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SUPPLEMENTAL AGREEMENT

THIS SUPPLEMENTAL AGREEMENT, entered into this 6th day of

dune s
1958, effective as of June 1, 1958, by and between the UNITED STATES OF
AMFRICA (hereinafter called the “Government™), represented herein by the UNITED
STATES ATOMIC ENERGY COMMISSION (hereinafter called the "Commission™), and the
UNIVERSITY OF TENNESSEE (hereinafter called the “Contractor®);

WITNESSETH THAT:

WHEREAS, the Government and the Contractor entered into Contract No. AT-

(L0-1)-1829, dated June 6, 1957, providing for research into the metabolism of
alkaline earth metals by bone; and

WHEREAS, the Commission desires to provide for additional research as more
particularly described in TITLE II of Appendix M™AM, to obtain reports thereon,

and to effect certain other changes as are hereinafter more particularly
described; and

WHEREAS, this Supplemental Agreezent is authorized by and executed under
the Atomic Energy Act of 195L;

NOW, THEREFORE, the parties hereto do mutually agree that said contract is
hereby modified in the following particulars, but in no others:

1. The following new section ®"5." is added to Article I:

*S. The Contractor shall commence the work as soon as feasible, prose-
cute it with due diligence and submit the reporte required hereunder as early
as practicable, and not later than the dates specified in Appendix nCn,n

2. The heading of Article II is changg&_from *TERM QF CONTRACT® to
"SCHEDULE" and the following new section "2#&{s added to Article II1:

n2. The period during which the work under this contract may be cons
ducted is hereby extended to May 31, 1959."

3. The following new subsection ™1. b." is added in Article III:

“b.

In consideration of the performance of the additional work described
in TITLE II of Appendix ™A™, and the Contractor's agreement to support that work

in the estimated amount of Seven Thousand, Seven Hundred Fifty-six Dollars
($7,756.00), the Government will pay to the Contractor Eight Thousand, Five
Hundred Eighty Dollars ($8,580.00).
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i, In sutsection 2. c. of Article III, delete the word "term"™ and sub-
stitute therefor the word "work".
S. Section 3. of Article III is revised to read as follows:

n3, Contract Renewal

"When renewal of the contract is desired, the Contractor shall
submit to the Commission's Oak Ridge Operations Office a renewal proposal as
outlined in Appendix "C" attached hereto. The Contractor and the Commission
shall then negotiate as to the amounts each will contribute for the addi-
tional research activities to be conducted, taking into consideration the
actual costs incurred for the current work in comparison with the cost esti-
mates in the contract, and, upon agreement, shall execute a formal modification

of the contract."
6. The following new TITLE ®II" is added in Appendix "Am:
"TITLE II

#"This TITLE II describes the research program and cost estimates agreed upon
between the Commission and the Contractor.

*1. PROGRAM

“a, Scope and Plan of Approach:.

The Contractor will continue studies on and related to the metabo-
lism of alkaline earth metals by bone, particularly with regard to
strontium and calcium, utilizing radiocactive isotopes such as
Calcium-4S and Strontium-89, and where appropriate Beryllium-7.

The program will include (8) the uptake of strontium by human bone
utilizing bone cultures, (b) the effect of species upon strontium
uptake in chick and human bone and in relation to the Sr/Ca ratio,
(c) the effect of development and the degree of calcification upon
the discrimination for strontium as compared with calcium, (d) con~
tinuation of the studies of the alkaline earth elements with regard
to uptake and removal by bone, (e) the function of enzymes in the
control of discrimination as affected by inhibitors, available stron-
tium and calcium, etc., (f) action of the harmones, and (g) the
action of temperature on the Sr/Ca ratio in bone. Additional appro-
priate experiments to elucidate the metabolism of the important
alkaline earth elements in bone will be conducted as needed.
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n2, BUDGET

Mg, Qutline of Cost Estimates:

(1) Salaries and Wages: $ 7,69L.00
Dr. F. W. Lengemann (30% of time) $1,800.00
Consultants 1,100.00
Research Technicians 4,294.00
Administrative and Secretarial
Assistance 500.00

(2) Equipment: 1,700.00
(3) Supplies: 1,600.00
(L) Travel: - L00.00

(5) Publication and Communication: 100.00

(6) Overhead and Indirect Costs: L,842.00

TOTAL $16,336.00%

#It is recognized that the project may receive additiocnal
financial support as described in the Contractor's pro-
posal to the Commission.

"b. Items of property to be procured or manufactured by the Contractor,
title to which will vest in the Government (see Article V): None."

7. Paragraph 2. Publications of Appendix ™B® is revised to read as follows:

®2. Publications

"It is intended that the Contractor shall have full freedom of publi-
cation of the results of the research under this contract and the Contractor is
urged to disseminate the results of the work through customary scientific publi-
cation channels, except that 'restricted data' as defined ir the Atomic Bnergy

Act of 195L shall be governed by the provisions of Paragraph 3. of this Appendix
npn,

"However, in order to insure that the public disclosure of such
results will not adversely affect the patent interests of the Government provided
in Paragraph 1. of this Appendix "B" entitled 'Patents' approval for such release
shall be secured from the Commission prior to any such publication.

"All publications shall include a reference that the results were
developed under a Commission sponscred project.®
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8. Appendix "C" is deleted in its entirety, and the new Appendix "C®
attached hereto and made a part hereof is substituted therefor.

IN WITNESS WHEREOF, the parties hereto have executed this Supplemental
Agreement the day and year first above written.

UNITED STATES OF AMERICA

BY: UNITED STATES ATOMIC ENERGY COMMISSION
BY:
NERMAN M. ROTH, DRECT(R
!Eontract&ng g%g!cerj
WITNESSES: UNIVERSITY OF TENNESSEE
BY:
[e/—Evelyn-Sine /8/C3-Iweha
TITIE:  _pyesident
dress

/e/-Budiy-BSalth
-——Ina:xil%x!aiggg’as.‘______

ACCEPTANCE BY SENIOR INVESTIGATOR

I have read the foregoing Supplemental Agreement and the Appendix "C®

attached hereto and made a part hereof and agree to be bound by the provisions
of this document. ’

? 'gen!or knves{igazgr
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APPENDIX "C™

REPCRTS AND PROPOSALS
(FOR DIRECT AEC RESEARCH CONTRACTS)

Date Due Cories
1. Progress Repor: MAR -1 Six
2. Renewal Proposal AR Six
3. 200-word summary of purpose Within 30 days after juyN-1 Three
and scove with submittal da‘e
indicated thereon
L. Complete Scientific Report On contract expiration or Six
termination
S. Radioisotopes Purchase With renewal proposal if Three
Report proposal is submitted,

otherwise on contract expiration
or termination

6, Brief reports or manuscripts
may be submitted as desired by
Senior Investigator

NOTES:
A1l of the atove should be addressed te:

Research and Develcpmeni Divisaicn
Oak Ridge Operations Office

U. S. Atomic Energy Commission
Post Offi:e Box E

Qa¥ Ridgs Ternessze

The pregress report should btriefly desiribe the 3cope of investigations undertaken
and the significant results cbtained. It should also expiain any significant dif-
ferences teiween the actual level of activity (expressed in the various categories
of mar.-mer.ths, faciiities precured, travel pericrmea, etc.) and that contemplated
in the contract. Technical reports and arvicles prepared for publication should

be iisted with titlicgraphic refsrences, Reprints cor preprinis of all such mater:al
should be appended and material contained therein need not be duplicated in the
report.

Renewal proposals, if any, should accompany the progress report and should contain
the type of information outlined below unliess the information is already contained
in earlier proposals or in the accompanying progress report. Any contemplated
change in program or scope for the additional work should be clearly explained and
the cost estimated should be based ipon past exgerience.
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1.
2.
3.

L.

10.

Title of the pmiect,

The institution and department in which the work will be done.

Scientific background including literature relevant to the proposal, the
significance, and the motivation. If the proposal is for continuation of
work already in progress the extent of present support should be stated
identifying amounts received from federal agencies.

Scientific scope of the proposed research, its objectives, its relation to
present knowledge and to comparable work in progress elsewhere, and a plan
of accomplislments for the work,

Scientific Personnel. Give the name, highest academic degree, position in
the institution, scientific experience, publications and accomplishtments of
the Senior Investigator (the individual who will actively direct the research
program) and of each regular staff scientist who it is proposed will engage
in the work. Indicate the approximate fraction of the time of each to be
devoted to the project. Scientific personnel to be newly employed for the
project should be so designated, and professional records given if nossible.

Other Pereconnel, The number of persons of each sui-zrofessicnal grade and
the fraction of the time of each to be devoted to the project should be
listed, Graduae s*uden* emplcyees should be iferntifisd as such if “heir
thesis is to be related to the project.

Other Financial Assistance., If assistance for this or other activi-ies

involving the same personnel or facilities is to be proposed to, or received
from other federal or non-university sources the extent of that assistance
should be clearly stated, and the interplay of ‘e arrangements shz:1d be
fully explained.

Materials, Ecuirment and Facilities. List those already availabls Tor the
work and justify the need for major items to be procured.

Travel and Cther Items, Explain the purpose of thes proposed travel, and of
any other major items in the budget. Travel rates and the use of contract
funds for a‘tendance at regular scientific meetings should conform with the
policy of the institution in the use of its own funds for these purposes.,

Budget. This should list in detail all items of cost necessary to carry

the project. It should include: a list of the individual salaries at-
tributable to the project, supplies and services, equipment (defined as
things individually costing more than $500 which will retain their uwtility
for more than a year), travel, commnic~tion and publication, and the
indirect costs allocable to the project. The basis for computing the
indirect costs should be briefly explained. The budget should not include
the stipend of fellows., All salaries chargeable to the project sho:1ld be
in accord with the established policies of the institution, or, if not, an
explanation should be submitted.
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11, Amount Requested A stazement of the rar a. amocunt listed in the
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e
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tudget whicr the insiit. i2n 1§ Tregered To tesr, ani the amounts requested
from the AZC, and a sisztezent o any other spensors of the project with the
amourts contributed ty eacrn., The propecsal should te signed bty the Senior
Investigatcer and endorsed ty a respornsible adminis<trative officer of the insti-

tution.

12. Statement of Current Expenditures. A current statement of its expenditures
for the project, and an estimate of expenses to be incurred.

13. Residual Funds. Any difference in the scope of the work from that contemplated
in the contract, as brought out in the report; may be reflected in the amount
requested. If no new funds are required the contract may be renewed without
funds. A proposal for such renewal should state the scope of the work proposed
for use of residual funds. )

The radioisotopes purchase report shall 1list all radioisotopes included in the budget
at the regular price established by the Commission, but which are purchased, or will
be purchased under the current budgetl, at a price less thar the established price by
utilizing the discount authorized by an AEC Discount Certificate issued to the
Contractor. For each such purchase, the report shall state the price as established
by the Commission; the price paid ¢r to be paid using the discount, and the savings
realized or to be reaiized. The revort due cn corntract termination or expiration shall
cover all such purchases actually made and not previously rerorted.
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UNITED STATES
ATOMIC ENERGY COMMISSION

LUMP SUM
RESEARCH CONTRACT

Contract No. AT-(L40-1)-1829

THIS CONTRACT, entered into this &ty day of Juna , 1957, by and
between the UNITED STATES OF AMERICA (hereinafter called the “Government®),
acting through the UNITED STATES ATOMIC ENERGY COMMISSION (hereinafter called
the "Commission") and the UNIVERSITY OF TENNESSEE (hereinafter called the
"Contractor®):

ARTICLE I - PURPOSE AND SCOPE

1. The Commission, in furtherance of its policy of assisting and foster-

ing private research, desires to support the Contractor's fundamental research
in the field of atomic energy.

2. The work shall consist of research by the Contractor into the metabo-
lism of alkaline earth metals by bone. The plan of approach to the problem and
the agreed upon program and budget for the project are described in Appendix
#A® which is hereby made a part of this contract. The Contractor shall be

guided by, but not tound to conform to the details of, the tudget described in
Appendix ®A¥®,

3. The Contractor shall furnish all services, facilities, equipment, sup-
plies and materials (except such services, equipment, supplies and materials as
the Covernm:srnt has agreed to furnish herein) required for the performance of
the research program described in Section 2. above.

L, The work will be carried out by the Contractor under the direciion of
Dr. Frederick W. Lengemann as Senior Investigator.

ARTICLE II - TERM OF CONTRACT

1. The initial period of performance for the research project covered by
thes contract will commence on June 1, 1957, and will end on May 31, 1958. It
is recognized that completion of the research work under this contract may in-

volve a period of several years and that the term of this contract may be extznded
by mutual agreement. ) 1
Y.
/0.

.o .
14
.. Vo ;

ARTICLE III

1. Consideration yoe

a. In consideration of the performmce of the research activities des-
cribed in Title T of Appendix "A®, and the Contractor's agreement to support
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that work in the estimated amount of Seven Thousand, Five Hundred Ninety-six
Dollars ($7,596.00), the Govermment will pay to the Contractor for the first
period of performance the sum of Eight Thousand, Six Hundred Forty Dollars
($8,610.00). '

2. Payment

a. On or before the date of commencement of work on the project
described in Appendix “A", the Government shall pay to the Contractor upon
submission by the Contractor of a properly certified voucher, LS per cent of
the agreed consideration.

b. On or before the expiration of six months from the date of com-
mencement cof the project, the Government shall pay to the Contractor, upon
submission by the Contractor of a properly certified voucher; LS per cent of
the agreed consideration.

¢. Uoon receipt and acceptance of a satisfactory progress repecrt,
1r. cases wnere the contract is to be renewed; or the final report if the con-
tract 13 rot o be renewed; the Government shall pay to the Contracior, upen
submission by the Contractor of a properly certified voucher, the remaining
20 per :teoni of the agreed conslderation, An extension of the contract tarm
without adaitional funds shail not be considered a renewal of the c¢ontrass and
in such cases the retained 10 per cent of the agreed consideration will be
paid oo s.itmission and acceptance of a satisfactory final report.

d. In the event the contract is renewed, payments to the Contractor
ol arny additional amcurnt to be paid by ine Goverrment shall be made for the
extended ~ermw in accordance with the schedule ocutlined in Paragrapghs a., b.,
and ¢.; atove.

3. Program and Budget for Subsequent Periods

W-or -erewzl of the contract is desired, the Contractor shall sub-
mit to tre Commission's Oak Ridge Operations Office a renewal propcsal as oui-
inzl i Agoendix MC®, attached hereto. The Contractor arnd the Ccmrissiorn
sna.l then negotiate as to the amounts each will contribute for the services
to be performed during the ensuing period, ta ing into consideration the actual
costs incurred during the current period in comparison with the cos* estimates
in the conziract, and; upon agreement, shall execute & formal modification of
the contract.
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ARTICLE IV ~ REPORTS, RECORDS AND INSPECTION

1. The Commission shall have the right to inspect in such man-
ner and at such times as it deems appropriate all activities of the
Contractor arising in the course of the work under this contract.

2. The Commission shall at all times be afforded access to the
premises and to all technical records, correspondence, instructioms,
drawings and memoranda of record value of the Contractor pertaining to
said work.

3. The Contractor shall make progress and other reports in such
manner and at such times as specified in Appendix "C" which is attached
and hereby made a part of this contract.

L., Examination of Records

a. The Contractor agrees that the Comptroller General of the
United States or any of his duly authorized representatives shall have
access to and the right to examine any directly pertinent books, doau-
ments, papers and records of the Contractor involving transactions
related to this contract until the expiration of three years after final
payment under this contract.

b. The Contractor further agrees to include in all his sub-
contracts hereunder a provision to the effect that the subcontractor
agrees that the Comptroller General of the United States or any of
his duly authorized representatives shall have access to and the A
right to examine anmy directly pertinent books, documents, papers, and
records of such subcontractor involving transactions related tc the
subcontract until the expiration of three years after final payment
under this comtract., The term "subcontract” as used herein means
any purchase order or agreement tc perform all or any part of the
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work or to make or fiarnish any materials required for the performance of this contrac
but does not include (1) purchase orders not exceeding $1,000, (2) sutcontracts or
purchase orders for public utility services at rates established for uniform appli-
cability to the general putlic, or (3) subcontracts or purchase orders for general
inventory items not specifically identifiable with the work under this contract.

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

ARTICLE V — TITLE TO PROPERTY PURCHASED BY CONTRACTOR

In consideration of the Contractor's contribution to the research project
described in Appendix "A" of this contract, title to all materials, tools, machinery,
equipment and supplies, acquired from any source including the Government, or manu-
factured by the Contractor under this contract shall vest in the Contractor, except
that title to 1tems of property described in Section 2.b. of dppendix "A" shall vest
in the Government.

ARTICLE VI - PROCUREMENT OF MATERIAL AND SERVICES FROM COMMISSION FACILITIES:
COMPLIANCE WITH COMMISSION REGULATIONS

The Contractor shall comply with all licensing and other requirements of
the Commission with respect to poseession and use of byproduct material, source
material, and special nuclear material {as these terms are defined in the Atomic
Energy Act of 1954), and may purchase or acquire such materials, irradiation services,
other radioactive material, cyclotron time, etc. from the Commission or Commission
facilities in accordance with applicable procedures.

ARTICLE VII - PURCHASE OF RADIOISOTOPES UNDER AN AEC DISCOUNT CERTIFICATE

If any radioisotopes are budgeted in the outline of cost estimates at the
full amount of the price as estasblished by the Commission, btut are purchased at less
than such established prices under an AEC Discount Certificate issued to the Contractor
(See: Title 10 C.F.R., Part 37), then any difference between the established price
and the price so pazid shall te paid by the Contractor to the Government or otherwise
credited to the Government's account as the Contracting Officer may direct or approve.
The requirement for a report to be submitted to the Commission indicating the purchases
urder the discount prozram is outlired in Appendix "C",

ARTICLE VIII - GEERAL PRCVISICNS

The provisions of Appendix "E", attached hereto, are hereby made a part of
this contract.

ARTICLE IX . ALTERATIONS

The following alterations to this contract were made by mutual agreement of
the parties prior to its execution: None.

1108550



-5 -
IN WITNESS WHEREOF ; the parties hereto have executed this contract the day
and year first above written,
UNITED STATES OF AMERICA

BY: UNITED STATES ATOMIC ENERGY COMMISSION

BY: /s/ David F, Cope

Acting Director

Research and Development Division
(Contracting Officer§

IR YER ATTEST: ) UNIVERSITY OF TENNESSEE
/s/ J. P, Hess BY: /s/C. E, Brehm
Secretary TITLE: President
(Acddress)
{SEAL)
R CEETYD)

ACCEPTANCE BY SENICR INVESTIGATOR

I have read the foregoing contract and the Acpendi-es atitsached neretc an?
made a part nereof and agree to be bound by the provisions of ‘his document.

v A8/ _Frederick A, lonzazanm e
Senior Investigazcr
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Contract No. AT-(40O-1)-1829
University of Tennessee

APPENDIX *A®
TITLE I
June 1, 1957 - May 31, 1958

" This TITLE I describes the research program and cost estimates agreed upon between
the Commission and the Contractor for the first period of performance.

1, PROGRAM

a. Scope and Plan of Approach:

The Contractor will undertake studies on the metabolism of alkaline eartn
metals in bone; comparing the metabolism of the various members of the
alkaline earth group of elements, with reference to bone deposition, atomic
structure, chemical properties of the minerals and bone materials, etc,
Phases of the mineral metabolism will be investigated in growing bone tc
determine processes under enzyme influence, the rate of strontium calcium
removal from bone and means to alter it; and the mechanism by which stable
strontium inhibits calcification and increases discrimination against
radizaztive strontium by bone. Investigaticns wilil be made into initia.
stages c¢f cal:ium~strontium uptake by bone, and into long-term uptake.
1aoev:l; and remcval of strontium. Varicus asscciated work will involve
further elu:idation of the means by which strontium and calcium are mutuslly
savelved in tne long~term metabelism of imporient animals.

2. BUDGET

a, 0O:t.i:n2 of Cost Bstimates for the First Period:

(1) Sa.aries_and Wages: $c,35C.0C
D:. F. W. Lergemann (30% of time) $1,65C.0C
Corsultants 1.100.00
Rzs2aran technician 3,150.00
Admiristirative and Secretarial
Assistarnce uEC.00
{2) ERauicmente 2;100.6C
{3) Sucplies: 2,500.00
{4} Pibiiszaiion and Communications: 100.0¢C
(5) Travel: 300.00
(6) Overhead and Indirect Costs: L 8L6.0C
TOTAL $16,238.00
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Apperdix A" -~ Cont.

D, Items of property to be procured or manufactured by the Contraztor during
this pericd; title to which will vest in the Gcvernment (see Article V):
None
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1.

