within a reasonable time are expected,to take 
effective, steps''to so supply the subject matter. -. 

L. : -Atomic Energy. : , 

• (1). No claim for-pecuniary award or compensation under the 
provisions,of the Atomic Energy-Act of 1954, as amended, shall be. 
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21. PATENT RIGHTS -LONG FORM (Cont'd) 

asserted by the; Participant or its employees with respect to any 
invention or discovery made or conceived in the course of or under 
this Agreement.. 

(2) Except as otherwise authorized in -writing by the'Contract-
ing Officer, the Participant will obtain patent agreements to 
effectuate the provisioris of subparagraph L.(l). of this clause 
from alT persons who perform any part of the work under this 
Agreement,.except nontechnical personnel,; such as clerical; 

: employees and manual laborers. 

M.- Limitation of Rights.. Nothing contained, in this Patent Rights 
clause::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 Facilities License. 

22. FLOOD INSURANCE 

The Participant shalTcomply with the flood insurance purchase requirements 
of Section 102(a) of the Flood Disaster Protection Act of 1973, Public Law 
93-234, 87 Stat. 975, approved December 31, 1976, Section 102(a) requires, on 
and after March 2, 1975,- the Purchase of flood insurance in communities where 
such insurance is. available as a condition for the receipt of any Federal 
f inancial assistance for tonstruction or acquisit ion -purposes for use in any 
area that has been, ident i f ied by the Secretary of the Department of Housing and 
Urban Development as an area having special flood hazards.and provisions 
ptrescribed by the Federal Insurance Administration in 24 CFR Chapter X, Sub- . 
chap te rB . , .w i l l be complied w i th . . 

23. . UTILIZATION OF LABOR SURPLUS AREA CONCERNS 

: .(The following clause is applicable. i f th is Agreement exceeds $10,000.00) 

A. I t is the policy of the; Government to award contracts to labor 
surplus area concerns that agree to perform- substantial ly in labor surplus , , 
areas, where:this can be done consistent witri the e f f i c ien t performance 
of the Agreement and at prices no higher than are obtainable elsewhere. 
The Participant agrees to use itS' best e f fo r ts . to place i t s subcontracts in 
accordance'with th i s .po l i cy . : 

B. .. In complying with paragrapri A.' of tr i is clause and with paragraph -
8. o f the clause of th is Agreement ent i t led "Ut i l i za t ion of Small Business 
Concerns Owned and Controlled by Socially and Economically Disadvantaged 
Individuals," the Participant in p lacing, i ts subcontracts shalT observe the 
foi lowing-order of-preference: , (1) Small business concerns that are labor 
surplus area concerns, (2) other small business concerns^ and (3) other . 
labor surplus area concerns..: 
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23. UTILIZATION OF LABOR SURPLUS AREA CONCERNS (Cont'd) 

' '' • C- (1) The term "labor surplus area" means a geographical 
area ident i f ied by the Department of Labor as' an area of 
concentrated unemployment or urideremployment or an area of 

.' labor surplus.. , • , • ' • . 

(2) Trie term "labor surplus area concern" means a concern 
triat together witri i t s f i r s t - t i e r subcontractors w i l l perform 

: : .substant ial ly; in labor surplus,areas. 

(3) The term,"perform substantial ly in a'labor surplus ' 
"area" means that trie costs' incurred on account of manufacturing, 
, production^ or appropriate services in labor surplus areas 

; ; exceed 50 percent of trie Agreement pr ice. 

24. LABOR SURPLUS AREA SUBCONTRACTING PROGRAM 

A. The Participant agrees to establisri and conduct a program wriicri w i l l 
encourage-labor surplus area concerns to compete for subcontracts within their 
capabil i t ies,. In th is connection, the Participant sha l l : 

(1) Designate a l ia ison o f f i cer wrio w i l l (a) maintain l ia ison 
witri duly authorized representatives of the Government on labor 
surplus area matters, (b) supervise compliancewith the "Ut i l i za t ion 
of Labor Surplus Area Concerns" clause and (c) administer the Contrac
to r ' s Labor Surplus Area Subcontracting ;Program; 

(2) Provide adeqiiate and timely consideration of trie potent ia l i t ies 
of. labor surplus area concerns,in a l l "make-or-buy" decisions; 

(3) Assure that labor surplus area concerns w i l l have an equitable 
Opportunity to compete for subcontracts, par t icu lar ly by arranging 
so l i c i ta t ions , time for the preparation of bids, quant i t ies, specif ica
t ions , and delivery schedules so as to f a c i l i t a t e the part ic ipat ion of . 

. labor surplus area concerns; • 

(4) Maintain records showing the procedures vvhich have been 
: adopted to comply with tr ie-policies set forth in th is clause and 

,- • report'subcontract awards (see 4T CFR 1-16.804-5 regarding use of 
Optional-Form 61). 'Records maintained pursuant to this clause w i l l be 

- •; kept-available for. review.; by.the Government until:; the, expiration of 
.; 'one (1) year after the award o f t h i s contract, o r ' f o r such longer 

:period as may berequired byany other clause of tr i is contract or -
-•; by, applicable law or ' regulat ions; :and • 

(5)' Include the "Ut i l i za t ion of Labor Surplus Area. Concerns" 
; clause in subcontracts which; offer-substantial labor surplus,area-
.subcontracting opportunities.', '. 

,. . ; B. ( l ) The term'"labor surplus area" means.a geographical area 
' , i den t i f i ed by the Department .of Labor as an area, of concentrated,, 

unemployment-or underemployment or.an area of labor surplus. 
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24. ' , UBOR SURPLUS AREA SUBCONTRACTING PROGRAM (Cont'd) 

; ., (2) The term "concern located in a labor surplus area" means a 
; labor surplus area::Concern. 

(3) The term "labor surplus area concern" means a concern t r ia t , 
. togetrier witri i t s f i r s t - t i e r subcontractors, wi lTperform substantial ly 

in labor, surplus areas. .. ; 

(4) ' The term."perform substantial ly in .labor'surplus areas" means • 
; ; ; that.the:;COSts incurred on account; of manufacturing, production, or 

.. appropriate,services i n labor surplus areas exceed 50 percent of 
the contract pr ice. 

C. The Participant further agrees to inser t , in any subcontract hereunder 
which may exceed^ $500,000.00 and: which contaiins the "Ut i l i za t ion of Labor 
Surplus Area Concerns" clause, provisions which sriall conform substantial ly to 
the language: of th is clause, including th is paragraph C , and to not i fy trie 
Contracting Officer of thenames of such subcontractors.' 

25. DISPUTES , 

A. Except as otherwise providedin th is Agreement, any dispute concerning 
a question of fac t ar is ing under th is Agreement wriicri is not disposed of 
by Agreement shall-be decided'by the Contracting Off icer, who shall reduce his 
decision to v;rit ing andmail,, or otherwise furnish, a copy thereof to the Par t i 
cipant. Thedecision of the Contracting Officer shall be f ina l and conclusive 
unless within 60 days from date of receipt o f such copy, the Participant mails, 
or delivers a wri t ten notice of appeal" to trie Department of Energy Financial 
Assistance; Appeals Board in accordance witri,10 CFR Part 1024 (See Rule 1) . The 
decision of the Department of Energy Financial Assistance Appeals Board srialTbe 
f ina l and conclusive unless determined by a court of competent ju r i sd ic t ion to 
have been fradulent, or capricious, or a rb i t ra ry , or so grossly erroneous as 
necessary to imply bad f a i t h , or: nOt supported by substantial evidence. In 
connection with any appeal proceeding under th is clause, the Participant shall , 
be afforded an, opportunity to be heard and to offer evidence'in support of i t s 
appeal. Pending f inal decision of a dispute hereunder, the Participant shal l ' 
proceed d i l i gen t l y with trie performance of the Agreemerit and in accordance with 
the Contracting Off icer 's decision. 

: B.: This "Disputes Clause'" does not preclude consideration of 1 aw questions 
i n . connection with decisions: provided for in paragrapri A.., above; provided, that 
riqthing in th is Agreement shall be construed as making f inal^the decision-of any 
administrative o f f i c i a l , representative, or board, based on a question of law. 
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26., BUY AMERICAN ACT 

A. In acquiring end products, trie Buy American Act (4TU.S. Code lOa-lOd) 
provides that the Government give preference to.domestic source end products. 
For the purpose of tr i is clause: ; 

' (1 ) "Components" means those a r t i c l es , mater ials, and supplies wriicri 
- are d i rec t ly .incorporated in.trie end products; 

(2)- "End products";means those a r t i c l es , materials, andsupplies • 
which are to be acquired under th is contract for public use; and 

(3) "A domestic source end product" means ( i ) ah unmanufactured 
end product which has been mined or produced in the United States, and 
( i i ) an end product; manufactured in the United States i f trie cost of trie 
components, triereof which are mined,, produced, or manufactured in the 
United States exceeds 50 percent of the costs of a l l i t s components. For 
trie purpose; of th is subparagrapri A . ( 3 ) ( i i ) , components of foreign or ig in 
of; the same, type or kind as trie products referred to in subparagraphs 
B.(2) or (3) of th is clause'shall be treated as components mined, produced, 

; or manufactured in the United States. 

B. The 'Par t i c ipan t agrees t o give preference in a l l purchases under, 
t h i s Cooperative Agreement to domestic source end products. . 

27. UTILIZATION OF SMALL BUSINESS'CONCERNS AND SMALL BUSINESS CONCERNS 
- ' OWNED AND CONTROLLED BY SOCIALLY AND ECONOMICALLY DISADVANTAGED . - . 
' INDIVIDUALS~ ^~" ' , . ~ ; ~~" ' ^ ~ ~ ' ^ . 

A. I t is the policy of the United States and the Department of Energy , 
that small business concerns and small business concerns oy/ned and controlled 
by social ly and economically disadvantaged individuals shall.have the maximum 
practicable opportunity to part icipate in the performance of contracts le t by -
DOE. ., 

B.- The Participant hereby agrees to carry out th is pOl icy in the awarding 
of subcoritracts to the fu l l es t extent consisterit witri trie e f f i c ien t performance 
of th is Agreement. The,Participant further agrees to cooperate in any studies 
or.surveys as.may be conducted by the. United States Small Business Administration 
or the Department, of'Energy as may be necessary to determine the extent of the 
Part ic ipant 's Compliance with th is clause. .; 

: ; ; ' " C . ( I ) ::As'used,.iri th is Agreement-,.-the term "small business-Concern" 
shall-meari-^a'small .business as'defined-pursuant to^Section 3 of the 

... Small.Busi ness Act .and relevant regulations promulgated pursuant thereto. 

; (2), The term "small business concern owned and controlled by 
••- -socially and;economically disadvantaged individuals"-shal l , mean, a 

- smalT business concern: 

','(,i) Which i s . a t leas t 51 percentum^owned, by'one or ;, 
more.soc ia l ly .and 'economica l ly disadvantaged i n d i v i d u a l s ; 
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27i UTILIZATION OF SMALL BUSINESS:CONCERNS AND SMALL BUSINESS CONCERNS. ' 
OWNED AND CONTROLLED BY SOCIALLY- AND ECONOMICALLY.DISADVANTAGED ~ • 
INDIVIDUALS (Cont'd): ̂ ^ ~ ' ~ ~ " "".;:.. 

or in the'case of any publicly-owned business;at least 51 , . 
per centum of the stock of which is owned by one Or more ' 
socially and economically disadvantaged individuals;:and . 

• - - ' ' • • . - - / - • • ' • 

( i i ) Whose management-and dai ly business operations-; 
are controlled by one or mpre of such indiv iduals. 

The Participant shalTpresuine that-socia l ly arid economically disadvantaged 
individuals iriclude Black Americans, Hispanic Americans, Native Americans, Asian-
Pacif ic Americans, and other minor i t ies, or any other individual found to be 
disadvantaged by the SmalTBusiness Administration pursuant to Section 8(a) 
of the; Small Business Act. 

-' D.: Subcontractors sriall provide a,notarized statement to trie Participant 
-cer t i fy ing trieir, status as either a small business concern or a small business 
concern, owned;and controlled by social ly and economically disadvantaged 
individuals.: ; , • : 

28. UTILIZATION OF WOMEN-OWNED BUSINESS CONCERNS 

'^.•• I t is the policy of trie uriited States Government that women-owned 
businesses;shall have the maximum practicable opportunity to;par t ic ipate i r i 
the performance of. contracts awarded by any Federal agency., 

B. The Participant agrees to use i t s best ef for ts to carry out t h i s 
policy in the award of subcontracts to trie fu l l es t extent consistent witri the 
e f f i c ien t performance of th is Agreement. As used in th is Agreement, a "woman-
owned business" concern means a business that is at least 51% owned by a 
woman or women who also control and operate. i t . "Control" i n th is context 

-means, exercising the power to make policy decisions. "Operate" in th is 
context means being actively involved in the day-to-day management. "Women" 
mean a l l women business owners. 
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- PROJECT TASKS, SCHEDULE, BACKGROUND, ANDREPORTING REQUIREMENTS . 

