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UNITED STATES GOVERNMENT \u N

Memorandum -

TO :  R. G. Humphries, Director gt ’}!\ DATE:

September 26, 1966
Contract Division

FROM : David F. Cope, Director -
Reactor Division

SUBJECT: UNIVERSITY OF NORTH CAROLINA CONTRACT AT-(40-1)-2130

OE:TFC

We would appreciate preparation of a modification to subject contract t
extend the period for performesnce an additional six months, i.e., to
March 31, 1967. No increase in funds is involved.

This six monthe extension was requested by the contractor to permit
additionsl time for proper completion of a final report in the form
of a monogreph which will (1) emphasize equilibrias and kinetics as
applicable to the interaction of soil minerals and solutions and (2)
\ sumaerize work conducted under the contract during the past nine years.
The Headquarters technical point of contact (Environmental and Safety
Engineering Branch, RDT) is agreeable to this extension.

Dbl

David F. Cop

cec: R. C. Armstrong, ORO
C. W. Hil1, ORO
Harold Bernard, RDT, HQ
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5 UNCLAS REURWIRE 9-29 CONCERNING CONTRACT AT/40-1/-2130 WITH

" UNIVERSITY OF NORTH CAROLINA /INVESTIGATION OF SORPTION AND ION

EXCHANGE PHENOMENA IN NATURAL SOILS AND TREATED MATERIALS/ PD PARA

B BASED UPON RECOMMENDATIONS IN YOUR WIRE CMM CONTRACT AUTHORIZATION

66-008 OF 8-9-65 IS REVISED TO REFLECT DELETION OF.STUDIES OF

SORPTION IN THREE-ION SYSTEMS PD REDUCTION OF COST FROM $36 476

TO $20 221 IS ACCEPTABLE PD END REF RDT CLN D
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CONTRACT JUTHIRIZATION MMATED ANGUST 9, 1943, SERIAL WO, ~008, AVRiRITED

EXTRESION 6F CONTRACT AT-(40-1)-2130 WITR TNR WNIVERSITY OF NORIR MRELINA

VRO GCTERER 1, 1943, 7O SEFTIIEER 30, 1946, WINE ARG GUNERIDUTION O
$36,476, IR, ERREY C. THOMAS AWISES THAT (1) K. B, JESNDDE BAS

AOCCEFIED OTHIR RMPLOTMENT, (2) KIS REVLACRNENT 3 VERY WNGERTAIN, ()

ANY CONTEMFLATED REPLACKMENT AT THIS TINE WOWLD BAVE LESSER QUALIFICATIGRS,
(A) VITHOUT BRSKPANSE CR A REFLACKIEKNT YER ANC CONTRIBNTION WOULD BX ADOUY
$20,221, AWD (5) EXTERSION 6F STVDIRS OF TNK SERPYION IN THREE-16 SYSYR)S
AT WICEER TEMPERATURS RANGR CAMNOT BE COMBUCYRD., A4S BISCUSSED WITH RARGLD
BEXNARD §Y PRONE, REQUESY YOUR APPROVAL 10 MEOOTIATE TIR CONYRACY EXTINSIGN
RECOGNIZING TRAY OMISSION GF TNIS PORYION OF TR WORK AND COMMERSURATE
REBUCTION IN ABC CONTRIBUTION WILL BE KACESSARY IN TIR WENT ADGQUATS
STAPYING IS WOT AVAILAMLE, OR:BNG

cet Nareld Bermard, MIE,

R. 6. Busphrics, @0 39 145
B. A. Shearen, IR0

Gound; §£
3130 pm.
m 131 34493



PEZGT 0D

/E

The Contractor will:

Complete certain research on the problems of return of
radioactive wastes to the environment. This work will
specifically include the preparation of & monograph

covering the entire scope of research conducted under

the contract.

Conduct other work related to unsettled matters connected
with the work reported in the monograph. This may include
investigation of ion exchange for a binary system on well
characterized mica surfaces. No new work will be commenced
which will not be completed in time for evaluation and

inclusion in the monograph.
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INPORNAL MEMORANDUX '

FILES, Reactor Division 9/23/65 05,/)

EVALUATION OF ABILITY TO PERFORM WORK SCOPE PROPOSED FOR PERIOD 10/1/65
to 9/30/66 ON CONTRACT AT-(40-1)-2130 WITH UNIVERSITY OF NORTH CAROLINA

OB:ED

E. G. Delansy, Reastor Technology Branch
Reaotor Division

Dr. H. C. Thomas has informally notified AEC Headquarters (H. Bernard) that
hchu‘loottmuhomtohavoporfomdputotthowrkprzandfor
this eontract modification sovering the period 10/1/65 to 9/30/66. I tele-
phoned Dr. Thomas on September 23 to determine how this would affect his
ability to perform the work proposed and the cost of this work.

K. B. Deshpande, vho has left, vas to hawe performed the following werk as
described in ix "A" of the eomtrast authorisation Serial No. 66-008

(8/9/65): (1) extension of studies of the sorption in three-ion systems

o two siliceous minerals to include an expanded temperature range".

Dr. Thomas said this work would probably not be accomplished unless a suitabdle
replasemsnt was obtained. His plans for cbtaining a replacement are either

]

to interest a greduate student in doing the work as a thesis, or hire a
laboratory assistant to eondust the work under Thomas' supervision. Thomas
does not think he will be able to

got a graduate student at this late date,
and didn't state what the chances are for getting a oompetent laboratory
assistant. The estimated cost of this werk as indicated in his proposal
dated Jume 18, 1965, is approximately as follows:

Direct Cost: K. Despande's salary $11,200
Indirect Cost
Overhead at 33.48% 3,75
FICA & Retiremsnt (my estimate) 1,308
2.0”
Total Reduction in Cost »255

Previous Proposed New AEC Funds 36,476
Revised New Punds 20,221

I suggested to Dr. Thomas that the contract modificatiom might de prepared
with provision for a lower amount in the event he could not arrange a re-

to do the work previously assigned to K. Deshpande. He thought
this was reasonadls.

I questioned Dr. Thomas on possible need for sn extension beyond 9/30/66
whioch he indicated in his proposal. He said that he expested to have &
finished manuseript of his final report (a monograph) by the end of the
ocontract, but that publishing might not be completed. He would like to
publish the report as a book and retain copyrights to the book, AEC regula-
tions permitting. I told him we'd let him know whether this was permissidle.

/ E. G. Delaney 0129
cC: R. G. s

E. W. Gound
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UNITED STATES GOVERNMENT

Memorandum

TO

FROM

SUBJECT:

gEp 1 1965

R. G. Humphries, Director DATE:
Contract Division

Herman M. Roth, Director
Research and Development Division

REQUEST FOR CONTRACT ACTION

ORS :EMM

It is requested that you take the necessary steps to process the
following described contract action:

1. Nature of Action Requested:

[/  Selection of New Contractor and/or
Negotiation of Contract
Number:
Contractor:

££7 Modification of Contract
Number: AT-(40-1)=-2130 -
Contractor: University of North Carollna
Chapel Hill, North Carolina

2. Nature of Services to be Covered by Contract: Research

Title: *"Investigation of Sorption and Ion Exchange Phenomena
in Natural Soils and Treated Materials"

3. Type of Contract: £z7 Lump Sum Z:7 Cost-Type [:7 Other

4. Amount to be Obligated by this Contract Action: $36,476,00

5. Description of Other Changes to be Covered by Contract Action:

Modify contract to provide for (1) the performance of additional researc
to be completed during the period October 1, 1965 through September 30,
1966, with new AEC funds in the amount of $36,476, (2) revision to Para-
graph (h) of Appendix "C" to request 32 copies of final summary report
(monograph) for entire contract period rather than 22 copies, and (3)

gestk % of title to Government-owned property, previocusly furnished unde
Authority: oontract, in Contractor,

!

th-"‘\

Herman M. Roth IS5y >
Contract Authorxzatlon from Milton Shaw to S. R. Sapirie dated
August 9, 1965 -

Memorandum from Milton Shaw to S. R. Sapirie dated August 24, 1965



UNIVERSITY OF NORTH CAROLINA CONTRACT NO, AT-(40-1)-2130
AFPPENDIX "A"

For the Contract Period October 1, 1965 through September 30, 1966,

A-1 RESEARCH TO BE PERFORMED BY CONTRACTOR

e Contracto H ponplobo~aantain roass hestw the problems of
sturn ofcTHJioactive wastes to the environment, SIIsworicmay
mﬂ atudxes of the sorption in threg=te
«t—/ ~—Psystems on two § g-minerals to include an expanded temp
P ture range,){?) investigation of ion exchange fer—a pinary system
omwet] arfdcterfzed mica surfaces, and prepargtion of a
monograph oGwéring the entire scope of the researgf conducted
under thi# contract. S8pectdal emphasis will bhe-fiven in the
¥ \ terminal year te—tompletion of kaolin ssudfes so this data and
evallatiof can be included in_the tonograph.

,/
A-11 APPROXIMATE LEVEL OF RESEARCH EFFORT

Approx.
(a) Contractor Personnel: % of time
Dr. H. C. Thomas Academic 25%
Principal Investigator Summer 100%
] x Research Assoc i.ate‘ 100%

(b) Premises, Facilities, and Materials to
be Furnished by the Contractor:

Adequate laboratory facilities and equipment are available
for the Contractor to conduct an investigation of sorption
and ion exchange phenomena in natural soils and treated
materials,

A-1I1 1ITEMS OF EQUIPMENT TO BE PURCHASED OR FABRICATED BY CONTRACTOR
COSTING $500 OR MORE

None

128169
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ARTICLE 11 - THE PERIOD FOR PERFORMANCE

The period for performance under this contract shall expire on
September 30, 1966; provided, however, that this period may be extended
for additional periods by the mutual written agreement of the parties.

ARTICLE II1 - CONSIDERATION

(a) 1In full consideration of the Contractor's performance hereunder
for the period commencing on October 1, 1965, and expiring on September 30,
1966, the Commission shall pay the Contractor the sum ond
shall transfer title to the items of Government property listed in ARTICLE
Vv (b), GOVERNMENT PROPERTY, to the Contractor, £ 1/

ARTICLE IV - ADDITIONAL CONTRACT PROVISIONS

Appendix "B", attached hereto and made a part hereof, sets forth
additional general provisions of this contract.

ARTICLE V - GOVERNMENT PROPERTY

ARTICLE V - GOVERMNMENT PROPERTY is revised to read as follows:

(b) The following items of property heretofore procured or
fabricated by the Contractor or heretofore furnished the Con-
tractor are also hereby listed as '"Government property': None.

ARTICLE VI - ALTERATIONS AND ADDITIONS

The following alterations in or additions to the provisions of this
form of contract were made prior to execution of the contract by the parties:

Paragraph (d) of Appendix C is revised to read as follows:

(4) Pinal Summary Report for Current Contract Period -
Thirty~-two (32) copies.



UNIVERSITY OF NORTH CAROLINA CONTRACT NO, AT-(40-1)-2130
APPENDIX "A"

For the Contract Period October 1, 1965 through September 30, 1966,

A-1 RESEARCH TO BE PERFORMED BY CONTRACTOR

The Contractor will complete certain research on the problems of
return of radioactive wastes to the environment. This work may
include (1) extension of studies of the sorption in three-ion
systems on two siliceous minerals to include an expanded tempera-
ture range, (2) investigation of ion exchange for a binary system
on well characterized mica surfaces, and (3) preparation of a
monograph covering the entire scope of the research conducted
under this contract, 8pecial emphasis will be given in the
terminal year to completion of kaolin studies so this data and
evaluation can be included in the monograph.

A-I1 APIROXIMATE LEVEL OF RESEARCH EFFORT

Approx.
(a) Contractor Personnel: % of time
Dr. H. C. Thomas Academic 25%
Principal Investigator Summer 100%
2 Research Associates 100%

(b) Premises, Facilities, and Materials to
. be Furnished by the Contractor:

Adequate laboratory facilities and equipment are available
for the Contractor to conduct an investigation of sorption

and ion exchange phenomena in natural soils and treated
materials,

A-111 ITEMS OF EQUIPMENT TO BE PURCHASED OR FABRICATED BY CONTRACTOR
COSTING $500 OR MORE

None

12911



GPTIONAL FORM NO. W t0-107
MAY teg2 EDITION
GSA GEN. RES. NO. D

UNITED STATES GOVERNMENT

TO ‘  S. R. Sapirie, Manager pate: AUG 2 4 1965
Oak Ridge Operations Office
A\ S
FROM :  Milton Shaw, Directoﬂ Lt 2hby
Division of Reactor elopment & Technology, HQ SUlL ELG 281005

SUBJECT:  CONTRACT NO. AT(40<1)-2130 WITE THE UNIVERSITY OF 501&3 CAROLINA
(DR, HENRY C. THOMAS) 4

A\

)
Reference is made to a memorandum dated August 13, 1965, same subject
as above, which reguested authority to transfer title to certain
Government-owned equipment to the University of North Carolina.

This is to advise that you are authorized to transfer title to the

equipment listed as an enclosure to the referenced memorandum, provided
that adequate consideration is received.

¥ 8400

F R450
Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan .ﬂ;‘e§ g

A



INTRRIM FORM

—2i€l

UNITED STATES ATOMIC ENERAGY COMMISSION

CONTRACT AUTHORIZATION

YRO-1
t1%=00}

RECCRD

(LN D

5@3 L

“We 9 mes
Serial §# 66-008

T°S R. Sapirie, Manager
dge Opérations Office

"%ilton Shaw, Director

Division of Reactor Development & Technology

O NEW CONTRACT
Xl RENEWAL OF

co TRAC‘S NO.

PROJECT AGREEMENT NO.

1 CONTRACTOR ypiversity of North Carolina 2

TERM
TARGET COMPLETION DATE
SEPT. 1966

3 PROJECT TITLE Tnvestigation of Sorption and Ion BExchange Phenomena in
Natural Soils and Treated Materials

4 RECOMMENDED TYPE

& ATtoetionor voumorrice
O cosr ruimsursemenT
O oruzn

0O cerr
O rixzo erice

¢ CLASSIFICATION UNCLASSIFIED

WORK TO BE PERFORMED 1S UNDER CATEGORY
AS DEFINED IN AECMANUAL SECTION 3409

7 REPORTING REQUIREMENTS
L] ALL ASPECTS OF THE WORK SMALL BE DESCRISED IN

SUFFICIENT DETAIL SO AS TO ENABLE OTHERS TO USE
THIS INFORMATION,

B  PROVISIONS OF AECM 3202 AND 3203 APPLY.