APPENDIX ®“E®
GENERAL PROVISIONS
(FOR DIRECT AEC RESEARCH CONTRACTS)

Patents

a. Whenever amy invention or discovery is made or conceived by the Contractor
or its employees in the course of, in connection with, or under the terms
of this contract, the Contractor shall furnish the Commission with complete
information thereon; and the Commission shall have the sole power to deter-
mine whether or not and where a patent application shall be filed, and to
determine the disposition of the title to and rights under any application
or patent that may result. The judgment of the Commission on these matters
shall be accepted as final; and the Contractor, for itself and for its em-
ployees, agrees that the inventor or inventors will execute all documents
and do all things necessary or proper to carry out the judgment of the
Commission.

b. No claim for pecuniary award or compensation under the provisions of the
Atomic Energy Acts of 1946 and 195L shall be asserted by the Contractor or
its employees with respect to any invention or discovery made or conceived
in the course of, in connection with, or under the terms of this contract.

¢. Except as otherwise authorized in writing by the Commission, the Contractor
will obtain patent agreements to effectuate the purposes of paragraphs a.
and b. of this article from all persons who perform amy part of the work
under this contract, except such clerical and manual labor personnel as
%ill not have access to technical data.

d. Except as otherwise authorized in writing by the Commission, the Contractor
will insert in all subcontracts provisions making this article applicable
to the subcontractor and its employees.

Publications

The Contractor shall have full freedom of publication of the results of the
research under this contract and the Contractor is urged to disseminate the
results of the work through customary scientific publication channels,

except that "restricted data"™ as defined in the Atomic Bnergy Act of 195
shall be governed by the provisions of Paragraph 3 of this Appendix ®"B®, All
publications shall include a reference that the results were developed under
a Commission sponsored project.
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3. Sezurity

a., It is understood that the worx urder this :on*sazt will new {mwvalwe
restricted data or cthner :lassified matrver and that the Coniractor
will perform such work as unclassified woark., However, if in the courae
of such work any discoveries are made or any daza used or dsveloped
that constitute restricted data or other classifisd matter, the
Contractor shall promptly iaform the Commission and will be bound
by the following:

(1) Contractor's Duty to Safeguard Restricted Data and Other
Classified Information. In the performance of the work under
this contract the Contractor shall; in accordance with the
Commission's security regulations and requirements, be respon-
sible for safeguarding restricted data and other classified
matter and protecting against sabotage, espionage, loss and
theft, the classified documents, materials, equipment, processes,
etc., as well as such other material of high irntrinsic or stra-
tegic value as may be in the Contracior's possession im z3rx::-
tion with performance of work under this contraci. Except as
otherwise expressly provided in ‘he spesificzations the
Contractor shall upon completion or termination of this ccniract
transmit to the Commission any classified matter in the posses-
sion of the Ccatra::ior or any person zxider the Cersraszior's
control in connec%ion with performance of this contract.

(2) Regulations. Tne Coriractor agrees to conform to all securit
regulations and reaguirements of the Commission.

(3) Definiticn of Restrictsd Data. The +:rm "Resiricted Daia®, as
used in this article. m::25 ~11 data concerning (i) design,
manufacture; cr uilliza%ics of stomi: weapons: (2) the produc-
ticn of special n:clear material: ¢r (3) the use of special
nuclear material 4n the pr:civ-=i77 .f energy but shall not
inciude dats da:lass.fiec ¢r removed from the Resiriciec Daza
category pursuant to sesticn 142 of the Atemic Energy Act of

195k,

(L) Security Clearance >f Personnel. Exzep® as the Commission may
avtncrize, in a:::rdance with the Atcmiuc Energy Azt of 1954,
the Contractor shall not permit any individual to have access
to Restricted Data until the designated investigaiing agency
snall have made an ixvestigation and report to the Commissicn
on the character, associations;, and loyalty of such individual
and the Commission shall have determined that permitting such
person to have access to Restricted Data wiil not endanger the
common defense and security. As used in this paragraph, the
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term "designated investigating agency" means the United States
Civil Service Commission or the Federal Bureau of Investigation,
or both, as determined pursuant to the provisions of the Atomic
Energy Act of 195L.

(5) Criminal liability. It is understood that disclosure of infor-
mation relating to the work or services ordered hereunder to any
person not entitled to receive it, or failure to safeguard amy
Restricted Data or any top secret, secret, or confidential mat-
ter that may come to the Contractor or any person under the
Contractor's control in conneotion with work under this contract,
may subject the Contractor, his agents, employees, and subcon-
tractors to criminal liability under the laws of the United
States, (See the Atomic Energy Aot of 195L, 68 Stat. 919), (See
also Executive Order 10104 of February 1, 1950, 15 F, R, 597.)

(6) Subcontracts and Purchase Orders., Except as otherwise sathorised
in writing by the Contracting Officer, the Contractor shall
insert provisions similar to the foregoing in all subcontracts
and purchase orders under this contract.

be The continuation by the Contractor of work found to involve restricted
data will be subject to mutual agreement of the Commission amd the
Contractor and shall be covered by a modification of this agreement,

L. Dispates

Except as otherwise provided in this contract, any dispute concerning a
question of fact arising under this contract which is not disposed of by
agreement shall be decided by the Contracting Officer, who shall reduce
his decision to writing and mail or otherwise furnish a copy thereof to
the Contractor, Within 30 days fram the date of receipt of such copy,
the Contractor may appeal by mailing or otherwise furnishing to the
Contracting Officer a written appeal addressed to the Commission, and the
decision of the Cammission shall, unless determined by a court of campe-
tent jurisdiction to have been frandulent, arbitrary, capricious, ar so
grossly erromeous 4s necessarily to imply bad faith, or is not supported
by substantial evidence, be final and conclusive: Provided, That if no
such appeal to the Commission is taken, the decision of the Contracting
Officer shall be final and conclusive, In connection with any appeal
proceeding under this clause, the Contractor shall be afforded an oppor-
tunity to be heard and to offer evidence.in support of its appeal,
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Pending final decision of a dispute hereunder, the Contractor shall pro-
ceed diligently with the performance of the cortract and in accordance
with the Contracting Officer's decision.

Safety, Health and Fire Protection

The Contractor shall take all reasonable precautions in the performance
of the work under this contract to protect the health and safety of em-
ployees ard of members of the public and to minimize danger from all
hazards to life and property, and shall comply with all health, safety,
and fire protection regulations and requirements (including reporting
requirements) of the Commission. In the event that the Contractor fails
to comply with said regulations or requirements of the Commission, the
Contracting Officer may without prejudice to any other legal or con-
tractual rights of the Commission, issue an order stopping all or any
part of the work; thereafter a start order for resumption of work may
be issued at the discretion of the Contracting Officer. The Contractor
shall make Ro claim for an extension of time or for compensation or
damages by reason of or in connection with such work stoppage.

Officials Not tc Benefit

No member of cr delegate to Congress or resident commissioner shall be
admitted to any share or part of this contract or to any benefit that
may arise therefrom but this provision shall not be construed to extend
to this contract if made with a corporation for its general benefit.

Covenant Against Contingent Fees

The Contractor warrants that no person or selling agency has been employed
or retained to solicit or secure this cormtract upon an agreement or under.
standing for a commission, percentage, brokerage, or contingent fee, except-
ing bona fide employees or bona fide established commercial or selling
agencies maintained by the Comtractor for the purpose of securing business.
For breach or violation of this warranty, the Govemment shall have the
right to annul this contract without liability or in its discretion to
deduct from the contract price or consideration the full amount of such
commi gsi on, percentage, brokerage or contingent fee.

Convict Labor

In connection with the psrformance of work under this contract the

Contractor shall not employ any person undergoing sentence of imprison-
ment at hard labor.
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9. Termination

a.

b.

The Commission may at ary time upcn 120 days' written notice terminate
this contract in whole or in part.

In the event of termination pursuant to subsection a., the Contractor
shall submit a statement cf costs incurred in performance of the work
under the contracit prior to such termination, and the Government shall
pay to the Contractor that portion of the costs incurred which bears

the same relationship to the total as the agreed Government support for
the full term bears to the total of ccst estimates for the full term,
less the amount of all payments theretofore made. If the total payments
theretofore made to the Contractor exceed the amount to which it is en-
titled hereunder, the Contractor shall promptly remit the amount of any
such excess to the Govermment.

10. Eight-Hour Law

No laborer or mechanic doing any pari of the work contemplated by this
contract, in the employ of the Contractor or any subcontractor contract-
ing for any vsrt of said work contemplated, shall be recuired or per-
mitted to wecrk mere thar eight hours in any one calendar day upon such
work, except upcr. the condition that compernsation 1s paid to such lator-
er or mechanic in accordance with the provisions ef this article., The
wages of every latcrer and mecnanic empl:iyed by the Contractor or any
subcontractor engaged in the performance of this contract shall be com-
puted or. a tasic cay rate of eight hours per day and work in excess of
eight hours per day is permitted only upon the condition that every such
~aborer and mechanic shall te compensated for all hours worked in excess
of eignt hours per day at not less ‘han one and one-half times the basic
rate of pay. For each viclation of the reauirements of this article a
penal:iy of five doilars shali be imposed upon the Contractor for each
laborer or mechanic for every calendar day in which such employee is
required or permitted to ilabor more than eight nours upon said work with-
out receiving compensation computed in accordance with this article, and
all penalties thus imposed shalil te withheld for the use and berefit of
the Government: Provided, that this stipulation shall be subject in all
respects to the exceptions and provisions of the Eight-Hour Laws as set
forth in 4O U.S.C. 321, 324, 325, 325a and 326, which relate to hours of
labor and compensatiorn for overtime.

This provision does not apply to work performed by emplecyees of the
Contractor if this contract is with a state or a state institution.
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Nondissrimination in Empioyment

&, In connesvion witn the performance of work under this contracti, the
Corirazhor agrees rot to dascriminate against aany employee or appiicarns
for empisyment because cf race; religion, color or national origin.

The aforesaid provision shall include but not be limited to, the fol-
lowing: employment; upgrading, demotion, or transfer; recruitment or
recruitment advertising; layoff or termination: rates of pay or other

- forms of compensation; and selectlon for training; including apprentice-
ship. The Contractor agrees to post heresfter in conmspizuous places,
available for employees and applicamts for employmenit, notices to be
provided by the Contracting Officer setting forth the provisions of the
nondiscrimination clause,

b. The Contractcr further agrees to insert the foregoing provision in all
subcontracts hereunder, except (i) subcontracts for standard commercial
supplies or raw materials, (ii) subcontracts to be performed outside the
United States where no recruitment of workers within the limits of the
United Sta%es is involved, (iii) purchase orders on pocket-size forms
simiiar o U. S. Standar¢ Form Lii, and (iv) subcontracts to meet other
special recuirements or emergencies, if recommended by the Committee on
Goverrment Contracts. In the case of purchase orders hereunder whizh de¢
nct ex:=e< $5,000, the las® sentence of psr-agraph a. above may be om:tteR,

Daloniviins
LR S )
As _s=2 i tnls tontTact:

& tne term "Contracting Officer® means the person executing this contract
on behalf cf the Government and includes his successer or any duly
8 thorizs2 representative of such person.

2. Yot tarm ¥Commission™ means the United States Atomic Energy Commissicn
¢T ary duly authorized representative thereof; including thre Contracsting
Of ficer sxcept for deciding an appeal under the Article emtitled "Disputes®,

Fellowships

Iv 15 undersicod by the Contractor that none of the funds supplied by the
Commisslon urnder this contract shall be used in any way to pay the stipend
cf{ any appcirtment fo- which commensurate services are not rendered urnder
tnis contract; nor shall any of the funds be used to confer a fellowship, cr
<: pay any part of the stipend of a fellowship, of any kind,

Foreign Travel

It is agreed that none of the funds supplied by the Commission under this com-
tract shall be used to pay the expensss of foreign travel, except where susnh
fereign travel is made with the prior approval of the Commission, *Foreig:a
“vavel® as used herein means travel outside the continertal United States,
eXxc2pling, hiwsver, travel to Canada,
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1S, Buy Amezican At
In tne event this contract provides for the acquisition of articles,
materials; cr supplies by the Goverrment; the following prcvision
snall apply with respect to such items: The Contractor agrees that
there will be delivered under this zontract only such unmanufacturad
articles; materials and supplies {which term ®articles, materials
and supplies® is hersinafter referred to ir this clause as ®suppliss®)
as have been mined or produced in the United States, and only such
manufactured supplies as have "been manufactured in the United States
sudstantially all from supplies mined, produced, or manufactured, as
the case may be, in the United Sisztes, The foregoing previsions shall
not apply (i) with respecs to suppiies exsmptsd by the Commission from
the application of the Buy American Act (Ll U.S.C. 10a-d), (ii) with
respect to supplies for use outside the United States, or (1iii) with
respect to the supplies %o be delivered under this contract which are
of a class or kind determined by ithe Commission not to be mined; prc=-
duced, or manufactured, as %he case may be, in the United States in
sufficient and reasonably availzble commercial quaniitiss and of a satis-
faetery s:ality, or {4v) wiih respe:i to su:h suppliss, from which the

supplles 15 dsliverei under this corntract ars mamefectured, as ace
:I 2 0Lt or kind geterrinel Dy vy Commissicn aA¢t Yo be mined, pr:-
duzed. or manufastured. as the case may be. in the Unitad States in
scifiilest mQ o ra3aseradbly avalladle commercial quantitiss and of & save

isfaniory aueliity, provided that ~his sxcepticn (4v) shail nct permit
¢*llvery of supplies marufactared eutside tte Urnited Stetes 4f s:oh
s.p.-%25 2re marufecture? In the Uni<sd Szazes 4o sufficisnt and r:zas:ir=-

a3ly availaole cemmercial cuantities and of a satisfactory aualiiy

-——e
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FPENDIX ®C"

REPORTS AND PROPOSALS
(FOR DIRECT AEC RESEARCH CONTRACTS)

Date Due Copies
1. Progress Report vereh ) Six
2. Renewal Proposal meek ) Six
3. 200-word summary of purpose and Following completion of Three
scope with submittal date indi- negotiation of contract
cated thereon and any renewal
L. Complete Scientific Report On contract termination Six
5. Radioisotopes Purchase Report With renewal proposal if Three

proposal is submitted,
otherwise on contract
termination

6. Brief reports or mamuscripts
may be submitted as desired
by investigator

NOTES:
All of the atove should be addressed to:

Research and Development Division
Oak Ridge Operations Office

U. S. Atomic Energy Commission
Post Office Box E

Oak Ridge, Tennessee

The progress report should briefly describe the scope of investigations undertaken
and the significant results obtained. It should also explain any significant dif-
ferences between the actual level of activity (expressed in the various categories
of man-months, facilities procured, travel performed, etc.) and that contemplated
in the contract. Technical reports and articles prepared for publication during

the period covered should be listed with bibliographic references. Reprints or pre-

prints of all such material should te appended and material contained therein need
not be duplicated in the report'.

Renewal proposals, if any, should accompany the progress report and should contain
the type of information outlined below unless the information is already contained

in earlier proposals or in the accompanying progress report. Any contemplated change

in program or scope for the renewal period should be clearly explained and the cost

estimated should te based upon past experience.
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Tor 1nstiaiinn $n€ depas.ment 1o WRLTH ne WOk Wil T Sone,
sidizz z

S ieni:if.r cazkerc.nd 3ncluding literature relevant w0 the pUipcsaL, the sigrilis
cance, &nd tre motivaticn. If the proposal is for continuation of work slready
in progress the extent of rresent support 3hould be statsd identifyiag amountis
receivad from federal agencles.

Scientific scope of the roposed research;, its objectives, its relation tc present
kn:wledge arnd %o comparadie work in progress elsawhere, and a rlan of accompliish-
ments for the firsy year's werk,

Sclentific Personnel. Cive tne name, highest acsdemic degree, position in the
institution; scientific experience, publicaticns and accomplishments of the senior
invesuigavor {the individusl whe will actively direst the research program) and of
each regular staff scientist who it is proposad will engage in the work. Indicats
the approximate fraciion of the time of each to be devoted to the project durirg
easl: perizd of the year, Scientific personnei to bs pewly zmplcyed for the pro-
Jess shtould be so designaved; and professional rescrds given if pessible.

Oxher Perscnne.. Tne number of persons of =ach sab-professicnal grade and the
fraction ¢f <he time of eath <o be 'ctad %o the projest sheaid be listed,
' TaGETY eRpliye23 Shoaad De iden%;iied as such _f their vhesis is te¢ D=

gJallisle &

or received from other
ss’"t=-~° grold be alaarly

-l dew T

« fully explLained.

Materlals. ZEguipmern &x Lis: those alrzady available for the work
e mhn s

3nd JLEtilv othe nesl oML LT Ltems te be TUge irel,

Travs. ana §lner Items. Exp.ain the purpose of the propcsed vravel, ard of any

wems .0 tae tidgale Trarel rates azd ¢ wie ¢f & L::a;t funds oo
grlar ssientific meetings should conform with the poilicy of the
ne ass of its own funds for thess r_-n.z.

e v

Budgst., Tal: shsuld list 4n detall all items of 208 necsssary tc carry
TiE o ivge  Tew s -

LnE oproiise . Zon Lna year o oan fo. the dara«-ch ef tre praiecs if less than a
yeazr., I sncci€ inclauda: a list of the individuel salisriss attributable
e the zrslest, suppiles and services, scuipment (defined as thirgs ind:-
vi23elly costing more tharn $50C which will retain their ut iiivy for mores
trar a year), tTavsl. communication and publication, and the indirsct cosis

s.lccacle to the prsject. The basis for computing the indirect costs
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il.

12,

13,

-3

should bte btriefiy explalned. The budget should not include the stipend of
fellows., All salaries chargsable to the project should be in accord with the
established policies of the institution, or, if not, an explanation should

be submitted.

Amount Requested. A statement of the part of the total amount listed in the
budgzet which the inestitution is prepared to bear, and the amounts requested
from the AEC, and a statement of any other sponsors of the project with the
amounts contributed by each., The proposal should be sigzned by the Senior
Investigator and endorsed by a responsible administrative officer of the
institution,

Statement of Current Expenditures. A current statement of its expenditures
for the project, and an estimate of expenses to be incurred durinz the re-
mainder of the current peried.

Residual Funds. Any difference in the scope of the work during the current
contract period from that contemplated in the contract, as brought out in
the report; may be reflected in the amount requested for the ensuing year.
If no new funds are required the contract may be renewed without funds. A
proposal for such renewal should state the =scope of the work proposed for
use of residual funds,

The radioisotopes purchase report shall list ail radioisotores included in the
budget for the current period at the regular price established by the Commission,
tut which are purchased, or will be purchased during the current period, at a
price less than the established price by utilizing the discount authorized by

an AEC Discount Certificate issued to the Contractor. For each such purchase, the
report shall state the price as estatlished by the Commission, the price paid or
to be caid using the discount, and the savings realised or to be realized. The
report due or. contract termination shall cover all such purchases actually made

dering the final period,
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UNITED STATES
ATOMIC ENERGY COMMISSION

Cax Ridge, Tennessee
February 3, 1960

Dr. Ffrederick ¥. Lengemann
Laboratory of Radiation Biology
Departzent of Physiology ,
dew Yorx State Veterinary lollege
Cornell University

Ithaca, New York

Subject: CONTRACT NO. AT-(LO-1)- 1727
Dear Ir. Lengexzann:

Thank you for submitting a copy of the document entitled

RS -~

titlet nothe Jiszeorimina.icn a.zianst “oronciu- b7 Z:cna
Grown in Vitro®

Tre AEC's Patent Branch has reviewed the document submitted and has

found no inventlons disclosed which require patent action prior to

its release for publication. Accordingly, no delay in release will

be requested.

Your cooperation in this matter is appreciated.

Very truly yours,

erasia 2o o

Director
Research and Development Division

l'/\"”“(“_/, :

g o
g P C)Z/((((,D
"V‘D‘\/ ‘
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Oﬂ'i(:c Memorandum - uNITED STATES GOVERNME:

TO :+ S. W. Scott, Chief parTR; January 28, 19¢
Patent Branch

reOoM : Herman M. Roth, Director
Research and Development Division

susjact: PATENT REVIEW OF UNCLASSIFIED DOCUMENTS - CONTRACT NO. AT-(L4O-1)-182¢
(UMIVERSITY OF TENNESSER) .