The following is a. description of the work to be; performed under the-
cooperative agreement, keyed to the milestone table of the proposaT (P.' 
31-32). The work to be performed; under this agreement wilTbe accompl ished 
in five;tasks: Preparation, Field Work, Date Reduction, and Interpretation 
FinalReport, and Technology Transfer Plan. 

Task 1. The preparation task has two major phases.: (1) Computer Software 
Interfacing.arid-,(2) Instrument Calibration and Installation.: The first : 
phase involves the development of a computer processing system to.handle, 
the DRI00 cassette data, prepare phase, amplitude,; and wave form date for 
further processing, and then compute preliminary locatioris, magnitudes, and 
spectra. The second phase involves the preparation of the recording 
equipment for field deployment, including precision calibration of recroder 
resporise for later use in the spectral analysis of. the data. This task 
also includes the final recording site selection and installation of the 
recording- equipment in the field. During this first phase, shot point 
locations will be selected and arrangements for drilling the shot holes 
will, be final ized... 

Task 2. Field work will be. conducted to include the actual microeartriquake 
recording in the field area for three months and setting off of the calibra-
tion shots. The main phase of this task will be maintaining the recording 
systems in the field including the daily time and recorder gain calibrations 
required to maintain.recording accuracy. The other phase wii1 be shot.hole 
drilling and loading, and the precise timing of the calibration shots. 

Task 3. Data, reduction will occur nearly simultaneously with the field 
work. Data cassettes form.the field will be brought to Sacramento on a. 
weekly basis for preliminary data analysis. The computer processing system 
developed in phase one will be used to pick phase and amplitude data, 
compute preliminary locations, magnitudes, and first motion plots, and 
process seismograms for preliminary P&S waves spectra. These data will be 
used to check on the quality and progress of the field recording. 

Task 4. Data interpretation and preparation of the final report. Final 
locatioris of earthquakes within the study area will-be determined using 
Master event :techniques and the calibration shots. Detailed spectral 
analysis-will be conducted, for moment, corner-frequency, and high, frequency 
attenuation. . The resulting data will be interpreted for anomalous crustial-
properties-indicative of a geothermal system by examining magnitude-moment, 
recurrence (b-value), attenuation (Q),'stree drop, and velocity paramters. 
Graphs, maps, andVcross-sections demonstrating spectral,; phase and amplitude 
ariomiles will be provided at a common scale.. Existing geologic and geo-, 
physical information will be added in; order: to aid iri the interpretation. 
A final report encompassingresults and interpretations will be produced \ 
and wiiTinclude ari evaluation of'trie use of the microearthquake technique , 
in geothermalexploration. Other required reports, as outlined in DOE CR 
537, will be; devel oped, during the contract period.; , 
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• - - .. , • - x , . ' . • , ,, . . • • . - . . • -.' 

Task 5.. Technology -transfer to,the scientific community will be accompl ished 
by presenting results of this work to at least one Geoscience Conference, 
and.by the publication of results in National: scientific journals. 
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U. S. DEPARTMENT OF ENERGY 

REPORTING REQUIREMENTS CHECKLIST 
(See Instructions on Reverse) FORM APPROVED 

OMB NO. 38R.a i90 

1. IDENTIFICATION 

DE-FC07-80ID12144 
2. OBLIGATION INSTRUMENT: 

3. REPORTING REQUIREMENTS 

A. PROJECT MANAGEMENT 

, 1. ® Management Plan 

2. n Milestone Schedule & Status Report 

3. D Cost Plan 

4. n Manpower Plan 

5. (3 Contract Management Summary Report 

6. IS Project Status Report 

7. C Cost Management Report 

8. n Manpower Management Report 

9. S Conference Record 

10. 53 Hot Line Report 

Frequency 

0 

M 
M 

A 
A 

B. TECHNICAL INFORMATION REPORTING 

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

2. S Technical Progress Report 

3. S Topical Report 

4. 12 Final Technical Report 

C. PMS/MINI-PMS 

1. Cost Performance Report 

D Format 1 WBS 

D Format 2 Functional 

D Format 3 Baseline 

n Formats Problem Analysis 

2. D Cost/Schedule Status Report 

3. D Management Control System 

Description 

4. • Summary System Description 

5. D WBS Dictionary 
FREQUENCY CODES: A — As Required Q 

C - Contract Change s 

F - Final (End of Contract) x 

M - Monthly y 

0 - One Time (Soon After .Contract Award) 

Frequency 

0 

Q 
Y 
F 

Quarterly 

Semi-Annually 

Mandatory for Delivery with Proposals/Bid 

Yearly or Upon Contract Renewal 

4. SPECIAL INSTRUCTIONS 

A.5., A.6., and A.7. - Copies are due within fifteen days after end of the calendar 

month. - . 

B.2. - Copies are due within fifteen days after end of the calendar month. 

B.3. - Submit 2 copies in draft forty-five days prior to completion of the yearly 
term. After DOE approval is received, submit copies as required on attached 
Report Distribution List." 

B.4.,- Submit 2 copies in draft forty-five days prior to completion date of contract 
term. After DOE approval is received, submit eleven copies including one 
camera-ready copv. 

_ J 
5. ATTACHED HEREWITH: 

:~ Reaort Oistributicn List 

U WBS;'Reporting Caiegorv 
n 

6. PREPARED BY (Sianature and date! 7. REVIEWED BY (Sicjnature and date;: 



REPORTING REQUIREMENTS CHECKLIST 

PURPOSE 

A checklist to identify and communicate additional 
reporting requirements which are.not otherwise set 
f o n h in the General Purpose clauses of DOE contracts 
and agreements: It wi l l be included as part of the con
tract or agreement. This fo rm wi l l be completed for • 
each proposed contract or agreement and can be 
modified as required in Special Instructions to adapt 
it CO a specific situation. ' 

INSTRUCTIONS 

Item 1 — Enter the t i t le as indicated in the Procure
ment Request, Interagency Agreement, or init iating 
memorandum. 

I tem.2 — Enter the identif ication number of the Pro-, 
curement Request or Interagency Agreement, the 
date of the rnemorandum,,and-contract number 
after award. 

Item 3 - Check spaces to indicate plans and reports 
required. For each reporting requirement checked, 
indicate frequency of delivery in column provided 
using one of the frequency codes shown. . 

2.A.T Management Plan — The contractor's plan to 
manage the effort described in the statement of 
work o r similar docuttwnt. It w i l l contain man
agement methodologies, control systems, and 
procedures he wi l l use. Includes milestones and 
other planning schedules, organizational i den t i - ' 
fication and descriptions, and special and crit i
cal plans; such as test plans, plans for handling 
of Government owned property. Work break, 
down structures, key personnel identif ication, 
and methods for monitoring progress toward 
objectives may be required. 

2 : A . 2 l^ilestone Schedule and Status Report — The 
contractor's milestone schedule for a i r work 
breakdown structure items, line items, or de
liverables specified in the contract. Updated 
periodically (usually monthly) w i t h status, 
progress toward completion, and percent coAv. 
pletion of each line item and of the total con
tract. 

3.A.3Co5r Plan — A baseline plan for incurring costs 
on a contract or agreement to measure progress 
in terms of cost; update arxl forecast contract 
fund requirerrients; plan funding changes; and 

• develop fund requirements and budget esti
mates. 

,3.A.A Manpower Plan — A baseline plan to allocate 
manpower to each reporting category ideotified : 
in the contract or agreement. , . 

2.A.S Contract Management Summary Report — A 
single.page graphic presentation of integrated 
cost, major milestones, and manpower for rapid 
visual analysis and trend forecasting. 

3.A.SProiect Status. Report - A oer'iodic report to 
communicate to DOE management an assess
ment of contract status,, to explain variances 
ahd problems^ and to discuss any other areas of 
concern or achievements. - . 

3.A.7 Cost Management Report — A periodic report 
. , , of the status of costs comtjared'to the,Cost 

- Plan. Oata is .used to: report actijal and.pro--
• , jected accrued costs: evaluate performance 

against plan; identify actual and potential prob
lem areas; construct cost experience for projects 

• and budgeting efforts; and, to verify the reason, 
ableness of contractors' invoices. 

3.A.3iVfanpower Management Report — A periodic 
report of the status of actual and projected -
manoower expenditure'against the Manpower 
Plan. Data is used to evaluate performance 

. against plan; identify actual and potent ialprob-, 
lem areas; and to construct manpovver experi
ence for projections and planning efforts. 

, 3,A.9Cortr-ererTce Record •— Documentation of the 
contractor's understanding of significant deci
sions, direction or redirection or required ac
tions resulting from any meeting wi th DOE 
representatives. 

3.A.10 - Hot Line Reoort - A hardcopy repoa by 
the fastest means available, (TWX, etc) -jocu-
menting critical problems, emergency situa
tions, and imtxjrtant technical oreakthroughs. 

,3.8.1 IVotice o f Energy R&D Proiect - A formatted, 
two.fiage report to provide information on un. 

' classified OOE R&O' pfoi'ects for dissemina
tion to the scientific, technical, and industrial • 
communities and to the public. Also provides 
information to the Smithsonian Scientific In. -
•formation Exchange. 

3.8.2 Technical Progress Report — A formal, struc
tured technical retxjrt. submitted periodically 
to communicate project results for dissemina
tion to Government agencies, the scientific, 
technical and industrial communities and the 
public. 

3.8.3 Topical Report - A special technical report 
prepared when a project has reached a point at 
which a major milestone or a significant phase 
has been completed, when unexpected results 
have.been achieved, when it is logical to sum- . 
marize results achieved, or when a new sdanti-

. fie or technological finding is deerned to war
rant prompt publication. 

3.8.4 Final technical Report - Technical Progress 
Report reporting final results of OOE supported 

' RD&D and scientific projects. 

3.C PMS/Mini-PMS 
1) Cost Performance f ieport (PMS Appl icat ionI 

Format 1 - Reports current period and cumu. 
lative budget, actual costs and earned value data 
by work breakdown struaure elements. Identi. 
fies cost and schedule variances and provides 
contractor's estimate to complete comparisons 

- to budgets. 

Format 2 - Reports current period and cumu
lative budget, actual costs, and earned value 
data by contractor funaional elements. 

Format 3 — Provides periodic updating to the 
established performance measurement baseline. 
Incorporates,authorized coritract changes and 
internal re-planning into the performance • 
measurement baseline. 

^ Format 5 — Provides a narrative analysis of con. 
tract variances. 

2) Cost/Schedule Report (Mirii-PMS Appl ica t ion) -
Periodic. usually monthly, report of cumulative 
budget, actual costs and earned value by sum
mary work breakdown structure elements. Iden. 
tifies cost and schedule variances and provides 
contractor's estimate to complete comparisons 
to budgets. 

3) System Description (PMS ApplicationI - Con
tractor's descriotion of the management control . 
system to be used in performing contraCT work. 
Must_address all elements of the PMScriteria, 

*) Summary System Description (Mini-PMS Appli
cation). — Contractor's summarized description 
of the management control svstem to be used 

. i n performing contract -work. 

5) WBS Oiciionary — Lists and defines work 
breakdown structure. For more detailed instruc
tions see PMS Manual. 

- Frequency Codes — -Each code must have an identi-
' ,fied time period (i,e., As Required — 5 davs after 
. event occurrence). These time oeriods are suggested 

In the solicitation and negotiated at contract award.. 

i tem 4 - identify any special reporting requirements 
not indicated in Item, 3 and/or Qualifiers to those 

• selected. (Use additional sheets as necessary.) 

Item 5 - Check approoriate biocks. 

Report Distribution List - A comprenensive 
informative listing of reoorts by fr^auencv of 
submission, addresses ano number of cooies for 
aach aadressee. 

Reporting Categories (level c f detaiii - An 
identification by WBS level of task.elements fo r ' 
•vvhich reporting wi l l be required bv OOE-

Item 6 — Signature of person or persons preparing tfie 
' checklist and the date prepared. Preoaration is bv per
son or oersons responsible for preoaration of Procure-, 
ment Reouest or Statement of Wot>,. 