{0 ONE COPYOPF ALL REPORTS IS TO BE SENT TO THE
REPORTS AND STATISTICS BRANCH, DRD,

0O rvwe CONTRACTOR WILL SUBMIT INFORMAL MONTHL Y
LETTER REPORTS TO DRD(  COPIES) AND TO THE

OPERATIONS OFFICE [  COPIES)

{0 OQUARTERLY TECHNICAL REPORTS WILL BE SUBMITTED
BY THE CONTRACTOR AT WHICH TIME MONTHLY REPORTS
WILL STILL BE REQUIRED.

X A DRAFY FINAL SUMMARY REPORT FOR THE CONTRACT
PERIOD IS TO BE SUBMITTED TO THE DIRECTOR, DRD,
15 DAvYs sErore CKKMES) COMPLETION OF THIS
CONTRACT AND BEFORE THE REPORT IS REPRODUCED,

& 'Tisrequesteo THat tie Oak Ridge
OPERATIONS OFFICE RECEIVE THIS REPORYT AND
FORWARD IT TO THE MEADQUARTERS TECHNICAL POINT
OF CONTACT TOGETHER WITH AN EVALUATION OF THE
REPORT AND RECOMMENDATIONS AS TO FUTURE WORK
PROPOSED, 1P ANY.

L rinaL reronrt oue2(bars APTER APPROVAL OF
DRAFT.
REPORTING REQUIREMENTS REMAIN THE SAME AS
PREVIOUSLY AUTHORIZED, EXCEPT AS NOTED AROVE.

@ 30 coriEsor FINAL REPORT REQUIRED.

S*FINANCING .

n THE ESTIMATCO COST FOR THE TERM S
s 36,476
D COST CEILING IN THE AMOUNT OF §
HAVE {NOT) BEEN PROVIDED IN THE
OPERATIONS OFFICE FINANCIAL PL AN,
G300 IN THE AMOUNT OF §
HAS (NOT) BEEN PROVIDED IN YOUR ’lNANC"‘L PLAN.
YOU SHOULD INOT) ABSORS GSO REQUIREMENTS
WITHIN TOTAL AVAILABILITY,
COSTS ARE CHARGEABLE TO BUDGET ACTIVITY

Ok 60 40 02.

IT 1S DESIRED THAT THIS CONTRACT BE PUNDED FOR ITS
ENTIRE TEAM

R B ® 0D O

17T SHOULD BE NOTED THAT HEADQUARTERS MAS NOT

MADE A DETAILED REVIEW OF OVERMEAD, GENERAL AND

ADMINISTRATIVE EXPENSES, EQUIPMENT AND OTHER

RELATED COSTS ASIT IS EXPECTED THAT THE OPERATION

OFFICE WILL INVESTIOATE THESE ITEMS AS PARY or

ANY CONTRACT NEGOTIATIONS,

D FEE CALCULATIONS ARE TO BE MADE BY THE OPERATION
OF FICE CONSISTENT WITH AEC FEE POLICY AND
STANDARD AEC SCHEDULES.

U NO PART OF THE FUNDS UNOER THIS CONTRACY MAY BE

USED FOR CONFERRING OF A FELLOWSHIP WITHIN TRE

MEANING OF THE APPROPRIATION RIDER.

K orwenCost ceiling in the amount of
$36,476 will be provided in the first
firm Oak Ridge financial plan for FY
1966. This authorization is subject to
the availability of FY 1966 funds and
the provisions of the continuing re-

solution. No equipment funds are in-
cluded.

Lot

F 7860
F-11-¢8”

[OPY



UNITED STATES ATOMIC ENERGY COMMISSION

CONTRACT AUTHORIZATION

DATE
PACE NO. 250118l # 66-008

TOS.R. Sepirie, Manager
Osk Ridge Operations Office

CONTRACTOR
University of North Carolina

CONTRACT NO.
AT(40-1)-2130

PROJECT AGREEMENT NO,

8 SCOPEOF WORK

in the monograph.

9 SPECIAL PROVISIONS AND INSTRUCTIONS

As indicated in attached proposal and with following stipulation: Only
those studies involving kaolin be initiated which can be completed by

approximately June 30, 1966, so that the data and evaluation can be included

CONTRACT DOCUMENT OR MONTHLY CONTRACT REPORT.

receive UIC-T0 distribution.

Patent provisions remin the same.

IT 1S REQUESTED THAT YOU XEEP THE CONTRACTS BRANCH ,ORD, ADVISED AS TO ANY PROBLEMS ENCOUNTERED IN YOUR
NEGOTIATIONS AND THE DATE OF EXECUTION OF THIS CONTRACT, TOGETMER WITH THE AMOUNT OF FUNDS OBLIGATED.
THIS NOTIFICATION SHOULD B8E MADE DIRECTLY TO DRD RATHER THAN WAITING FOR THE NORMAL DISTRIBUTION OF THE

Pinal report is to be a monograph as described in the proposal and

Draft of final report is to be reviewed by HQ; five copies required.

10 HEADQUARTERS TECHNICAL POINT OF CONTACT

11 ENCLOSURES

Chief, Envirommental & Sanitary Engineering Branch
Division of Reactor Development & Technology

1. Proposal dated June 18, 1965

F 7860



UNITED STATES GOVERNMENT

Memorandum

0o : Miess Shaw, Bisester DATE: Juné 89, W8

FROM

SUBJECT

129110

Sivisien of Maaster Dovelepmat & Mastmelegy, W

: Herman M. Roth, Director

Research and Development Division, OR

RENEWAL OF CONTRACT NO. AT-(40-1)- $130 W¥8 WIVERIEIY &F NOnUR
CANRIA O, MDY 6. TURNS)

We are submitting for your review and appropriate action the
following information concerning the contract which will expire

on  Gugtmber 30, 308

1. Renewal Proposal (
2. Progress Report (
3. Financial Statement ( &)
4, 200.Word Summary (

We shall appreciate your advising us of your decision so that
we may proceed with the necessary contract action at the

earliest possible date,

Herman M. Roth

Enclosure:
As Listed Above

88: 6. 8. Shonp, wamel.

P B
W;:_l“m
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To: The United States Atomic Energy Commission 65 5242
Research and Decvelopment Division
Post Offlice Box E
Qek Kidge, Tennessce

From: The University of North Carolina
Chapel Hill, LN Y CA

Proposai Lo wne iv el of Research Contract
oe T 40=1 : 2130 2181
cuz 18, 1965

It is proposed that ths zbovs dosignated contract between
the United States Atomlc ZEnergy Crumisslion and the University of
North Cerolina be renewed for a final ysar from October 1, 1965,
vu September 30, 1966.

Three items are proposed for the final perlod of the contract.

1. On the expiration of the contract perliod a year hsnce, nine
years of work will have bsen brought to & close. To essembie a
final report by the expedlenis ol clipping and plecing from int-
erim reports and published pcpers would produce a discounected
ana nesrly useless document. 1t 1s proposed that the p: .acipal
~voestigator attempt somethin- better: write a monograsa on
= 11litria and kinetics as coplicidle To L..e interaction of soll
. 27a.s and solutions. Nost or <1l of the work accomplished under

. ract AT-(40-1)-2130 wouid be vontalned therein, at least in
sw. nary Torm. Much else wouls hews to be included In order to make
. connzesed story. It 1s bel o .oveld ciaat this could be accomplished
-.a: ag -1e coming year, but possiuly. because of his full time
53 air . quties, it may be nacessary Ior the princ..al lavestiga-
£»1 S0 request an extension 50 ti ... through the sc .. vacation
Jol.owing the expiration of t.s ccriract, to complec. Jinishing
souches and to see the work tihrouz” renroduction.

A 2ighly tentatlive taui. of cont:znts for this proposed mono-

grapn Zoilicys. This is ineloded ..r2ly as «nn indication of what
is in nird, any final work itizht -& comewha: lifferently organized.

1. Soil Minerasls :s5 Ezchange Sorbents
2. Thermodynamics of Sorption
3. Xinetics of Sorption
4., Plow through Packed 3Seds
5. Applicatlions eud Practicel Calculations
dn ;- completion of this Tinsi =~zport, the auﬁhor will
rscuest .ae privilege of sutm.stiing ciic work for publication
andsr hils own name.
e 1 -



w. in . Ccunrac oY ol ran v - DT ceport, o8
o “ezstad. 32U Lo o S Al 3Gl -G opoliive of
KIS ¢ SRRy Lance wili o B Sooee woald roaulre
LSl3 Pewe Dagearcnes. oo oL f ' T 8 0P UTECLTS o experis :
- oabion. "n the firs: S Tl o r3omeasicnan L &X-
snslon to kaolin elsys oi © i s L5s worit adu swarly

conpleted for tha montmorilicnite i.aoiuis. Thls cousd be a
study of some significance to¢ the problem of contalnment of
rudloasctive wastes in Souih Corolima.  In the second category
of relsot. ..y snort ter oo, scbs I shico nccesclty, belore

sny pr'.o.se at completenesc can . .2ade. of extending at least
come ol the three-ion work t¢ a L. g semperature. It is
proposed that we do this work. 3ignificant oxperi-

Fatal problems are expscisd nO T ‘o 13 guite otherwrise
+il the case of the kaolii.

IS

3y Trks aiftriculty with t.ciin aizerais in studizs of sorption

.id ion exchange stems fror ¢ slr very Zow capecliy. The

oy capscity renders any Gpsratlcncl daclinition of thw amount

" sorbad material subject oo gr:;t uncertainty. Purthermors
>3 aoparently true tha=* tr: exzihiange capacity of a kaolin

rends significantly on s usg*‘~ of azglomeraticn., +In

np

<
i

~
\

[

h?s connccision see: M. &. Temers and H. C. Thomas, J. Phys.
R ¢ hers a system 30 ccmplex

w

co oy 4 29 '._‘.960)). we U LLS 2‘1&‘."

lmOSu to sscape definitic Hg% oveon the nature of the
zst type of experiman for ;uch StUuy is now kncyn, As a
irst epproach to this problsn it Le 'ggested that work on s
_ystem not gubjecc to varyir o degr.€s 0f agglomerat:ion out
otherwls~ cunplying aXl) tihxs  .2er waatal difflcultiss may de

:, 430 B I g T B0
& .’

the mez sownmising approaca t .z tharelore prooosed that
Je ini.. & om-exchnange sotoies on rinely divided nlcas
Such s. .3 wmazat be expectel to ¢ simpla In ons respect:
the exsh-nze cupacity of miIos is & tow that one wonld perhaps
no. expect significant lon itlerc.iion 2t a mics uivrlace.
We ~would expect o be able o int-r-vet vesults ~.. sens3ibly
in termc of & spectrum of S.u €l lIs.

lchougn we cannobd exglil Lo oioumy fghdn a . .3 year

arimental mechods,

I8 rrovable onit the work ~an e 2arrlod te a reasosnabdle

luzisc wadar another o2 i3. 56 would stert the waork
vl . & study of the reproducitili=ny of results for scdiunm-
5080 um exchange on finsiy dlvided muscovite.

meeh mor @ osnnn preliminary Lenbin o elo
2, -
[0

The princlpai Investizator raceives no other support SVQO'ZSéd;
Tom the Unlived States government. Consal .

facillties for the worit rsmain as described eariier.

291117



Skldvr
2ROSOSED - UDGED
Contrecc No. AT-'"Q L;-£.3C
For the perlod Ocl. i, 1035 ~ Sept. 30, 1669
A0 Lo
.  Poraonnel fYob Y6 )
Lene:r C. Thomas, Director
quarser tins, 9 months =G . S5 3,800.0C
fuil time, 3 months £ 4,865.00 4664 «J-
Research Assoclates
K. Bos Deshpands, full time 11,200.00 2,409 ~0=
Isao Hashimoto, full time 10,200.00 2409 «Qw
Consulcation within UNC . <O~ __ 1.200,00
326,065,00 MW $ 4,700.00
I1l.  ‘ndircct cosbs
Jvernsad, 33.46%" _)
of =zalariss 3 8,725.56 3369 5 ,171.80
FICA ¢4 Aetirement 5,034.58 1200 _.._406.71
1i,761.14 g% 1,578.51
~ile  ner iing Zxpenges
~uppiles expendavle Y < S
Service on eguipuent 285.C0
Secretaraal and publicatlic.. 200.CO0 Qo0
Laboratuiy ssrvices =0= 3,6G0.00
Glas: shop and machine woric 0= _+x100.,00
‘Q:' 23600’00 :: 49700000
Tots’ progosaed BAC ,426,14 $2g,978.51
Estimacad baiance, Sept. 30 ,'65 _3.95C.00

few funds requested
Trom AEC :$36,476.0Q

* Rate fixed by the Arzy Audit igency

| (Dﬂ/lg,//uﬂ'f_ Sigand B
%&wuﬁ, @ . ;/w"/r-@'ﬂ ) /pl\ S/uflgrd \ &r)(

fenry CV Thomas | A, H. Shepard, Jv.
?rincipal Investigator Business O0fficer and

. Treasurer

129010



sus2  RELRD COPY

EXPENDITURE STATEMENT 9187

Contract No. AT-(40-1)-2130

The following statement shows the contributiona of both the
Atomic Energy Commission and the University of North Carolina for
the period October 1, 1964 - September 30, 1965. Column A gives
actual expendltures for the period ending May 31, 1965, the con-
tribution of the University being in part estimated. Column B
gives estimates for the perlod June 1 - September 30, 1965, based
for the most part on fixed items for selaries and actusl encumbrances.