SYMBOL: ORS:JDB

In compliance with a memorandum dated August 19, 1957, symbol
MCP:DSZ, subject "Patent Review of Documents Prior to Release",
we are submitting, for your review and appropriate action, one
copy of the following document preparod in connection with the
work being performed under the above contract:

"Studies on the Discrimination Against Strontium by Bone
Grown In Wiro'

'h[@w«ww'g’rz‘/

tnclosure:
Document

‘.L -mub
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Offsce Menorandum « uNITED STATES GOVERNME:

T™O :+ S. W. Scott, Chief PATR: January 28, 194
Patent Branch

rRoM : Herman M. Roth, Director
Research and Development Division

susjct: PATENT REVIEW OF UNCLASSIFIED DOCUMENTS - CONTRACT NO. AT-(4O-1)-182¢
(UNIVERSITY OF TENNESSER)

SYMBOL: ORS:JDB

In compliance with a memorandum dated August 19, 1957, symbol
MCP:DSZ, sublect "Patent Review of Documents Prior to Release",
we are submitting, for yowr review and appropriate action, one
copy of the following document prepared in connection with the
work Being performed under the above contract:

n"Studies on the Discrimination Against Strontium by Bone
Grown In Witro®

Pl s 19T

Enclosure:
Documsnt

7,
/ o LONIPATS /75

'

- * ;f y . ,”- .
] i T jlang.
58 L)
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NEW YORK STATE VETERINARY COLLEGE

A unit of the Stare University of New York

CORNELL UNIVERSITY

ITHACA, NEW YORK

g0 Raptation Biotooy

v T ooi PRAsIoLooy canuary 19, 1959

7

Dr. Berman M. Roth, Director

Research and Development Division
United States Atomic Energy Commission
Oak Ridge, Tennessee

Dear Dr. Roth:

Enclosed is a manuscript entitled "Studies on the
Discrimiration Against Strontium bty Eone CGrown In
Vitro" by F. W. lengermann., The major portion of this
work was perforred while I was the holder <f an A.E.C,
contract AT-40-1-1829, I would like your permission
to subtmit this manuscript for publicaticn. My inten-
tion is to publish it in the Journal of Biochemistry.
If they should deem it outside their interests I
shall then rearrance the data and text slightly to
fit tre format of the American Journal of Fhysioclogy.

Sincerely yours,

7 —r

Frederick W, lengemann
Associate Frofessor
of Radiation Eiology

FWL:n)

lz,;)eg( Enclosure

COMESTN

JAN 211360
1108501



L. D. MacKay, Director June 3, 1959
Finance Division

Herman M. Roth, Director
Research and Development Division

CONTRACT NO. AT=(4O-1)-1B29 —~ UNIVIRSITY OF TEMNESSEE

ORS :1JDB

This is to advise you that work under Coatract No. AT-(L0-1)-1829
with the University of Tennassee has been completed and that an
scosptable final report has been submitted. Tharefors, the
obligations of the University have Lesn eoncluded and the contract
should be closed ocut.

e

ac

)m [TH

TN,

1I-lm'mm K. Roth

X

cc: J. R. VMoore
z-‘;\ ¥« E. Mcrherson

1
¥

P 2 i
oM
+ -/ T @, ‘3] 7 '1 i}‘ n.g oo
PN OFFICE p f:‘-‘I, 4 ;ﬁ;?_. S IDT) U fESa it Hhelas ~ /_)‘ L e
- ]
(‘“ SURNAME p | _i'@l_:- ................... e
N Wl R |
Form APC-318 (Rev. 9-53) W /ﬁ ¥. 8. SOVENNNENT PRINTING OFPICE  16—62701-3
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Institution

Type

Project Leader

Contract No.
FOE NN P s> :
Purzon

Urnivercity o7 Tarnz:z
5

"

oy

Research into the metabolism of alksiine eartr

met-1ls by bone.

Contract Period

Tyve-ewinlr
TLLETLCT e o

Contraocting Officer

Chief, Eiology Er=nch

Amount of Funds

6-1-57 - §-31-58 $ 8,6L0.00
b-1-5Y - 5-31-5Y 8,580.09
. Vouchers Paid
Amount Disposition ate Amount Disposition Date
VY. oc Ueusls Fosable (777 <A ] ]
R e r 7 -~ 17 j
STXXE o Lt S T / /
;57;/, oo ‘e ¢ 15457 ! -/
< 4"/.00 (- g0 72 U~ ] /
<Y, x> 4 e -/-SY ]f /7
|
] / [ /
i / ]
' B / [
[ / {
T 7/ 1 1
{ | bl i 157

4uﬂ¢xdgﬂﬁéo%,zﬁzq4£~m436

Py -

1108510
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CONRACTs —/ ¢~ 7770 77
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Oﬂice Memomndum « UNITED STATES GOVERNMENT

TO : Herman M., Roth, Director DATE  May 21, 1959
Research and Development Division,

Oak Ridge Operations.Office
FROM  : C, D, Van Cleavg,\M search Branch
Division of Biol edicine, Washington

suBJEcT: FINAL REPCRT - CONTRACT NO. AT(LO=1)-1829 - UNIVERSITY GF TENNESSEE
(LENGEMANN)

SYMB(Ls BMMsCDVC

The final report submitted by Dr. Lengemann on the subject
contract is satisfactory to this office., The unexpended funds
on this contract are being dealt with in a separate supplemental
contract authorization (Contract No, AT=(L0-1)=1637.)

L
v

MAY 271990
A/ ?(é/a)"&,u)
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Those Listed Delow My 8, 1999
Herman *, Roth, Uirectar

Research and Developwent Diviion, Gak Ridge

YIMAL REPCGHT « CONIRACY MO, ATw(}0-1)-1329 « VNIVIRSITY & TENMRSSEE
(DR, ¥. ¥, LYZCRMARN)

SIX:0ls ORSs B

In sccordance with the distributian established ty a memorsnchm deted
Desenber 1, 195k, frem J. C. Nigher and 7. R, Jolmeen, W are emslesisg
the fimal repart of the work performed under Centreet Be, AT<(;0-1)-
1829 with University of Tennesses.

C
C .
. Hermean M, Roth
/74

Fm:foc‘u<s'

Final Report

AdurBSMl

/ - luhem, Direetar, Pividir o7 Diology snd Medicire, Headquarters (2)
\R. A. Andersam, Chici, Jatent .1onch, bwadquarters (1)
“e Le Shaanon, Chief, Techriceol inf arme tian Service Lxtension (1)

/}/}ocs S, W, Scott

' iu \.1\-/‘—: 4

a. OFFICE p l e -..:—.I'._»J =islogy Zr.

\‘% SURNAME p . %

(ﬁ paTEp [0 _ 1 oL M * EE !?- /4?
Form AEC-818 (Rev. 3-83) 0. 3. SOYERSNLNY nul ue evnn 10—02701-3
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ICHOOk(N'-‘kOOMALlCIDK"
MEIPHIS I, Tmm .= >,
Div 8.0N OF CHEM ' STRY ’ May l, 1959

v‘}“)“‘i}:‘""ﬂ-ﬂ' "t

RS

o h and Be) ipint DivisLine:
S e*!norgy Gotniisidﬁﬁﬁk

. E o e -
I have prepared a su 1ot ary"

nunber AT-(LO-1)=1637 for transfer of uncxpondod ttnda
from contract nuxber AT-(40-1)-1829 bPetwesn the ASeomic
Bnerzy Commission and the Universit; of Tennecases,
Brelcsel are alx copies of Ll suppierzctary proposal
endorana by Wice-President O, W, Hymaa, six copieglf.... .
a final rapurt for contraect 4T-{4C-1)-1829 ircludirg

a Status of the Total Cost Bu.dgot ta March 1, 1959

ard six ccjp:es of the Firal IZia'us Total 000% Bndgct
vh1ak h.a- been preparcd by our bDup.rese offio.t:?,}t‘

L Y

- -« that these docy.l‘nj.l will be adoquuf:‘
...5 AVOmie -Dergy -omals lon's corsideraticr of eur

LS ol .Y

. -~
[ S
viore ? Qepsd prran

R AN

o AR - - A RUEY W s L ST O ¥
4 \.L’n'.blh

-7 Bnelosures
’debrf -

b e SO T oo o

AN O
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Gradhn Cak ~i e, Tennc:see

Apeid 8, 1959

Dr. John L. #dood
Chisf, Division of Chemistry
University of Temnesses

lemphis, Termessos
Subjectt CONTRACT NOe aAT={LO=l)=1B829
Dear Dr, %Noods o

Keferenoce is madc to your lstter of uarch 31/, 1959, ro_arding Contrsst
No, AT=(Li0=1)=1829 which the University desires o terminate jzrior to

ita present expiration date, #ay 31, 1957, in view of Dr, F. "¢ Lengmaann's

departaxre from the University. -e note that the liniversity desires to
transfer the fuxis romeining under this eontract (amyroximately 23920)
to another existing A4 .C contractl wiud: tie urdversity in order to purchase
a s;eciro;rctoncter in cormrection with the r-soarch uwder that project.

The tranafer of the unexpended {urkis 48 indicatcd above would require
rrior a:zrovsl “ror b L lcadjuarters. lhareiare, it would be neccssary
that you prepare a supjlemental projocal wxier the con'ract vhich jyou
proposc to use these funds, e proposad sirtld indica‘e the additional
rosearch to be performed by utilir’n, these fuxi:, 1tor or items to to
purchased, and ay aclillonal sup,ort the Iniversii, will conwrilute to
the project.

tUpon rvoceipt ol the propccal ln sextuplicate, endorsod o, an adoinis Jra=
tive officer of the University, we will forvarc it throuch chamnels to
170 Headmaricrs for review and apsrepriate actdon,

If = can be of Mrther avsistance to yov in this rmatter, pleasc advise
USe

¥Yory truly yours,

Ocig -3’ s'zned by

AN
~
b

L &

SURNAME

DATE )

. _

g s & Setoup
/ Chief, Blology :ranch
l’Z - Hpsearch and Tovelopment Uivision
VA 6ol Ce ~e iipton, Xemphis
C‘FICE) e /Lfar " i Cim Lo . vq\lw‘l(‘fb //?$? (on ~

Form AEC-3138 (Rev, 9-43) W, 5. GOVERNSMEZNT PRINTING OFFICE 16—83731-3
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THE UNIVERSITY OF TENNESSEE
SCHOOL OF BIOLOGICAL SCIENCES
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Q- 3 J0B Gai Mage, Tonessco

Felrvary 13, 1959

Dre Fo M, Longomann
Division of Chenistyy
iniversity of Texwsece
Merphis, Termessee

Subjetts CONTHACT U, ATw(LO=d )}-1829
Dear Ur. Lengemarm;

N4
Thank you forr your lstter of setxuary w, W,Mm Lhat you do
t ,lan & rooew Conwract . 4-(110-«1) -1’ piice you are loaving the
University of ionnossec tw aocoept a new ,os tion at cornell University.

- Iner ¢ w, Ui contract Cloen not eg ire ootild A 31, W04, anc sinoe
JOL GOVEL 2iacdlad Wil Jou arv leaving dw wrdvaualy [ ror w o dids sote,
wo chall ooruclinde vour Rtvlsin ws, an sont a onasible, vhottor tix
Undversity dosirus 1o select & nwav pantor Lnvaticilor to contdmue v«
5 ol Jr‘ct.. Jince the selcction of & aaxior investiintor re uires jrior a -
PICEaL ITOL L o sadpusaery, 1t Tl ¢ tawendy thot we rocelve a forual
reguest (yot the lndversity togsther witd, u or—imdu: vivo o theo n0d-
viiuvel sclected,

In vro ewent the Lnlversify Jdosliiot Lo continue Uw jroject alter your
do, 'r wre, w ghall g reclato roceliving, a propyess rojort covoring e
fimiivs e the contract i to the Aate of vour ‘lgrn~torc., Ir the
evem. the Lidverviys cocs Nt uesire to contine W pryjuce, taen we
sirold 14 t¢ vecodvo 3 Tinal rejort whic!: shall ocontadn s swrary of
all fo oy rrnl ey U retrel et the Toe tlorn nte of the
con:iract W W ,ropnsed Wrmnatlon Jate, It 1o sugpestod vhal you
pro.are e spargeicie »oort orior teovery Loavin the tnlver ity,

Your coonrration in advisin, uvs in this mattar as scon 20 jossible will
be o, crcei wode

very truly ours,

-,’

A3

)

) e .iw rOl\TBAHS - SR
N : 1 n.Ce T Ty T Tare? i

o A N Qrricep - L o _“'1 b s begearchl pnxt _qv _visden |
FFTA W 3 411 PR -, | ;
JLRIPSES T e ——
W ﬂjﬁDﬁ“' ﬁﬁﬁﬁ N 1 |

Form ARC-813 (Ww) —2 ®. 5. SOVERREENT PRINTING OFFICE 16—82761-3
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Lol Ao, Tenressue
rebruary &7, 1959

r. Cocll . Tipton
sirinistzrative Assistant

Subject: CONTSACT X0, AT=(LO-d)=1829
Doar ¥r. ﬁpwnl

.3
Reference is tade %0 your letter of February 23, 1959, advising us that
the niversity does not desire to contime the research under Conuwract
N0« AT{LOwl)=l829 after Jr. Fredericr Lengemann's dejarturc [{rom the
Linaversiyy on arch &3, 1957,

I view of u}eabow,m;ropoootoclououtuuoonwtuotm
23, 22 Thardiory, e Lhaii gpreclate recelving @ Jinanclias stite-
ment rez‘loctd.m, the sctual expenditiaxus of both the Univarsity and the
ST fuxds under the conuwract tlirough the wromsed termination date.
vpon recelpt of the iiicawiacl silaterent, wu wstuli initlate aetion for
the | re;aration ol 8 modilicatlon to the contract w imilcate the new
teminntion date and the actual coniributions of both the Imiverz ty
ax’ the . u the paoject. in e event the 2 ount of funw the A:C
ras atld to the Undiversits s reator than the aomt deter-inod to be
umdcummtwwemu, the difiwrence shall ve retasmei to us.
v svoeadl, rior w o cloula ) out tx cuarcl, It Elil e neces-
aary t.hnt. we reccive a satiafochory final reirort ss indicated in ouwr
lett r ol robruary 13, 1959, to ur. lon emwni.

Your cogperstion in thdls natter is approciated,

Very truly yours,

wolaatly -
/ Ce 7o houp

chlof, :dology Iranch

_1.2/3‘. Qo Research and "evnloprent “ivislon
/ s
{
[ N o forlok Len 'Funn, _..”':phin '
1“1 . .‘_“" o - PSSR, O Pememoaee e oo . l.‘-
d ‘ : |
- TorlseoniiaT | o N 2 I -
¢ | Plz-2ryyl R
Form AKRC-318 (Rev. 9-53) o 5. COVESASENT PRINTING OFVICE  10—OSTSI-S
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THE UNIVERSITY OF TENNESSEE

ADOMINIBTRATIVE OFFICE
62 SoutTH DunNnvLAP

MEMPHIS 3, TENNESSEIE

Dr. C. 3. Stcoup
"o 5. Atomlc zZnergy Commission
Cax 2i3¢=2, Te:rarsez

o ['l()
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. PR :
D P R

CONTRACT NO. AT-(LI-1)-1829
STATUZ CF TCLAL CloT UDCGET

LmL Tt 2T

AT Ly <

.‘

GTIAL EXPENDITUAZS ISTIMATE

ORIGT
TGZT 0 a3

4

¥V}
[

TEROUGH 3-23-39

TOTAL EXPENDITURES

AD ESTDMAILS

RERMATNTI
ZALANCE
3-23=55

Lb2.6L

£

$7,L7L.62

-1,700.00 -0~ -0

$.,606.70

1,793.3C 73L.12 19L.3C

100,00

12Te21 =Ow

e 4= D
Zyvloiedlc Llilev

- - - - - - - - - . -

< -
g 0T
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oty 1%
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CRIGTLAL =XPRLDITUNLS I57I0ATE JOTAL ZXPLDITTRAE Zalal

=UDGET IO DATE  THIOUGH 3-23-S¢ AlD SSTIMATZES 3-23-59

Tafaws 2317 39 =217 75 227 - 3! : 37 -T2 0=
calarias -3t oeCd ,,(_,3,,17-) o v el v 2,3&1.34 Ty T ol et

Equipment 1,700,00 -0= -0 -0- 1,700.02

[V, X R U S VN gl - - -~ - - —_ -t -
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COLTRACT 10. AT-(ul-1)-1526
MARCE 1, 1959

RTATT

ORIGLAL ZXPEDITURIS  ZSTIMATE  20TAL EXPE.DITURES =ATALC:
ZUDGET 70 DTS 23-3¢ 4D SIITATE 3-32-7
%3,330433 $2,072620 ¢ 275.38 2 2,732.90 g .

N
AWAY
&
.
&
[AW]
e
el
e
n
ARAY
no
(W]
.
h—g
)
AV
(2]
O
.
N
\n
'
J
*
1

bR T Az - ma= é d oy 4z ---

ant Indirec~ Costs 0,20¢.00 2,150,853 BN 3,533,270 ..
e - - - - - -t - AL = e - - -
PO SIS S w.,"D:.OU w,,~3:‘ol/ C ool el $6,b01.25 :.L,27. ...
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THE UNIVERSITY OF TENNESSEE

ADMINISTRATIVE OFFICE
62 SOUTH DuNLACP

MEMPHNIS 3, TENNESSBEE

Dr. . S. Shoup, Crnizl

Biology Branch

Reszarch & Developnant Sivision
Ue Se AT12nic Znergy somrissicn
o : !

Re2: Contract No. AT-(LI-1)-1%2°

Teooll elly Celelolloonr JLUITIim Lo Caozienr oannotos
irmedia=e suzaricr ¢f 3r. Fracerick Leng=mann,acdviszs pa <-zt
Dl LRl 2 .. WlLL o Loav . Uolverzin, oo llaroa e, LTIE,

Trz Universing will o v exercis. i-= gruicn uc saelact 2 7
§:50205 T2searcner To oiniinus Tn: UIrK O Im= €Ut fact centract,
Toows lenl 1o 2lcf2 nez actiunt cn o arco 23, 1839,

il s

0 A //?7)
1108583 i



THE UNIVERSITY OF TENNESSEE

ADMINISTRATIVE OFFICE
62 SOUTH DUNLAP

MEMPHIS 3. TENNESSEE

Dr., MNennetr Kasszhau
rch and Developrment Division
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S A UNITED STATES
NN . »
DR S ATOMIC ENERGY COMMISSION
< -~

3, &8

) Pyt g RS
ORS:JDB

Cak Ridge, Tennessee
Februery L, 1959

Dro Fo ‘0 me
Division of Chexistry
University of Tennes
Yeaphis, Tennessee

Subject: RENEWAL OF CONTRACT NO. AT-(LO-1)- 1229

Uear Dr, Len,esann:

Your attention is invited {c Appendax "C" of the contract which provides
that a renewal proposal and a progress report will be due Mareh 1, 1957,
The renewal proposal and prcgress rspc™i may be submitted at any time
after six montns of perfermance under the current contract period. In
any event, they shoaid reain ui > ia'sr than tre prescribed date.

Tre _niormation to be submiiea 15 as fuil

1. Pregress Report. Irnclude informati:zn cutlired in Appendix "C".

2. Expendizcore 3tatement. Inclucde a current expenditure statement for

the present contract period. Informaztion included should be as
foliows:

A. Statem2nt shouid be ba
hE oansdtitution anz o th

€3 on Pcth the contributions of
JEC

(L]

The statement snou:d ref.ezt (1) the z2costs of the

Lroject w2 date, {2) an estimae of tne costs for the
recaznder of the :ontract peri2d, and (3) an estima‘e
af e~

- i

= funds whicn will Ye avarlazie for financing the
prcjelt curing th2 propcos2a peried of performance.

3. Renewal Prop2sal. Inciude the informatizn as required in Appendix
"C" of tne contract. A budget shcuid be included indicating the
total costs to carry th2 project for the proposed period, based on

the contribiticns of the insti‘ution as well as the funds requested
from the AEC.

<



“re F. T :_’en‘_e:;a:\n -2 - rt’-‘ur!.FJ'J ).’, 1749

4. Ten-Percent Voucher. Include a woucher for the remaining ten per-
cent of the agreed consideration as provided by Article III of the
contract. This voucher will be held by us pending approval for
renewal of the contract, after which it will be paid or if the con~
tract is not renewed, it will be paid upon receipt of the complete
scientific report.

S. Incident Report. Include information.as required in Attachment ®A¥.

6. Radioisotopes Purchase Report. Include listing of all radioisotopes
provided for in the budget for the current period at the regular
price established by the ABC, but which are purchased or will be
purchased during the current period at a price less than the estab-
lished price by using the discount authorized by an AEC Discount
Certificate issued to the Contractor. For each such purchase, the
report shall state (1) the price established by the AEC, (2) the
price paid or to be paid using the discount, and (3) the savings
realized or to be realized.

The progress report, expenditure statement, and renewal proposal should
be endorsed by the proper administrative officials and six copies of each,
together with the voucher, should be submitted at the same time to:

U. S. Atomic BEnergy Commission
Research and Development Division
Post O0ffice Box E

Oak Ridge, Tennessee

If you do not contemplate requesting renewal, we shall appreciate your
advising us as soon as possible.

Your cooperation and assistance in this matter is appreciated.

Very truly yours,

#&M&hﬁl ad

Director

Research and Development Division
Enclosure:

Attachment ®A®

cc: C. .o Wi, wn, exp0is, sjencle.