• i tem 7 ~ Signature of the person reviewing the chec!<-
iist and date .reviewed. 
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U.S. DEPARTMENT OF ENERGY 
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REPORT DISTRIBUTION LIST 

Addressees Number of Report Copies 

M. A. Widmayer, Program Manager 
Resource Definition Branch 
U. S. Department of Energy 
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Division of Geothermal Energy 
MS 3344 
Federal Building 
12th and Penn, N. W. 
Washington, D. C. 20461 
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UNIFORM DOE CONTRACTOR SCIENTIFIC, TECHNICAL AND 
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Abstract 

We propose to conduct a state-of-the-art microearthquake survey of 

the Long Valley known geothermal area for the purpose of obtaining high-quality 

digital data required to evaluate microearthquake analysis as a tool in 

geothermal exploration. The digital data collected from three months of 

monitoring will be computer processed for locations, source parameters, 

velocity structure, attenuation, and focal mechanisms. Three calibration 

shots will provide velocity structure and station delay information needed 

for precision hyjiocenter determinations. Interpretation of the results will 

focus on delineating variations in subsurface properties that might define 

the geothermal system. Also the relationship of the earthquake activity to 

the geothermal area will be examined. We propose the Long Valley, CA, geo

thermal area as the best target for this study because 1) geologic and 

geophysical background data have already been obtained from previous geophysical 

surveys, including a refraction survey in the Caldera, 2) seismic activity 

has been high in and around the geothermal area in Long Valley since June, 1979, 

including a series of magnitude six events in May, 1980, 3) the geothermal 

system is the more common hot water dominated system unlike the rarer vapor 

dominated system at The Geysers, and 4) the geothermal system is still in 

its natural state (unexploited) although some exploritory drilling has been 

conducted. 
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Statement of Work 

We propose to improve the data quality, precision, and effectiveness 

of microearthquake monitoring as a tool in geothermal exploration. State-of-

the-art digital recording plus computer processing to obtain spectral para

meters as well as arrival time and amplitude information will provide improved 

data quality for determining microearthquake parameters such as location, 

movement, magnitude, and stress drop and additional information on crustal 

properties such as velocity structure and anisotropy, attenuation of seismic 

P and S-waves and Poissons ratio. The results of such a state-of-the-art 

microearthquake survey of the Casa Diablo area of the Long Valley Known 

Geothermal Resource Area will be interpreted for anomalous properties indicat

ing the extent of the geothermal resource and relationship of observed seis

micity to hydrothermal activity. An evaluation will also be made of the useful

ness of this microearthquake monitoring technique in geothermal exploration. 

Improvement of the microearthquake monitoring technique will be accom

plished by using a dense array (spacing ̂ 4 km) of digital event recorders 

with. 3 component recording at 200 samples/sec/channel in monitoring the 

proposed geothermal system (Casa Diablo, Long Valley KGRA). Much higher 

quality data can be recorded both for location and spectral studies by 

employing digital instrumentation as compared to previous analog systems and 

station densities (spacing>5 km) commonly used in monitoring seismicity in 

geothermal areas. In order to speed data processing and increase data 

reliability, computer assisted processing will be employed. An integrated 

data processing system based on interactive graphics will be developed so as 

to rapidly and accurately process the digital event recorder data for P§S 

phases, amplitude, and spectral parameters. 



The resulting data will be interpreted for anomalous crustal properties 

indicative of a geothermal system by examining magnitude-moment, recurrence 

(b-value), attenuation CQ)> stress drop, and velocity in relation to 

surrounding regional values. Graphs, maps and cross-sections demonstrating 

spectral, phase and amplitude anomalies will be provided at a common scale. 

Existing geologic and geophysical information will be added in order to aid 

in the interpretation. A final report encompassing results and interpretations 

will be produced and all digital data can be made available for future DOE 

studies. 



Technical Requirements 

Technical Description: 

Previous problems with the use of microearthquake monitoring as a 

geothermal exploration tool center on 1) inaccuracy in hypocenters in areas 

of complex or unknown velocity distribution, 2) poorly constrained fault 

plane solutions, 3) limited dynamic range and band width of recorded data 

for estimating source parameters and attenuation, and 4) statistically 

inadequate data for determining the slope of magnitude-frequency relation 

(b-value) in both the geothermal and surrounding regions. ' Improvement in the 

microearthquake monitoring technique for geothermal exploration can be accom

plished by a detailed microearthquake survey of a small geothermal target 

using dense (< 4 km) station spacing, digital event recording of 3-component 

data, and calibration shots as' master events to improve relative locations 

among events. In order to evaluate the value of this improvement in micro-

earthquake monitoring technique, a test is proposed for Casa Diablo, Long 

Valley KGRA involving 3 months of field recording. 

The most important aspect of this evaluation is data quality as no 

effective evaluation can be made vsfithout high quality data. It is proposed to 

use 12-bit digital event recorder systems (Sprengnether DR-100 with 3-component, 

2Hz seismometers) with proper signal conditioning (anti-aliasing filters) at 

high sample rates C200 samples/sec). Individual stations will be time and 

amplitude calibrated daily in order to maintain accuracy. Nine to ten stations 

with 4 km or less spacing will be placed in the Casa Diablo .target area (figure 1) 

Another important factor in quality control is the availability of timely 

data processing to check on data quality so as to make important adjustments 

to recorders and in station distribution to insure a usable data set for 
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later interpretation. This requires timely computer assisted processing 

during the recording stage of the project. Computer assisted processing 

will also be required to process the digital data for locations and spectra 

and archive it for future use. It is proposed to use a minicomputer system 

(Data General Eclipse S250) with interactive graphics (Tektronix 4014-1 

.and software) in the data processing. A processing system will be developed 

prior to the field recording phase that will 1) handle the digital data from the 

cassette playback unit, 2) allow operator interaction for picking phase and 

amplitude data, 3) compute locations, magnitudes, and first motion plots, 

and 4) process seismograins for P§S wave spectra. This system will be put 

together from existing computer programs. 

Three calibration shots will be set off and used 1) as masters for 

improving relative and absolute microearthquake locations, and 2) as a check 

on the velocity structure of Hill (1976). From past CDMG experience in 

volcanic-geothermal terrain near Mt. Shasta, it is proposed to use 1000 lb. 

shots in 60m (200 ft.) bore holes to overcome attenuation effects and sig

nificantly increase the chances of complete recording by the local array. 

The data base after processing will include each event's origin 

time, location, standard errors of location, magnitude (ML after Bakun and 

Lindh, 1977), moment, source dimension, and stress drop (spectral paramenters 

based on Brune's theory, 1970, 1971). Individual P^S spectra, determined 

from windowed data via Fast Fourier Transform techniques, will be analyzed 

for moment, corner frequency and high frequency roll off, and interpreted 

for attenuation (Q). Individual digital seismograms will be archived on 

magnetic tape for future distribution and use. 



Problems may arise in determining moment from body wave spectra for 

shallow (h<5km) microearthquakes at nearby stations. The separation of 

P§S may be insufficient at some stations or multiple events (closely spaced 

in time) may prevent analysis of some data. Care must be taken to insure 

validity of data being interpreted under the seismic moment theory being 

applied. Thus a statistical criteria will be developed to ensure reliable 

determination of seismic moment. Further, the effect of radiation pattern 

as described by Lee and Teng (1973) and P̂ S waves on individual spectra and 

seismic moment determinations will be investigated and, if need be, removed. 

All spectra will be corrected for instrumental response. 

This data base will be used in an examination for anomalous features 

associated v\/ith. the target geothermal area. Magnitude-moment and recurrence 

Cb-value) relations will be compared with regional values. Maps and cross-

sections will be prepared from the data base showing microearthquake dis

tributions, velocity structure, variations in Q, and changes in stress drop. 

Zones of hydrothermal alteration, locations of existing exploration wells, 

and other relevant geologic and geophysical information will also be .displayed 

at a common scale. Focal mechanisms will be compared with regional mechanisms 

and with the tectonics of the area. An interpretation of the resulting 

crustal information with respect to properties of interest in geothermal 

exploration will be synthesized. A presentation of all data gathered and 

examined plus a critical analysis of the microearthquake tool in defining 

the extent of a geothermal reservoir will be included in a final report. 

The work proposed above will be accomplished in a 15-month program 

outlined in Table I (see Schedule in Project Management Plan section). 

It is divided into four stages: Preparation, Field Work, Data Reduction, 

and Interpretation. As indicated, data reduction will occur nearly concurrently 

with data collection. 



Technical limitations to the application of the proposed approach 

include 1) a limited field season in the proposed study area, 2) results 

limited by distribution of microearthquake, activity, and 3] limited recording 

capacity of event- recorder cassette tapes at high sample rates (10 minutes 

of actual record time per tape). These limitations can be overcome by 

judicious planning of the program: 1) field work planned for appropriate 

season (summer), 2) timely processing of data to check on microearthquake 

distribution and appropriate adjustments in station locations in order to 

increase number of sample paths through geothermal target, and 3) adjusting 

of event recorder trigger parameters and gains to "tune" the array to record 

only larger events expected and not to trigger on many small events if 

activity is high. 



Feasibility: 

Microearthquake monitoring has been conducted in geothermal areas in 

the past (e.g. Steeples and Pit, 1976; Walter and Weaver, 1980). Recently 

Majer and McEvilly (1979) and Peppin and Bufe (1980) have applied digital 

event recording on a limited basis to The Geysers, CA, vapor dominated 

system with promising results, particularly in the area of defining regional 

variations in attenuation, recurrence (b-value), and spectral parameters. 

Tlie high sample rates and more extensive digital recording proposed in this 

study should extend the usefulness of the microearthquake monitoring tech

nique by providing more and higher quality data on subsurface properties 

for evaluation. 

The Long Valley's potential as a geothermal resource area was investi

gated extensively by the U.S. Geological Survey in the early 1970's. Tlie 

results of that investigation, which supported the existence of a high tem

perature geothermal resource near Casa Diablo, were published as a series 

of papers in 1976 (for example, see Muffler and Williams, 1976; Bailey et 

al., 1976; Hill, 1976; Lachenbrach et al., 1976a, 1976b; Hoover et al., 

1976; Stanley et al., 1976; Steeples and Pit, 1976; and Steeples and 

Iyer, 1976). These studies also provide an existing data base for use in 

evaluating the results from a detailed microearthquake investigation of the 

Casa Diablo area. 

Long Valley KGRA has other important advantages as a target area for 

testing the proposed improvements in the microearthquake technique as a geo

thermal exploration tool. 1) Earthquake activity exists in and around the 

Casa Diablo area of Long Valley. Steeples and Pit (1976) located some earth

quakes between Casa Diablo and Ifliitmore Hot Springs and near the southern 

boundary faults of the Caldera. Starting in June, 1979, earthquake activity 



in the Casa Diablo area has increased markedly and continues even after the 

May, 1980, M6 sequence in tlie same area (figures 2 § 3). CDMG has been 

investigating this activity already (Cramer and Toppozada, 1980) and have 

investigated focal mechanisms in the region (see figure 4) [See Appendix I 

conceming permission to conduct the proposed microearthquake survey] . 

2) Casa Diablo is known to be a hot water dominated system (Lachenbruch et al., 

1976a, 1976b). It is important to test the microearthquake technique 

proposed at a hot water system because that type geothermal system is more 

prevalent than vapor dominated systems such as at The Geysers, CA. 3) The 

geothermal system at Long Valley is still near its natural state (unexploited). 

An unexploited geothermal system would provide a more critical test of the 

microearthquake technique than an exploited geothermal system such as the 

one in Imperial Valley or at The Geysers. 4) Cultural noise levels are lov̂r 

at Long Valley especially when compared with the Imperial Valley. 5) Previous 

seismic data suggest the existence of attenuation and spectral anomalies 

associated with the Long Valley geothermal system (Hill, 1976, p. 751-2). And 

6) existing regional coverage can be used to augment local first-motion 

studies [see figure 4]. Many regional stations are recorded in Sacramento 

by the California Department of Water Resources. CDMG has access to that 

data. 

The cost of using the proposed high station density microearthquake 

monitoring technique based on digital event recording and computer assisted 

processing is comparable to existing analog recording and record digitizing 

approaches. The price of digital event recording systems are comparable and 

probably less expensive than recording equipment for other existing recording 

techniques (except non-digitizable analog recording). Computer processing 

of data is required with any existing recording technique. The proposed 
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Figure 3 ' . .: 
.M2:5 Earthquakes of Mammoth Lakes Sequence 

• 25 Hay 80 - 1 June 80 
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recording approach has the advantage in terms of timely processing of data 

so as to effect the course of the data gathering in the field and the 

ability to gather more usable data and differing kinds of information on 

crustal properties for the same cost. 