Column A Column B
AEC UNC AEC UNC
Salaries and
Wages $18,344.48 $875.00 $10,183.31 $250.00
Equipment -0=- =0=
Supplies and
Services 1,108.08 344.61
Travel - 393.46 . Q- - -
Indirect Cost 6,970.90 3,869.66
FICA & Retire-~
ment 1,170.98 749.35
Laboratory
Services 2,680,00 1,350.00
$ 27,987.90 3,605.00 15,296.93 1,640.00

Balance on University's books 5/31/65:
$ 19,252.87

Batimeted expenditures 6/1 - 9/30/65 : 15,296.93
Estimated balance 9/30/65: $ 3,955.94
8/,.. €. o) eivit Sicpd By
g & T/ homad LH-Sh p@srd I
Henry C. Thomas As H. Shepard, Jr.
Principal Investigator Business Officer sand
_ Treasurer

129119
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UNITED STATES GOVERNMENT

Memorandum

TO ¢ R, G. humphries, Director
Contract Division

DATE: C." 6 164

FROM : Herman M, Roth, Director
Research and Development Division

susject: REQUEST FOR CONTRACT ACTION

ORS 1LM

It is requested that you take the necessary steps to process the
following described contract action:

1, Nature of Action Requested:

/7 Selection of New Contractor and/or
Regotiation of Contract
Rumber :
Contractor:

g Modification of Contract
Number : ATe(40«1)=2130
Contractor: University of North Carolina
Chapel Hill, North Carolina

2, Nature of Services to be Covered by Contract: Research

Title: "Investigation of Sorption and Ion Exchange Phenomena in
Natural Soils and Treated Materials®

3. Type of Contract: /X/ Lump-Sum /7 Cost-Type /7 Other

4, Amount to be Obligated by this Contract Actiom: $35,000,00

5. Description of Other Changes to be Covered by Contract Action:

Modify contract to provide for the performance of additionmal
research to be completed during the period October 1, 1964
through September 30, 1965, The AEC will support the project
in the amount of $35,000 in new funds,

The Government will retain title to equipment previously acquired
6. Authority: under the contract,

Contract Anthorization from F, K, Pittman to S, R, Sapirie dated

ol ‘2"‘\2233

raan M, Roth
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UNLIVERSITY OF NORTH CAROLINA

CONTRACT RO, AT-(40-1)-2130
APPENDIX "“A”"

For the Contract Period October 1, 1964 through September 30, 1965,

A-1 RESEARCH TO BE PERFORMED BY CONTRACTOR

A-11

The Contractor will continue to conduct research on some of the
fundamental problems associated with the disposal of the byproducts
of nuclear fission. This work will include such approaches as
continuation of the study on (1) the synthesis and properties of
potassium cobalt ferrocyanide, and (2) ion-exchange equilibria of
ternary system on inorganic exchangers,

APPROXIMATE LEVEL OF RESEARCH EFFORT

Approx,

(a) Contractor Personnel: % of time
Dr. H. C. Thomas : Academic 37%
Principal Investigator Summer 63%
2 Research Associates 70%
Laboratory Assistant As Needed

(b) Premises, Facilities, and Materials to be
Furnished by the Contractor:

Adequate laboratory facilities and equipment are available to
conduct the proposed investigation of sorption and ion exchange
phenomena in natural soils and treated materials,

A-II1 ITEMS OF EQUIPMENT TO BE PURCHASED OR FABRICATED BY CONTRACTOR
COSTING $500 OR MORE

None
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UNITED STATES ATOMIC ENERGY COMMISSION

CONTRACT AUTHORIZATION
rank

4 7. DATE
AUG 14 1964
Serial # 65-008

T0 S.R. Sapirie, lManager

0
FROM

ak Ridge Operations Office

Frank K. Pittman, Director
Division of_ Reactor Develo

'

) NEW CONTRACT
£ RENEWAL OF

CONTRACT NO.
AT(40-1)-2130
PROJECT AGREEMENT NO.

1- CONTRACTOR

University of North Carolina

2 TERM
12 lionths

10/1/6lL to 9/30/85

3 PROJECT TITLE Investigation of Sorption and Ion Exchange

Soils and Treated Materials,

Phenamena in Natural

4 RECOMMENDED YYPE
F arorTionor vour orrica

o

Q ornen

g cerr

COST REIMBURSEMENT O rmixzo raice

¢ CLASSIFICATION UNCLASS

P ——
7 REPORTING REQUIREMENTS

g

8
o

WORK TO BE PERFORMED IS UNDER CATEGORY
AS OEFINED IN AECMANUAL SECTION 2403

ALL ASPECTS OF THE WORK SHALL B DESCRIBED IN

SUFFICIENT DETAIL 3O AS TO ENABLE OTHERS TO USE

THIS INFORMATION.

PROVISIONS OF AECM i!ol AND 3203 APPLY.

ONE COPYQF ALL REPOARTS IS TO BE SENT TO THE

REPORTS AND STATISTICS GRANCH, DRO.

THE CONTRACTOR WiILL SUBMIT INFORMAL MONTHLY

LETTER REPORTS TO DRO ( COPIES) AND TO THE
OPERATIONS OFFICE { CO?I!SM

QUARTERLY TECHNICAL REPOATS WiLL BE SUBMITTED

BY THE CONTRACTOR mmnmmm

A DRAFT FINAL SUMMARY REPORT FOR THE CONTRACT
PERIOD IS TO BE SUBMITTED TO THE DIRECTOR, DRO,
15 oavs sEroRE heRREA) COMPLETION OF THIS :
CONTRACT AND BEFORE THE REPORT IS REPRODUCED.
1713 nequesteo Trat Tve Oak Ridge
OPERATIONS OF FICE RECEIVE THIS REPORT AND
FORWARD IT TO THE HEADQUARTERS TECHNICAL POINT
OF CONTACT TOGETHER WITH AN EVALUATION OF THE
REPORT AND RECOMMENDATIONS AS TO FUTURE WORK
PROPOSED, IF ANY. :

'rinaL naront cusOpars arTEn arpROVAL OF
oRaArFY,

REPORTING REQUIREMENTS REMAIN THE SAME AS
PREVIOUSLY AUTHORIZED, EXCEPT AS NOTED ABOVE.

$*FINANCING

B B g 0 O

- the continuing resolution. No

THE ESTIMATED COST FOR THE TERM I'S
* 35,000
COST CEILING IN THE AMOUNT OF §
HAVE INOY) BEEN PROVIDED IN THE
OPERATIONS OF FICE FINANCIAL PLAN.
GSO IN THE AMOUNT OF §
HAS (NOT) BEEN PROVIDED IN YOUR FINANCIAL PLAN,
YOU SHOULD (NQT) ABSORS GSO llQuillMlNTl
WITHIN TOTAL AVAILABILITY.
COSTS ARE CRARGEADLE TO BUDGEY ACTIVITY

oL 60 L0 02.
1T i8S OESIRED THAY THIS CONTRACT B& FUNDED ron ITS
ENTIRE TERM
IT SHOULD BE NOTED THAT HEAOQUARTERS HAS NOT
MADE A DETAILED REVIEW OF OVERHEAD, GENERAL AND
ADMINISTRATIVE EXPENSES, EQUIPMENT AND OTHER
RELATED COSTS AS 1T IS EXPECTED THAT THE OPERATION
OFFICE WILL INVESTIGATE THESE ITEMS AS PART OF
ANY CONTRACT NEGOTIATIONS.
FEE CALCULATIONS ARE TO BE MAQE 8Y THE OPERATION
OFFICE CONSISTENTY WITH AKC FER POLICY AND
STANODARD AEC SCHEDULES,
NO PART OF THE FUNDS UNDER TKIS CONTRACT MAY B
USED FOR CONFERRING OF A FELLOWSHIP WITHIN TRE
MEANING OF THE APPROPRIATION RIDER.,

oruen. Cost ceiling in the amount of
$35,000 will be provided in the i‘irft
firm OR financial plan for FY 1965.
No GSO involved. This authorization
is subject to the availability of
FY 1965 funds and the provisions of

equipment funds are included.

B 30 coriss oF FiNAL REPORT REQUIRED.
See item 9 for other reporting
requirements E w042
AUG 17 1954
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<« UNITED STATHES A.YONCC ENEAGY COMMISSION
- OATE AUG 141964
CONTRACT AUTHORIZATION : PAGE NO. 2
Serial # 65-C08
T05,R. Sapirie, Manager .
Oak Ridge Operations Office i.?I‘N(TC;CJT)NOZ.IBO
CONTRACTOR PROJECT AGREEMENT NO.
University of North Carolina

8 SCOPEOFWORK
As indicated in attached proposal

9 SPECIAL PROVISIONS AND INSTRUCTIONS
IT IS REQUESTED THAT YOU KEEP THE CONTRACTS BRANCH ,ORD, ADVISED AS TO ANY PROBLEMS ENCOUNTERED IN YOUR
NEGOTIATIONS AND THE DATE OF EXECUTION OF THIS CONTRACT, TOGETHER WITH THE AMOUNT OF FUNDS OBLIGATED.
THIS NOTIFICATION SHOULD BE MADE DIRECTLY TO DRD RATHER THAN WAITING FOR THE NOAMAL DISTRIBUTION OF THE
CONTRACT ODOCUMENT OR MONTHLY CONTRACT REPORT.

Topical reports to be submitted when applicable
Quarterly reports to be distributed to H{ only.

Final report to be distributed according to TID-L500 UC-70

10 HEADQUARTERS TECHNICAL POINT OF CONTACT

Chief, Envirormental & Sanitary Engineering Branch
Division of Reactor Develoment

11 ENCLOSURES

1. Proposal dated July 2L, 196k

R e
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TO: The United States Atomic Energy Commission
Research and Development Division
Post Office Box E
Oak Ridge, Tennessee

FROM: The University of North Caroline
Chapel HRill, North Carolina

Proposal for the Renewal of Research Contract
No, AT-(40-1)-2130
July 24, 1964

It is proposed that the above designeted contract between the United
States Atomic Energy Commission and the University of North Carolina be
renewed for one year from October 1, 1964, to September 30, 1965

Investigations proposed herewith sre two in number. Both sre coantinua-
tions of work in progress.

1, It is proposed to continue the investigation of the synthesis and

properties of potassium cobalt ferrocyanide essentially according to
the procedure outlined in the accompanying progress report. We propose to
synthesize the material under carefully controlled conditions from materials
marked with isotopic tracers. Used in conjunction with a standsrdized
assessment of its ion-exchange propertiss as regards cesium this procedure
promises to ensble s characterization of the material in terms of the
synthetic method giving the most desirable product.

2., 1t is proposed to continue the study of ion-exchange equilibria of

ternary system on inorgenic exchangers. An approximate procedure has
been shown to make possible a prediction of these equilibria from binary
cases for singly charged ions. Many complications enter into the more
important case of ions of mixed charge type. Little or no theory is
avsilable and very precise experimental work will be essential as a basis
for a reasonable discussion of these systems.

The proposed budget here attached has been drawn up with the above work
in mind.

"Other Financial Assistance." The principal investigator under this con-
tract is responsible for a resesrch project on diffusion of ions in gels,
now supported by a grant for two yesrs in the amount of $25,300 from the
National Science Foud ation (NSF GP-1981). These funds are expended for
salaries of other personnel and for computation on the Univac-1105. This
work is related in general nature to the work under subject contract, snd
we profit from its proximity. There is otherwise no connectiom.

The facilities for the prosecution of the work proposed sre those
described in Modification No. 7 of subject contract,

|§,.



PROPOSED BUDGET

For the period Oct. 1, 1964 - Sept. 30, 1965

AEC UNc
I. Personnel
Henry C. Thomas, Director
¢37%time , 9 months $ 4,949.49 $ 1,148.99
.63 time ., J months 3,181.82
Resesrch Associates
K. B. Deshpande, {70 time 7,919.18
Isao Hashimoto, : +70 time 7,212.11
Laboratory Assistant (hourly) 707.07
Consultation within UNC - 848,48
23,969.67 1,997.47
‘Indirect Costs
Overhead, 38% of salaries’ 8,984.03 436.26
FICA and Retirement (State) 2,189.80 87.68
11,173.83 523.94
I1I. Qperating Expenses
1. Supplies expendadble 1,414,114
2. Mass Spectrometer 1,272.73
3. B8ervice on electronic
equipment 212,12
4. Travel 530.30
5. Secretarial & publication 848.48
6. Communication, etc. 212.12
7. laboratory services 2,545.45
8. Glass shop & machine work 177,78
4,489.89 3,323.23
Total Proposed 39,633.39 5,844.64
Estimsted balance, Sept. 30, 1964 4,633.39
NEW PUNDS REQUESTED FROM ARC $ 35,000.00

*Ruo fixed by the Army Audit Agency

Henry C. Thomas

A. H. 8hepard, Jr.
q P75 Principal Investigator

Business Officer and Treasurer
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T0: The United States Atomic Energy Commission
Research and Development Division
Post Office Box B
Oak Ridge, Tennessee

FROM: The University of North Carolina
Chapel Hill, North Carolina

Proposal for the Renewal of Research Countract
No. AT-(40-1)-2130
July 24, 1964

It is proposed that the above designeted contract between the United
States Atomic Bnergy Commission and the University of North Carolins be
reneved for one year from October 1, 1964, to September 30, 1965

Investigations proposed herewith sre two in number. Both are continua-
tions of work in progress.

1, It is proposed to continue the investigation of the synthesis and

properties of potassium cobalt ferrocyanide essentially according to
the procedure outlined in the accompanying progress report. We propose to
synthesize the material under carefully controlled conditions from materials
marked with isotopic tracers. Used in conjunction with a standardized
assessment of its ion-exchange properties as regards cesium this prosedure
promises to enable a characterization of the material in terms of the
synthetic method giving the moet desirable product.

2, It is proposed to continue the study of ion-exchange aquilibria of

ternary system on inorgenic exchangers, An approximate procedure has
been shown to make possible & prediction of these equilibria from binary
cases for singly charged ions, Many complications enter into the more
important case of ions of mixed charge type. Little or no theory is
available and very precise experimentsl work will be essential as & basis
for a reasonable discussion of these systems.

The proposed budget here attached has been drawn up with the above work
in mind.

*"Other Finsncial Assistance." The principal investigator under this con-
tract is responsible for a resesrch project on diffusion of ions in gels,
now supported by a grent for two years in the smount of §25,300 from the
Rational Science Found ation (NSF GP-1981). These funds are expended for
salaries of other personnel snd for computation on the Univac-1105. This
work is related in general nature to the work under subject comtract, and
ve profit from its proximity. There is otherwise no connectiomn.