1 10858b



Attachment mA"

Incident Reports

AEC regulations require that reports be submitted on accidents, fires, and
unusual operational incidents which occur in connection with work being per-
formed under AEC supported contracts. Reports are required for the follow-
ing types of incidents:

1. Serious Incidents

Immediate reports by phone (Oak Ridge 5-8611, extension L657)
or teletype to Research and Development Division, U. S. Atomic
Energy Commission, Post Office Box E, Oak Ridge, Tennessee, on
fatal injury where death seems imminent; injury of five or more
in one fire or accident; damage of $5,000 or more to Govern-
ment property; nuclear radiation of personnel or chemical
exposure, resuliing in overexposure sufficiently serious to
warrant hospitalization for observation or treatment; and other
accidents or incidents of which immediate information is con-
sidered in the best interest of the program.

2. Fires, Explosions, Lightning, Windstorms, Floods, and Sprinkler
Leakage

Reports on industrial loss of $50 to $5,000 of Government

property from these causes, together with any loss and damage
to private property.

3. Other Property Damage Accidents

Reports on other accidental property damage of $50 to $5,000
to Government property.

L. Personal Injuries

Reports of personal injuries, including disability from occu-
pational disease and nuclear radiation occurring in connection
with work being performed under AEC supported contracts.

Reports on items 2, 3, and L may be included in the annual progress or final
report. If no such incidents have occurred during the current contract period,
please include a statement to this effect in your progress report or final
report.

1108581



IN REPLY 9g<

ORS:JDB

UNITED STATES
ATOMIC ENERGY COMMISSION

Oak Ridge, Tennessee
December 10, 1958

Dr. F. W. Lengemann
Division of Chemistry
University of Tennessee
Menpnis, Tennessee

Subject: CONTRACT NO. AT-(LO-1)- 1829

Dear Dr. Lengemann:

Thank you for submitting a copy of the document entitled "The
Metabolilism of Magnesium and Calcium by the Rath,

The AEC's Patent Branch has reviewed the document sutmitted and has
found no inventions disclosed which require patent action prior to
its release for publication. Accordingly, no delay in release will
be requested.

Your cooperation in this matter is appreciated.

Very truly yours,

WA

Herman M. Roth

Director
Research and Development Division

CONBACIS - /727 /u;:/

-
7 pwts s :

1108588



Ofﬁce Memomndum e UNITED STATES GOVERNMENT

TO

FROM

SUBJBCT:

SYMBOL:

S. w. S
F

stt, Chief DATE: December 9, 1958
I bel

. S
nt Franch

4]

Yerrman M, Xoth, Director
Researcn and Development Divisicn

PATENT REVIEW OF UNCLASSIFISD DOCUMENTS - CONTRACT NO. AT-(LO-I)-1329
UNIVERSITY OF TENNESSEE (DR. F. W, LENGEMANN)

ORS : JDB

In compliance with a memorandum dated August 19, 1957, symbol MCP:DSZ,
subiect "Pztent Review of Documents Prior to Release™, we are submittine
for your review and appropriate action, one copy of the following docu-
ment prepared in connection with the work being performed under the
above contract:

"The Netabolism of Magnesium and Calcium by the Rat®

?;/ AN U Z o

Herman M. Roth
%;ZFZ?;

Enclosure:
Docurent

——

CTRACTS~ 7 822 %7 2

1108589



Oﬂice Memomndum e UNITED STATES GOVERNMENT

TO

FROM

SUBJECT:

SYMBOLs

. W. Snott, Chief DATE: Deceanber 9, 1758

atent Frarch

3

Ferman M, Hoth, Tirector
Research and Development Divisien

PATENT REVIEW OF UNCLASSIFIED DOCUMENTS - CONTRACT NO. AT-(LO-1)-1829
UNIVERSITY OF TENWESSEE (DR. F. W, LINGEMANK)

ORS:JDB

In compliance with a memorandum dated August 19, 1957, symbol MCP:DSZ,
subject "Pztent Review of Documents Prior to Release", we are submittine
for your review and appropriate action, one copy of the following docu-
ment prepared in connection with the work being performed under the
above contract:

"The Metabclism of Magnesium and Calcium Ry the Rat"

?/ ,gHA¢,7uAZfAv,

Herman M. Rotn

Enclosure:
Docurent

CONILA TS —/4% 1

~ J ﬁ,

11085400



THE UNIVERSITY OF TENNESSEE

SCHOOL OF BIOLOGICAL SCIENCES

MEMPHIS 3. TENNESSEE

DIVISION MF _~Et 378
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& 7,
S~ % UNITED STATES
. f""}' : ATOMIC ENERGY COMMISSION
% \‘s“
FreiT g
ORS : EMM Cak Ridge, Tennessee

September 3, 1953

Dr. F. ¥, Lengemamm
Division of Chemistry
University of Tennessee
Nemphis, Temnessee

Subject: DISSEMINATION OF PUBLISHED AND UNPUBLISHED UNCIASSIFIED
TECHNICAL INFORMATION TO FOREIGN NATIONS

Dear Dr. Lengemanng

In a previous letter to you, we advised you of the AEC's policy in regard
to the dlssemination of unclassified published technical information, re-
sulting from the work under your contract, to foreign nations. Enclosed
with our letter was an attachment listing several nations, transmittals
to which were permitted and encouraged provided similar information was
requested in exchange.

The AEC's policy has now been revised to permit the dissemination of
unpublished technical information as well as the published infomation,
A1so, there have been some changes in the listing of nations forwarded by
our previous letter. We are enclosing a complete statement of the ARC's
policy and procedures in the dissemination of the published and unpublished
technical information, which includes a new listing of the countries to
which information may be forwarded, provided information is requested in

-~ exchange. ' '

Your cooperation in applying the enclosed procedures in the dissemination
of information developed under your contract will be appreciated.

Very truly yours,

zlﬁﬁ:;:gaif’:zihlél rtb/

Directar

Research and Development Division
Enclosures

Outline Ot 1827

1108592



Cak Hidge, Teonessse
ACTsAFR May 12, 1956

The University of Tennesses
College of Medicine
Divisicn of Cheaistry
Kemphis, Tennessee

Atteation: Dr. Trederick ¥W. langemsun

Bubjectt MCDIPICATION MO, 1 TO CQITRACT %0, AT=(LOw=1)=1829
Gentlemen:

Eaclosed, in twriplicate, 1s proposed Nodification We. 1 to the subject
centract wvhich provides for additimal research and extemsion of the
period, tc May 31, 1959, daring which the work under the eoantract may
be conducted, Also enclosed is a Votice of FResearch “roject form
vhick {8 to be used in submitting your summary statement,

1f tre mocification, as submitted, is satisfactory, will you kindly
sign two of the enclosed copiss in t'e space provided for the Senior
Investigzator, have such two covies signed by the proper official of
the University and returm them to this office. The remaining ecopy is
for your retention, After signature m behalf of the Commissim, me
culy signed copy of the modification will be returned for your filss,

The completad summary statement, with the date of its sudmittal showa
thersan, should be returned with the signed copies of the modifisatica.

Very truly yours,

Jom R, Moore
Director, Centract Division
Oak Ridge Operations

Enclosures:
1, Proposed Mod, 1 (in trip,)
2., Xotice of Research Project Form

BCC: Dive of Biology & Medicine, AEC Headquarters
/C. S. Shoup

/? «.r-»
IX# ."'-1lg/

1108593



SYMBOLs

Jo W, Ould, Jr., Assistant General Co:nsel April , 1953
John Ry Yoore, Tirect>r, Contract Civision

PFEPARATION OF WODIFICATION TO OONTRACT AT-(L0-1)-1329 wITH
mnmnnornnmumlumm,nnuux

ACDsBSH

Plsase prepare an sppropriste modification to the swbjJeot contract te
provide fer siditisnal research to bts completed not later than ¥ay 31,
1959, with men funds in $he amoumt of £3,530, This action is severed
by Contract Authorization ¥o. B-53=383, dated April 21, 1958, 1in the
amount of ’8,5”.

* Fequest for Contract Action dated April 25, 195%, froa the Lesearch
and Levelopment Iivisi-n, is enclosed for your us-,

Jorn I., .ore

toclosuress

ls FRequest for Cont., Action
2. Budget

3. Feszpe!

L’. COn‘. Aﬁ\h.

S+ Renewal Propocal

CCs Lo b, Bntay -’
ToIom, nfacls, 1, 2 &

1108544



TFZ3J0B

Dr, F. W. Lengemana

Division of Chenistry
University of Tennessee
¥emphis, Tennesease

vax hidge, Iennessee

April 25, 1958

Subjeet:s CONTRACY NO. AT-{40-1)-1829

Dear Ur. Lengssmann:

This i3 to advise you that we have initiated action for the prepara-
tion of a modification to Contract Mo. AT-(LU-1)=1829 to provide for
tre continuation of the current research and provide for the perform-

ance of adiltional research % be compicted not laier wan one year

fron the effective date of the modification, June 1, 1958, The AFC

will contricute

oopy of the budget to be ineluded in the modification is enclosed for

your information, Tre -odification will be forwaried to you for signa-

50

O 1n new funds to the wtal cost of $16,336.

ture as socn as 1t is complete.

Your ocooperation is appreciated.

LAl

Budget

Very truly yours,

C. —« Lhoup

CTIRINS tiemad W
C 8 5ks

Chief, bloloiy lranch
nesearch anc .eveiopaent L.ivision

/ﬁcx C. J. Tipton, Memphis, w/encl,

CONTRACTS -

A

OFFICE » :

~10.

=r

SURNAME

¢-2 5" —b"/

DATE

C@L;k

N-2¢- T}

Form AEC-318 (Rev. 9-53)

U. 5. SOVERABENT PRINTING OFFICE

1108585
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ey

6. Conwmact Board Docket 7. Request Submitted By: (signed)
No. Date: Titdei.

TS ANED B Y
R T

SSLO0Y BRANCH

(To be assigned by
Board Secretary)

ap

b AN
mn
e

3

8. Complete Description of Services to be Furnished by Contractor:

Headquarters designated research contract
TITLE: "The Metabolisa of Alkaline Earth Metals by Bone®

(If more space is required use separate sheets and attach heretw:)

1

-0 SND DEVELOPVMENT Duvigion

9. Description of other changes to be covered by Modification:

Modify contract to provide for additional research to be coxpleted not
later than May 31, 1959, with new funds in the amount of $8,580.

(If more space is required use separate sheets and attach hereto)

S|

10. Negotiated Contracts. (Show why it appears desirable to negodate new contract ot to negotiate
modification to existing contract)

Memorandum from C. W. Shilling to S. R. Sapirie dated Agril 21, 19%8,

(1f more space is required use separate sheets and attach hereto:)

11. Contracts, Subcontracts, or Purchase Orders Submirtted for Review and Approval: (Furnish brief descrip-
tion of action in this space and attach pertinent documents)

None

12. Disputes: :
Attach a statement summarizing the dispute together with pertinent documeants and Background
Material,

Bone

e
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Form OR-569 (2/53) REQUEST FOR CONTRACT ACTION (submit in duplicate) |
1. Chairman
TO: J. R, Moore Conract Board. . From: Res. & Dev. Div.

It is requested that the Contract Board take the necessary action to process the following described con-
tract action in accordance with the provisions of Bulletin OR~OuM-18:

2. Nature of Action Requested [

(] selection of New Contactor and ’ & Modificatign of Conzact
Negotiation of Contract. No._AT- 3&0—1 =1829

vers of Tennessee
“Hemphis, Termessee

(] Review and approval of Contract, Sub- [] Other (Explain)
contract or Purchase Order.
Number:
Name:

Contractor:

3. Natwre of Services to be Covered by Contract

Construction [ ] Architect-Engineer [_] Othet ¥ (Explain) Research

! 4. Funding Amount to be Obligated by this Contract Action # »580.00

, Source of Funds

| Approved ORO Financial Plan, ______ Quarter, Fiscal Year 19__
Project No._______ or, Activity No.
Funds 1o be Obligated: Allotment No._______ (F.Y. 19___ Funds) ;

Procurement Directive No. Dated i
Issuing Office '

Concurrence in Funding Statement: (signed)

Chief, Budget Branch

5. Project or Activity to be Covered by Contract Action:

i
Location of Work: Construction Directive No, :

; Estimated Cost of Work to be Covered by this Contract Action §$
Schedule: Date Work to Start Estimated Completion Date ,

Description of Project or Activity:

(1f more space is required use separate sheets and artach heretos) J

o Sy -

. . o /2> 7 7 o”f3
= :

Mq 2y

t/z,’s/ SC‘
ONTRACTS - e
ONTRACTS /2:‘:(«:} 7om)
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Bud et for Contract ¥o. AT-(LO-1)=1829
O=i-58 < S-31-59

Salaries and Wages: $7,69L4.00
Or. F. W. Lengesann (30% of tinms) $1,800.00
Consul tants 1,100.00
Research Technicians k,294.00
Administrative and Secretarial
Assistance S00.00
Equipment 1,700.00
Smlh‘: l'w)cw
Travel: .00
Publication and Communication: +00.00

Cverhead and Iniirect Costs: L,6L2.00

Total £16,330.00%

The ¢ U's coniritutden o the above tudget wiil be ™ ,57(,

*Recoyniize that the project may receive additional financial support as de-
scribed in the proposal.
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FROM

SUBJECT

UNITED STATES ATOMIC ENERGY COMMISSION
WASHINGTON, D. C.

Contract Authorization No. U-Sﬁ—ﬁB

S. E. Sepirie, ¥YBoaoor
lak Tidge perntions T{fice APR 2 niif

Charles V. Shilling, A. D., Deputy Director
Mvisica of Riology and Nediciss, Washingtcos

FUND AUTHORIZATION AND TRANSMITTAL OF RESEARCH PROPOSAL FOR
CONTRACT NEGOTIATION

REFERENCE : AEC 102/16 APPROVED OCTOBER 7, 1953, AS IMPLEMENTED BY MEMORANDUM

SYMBOL

TO MANAGERS, OPERATIONS OFFICES, DATED OCTOBER 23, 1953, JOINTLY
SIGNED BY THE DIRECTORS OF THE DIVISIONS OF RESEARCH AND BIOLOGY
AND MEDICINE. ’

Bt:Jr3

The research proposal described below has been approved by the
Divisiocn of Biology and Medicine, funds are available, and you
are authorized and requested to negotiate a contract in
accordance with the following terms and conditions:

1. Institution: The Undversity of Tennessce

2. Investigator (s): Frederick V. Lengeswns

3. Title: The Netadoliam of Alkaline Earth Metals Yy Bone”

k. () New Contract, ( 2 Renewal of Contract Fo. AN A0-1)182

5. Duratiom:  &/1/50 tlroagh 5/31/55
6. AEC Technical Represemtative: Jobn ¥. Kooper

7. Funds are authorized for the obligation of this contract
as follows:

Budget Amount
Allotment No. Category Previous This Action Total
06-81-0) (24) G20 $ 8,5% 3 8,580

(pne - -
-~
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8. Tt is suggested that in the best interests ?f the iovernment
the following type contract be negotiated:

3. It is requested that the title to any c2pital equipment pro-
cured under this contract shall be vested with:

( X) the contractor; { ) the govermment.

10. 1If radioisotopes are to be used in this research, it is re-
quested that the savings available to the contractor under the
Radioisotope Research Support Program (Ref. AEC Manual Chapter
7510) be considered in the negotiation of the amount to be
funded under this contract.

11. Other comments:

12. Security Requirements:

In accordance with the provisions of Chapter 3403 of the AEC Manual
and the requirements of the Declassification Guide, it has been
determined that the following security precautions should be taken
in connection with the proposed researchk contract:
Since there is csecntially a0 chance for tae deveicpamt of
resiricted data  this project as been placed in ategory X
as defined in Chapter MO3 of the AEC Mamml.
13. Reports: ( ®) Reports are to oe required as provided for by
"Revised Guide for the Submission of Research
Proposals” dated February 5, 1954.

() Special reports instructions are as follows:

Enclosures: ( x) "A" - Proposal, dated _Mareh 1, 1950
( x) "B" - Notification letter, dated .. - ..
( ) "C" - Other correspondence, ncne letters

Distribution:

Addressee: Origihal (w encl.) Division File: Yellow copy (w encl.)

1st copy (w encl.) Pink copy (w/o encl.)
2nd copy (w encl.)

Branch File: VWhite copy (w emncl.)
Program Analysis Branch:

White copy (w/o encl.)

PO 909082
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[



APR2 1 328

Vo hope tiat the coming year will see further gains in the filme prog-
ress already reported.

Ac: Oak Ridge Operations Office -

Medical Res.

Bonner: ghs
3/26/58

1108b01



S5 3JDB

Dr. Frederick W. lLengemann

Division of Chesdstry
University of Tennsasee
Memphis, Tennessee

Subject:

Dear Ir. lengemann:

Nak Ridge, Tenncssee

March 2, 1958

CONTRACT WO, AT-{LO-1)-1829

20

Thank you for your letter of Merch 13,/ 1958, requesting permission
to use the $88 savings the University realised by the use of an ATC
Discount Certificate in order to purchases additionsl supplies under

Contract No, AT=(LO-1)-1829.

This is to advise you that we o’fer no objections to your utilising
the $88 savings to purchase supplies as indicated in your letter

L1

by
L3

[oke

£
i

7

of March 13.
Very truly yours,
€. 8. Shoup
Chief, Biology Branch
Pesearch and Development Division
R S
\ ‘ /
E OFFICE » ”Res.TﬂSerthr. Bios Bra b e /,,' ‘
e mmapl T CSBa L CONTRACTS —.:/A-f-f_i;éﬂ.afffg;;
é Jexon:rd 2 4yaN .
~ paresll.Y 7} 3-19-9
Form ARC-818 (Rev. ) 0. 8. GOVERAMENT PRINTING OFYICE  16—63781-8



THE UNIVERSITY OF TENNESSEE
SCHOOL OF BIOLOGICAL SCIENCES

MEMPHIS 3. TENNESSEE

DIVISION OF CHEMISTRY
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SR 1B Cax hidge, Tenncssee

March 11, 1958

Pr. ¥. ¥. Langemsann
Division of Chemistry
University of Termesase
Memphias, Tennessee

Subject: COLTKACT NC. AT-{LO-1)=-1229
Dear Jr. Lengesann:

~¢ have received the renewal pro;osal and progress report for Contract
No. r.=(Ll=L =12y ari rave Icrwurded the reaulsite number of coples of
toth Jccurents W cur #cac trrter: 2:ifice for thelr revisr ans a,.17;ri-
ate action. In the zeantlire, we shail apireciate receiving additional
inferration relzudve te e renuvsl ©f tie orirect.
e note in the -adloisotcpes Furchsse Te,crt that “he Univereity reaiized
a savipg,t ol i osuring the current jeriod 6! ;erfurianrce Uy usiry, an

~.4 «iscount vertiricate. rsrtlcle VII of the contract provides thn- any
savings under a discount certificate should be paid by the coniractcr to
e uovernrent or clherrize credited to the .overmment's sccourt 2: the
Contractin, « ff'icer may direct cr a, jrove., ._ince you have indicated that
trere wiil not Le any unexjended funis remalning at the end of the current
pericd, we assuré that the 7 sevings »iil tave beer utiii-ed for otrer
iwms.

‘€ Svasl @ recizte your aivieln, us in this -atler as sccr as glsllille,
very truly yours,
oﬁgina.’s', [
9-5. SI‘. o

C. 5- Lhoup
Chief, Blology Branch

) kesearch and [evelopment Uivision
ée:\ Ce we Tipton, kemrhis e I
i - o - ~ /e T
OFFICED | SNE€S. D€L, Cro 2306 Lo | |\ oo - K I Ja.-n l

n . H } K

¢ g&”s%ﬂ? R

i T e e T Sttt -
AN 3 -y

Form ARC-818 (Rev. 5-§3) V. 3. GOVERRMINT PRINTING OFFICT  10—82761-3
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STABASD rewis b B4

Oﬁice Memomndum e UNITED STATESJ GOVERNMENT

TO

FROM

SUBJECT:

SYMBOL:

-~

d

C. L. Dunham, Director DATE: March 3, 1958
Division of Riology and Medicine, Headquarters
Eermen M. ko

cth.
Researcn and Lev

»
-

wp

cLior

3 +
lopient oLivision, Cak Kidge

M

RINILAL OF CONWTRACT NO. T-{10-1)-1829 - UNIVERSITY OF TENNESSER -
(DR, ¥, W, LENGEMANRN) .

ORS:JER

We are submitting for your review and appropriate action the
following information concerning the contrzct which will excire

on May 31, 1958:
1. Renewal Proposal éh;

2. FProgress deport
3. Financial Statement ( Inoluded in renewal propoeal)

we shall aporeciate your advising us of your decision so we ~ay
proceed with the necessary contract action a2t the earliest Z3ssible
date.