Finally the cost of using other seismic techniques (refraction and 

reflection) to obtain similar information in geothermal exploration is 

higher than or comparable to the cost of applying the proposed microearth

quake monitoring technique. Detailed refraction profiling across the geother

mal target is at least as expensive as microearhtquake monitoring in 

operational costs. Refraction studies have the advantage of detailing P-

velocity structure, but the proposed microearthquake monitoring can provide 

additional information on other crustal properties because of better penetra

tion (deeper crustal sources), the addition of S-wave data, the investigation 

of spectral parameters, and the delineation of seismicity parameters 

(locations, recurrence, etc.). The microearthquake method provides more 

for the same cost than detailed refraction studies. The other technique that 

could be applied is reflection profiling which is at least an order of 

magnitude more expensive, depending on data quality desired and crustal 

properties for which the reflection data is being processed and interpreted. Also, 

reflection seismics are not sensitive to vertical or steeply dipping structural 

features that carry geothermal fluids. 

Cost-Effectiveness: 

As mentioned in the preceding section on feasibility, the proposed use 

of digital event recorders and computer assisted processing has cost-effective 

advantages in-;detailed exploration of geothermal resources. One is that 

13 



higher quality data^that can provide more information on crustal properties, 

can be gathered and interpreted via the proposed technique than with more 

conventional microearthquake surveys for about the same cost. The potential 

increased information obtainable from high quality data and increased spectral 

parameter resolution is best illustrated by the results of Majer and McEvilly 

(1979) for The Geysers, California. Another cost-effective advantage is the 

ability to "tune" and adjust the array because of timely computer assisted 

processing of data records while the field program is going on. This allows 

changes in the station locations in order to take advantage of seismicity 

patterns in optimizing sampling of the crust of the targeted geothermal 

system. This would save the cost of redoing parts of the field experiment 

later at considerably more cost and provides assurances of data quality and 

usable results not previously available in microearthquake surveys. 
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Qualifications and Capabilities 

Personnel Capabilities: 

The following are the key personnel involved with the project: 

Dr. Chris H. Cramer, Seismologist CDMG, Co-P.I. 
(5 man-months) 

,Dr. Donald J. Stierman, Assistant Professor of Grophysics UCR, 
Co.-P.I. (2 man-months) 

Dr. Tien-Chang Lee, Associate Professor of Geophysics UCR 
(2 man-months) 

. Dr. Chris H. Cramer will have responsibility for directing the field 

program and processing and interpretating the data for 

hypocentral locations of microearthquakes detected. Dr. Cramer will also 

direct the compilation of available geologic and geophysical data for the 

study area. Dr. Donald J. Stierman will have the responsibility of direct

ing the UCR contribution, under contract to the Division of Mines and Geology. 

Dr. Stierman will be involved in interpreting the results in terms of crustal 

properties of interest in geothermal exploration. Dr. Tien-Chang Lee will 

be involved with interpreting the data and determining the spectral parameters, 

Drs. Cramer and Stierman will have the responsibility of integrating the 

results and preparing a final report. 
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PERSONNEL QUALIFICATIONS 

Chris H. Cramer 

Education: 

B. S. in Physics and Mathematics, University of Puget Sound 
Tacoma, Washington, 1969. 

M. S. in Geophysics, Stanford University, 1973, 

Ph.D. in Seismology, Stanford University, 1976. 

Society Memberships: 

Seismological Society of Ajiierica 

American Geophysical Union 

Society of Exploration Geophysicists . . . 

.Experience: 

5̂ay 1966 - May 1969 

September 1969-September 1971 

September 1972 - June 1973 

June 1973 - July 1976 

Worked summers and part time during school 
year work.ing on gravity and geodetic projects 
at University of Puget Sound. 

Service in U. S. Army. 

Teaching assistant for'Geophysics Department 
at Stanford University. 

Worked on student appointment (part time,, 
full summers) at U. S. Geological Survey, 
Menlo Park on 3 different projects during 
this period: 

(a) Marine geophysical study of Beaufort 
and Chukchi Seas--compilation and 
interpretation of magnetic data (June 
1973-July 1975) . 

(b) Relocation and interpretation of small 
earthquakes on the Calaveras fault near 
Hollister, California looking for time 
and spatial P-velocity variations (July 
1974-August 1975). Also ran a small 
portable seismograph array to monitor 
an earthquake swarm southeast of Hoi1isi 
California (August 1974) 

(c) Interpretation of regional and tclcseii.; 
P-wave ti-avel-time residuals for precur 
sory time v.Triations (Ph.D. Tnesis) 
(August 1975 - July 1976). 
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Chris H. Cramer 

Experience (cont.) 

August 1976 - Present Associate Seismologist for California 
Division of Mines and Geology, conducting 
microearthquake studies in California. 
Conducted studies of activity near Auburn 
in western Sierra Nevada footliills and 
along the Cucamonga fault along the south
eastern San Gabriel Mountains. Also 

. conducted aftershock studies of 1978 Ukiah 
earthquake, 1978 Stephens Pass swarm (east 
of Mt. Shasta), and 1979-80 Mammoth Lakes 
sequence. 
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Publications: 

1973 Cooper, M. R.; R. L. Kovach, C. H. Cramer and 0. J. Stierman, 
Some aspects of strain release and seismic slip in central 
California: in Proceedings Conf. on Tectonic Problems San 
Andreas Fault System: R. L. Kovach, A. Nur, eds. Stanford 
University Publications. 

1976 Boore, David M. and D. J. Stierman, Source parameters of the 
Point Mugu, California earthquake of 21 February, 1973: Bull. 
Seis. Soc. Am., 56, 385-404. 

1976 Stierman, Donald J. and W. L. Ellsworth, Aftershocks of the 
February 21, 1973 Point Mugu, California earthquake: Bull. 
Seis. Soc. Am., 66, 1931-1952. 

1976 Stierman, Donald J.; H. Ito and J. H. Healy, Relation of P-velo
city in situ to laboratory measurements in tectonically active 
region: Trans. Am. Geophys. Union, 57, 951 (abstract). 

1977 Stierman, Donald J., In situ response of seismic wave velocities 
to stress: Trans. Am. Geophys. Union, 58, 433 (abstract). 

1977 Stierman, Donald J., A study of stress-dependent velocity 
variations in situ: Ph.D. dissertation, Stanford University, 
Department of Geophysics, 199 p. 

1977 Stierman, Donald J., E. Zubrow and L. Atkinson, Remains of pre
historic human in strata deformed by the San Andreas fault near 
Stone Canyon, San Benito County, California: (in) Abstracts of 
the 1977 International Symposium on Recent Crustal Movements, 
Stanford University. 

1979 Stierman, Donald J., and R. L. Kovach, An in situ velocity 
study: the Stone Canyon well; Ĵ. Geophys. Res., 84, 672-678. 

1979 Stierman, Donald J., E. Zubrow and L. Atkinson, Remains of pre
historic human in strata deformed by the San Andreas fault near 
Stone Canyon, San Benito County, California: Tectonophysics, 
52, 381-387. 

1979 Stierman, Donald J.; J. H. Healy and R. L. Kovach, A stress-
induced velocity gradient; an alternative to the Pg refractor 
in the Gabilan Range in central California: Bull. Seis. Soc. 
Am., 69, 397-415. 

1979 Stierman, Donald J. and others. Preliminary results of the early 
portion of the Homestead Valley, California earthquake sequence 
of March 15-17, 1979; late abstract. Annual meeting of the 
Seismological Society of America. 
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1980 Stierman, Donald J., T. C. Lee, S. 0. Zappe and D. Seamount, 
The Homestead Valley earthquakes of Harch 15, 1979: A progress 
report on some aftershocks and field observations: California 
Geology, _32. 14-17. 

1980 Stierman, Donald 0., Earthquake sounds and animal cues: Some 
field observations: Bull. Seis. Soc. Am. (in press). 
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TIEN-CHANG LEE 

Geophysicist and Geologist 
19025 Harley John Road 
Rivers ide, Ca l i fo rn ia 92504 
(714) 780-7047 

Associate Professor o f Geophysics 
Department of Earth Sciences 
Univers i ty of Ca l i fo rn ia 
Rivers ide, Ca l i fo rn ia 92521 
(714) 787-4506 

C i t i zen of U.S.A.; born in Taiwan, 1943; male; marr ied; two ch i ld ren . 

EDUCATION: Ph.D. University of Southern California, 1973. 

M.S. University of Idaho, 1969. 

B.S. National Taiwan University, 1965. 

PROFESSIONAL POSITIONS: 

1974-present 

1974-1975 

Lecturer (1974-1975), Assistant Professor (1975-1979), 
Associate Professor (1979), Department of Earth Sciences, 
University of California, Riverside, California. 

Post-doctoral scholar. Department of Geology and Geo
physics, Woods Hole Oceanographic Institution, Woods 
Hole, Massachusetts. 

1965-1965 ROTC, Army, Republic of China. 

PROFESSIONAL AFFILIATIONS: American Geophysical Union, Society of ExpToration 
Geophysicists. 

PROFESSIONAL LICENSES: Registered geologist and geophysicist. State of California. 

TEACHING EXPERIENCE 
(1974 to present): Introductory geophysics, oceanography, earthquake seis

mology, geophysical data processing, terrestrial heat 
flow, electrical exploration. 

RESEARCH EXPERIENCE 
(1973 to present): Actively involved in the theoretical, experimental, and 

observational research; 

Heat flow — measurements in the ocean (basin, ridge, 
continental margin), lake, and cont'inent; 
theoretical investigation df terrestrial 
heat transfer; development of finite ele
ment method. 
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RESEARCH EXPERIENCE 
(continued): Electrical exploration -- development of telluric method 

in geothermal exploration; use of DC re
sistivity in groundwater exploration. 

Magnetics -- marine magnetic survey; interpretation of 
aeromagnetic data; monitoring of magnetic 
field for earthquake prediction. 

Seismology -- seismic reflection; theoretical investi
gation of wave propagation and radiation 
pattern; microearthquake activities in the 
geothermal area; study of aftershock 
sequence. 

PUBLICATIONS 

Terrestrial Heat Flow 

T-C. Lee and T. L. Henyey, Heat-flow refraction across dissimilar media: 
Geophysical Journal of the Royal Astronomical Society, 39, 319-333, 1974. 

T-C. Lee and R. P. Von Herzen, Heat flow near the south Atlantic triple 
junction, 55°S, 0°E: Geophysical Research Letters. !_, 201-204, 1975. 

T-C. Lee,-Focusing and defocusing of heat flow by a buried sphere: Geo
physical Journal of the Royal Astronomical Society, 43, 635-641, 1975. 

T-C. Lee and T. L. Henyey, Heat flow through the southern California border
land: Journal of Geophysical Research, 8£, 3733-3743, 1975. 

T. L. Henyey and T-C. Lee, Heat flow in Lake Tahoe, California-Nevada. 
and the Sierra Nevada-Basin and Range transition: Geological Society of America 
Bulletin, 87_, 1179-1187, 1976. 

T-C. Lee, On shallow-hole temperature measurements—a test study.in the 
Salton Sea geothermal field: Geophysics, 42_, 572-583, 1977. 

D. L. Williams, T-C. Lee, K. Green, R. P. Von Herzen, and M. Hobart, A 
geothermal study of the Mid-Atlantic Ridge near 37°N: Geological Society 
of America Bulletin, 88, 531-540, 1977. 

T-C. Lee and R. P. Von Herzen, A composite trans-Atlantic heat-flow profile 
between 20°S and 35°S: Earth and Planetary Science Letters, 35̂ , 123-133, 
1977. 

T-C. Lee and L. H. Cohen, Onshore and offshore measurements of temperature 
gradients in the Salton Sea geothermal area, California, Geophysics. 44. 
206-215, 1979. 

T-C. Lee, Erosion, uplift, exponential heat source distribution and tran
sient heat flux. Journal of Geophysical Research, M_, 585-590, 1979. 
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PUBLICATIONS 

Terrestrial Heat Flow (continued) 

T-C. Lee, A. J. Rudman and A. Sjoreen, Application of finite element analysis 
to terrestrial heat flow, Indiana Geological Survey Occasional Paper --
Geophysical Computer Program, !__, 53 p., 1980". 

Seismology 

T-C. Lee.and T. L. Teng, Radiation patterns of P and SV waves in a multi-
layered medium: Bulletin Seismological Society of America, 63. 529-547, 1973. 

B. Gilpin and T-C. Lee, A microearthquake study in the Salton Sea geothermal 
area, California: Bulletin Seismological Society of America, 68, 441-450, 
1978 

D. J. Stierman, T-C. Lee, S. 0. Zappe and D. Seamount. Aftershocks of the 
Homestead Valley earthquakes of March 15, 1979: California Geology, January, 
1980, 14-17, 1980. 

Miscellaneous 

T-C. Lee, Telluric anomalies caused by shallow structures, ellipsoidal 
approximations: Geophysics. 42, 97-102, 1977. 