The facilities for the prosecution of the work proposed are those
described in Modification No. 7 of subject contract,

~



PROPOSED BUDGET

For the period Oct. 1, 1964 - Sept. 30, 1965

1. Personnel

Henry C. Thowas, Director
«37%time , 9 months
+63 time :, 3 months

Research Associates

K. B, Deshpande, {70 time
1s20 Bashimoto, : +70 time
Laboratory Assistant (hourly)

Consultation within UNC

II. Indirect Costs

Overhead, 38% of ulartu*
FICA and Retirement (State)

I1I. Operating Expenses

1. Supplies expendable

2. Mass Spectrometer

3. Service on electronic
equipment

&, Travel

5. Secretarial & publication

6. Communicstion, etc.

7. Llaboratory services

8. Glass shop & machine work

Total Proposed
Estimated balance, Sept. 30, 1964

NEW FUNDS REQUESTED PROM AEC

*Ratc fixed by the Army Audit Agency

Henry C. Thomas
Principal Investigator

ARG

$ 4,949.49
3,181.82

7,919.18
7,212.11

707.07

23,969.67

8,984.03
2,189.80

11,173.83

1,414.14
1,272.23

212.12
530.30
8 ' .“
212.12

4,489.89

39,633.39
4,633.39

$ 35,000.00

$ 1,148.99

848,49
1,997.47

436.26
87.68

523.94

2,545.45
1722,7
3,323.23

5,844.64

A. R. Shepard, Jr.
Business Officer and Treasurer
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UNITED STATES GOVERNMENT

Memorandum

TO : Tomk B 300mmn, Bivostes DATE: S 86, R
tvteten of Mastey Sovelepant, W
FROM | Herman M. Roth, Director

Research and Development Divisiem, ORO

SUBJLCT: RENEUAL OF CONTLACT NO__AT- (401 2335 WIR WxVNNTT &

We are submitting for your review and appropriate actiom the

following information concerning the contract which will expire
on B

l. Renewal Proposal a)
2. Progress Report (
3. Financial Statement (
4., 200-Word Summary

We shall appreciate your advising us of your decision so that
we may proceed with the necessary contract action at the

earliest possible date.

Herman M, Roih

Enclosure:
As Listed Above

30 G, 5. ey, vael,

B 8
Sachey, gt
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TO: The United States Atomic EBnergy Commission
Research and Development Division
Post Office Box E
Oak Ridge, Tennessee

FROM: The University of North Carolina
Chapel Hill, N. C.

Proposal for the Renewal of Research Contract
No. AT-(40-1)-2130

June 15, 1964

It is proposed that the above designated contract between the United
States Atomic Energy Commission and the University of North Carolina be

renewed for one year from October 1, 1964, to September 30, 1965.

Investigations proposed herewith are three in number. The first two
are continuations of work in progress. The third is new work of a
fundamental nature.

It is proposed to continue the investigation of the synthesis and

properties of potassium cobalt ferrocyanide essentially according to
the procedure outlined in the accompanying progress report. We propose to
synthesize the material under carefully controlled conditions from
materiales marked with isotopic tracers. Used in conjunction with a stand-
ardized assessment of its ion-exchange properties as regards cesium this
procedure promises to enable a characterization of the material in terms of
the synthetic method giving the most desirable product.

2.) 1t is proposed to continue the study of ion-exchange equilibria of

ternary system on inorganic exchangers. An approximate procedure has
been shown to make possible a prediction of these equilibris from binary
cases for singly charged ions. Many complications enter into the more
important case of ions of mixed charge type. Little or no theory is
available and very precise experimental work will be essential as a basis
for a reasonable discussion of these systems.

3. 1t is proposed to start at the esrliest opportunity work on the
application of the thermodynamic relation developed in the attached

report “The Effect of Water Activity on Ion-Exchange Selectivity.” The

character of the requisite experiments is outlined in this report. In

very many cases of practical interest ion-exchangers are used in conjunction

with concentrated .solutions. Any aid to the understanding of these

complex systems should be of value. It is believed that the proposed study
will be most useful in this regard.
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The proposed budget here attached has beea drawn up with the above
work in mind. The use of a mass spectrometer (not available in Chapel
Hill) will be essential to the prosecution of item 3 above. It is
assumed that we can get the use of an instrument at some other location;

the item "Use of Mass Spectrometer" may well be expended in travel to
this location,

“Other Financial Assistance.® The principal investigator under this
contract is responsible for a research project on diffusion of ions in
gels, now supported by a grant for two years in the amount of $25,300
from the National Science Foundation (NSF GP-1981). These funds are
expended for salaries of other personnel and for computation on the
Univac-1105. This work is related in general nature to the work under

subject contract, and we profit from its proximity. There is otherwise
no connection.

The facilities for the prosectuion of the work proposed are those
described in Modification No. 7 of subject contract.

b

et
o
-
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PROPOSED BUDGRT

Contract No, AT-(40-1)-2130

I. Personnel

Henry C. Thomas, Director
half time, 9 months
full time, 3 months

Research Associates

K. B. Deshpande, full time
Isao Bashimoto, full time
Laboratory Assistant (hourly)

Consultation within UNC

I. Indirect Costs

Overhead, 38% of oalaries*
FICA and Retirement (State)

Operating Expenses

1. Supplies expendable

2. Mass Spectrometer

3. B8ervice on electronic
equipment

40 Travel

S. Secretarial & publication

6, Communication, etc.

7. Laboratory services

8. Glass shop & machine work

Total Proposed
Betimated balance, Sept. 30, 1964

NEW FUNDS REQUESTED FROM AEC

*Rata fixed by the Army Audit Agency

Ir,
%,,ic Y howan
Heury C.‘Thomas
Principal Investigator

AEC

$7,000.00
4,500.00

11,200.00
10,200.00

1,000.00

$33,900.00

¢
$12,366.00
3,097.00

'15,803.00
31

$2,000.00
1,800.00

300.00
750.00
1,200.00
300.00

$1,625.00

—1,200,00

$2,825.00

$ 617.00
124.00

741.00
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UNITED STATES GOVERNMENT

Memorandum

TO

FROM

SUBJECT:

! R. G. Humphries, Director DATR: OCT 4

1963

Contract Division

¢ Herman M. Roth, Director

Research and Development Division

REQUEST FCR CONTRACT ACTION

ORS: 11!

It is requested that you take the necessary steps to process the
following described contract action:

1. Nature of Action Requested:

/:/ Selection of New Contractor and/or
Negotiation of Contract
Number:
Contractor:

/X/ Modification of Contract
Number: AT-(40-1)-2130
Contractor: University of North Carolina
Chapel Hill, North Carclina

2. Nature of Services to be Covered by Contract: Research

Title: "Investigation of Sorption and Ion Exchange Phenomena
in National Soils and Treated :laterials"

3. Type of Contract /:# Lump-Sum /:/ Cost-Type /:/ Other

4. Amount to be Obligated by this Contract Action:#55,000,00

5. Description of Other Changes to be Covered by Contract Action:

Modify contract to provide for the performance of additional
research to be completed during the period October 1, 1963
through September 30, 1964, The AEC will support the project
in the amount of $55,000 in new funds,

The Government will retain title to equipment previously
acquired under the contract.

6. Authority:

Contract Authorization from Frank K. Pittman to S, R. Sapirie
dated October 1, 1963

m e ra_
n M. Roth .28(‘/’)——-



UNIVERSITY OF NORTH CAROLINA CONTRACT NO, AT-(40-1)-2130
APPENDLIX "A“

For the Contract Period October 1, 1963 through September 30, 1964

A-I RESEARCH TO BE PERPORMED BY CONTRACTOR

The Contractor will continue with studies bearing on the disposal
in the ground of radiocactive wastes to include (1) further work

on the application to performance data from ion-exchange columns

of a method of computation which produces a description in terms

of a Peclet number. In all but the simplest cases the method is
necessarily empirical; its utility is to be assessed, and (2)
prosecution of a study of ion sorption in termary systems, in
particular in sodium, cesium, and NHy on the zeolite clinoptilolite.
In (3) further studies, work will continue to be dirscted toward

relating the ion-exchange behavior and the structure of inorganic
materials,

A-IT APPROXIMATE LEVEL OF RESEARCH EFFORT

Approx,
(a) Contractor Personnel: % of time
Dr, H., C, Thomas Acadenic 75%
Principal Investigator Summer 100%
2 Research Associates 100%
2 Research Assistants 50%
Secretarial Assistance As Needed

(b) Premises, PFacilities, and Materials to be
Furnished by the Contractor:

Adequate laboratory facilities will be furnished to conduct an
investigation of sorption and ion exchange phenomena in national
soils and treated materials. Among equipment items available
for use on the project are various types of spectrometers, flame
photometer, gas chromatographic equipment, and a computer.

A-II11 ITEMS OF EQUIPMENT TO BE PURCHASED OR FABRICATED
BY CONTRACTOR COSTING $500 OR MOR

None




INTERIM FORM

UNITED STATES ATOMIC ENERGY COMMISSION

DATE

e CONTRACT AUTHORIZATION 0CT 1 1963
1t

‘ C OR Serial No. 64-035
0  S. R. Sapirie, Manager O NEW CONTRACT
FROM Oak Ridge Operations Office & RENEWAL OF

[ ml
Frgﬁs K. Pittman, rector
Division of Reactor Development

CONTRACT NO.
AT(4O-1)-2130

PROJECT AGREEMENT NO.

1 CONTRACTOR
University of North Carolina

2 TeErm 12 months

10/1/63 -- 9/30/64

3 PROJECTTITLE Investigation of Sorption and Ion Exchange Phenomena in

National Soils and Treated Materials

4 RECOMMENDED TYPE

5*'FINANCING

K] ATOPTIONOF YOUROFFICE [] CPrF %) THE ESTIMATED COST FOR THE TERM i3S
O cosT REIMBURSEMENT O rFixeo price s
O ornen [ cosT cefia In THE AMOUNT OF s
HMAVE (NOT) BEEN PROVIDED IN THE
§ CLASSIFICATION UNCLASSIFIED I OPERATIONS OFFICE FINANCIAL PLAN.
WORK TO OE PERFORMED IS UNDER CATEGORY o (] 30 IN THE AMOUNT OF 3
————REPS;‘:I!N"N!: AN SECMANUAL SECTION 3402 HAS (NOT) BEEN PROVIDED IN YOUR FINANCIAL PL AN,
7 @ AL AsE':ctg‘i'f?:E'::ix BHALL BE DESCRIBED IN O ::":;ﬂ’:::‘;‘:\:":::l:'::.:;:’0 REQUIREMENTS
SUFFICIENT DETAIL SO AS TO ENABLE OTHERS TO USE .
THIS INFORMATION. [§ COSTS ARE CHARGEABLE TO BUDGET ACTIVITY
B PROVISIONS OF AECM 3202 AND 3203 APPLY. ok 60 ko o2.
ONE COPYOF ALL REPORTS I3 TO BE SENT TO THE (R 7T !SDESIRED THAT THIS CONTRACT BE FUNDED FOR IT3
REPORTS AND STATISTICS BRANCH, DRD. ENTIRE TERM
THE CONTRACTOR WILL SUBMIT INFORMAL MONTHLY {8 17 SHOULD BE NOTED THAT HEADQUARTERS HAS NOT
LETTER REPORTS TO DRD (  COPIES) AND TO THE MADE A DETAILED REVIEW OF OVERHEAD, GENERAL AND
OPERATIONS OFFICE( COPIES) ADMINISTRATIVE EXPENSES, EQUIPMENT AND OTHER
] QUARTERLY TECHNICAL REPORTS WILL BE SUBMITTED RELATED COSTS ASIT IS EXPECTED THAT THE OPERATION
BY THE CONTRACTOR AT WHICH TIME MONTHLY REPORTS OFFPICE WILL INVESTIGATE THESE ITEMS AS PARY OF
WiLL STILL BE REQUIRED. ANY CONTRACT NEGOTIATIONS.
{0 A DRAFT FINAL SUMMARY REPORT FOR THE CONTRACT ) PFEE CALCULATIONS ARE TO BE MADE BY THE OPERATION
PERIOD IS TO BE SUBMITTED TO THE DIRECTOR, DRD, OFFICE CONSISTENT WITH AEC FEE POLICY AND
DAYS BEFORE (AFTER) COMPLETION OF THIS STANDARD AEC SCHEDULES.
CONTRACT AND BEFORE THE REPORT IS REPRODUCED. B NO PART OF THE FUNDS UNDER THIS CONTRACT MAY BE
[J 1715 REQUESTED THAT THE USED FOR CONFERRING OF A FELLOWSHIP WITHIN THE
OPERATIONS OFFICE RECEIVE THIS REPORT AND MEANING OF THE APPROPRIATION RIDER.
FOREARD 1T TO THE HEADQUARTERS TECHNICAL POINT & otnen. Cost celling in amount of
OF CONTACT TOGETHER WITH AN EVALUATION OF THE $55,000 will be provided in the first
REPORT AND RECOMMENDATIONS AS TO FUTURE WORK f£firmm OR financial p]_a.n for FY 1%h.
PROPOSED, IF ANY. This 1s subject to the availability of
{0 FINAL REPORT DUE DAYS AFTER APPROVAL OF FY 196)* mngs and the provisions Og the
D::;::rma REQUIREMENTS REMAIN THE SAME AS continuing resolution. No equipment
r
PREVIOUSLY AUTHORIZED, :xczﬁg‘xsmecwsm” ,g‘l‘naﬂ are included.
0 COPIES OF FINAL REPORT requiren 2 PR (4
No change in reportingngquﬁ.rejxeﬂﬁé’q R3
YECEAED
VLTS

0CT 3- 1963

s



UNITED STATES ATOMIC ENERGY COMMISSION DATE OCT 1 1963
CONTRACT AUTHORIZATION PAGE NO. 2
Serial No. 64=035
T0 S. R. Sapirie, Manager
Oak Ridge Operations O0ffice CONEESCT )NO.
AT =1)=2130
COHTRACTOR PROJECT AGREE .
University of North Carolina T HENT NO
g8 SCOPE OF WORK

Continue work on sorption of radioactive tracers in natural earth materials ’
-and synthetic exchange materials as indicated in the attached proposal.

9 SPECIAL PROVISIONS AND INSTRUCTIONS |

10 HEADQUARTERS TECHNICAL POINT OF CONTACT

IT 1S REQUESTED THAT YOU KEEP THE CONTRACTS BRANCH ,DRD, ADVISED AS TO ANY PROBLEMS ENCOUNTERED IN YOUR
NEGOTIATIONS AND THE DATE OF EXECUTION OF THIS CONTRACT, TOGETHER WITH THE AMOUNT OF FUNDS OBLIGATED.
THIS NOTIFICATION SHOULD BE MADE DIRECTLY TO DRDO RATHER THAN WAITING FOR THE NORMAL DISTRIBUTION OF THE
CONTRACT DOCUMENTY OR MONTHLY CONTRACYT REPORT,

Patent provision remain the same.

n

Chief, Environmental & Sanitary BEngineering Branch
Division of Reactor Development

ENCLOSURES

Proposal dated June 1963




Oﬂic‘e Memorandum + UNITED STATEs GO\::Q.\NMBNT

T0 :

oM

SUBJECT:

Passh bo Piaunany Bivestor DATE: “""U'"
stvielion of bassmae Suveiagmant, Bepdpurtesy ,

Herman M. Roth, Director
Research and Development Division, ORO

\

RENEWAL OF CONTRACT NO. AT-(40-1)- 8330 o WIVEISITY OF MRWR CAMGADDA
(e BEIRY Co TAD)

We are submitting for your review and appropriate action the
following information concerning the contract which will expire
on

l. Renewal Proposal (
2. Progress Report (
3. Financial Statement (
4. 200-Word Summary (

We shall appreciate your advising us of your decision so that
we may proceed with the necessary contract action at the

earliest possible date.