VA

Hernnn¥:l. Roth

Enclosure:
te Listed Above

ber C. S. Shoup

RS
nerrrt
2.3-57%

1108605



Submitted

A RENTWAL PROPOSAL TO
The Atomic Znergy Commission
Division of Biology and Msdicine
For the psriod June 1, 1958 through May 31, 1959
" Contract No. AT - (LO-1) - 1829

"The Metabolism of Alkaline Earth Metals by Bone"

Division of Chemistry
School of Biological Sciences
University of Tennessee

Msmphis

Principal Investigator

Assistant Professor of
Chemistry

March, 1, 1°58

6. WQ mm’ ﬁice’?msiaeni
in charge of Medidal Units

1108b0b AT



Fenewal Proposal to the A.E.C.

Title: Tre Metabolism cf Alkaline Earth Metals by Bonse
Contract No. AT = (LO-1) - 1829
For the period June 1, 1958 through May 31, 1959

Scientific Background

A review of soms of the aspects of alkaline earth metabolism by bone has
been presented oreviously in the original project proposal submitted to the
A.E.C.. Since that time little new evidence has appearsd in the literature to
elucidate the mechanisms of deposition in and removal of these elements from
bone. Therefore, a review of the literature will not be attempted.

However, recently a cood deal of work has appeared concerning the metabolism

of strontium=%0 by lumans and laboratory animals, A report of the Sr-90
levels in human bone has been published by Eckelmann, Kulp, and Schulert (1)
and a3 review of the known selective processes has been compiled by Comar,
Russell, and Wasserman (2), Comar implicates the intestine and the kidney as
being the m:jor sites of discrimination against strontium present in the diet.
Bone is not considered to be important, However, he reports that the new
torn human skows & greater selection against strontium=90 than can be accounted
for by the known selective processes of the matermal intestine, kidney, and
placents., It would seem possible that here is the place where the selsctive
procssses of bone would play an important role, Also, once strontium-90 is
deposited in bone, the discriminatory ability of bone would be important for

its removal, To test the sbility of human bone to differentiate betwsen

strontium and calcium is difficult., However, some evidence has been obtained
that selection may occur during the resorption phase of bone metabolism of human

bone and is pressnted in the accompanying procress report. More evidence is

needsd to confim this,

1108601



Beforences

1. =ckelmnann, w. ., J. L. Kulp, and A. R. 3chulert
Sci. 127: 266 - 274 (1958)

2. Comar, C. L., R. S. Rissell, and R, H. Wasserman
Sei. 126: L85 - L92 (1957)
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Scientific Scope

As stated in the original proposal the major o-jectives of the research

orogram are:

1, To compars the metabolism by bone of the members of the alléaline
earth group of elements, |

2. To investigate the phases of mineral metabolism by bone to determine
what processes are enzyme influenced,

3. To determine the rates of strontium and calcium removal and to
attempt to alter them,

k. To describe the mechanism by which stable strontium inhibits cal-
cification and increases the discrimination against radioactive
strontium,

The accompanying progress report details the results ottained to dats
in fulfilling these objectives, More work remains to be done. The following

program is planned for the next fiscsal year,

1., The Uptake of Strontium and Calcium by Human Bone

Some data has been obtained but more evidence is needed befors conclusions

can be made., To this and, an effort will be made t¢ secure more fetuses and to

culture the bones obtained. The Sr/Ca ratio at equilibrium and during removal

can be found conveniently by the methods now in use, The amount of work dons

will depend upon the supply and cooperation received. If sufficient numbers

ars forthcoming, other alkaline earths may be investigated.

Continuing attempts will be made to obtain human periosteum and to grow
it in tussue culture to obtain bone,

2. The Effect of Species upon Strontium Uptake

The work to date indicates that the medium does not function ia the se-
lection but that the mechanism is ¢ontained within the bones, The variation
noted betwsen embryonic chick and human bone suggests that species do vary in

their selective ability, To investigate this the Sr/Ca ratios at equilibrim



and during removal will be investigated for thre bones of as many species as
can be obtained. If tre results indicate 3 speciss difference, other alkaline
eart~s will be investicated,

3. The Effect of the Degres of Calcification wpon Discrimination

In the studies made thus far, it has been noted that the ends of the bones
selacted for calgium and against strontium more than did the shafts. This
was observed for both human and chick bone., Also, the human bones were more
calcified than the chick bones and shqwed much different Sr/Ca ratios. To
investigate this tibias from 7-9-12- and 1lL-day old embryos will be cultivated
for 7 days with activity in the medium. At this time one-half of the bones
will be removed and assayed while the remainder will be shifted to non-labe?ged
medium for four days before being assayed. Thus, the effect of the degree of
caleification on the equilibrium ratis and removal ratio should be obtained.

If human embryos can be obtained the wide variation in their ages should
make comparisons possible and indicate the effect of the degres of calcification.

L. Continuastion of the Alkaline Earth Study

It is expected trat by June all of the alkaline earths will have been com=
nared on tre basis of long term uptake, short term uptake, and short term re-
moval of the alkaline earth metals. However, data on the effect of carrier
upon the uptake and removal of these metzls will still have to be obtained.
Alsoc, it would be of advantage to be able to compare these alkaline earths on
the basis of the sites in bone where selection is occuring. By comparison
it will be possible to determine if the selection is of the same nature as
occurs with strontium.

For this bones will be labeled and after changing to a non-labeled medium
will be removed and assayed at 10 and 30 minutes, 1, 2, L, 6, 16, and 24 hours,
and at 2, L, 6, and 8 days., A removal curve would result that should make it

possibles to determine ths number of compartments in which the isotope is dis-
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tributed, their size, and their turnover times, Similar information would be
obtained for uptakes by labelinc bones for tre periods of time stated atcwve and
plotting the uptake curves.

S, The Function of Enzymes in Selsction

In testinc live and heat killed bone it was determined that only live
bone had a2 means of discrimination against strontium. To see if this is due
to svecific enzymes, known inhibitors such as beryllium, phlorizin, flnoro-
acetate, fluoride, and cyanide will be put into the medium. An inhibition of
the selection mechanism will be looked for., The specific area in which the
inhibition oceurs will be determined by placing bone in labelsd medium for 10
and 30 minutes, 1, 2, L, 8, 16, and 2L hours. One-half of the bones will be
placed in medium containing inhibitor and the other half will serve as controls,
The strontium and calcium contents at each of these points will be determined
and a curve plottsed from the data., The equations for the curves should give
the number, size, and mobility of the compartments. 3y comparing control and
test groups an indication of tne area of selection should be obtained. £
~similar experiment would be run for removal studies. Further investigation
into the exact biocrhemical mechanisms will be made if the data appear prom=
ising.

6. Hormonal Effects

Bones will be labaled for periods of 2L hours, 2, L, and 6 days and then
transferred to 8 non-labeled medium containing parathyroid extract. Groups of
the bones will then be removed at 30 minutes, 1, 2, L, 8, 16, and 24 ho:rs, and
2, L, 6, and 8 days to attempt to ascertain the effect of the hormone upon the
selection ratio and the removal of radiostrontium and radiocalcium from bone.

7. Effect of Temperaturs on Sr/Ca ratio in Bones

Data from short term uptake exveriments indicated that selection azainst

strontium for the shafts of bone occurred only at 39 degrees C. This would
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6
tend to be evidence trat a vitsl process is involved., To test this further,
bones will be labeled for 3 -~eriod of 5 days snd then remcved to non-labeled
medium., At this time equal sized croups will be placed in incubators at L
decrees, 25 degrees, and 37 degrees Centigrades. The ratio of strontium to
caleium will be determined at the end of a four day period. In addition,
bones will be placed in labeled medium f;Jr several days to determine the sr/
Ca ratio under the same temperature conditions. If the experiments prove
fruitful, sn attemyt will be made to determine the reason for the lack of
selsact ion, |

Scientifiec Psrsonnel

Principal Inwestigator: lengemann, Frederick W., Ph. D., Assistant

Professor of Chemistry, Thirty per cent of his time to be devoted to
the project,

Information as to experience, training, and publications has been
previously submitted in the original research proposal.

Other Personnel: A full-time technician, Mrs, Stuart Trapp, is to

be employed and all of her time will be devoted to the project,

A part-time tecinician, 311 of his time to be spent on this project,
will also be emplored. It is intended to rire a medical or dental student
for these nurvoses to perform the more tedious jobs and thus free skilled
personnel for the more exactinc details,

Other Financial Assistance

A procosed project is being submitted to the National Institutes of Health
that will have as its major purpose the investigation of the effects of \fitamin D,
parathyroid hormone, parotin, insulin, and thyroxine upon bone metabolism. It
is intended to study the uptake of calcium and phosphorus simultaneously with the
disaonearance of sccumulation of metabolites within the bone. None of the per-

sormel to be employed or materials to be used for that research yi3] ve paid from
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or purchased by funds provided by the Atomic Energy Committee,

Cnly twenty per cent of the senior investigator's time will be devoted to
that project, thus continuin- the trirty cer cent allocation of his time to be
spent on the A. £, C. contract.

All calculations of the University contribution to the A, £. C. research
project have besn made with the understanding that no project occupies the
research facilities full time, Only that portion directly attributable to the

A. E. C. has been taken as the University contribution.

Equipment and Facilities Available

The purchase of a scintillation counter, a large centrifuge, and a scaler
durine the past few months has materially increased the productiveness of my
laboratory. An order has bteen placed, but not y=t filled, to purchase a semi-
automatic talance. The Devartment itself has recently acquired a 3eckman IX-2,
2 recording spectophotometers, snd a Baird infra-red double beam spectrophotom-
eter. Purchase of an ultra centrifuge is under way. These, in addition to
the items of equipment and facilities listed in the original proposal, indicate
trat we are well equipped to carry out a research program from many angles of
attack.

mowever, we rhave found that tire major block in our reéearch procran is the
voluminous amount of countinc necessary. Especially during the time studies we
produce large numbters of samples. Separating the bones into ends and shafts
has doubled the amount of counting. To expedite this phase an automatic sampls
changer would bs extremely valuable. Thus it should be possible to count samples
almost continuously. Accuracy would be increased since we could then count for
a given number of counts instead of the fixed time system now used. The present
intention is to purchase an automatic sample changer and modify it so that it

will count each samnle twice, once without an absorber and onecd with the absorber.
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Travel
The item of "travel" would be for the purpose of exchanging information,
presentine paners, and to meet others interested in bone metabolism, It is

planned to at:end the Gordon Research Confersnces and the Federation Mestings.
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BUDGET

Darsonnel University AEC
Principal Investizator $1£30.00
(307 of time)
Administrative Assistant 200.00
Departmental Secretary 200,00

Consultation ($10.00 / hr.)

Dr. Wood 400,00
Dr, Williams 200.00
Dr. Kosppe . 300.00
Dr. Cohn 200,00

1-1/2 Technicians
(includes 5-1/L% for retirement

and social security) $,294.00
Part-time Secretary 100,00
Equipment
Automatic sample changer 1700.00
Fertile eggs 400,00
Serum 300.00
Chicken plasma 50.00
Rats and feed 100.00
Radioisotopes
Be-7 100.00
g::lég E Based on AEC discount _ gg'gg
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BUDGET
(cont'd.)

Supolies University AZC

Soecial supplies (7.C. Jetergent,
G. M. Tubs, 8'oves, Planchets,
bacteriological pipettes, note
books, data sheets, disposal of

radicactive waste) $300.00
Common laboratory solvents and
reagents 100.00
Common laboratory glassware 150,00
Travel L00.00
Publication and Communications 100.00
#Utilities 942,00
#Maintenance 1081.00
#Library 752.00
#Depreciation 540.00
#Loss of income 891,00
SUBTOTAL 7756.00 794,00
Owerhead (8%) , 636,00
TOTAL 7756.00 8580.00

—

Requested of A, E. C,
8580.00

#See additional sheets for computation of these costs.
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Calculations of Indirect Costs

Schedule I - Personnel supplied by Grant
Schedule II- Equipment supplied by Grant
Schedule III- Supplies included in Grant

Schedule IV- Travel included in Grant

Scheduls V- Institutional personnel
(Detailed in budget)

Schedule VI - Square footage of building space occupied part time
(But computed as full time occupancy by the Prodect)

Office and Laboratory 740 sq. ft,
Walk-in incubator . 36
Sterilising room 100
Shop 20
Cold room 30
Freeser room 1
Bulk storage room 20
Rat room 35
Dog and opsrating rooms 60
Constant temperature room 30
Dark room 9

High level isotope laboratory
Division office 50
Adm. School Biological Sciences 90
Institutional Administration 221
Library 172
1637
"Dead Space"

(total x 0.1) 164

TOTAL 1801 sq. ft.

Schedule VII- Cost of Utilities required but not included in Grant

Square footage (Schedule VI) x cost of heat, light, gas
and water/sq. ft,

1801 x £0.523 - $542.00
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Scheduls VIII - Cost for Maintenance and Custodial Service
Square footage (Schedule VI) x cost of custodial and
maintenance sq. ft. 1801 x $0.60 = 31081
Schedule X - Cost of Library x sum of Schedules I, II, III, and IV

Institut ional operatinc expense
$15,750 x  $8000 = § 752
157,100

Scheduls XI - Depreciation on Building Space and Equipment

Square footage (Schedule VI) x net building cost
711 sq. ft. x 0,02 = allowance for depreciation
on construction.

1801 x $ 11.25 x 0.02 = $405

Square footage (Schedule VI) x squipment cost/sq. ft.
x 0.05 = allowance for depreciation on equipment

1801 x 1.50 x 0,05 = $315

TOTAL $540

Scheduls XII- Allowance for loss of income for expending funds for
constructing and equipping building space occupied
by the project.

Total capital outlay x 0.03 » loss of income

$29,716 x 0.03 = $891
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SUMMARY

Expenditures Required from the Granting Agency for the Project

1. Scheduls I - $1394.00
2. Scheduls II - 1700.00
3. Scheduls III - 1450.00
L. Schedule IV - | L00.00

Subtotal | 7944 .00
5. 8 % of Subtotal (Overhead ) _634.00

Total 8578.00

Expenses Representin: Institutional Contribution to the Project

and not included in the Grant

1. University contribution to

consumable supplies 250,00

2. Schedule V 3300.00
3. Schedule VIT $L.2.00
L. Scredule VIII 10£1.00
S. Schedule X 752.00
6. Schedule XI 540.00
7. Schedule XII 891.00
TOTAL $7756.00
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Expenditure Statement

Contract number AT-(L0O-1)-1829

Periodt June 1, 1957 through Jan. 31, 1958

Expend itures AEC
Personnel 1,538.50
Retirement 15L,76
Supplies 1,178.89
Equipment 2,097.81
Travel 214.20
Overhead 6L0.00
5,82L.16
Zstimated
expenditures
to May31l, 1958 2,815.8L
CGrand total 8,6L0.00

University of Tennessee

5,064 .00
5,661[:00

2,532.00

7,596.00

Funds available for the future financing include the contribution of

$7,756.00 by the University of Tennessee and that which the A.Z.C.

contributes to carry on this project.

Submitted March 1, 1958
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Incident Feport

No incidents occurred.

Radioisotope Purchase Report

Radioisotopes purchased or to be purchased at discount include:

;_s_otoE AEC Price Price paid Saﬂs
Sr-89 19,00 2.00 8.00

Total $88.00
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A RENZWAL PROPOSAL TO
The Atomic Snergy Commission
Division of Biology and Msdicine
For the period June 1, 1958 through May 31, 1959
Contract No. AT - (LO-1) - 1829

"The Metabolism of Alkaline Earth Metals by Bone"

Division of Chemistry
School of Biological Sciences
University of Tennesses

Memphis

"z)=—p

ck W, ﬁgem 9
Assistant Professor of
Chemistry

Principal Investigator -

Submitted Msrch, 1, 1°S8

s SO
O. W. Hyman, vice-President
in charge of Medical Units
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Renewal Proposal to the A.E.C.

Title: Tre Metsbolism of Alkaline Earth Metals by Bone
Contrasct No. AT = (LO-1) - 1829
For the period June 1, 1958 through May 31, 1959

Scientific Background

A review of some of the aspects of alkaline earth metabolism by bone has
been presented vreviously in the origjnal project proposal submitted to the
AE.C.., Since that time little new evidence has appeared in the literature to
elucidate the mechanisms of deposition in and removal of these elements from
bone. Thersfore, a review of the literature will not be attempted.

Howsver, recenily a good deal of work has appeared concerning the metabolism

of strontium-%0 by humans and laboratory animals. A report of the Sr-90
levels in human bone has been published by Eckelmann, Kulp, and Schulert (1)
and a review of the known selsctive processes has been compiled by Comar,
Russell, snd Wasserman (2), Comar implicastes the intestine and the kidnpey as
being the m:jor sites of discrimination against strontium present in the dist.
Bone is not considered to be important, However, he reports that the new
torn ruman srows a greater selsction against strontium=-90 than can be éccounted
for by the known selective processes of the maternal intestine, kidney, and
placenta. It would seem possible that here is the place where the selective
processes of bone would play an important role., Also, once strontiam=-90 is
deposited in bone, the discriminatory ability of bone would be important for

its removal, To test the ability of human bone to differentiate between

strontium and calcium is difficult., However, some evidsnce has been obtained
that selection may occur during the resorption phase of bone metabolism of human

bone and is presented in the accompanying progress report, More evidence is

needed to confim this,
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Scientific Scope

As stated in the oririnal propossl the major otjectives of the research

orogram are:

1., To compare the metabolism by bone of the members of the alkaline

earth group of elements.

2. To investigate the phases of mineral metabolism by bone to determine
what processes are enzyme influenced.

3. To determine the rates of strontium and calcium removal and to
attempt to alter them,

k. To describe the mechanism by which stable strontium inhibits cal-
cification and increases the discrimination against radioactive
strontium,

The accompanving progress report details the results ottained to date

in fulfilling these objectives. More work remains to be done., The following

program is planned for the next fiscal year,

1., The Uptake of Strontium and Calcium by Human Bone

Some data has been obtained but more evidence is needed before conclusions

can te made, To this end, an effort will be made to secure mere fetuses and to

culture the bones obtained. The Sr/Ca ratio at equilibrium and during removal

csn bte found conveniently by the methods now in use, The amount of work done

will depend upon the supply and cooperation received. If sufficient numbers
ares forthcoming, other alkaline earths may be investigated.

Continuing attempts will be made to obtain human periosteum and to grow
it in tussue culture to obtain bone,

2. The Effect of Species upon Strontium Uptake

The work to date indicates that the medium does not function i the se~

lection but that the mechanism is contained within the bones., The variation

noted between embrvonic chick and human bone suggests that species do vary in

their selective ability. To investigate this the Sr/Ca ratios at equilibrium



snd during removal will be investigated for the bones of as many species as
¢an te obtained. TIf the results indicate 3 speciss difference, other alxaline
earts will be investigated,

3. The Effect of the Degree of Calcification wpon Discrimination

In the studies made thus far, it has been noted that the ends of the bones
selacted for ca]cj.um and against strontium more than did the shafts, This
was observed for both human and chick bone. Also, the human bones were more
calcified than the chick bones and showed much different Sr/Ca ratios. To
investigate this tibias from 7-9-12- and 1ll-day old embryos will be cultivated
for 7 days with activity in the medium. At this time one-half of the bones
will be removed and assayed while the remainder will be shifted to non-labeled
medium for four days before being assayed. Thus, the effect of the degree of
calcification on the equilibrium ratio and removal ratio should be obtaired,

If ruman embryos can be obtained the wide variation in their ages should
make comparisons possibls and indicate the effect of the degree of calcification.

L. Continustion of the Alkaline Earth Study

It is expected trhat by June all of the alkaline earths will have been come
pared on tre basis of long term uptake, short term uptake, and short term re-
moval of the alkaline earth metals. However, data on the effect of carrier
upon the uptake and removal of these mstals will still have to be obtained,
Also, it would be of advantage to be able to compare these alkaline ear‘%s on
the basis of the sites in bone where selection is occuring. By comparison
it will be possible to determine if the selection is of the same nature as
§ccurs with strontium.

For this bones will be labeled and after changing to a non-labeled medium
will be removed and assayed at 10 and 30 minutes, 1, 2, L4, 6, 16, and 2L hours,
and at 2, L, 6, and 8 days. A removal curve would result that should make it

possible to determine the number of compartments in which the isotope is dis-
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tributed, their size, and their turnover times, Similar information would be
obtained for uptakes by labslincs bones for the periods of time stated above and
plotting the uptake curves,

5. The Function of Enzymes in Selsction

In testine live and heat killed bone it was determined that only liwe
bone had 2 means of discrimination against strontium., To see if this is due
to specific enzymes, known inhibitors such as beryllium, phlorizin, fluoro=-
acetate, fluoride, and cyanide will be put into the medium. An inhibition of
the selection mechanism will be 1ooke\d' for., The specific area in which the
inhibition occurs will be determined by placing bone in labeled medium for 10
and 30 minutes, 1, 2, L, 8, 16, and 24 hours. One-half of the bones will be
placed in medium cﬁntaining inhibitor and the other half will serve as controls.
Tre strontium and calcium contents at each of these points will be determined
and a curve plotted from the data. The equations for the curves should give
the number, size, and mobility of the compartments., 3y comparing control and
test groups an indication of the area of selsction should be obtained. 4
gsimilar experiment would be run for removal studies. Further investigation
into the exact bioctemical mechanisms will be made if the data appear prom-
ising.