T-C. Lee, Speculation on the source beds of oil ,and gas in Taiwan from the 
geothermal viewpoints: Acta Oceanographica Taiwanica, National Taiwan Uni
versity, 8̂ , 172-177, 1976. 

S. Biehler and T-C. Lee, Resource assessment jrî  Geothermal Energy and Re
gional Development, edited by S. Edmunds and A. Rose, Praeger Publishers, 
New York, 57-74, 1979. 

Manuscripts submitted 

T-C. Lee, Geomagnetic reference field 

R. S. Lu, J. J. Pan and T-C. Lee, Heat flow in the southwestern Okinawa 
Trough 

Manuscripts in preparation (available in the format of technical reports) 

M. Kam and T-C. Lee, Curie isotherm in the Imperial Valley, California 

T-C. Lee, Heat flow anomaly across the San Jacinto fault in southern Cal-
fornia 

Technical Reports and Abstracts 

Not listed 
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Company Capabilities; 

CDMG is the state geological survey for California, It lias professional 

staff and equipment already devoted to microearthquake monitoring projects 

and geothermal investigations. The Division has been involved with micro-

earthquake monitoring projects since 1976 (e.g. Cramer et al, 1977; 

Toppozada and Cramer, 1978; Cramer and Harrington, 1979; Cramer, 1980 - see 

publications of C.H. Cramer). CDMG facilities and equipment available under 

this proposal are 8-DRlOO recording systems (three component) 

, 2-DPlOO playback units plus analog 

oscillograph chart recorders, 2-TS400 portable clocks, portable oscilloscopes 

and l\W radios for interstation timing. State IBM 370/168 computer facility. 

Eclipse S-250 minicomputer with interactive graphics (Tektronix) and incre

mental plotter (Heuston), and field vehicles. 

The Division has also been active in geothermal 

investigations under contract from DOE Csee Other Contracts under Business/ 

Cost Requirements section). 

In addition, the Division has made contractural agreements 

for shot hole drilling and powder in past seismological investigations. 

CDMG has also contracted work from the University of California, 

Riverside (UCR) in the past Ce.g. Stierman, 1980a). UCR Institute of 

Geophysics and Planetary Physics has professional staff with experience in 

interpretation of seismic data for crustal properties and in geophysical 

investigations of geothermal areas (Dr. Stierman and Dr. Lee - see personnel 

qualifications, also Stierman, 1980b). UCR facilities and equipment available 
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under this proposal are 1-DRlOO three component system, 6-8 additional 

DRIOO systems on short term loan (3-montlis) from Lawrence Livermore 

Laboratory, DP-100 playback/microprocessor system for obtaining IBM 

compatible tapes (Appendix II) University's IBM and PRI.̂ IE computer systems, and 

refraction shot controller for detonating and timing calibration shots. 

References 

Cramer, C.H., 1980, Stephens Pass, California, Earthquake swarm of August-
November, 1978: Time and spatial history (abstract), Earthquake 
Note 50, 5. 

Cramer, C.H., and Harrington, J.M., 1979, Seismicity and tectonics of the 
eastern San Gabriel Mountains area, San Bernardino and Los Angeles Counties, 
California, in D.M. Morton, editor. Geology of the Transverse Ranges, 
U.S. Geological Survey Professional Paper, in press. 

Cramer, C.H., Sherburne, R.W., Toppozada, T.R., and Parke, D.L., 1977, A 
microearthquake survey of tlie Rocklin-Penryn pluton in the Sierra Nevada 
foothills west of Auburn, California, California Division of Mines and 
Geology, Open-File Report 77-llSAC, 29~p'i 

Stierman, D.J., 1980a, The Homestead Valley Earthquake sequence. Final Report 
to California Division of Mines and Geology under Contract #5-0004. 

Stierman, D.J., 1980b, In-situ Studies of seismic wave velocities and 
attenuation in basement rocks in Southern California, NSF grant (funded). 

Toppozada, T.R., and Cramer, C.H., 1978, Ukiah earthquake, 25 March 1978: 
Seismicity possibly induced by Lake Mendocino, California Geology 31, 
275-281. 
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Project Management Plan 

Management Approach: 

The project will be performed in the seismology section of the California 

Division of Mines and Geology, Department of Conservation, at the Sacramento 

District Office. Dr. Chris H. Cramer will be the Division seismoligist in 

charge of the project. Drs. Stierman and Lee of University of California, 

Riverside, will be working under subcontract directly with the seismology 

section. An organization chart is shown in figure 5. 
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Figure 5 

Project Organization Chart 

Director, Department of Conservation 

Chief and State Geologist, CDMG 

Chief Deputy State Geologist, CDMG 

District Geologist, Sacramento 

Manager, Seismology Section 

Co-Principal Investigator: Chris H. Cramer 

Sub-Contract Staff: Co-Principal Investigator: Donald J. Stierman 

Tien-Chang Lee 

Support Staff 

30 



Schedule: 

Table I shows project proposed work schedule and staff allocations: 

Project Month 
Table I - Proposal Work Schedule 

1 2,3 4 5 6 7* 8* 9* 10 11 12 13 14 15 

Preparation 

A. Computer Software 
Interfacing 

i) DP programmer 
(.4 man-mo.) 

ii) Seismologist, Dr. Cramer 
(2 man-mo.) 

B. Instrument Calibration 
and Installation 

i) Electronic Technician 
(.1 man-mo.) 

ii) Seismologist, Dr. Cramer 
C2 man-weeks) 

Field Work 

A. Recording 

i) Field Student Assistants 
(.6 man-mo.) 

ii) Elect. Technician 
(1 man-mo.) 

iii) Seismologist, Dr. Cramer 
(2 man-weeks) 

iv) Dr. Stierman 
(1 man-week) 

v) Dr. Lee 
Cl man-week) 

B. Calibration Shots 

i)t 1 Drill Crew 
(I crew-week ) 

ii) fLoader /Shooter 
(1 man-week) 

iii) Seismologist, Dr. Cramer 
(1 man-week) 

I 1 

^ 

I — ^ 
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Table I - Proposal Work Schedule 
Project Month 1 2 3 4 5 6 7* 8* 9* 10 11 12 15 14 15 

Data Reduction r~"—" 

i) Student 
Assistants 

(3 man-mo.) 
ii) Seismologist, Dr. Cramer 

(3 man-weeks) 

Interpretation and 
Final Report 

i) Seismologist, Dr. Cramer 
(2 man-mo.) 

ii) Dr. Stierman 
(1 3/4 man-mo.) 

iii) Dr. Lee 
(1 3/4 man-mo.) 

iv) Student 
Assistant at CDMG 

(3 man-mo.) 
v) Student Assist. 

at UCR 
{2 man-mo.) 

vi) Secretary-Typist 
(1 man-mo.) 

vii) Draftsman 
(1 man-mo.) 

viii) Secretary - UCR 
(1 man-mo.) 

Footnotes to Table I: 

* These project months must be during the summer because winter weather 
conditions make access impossible. 

t Personnel contracted along with drilling rig and explosives. 
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Technology Transfer Plan: 

The technology developed under this proposal should be fairly easy to 

transfer to other potential users. Digital event recorders with 200 

samples/sec/channel for 3 channels have become standard production items 

from equipment manufacturers. The results, interpretations, and evaluations 

will be available in report form. Digital data collected during the proposed 

study will be available on magnetic tape for further study. The proposed 

computer processing system will be composed of standard routines and programs 

written in FORTRAN and use standard Tektronics graphic display routines. 

Copies of the developed system can be made available on magnetic tape. 

CDMG is a public agency so that all work done under this proposal will remain 

in the public domain. 
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Business/Cost Requirements 

Organization Information: 

The California Division of Mines and Geology has an authorized budget 
of $6,711,986 for Fiscal Year I98O-8I. The budget elements from 
\-Jhich the proposed study would be funded are "Land Use Geology and 
Seismology", with authorized funds of $3,581,516, and "Mineral Resource 
Conservation", with authorized funds of $97^,219. 

The California Division of Mines and Geology is the State Geological .Survey 
of California. It is administered by the California Department of Conser
vation, which in turn, is a part of-the State Resources Agency. 

The Division has been in continuous operation since I88O, and has active 
programs in basic geology, geologic hazards, and mineral resources. 
The total staff size is 124 individuals, of. which 8I are earth scientists, 
including 6 seismologists. 

Cost Sharing: 

The California Division of Mines and Geology's contribution will be 
the use of its 8-DRlOO digital event recorders and ancillary equipment 
and a cost share of $40,876. This cost share is subdivided into a 
guaranteed cost share of $15,000 and an optional cost share of $25,876. 
The University of California, Riverside's contribution will be the use 
of its single DR-100 digital event recorder and a cost share of $8,046. 
DOE's cost share will be $100,000. The monetary costs are summarized 
in the follovang table. 

Table II - Cost Sharing 

Dept. of Energy $ 100,000 

CDMG Cost Share l \ S^fT^nteed 15,000 • 
b) optional 25,876 

UCR Cost Share 8,046 

Project Total Cost: $ 148,922 
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C a l i f o r n i a Div is ion of Mines and Geology 
HOMt OfflCE *DO«£SS 

1416 Ninth S t r e e t , Rm. 1341 
Sacramento, CA 95814 

DSVIS40N(SI AMD tcxji.iiON(Si wnece woni t is l o M f U f o e M t o 

Sacramento D i s t r i c t 

OfTice of Management and Budget 
A p p r o v i i N o . 2 9 - R O I 8 4 

PACE NO 

1 
NO. 01 PAGES 

4 
SUPPLIES AMO'OR SERVICES lO >E FURNlSMtO 

8 r e c o r d i n ; ^ sy.stem.s (DRIOO) and 
a n c i l l a r y equ ipment 

TOTAL AMOUNT O ' PSQPOSAl 

i148,922 

G O V ! SOIKIITAIIOH NO, 

DE-SC07-80ID12144 
DETAIL DESCRIPTION Of COST ELEMENTS 

1. O m t O MAttaiAl t l l c ^ . l e OH l.^hfb.l A ) . , , „ 

N/A 
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e) Office A s s i s t a n t I I (Sec re t a ry ) 
f) Geotechnica l Draftsman 
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H O U R 
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t 

i 
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$34,013 
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T h i » p r u p o t j ) i& l u b i n u f c d tor u»c in c o n n e c i i o n wi ih a n d in r e s p o n s e co ( O r u n b t R t P . rU. ) 

SCAP # DE-SC07-80ID12144 ' , , 

*nd r t - f lc i* *>ur br»l trstim^iL-k a» of thi* d a l e , in j c c o r d a n t ' c ^fciih i h c (n^irui tUfn* i<» O t t c r n n And <ht F,>*iinuit-> w h i t h f'olltiw. 

nrPED NAME AND TITLE 

Jack Dye, A s s i s t a n t D i r e c t o r ' 

SIGNATURE 

NAME Of fIRM — - ^ 

Department of Conserva t ion , Div i s ion of Mines and Geology 
" ^ T E Of SUBMISSION 

August 5, 1980. 
EXHIBIT A—SUPPORTING SCHEDULE (Spetify. If wore space is needed, use rererse) | 

COST El NO. 

7a 

7b 

9 

8 b 

ITEM DESCRIPTION (Sr r fiwlimlt S) 

,20 RT Sacramento/Mammoth (500 mi RT), 
(1 s i t e s e l e c t i o n ; 1 i n s t a l l a t i o n ; 13 weekly da ta tape 
t r a n s f e r s ; ^ equipment maintenance and r e p a i r ; . 1 
c a l i b r a t i o n sho t ) 

10,000 mi les @ $.13/mi' $1,300 

100 d a i l y s t a t i o n maintenance t 
10,000 mi les @_$.13/rai 

r i p s in Mammoth, ai 

EST COST ( S ) 

'^ea (100 mi t r i p ) , | 
• $1,300 

TOTAL 

Per Diem 150 days @ $46/day •, •, 

Computer time (Ec l ipse S-250, IBM 370/167) 
. 5 CPU-hrs @ $1000/CPU-hr $5,000 

300 C a s s e t t e s D i g i t a l Recording Tape ( type R300NH) 
@ $5.00 e a . • $1,500 

TOTAL 

D r i l l Crew with d r i l l ( con t r ac t ed ) - 1 crew week 
(3 ho les each 200' deep) $7,500 

$ 2,600 

.$ .6,900 

. 

$ 6,500. . 

Loader/Shooter and Explos ives ( con t r ac t ed ) (.3000 l b s exp lo - | 
s i v e s ) $5,000 • 

TOTAL % 12,500 
1. HAS ANY EXECUTIVE AGfNCY Of THE UNITED STATES GOVERNMENT PERfORMfD ANT REVIEV/ Of TOUR ACCOUNTS OR RECORDS IN CONNECTION v,r:T;t ANT OTHER 

GOVERNMENT PRIME CONTRACT 0 8 SUftCONTRACt WITHIN THE P A S T TWELVE MONTHS? 