Herman M. Roth

Enclosures
As Listed Above

CE4 Be 8o
Bally Geadgraresse
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To: The United States Atomic Energy Commission
Research and Development Division
Post Office Box B
Osk Ridge, Tennessee

From: The University of North Carolina
Chapel Hill, North Carolina

Proposal for the Renewal of Research Contract
¥o. AT (L0=1)=2020
June 15, 1963

It is proposed that the above designated comtract between
the United States Atomic Energy Commission and the University of North

c;r:lmbermdfcrmmfrmoml, 1963 to September 30,
1 .

The investigations proposed herewith amount to contimmtions
of studies currently in progress. These are:

1. It is proposed that we investigate further spplications
of our method of handling dsta on colum performance, at least to the
extent necessary to demcnstrate its range of applicability. We will
conclude this work by meking available a deteiled sccount of the pro-
cedure, the necessary computer programs, together with an assessment
of its utility. The wethod baving already been demonstrated to be
successful in the stuldy of hydraulic dispersion in packed beds, we
propose to apply it to & variety of such cases and to attempt to
produce a useful survey of the valuss of dispersion cosfficients %o
be expected with packed beds of types in general use.

2. It is proposed to contimue the study of the termary
system Cs, Na, NH) - clinoptilolite over a wide range of composition
to assess the validity of the description in terms pesudo-binary
equilibrium coefficients. 8ince exchange scrption strontiwm is of
particular importance and dbecause it is not st all clear hov to hendle
ternary systems containing divalent ions, it is proposed to extend this
vork both theoretically and experimentally to such cases. It is probeble
that exploratory work on systems containing divelent fons will bde more

profitably carried out on a simpler sorbent, such as a purified
montmorillonite clay.

RA

3. It is proposed to continmue the work on the ion~exchange
behavior of the synthetic lithium seclite. This clinoptilolite-like
material exhibite to an exaggperated degree some of the peculiar
charecteristics of that mineral. It would be of importance to be sble
to correlate in more detall the structure of such a material with its
ion exchange behavior.

o WUN 2 ¢ 126



2.

k. As is Xnown, the Ssvannah River labarstory of the
du Pont Company has developed & form of potassium codalt ferro-
cyanide vhich exhibits important properties as a sorbent for
cesium. The high selectivity for cesium, the chemical stability,
and the relatively simple mature of this material suggest that it
may be & nearly ideal substance with which to investigate relations
between molecular structure and ths thermodynamic functions descriptive
of iocn-exchange behavicr. A detalled stuly of this material from this
point of view promiess results of doth theoretical and prectical importance.
It is proposed that wve undertaks an investigation aimed at correlating
the structure of this material with its sorptive properties. This
proposal is made after consultation with officials of the Sevannah
River laboratary, where questions of patentability of this material
are under consideration with the Savannah River Operetions Office
of the Atomic Rnergy Commission. We would undertaks this investigation
ummmmmmmmmmmmmw
rights in any considerations involving patents.

The proposed buidget attached has been drevn up with the

sbove vork in mind and according to procedures used in our proposal
for the current year.

The facilities available for the work are those listed in
Modification Bo. T of the subject contract.

oyl e

Principal Investigator




I.

II.

III.

PROPOSED BUDGET
Contract No. AT-(4L0-1)-2130

Por the period Oct. 1, 1963 - Sept. 30, 1964

&
g

Personnel

Henry C. Thomes, Director

3/4 time, 9 months $7,000.00 $1,256.00
Full time, 3 months 3,600.00
Research Assoclates
K. B. Dechpande, full time 10,600.00
Isao Bashimoto, full time 9,600.00
Research Assistant
Doris Thompson, half time 2,550.00
3 2,500, 5©
Laboratory Assistant W < -33206+00~
Consultation within UNC 1,200.00
$345556.00. $2,450.00
39 ¥50.5°
Indirect Costs * 7
Overhead, 36% of salaries $12,438.00 T4“° ¢ 150.00
FICA and Retirement (State) 2,565.3b ¢ 97> 92.81
$15,003.34 +565°57 ¢ oo g1
Operating Expenses
1. Supplies expendsble $2,000.00
2. Camputation 1,800.00 1,800.00
3. Service on electrmmic
equipment 300.00
4. Travel 750.00
5. Secretarial 900.00
6. Caomunication, etc. 600.00
g. -aboratary services 3,000.00
. Glass shop & machine work . 1, 500.00
$6,350.00 E E_.300-00
Total Proposed $55,903.34 $9,292.81
Estimated balance, '
September 30, 1963 2,303.00

NEW PUNDS REQUESTED FROM AEC $53,600.00 1+ /J&5 = #-Q:"Zé)

*Ba.te fixed by the Army Audit Agency

W s C Flmes

Henxy C. . T

* ?
Principal Investigator Business Officer and Treasurer
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BXPENDITURE STATEMENT
Contract No. AT- (40-1)-2130

The following statement shows the contributioms of both the Atomic
Energy Comnission and the University of Rorth Car-lina for the period
October 1, 1962 - September 30, 1963. Cclumn A gives actual expenditures
for the period Cctcber 1, 1962 - May 31, 1963, the contributicn of the
University being in part estimated. Column B gives estimates fcr the
period June 1, 1963 - September 30, 1963. These estimates are in pert
based an actual encumbrances.

The estimated balance is based om the contridution of the Atamic
Bnergy Commission of $44, 998 as stated in Mcdification No. 7 of the contract.
During the periocd February - May 1963, a saving of $2,000 in the matter of
salary disbursement from AEC funds was effected through extra teaching
the part of the principal investigatoar. It wvill be noted that the estimated
balance fcr September 30 {s in large part due t0O this fact.

Colum A Coluon B
AEC unc AEC ..

Salaries and Wages $18,866.61 $833.00 $13,116.00 $417.00
Equipment 568.96

Supplies and services 2,958.66 1,973.00

Travel 127.79 T700.00
Communications 134,70 100,00

Indirect Cost 6,852.98 L,T22.00

Retirement & FICA 925.55 675.00

Laboratory Services 2,650.00 1 .00
~$30,0455.27 33".1333'.'00‘ 321,386.00 , 76700

Total funds available (AEC) (including reimbursement

as explained sbove): $54,0h4 .00
BExpenditures through 9/30/63 51, T41.00
Estimated balance 9/30/63 $ 2,303.00

Doyl Ghllatuni s

Principal stigator ~ Business Officer and Treasurer



Form OR-589 (2/53) REQUEST FOR CONTRACT ACTION (submit in duplicate)

1. Chairman
: Res. & Dev. Div.
O R. G. Humphries Coatract Board. From:

It is requested that the Contract Board .take the necessary action to process the following described con-
wact action in accordance with the provisions of Bulletin OR-O&M-19:

2. Nature of Action Requested

[ selection of New Contractor and [X] Modification of Coamract
Negotiation of Contract. No._Ak= =

Contractor: _llniversity of North Carolinp
. Chapel Hill, North Carolinx

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

3. Nature of Services to be Covered by Contract

Construction [] Architect-Eogineer [ ] Other (Explain) Research
4. Punding Amount to be Obligated by this Contract Action 3 44,998.00
Source of Funds . \ | ) .
Approved ORO Financial Plan, ______Quarter, Fiscal Year 19__
Project No.____or, Activity No. Q¢ 60 0 0 2

Funds t be Obligated: Allotment No.2¥- 3/-%/ (F.Y. wé_}r—unds)
Procurement Direc No.

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

Location of Woel:__- 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:

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




6. Coatract Board Docket 7. ReYiest Sub By: (signed)

o. paer Lt Wt TS
(To be assigned by C. 8. S8HOUP
Board Secretary) HIE

CHIEF, BIOLOGY BRANCH

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

Headquarters designated research contract

TITLE: "Investigation of S8orption and Ion Exchange Phenomena in Natural
Soils and Treated Materials*

(If mare space Is required use separate sheets and attach beretos)

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

Modify contract to provide fer the performance of additienal
research to be completed during the period October 1, 1962

through September 30, 1963. The AEC will support the project
in the amount of $44,998.

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

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

Form AEC-481 (Contract Autherization) from Frank K. Pittman
to 8. R. Sapirie dated September 20, 1962

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

11. Contracts, Subconwracts, or Purchase Ovders Submitted for Review and Approval: (Furnish brief deocdp
tion of action in this space and attach pertinent documeats)

None

12. Digputes

Amehasuummmmmgmaspunwgemmmpaumtmumuw
Material.

None

. 22403
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UNIVERSITY OF NORTH CAROLINA CONTRACT NO. AT-(40-1)-2130
: APPENDIX "A"

For the Contract Period October 1, 1962 through September 30, 1963,

A-1 RESEARCH TO BE PERFORMED BY CONTRACTOR

The Contractor will continue to conduct research on the disposal of
radiocactive by-products of nuclear fission through investigation of
dispersion of such materials in ion-exchange siliceous systems. This
research will include such approaches as (1) fundamental studies of
qualitative nature and quantitative description of the effects observed
in ionic sorption on siliceous materials and (2) the application of
this knowledge to the development of practical means of treating the

effects observed when sorption takes place in flowing liquidestationary
solid systems.

A-I1 APPROXIMATE LEVEL OF RESEARCH EFFORT
Approx.

(a) Contractor Personnel: % of time

Dr. H. C. Thomas Academic 73%

Principal Investigator Summer 100%

2 Research Associates 100%

Research Assistant 50%
Secretarial Help As Needed

(b) Premises, Facilities, and Materials to be Furnished
by the Contractors:

Adequate laboratory space and facilities are available to conduct
“research on the disposal of radioactive by-products of nuclear

fission. Among equipment items available for use under the con-
tract ares

(1) X-Ray Spectrometer, camera

(2) X-Ray Spectrometer, Geiger counter

(3) Gamma Ray Spectrometer, Single Channel

(4) Gamma Ray Spectrometer, with special automatic recording

equipment, single channel
(5) Optical Spectrometers, infra-red and U.V.
(6) Flame Photometer
(7) Gas Chromatographic Equipment
(8) Computer

A-1I1I1 EQUIPMENT TO BE PURCHASED OR FABRICATED BY THE CONTRACTOR

None
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"A=-IV EQUIPMENT TITLE TO WHICH IS TO REMAIN WITH THE GOVERNMENT

Equipment previously acquired under the contract

Analyzer - American Instrument Co.
1 Cat. No. 5-445 Roller Particle size Analyzer
1w " 52451 Sound-resistant cabinet
1" " 5.456 Spec. Brass Sample Tube
1« " 52452 Low Pressure Air Pump

Centrifuge - Macalaster Bicknell
1 Internat'l Size 1 S.B. Serial # Z 6663

Demineralizer - Penfield Products
1 M-8 Cartridge Type

prgp Collector - Technicon Chromatography Corp.
1 Drop counting accessories for Time Flow Fraction Collector

Fraction Collector - Technicon Chromatography Corp.
1 Time Flow Fraction collector with 150 minute timer

Pumps - Milton Roy Co.
1 MM2-B=11.5 "Mini Pump"
Macalaster Bicknell
3 Eastern Model D6 Centrifugal Pump - Bronze Casting
Macalaster Bicknell

1 Eastern, Midget, Low pressure model D=6 Crackle finish
Bronze #35193

Relays - Central Scientific Co.
1 Cat. #99784 Relay

1 " #99785-A Electrode Relay, 50/60 cycle 115 V

Shaker -« Macalaster Bicknell
1 Burrell Shaker, Size C

1 Beckman DU Serial No. 89442

1 Powersupply Serial No. 77284

\Meter - (Beta Gamma) National Tech. Labs.
1 #10800 Beckman Geiger Counter, Model "MX.5"
Serial No. 21529

Counters - Eagle Signal Corp.
1 HZ 50A6 Microflex Counter 115 V 50/60 cycle;

400 count range, AAR A-212
1 HN84 Cabinet
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Autoscalers - General Radio
2 SC-4 Eagle Preset Counters

Pump - Sigmamotor Co.
1 Model T-6SH, with Graham 28A Variable drive,

1/6 h.p. motor ~ all mounted on special
base Serial No. 129 (S-547)

A-V SUBSTANTIAL DEVIATIONS

Substantial deviations from the foregoing shall be discussed
with and subject to the writtenm approval of the Commission.
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UNITED STATES ATOMIC ENERGY COMMISSION

CONTRACT AUTHORIZATION

DATE

SEP 2 0 1962

TO

FROM

S. R. Sgpirie, Manager
Ridge Operations

{0 NEW CONTRACT
@ RENEWAL OF

CONTRACT NO.

AT(40-1)=2130
PROJECT AGREEWENT NO.

1° CONTRACTOR

University of North Carolina

é - terRm 12 Months

3 PROJECT TITLE Investigation of Sorption and Ion Exchange Phermomenma in

Natural Soils and Treated Materials

4 RECOMMENDED TYPE

38 AT OPTION OF YOUR OFFICE
0. cosT rMsURSEMENTY
Q. ornen

Q crrr
O rixeo price

] ~ .
200

6 CLASSIFICATION Unclassified I
WORK TO BE PERFORMED IS UNDER CATEGORY _
AS DEFINED IN AECMANUAL SECTION 3403

[7 REPORTING REQUIREMENTS
(@ ALL ASPECTS OF THE WORK JHALL SE DESCRISED iN

SUFFICIENT DETAIL SO AS TO ENABLE OTHERS TO USE
THIS INFORMATION.

PROVISIONS OF AECM 3202 AND 3203 APPLY.

ONE COPYOF ALL REPORTS IS TO BE SENT TO THE
REPORTS AND STATISTICS BRANCH, ORO.