6. Hormonal Effects

Bones will be labaled for psriods of 2L hours, 2, L, and 6 days and then
transferred to a non-labelsd medium containing parathyroid extract. Groups of
the bones will then be removed at 30 minutes, 1, 2, L, 8, 16, and 2L hours, and
2, L, 6, and 8 days to attempt to ascertain the effect of the hormone upon the
selection ratio and the removal of radiostrontium and radiccalcium from bone.

7. Effect of Temperature on Sr/Ca ratio in Bones

Data from short term uptake exveriments indicated that selection against

strontium for the shafts of bone occurred only at 39 degrees C. This would
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6
tend to be evidence that a vitsl process is involved. To test this further,
bones will be lazeled for 3 -eriod of 5 days and then removed to non-labeled
medium. At this time equal sized rroups will be placed in iIncubators at L
decrees, 25 degrees, and 37 degrees Centigrade, The ratio of strontium to
csleium will be determined at the end of a four day period. In addition,
bones will be placed in labeled medium for severasl days to determine the sr/
Cs ratio under the sams temperature conditions. If the experiments prove
fruitful, sn attemt will be made to determine the reascn for the lack of
selsction.

Scientific Personnel

Principal Investigator: lengemann, Frederick W., Ph. D., Assistant

Professor of Chemistry. Thirty per cent of his time to be devoted to
the project.

Information as to experience, training, and publications has been
previously submitted in the original research proposal.,

Other Persornel: A full-time technician, Mrs. Stvart Trapp, is to

be employed and all of her time will be devoted to the project.

A part-time tectnician, all of his time to be spent on this project,
will also be emplored, It is intended to Lire a medical or de‘ntal student
for these ourooses to perform the more tedious jobs and thus free skilled
personnel for the more exacting details,

Other Finasncial Assistance

A prodosed project is being submitted to the National Institutes of Health
that will have as its major purpose the investigation of the effects of Vitamin D,
parathyroid hormone, parotin, insulin, and thyroxine upon bone metabolism. It
is intended to stud the uptake of calcium and phosphorus simultaneously with the
disaonearance of sccumulation of metabolites within the bone. None of the per-

sonnel to be employed or materials to be used for that regearch . yi1] be paid from
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or purchased by funds provided by the Atomic Energy Committee.

Cnly tweny per cent of the senior investigator's time will be devoted to
that prcject, thus continuin- tﬁe tnirty per cent 3llocation of his time to be
spent on tre A, £, C. contract.

A1l calculations of the University contribution to the A, =. C., research
project have been made with the understanding that no project occupies the
research facilities full time, Only that portion directly attributable to the

A. E. C. has tesn taken as the Univarsity contribution.

Equipment and Facilities Available

The purchase of a scintillation counter, a large centrifuge, and a scaler
durine the past few months has materially increased the productiveness of my
laboratory. An order has teen placed, but not yet filled, to purchase a semi-
automatic talance. The Deosrtment itself has recently acquired a Beckman IX-2,
2 recording spectophotometers, and a Baird infra-red double beam spectrophotom-
eter. Purchase of an ultra centrifuge is under way. These, in addition to
the items of equipment and facilities listed in tne original proposal, indicate
that we are well equipped to carry out a research program from many angles of
attack.

However, we nave found that ike major block in our research procrar is the
voluminous amount of countine necessary. Especially during the tims studies we
produce large numbers of samoles., Separating the bones into ends and shafts
has doubled the amount of counting. To expedite this phase an automatic sampls
changer would be extremel: valuable. Thus it should be possible to count samples
almost continuously. Accuracy would be increased since we could then count for
® given number of counts instead of the fixed time system now used. The present
intention is to purchase an automatic sample changer and modify it so that it

will count each sam»le twice, once without an absorber and oncd with the absorber.
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Travel
The item of "travel" would be for the purpose of sxchanging information,
presentine paners, and to meet others interested in tone metabolism. It is

planned to attend the Gordon Research Conferences and the Fsderation Meetings.
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BUDGET

Personnal
Principal Investigator
(30% of time)
Administrative Assistant
Departmental Secretary
Consultation ($10.00 / hr.)
Dr. Wood
Dr. Williams
Dr. Kosppe
Dr., Cohn
1-1/2 Technicians
(includes S-1/L% for retirement

and social security)

Part-time Secretary

Equipment

Automatic sample changer

Supplies
Fert ile eggs

Serum

Chicken plasma

Rats and feed

Radioisotopes
Be-7

g::gg g Based on AEC discount

1108b31

University

$1530.00 «
200.00

200.00

hoo:oo
200.00
300.00

200,00

|&
(@]

$L294L.00
100,00

1700.00

L00,00
300.00
50,00

100.00

100.00
50,00
50.00



BUDGET
(cont'd.)

Supolies University AZLC

Soecial supplies (T.C., Jetergent,
G. M. Tube, 8loves, pPlanchets,
bacteriological pipettes, note
books, data sheets, disposal of

radicactive waste) $300.00
Common laboratory solvents and
reagents 100.00
Common laboratory glassware : 150,00
Travel Lo0.00
Publication and Communications 100.00
*Ut1lities 942,00
#Maintenance 1081.00
*Library | 752.00
#Depreciation 5L0.00
#Loss of incoms 891,00
SUBTOTAL 7756.00 79LL .00
Owrhead (8%) 636,00
ToTAL 7756.00 8580.00

Requested of A, E. C,
8580.00

#See additional sheets for computation of these costs.
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Calculations of Indirect Costs

Schedule I - Personnel supplied by Grant
Scheduls II- Zquipment supplied by Grant
Schedule III- Supplies included in Grant

Schedule IV- Travel included in Grant

Scheduls V- Institutional personnel
(Detailed in budget)

Scheduls VI - Square footage of building space occupied part time
(But computed as full time occupancy by the ProJect)

Office and Laboratory 7L0 sq. ft.
Walk-in incubator 36
Sterilising room 100
Shop X
Cold room 30
Fresser room 1
Bulk storage room 20
Rat room 35
Dog and operating rooms 60
Constant tempsrature room 30
Dark room 9

High level isotope laboratory
Division office 50
Adm. School Biological Sciences 90
Institutional Administration 221
Library 172
1637
"Dead Spacen

(total x 0.1) 164

TOTAL 1801 sq. ft.

Schedule VII- Cost of Utilities required but not included in Grant

Square footage (Scheduls VI) x cost of heat, light, gas
and water/sq. ft.

1801 x $0.523 - $9L2.00
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Schedule VIII - Cost for Maintenance and Custodial Service

Square footage (Schedule VI) x cost of custodial and
maintenancse sq. ft. 1801 x $0.60 e 381081

Schedule X - Cost of Library x sum of Schedules I, II, III, and IV
Institut ional operating expense
$15,750 x $8000 = § 752

Scheduls XI - Depreciation on Building Space and Equipment

Square footage (Schedule VI) x net building cost
7“ 3q. ft. x 0.02 e allowance for depreciation
on construction.

1801 x $ 11.25 x 0.02 = 3405

Square footage (Schedule VI) x equipment cost/sq. ft.
x 0,05 = allowance for depreciation on equipment

1801 x 1.50 x 0.05 = $315

TOTAL $540

Schedule XII- Allowance for loss of income for expending funds for
constructing and equipping building space occupisd
by the project.

Total capital outlay x 0.03 = loss of income

$29,716 x 0.03 = $891
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SUMMARY

Expenditures Required from the Granting Agency for the Project

1. Schedule I - $.39L.00
2. Schedule II - 1700.00
3. Scheduls III - 1450.00
L. Schedule IV - L00.00

Subtotal 79LL .00
5. 8 % of Subtotal (Overhead ) _634.00

Total 8578.00

Expenses fepresentingz Inatitutional Contribution to the Project
" and not included in the Grant

1. University contribution to

consumable supplies 250.00

2. Schedule V 3300.00
3. Schedule VII 9L2.00
L. Schedule VIII 1081.00
S. Schedule X 752.00
6. Schedule X1 540.00
7. Schedule IIT 891.00
TOTAL $7756.00
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Expenditure Statement

Contract number AT-(L0-1}-1829

Periodt June 1, 1957 through Jan. 31, 1558

Expenditures AEC University of Tennessee

Personnel 1,538.50

Retirement 15L,76

Supplies 1,178.89

Equipment 2,097.681

Travel 214,20

Overhead 6L0.00 5 ,064.00
5,02L.16 5,08L.00

Estimated

expenditures

to May3l, 1558 2,815.8L 2,532.00

Grand total 8,6L0.00 7,596.00

Funds available for the future financing include the contribution of
$7,756.00 by the University of Tennesses and that which the A.E.C,
contributes to carry on this project.

Submitted March 1, 1958 e~ .

2 MY WS

O. W. Hyman, Vice President
in Charge of Medical Units
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UNITED STATES
ATOMIC ENERGY COMMISSION

N REPLY REFER TO:

ORS: AMC

Oak Ridge, Tennessee
January 31, 1558

Dr. F. &, Lengerann
. Division of Chemistry
University of Tennessee
llemphls, Tennossee

Subject: RENEWAL OF CONTRACT WO. AT-(40-1)- 1829
Dear Dr. Lengemann

Your attention is invited to Appendix ®C®* of the contract which provides

that a renewal proposal and a progress report will be due yaren 1, 1558,
The renewal proposal and progress report may be sutmitted at any time
after six months of performance under the current contract period. In any
event, they should reach us no later than the prescribed date.

The information to be sutmitted is as follows:

1. Prggnu Report. Include information outlined in Appendix ®C®.

2. Expenditure Statement. Include a current expenditure statement for the
present contract period. Information included should be as follows:

A. Statement should be based on both the contributions of
the institution and the ARC.

B. The statement should reflect (1) the costs of the project
to date; (2) an estimate of the costs for the remainder
of the contract period, and (3) an estimate of the funds
which will be available for financing the project during
the proposed period of performance.

3. Renewal Proposal. Include the information as required in Appendix ®C®
of the contract. A budget should be included indicating the total

costs to carry the project for the proposed period, based on the con-
tributions of the institution as well as the funds requésted from the

AxC. |

0’67 ’/ (-0‘\7““"’.’.'/; : 0;5”, "/7;
.’7/;{ . i i‘-'!.i.' L 1/ S,

v ' /|
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Dr.

F. W, Lengemann -2- January 31, 1958

Ten-Percent Voucher. Include a voucher for the remaining ten percent
of the agreed consideration as provided by Article III of the contract.
This voucher will be held by us, pending approval for renewal of the
contract, after which it will be paid or if contract is not renewed,

it will be paid upon receipt of the complete sclentific report.

Incident Report. Include information as required in attachment %i®,

Radioisotopes Purchase Report. Include listing of all radioisotopes
provided for in the budget for the current period at the regular price
established by the AEC, but which are purchased, or will be purchased
during the current period, at a price less than the established price
by using the discount authorized by an AEC Discount Certificate issued
to the Contractor. For each such purchase, the report shall state

(1) the price established by the AEC, (2) the price paid or to be paid
using the discount, and (3) the savings realized or to be realized.

The progress report, expenditure statement, and renewal proposal should
be endorsed by the proper administrative officials, and six copies of
each, together with the voucher, should be submitted at the same time
to:

It

U. S. Atomic Energy Commicsion
Research and Development Division
Post Office Box E

Oak Ridge, Tennessee

you do not contemplate requesting renewal, we shall appreciate your

advising us as soon as possible.

Your cooperation and assistance in this matter is appreciated.

Very truly yours,

Fhnzrapi Lo

Director
Research and Development Division

_ Enclosure:
Attachment ®AY (1)

oc!

C. «. Tipton, Memphis, w/ezrcl.
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ATTACHMENT "An

Incidert Eegreorts

AEC regulations reguire that reports be submitted on accidents, fires, and unusual
operational incidents which occur in connection with work being performed under AEC
supported contracts. Reports are required for the following types of incidents:

1. Serious Incidents

Immediate reports by phone (Oak Ridge 5-8611, extension L657) or tele-
type to Research and Development Division, U. S. Atomic Energy Commis-
sion, Post Office Box E, Oak Ridge, Tennessee, on fatal injury where
death seems imminent; injury of five or more in one fire or accident;
damage of $5,000 or more to Government property; nuclear radiation of
personnel or chemical exposure, resulting in overexposure sufficiently
serious to warrant hospitalization for observation or treatment; and
other accidents or incidents of which immediate information is considered
in the best interest of the program.

2. Fires, Explosions, Lightning, Windstorms, Floods, and Sprinkler Leakage

Reports on industrial loss of $50 to 85,000 of Goverrment proper:y from
these causes, together with any loss and damage to private property.

3. Other Property Damage Accidents

Reports on other accidental property damage of $50 to $5,000 to Govern-
ment property.

L. Personal Injuries

Heports of personal injuries, including disability from occupational
disease and nuclear radiation occurring in connection with work being
performed under AEC supported contracts.

Reports on items 2, 3, and L may be included in the annual progress or final report.
If no such incidents have occurred during the current contract period, please include
a statement to this effect in your progress report or final report.
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(R 1JDb &x iidye, Tenncssee
January 28, 1958

Dr. F. W. Lengemann
Division of Chemistry
University of Tennessee
Mexphis 3, Tennessee

Subject: COWTRACT NC. AT=(LO=1)-1829

Dear Dr. Lengemann: -

Feference is made tc your letter of January Zlf 195, requesting per-
aissicn to transler aj;roximately .1 of tre funis ,roviced in the
bud.et of Contract Nc. . T=(yl~,1=1F29 under the catc:ory "Sup,lies' to
the “Iravel" cate.ory ii. oraer for you to atiend uie ‘ederation zeciings
at thilacelphia.

This 1s 0 advise you that we offer no otjection to the transfer of
funds, as requested, yrovided that no additional funis will be required
frcz the L lor e current perioz as a resuit of this transier,

Your coope:ztlon is apprecizted,

very wruly jyours,

Onginai signed by
C. 8. Sboup
C. 0. Shoup
Chief, fiolo.y ‘“ranch
sescarch and Jeveiopment .ivision

cc: u. .. ipton, ¥eam_.nis

[’/( ¢. . locre

CONEACE -

OFFICE b 1[;‘. Ser, rr.) oic. Er.

g IS an

1~ P _’7/
~t

/275 ¢

M ABC-818 (Rev. -83) ® L SOVERANINY PUISTIG OVTICE  |6—O2V61-8
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THE UNIVERSITY OF TENNESSEE

SCHOOL OF BIOLOGICAL SCIENCES

MEMPHIS 3. TENNESSEE

DIVISION OF CHEMISTRY

canuar 21, 1628

Dr. 2.S. Shoup, Caiefl,

Biclogy Branch

Researcn and Jzveloprent Diviesion
U.3. Atomic Znergy Commiscion

Oax Ridee, Tennessee

Jear “r, Shoup,

ion
=% Pailadelpiia., Therefore, I would liks %c have your pe
3¢ shift appreximately 3A1CC Irom "Zupslies' %o "Travelt.
an A.Z.C. convracy nd. AT-L0-1-1726.

1108bl i
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S~ UNITED STATES
‘-l . ATOMIC ENERGY COMMISSION
’/”o - t“g
Trargg v Y
DU Oak Ridge, Tennessee
CRS: JER Novenber 1y, 1557

Dr. F. W. Lengemamn
Division of Chenistry
Univerzity cf Tenressee
Memphis, Tenressee

Subject: CONTRACT NC, 4T-(L40<1)-1829

Dear Dr. Lengemann:

In connection with the 1958 International Conference on the Peaceful Uses of
Atomic Fnergy, to be held in Geneva, Switzerland, September 1-13, 1958, the

AEC has established the Office for International Conference to be responsible

for the U. S. technical participation. Mr. Edward R. Gardner has teen designated
Executive Director of the Office. Dr. L. D. Percival King has been designated
Technical Director and will have the responsibility for planning, direction,

and coordination of the technical activities,

We are enclosing 2 cooy of a letter dated October 18, 1957, from Mr. Gardner
extending an invitation to sutmit names of authors, titles and abstracts for
consideration for sutmission to the Secretary-General of the United Nations.
The provisional agenda and the procedures on the technical papers are attached
to Mr, Gardner's letter, You will note that the abstracts are to be forwarded
to the Technical Director, OIC, not later than January 1, 1958,

We anticipate that some AEC contractor rersonnel will be invited to attend the
Conference and present pzpers. In the event you are invited to attend the Confer-
ence, we shall appreciate your advising us. Also, if you propose to utilize any
AEC funds for the travel expenses, you will note in your contract that prior
approval of the ARC is necessary.

We shall appreciate your keeping us advised of your activities in the Conference
if they involve research performed under the above contract,

Very truly yours,
Y _
g;f;e»i9.f\’ 5%55%&;4/2}Z<;5?"
a,

J .5
-7
/ // Herman (M. th

- Director
- Research and Develecpment Division

£nclosure:
Cy 1ltr frm ERG dtd 10-1E=57
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S UNITED STATES
el ATOMIC ENERGY COMMISSION
S
“'s_s [\ “\
ORS:JoB Oax Ridge, Tennessee

Ceteter 2, 155

Zr. ¥, ¥, Leremenn
Livisicn of Chormdcetry
Undversity of Trnonecsrea

. o
Jemphls, dgnnecron

Subject: PATENT REVIEW OF UNCLASSIFIED DOCUMENTS
CONTRACT NO. AT-(LO-1)-1£22

Je~r Dr. Lengemannt

The General Manager of the Atomic Energy Commission has directed that
an implementation of Article VI, "PatentsY, be included in your contract
to assure that all inventions of significsnce ceveloped in the ccurse
of the contract are considered and acted upon by the AEC's patent staff.

In order to assure optimum patent coverage of your work and to insure
that the AEC has an opportunity to act before its patent rights are lost
by publication, you are reguestec to forward 1o us prior to relesse for
publication, a copy of each unclassified technical report, scientific
paver, or other documents containing technical information obtaired in
tre course of or as a result of your work under the above contracs.

To avoid delay in release of such documents, yet allow time for patent
action to be taken, such documents should be subtritied zpproxima<zly six
weeks prior to the date of release or publication. We will promptly
approve immediate release of the document from a patent standpoint, or
if foreign patenting is deemed advisstle we will notify you of tne
estimated time release should be withheld. This time should exceed the
six weeks period only in exceptional cases.

The foregoing implementation will be inserted in the next modificztion
of your contract. In the meantime, we shall appreciate your cooreration
in complying with the above requirements.

7 - Very truly yours,

o

Herman M. Roth . L@
Director M)NTB‘, A

- . —
@~

Research and Development Division -
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ire Frederick =, Lengemann
Secheol of Piolozical Selences
The University of “ennessve
Semphis 3, Tennesseo

Lear ir, Lengamann:

LTe JPTrinron 49 tain- advised that the insiruaents loaned
to him under sontract AT{40=1)=1665 shonld be transferred
t~ you umier contruct AT<(l0-1)-1829"r, J, ¥, tonner,
Medical ‘esearch iranch, (ivision of iolozy and tedicine,
concers {n this,

m

I have asked -r. “.T . inson to check ths ia-trusents and
cerial nunhers 4o see Lhatl toe; confc— with our recors,
they are as Tollows:

le 3™ Survey meter, Yuclear '‘hir~avo, “odel 26104
Wils hean phonmes ann dariraction fcon, I.rial .ce 4lle

2. Tiwer, crkeler, “odel BOl, “erial 157.

3o T3allr, -disactive rrocducts, -odel ief, Serial 75
with “re<.=-,

v 5w R -1. e B
‘b_' w4 3 ‘O\u-,

izhass . Jouaston, . oiel
~adtatinn Iasir:-ant=: ranch

- 2T T =la an ediclae
CC:
John F. Bonner,
Modical 2esearch 2ranch, B
C. 3. shw, Q‘i.f’ <
B v 2id-~ - - e -
51ology Branch, Oak Aidzs, Tenn, TN+ _ "/c( Z ?
P Yo %ﬁbm
RIZ1A.J
- ‘*'Ja\r '
JOHNSTON1ved
8/9/51

1108buY



ORS 1.0

Dr. Frederiok ¥.

Lengemann

Lepartment of Qienistiry

The University of

Tomneesee

Meaphis 3, Tennssses

Subject:

Dear ir. lLengemamn:

Oak Ridge, Tennessee

August 7) 1957

CONTRACT ¥), AT-(40~1)-1829

Refcrence is aade to your letter of July 26, 1957, regarding the dis-
position of a scaler, timer, and survey meter loaned to Pr. Jesse L,
Perkingen in connection with the work btelng performed under Contraet

. -~ L 2
}Do ;-o'\LJ-,‘. -léc'

As indicated 1n our letter of July 25, 1957, to ir. ‘erkinson, the
abovs {tezs of equipment were losned by the radiation Instruments
Branch of the _ivision of Biology and Madicine, azhington, D. C.}

-
— .

therefore, they should be contactec regarding the Zisoosition of these

items.