Q TES 1 ^ NO ( i f ye,, idemtify belou ' . ) " , ' 

NAME A>-iO A0ORE5S Of REVIEWING OfFICE ANO INDIVIDUAL TELEPHONE NUM8ER/EXTEN5ION 

H, Wt t l TOU BEOUKE rf« USE Of ANT GOVERNMENT PROPERTY IN THE l>£R.«ORMANC£ Of THIS PSOPOSfO CONTRACT? 

\ j TES [ ^ NO ( I f yet. idemlify om r e i e n e or , epa ra le p a g e ) 

III. DO TOU REQUIRE GOVERNMENT CONTRACT flNAMCINC TO PERFORM IHlS PROPOSED CONTRACT? 

Q TES [ ^ NO ( I f yes, idemlify.). Q ADVANCE PAYMENTS Q PROGRESS PATMENTS OR Q GUARANTEED LOANS 

IV DO TOU NOW MOLD ANT CONTRACT f Or . do yom h m , t amy •mdtpemdtmlh fimamtid ( I R O O ) p ro j t c l , ) FOR THE SAME OR SIMILAR WORK CALLED FOR tT TMiS 
PROPOSED CONTRACT? 

• TES ^ H O ( I f y n . . d e m l . f y ) : 

V. DOES THIS COSI SUMMART CONFORM WITH THE COST PRINCIPIES SET FORTH IN AGENCT JECULAliONS? 

B 3 ^ ' ^ Q '̂ *-* O f mo. ecpla.m om r e i e n e or . epa ra le p a g e ) 

5** R f i t n e [ o r tmttrmitiont *tmJ fooimotti 

2 
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Suppliment fo r Univers i ty of Ca l i f o rn i a , Riverside costs 

CONTRACT PRICING PROPOSAL 
( R E S E A R C H A S i n n i - . V l . l . O P M I i S T ) 

T h i i form ft foe u%c w h e n ( i ) i u b m i i i i o n o f cent o r prictni^ dacn (sec Fi'R l - , l . H 0 7 - i ) << re<\uieeii tjiti 
f i i ) i i i b s t i tu tk>n for ihc O p t i o n a l F o r m ^V i i a u t h o r i z e d by iht- c o n t r a K i n R oM'icer. 

NA»i Of OFFEROR 

HOME OfFICE ADDRESS 

01vtStON(SI AND ICXUIlONISl WHERE w o n : is lO M PtRfORMf O 

O n i v . Of C a l i f o r n i a , R i v e r s i d e 

O f f i c e o f . M a n j i ; e m e n t j n d Bi id f fCt 

A p p r o v i i N o . 2 0 - R O 1 8 4 

P»Gl > 0 . 

3 
NO, OF PAGES 

4 
SUPPLIES ANO/oa j t sv i c i s fO et fuRNiSHto 

One r e c o r d i n g s y s t e m (DRIOO) 

lOlAL AMOUNI Of PSOW3SAL 

i 

G O V ! SOLICIIAIION NO, 

DETAIL DESCRIPTION OF COST ELEMENTS | 

i . D a t a MAtflllAl / l l rmi t e mm l .vh.h, l A ) , „ 

N/A 
EST C O S T ( S j 

a . PURCHASED PARTS 1 

b. SUaCONTRACTED ITEMS 

e. OIKSR — ( • ; ; RAW MAIERlAi 

( J ) TCKje STAMOAROcoA»*»£«:iAi ITEMS 

( 1) INIEUCMVISIONAL IRANSFEOS ( A t mher iham <o,l) 

1 0 1 A l . n iKI :< 1 MA 1 I . H I M . 

TOTAl 
EST C O S T ' 

REFER

ENCE-

7. MATERIAL OVERHEAD' (Ra l e K.-VJ bate = ) ' 1 1 

3. W2ECT l A t O e (Spexify) 

A s s i s t a n t R e s . G e o p h y s i c i s t I I , Donald J . 
S t i e r m a n 

A s s o c i a t e R e s . G e o p h y s i c i s t I , T i en -Chang 
Lee 

S e c r e t a r y I I , ' s t e p 5 

I O I A I . n i R I K . I I . A R I I R 

4. LARGO OVERHEAD ISpr t i f , Drpar lmeHl or Ca,l ( e m l e r ) ' 

F a c u l t y sum.mer s a l a r i e s 
F a c u l t y academic y e a r s a l a r i e s . 
S t a f f s a l a r i e s 

I O I A I . I.AIIOK O i l . K I I E A l ) 

ESTIMATED 
H O U R S 

2 m.o. 

2 mo. 
• 

1 mo. 

O H. RATE 

8.06% 
25% 
25% 

RATE/ EST 
H O U R C O S T f $ ) 

$2369/mc • $ 4 , 7 3 8 

$2997/md $ 5 , 9 9 4 

$1367/rad $ 1 , 3 6 7 

X BASE = 1 ESI COST f t ) 

1 5 ^ 3 6 6 
$ 5 , 3 6 6 
$ 1 , 3 6 7 

• / - . i • ; . ; , . : : . . . : , . • • . • : • . ; - - ; , . . • 

5. SPECIAL TESTING (Imiliidimg field u o r k a l (.ocermmeml in,lall . i l iom, j 

N/A 

I O I A I . \Ff.< I A I . 1 h . y i i s c . 

$ 433 
$1395 
$ 342 

ESI COSI ( S I 

• 

6. SPECIAL EOul^MENr ( I f direct .har j^ej ( l l „ a i , e om l:.\h,h,l i j N / A 

7. TRAVEL ( I f direct xbar); t ) H . i v e de ta i l , <»> a l i a , b e d ScheJmIe) E X h l b 

a. TRANSPORTATION 

i t A 

*. PER OIEM OR SUBSISTENCE 

l u r A i . 1 n W l l 

8. CONSUIIANIS (IJemtif t - p u r p o t e - c a l e ) N / A 

i O I Al . 1 ( I W f l I ( V/.V 

ESI COST ( f ) 

$ 521 
$ 1 , 2 8 8 

ESI COSI M l 

» OtHER OIRECr COSTS ( l l emi t e o« f . \n ,b , i A ) 

10 ro i tl. niKi.ci (.ii\i ISI) 'It mid <ii 
I I . CENElAl ANO ADMINISTRATIVE (xP£.>giE 1 Kale j ^ Q v. of ,o , l c le imcl Vu<. ^ Q / • 

13 ROYAlTlfS • 

•3 I O I . t l . 1 ' . l 1 MA I I I ) t n \ 1 

U FEE OR PROFIT 

' 

1 

$12 ,099 

• • • • • , . • 

$ 2 , 1 7 0 
1 

. 

1 

i 1 .809 i 
! 

$ 2 , 0 0 0 
$ 1 8 , 0 7 8 

3 ,4351-

$ 2 1 , 5 1 3 

IJ, IOIAI. f.sriM iit.n CM/ i \n n:r OR fKiuri ] i-̂ p-̂  m 11 
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A 
Page 4 of 4 

T h i j pn>fH>>Ai 1, iL i lx i t i t icd tor use in i'oniit.'«.tion w u h xnd in response to ( l )et . r ibe K I I * . r l . . ) 

And rtfli-i'1% our T.r»l f s t im i f f> o i o f t h i i J j t e . in j LCor i l i n i c w i t h the l i iMruc i ionv i<i (llTi-ror^ .inU the FiHtlnotc) w h i i h I'lillow. 

TTPED NAME ANO t l l l t 

• 

SIGNAIURE 

NAME OF FIRM OATE Of SUBMISSION 

EXHIBIT A-SUPf>ORTING SCHEDULE (Specify. I f wore >p.jce is needed, use rererse) 
COST El NO. 

7a 

7b • 

'q 

ITEM DESCRIPTION (See f i i n l i l . i l e S) 

2 t r i p s R i ve r s i de t o Mammoth Lakes (700 mi round t r i p ) : 
Sedan: $S/day + 13.5«5 mi 

T o t a l : 14 days + 1400 mi $ 301 

2 t r i p s - A i r f a r e Ontar io /Sacramento ($110/RT) $ 220 
TOTAL 

Per Diem: 28 davs a t $46/dav 
..: 

Comouter t ime (IBM 370/155. PRIME 400) $1,000 
1 CPU-hr @ $1000/CPU-hr 

Misc . Supp l ies and Expenses (Telephone, m a i l , sec. s u p p l i e s , 
s c i e n t i f i c i l l u s t r a t i o n s , xe rox , photosraphy) $1,000 

TOTAL 

EST COST ( i ) 

$ 521 

$ 1.288 

$ 2,000 

1. HAS ANV EXECUIIVE AGENCY Of THE UNITED STATES GOVERNA»£NT pfRFORMtO ANY REVIEW OF YOUR ACCOUNTS OR RECORDS IN CONNECTION w:T.i ANY OTHER 
GOVERNMENT PRIME CONTRACT OR SUJCONIRACT WIIHIN THE PAST TWEIVE MONTHS? 

Q YES \ ~ \ HO ( I f ye,, idemlif, belou . ) 

NAME ANO AOOCESS Of REVIEWING Off lCt ANO INDIVIDUAl TELEPHONE NUMBER/EXTENSION 

II. WILL YOU REQUIRE IHE USE Of ANY GOVERNMENT PROffRTY IN IHE PERFORMANCE OF THIS PROPOSED CONIRACT? 

1 1 YES Q ] NO ( I f te,. id tml i / t om re,,ete or teparale pane) 

III. OO YOU REQUIRE GOVERNMENT CONTRAO FINANCING TO PERFORM IHIS PROPOSED C O N I R A O ? 

Q ] YES Q NO ( I f res, i deml i f y ) : [ ] ] ] A D V A N C E PAYMENTS Q PROGRESS PAYMENTS OR | | GUARANTEEO LOANS 

IV, OO YOU NOW HOlO ANY COKIRACT (Or . do yoa ba le amy imdtpemdtmllt pmamled ( I R O O ) p n / e , t , ) FOR IHE SAME OR SIMILAR WORK CALL£0 FOR IT INlS 
PROPOSED CONTRACT? 

Q YES [ ^ H O ( I f ies. ideml . f , . ) : 

V. DOES THIS COSI SUMMARY CONFORM WIIH THE COSI PRINCIPIES StI FORTH IN AGENCY R E G U L A I I O N S ? 

{ 1 YES 1 j NO ( I f mo. e\plaim om re ie r t , or .eparalt pa^e) 

See Ui ie r i e foe Imitrmtiiomt amd Footmotes 

1 
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Project Budget by Task: 

The following is a breakdovm of the estimated total budget by task as 
outlined in Table I: 

Preparation: 

A. Computer software interfacing 

1) Seismologist, Chris Cramer - 352 hrs. @ $21.85 hr'. :. $ 7,692 
2) D.P. Programmer - 600 hrs. @ $35.40 hr.: -$21,240 
3) Computer time (system development) (3 CPU-hr 

@ $1000/CPU-hr.): ' $ 3,000 

Subtotal: $ 31,952 
Administrative Overhead (23.44% on Subtotal): $ 7,485 

Task Total: $ 39,417 

B. Instrument Calibration and Installation 

1) Seismologist, Chris Cramer - 88 hrs. @ $21.85 hr.: $ 1,923 
2) Prec.' Electronic Technician - 176 hrs. @$18.98 hr.: $ 3,340 
3)' Travel - 2 RT Sacramento/Mammoth (500 mi RT) 

(1 site' selection/1 installation) 
a) Field Truck Expenses 

(1000 mi @ $.13/mile) $130 
b) Per Diem (15 days @ $46/day) $690 

• $820 

Subtotal: $ 6,083 
Administrative Overhead (23.44%_ of Subtotal): $ 1,426 

$ 7,509 
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Field Work: 

A. Recording 

1) Field Student Assistants - 1056 hrs. § $6.29' hr. $ 6,642 

2) Prec. Electronic Technician - 176 hrs. @ $18.98 hr. $ 3,340 
3) Seismologist, Chris Cramer - 88 hrs. @ $21.85 hr. $ 1,923 
4) UCR staff (Salaries include benefits) 

a) Assist. Res. Geophysicist II, Steirman 
Ti mo. summer @ $2,560/mo. $ 640 

b) Assoc. Res. Geophysicist I, Lee 
rf mo. summer @ $3,239/mo. $ 810 

c) 19% UCR overhead on a and b $ 276 
$ 1,726, 

5) Supplies - 300 Cassettes Digital Recording Tape $ 1,500 
$5 each 

6) Travel and Field Expenses 

a) RT.Sacramento/Mammoth (500 mi RT) 
(13 weekly data tape transfers; 
4 equipment maintenance) 
8,500 mi @ $.13 mile $1,105 

b) CDMG field truck expenses (Station 
maintenance) 