THE CONTRACTOR WiLL SUBMIT INFORMAL MONTHLY
LETTER REPORTS TO DRO{  COPIES) AND TO THE
OoR OPERATIONS OFFICE( COPIES)
QUARTERLY TECHNICAL REPORTS WILL SE SUBMITTED
BY THE CONTRACTOR AT WHICH TIME MONTHLY REPORTS
WILL STILL BE REQUIRED,

A DRAFT EMNAtSUMISARY. AEAORT FOR THECONTRACT
PERIOD IS TO BE SUBMITTED TO THE DIRECTOR, DRO,
15 oavs BEFORE (APTER) COMPLETION OF THIS
CONTRACT AND BEFORE THE REPORT 18 AEPRODUCHD.
IT 1S REQUESTED THAT THE

OPERATIONS OF FICE RECEIVE THIS REPORT AND
FORWARD IT TO THE HEADQUARTERS TECHNICAL POINT
OF CONTACT TOGETHER WITH AN EVALUATION OF THE
REPORT AND RECOMMENDATIONS AS TO FUTURE WORK
PROPOSED, IF ANY. 30
EINAL REPORT OUE
DRAFT.

REPORTING REQUIREMENTS REMAIN THE SAME AS
PREVIOUSLY AUTHORIZED, EXCEPT AS NOTED ABOVE.
20 cOPIES OF FINAL REPORT REQUIRED, -

&
2

DAYS APTER APPROVAL OF'

'S’ FINANCING -

g IT 18 DESIAKD THAT THIS CONTRACT BE FUNDED FOR ITS

@ THE ESTIMATED COST FOR THE TERM IS
s kS,wo
@ cosT cuiLing In THE AMouNT OF 8 45,000
HAVE (M3D) sean rrovioeD in T Current OR
OPERATIONS OF FICE FINANCIAL PLAN,
(X 030 IN THE AMOUNT OF § N/A
MAS (NOT) BEEN PROVIDED IN YOUR FINANCIAL PL AN,
{0 YOU SHOULD INOT) ASSORS G50 REQUIREMENTS
WITHIN TOTAL AVAILABILITY.
(3 COSTS ARE CMARGEABLE TO BUDGET ACTIVITY

ok 60 4o o2,

ENTIRE TERM

m IT SMOULD 8K NOTED THAT HEADQUARTERS HAS NOT
MADE A DETAILED REVIEW OF OVERHEAD, GENERAL AND
ADMINISTRATIVE EXPENSES, EQUIPMENT AND OTHER
RELATED COSTS AS 1T IS EXPECTED THAT THE OPERATION
OFPICE WILL INVESTICATE THESE ITEMS AS PART OF
ANY CONTRACT NEGOTIATIONS,

[0 FEE CALCULATIONS ARE TO BE MADE BY THE OPERATION
OFFICE CONSISTENT WMITH ARC FEE POLICY AND
STANDARD AEC SCHEDULES,

3 NO PART OF THE PUNDS UNDER THIS CON?.AC.T MAY BE
USED POR CONFERRING OF A FELLOWSHIP WITHIN THE

MEANING OF THE APPROPRIATION RIDER.
0] orTnen.

CONTRACTS ~2/70 (Ve

¢ BULN
SEP 24 1962



" UNITED STATES ATOMIC ENERGY COMMISSION DATE
CONTRACT AUTHORIZATION PAGE NO. 2
. Serial No. 62-158
10 S. R. Sapirie, Manager . :
Osk Ridge Operations Office CONTRACT NO.
"~ CONTRACTOR Ar(lo-1)-
d University of North Carolina PROJECT AGREEMENT NO.

8 'SCOPEOF WORK

Continue work on sorption of radioactive tracers in natural earth matherialsy,
and treated minerals.

9 SPECIAL PROVISIONS AND INSTRUCTIONS

IT1S REQUESTED THAT YOU KEEP THE CONTRACTS BRANCH ,DRD, ADVISED AS TO ANY FROBLEMS ENCOUNTERED IN YOUR
NEGOTIATIONS AND THE DATE OF EXECUTION OF THIS CONTRACT, TOGETHER WITH THE AMOUNT OF FUNDS OBLIGATED. .
THIS NOTIFICATION SHOULD BE MADE DIRECTLY TO DRD RATHER THAN WAITING FOR THE NORMAL OISTRIBUTION OF THE
CONTRACT DOCUMENT OR MONTHLY CONTRACT REPORT.

10 HEADQUARTERS TECHNICAL POINT OF CONTACT

Chief, Environmental & Sanitary Engineering Branch

Division of Reactor Development ,
HT -1

ENCLOSURES
sal - Proposal for Renewal of Research Contract
dated
Letter - Ltr. to Belter from Thomas, dated March 28,,1 June 15, 1962

' ’ ' [ [ J
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UNITED STATES GOVERNMENT

Memorandum

TO

FROM

SUBJECT:

Prank &, Pittumn, Simecter DATE: Jwne 36, 1943
sivisien of damstsr dovelopuant, Readgpuactsrs

Herman M. Roth, Director
Research and Development Division, Oak Ridge Operations

RENEWAL OF CONTRACT NO, AT-(40-1)- 'l’ o WIVEIIIY OF MRM CAR.DWm
(e By Co THONS)

We are submitting for your review and appropriate action the

following information concerning the contract which will expire
on m, Wiky

l. Renewal Proposal (
2. Progress Report (
3. Financial Statement (

We shall appreciate your advising us of your decision so that
we may proceed with the necessary contract action at. the
earliest possible date.

 LofA_

Herman M. Roth

Enclosure:
As Listed Above

s O 8, Showp, wenel.

Aites demm, YTOISTIe TopeT
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To: The United States Atonic Enerzy Commission
Research and Developuent Division
Post Office Box E
Oak Ridge, Tennesgee

Fron: The University of North Carolina
Chapel Hill, North Carolina
Proposal for Renewal of Research Contract

No. AT-(40-1)-2130

June 15, 1962

It is propt;aed that the above designated contract between the United
States Atomic Energy Commission and the University of North Carolina be
renewed for one year from October 1, 1962 to September 30, 1963.

The scope and plan of approach of the work will remain much as
déscribed in Appendix "A," Title VI, of Modification No. 5 to the subject
contract, except insofar as some of the work there mentioned has been
.conpleted.

In general we propose to divide our efforts between (1) fundamental
studies of the qualita-ive nature and quantitative description of the
effects observed in ionic sorption on siliceous materials and (2) the
application of this Lknovyledge to ths devel@t of practical means of
treating the effects observed when sorption takes place in flowing liquid-
stationary solid systems. As an example, we may cite the necessity of
taking into account the recently demonstrated irreversibility in stromtimn
sofption on clinoptilolite in any attempt to predict the behavior of this
nineral in a waste disposal operation.

Since all waste disposal systeas involving sorption are concerned

‘with oulti-ion solutions (necessarily containing hydrogen ion) and since

sorption from malti-ion solutions is a field very little undarstood, we



nay find it necessary to do some prelioinary work in three-ion competition.
It is, however, not nou clear that cither time or man-power will be
available for this vorl:.

We propose also to aid in the evaluation of zeolites and other

siliceous materials synthesized for possible use by the Atomic Energy
Comiigsion.

W € TThmss



I1.

III.

Personnel

Henry C. Thomas, Director
Part time, 9 months
Full time, 3 months

Research Associates, 2
Research Agsociates, 1
Technician

Secretarial-
Consultation within UNC .

Overhead
36% of saleries and vugel*
FICA aud Retirement (State)

Operating Expenses

Supplies, expendable

Travel

Service on electromic
equipment

Computer time

Commmmications, etc.
Laboratory services

NN [N SN

Total Proposed

Glass shop & machine work

PROPOSED BUDGET
Contract No. AT-(40-1)-2130

-

8888 8¢
28288 88

-
NYW W~

v w =

Estimated Balance, September 30, 1962

New funds requested from AEC

*Rate fixed by the Army Audit Agency

éyowra C-Caas;no

Henry
Principal Investigator

RN

14,317.50

4,600.00
53,417.50
8,919.86

44,497.64

e Uuddb

]

3,740.00

1,200.00
4,940.00

1,844.10

205.70
2,049.80

i
88

4,500.00

11,489.80
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EXPENDITURE STATEMENT
Contract No. AT-(40-1)-2130

ORTNPE T

The following statement shows the contributions of both the Atomic Energy

Commission and the University of North Cerolina for the period October 1, 1961 -

September 30, 1962. Column A gives actual expenditures for the period October 1,

1961 - May 31, 1962 (The University's contribution being in part estimated).

Column B gives cstim‘es for the period June 1, 1962 - September 30, 1962. Thess

estimates are in part based on actusl encumbrances.

The estimated balanég is based on the contribution of the Atomic Energy

Commission of $40,35) as otu\tod in Modification Mo. S of the contract.

Salaries and Wages
Rquipment

Supplies (approx.)
Travel

Communications (approx.)
Indirect cost
Retirement and FICA

Laboratory Services

Total expenditures (AEC) for the period 10/1/61 - 9/30/62;

\
A\ Column

\uge

19,720.14
306)83
2,200.
523.06
160 .00 \\_‘
\

3,473.50
800 .86

29,184.39

Bstimated unexpended balance 9/30/62

Total funds available (AEC) for period 10/1/61 - 9/30/62:

o
~2

&

2,494

\

}.,

g

|

W

e 1

\

ARC
13,820

200
100
4,973
662

20,157

49,
8,
38,

Column B
UNC

1,246

1,330
2,596

341.39
919 .86
261.25



PROPOSED BUDGET
Coutract No. AT-(40-1)-2130

For the Perfod QOct. 1, 1962-Sept. 30, 1963
(Revised Oct. 1, 1962)

1. Persommel AEC e,
Henry ¢ Thomas, Director
3/4 time, 9 months 7,000.00 1,250.00
Full time, 3 months 3,600.00
Rasearch Associates
K. B Deshpande, full time 10,000.00
1sa0 Hashimoto, full time 9,000.00
Research Assistant
Darryl Howery, half time 2,600.00
Secretarial 900.00
Consultation within UNC 1,200.00
33,100.00 2,450.00
II. Overhesd
36% of salaries and wages¥ 11,916.00 450.00
FICA and Retirement (State) 1,677.30 68.75
13,593.5%0 518.75
111. Qperating Expenses
1. Supplies, expendable ' 2,400.00
2. Travel 750.00
3. Service on electronic
squipment - . 300.00
4. Computer time 1,300.00 2,100.00
S. Communications, etc. 600.00
6. Laboratory services 3,000.00
7. Glass shop & machine work _1,500.00
3,350.00 6,700.00
Totsl Proposed $2,043.50 9,568.7%
Estimated Balance, September 30, 1962 7,045.94
NEW PUNDS REQUESTED FROM ARC 44,997.56

*Rate fixed by the Army Audit Agency

Henry C. Thotas
Principal Investigator Business Officer and Treadpfer

1209153



EXPENDITURE STATEMENT
Contract No. AT-(40-1)-2130

The following statement shows the contributions of both the Atomic Energy
Commission and the University of North Carolins for the period October 1, 1961-
September 30, 1962. Colusn A gives actual expenditures for the period October 1,
1961 - June 30, 1962 (The University’s contribution being in pari: estimated).
Column B gives estimates for the period July 1, 1962 - September 30, 1962.

These estimates are ia part based on actual eacumbrances.
The estimated balance is based on the contribution of the Atomic Energy
Commission of $57,598 as stated im Modificatiom No. 6 of the contract incressed

by $1018 from overestimate for the period ending 9/30/61, making s total of
$38,616.19.

Column A Columm B

ARC e ARC me
Salaries and Wages 23,812.95 937.50 9.787.49 312.50
Equipment 367.03
Materials and Services 2,436.09 663.00" 400.00
Travel 671.19 200.00
Cosmunications (approx.) 170.00 100.00
Indirect cost 8,580.17 337.50 3,653.67 112.50
Retirement and FICA 956.66 51.60 435.00 17.20
Laboratory Services 2,630.00 1,350.00

36,994.09 4,639.60 14,576.16 1,792.20

*credited directly to AEC sccount.
Total expenditures (ARC) for the period 10/1/61 - 9/30/62: 51,570.25
Estimated unexpended balamce 9/30/62 7,045.94
Total funds available (ARC) for period 10/1/61 - 9/30/62: $8,616.19

(Otodification Ko. 6 plus $1018 from mmtinu for
period ending 9/30/61)

" . c 7120
RAR IR
AUG | - 1962



Form OR-569 (2/53) REQUEST FOR CONTRACT ACTION (submit in duplicate)

1. Chairman

Res. & Dev, Div,
TO: R. G, Humphries Contract Board, From:

It is requested that the Contract Board take the necessary action to process the following described con-
wact action in accordance with the provisions of Bulletin OR-O&M-19:

2. Nature of Action Requested

[] selection of New Contractor and [X] modificadon of Conwract - -~

Negotiation of Contract. No.__AT= ‘0‘ -

Contractor: _University of North 11
B Chapel Hill, North Carol

(] Review and approval of Contract, Sub- ~ [] Other (Explain)

contract or Purchase Ordess— -

Number:____

Names—___

—

3. Naure of Services to be Covered by cbntnct

\ Counstruction [ ] Architect-Engineer ] Ocdher [X] (Explain) Research
WL Fundin Amount to be Obligated by this Contract Action § MNome /
Source of . s
Approved ORO Financial Plan, — Year 19—
Project No.__or, Activity No. =
Funds w be Obligated: Allotment No._—- -~ (F.Y. 19__ Fundiy~—___
Procurement Directive NOwo— Dated T
Issuing Office T~
------- _" g \\

Coocurrence in Funding Statement: (signed) W"“’L&’V

Chief, Budget Branch

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

Location of Work: Construction Directive No.,
Estimated Cost of Work to be Covered by this Contract Actdon $

Schedule: Date Woek o Start Estimated Completion Date
Description of Project or Activity:

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




6. Contract Board Docket 1. Request Submitted By: (signed)

No. Date; . Title:
(To be assigned by C. 8. SHOUP
Board Secregt-;ry) CHIEF, BIOLOGY BRANCH __  visiON

RESEARCH AND DEVELOPME!