Ir. Eichard ' . Johnston, Chief
Fadiation Instruiments Brsnch

+ivision of blology and Medicine

U. ¢o 7to-lc .nergy Commisslon
1901 Constitution Avenue, XK. .
~ashington 25, L. C.

If ycu wish tc write them, their ~Jddrese 15 33 follows:

If we can be of further agsistance in this matter, olease do not hesi-

tate to call upon

us.

Orig:nal signed by
C. S. Shoup

C. &. Showp

ec:|l k. . JohnsH

PapATY -

Very truly yours,

Chief, Fiology EBrench

PDy "‘ashimj;e;f LET. vl ~ic

SURNAME »

A/

A G b

DATE p

~SOIR

\‘/ 4
Ky

i=2's

Form ANC-818 (Rev. 3-33)

1108043
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THE UNIVERSITY OF TENNESSEE
SCHOOL OF BIOLOGICAL SCIENCES

MEMPHIS 3. TENNESSEE

DIVISION OF CHEMISTRY

July 26, 19¢7

Dr, C. 5. Shoup

Chief, Ziolegzy Branch

Research and Development Jivision
U. S. Atomic 3nergy Commission
Cak Ricge, Tennessee

Dear DR, Shoup,

Or, Perkinson has inform=d me that he has

written you concerning t*a return of a scaler, timer, and a survey

b
L+ iy 2 e
tomiz nIrEy

o',

mztzr tra® taz tzen on loan ‘o him Irinmoine

=S .

Lemmissicn,

Rather than ship them bazk to Cak Ridge, T wondsr if it could be

arrarc2d trhzt the titls for these itamz ts transferrs
I mizht use th2m in my rzsearch?

2 tc me se trat

At present I am operating with a borpowed scaler,
Thie scalzr does not rossess the circuitry necessary for scintillaticn

cour.ting whereas the one used by Dr. Ferkinson dozs, Since

to do scintillation counting the uss
bz very z=reficial,
hoze that this

-

‘r.sarzly yo;rs
Tk

Frederick W, Lengemann

| g
s

~——d

1108blb
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of Dr. Ferkinson's scaler would

‘ransfarred can be arrangad,
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UNITED STATES é

MMISSI
In Reply ATOMIC ENERGY CO SSION

Refer To: ORS:JER

Oak Ridge, Tennessee
July 22, 1957

Dr. ?Q W, hmmm
Division of Chemistry
University of Tennessee
Memphis, Tennessee

Subject: DISSEMINATION OF NONCLASSIFIED TECHNICAL INFORMATION TO FOREIGN
NATIONS

Dear Dr. Lengemann:

In connection with Paragraph 2, "Publication®, in Appendix "B" to the contresct
covering your work which is being supported by the Commission, we should like

to acquaint you with the Commission's policy in regard to the dissemination of
nonclassified information to foreign nations.

You will note that Paragraph 2 provides for full freedom of publication of the
result of the research under the contract and, further, you are urged to
disseminate the results through customary scisntific publication channels.
This pertains to all unclassified information complied as the result of your
work under the contract. In connection with this freedom of publication, the
Commission does have certain regulations governing the dissemination of
information to those nations listed in Attachment "A" to this letter. These
regulations are:

1. Transmittals to nations other than those listed in Attachment "A®
are permitted and encouraged without qualification,

2. Transmittals to nations listed in Attachment %A"® are permitted
and encouraged, provided information is requested in exchange.

After f£illing requests or completing the action you consider desirsble, we
shall appreciate receiving a copy of the correspondence to you requesting
the information.

Your cooperation in this matter is appreciated.

Very truly yours,

e Rort)

. . . 7 2 ~
Herman M. Roth RTOR* N L
Dir.cwl' 91"'__,\4/
[ ‘Research and Develogpment Division
Enclosure: R

Attachment ®"A* (1)

1108bY4 1



fvnm unTies (RLY. Be0) .U.S. ATOMIC ENERGY COMMISSION
OAX RIDGE OPERATIONS OFFICE

STATEMENT OF AUTHORITY

1. DELEGATED TO (Nomas, titis, unit, location) 2. DELEGATED BY {(Name, title, unit, location)
Chiaf Director
2. 7lnev Branch Ressarcn and Jeveloomzn Division
R25aarch and DJsvalz-~ant Divisisn Zak% Ridge Tzaraticons $Ffice

Nak Ridge Onerations N5 =q

3. NUMBER ASSIGNED TO THIS 1898 8. THIS STATEMENT OF AUTHORITY <
STATEMENT OF AUTHORITY ’ 1S REDELEGATION NUMBER
4. EFFECTIVE DATE OF THIS OF STATEMENT OF
une 7 -
STATEMENT OF AUTHORITY 1, 195 AUTHORITY NO. 1452-4

(THE 133UANCE AND USK OF THIS STATEMENT IS SUBJECT TO THE PROVISIONS OF
IngTRUCT ION OR-ON20, “"DELEZSATIONS OF AuTHOm)TY.*)

lJ. Pursuant to the authority vested in me you are hereby designated
.as a representative of the Commission and of the Contracting Officer, in
connection with the performance of:

Contract Number  : AT-(,0-1)-1829

Name of ContractertUniversitv of Tenness=e

with authority to take such acticn and make such decisicns in connection
therewith as are required ¢f the Atomic Energy Commission with the ex-
certion that ycu are not authorized to (a) execute modificaticns of ihe
contract, (b) make final decisions relative to disputes, claims and
appeals arising under the contract, or (¢) approve any purchase or sub-
contract requiring approval of the Atcmic Energy Commission.

2. You shall establish such controls as may be necessary to maintain
that portion cf the precgram rerresented oy the contract within budgetary
limitations. You shall alsc develop and maintain liaison and ccordination
with others concerned tc assure continulty of existing budgetary and
administrative policies anl agreement cn new pclicles,

3. The authority granted above may not be redelegated to others; it
will remain in effect urntil revoked.

o Ra A

Herman M. Roth

Diractor

Research and Development Division
Oak Ridge Operations Office

PAGE NO. ] 1 ofF 1 PagES

AWM/ Aal MiSee Paam wnnase

l108bl3




Form OR-169-A(10/53)

U. S. ATOMIC ENERGY COMMISSION
Oak Ridge Operatons Office

STATEMENT OF AUTHORITY
(Assignment of Contract for Administration!

Contract No. AT-(L0-1)-182% University of Tennessee
(Contractor)
is assigned o [ir., Res. % Lev. Uiv., effective June 1, 1957
(Name and Title of Official) (Date)

for administradon in accordance with Statement of Authority No.1L524 | Authority for adminis-
tering this contract may be redelegated to a designated AEC representative in accordance with the

Statement of Authority cited above,

(Name)
MESAIL st T
;Epézskn_c';c ANC SEVELSPN LI JIVLICN
(Title)
Distributdon:
Original and one to official designated
in line 2, above.
Copies to:
Contract Division
Assistant General Counsel
Organization and Personnel Division
Finance Division
.. G /
' - :' < /‘ 3
LOMRAULY  / ,} e

AEC, Cak Ridge, Tenn., W22946

1108b4Y



DATE: £.17-57 G-5477

INDEX: cour. 1829, TENY.

7O: Easschau
FROM: Tipton

SUMMARY:

1

i —ED: corr. 1631, Tenn.

INDEXER:

REMARKS:

U. S. ATOMIC ENERGY COMMISSION

CORRESPONDENCE REFERENCE FORM

W U. 5. GOVERNMENT PRINTING OFFICK: 1954 - 294087

1108650
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May 2c, 1957

Dr. J. Rud Nielsen
Department of Physics
University of Oklahoma
Norman, Oklahoma

Dear IJr. Nielsen:

This is to notify yuu that the Division of Research
has completed a review of the proposal for renewal of
your contract on "Spectroscopic Prorerties of Fluorocarbons
and Fluorinated Rydrocarbons® which you submitted for oon-
sideration of suprort by the Atomic Energy Commission.

The technical aspects of this rrorosal have been aryproves
t trhe Zivision of Researcl and funds have ‘ear reserved for
it. The negotiation of an aprropriate contract is again the
resronsibility of the Commission's Jak Ridge Jrerations Yffice,

and you sghould hear {rom them concerning it in the near future,

Sincerely yours,

A. S. Friedman
Chemistrs Rranch
Division of Research

cc: ORI — - .
o . ﬁle
- ’)v‘
)3
I
CHEMI STRY
Friedran/mw .
¢ 7
’ ,.‘;\‘ 5, 1 1q5"l



THE UNIVERSITY OF TENNESSEE

SCHOOL OF BIOLOGICAL SCIENCES

MEMPHIS 3. TENNESSEE

OIVISION OF CHEMISTRY

R DU SO S inrian o oitisioor
Cax «ti< =2 Qzoraticons C7ize
UeTe A%omic dnersy Zommiz-ion
Fozt C 7032 2w T
Cax —ic-e Jarnss-e:

ez e e el
Jiniraln noomoe:
[ R R -

....... el e seA e - - - - m ey aa Fad I S . : —- - _~
SLVETRIL And s mIlD ot oount To oy offin: mdor soaparats 2o
- ces wmmedn el e oy - - & .

T2 cvEritiin- nas besn exacuned b5 viela

1108b572
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UNITED STATES
ATOMIC ENERGY COMMISSION

In Reply
Fefer To: ACCi1MB

Cax Ridge, Tennessee

Kay 15, 1957

University of Tennesses
College of Medicine

Divisian of Chemistry

School of Bielegisal Sciences
Memphis, Tennesses

Atteation: Dr. Frederick W, langemsnn
Subjects COITRACT N0, AT-(LO=1)-1829
Centleman:

Your research project, which was submitted to the Commissio's Civisiom
of Biology and Medicine, vashingtan, T'. C., has been approved by that
office in the amaunt of §£,6L0,00 and has been forwarded to this office
for preparation of an appropriate contract covering the Commission's
smapoort of your project,

Enclosed are three copies of a cantract, numbered as shown in the above
subject, which incorporstes in Appendix *A" a descriptiem eof your
project and the tudget for the initial period which you are to follow
as a general guide, Also enclosed 1s a Notice of Ressarch Project form
which {s to be used in submitting your summary statemmmt,

It 13 requested that you sign two copies of the cntract in the space
provided for the Senior Investigator and have sush two copiss sipgned
by the proper official of the University, returning both copies to this
office, The remaining copy is for your retsation, Tie summsry state-
ment, with the date of its submittal shown theremn, should be returned
along with the signecd copies of the contract, After signature an

behalf of the Commission, eme duly signed copy of the contract will dbe
returned for your reteatiam,

It will be noted that the contract provides for payment in Articls II
of a lump sum in casideration of your performance of the research
activitiss described in Appendix "i*, The first peymsat, represeating
kS per cent of the amcunt of the agreed compensatiom, will be paid to
you upan your submission of a properly certifisd voucher an or before
the first date established in Article II of the contract, Another



Un.versity of Tennessee -2 e May 18, 1957

L5 per cent of the arrsed compensation will be paid to you within six
months from the date of the first payment, The remaining 10 per cent
of the agreed compensatian will be pald to you upan receipt and acceptle
ance of a satisfactory progress report, or the final report, as the
case may de,

To assist you in preparing an appropriate voucher, there is enclosed mn
instruction sheet containing numbered instructions corresponding with
numbers appearing on 8 specimem copy of the voucher form, Vouchers
shauld be submitted to the Research and Development Nivision, Cak Ridge
Operatios Office, U, S. Atomic Bnergy Cossdssion, Post Office dox E,
Osk Ridpe, Tennesses, in ane original (white) and four copies (yellow)e
It is assumed that you will give your tusiness office the benefit of
these instructions,

Your attention 13 called to the reporting requirements catlined ia
Appendix "C" to the contract, especially to Item Noe 3 which requires
the submission of a 200-word summary statemsat describing the purpose

and seops of your project, This 200eword summary statemsmt showld
show the date of its submittal,

It i3 believed that the remaining portions of the cmtract are selfe
exolanatory, However, 1? ycu have any questions concerning the
spplication or interpretatian of my of the cantract provisicns, I
will be glad to furnish you with additional information,

Very truly yours,
S

L
.;/
Jotn R, Mocre

Dirsctor, Contract Divisiam

Cak Ridre Operatios

Inclosaress

1. Conte *T=(L0e1)=1929 (2 cys,)
2. Notice of Research Project Form
3o Youchers and Instruction Sheets

BCC: Divisian of Biology & Medicine,
Washingtan, D. C,

‘/Cti! Shoaup

1 108bol



Jo o+ ™ald, Jr,, Assistant Genersl Counsel My 3, 1957

-

Jotn . Yo~re, iirector, ontrzct Uivision
ESU ST ¥ ™ IPAPATICN OF “WTTACT ITF THE INIV-ZoITY OF T-MUNES. -

SYMROL: A TRUE

Flease prepare a new contract with the University of Ternessee for
8 reriod of one yeor beginning June 1, 1957, with “ommissi-n funds
in the amount of $8,6L0. Also desigmate DIr. Frederick ¥, Lengemarn
48 onior Investigator and include provisions for compliance with
AZC Namal “hepter 7510,

There is enclosed herewith a Request for “ontract ction dated
soril 39, 1957 from C. S. "houp, “essarch and Tevelopment "ivision,

- . ‘- v
- T : » &
John R, ‘nore

.nclnsures:

1, FPequest for Cont., Action

2. Met

3., "Nesuze!

L. Cont, authorisation

S5¢ Notilication of comt, negotistien
6e ‘“roposal

‘Cs L.,". MecKay A

Cc Se S m"""’
I. Frown, w/sccls. 1, 2%

1108655
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—
Form OR-56% (2/33) REQUEST FOR CONTRACT ACTION (submut in duplicate) j
1. Chaitman

TO: J. R, Mcore Cortract Board,

tt is requestea that the Contract Board take the necessary acuon to process the fallowing described con-
UACT A°UOR th acoerdance » it the provisions of Bullcnin OR-0sM-13;

2. Nature of Acnuon Requested

; Selection of New Conrtractor and : Modification of Contract
. Negotiation of Conuact, No.
’ The University of Tenmessee Conuactor:
Mexphis, Tennsssee
(] Review and approval of Conzact, Sub- ] Other (Explain)
contract or Purchase Order.
Number: . C
Name: .

| 3. Nature of Services to be Covered by Contact :

Construction | | Architect-Engineer [: Other [3 (Explain) Essearch -
4, Funding Amount to be Obligated by this Conuact Action 3 8,860.0

Source of Funds

Approved ORO Financial Pian, —__ Quarter, Fiscal Year 15__
Project No. . or, Activity No.
Funds to be Obligated: Allotment No.______ _ (F.Y. 18___ Funds)
Procurement Directive No. Dated

Issuing Office

Concurrence in Funding Statement: (signed)

Chief, Budget Branch

5. Project or Acuvity to be Coverea by Contract Action;

Location of Work: Consauction Directive No.
Estimated Cost of Work to be Covered by this Contract Action $
Schedule: Date Work to Start Estimated Completion Date

Description of Project or Activity:

_ (If more space is required use separate sheets and attach hereto:)

T ORS CRS 0R'S URB

TTuee A< Tl Sobiar
#-24-57 224 A7 +/3 7 | 3.

AP ,&u/ Wm/’

11086550



8.

&

Conua =t Board Docket ﬁ 7. Request Submitted By: (signed)
No. . .o ‘ Date: Title:
{To be assugned by ORISINAL SIGNED BY

C s S=IP
peme g BRINCH
et W ENT T V3

Burrd Secretary?y R

et Al

-

Complete Des rinuon of Services o be Furnished by Contactorn:

= DL W _RPe s

Readnuarters desipnated research contract
TITLE: "The Metabolism of Allaline Earth Mctals by Bone®

(1f more space is required use separate sheets and attach hereto:)

9. Description of other changes to be covered by Modification: - t"" .
Ura
New contract for a period of one year begiming ¥y 1, 1957, with
Cormission funds in the aroant of $3,510. Designate Dre Frederick W,
Lengcnam ac Sealor Investigator. Iaclude yrovisions for complianoce 4
with AZC Manuel Chapter 7510, ;
{If more space is required use separate sheets and attach herewar) :
10, Negctiated Contracts. (Show why it appears desirable to negotiate new contract or to negotiate
modification to existing contract)
Meoorasdus froa Chorles we 221114 to 0. %. Sagirle, dated ‘-rfl 17, 1957.
1f more space is required use separate sheets and attach hereto:)
11. Contacts, Subcontmacts, or Purchase Orders Submitied for Review and Approval: (Furnish brief descrip-
tion of action in this space and attach pertinent documents)
None
12, Disputes:
Attach a statement summarizing the dispute together with pertinent documents and Background
Material.
None

1108651



DCTGTT PN NEW CORTRACT - DR. F. W, TENQFUM K
FOL PYRIOD =157 = §-3¢-58

Salaries ard Ha‘:u $6, 390,00
[ . [ ] ngmm (m of ti.”) '1,690.%
Comsultants 1,100,00
Research technician 3,150.00
Admin’strative and Secretarial
Ascistance 450.00
Equipaent: 2,100.00
Supplies: ' 2,500,00
Publimtion and Communications: 100.00
Travel: 300,00
. Overhead and Indirect Costs: h38h6.00
Toe~1 51:‘,?360m
The Znonieclon? cotrl ction 4 the ~is— =udret will be s3,%L .

1108658



TO

FROM

SUBJECT

REFERENCE :

SYMBOL

UNITED STATES ATOMIC ENERGY COMMISSION
WASHINGTCN, D. C.

Contract Authorizaticn No. M=57=293

8. R. Sapirie, Manager R
Oak Ridge Operations Office

Charles ¥W. Skilling, M. B., Deputy Director
Pvision of Mology and Nedicine, Wagkington

FUND AUTHORIZATION AND TRANSMITTAL OF FESEARCE PROPCSAL FOR
CONTRACT NEGOTTATION

AEC 102/16 APPROVED OCTOBER 7, 1953, AS IMPLEMENTED BY MEMCRANDUM
TO MANAGERS, OPERATIONS OFFICES, DATED OCTOBER 23, 1953, JOINTLY
SIGNED BY THE DIRECTORS OF THE DIVISIONS CF RESEARCH AND BIOLOGY
AND MEDICINE. :

B: 7B

The research proposal described below has been approved by the
Division of Biology and Medicine, funds are available, and you
are authorized and requested to negotiate a contract in
accordance with the following terms and conditions:

1. Institution: University of Tennessee

2. Investigator (s): UFredarick W. Lengemsma, Ph.B.

3. Title: "The Metadolism of Alkaline Earth Metals by Bone”

L. (x ) New Contract, ( ) Fenewzal of Contract No.

5. TDuration: ooe year
6. AEC Technical Represemtative: Jobhn F. Bomner

7. Funds are suthorized for the obligation of this contract
as follows:

Budget Amount
Allotment No. Category Previous This Action Total
06-T3~1 (2h) 620 $8,60  $8,60

110863519
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8. Tt is suggested that in the best interests of the goverzment
the following type contract be negotiated: Liamp-sm

9. It is requested that the title to any capital equipment pro-
cured under this contract shall be vested with:

( %) the contractor;

( ) the govermment.

10. 1If radiocisotopes are to be used in this research, it is re-
quested that the savings available to the contractor under the
Radioisotope Research Support Program (Ref. AEC Manual Chapter
7510) be considered in the negotiation of the amount to be

funded under this contract.

1l. Other comments:

12. Security Requirements:

In accordance with the provisions of Chapter 3403 of the AZC Manual
and the requirements of the Declassification Guide, it has been
determined that the following security precautions should be taken
in connection with the proposed research contract:
8ince there is essentially mo chance for the development of
restricted data, this project bas Deen placed in Category I
as defined in Chl'tcr 303 of the ARC Mazmal.
13. Reports: (X ) Reports are to be required as provided for by
"Revised Guide for the Submission of Research
Propcsals” dated February 8, 1954,

( ) Special reports instructions are as follcws

Enclosures:

Distribution:

Addressee: Original (v encl.)
1st copy (w encl.)
2nd copy (w encl.)

Program Analysis Branch:
White copy (w/o encl.)

)
) "B" - Notification letter, dated
) "C" - Other correspondence, RODS

"A" - Proposal, dated December 18, 1956

letters

Division File: Yellow cepy (w encl.)
Pink copy (w/o encl.)

Branch File: White copy (w encl.)

mm\r';'/’?]

(. MR | -
_”//,143

GPO 909052



Be{: JFB

the technical and sciemtific sdxinigtraticn vill, of course, remmin
with the Divigion of Biology snd Medicins ia Wshiagten.

Ve wish you every success in the research you are initiating.