10,000 mi @ $.13/mile $1,300 
c) CDMG per diem - 128 days @ $46/day $5,888 
d) UCR expenses 

i) 2 RT Riverside/Mammoth (700 mi RT) 
14 days @ $8/day and 1400 mi 

@ $.135/mile + 19% UCR overhead 
ii) 14 days per diem @ $46/day 

+ 19% UCR overhead 

Administrative Overhead (23 

$ 358 

$, 766 

$ 9,417 

Subtotal: 
44% of Subtotal): 

• Task Total: 

$ 24,548 
$ 5,754 

$ 30,302 

40 



B. Calibration Shots: 

1) Seismologist, Chris Cramer - 44 hrs. @ $21.85 hr. $ 962 
2) Drill Crew with drill (contracted) - 1 crew-week $ 7,500 

(3 holes each 200' deep) 
3) Loader/Shooter and Explosives (Contracted) $ 5,000 

(3000 lbs. of explosives) 
4) Travel 

a) 1 RT Sacramento/Mammoth (500 mi RT) 
500 mi @ $.13/mile 

b) Per Diem 7 days @ $46/day 
' $ 387 

Subtotal: $ 13,849 
Administrative Overhead (23.44% of Subtotal): 3,246 

Data Reduction: 

1) Seismologist, Chris Cramer - 132 hrs. @ $21.85 hr. $ 2,884 
2) Student Assistant - 528 hrs. @ $6.29 hr. $ 3,321 
3) Computer time (1 CPU-hr. @ $1000/CPU-hr) $ 1,000 

41 

Task Total: $ 17,095 

Subtotal: $ 7,205 
Administrative Overhead (23.44% of Subtotal),: $ 1,689 

Task Total: $ 8,894 



Interpretation and Final Report: 

1) Seismologist, Chris Cramer - 352 hrs. @ $21.85 hr. $ 7,692 
2) Student Assistants - 880 hrs. @ $6.29 hr. $ 5,536 
3) Secretary-Typist, OAII - 176 hrs. @ $9.15 hr. $ 1,611 
4) Draftsman - 176 hrs. @ $14.34 hr. $ 2,524 
5) UCR Staff (Subcontract) (Salaries include benefits) 

a) Assist. Res. Geophysicist II, Donald Stierman 
i) 3/4 mo. summer @ $2,560 mo. : $1,920 
ii) 1 mo. academic @ $2,985 m.o, : $ 2.985 

$ 4,905 

b) Assoc. Res. Geophysicist I, T-C. Lee 
i) 3/4 mo. summer @. $3,239 mo.: $ 2,429 

. ii) 1 mo. academic @ $3,776 mo.: $ 3,776 
$ 6,205 

c) Secretary II, step 5 

1 mo. @ $1,709 m.o. $ 1,709 

d) Supplies and Expenses (Telephone, mail, 
secretarial supplies, scientific illustrations, 
xerox, photography, etc.) $ 1,000 

e) Travel •• ' ' 
i) 2 RT Airfare Ontario/Sacram.ento $ 220 

($110 RT) 
ii) Per Diem - 14 days @ $46/day $ 644 

$ 864 

f) UCR computer time (1 CPU-hr @ $l,000/CPU-hr)$ 1,000 

g) 19% UCR overhead on items a-f Jj; 2 980 
$ 18,663 

6) CDMG Computer time (1 CPU-hr § $l,000/CPU-hr) $ 1,000 

Subtotal: $ 37,026 
Administrative Overhead (23.44% of Subtotal): $ 8,679 

Task Total: $ 45,705 
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OMB Approva l No, 2 7 - n 0 2 1 8 

FEDERAL ASSISTANCE 

J. "PfPE 
OF 
ACTION 

i.Hark ap-
proiiriat^ 

• PREAPPLICATION 
^ APPLICATION 

• NOTIFICATION OF INTENT (Opt) 
• RtPORT OF FEDERAL AaiON 

2. APPLI

CANT'S 

APPLI

CATION 

s. NUMeER 

6. OATE 

I j a r -month aay 

19 8 0 Aug. 1 

3. STATE 
APPLICA
TION 
IDENTI
FIER 

B. NUMBER 

Nyiml̂ er t o fol low. 
b. OATE Year tnonth day 

ASSIGNED 19 

Blank 

4. LEGAL APPLICANT/RECIPIENT 

g. Applicant Koma : 

b. Ort!>nlntlon Unit ' ; 

c. Sli iwt/P.O. B<a : 

i . City : 

I. SlsU : 

b. ConUrt f e m m {Name 

ifc telephone No.) : 

D e p a r t m e n t o f C o n s e r v a t i o n 
D i v i s i o n o f M i n e s a n d G e o l o g y 
1416 N i n t h S t r e e t , Room 1 3 4 1 
S a c r a m e n t o "•' '^"^ • S a c r a m e n t o 
C a l i f o r n i a «. zipc»<i«-. 9 5 8 I 4 

D a v i d B e e b y (916) 4 4 5 - 0 5 1 , 1 

5. FEDERAL EMPLOYER IDENTIFICATION NO. 

PRO. 
GRAM 

(From 

Federal 

Cataiog) 

N/A 

«. KUUSeR Isl i lHobI?! 
b. TITLE 

G e o t h e r m a l - R & D 

7. T ITLE A N D DESCRIPTION OF APPLICANT'S PROJECT 

D e t a i l e d M i c r o e a r t h q u a k e I n v e s t i g a t i o n of 
C a s a D i a b l o , Long V a l l e y KGRA, CA. 

The p r o j e c t i s a d e t a i l e d m i c r o e a r . t h -
q u a k e s u r v e y o f t h e ' a b o v e a r e a t o o b t a i n 
h i g h - q u a l i t y d i g i t a l d a t a a n d t o e v a l u a t e 
t h e t e c h n i q u e a s a t o o l i n g e o t h e r m a l 
e^<xi4orat ion-. 

8. TYPE OF APPLICANT/RECIPIENT 
A-Sl i to 
B-lnterstjite 
C-Sutatitu 

Dijtrict 
D-County 
E-City 
F-SchMl District 
G-Sroci(l Purpoi* 

Diitrict 

H-CommtinitY Aclion Ajency 
t - Hijhar Ecj'jcitional jnititufioo 
J- Inilia.i Tribs 
K-Other { S p t c i f v ) : 

Enter appropriate Utter \ j ^ 

& 

9. TYPE OF ASSISTANCE 
A.-6«sic Gnnl D-lntur»ncfl 
B-Supplcmsnul Grant E-Oth«r 
C-Ltxn 

Enter appro. [ T 
priate le t turd) \ \ J \ 

10. AR OF PROJECT IMPACT {Namtt of eiUes. covntiee, 
Statet. ete.) 

Mono C o u n t y , C a l i f o r n i a 

1 1 . ESTHMATED NU.M-
BER OF PERSONS 
BENEFITING 

2 0 , 0 0 0 , 0 0 0 

12. TYPE OF APPLICATION 
A-N«w C-Rsvision E-Atigmantltion 
B~Rtnawtl D-Conlinu«tion i 1 

Enter avr>ropriail letter A 

13. PROPOSED FUNDING U . CONGRESSIONAL DISTRICTS OF! 

«. FtDERAL 1 0 0 , 0 0 0 00 

b. APPLICANT I 48,9220Q 

I . APPLICANT 

e. STATE 

(J. LOCAL 

.00 

.00 

I S . PROJECT START 
DATE Year month day 

19 8 1 , J anJ , 

b. PROJECT 

14 
17. PROJECT 

DURATION 

1 5 .''I'mthe 

15. TYPE OF CHANCE I For I t o or l i e ) 

A-lrcr««i« Ool i in F-Qlhir iSpec - f u ) : 
&-Occr t i j i DcMsrs 
C-lncre«s8 Duraticn 
0—Oecr«ise Curatien 
E-Onct l l j t ioo 

Enter appro- | I p 
priate U t t e rd I \ J |_ 

a. OTHER .00 

f. TO^AL 148 .92200 

I S . ESTIMATED OATE TO 
BE SUC.MITTEO TO 
FEDERAL AGENCY > 

Year trjinth 

198O Aug . 7 
day I 19. EXiSTl f iG FEDERAL IDENTIFICATION NUMBER 

1 N/A 
2 a FEDERAL AGENCY TO RECEIVE REQUEST {Name, C i ty , S t a U , Z i P code) 

D e p a r t m e n t o f E n e r g y , I d a h o F a l l s , I d a h o , 8 3 4 0 1 
2 1 . REMARKS ADDED 

• Yes ^ No 

22 . 

THE 
APPLICANT 
CERTIFIES 
T H A T t -

e. To tho test ol my iiniiwleces «nd b«lia.*, 
ditjt In th i i pf64polrcfltion/i5plicalion i r i 
tru» ind ccrrtct, th i ooctiment h t i t i en 
duly juthof i i td by thi £cviming iwdy of 
th« ipolicant and 'h< ip^Iicint will comply 
with th« i f j ched lUuci. icM if th« i s j l t t -
inc« i l ippfovftd. 

b. If retiuirid by O.MS Claul i r A-y5 thi i ippi iM' icn wis siibrrit i id, piirsuant to in. N o re-
structions. therein, to ipprcpriite cleiringnausn ind fill teiyinies i re i t t j c i i io : tpur . te 

m S t a t e o f CA, S t a t e C l e a r i n g h o u s e ^ 

0) D 

Reeponae 
aXteuKcd 

n 
a 
D 

23. 
CERTIFYING 
REPRE-
S l N T A T l V e 

0. TYPED NAME >.tO THLE 

D a v i d J . B e e b y 
T e c h n i c a l P l a n n i n g O f f i c e : 

b. SIGi c DATE SIG.NED 

Year mont:, day 

" 80 A u g . l 
24. AQCNCY NAME 25. APPtlCA. y«ar mo ' th day 

TION 
RECEIVED 19 

26 . ORGANIZATIONAL UNIT 27 . ADMINISTRATIVE OFFICE 2B. FEDERAL APPLICATION 
IDENT i f lCAT ION 

29 . ADDRESS 30. FEDEf l , 'L GRANT 
IDENTIFICATION 

3 1 . ACTION TAKEN 

Q I . AWA.RDED 

• b. REJECTED 

• e. finUKNED FOR 

AWENCMEHT 

• d. DEFEKKED 

Q ». WITHDRAWN 

32. F U ( ; D I N G Year month day 

«. FEDERAL I $ .CO I 33. ACTION DATE >• 19 

3*. i 'eor month dau 
STARTING 
OATE 19 

b. A."PLICA?(T 

e. STATE 

.00 I 3 5 . CONTACT FOR AOCITIONAL IMFORMA. 3 5 . 
— TlON t .Vam* a n d te lephone n-jniber) 

.00 

d. LCWL .CO 

5. OTHER .00 

TOTAL .CO 

Year ntonth day 
ENDING 
OATE 10 

1. In uy-r,'. l i n e ict ion. jny c i m n i p t i ifcenTd Iron c l i i r i n j ' i . T jm »,:n ccn. 5. fEOER,V.. AGE^CY A-9S omClAL 
lidsieJ. If ^fv.cy rc iporn i« oul u.-vJJf prcv,3iQni ct f i r l i , 0M3 Cuculir A - a i , iSanxe d , i j t i .eph^ne i*o.» 
i l hi> t u n « It Ming m i d i . 

37 . REKtAKivS ADDED 

33. 

FEDERAL AGENCY 
A - 9 5 ACTION 

424-101 

46 
STANDARO fO«M 4,24 PAOZ I (10-751 

Preictibod by (iS.-i, Federai ilu,.a^ev,t„t Cucmae H- f 
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REPRESENTATIONS AND CERTIFICATIONS 

[Instructions: Check or complete all appropriate boxes or blanks.] 

The proposer makes the following representations and certifications: 

1. SMALL AND SMALL DISADVANTAGED BUSINESS CERTIFICATION 

(a) The bidder or offeror certifies that it is ( ) is not (X) a 
small business concern as defined in accordance with Section 3 
of the Small Business Act (15 U.S.C. 632). 

(b) The bidder or offeror certifies that it is a small business 
[as set forth in (a) above] and is ( ) is not ( ) owned and 
controlled by socially and economically disadvantaged indi
viduals. Such a firm is defined as one -

(i) which is at least 51 per centum owned by one or more such 
individuals or, in the case of any publicly owned business, 
at least 51 per centum of the stock is owned by such 
individuals; 

(ii) whose management and daily business operations are 
controlled by one or more such individuals; and 

(iii) which certifies concerning said ownership and control in 
accordance with section (c) below. 