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

Headquarters designated research contract
TITLE: "Scientific Problems in Dispasal of Fission Products®

(If more space Is required use separate sheets and attach heretos)

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

Modify contract to (1) reflect the transfer of title of a Helium Leak Detector,
Property No., X-64481, frem Gak Ridge National Laboratery, Unien Carbide Nuclear
Company, te the University of Merth Carolina, (2) reduce the AEC cemtribution fer
the current centract peried by the smount ef $662,62 which {35 the depreciated valug
of the equipment, and (3) increase the Contracter's cenmtributien te the preject
by $662.62. (If more space is required use separate sheets and attach heretn) -

10. Negotiated Contracts, (Show why it appears desirable to negotiate new coawract or to negotiate
modification to existing contract)

Letter from H, C. Thomas to (. 8. Sheup dated November 9, 1961

Mesorandum to Frank K, Pittman from Herman M, Roth
dated November 24, 1961

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

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

None

12, mec

Attach a statement summarizing the dispute together with pertinent documeats and Background
Material,

None

%%
L=
——d
J



THE UNIVERSITY OF NORTH CAROLINA
CHAPEL HILL

" DEPARTMENT OF CHEMISTRY Wovember 9, 19351

Dr. C. S. Sheup

Lesearch anu Jevelopment Divisicn
Ue. Se atomic zZnergy Commission
Cak Ridge, Tzannessee

Cear Dr. Shoun:

Reference: ORS:LM A
Thank you for your letter of Cctober 30 on the subject of the
Leak Detector.

The Denartment of Chemistry here would like to avail itself
of the opoortunity cf zcquiring: this instrument essentially under
the terms of your first suggestion. Tie University will compensate
our research contract account by the caount of the reduction in the-
AEC contribution. As soon as arrancecents can be made, I shall write
to you again on the subject.

e have been given to understand sy kir. Benson that Property V;\uff,YLXs‘”
Mo. X - 6421, the leak detector ir cizstion, is carried as of My ueﬂ LR
sovember 7, 1951 at 4662.52.. bY YL te

The arrangement will be adventageous %o all concerned here,
Thank you again for your cooperaticn in the matter.:

Yours sinéerely,

ﬁ/ma C. D hmns

H. C. Thomas
Professor

CC: Dr. liorrow

HCT:ej

LNTRA T - 2030 (0C)

B3

7T

i2;:iNOV 1 31961
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c

Frark K, Pittran, Director November 24, 1961
Division of Reactor Develorzcnt, l.eilquarters

lierc.an M, Roth, Director
Rescarch and Developzcnt Tivisic i, Cak Ridge Operations

CCNTRACT NOo AT=(40-1)-2130 = Ul IVEISITY OF NORTH CAROLINA

ORSsLM

This will confirm a telepiione ccuversation of Novenber 17, 1961,
between Dr. Joseph A, Lieterman of your Division and Lamar Medley
of this Office regarding tle trcnsfer of title of a Helium Leak
Detector, Property lo. X-64431, to the University of North Carolina
for use under the gbove contract,

The University of North Carolinc requested that title to the Leak
Detector, which has been on loan to them from the Oak Ridgze National
Laboratory since December 1957, be transferred to the University for
further use in connection wich the performance of research work under
Contract No. AT~(40-1)=2130. . have been advised by the Union Car-
bide KNuclear Company that the Dctector may be disposed of as far as
their need is conccrned.

In view of the above, we prod to effect the transfer of title to
this plece of equiprent to *1e (nxversity for use under the subject
contract by reducing the £IC cc tritution for the current period by
the amount of the depreciatcd v lue of the equipment which is $662,62,
The Contractor agrees to increz.e its contribution to the project by
a like a=ount, thus leavin3 thc total cost budget the same. These
arrangerents are satisfactory to the University of North Carolira,
CFNL, and this Office and were concurred in by Dr. lLieberman, There-

fore, an amount of $662,62 in ALC funds will be available for other
ficancing.

Original Signed By
/s/ Herman M, Roth

Original forwarded to AEC Headquarters
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Form OR-569 (2/53) REQUEST FOR CONTRACT ACTION (submit in duplicate)

1. Chairman

TO: R. G. Humphries Contract Board. me:Resea.rch & Development 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-O&M-19:

2. Nature of Action Requested

[ selection of New Contractor and [X] Modification of Contract

Negotiation of Contract. No AT-({40-1)-2130

Contractor;_University of North Carolina

Chapel Hill, North Carolina

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

Number:

Names

3. Nature of Services to be Covered by Contract

Construction [ Architect-Engineer [_] Other [ X] (Explain)  Research
4. Funding Amount to be Obligated by this Contract Action 3§ 40,353.00
Source of Funds

Approved ORO Financial Plan, Quarter, Fiscal Year 19__
Project No.___or, Activity No. 0¥ &O &0 o/

Funds w be Obligated: Allotment No.2¥=x/-9 (F.Y. 19.&.2 Funds)
Procurement Directive No. —— O —/ -

Issuing Office SE SR ¥
——————————————————————————————— I——-—-————7—._—_—.—.——————-—
Concurrence in Funding Statement: (signed) O/M/
Chief, Budget Branch
5. Project or Activity to be Covered by Contract Action:
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:

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

j oS

SO



8. Contract Board Docket T Reqn signed’

No. o P 1 81 ___S‘.._S_E&‘.\a’
(To be assigned by

. 8. SHOUP
Board Secretary) thr BIOLOGY BRANCH

RESEARCH AND OEVELOPMENY DIVISION |

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

Headquarters Designated Research Contract
TITLE: "Investigation of Sorption and Ion Exchange Phenomena in
Natural Soils and Treated Material®
(If more space is required use separate sheets and attach heretos)

Description of other changes to be covered by Modification:

Modify contract to provide for the performance of additional research to
be completed not later than September 30, 1962. The AEC will contribute
$40,353. The Contractor will contribute $5,648 and the estimated unexpended
balance is $17,908. .

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

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

Contract Authorization from Frank K. Pittman to S. R. Sapirie dated
September 11, 1961,

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

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

None

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

None




APPENDIX "A"

TITLE VI

This TITLE VI describes the research program and cost estimates agreed upon
between the Commission and the Contractor.

1.

2.

PROGRAM

de

Scope and Plan of Approach:

The Contractor will continue the conduct of research into the problem
of disposal of the radiocactive by-products of nuclear fission into
such systems as various types of clays, other soil minherals and sand
beds. This research will include such areas as (1) work on the sorp-
tive properties of heat-treated clays, (2) investigation of the iso-
topic nonexchangeability of strontium, barium and other ions on repre-
sentative clays and other soil minerals, and (3) studies of exchange
sorption on natural and synthetic zeolites.

BUDGET

e

Outline of Cost Estimates:

(1) Salaries and Wages: $38,700.00
Dr. H. C. Thomas (2/3 of time

for 9 months, full time 3 months) $10,600.00
Research Assoclates 23,600.00
Technician 2,400.00
Secretarial Assistance 900.00
Consultation 1,200.00
(2) F.I.C.A. and Retirement: 2,062.00
(3) Supplies and Services: 7,800.00
(4) Travel: 900.00
(5) Overhead (37.33% of Salaries and Wages): 14, 447,00
TOTAL $63,909.00

Items of property to be procured or manufactured by the Contractor,
or to be furnished by the Government, title to which will vest or
remain in the Government (see Article V): None, except that it is
recognized that title to the followling property procured or manu-
factured by the Contractor or furnished by the Government under
earlier TITLES remains in the Government:

Analyzer - American Instrument Co.
1 Cat. No. 5-445 Roller Particle sigze Analyzer
1" " 5.,51 Sound-resistant cabinet
1" " 5.456 Spec. Brass Sample Tube
i " 5.452 Low Pressure Air Pump



-2-

Centrifuge - Macalaster Bicknell
1 Internat!l Size 1 S.B. Serial # Z 6663

Demineralizer - Penfield Products
1 M-8 Cartridge Type

Drop Collector - Technicon Chromatography Corp.
1 Drop counting accessories for Time Flow Fraction Collector

Fraction Collector - Technicon Chromatography Corp.
1 Time Flow Fraction collector with 150 minute timer

Pumps - Milton Roy Co.
1 MM2-B-11,5 "Mini Pump"
Macalaster Bicknell
3 Eastern Model D6 Centrifugal Pump - Bronze Casting
Macalaster Bicknell
1 Eastern, Midget, Low pressure model D-6 Crackle finish
Bronze #35193

Relays - Central Scientific Co.
1 Cat. #9978L Relay
1 " #99785-A Electrode Relay, 50/60 cycle 115 V

Shaker - Macalaster Bicknell
1 Burrell Shaker, Size C

Spectrophotometer - Willi-N.Y. Inc.
1 Beckman DU Serial No, 89442
1 Powersupply Serial No. 77284
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INTERIM FORM

wRD-1 UNITED STATES ATOMIC ENERGY COMMISSION

Livew - CONTRACT AUTHORIZATION

DATE -
SEP 11 1961
Serial No. 62-031

.TO 8. R. Sapirie, Manager

FROM

O NEW CONTRACT
& RENEWAL OF
=7 N

{230

CONTRACT NO.
AT(40-1)-2130
PROJECT AGREEMENT NO.

1- CONTRACTOR
University of North Carolina

2 TERM

- 12 months -- beginning
as soon as possible.

J7 REPORTING REQUIREMENTS

3. PROJECT TITLE . Investigation of Sorption

: Solls and Treated Materials.

and Ion Exchange Fhenomena in Natural

4 'RECOMMENDED TYPE

. [3 AT omrTIONOF YOUR OFFICE
0 cosr mEvBURSEMENT
Q. ornen

O crrr
O rixeEp erice

6 CLASSIFICATION .
. . WORK TO BE PERFORMED IS UNDER CATEGORY_ _L

NS DEFINED IN AECMANUAL SECTION 3403

¢

ALL ASPECTS OF THE WORK :SHALL BE DESCRIBED IN
SUFFICIENT DETAIL SO AS TO ENABLE OTHERS TO USE
THIS INFORMATION.

PROVISIONS OF AECM 3202 AND 3203 APPLY,

o

a
D ONE COPYOF ALL REPORTS IS TO BE SENY TO THE
REPORTS AND STATISTICS BRANCH, DRD,
THE CONTRACTOR WILL SUBMIT INFORJAAL MONTHLY
LETYTER REPORTS TO DRD ( COPIES) AND TO THE
OPERATIONS OFFICE ( COPIES)
QUARTERLY TECHNICAL REPORTS WILL BE SUBMITTED
BY THE CONTRACTOR AT WHICH TIME MONTHLY REPORYS
wiLL STILL BE REQUIRED.
A DRAFY FINAL SUMMARY REPORT FOR THE CONTRACT
PERIOD 1S TO BE SUBMITTED TO THE DIRECTOR, DRD,
DAYS BEFORE lAPTER.’ COMPLETION O" THIS- B
CONTRACT AND BEFORE THE REPORT 1S REPRODHICED.
1T 1S AEQUESTED THAT THE
OPERATIONS OFFICE RECEIVE T: (IS REPORT AND
FORWARD IT YO THE HEADQUARTERS TECHNICAL POINT
OF CONTACT TOGETHER WITH AN EVALUATION OF THE
REPORT AND RECOMMENDATIONS AS TO FUTURE WORK
PROPOSED, IF ANY.
FINAL REPORT DUE
DRAPFT,
' REPORTING REQUIREMENTS REMAIN THE SAME AS
. PREVIOUSLY AUTHORIZED, EXCEPT AS NOTED ABOVE,
o

T COPIES OF FINAL REPORT AEGUIRED. '
. No change in reporting requirements.

DAYS AFTER APPROVAL OF;

5'FINANCING -
r -

TTHE ESTIMATED COST FOR THE TERM 1s_

$40,000 ' '

COST CEILING IN THE AMOUNT OF sh0,000

HAVE (SDAX SEEN PROVIOED In THE  OR

OPERATIONS OF FICE FINANCIAL PLAN,

GS0 IN THE AMOUNT OF § N/A

MAS (NOT) BEEN PROVIDED IN YOUR FINANCIAL PLAN,
YOU SHOULD (NOT) ABSORB 330 REQUINEMENTS

WITHIN TOTAL AVAILASILITY,

COSTS ARE CHARQEABLE TO BUDGEY ACTIVITY

Lo Q1.

IT IS DESIRED THAT THIS CONTRACT BE FUNDED PFOR ITS
ENTIRE TERM

IT SHOULD BE NOTED THAT HEADQUARTERS HAS NOT
MADE A DETAILED REVIEW OF OVERHEAD, GENERAL AND
ADMINISTRATIVE EXPENSES, EQUIPMENT AND OTHER
RELATED COSTS AS IT 13 EXPECTED THAT THE OPERATION
OFFICE WILL INVESTIGATE THESE ITEMS AS PART OF

ANY CONTRACT NEGOTIATIONS.

FEE CALCULATIONS ARE TO BE MADE BY THE OPERATION
OFFICE CONSISTENT WITH AEC FEE POLICY AND
STANDARD AEC SCHEDULES

NO PARY OF THE FUNDS UNDER THIS CONTRACT MAY BE
USED FOR CONFERRING OF A FELLOWSHIP WITHIN THE
MEANING OF THE APPROPRIATION RIDER,
O oTHEa.




_‘ UMNITED STATES A,EIC ANEROY COMMSSION DAT!
CONTRACT AUTHORIZATION PAGE NO, 2 ' |
ARSI : Serial Ng, 53:93;
10 .
S. R. Sapirie, Manager, CR CONTRACT NO.
NTRACTOR PROJECT AGREEMENT NO.
University of North Carolina :

¢ SCOPEOF WORK

Continue work on sorption of radiocactive tracers in natural earth
materials. '

Complete study of anion uptake by thoriated silica gels.

Scope of work is described in The University of North Carcolina's
' Proposal (Revised August 1k, 1961).

’ SP!CIAL PROVISIONS AND INSTIUC'NONS

NEGOTIATIONS ANO THE DATE OF EXECUTION OF THIS CONT.ACT, TOOKTHER WITH THE AMOUNT OF PUNDS OBLIGATED.
THIS NOTIFICATION BHOULD B MADE DIRECTLY YO ORO RATHER THAN WAITINO POR THE NORMAL DISTRIBUTION OF THE
CONTRACT OCOCUMENT DR MOMTHMLY CONTRACYT REPONT, .

1

N!ADQUAI?IR! TECHNICAL POINT OF CONTAC

Chief, hviromm & Sunituy Engineering Branch,
Kuclear Safety, Division of Reactor Development

INCLOWRIS




b

3
/
.

e
Ll

]
i

To: The United States Atomic Energy Commission
Research and Development Division
Post Office Box E
Oak Ridge, Tennessee

From: The University of North Carolina
Chapel Hill, North Carolina

Proposal for Renewal of Research Contract

No. AT-(40-1)-2130

It is proposed that the above designated contract between the United
States Atomic Energy Commission and the University of North Carolina be renewed

for one year, from October 1, 1961 to September 30, 1962.