/ec:  Oak Ridge Operatiocns Office

Medical

Va5/51

I108bb |



A PROPOSAL TO
The Atomic Energy Commission

Division of Biology and Medicine

For a Grant to Provide Funds for a Project Entitled

"The Metabolism Of Alkaline Earth Metals by Bone"®

Division of Chemistry
School of Biological Sciences
University of Tennessee

Memphis

Principal Investigator

Frederick W. Lergen
Instructor in Chemlstry

r

L O S N A s WU
0. W. Hyman, Vice-President
in Charge of Medlcal Urnits

N
1108bb? Ay ¥/



Project Proposal to be Submitted to the A.E.C.

Title: The Metabolism of Alkalire Earth Metals by Bone
Irstitution: Division of Crenmistiry
School of 3Bioloziczl Sciences
University of Terressee
Menphis, Tennessee

[

Scientific Background

The metabolism of strontium has been of interest for many years. Be-
cause of its position in the periodic table and its ability to be deposited
in bone, it has always been compared to calcium. Early workers (Shipley
et al.,19223 Kinney and McCollum, 1923) conclusively demonstrated that
strontium could not completely replace calcium as the structural element
of bone. However, during the study of the metabolism of strontium-90,
workers persistently siressed the sinmilarities. Comar, Whitney, and
ienge:ann (1953) reiterated trhat the metabclic vziterns differed :*y show-
irg that dietary calcium was preferred over dietary sirortium-9C *y a fac-
cor of 3,6 to 1,

This finding stiruzlated research to find the site of the selection
against strontium. MacDonald and co-workers (1956), Bauer, et al. (1956),
ard Comar et al. (1956) found that in animals the intesiinal tract as well
as the kidney contributed to the overall selection against strontium,

Ir these experiments, bone did not aprear to have &z discernrable :refererce
for either calcium or strontium., ZHcwever, wher bores were growr in the
presence of constant levels of calcium-L45 and strontium=89 in an in vitroe
culture, Lengemann (1956) was able to demonstrate that bone did show an
overall selection against strontium., This selection took place with
carrier-free radiostrontium and also when 0.1 mg per cent carrier stron-

tium was added to the medium,

1108bb3
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Further investigation revealed that 2 hours after exposure to the
lateled mediun 1.08 times more strontium tharn calcium was present in the
bones. MNevertheless, 7 days later the Sr%/Cas ratior had equilibrated
at 0,83, 3y replacing the labeled with non-labeled medium it was possible
to determine that about 1.2 times as much strontium as calcium was leaving
bone.

The observation that strontium enters bone in a somewhat greater
ratio than calcium has confirmation, MacDonald et al. (1956) reported
that 2 hours after an intraperitoneal dose the Sr%/Ca% ratio in the
femurs of rats was l.,l1. Van Cleeve (1956) also found more strontium than
calcium irn rat femur shafts 15 minutes after intraperitoneal dosage.
Bauer et al. (1956) reported that barium too appeared to enter bone at
d faster rate thar calcium,

That a Srx/Ca% ratio greater tharn 1 was found in ovone would question
that exchange was the principal mechanism for the entry of radioisotopes
into growing bone since MacDonald et al. (1556) ard Waitney and Comar
(1952) have shown that radiostrontium and radiocalcium exchange into
powdered bore in a 1:1 ratio, The evidence would favor the idea, as
expounded -7 Bauer et 21. (195L), that the incorporatior of radioisotopes
in growing bore comes about through the process of accretion of new bone
salt.

A strontium-calcium ratio greater than 1 would also tend to rule out
the tertiary and secondary phosphates of calcium as being the salt ini-
tially precipitated from blood since the strontium salts are more soluble
than those of calcium (Holt et al., 1954). The same results were found

for the secondary and tertiary phosphates of magnesium and barium except
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a comparison wa

e

arnd tae ravio of entry into powdered
and growing bone of the elements of the second group of the periodic
tatle,

That more strontium than calciun left bone (Lengemann, 1958) was a
new observation that subsequently was verified by Talmage ard Comar
(1956) and shown to cccur in vivo. This selection could possibly account
for the data of Norris and Kisieleski (1948) where it was noted that 10
days after deposition radiostrontium appeared to leave bone at a faster

rate than calcium. It is interestirg that the netabolic behavior of radium

did not differ arpreciatly from that of calcium,
To explain trne gr2ater loss ol strcniium than calcium from Tone is

difficult. As nmernticrned berfore, tae phos

3

rate cgalts of strontiun have
beer noted as being more soluble than these of calcium. The recrystalla-
tion process. as expournded ty leuman and Neuman (1953), would make it
pcssitle for a crystal 1o be repeatedly subjected to the selective pro-
cesses and thus accourt for the bone ratio charging from 1,08 and 0,83,
Sclubility differences could be the mecharnism involved dut this rot a

necessity. kacDonald et al. (195¢) roted tnat botix strontium and lead

3

are i

3

.corporated Inio tone crystar tut that the crystal planes are dis-
torted. This strair possibly could 2id in the selectior by slowing the
process of crystal formation giving time for a calcium ion te exchange

for that of strontium,
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That strontium leaves bone in greater amournts than calcium could te

ar. immeortart Jact I0 1t waz poszitle to accantuates tne selection., Hamiltorn,
Greznderz, and Corp (l3uc, 1747) nave zursued the pretlem of trhe removal

of fission products from bore but the results have not been encoiraging,

Their methods, as those of Ray et al. (1956), consisted for the nost part

cf the sarme rrocedures used in cases of radium poisoning, Only methods
that resulted in bone destruction seemed to increase the excretion of
strerntium that had been ir bore more than 10 days.

The selective removal of strontium or other metals from bore can
only be intelligently attempped if the processes involved can be eluci-

dated., These processes may ve purely physical-chemical or they nmay be

under the control of enzymes. ZEnzymnes have beer shown to participate in

A o -

the calcificaition preczzz of In ¥itro cariilzse slices (Gutrman =1 al.,
1542; Goldernterg ard Sotel, 1932; hark ., 1753}, Trat paratayroid

ct l
iy v
[} [}

wormone acts directly orn tone (Talmage ey, 1953) to remove calcium
sugzests that other tharn physical-chemical properties are involved in
this phase as well.

An estimate of the importance of enzyme systems and their contribu-
tior. to the selective mechanisms of bore 1s susceptible to solution by the

use of in vitroc cultures of growing tore, Zxpyloratory work in tzis labora-

tory has found that statle sirorntium is a potert inhivitor of calcifica-
tiorn ir growing bone. This is in agreement with in vitro and ir vivo
observations (Shorr and Carter, 1952; Sobel et al., 1951), In addition,

the presence of small amounts (0.1 mg %) of stable strontium in the medium

terded to increase the seleciion against streontium-29 by bone,
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Sciertific score of the rrorosed rezearch.

n

The major otjectives are:

A. A comparisorn of the metatclism by bone of the memver:z of
the alkaline earth group. This would provide data on the
deposition of impoertant bone-seeking radioelements and make
it possible to relate atomic structure and known chenical
properties to suitability as a bone mineral.

B, Investigation of the phaﬁes of mineral metabolism of grow-
ing bone to determine what processes are under the influence
of enzymes,

C. To determine the rate of strontium and calcium removzl from
bone ard Dy various mears tc attemri to alter it.

D. To describe the mechaznism by wnhich stable strontium inhibits
calcification and increases the discrimiration again:st radioc-

active strontium by tore,

It 1

wn

urzrncwn at this time whether other laboratories are erzaged
in studyirg the metatolism of calcium and strorntium with these sazme otjec-
tives in mird. However, it snould be pointed out that the in vitro bone
culturing techrnique, as used ir this latoratory, is the most dirs:z?

approach now rossible. The demorstration that strontium is rot rmztatclizes
in bone as is calcium points up the superiority of this method. Thus, it
is felt that it will be possible to make contributioﬁs not attairable

by more orthodox procedures,
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Exverimental Plan

Tre in vitro procedure to te used Ir tnis study will basically be
that used in tissue culture. Whole femurs and tibias from 7-day old
chick embryos will be adhered to the walls of a test tube by coating
the walls with plasma, positioning the bones, and then causing the
plasma to clot by adding a few drops of embryo extract. The nutrient
medium will be added and the tubes placed in a roller-tube apparatus

and incubated. The medium will be changed every 2 or 3 days. Using

this technique the following investigations will be carried out:

1. Comparative Metabolism of the Alkaline Earths by Bone

The uptake of Ca-45 ty tone will te used as the starndard and, in doutle
tracer experiments, willl be compared to that of Be-7, Sr-39, Ba-140, Ra
and, if arrangements can be made, Mg-28, The ratio of entry into bone
(Ca-LS= 1) will be determired by allowirg live and powdered bone to come
in contact with the radioisotopes for periods of time varied from 10
minutes to several hours. The equilitrium ratio will be found by growing
the bone for several weeks in the presernce of cornstart levels of the
radioactivity. Reroving some of these doubly labeled bones to a radio-
isotope-free medium it will be possible to obtain the removal ratio for
tne alkaline eartn metal being compared to calcium. Accretion and resorp-
tion rates can then be calculated arnd used for comparative purposes,

By growing the embryonic bones in the presence of graded levels of
the different alkaline earth metals (where possible) the toxicity of the
metal for calcification and growth will be determined, as will the effect

of the element upon the selection mechanisms of bone,
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2, Comparative Strontium and Calciun Metatolisnm of Bones as

ffected v the Tvve of Serum, Ace of Bone, and Species,

The procedures used in Part 1 will also bte used in this experiment to
determine the initial, equilibrium, and removal ratios., The first phase
would be to see if the type of serum used as the medium has an effect
upon the ratios. For this embryonic bone will be grown in the sera from
chickens, dogs, cattle, sheep, and man. Should any differences be en-
countered, the distributions of Ca=-U5 and Sr-89 in the sera will be
investigated.,

The second phase will be to compare calcium and strontium metabolism
in embryonic and postnatal bone from chickens, rats, mice, and if specimerns

€an be obtained, mar.

3. Investigations into the Initial Uptake of Calcium and Strontium

A. To determine the time required to charge the initial 1.08 ratio
to the 0.83 ratio at equilibrium, bone will be placed in the doubly
labeled medium for 13, 30, and 60 minutes, and 2, 3, L4, 6, 8, and 24 and
then the Srx/Ca# ratio will be determined. This should also give an
estimate of the ra*ic at "O" tine,

B. The Srx/Cax ratié éfter a 2 hour exposure to the radioisotopes
will be determined in live bone and will be compared to that of powdered
bone, and bone that nas been killed by heat. Should the results indicate
that enzyme systens zre involved in this phase of bone mineralization then
known enzyme inhibitors such as Be, phlorizin, CN-, F-, and fluoroacetate
will be added to the medium to try to prevent the uptake of the calciunm

and strontium,
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ir the preserce of stzble strontiun for the entire growth period will be
compared to torne to wnich statle strontium will Tte added at the time of
transier to ths ron-radioactive medium. Zstimates of radiocactivity will
be made at 1 and 5 days.

S, Preliminary Experimentation

This phase will consist of short experiments to determine the effect
of various hormones upon strorntium and calcium metabolism of bone grown
- in vitro.

Scientific Personnel

Principal Investigator: Lengemann, Frederick W.; Ph.D.,-
~ Instructor in the Division of Chemistry. Thirty

per cent of time to te devoted to project.

Experience - 25743:-1531

Farttime laboratory assistart while at Cornell University. Was
enrzloyed on a project studying the sodium crnloride requirements of dair;
cattle.

1651-1953 [

Worked cr thesis problem for the” at the SRR~ ¢
-. The problem invelved counting and culturing of rumen bacteria,

counting of protozoa, determination of tne lower fattiy acids and tne "B"

vitanin levels in the rumen contents of young dairy calves.
¥

1954-55

Employed at the U.T.-A.E.C. AGR. RES., PROG. at Oak Ridge as a Research

Associate., The research involved the study of endogenous calcium and

phosphorus in cattle, toxicity of radiochromium and radiozinc in rats,
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conparative ~atanolism of radinstrontiur and radiscalciun ir catitle arnd rats
comzarison of radiostrortium ard radium irn sheep, ard the metabolism of I-
131 oy dairy cattle,.

July 1955 to present:

Instructor in Chemistry at the University of Tennessee at Memphis.
A laboratory has been outfitted and a technique of growing bone in vitro
developed. This method has been successfully employed with studies of
calcium and strontium metabolism,

Summer of 1956:

Summer Participant at the Oak Ridge Institute of Nuclear Studies,
Medical Division. The studies consisted of determining the the absorp-
tion of caleium from =ilk, strcntium-35 absorptiorn in humans, the trans-
fer of calcium across tne intestira. wall, the absorption radioiron and
radiornickel, arnd the ccmparative metabolism of calcium and strontium in
lactating goats.

Publications

1. TEZ LJORMAL CHELCRIDZ CCLCZITXATICN OF BLOOD PLASMA, MILK', AND URINE
OF DAIRY CCWS '
F. W. Lengenarr, F. D, Aines, ard S. E, S=ith Cornell 7e%, L2;
1 -9 (1552)

(&

~1

2. BLOCK VS, LCCSE SALT CCIETMPTICOXN 2V DAIRY CATTLE
S. E. Smith, F, W. Lerngemarr and J. T. Reid J. Dairy Seci. 34;
782 - 765 (1533

3. THE DEVELOPMENT OF RUMEN FUNCTION IN TEE DAIRY CALF
F., W. Lengemarn Thesis Univ. of Wis. (1953)

L. THE DEVELOPMENT OF RUMEYN FUNCTION IN THE DAIRY CALF I. SOME
CHARACTERISTICS OF THE RUMEN CONTENTS OF CATTLE OF VARIOUS AGES
F. W, Lengenann, and N. N, Allen J. Dairy Sei. 38; 651 - 656 (1955)

5. COMPARATIVE UTILIZATION OF SR-%0 AND CALCIUM BY DEVELOPING RAT
FETUS AND THE GROWING RAT

C. L. Comar, I, B. Whitney, ard F. W. Lengemann Proc. Soc. Expt.
Eiol, and Med., 38; 232 - 236 (1955)
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Publications (conti.)

o. THE SECIETION COF I-131 IN MILK
F. W. Lenzemanrn, R. A. Morroe, ard 2, W, Swarson J. Dairy Sci,
38; 619 (13353)

7. TEX SECRETION OF TH:Z MINERALS OF MILK AS STUDIED WITH RADIOQOISQTOPES
F. W. Lengemann and C, L. Comar Conf. on Radioactive Isotopes
in Agric. (Jan. 1956)

Submitted for Publication:

8. THE COMPARATIVE METABOLISM OF SR®® and CA*® BY BONE GROWN IN VITRO
F. W. Lengemann Proc. Soc. Expt. Biol. and Med. (in press)

9. ABSORPTION OF CALCIUM AND STRONTIUM FROM MILK AND NON~MILK DIETS

F. W. Lengemann, C. L. Comar, and R. H. Wasserman J. Nutr.
(sutmitted for publication)

10. TEE EFFECT OF SEASON ON TEEZ SECRETION OF IODINE IN MILK

F. W. Lengerarr, F. W, Swanson, arnd X. A. Monroe

J. Dairy Sci.
(submitied for publication)

il. SECRETICK OF ICDILZ IN MILK OF DAIRY CCWS USING DAILY ORAL DCSES OF
7132

F, W. Lengemann, arnd F. W. Swarson J. Bairy Sci.
(submitted for publication)

Other Personrel

Fulltime Tectznician - 211 of time on project

Other Financial Assistance

None
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Eguipment ard Facilities Available

Those items

availatle for this project cornsist of rollertube apparatus,

drying ovens, pH meter, aralytical balance, survey meter, microtome, micro-

scope, embedding

oven, autoclave, radioisotope fume hood, dishwasher, ster-

ilizing oven, and a clinical centrifuge. The laboratory is well furnished

and in addition there is a walk-in refrigerator, walk-in incubator, dog:

room, rat rooms,

dark rooms, and a high level radioisotope laboratory.

For this research a scintillation counter and a large centrifuge would

need to be provided. Since many of the isotopes planned to be used in this

project are gamma emitters a scintillation counter is a necessity. There

is none available for this project. Thne centrifuge is needed in the prep-

aration of blood
extract, and for
planned for this

Travel and Otrer

serun for medium, ir the production of the chick embryo
determirations of statle calcium, The level of activity
project would make it a n=cessity.

Items

The item of

"Travel™ would be for the purpose of exchanging information,

rresentirg papers, ard to meet others interested in bone metatolism. Its

s rlarred tc atterd the Zordon Research Corfererces and the Federatiorn

Meetings.
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3UDGET

Perscrrel

Principal Investigator (:C0%
of time)

Administrative Assist.
Bepartmental Secretary
Consultation ($10.00 / hr.)

Dr. Wood

Dr, Williams

Dr. Perkinson

Dr. Cohn

Techrician
(irncludes 5% retirenent)

Partime Secretary

Equipment
Scintillatiorn Counter

Centrifuge (SB-2) and Accessories

Supplies
Fertile Eggs
Serunm
Cricker Plasma
Rats and Feed
Radioisotopes
Mg-28
Ra
Be=-7
Ca-LS

Sr-39
Ba-133

1 108bT1

University

1690,00
150.00

200,00

400,00
200,00
300,00

200 .00

g
(&3]
(@]

3150,00

100,00

1000,00

1100.00

400,00
300,00
50.00

100,00

500.00
200.00
160,00
50,00
50,00
200,00



Personnel

Special Supplies (T.C, Detergent,
G. M. Tube, Gloves, Planchets,
Bacteriological P. Pettes, Note
Books, Data Sheets, etc.)

Common Laboratory Solvents
and Reagents

Common Laboratory Glassware

Travel

Publication and Communications

%Utilities

#Mairtainarce

#Library

#Depreciation

xLoss of Incone

SUBTOTAL

Overhead (8%)

TOTAL

- 16 -

2UrNAaTT
-

P

(Corntd.)
Jr.iversity AEC
300,00
100.00
150,00
300,00
100,00
942,00
1081.,0C0
752,00
- 540,00
391,00
7596.Q0 £C00,00
£L,0,00
7596.00 8640,00

Requested of A, E. C, $3640,00

# See additional sheets for computation of these costs.
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Calculations of Indirect Costs

Schedule I - Fersonrel Suzplied by Grant
Schedule 11 - Equipment supplied by Grant
Schedule III - Supplies included in Grant
Schedule IV- Travel included in Grant
Schedule V- Institutional Personnel

(Detailed in Budget)

Schedule VI -~ Square Footage of Building Space occupied parttime.
(But computed as fulltime occupancy by the Project).

Office and Laboratory 740 sq. ft.
Walk-in incubator 36
Sterilizing room 100
Shop 20
Cold room 30
Freezer room 1L
Bulk storage room 20
- Rat room 35
Dog and operating rocm 60
Constant temperature room 30
Dark room 9
High level isotope laboratory 20
Division office 50
Adm. School Biological Sciences 90
Institutional Administration 221
Library 172
1637

"Dead Space"

(total x 0,1) 16l

TOTAL 1801 sq. ft.

Schedule VII - Ccst of Utilities Required But not Included in Grant

Square Footage (Schedule VI) x cost of heat, light, gas, and
water/sq. ft.

1801 x $0.523 $942 .00
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Schedule VIII - Cost for Maintairarc2 and Custodial Service

Square footaze (Schedule VI) x cost of custodial and mairtainance/sq.ft
1801 x $0.60 = $1081

Schedule X - Cost of Library

Operating @xvpense of library
Institutional operating expense

i%é;lég 8000 = $752
Yoo < ¢ 375

Schedule II - Depreciation on Building Space and Equipment

x sum of schedules I, II, III, and IV

-

Square footage (Schedule VI) x net building cost/sq. ft. x 0,02 =
allowance %or depreciation on construction

1801 x $11.25 x O, 62 = ELos5

- Square footaze (Schedule VI) x equipment cost/sq. ft. x 0,05 =
qui

allowance for dezreciatior on e Tment

1801 x 1.50 x 0.05 = #3159

TOTAL 2540

Schedule XII - Allowance for loss of income for expending funds for
constructinrg and equiping building space occupied by the project.

Total capital outlay x 0.03 = loss of inconme
$29.716 x 0,03 = $391
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SUMMARY

iequired From the Granting Agency For the Project

1.
2.
3.
L.

5.

Schedule I - 3250.00
Schedule II - 2100,00
Schedule III - 2350,00
Schedule IV =~ 300.00
Subtotal ‘ 8000,00

8 4 of Subtotal (Overhead) 640,00
Total 8640.00

Expenses Representing Institutional Contribution to

the Project

-

1.

-3 [CATENNA s U ~ AV ]
.

and not Included in the

Grant

Jrniversity conitribution to

consumable supplies 250,00
Schedule V 3140,00
Schedule VII 942 .00
Schedule VIII 1081.00
Schedule X 752,00
Schedule XI ; £,0,00
Schedule XII 891,00

TOTAL $7596.00
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