(c) The bidder or offeror certifies that it is ( ) is not (X) a 
minority individual(s) in accordance with (c)(i) below or that 
it is ( ) is not ( ) socially and economically disadvantaged 
in accord with section (c)(ii) or (c)(iii). Socially and 
economically disadvantaged individuals are defined as: 

(i) United States citizens who are Black Americans, Hispanic 
Americans, Native Americans, or other specified minorities; 

(ii) any other individual found to be disadvantaged pursuant to 
section 8(a) of the Small Business Act (15 U.S.C. 637); 
or 

(iii) any other individual defined as socially, and economically 
disadvantaged, for purposes relating to other sections of 
the Small Business Act. 
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2 . CONTINGENT FEE 

i a ) I t ( ) h a s , (X) h a s n o t , employed o r r e t a i n e d any company o r p e r s o n 
( o t h e r t h a n a f u l l - t i m e bona f i d e employee w o r k i n g s o l e l y for t h e 
b i d d e r ) t o so.l i c i t o r s e c u r e t h i s c o n t r a c t , and ( b ) i t ( ) h a s , (X) h a s 
n o t , p a i d o r a g r e e d t o pay any company o r p e r s o n ( o t h e r t h a n a f u l l - t i m e 
b o n a . f i d e eiTiployee w o r k i n g s o l e l y fo r t h e b i d d e r ) any f e e , c o m m i s s i o n , 
p e r c e n t a g e or b r o k e r a g e f e e , c o n t i n g e n t upon or r e s u l t i n g from t h e 
award of t h i s c o n t r a c t ; and a g r e e s to f u r n i s h i n f o r m a t i o n r e l a t i n g t o 
( a ) and ( b ) above as r e q u e s t e d by t h e C o n t r a c t i n g O f f i c e r . ( F o r 
i n t e r p r e t a t i o n of t h e r e p r e s e n t a t i o n , i n c l u d i n g t h e t e r m "bona f i d e 
e m p l o y e e , " s e e Code of F e d e r a l R e g u l a t i o n s , T i t l e 4 1 , S u b p a r t 1 - 1 . 5 . ) . 

3 . TYPE OF ORGANIZATION STATE AGENCY 

I t o p e r a t e s a s an ( ) i n d i v i d u a l , ( ) p a r t n e r s h i p , ( ) j o i n t v e n t u r e , 
( ) c o r p o r a t i o n , i n c o r p o r a t e d in S t a t e of ___. 

4 . EQUAL OPPORTUNITY 

It (X) has, ( ) has not, participated in a previous contract or sub
contract subject to the Equal Opportunity Clause herein, the clause 
originally contained in Section 301 of Executive Order No. 10925, or 
the clause contained in Section 201 of Executive Order No. 11114; it 
(X) has, ( ) has not, filed all required compliance reports; and 
representations indicating submission or required compliance reports, 
signed by proposed subcontractors, will be obtained prior to subcontract 
awards. i 

5. AFFIRMATIVE ACTION COMPLIANCE PROGRAM 

The offeror represents that (a) it (X) has developed and'has on file, 
( ) has not deveioped 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 
requirements of the rules and regulations of the Secretary of Labor 
because (check as applicable): 

N/A ôfferor does not have 50 or more employees 

N/A offeror has not had a Government prime contract 
or subcontract of $50,000 or more. 
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CERTIFICATION OF NONSEGREGATED FACILITIES 

By the submission of this proposal, the offeror, 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 maintained. 
It certifies further that it will not maintain or provide for its 
employees any segregated facilities at any of its establishments, and 
that it will not permit its employees to perform their s e r v i c e s 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 "segregated facilities" 
means any waiting rooms, work areas, rest rooms and wash rooms, restaurants 
and other eating areas, time clocks, locker rooms and other storage or 
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 
specific 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 Opportunity 
clause; that it will retain such certifications in its files; and that 
it will forward the following notice to such proposed subcontractors 
(except where the proposed subcontractors have submitted identical 
certifications for specific time periods): 

NOTICE TO PROSPECTIVE SUBCONTRACTORS OF REQUIREMENT FOR CERTIFICATION OF 
NONSEGREGATED FACILITIES 

A Certification of Nonsegregated Facilities must be submitted prior 
to the award of a subcontract exceeding $10,000 wii ich is not exempt 
from the provisions of the Equal Opportunity clause. The certification 
may be submitted either for each subcontract or for all subcontracts 
during a period (i.e., quarterly, semi-annually, or annually). 

PARENT COMPANY AND EMPLOYER IDENTIFICATION NUMBER N/A 

Each proposer shall furnish the following information by filling in 
the appropriate blocks: 

a. Is the proposer owned or controlled by a parent company as described 
below? ( ) Yes ( ) 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 
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 
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is able to formulate, determine or veto basic business policy 
decisions of the proposer, such other company is considered the -
parent company of tlie proposer. This Cf>ntrol may be exercised : I 
through the use of (iomiiiant minority voting r'ights, use of proxy 
voting, contractual arrangements, or otherwise.) 

If the answer to a. above is "Yes", proposer shall insert in the 
space below the name and main office address of the parent company. 

Name of Parent Company: N/A 

Main Office Address (No., Street, City, State and Zip Code) 

• . , N/A 

Proposer shall insert in the applicable space below, if it has 
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. S. Treasury Department Form 941), or if it 
has a parent company, the E.I. No. of its parent company. 

Employer Identification Number of Parent Company: N/A 

8. CLEAN AIR AND WATER CERTIFICATION 

(Applicable if the bid or offer exceeds $100,000, or the Contracting 
Officer has determined that orders under an indefinite quantity 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. 1857c-8(c)(1)) 
or the Federal Water Pollution Control Act (33 U.S.C. 1319(c)) and is 
listed by EPA, or is not otherwise exempt.) 

The bidder or offeror certifies as follows: 

(a) Any facility to be utilized in the performance of this proposed 
contract has ( ), has not (X), been listed on the Environmental 
Protection Agency List of Violating Facilities. 

(b) It will promptly notify the Contracting Officer, prior to award, 
of the receipt of any communication from the Director, Office of 
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F e d e r a l A c t i v i t i e s , E n v i r o n m e n t a l P r o t e c t i o n A g e n c y , i n d i c a t i n g 
t h a t any f a c i l i t y which i t p r o p o s e s to , u s e f o r t h e p e r f o r m a n c e of 
t h e c o n t r a c t i s u n d e r c o n s i d e r a t i o n t o be l i s t e d on t h e EPA L i s t 
of V i o l a t i n g F a c i l i t i e s . . . • ', 

( c ) I t w i l l i n c l u d e ^ u b s t a n t i a l l y t h i s c e r t i f i c a t i o n , i n c l u d i n g t h i s 
p a r a g r a p h ( c ) , i n e v e r y nonexempt s u b c o n t r a c t . 

9 . WOMAiNl-Of.'raED BUSINESS N/A 

Conce rn i s ( ) i s n o t ( ) a woman-owned b u s i n e s s . 

A woman-owned b u s i n e s s i s a b u s i n e s s which i s , a t l e a s t , 51 p e r c e n t 
owned, c o n t r o l l e d , and o p e r a t e d by a woman pr women. C o n t r o l l e d i s 
d e f i n e d as e x e r c i s i n g t h e power t o make p o l i c y d e c i s i o n s . O p e r a t e d 
i s d e f i n e d as a c t i v e l y i n v o l v e d in t h e , d a y - t o - d a y management . 

For t h e p u r p o s e s o f t h i s d e f i n i t i o n , b u s i n e s s e s which a r e p u b l i c l y 
oximed, j o i n t s t o c k a s s o c i a t i o n s , and b u s i n e s s t r u s t s a r e e x e m p t e d . 
Exempted b u s i n e s s e s may v o l u n t a r i l y r e p r e s e n t t h a t t h e y a r e , o r a r e 

. n o t , woman-owned i f t h i s i n f o r m a t i o n i s a v a i l a b l e . 

1 0 . PERCENT OF FOREIGN CONTENT 

The o f f e r o r / c o n t r a c t o r w i l l r e p r e s e n t ( a s an e s t i i r i a t e ) , i m m e d i a t e l y 
• a f t e r t h e award of a c o n t r a c t , t h e p e r c e n t . o f t h e f o r e i g n c o n t e n t 

of t h e i t e m or s e r v i c e b e i n g p r o c u r e d e x p r e s s e d as a p e r c e n t of t h e 
c o n t r a c t award p r i c e ( a c c u r a c y w i t h i n p l u s or minus 5 p e r c e n t i s 
a c c e p t a b l e ) . 

y 

Signed by f 
Jack Dye 

httAl^j^^ 
A s s i s t a n t D i r e c t o r 

( T i t l e ) 

N o t e : No s o l i c i t a t i o n may be p r o p e r l y c o n s i d e r e d w i t h o u t , t h i s 
c e r t i f i c a t i o n and no award rnay be made w i t h o u t i t b e i n g 
e x e c u t e d . 
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Agreement Terms and Conditions 

The California Division of Mines and Geology, State of California agrees 
in principal to accept, with one exception, all standard provisions listed 
in the sample Cooperative Agreement. 

We request that Article III, Item C, be amraended to read as follows: 

Participants Financial Support. All costs in excess of the one 
• hundred thousand dollars ($100,000] to be provided by DOE will be 
borne by the Participant. The amount of the excess will be borne 
as a guaranteed cost share of fifteen thousand dollars ($15,000) and 
an optional cost share of twenty five thousand eight hundred seventy 
six dollars ,($25,876) . 
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• APP^ENDIX I 

U N I T E D S T A T E S D E P A R T M E N T OF A G R I C U L T U R E 

FOREST SERVICE 

Inyo N a t i o n a l F o r e s t 
Majranoth Ranger D i s t r i c t 
Mammoth Lakes, CA 93546 

J u l y 28 , 1980 
2720 

r 
S t a t e Of C a l i f o r n i a 
Div i s ion of Mines and Geology 
Sacramento D i s t r i c t Of f ice 
2815 "O" S t . 
Sacramento, CA 95816 ; 

L- , 

A t t n : Chr is CrEimer, Ph.D. 
Assoc i a t e S e i s m o l o g i s t 

Dear Dr. Cramer: 

.In your July 16, 1980 letter you have requested an indication 
of permission of the landowner to conduct passive microeartliquake 
recording. 

Let this letter serve as my preliminary approval to issue a 
special use permit to authorize this activity during the summer 
of 1981. My final decision to allow or disallow the project 
will be based on the findings of the required Environmental 
Analysis Report which will be completed upon the receipt of a 
formal request for a special use permit. 

Generally, the period of time to reach a final•decision is 
60 days from receipt of the application. 

If we can be of further assistance, feel free to contact my 
assistant, Dave Marlow, in this office (714)934-2505. 

Sincerely, 

RICHARD ADAMS RICHARD 
D i s t r i c t R a n g e r 

exoo-n (I/6S) 
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Appendix II 

A LOW-COST DIGITAL DATA INTERFACE 

Douglas S. Cavit (Institute of Geophysics and Planetary Physics, Univ. 
of California, Riverside, CA 92521) 

More and more portable field geophysical instruments are using a digital 
format for the storage of information. This has brought about a great need 
for inexpensive ways of transferring large quantities of digital field data 
to larger mainframe computers for analysis. One way of achieving this, 
used extensively in past systems, is the custom designed interface consisting 
of discrete logic components. This is an effective technique but has some 
limitations. The user is locked into one particular format or type of digital 
data. The use of a microprocessor can solve this problem using software 
rather than hardware to achieve its purpose. Only minor software changes, 
rather than costly hardware modifications, are required to effect most 
interfaces. The decreasing cost and increasing capabilities of microprocessors 
makes this method of interfacing especially attractive. 

Hy particular application is the interfacing of a Sprengnether DP-lOO 
digital event recorder playback unit to a magnetic tape recorder compatible 
with an IBM 370 computer. The Sprengnether system is being used to study deep 
reflections, microearthquake spectra, and source mechanisms, all of which 
require further digital processing. However, the Sprengnether system lias its 
own particular coding structure which was not directly compatible to the IBM. 
The DP-IOQ has a 12-bit rather than a more standard 15 or 8-bit pattern. By 
using an Intel SDK-85 microcomputer I am able to take the DP-lOO coding, 
interpret it, change the format and rewrite it as two 8-bit bytes. The recorded 
data is then recorded on magnetic tape that is IBM standard. 

This is but one application. Microprocessors can also pre-process some 
data, which can cut down significantly costly time on a large computer. This 
device has permitted us to gain the fullest use from our digital equipment at 
a minimal additional cost. 
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