The scope and plan of approach of the work will remain very similar
to that described in Appendix A, Title V, of Modification 4 of the contract
with some specific changes the reasons for which are made clear in our progress
report, namely: (1) Work on the sorptive properties of heat-treated clays
has been substituted for the study of the Utah bentonites. (2) Attempts to
find a model for the low capacity cation exchangers such as are found in sand
beds have not thus far been particularly successful and this work will not
be emphasized. We do wish to extend and push to completion the study of the
thoriated silica gel anion exchanger.

It appears to us most important that a thorough investigation be
made of the isotopic nonexchangesbility of strontium, barium, and other ioms
on representative clays and other soil minerals. It will certainly be neces-
sary to understand this aspect of "'fixation' in view of the possibility of
its effect on the injection of solutions of fission wastes into beds of

clayey sands. We are, in fact, now engaged in extending this work.

I 5o



We wish to continue our fundamental studies of exchange sorption
on natural and synthetic zeolites. OQur belief that such studies can tell
us much about the nature of exchange sorption on alumino-silicates has not
been altered. In this connection we may remark that we have offered our
services in the examination of a series of commercially prepared artificial

zeolites and altered clays in the event that the Atomic Energy Commission

undertakes to support this work.

a/ﬂ/wvg C & Jhomos

Henry C. Thomses
Principal Investigator

o1

(]
By

| A% - d){ Sl L e
SN DL BTy g i .
Rt L "‘;:f.»‘s..f B
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PROPOSED BUDGET

Contract No. AT-(40-1)-2130
For the period October 1, 1961 through September 30, 1962

I. Personnel

ARC me
Heary C. Thomas, Director W
Part time, 9 wonths $ 7,000.00 $ W
Full time, 3 months 3,600.00
Research Asgociates, 2 18,400.00
Research Associates, 2 5,200.00
Technician 2,400.00
Secretarial 900.00
Consultation within UNC 1,200.00
$37,500.00 $4 5948700
II. Overhead, /7377 v 5
(37.33% of wages and salariest) 13.99£,H 184410
(¥.1.C.A. and Retirement (State) 2,062.50° __205-70)
$16;061:25- $2;049+80—
II1. Operating Expenses
1. Supplies, expendable 2,400.00
2. Travel 900.00
3. Service on electronic equipment 800.00
4, Communications, etc. 600 .00
S. Laboratory services 2,500.00
6. Glass shop & machine work 1,500.00
$4;700-00 $45000-00
JY M7 e
Total Proposed $58,261.85% $10 T
Bstimated Balance, Sept. 30, 1961 $17,908 34 J__{,/f
New funds requested from AEC $40,352.91
23573

® Rate fixed by the Army Audit Agency
Salary changes represent University policy.

oo CThrman

Henry C s A. H, 8h
Principal lavestigator Business

L2970



EXPENDITURE STATEMENT

Contract No. At-(40-1)-2130

The following statement shows the contributions of both the Atomic Energy
Commission and the University of North Carolina for the period October 1, 1960 -
September 30, 1961. Column A gives actual expenditures for the period October 1,
1960 - May 31, 1961 (the University's contribution being in part estimated).
Column B gives estimates for the period June 1, 1961.- September 30, 1961. These
estimates are in part based on actual encumbrances.

The estimated balance is based on the contribution of the AEC of

$65,532.00 as stated in Modification No. 4 of the contract.

Column A Column D
AEC UNC AEC UNC
Salaries and Wages $16,153.36 $2,494.33 $12,951.68 $1,245,.57
Equipment 2,502,72 2,707.65
Supplies 2,318.45 1,160.00
Travel 768.06 918.00
Communication, etc. 269.66 135.00
Indirect Cost 4,328.90 3,410.18
Laboratory Services 2,733.00 1,367.00
$26,341.15 $5,227.33 $21,282.51 $2,613.67
Total expenditures (AEC) for the period 9/30/60 - 9/30/61 $47,623.66
Estimated unexpended balance 9/30/61 17,908.34
Total funds available (AEC) $65,532.00



Form OR-569 (2/53) REQUEST FOR CONTRACT ACTION (submit in duplicate)

1. Chairman

TO: R. G. Bumphries Contract Board. From: 2esearch and Development 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-O&M-19:

2. Nature of Action Requested

[] selection of New Contractor and X] Modification of Conmract

Negotiation of Contract. No. AT={L40-1)=~2130

Conuactor:ﬂmwb_l'_ﬂi—min#
Chapel Eill, North Carolina

(] Review and approval of Contract, Sub- [] Other (Explain)

contract or Purchase Order.

Number:

Name: z

3. Nawre of Services to be Covered by Contract

Construction [ ] Architect-Engineer [ ] Other [X] (Explain) Research
4. Funding Amount to be Obligated by this Conzract Action $ 45,958.00
Source of Funds

Approved ORO Financial Plan, _______Quarter, Fiscal Year 19__
Project No.___or, Activity No. ¢/ 0¥ 0 S 63 /
Funds o be Obligated: Allotment No F.Y. 194/ Fundy)

Procurement Directi 2 ( ated_/071J -CC
Issuing Office

Concurrence in Funding Statement: (signed) M

Chief, Budget Branch

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

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

Descriptdon of Project or Activity:

(If more space is required use separate sheers and attach heretor)
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Conuact Board Docket 7. Reguest Submitted By: (signed)
No. Dmnhz T .
(To be assigned by ‘;"H?'J, BIOLOGY BRANCH

Board SC“CWY) RESEARCH AND D‘VELQPM.E.NT Divia.e N

Complete Description of Services to be Furnished by Contractor:

Headquarters DJesignated Research Contract.

TITLE: "Scientific Problems in Jisposal of Fission Products®

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

9.

Description of other changes to be covered by Modification:

Hodify contract to provide for the performance of additional research to
be completed not later than September 30, 1961. The AEC will contribute

$46,9558. The Contractor will contribute $10,340.58 and the estimated
unexpended balance is $18,57L.

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

10

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

Memo from F. K. Pittman to S. R. Sapirie dated October 12, 1960.
Teletype from F. K. Pittman to S. R. Sapirie dated November 8, 1960.

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

i1.

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

None

12.

Diguus:

Atach a statement summarizing the dispute together with pertinent documents and Background
Material.

None

ot e e o it ks A5



APPENDIX "AM
TITIE V
This TITLE V describes the research program and cost estimates agreed upon
between the Commission and the Contractor.

1. PROGRAM

a. Scope and Plan of Approachs

The Contractor will continue the investigation of the sorption of
various types of ions on zeolite type minerals. With the possi-
bility of the disposal of radiocactive wastes into deep sand beds
in mind, the Contractor proposes to study the kinetics of the
sorption process on sands of low ion exchange capacity. In addi-
tion, the Contractor will conduct investigations concerning

(1) the sorption of trivalent positive ions from acid solutions
on to montmorillonite clay, (2) the behavior of a glassy Utah
bentonite in the sorption process, and (3) the properties of a
synthetic anion exchanger which will provide an extreme example
of anion exchange properties of so0il minerals.

2. BUDGET
— a. Outline of Cost Estimates:
(1) sSalaries and ess $51,510.00
Dr. H. C. (o) %} (6% of time
9 MOSey full time 3 mOS.) ‘lB,ﬂ0.00
Research Associates 27,000,00
Research Assistants and
laboratory Assistance 95200.,00
Secretarial Assistance 900.00
Consultation 1,200,00
(2) Supplies: 3,600.,00
(3) Laboratory, Glass and Machine Shop
Services, etc.: 55400400
(4) Freight, Phone, Postage, etc.: 600400
(5) Travels , 1,200,00
(6) Overhead (26.33% of Salaries and Wages): 13,562.58

TOTAL  $75,872.58

L2900l , o



b.

Ttems of preperty to be procured or manufactured by the Contractor,
or to be furnished by the Government, title to which will vest or
remain in the Government (see Article V): None, except that it is
recognized that title to the following property procured or manu-
factured by the Contractor or furnished by the Government under
earlier TITIES remains in the Government:

Analyzer - American Instrument Co.
1 Cate. No. 5-UlS Roller Particle size Analyser
1w " S.l8) Sound-resistant cabinet
1" ® SJi56 Spec. Brass Sample Tube
1 " Si52 Low Pressure Air Pump

Centrifuge - Macalaster Bicknell
1 Internat'l Size 1 S.B, Serial # Z 6663

Demineralizer - Penfield Products
1 M-8 Cartridge Type

Drop Collector - Technicon Chromatography Corp.

1l Drop counting accessories for Time Flow Fraction Collector

Fraction Collector - Technicon Chromatography Corp.
T Time Flow Fraction collector with 150 mimute timer

Pumps -~ Milton Roy Co.
1 W2-B-11.5 "Mini Pump"
Macalaster Bicknell

3 Eastern Model D6 Centrifugal Pump - Bronze Casting
Macalaster Bicknell

1 Bastern, Midget, Low pressure model D=6 Crackle finish
Bronze #35193

Relays - Central Scientific Co.
1 Cat. #9978l Relay
1 " $#99785-A Electrode Relay, 50/60 cyele 115 V

Shaker - Macalaster Bicknell
1 Burrell Shaker, Size C

ctrophotometer - Will-N.Y. Inc.
1 Beckman DU Serial No. 89442

1 Powersupply Serial No. 7728k



Survey Meter - (Beta Gamma) - National Tech. Labs.
#10800 Beckman Geiger Counter, Model "MX-5"
Serial No. 21529

Counters - Eagle Signal Corp.
T 1 HZ SOAS Microflex Counter 115 V 50/60 cycle;

LOO count rangs, AAR A-212
1 HNSL Cabinet

Autoscalers - General Radio i
2 SC-L Eagle Preset Counters

Pump - Sigmamotor Co.
1 Model T-6SH, with Graham 28A Variable drive,

1/6 h. p. motor - all mounted on special
base Serial No. 129 (S-547)
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OF CONTRACT AT/40-1/-2130 WITH THE UNIVERSITY OF NORTH CAROLINA PD
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o Oﬂic‘e Memorandum - vniTED states GOVERNMENT

™ R e ot 12

K. Pittaan, Director },«V vt

mmig: of Reactor Development SUM. OCT 1419560

mx& OF CONTRACT AT(40-1)-2130 WITR THE UNIVERSITY CF NORTH
CAROLINA, CHAFEL HILL, NORTH CARCLINA

RDs AIMsCsRJH

It is requested that your offioce negotiate, exscute, and administer
an extension to Comtract AT(40-1)-2130 with the University of

North Carolima, Chapel Hill, North Carolina, in accordance with the
following provisions: . _ ‘ -

I, Titles "Seientific Problems in Disposal of I‘i;aion ﬁp@ot&fi o

g .
e AR AR TS ke T
II. Gaperal Description and Scope of MWark: -, . git#T .| o

L1
*

The University will comtimme to make progress om soil studles .
in connection with the investigation of both theoretical laboratory
aspects for the afisorption of radicactive tracers and %o develop ,
snalytical propedures for the study of the motion of these’ tracers :
with wvater in the soil; advanoce the research in comnection with the .
scientific problsms encountered when redicactive nuclides are re-
leased into contact with the soil minerals; continus the work for
the evaluation of the permanence of the fixatiom of nuclides in
glasses; exploratory work in the sorptiom of cesimm and strontium
on vermiculite will be completed; competition of Os and Na on special
clay minerals (clinoptilolite, ete.) and temperature effects will be
investigated and studies of a highly theoretical nature will continue
in connection with the thermodynamics of interfacial regions in order
to better understand tbe sorption of fission fragmente on minerals,

III. Iype of Contragts Lump—ewm.

000
Oak Ridge Operations Qffice im Finanocial
of this contract. This is a lump-sum ocontra
exists for funds for GS8QO. Coets are
04 Q4 05 02 1.

. t For ome year spproximately Oot. 1,
1%. REragk hodﬂug |
V. Semcity Roviaiongs This contract, and the work performed
thereunder, is Tnolassified, Category I. A m
vi. mml “» o ;:sii:\ 5 5“ (
A. Punds in the amount of $45,000 have - "Mto ,

i
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B. It should be noted that Headquarters hes not nia e
detailed review of overhead, general and administrative expenses,
salaries, equipment and other related costs as it is expected
that the Operations Offices wlll investigate these items as part
of any contract negotiationl.

i
VII. Beporting Requirementat ., : %
Reporting requ:Lrements are the same as suthorized I@ our o
memorandum of December 8, 1959, with the adcition of one popy of
sach report to be sent to Reports and Statisties Branc!? PRD. :

VHI- Svecial Iostructions -

advised as to any problems encoumtered in your negotiatd #is and - s
the date of execution of this contract, together with the amount B
of funds obligated. This notification should be made ctly to
IRD rather than waiting for the norma} distribution of t contract
document or monthly contract report,

IX. Beadquarters Technioal Poipt of Contact:

Chief, Environmental and Sanitary Engineering Brandh
Nuclear Technology, Division of Reactor Development,

.
b4
9
¥
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THE UNIVERSITY OF NORTH CAROLINA + Consolidated Office
University of North Caroling m CHAPEL HiLL ¢+ North Carolina State College of Agriculture and Engineering in RALLIGH ¢ The Woman's Coilege in CREENSBORO

WILLIAM FRIDAY CHAPEL HILL
Presiden:

June 29, 1960

Dr. Herman M. Roth, Director

The United States Atomic Energy Commission
Research and Development Division )

Post Office Box E

Oak Ridge. Tennessee

, Dea}t Dr. Roth: .
B . -
Enclosed herewith please find a proposal for renewal of Research
Contract No. AT-(40-1)-2130: '"Scientific Problems in Disposal
of Figsion Products.' An amount of $45,999. 81 is requested for
- the period from October 1, 1960. to September 30. 1961. - This
research is under the direction of Dr. Henry C. Thomas of the

Institute of Natural Science, University of North Carolina at Chapel
Hill.

We hope that this proposal will merit your consideration.

- ';"‘.;; Wﬂham Fnday 1

C_o rdially ,

-

L Encloaurés . fi :
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THE UNIVERSITY OF NORTH CAROLINA
CHAPEL HILL

CEPARTMENT OF CHEMISTRY

'Dear Dr. Roths

June 30, 1960

Dr. Herman M. Roth, Director
Research and Development Division
Ues S. Atomic Energy Commission
Post Office Box E

Oak Ridge, Tenn.

.- ‘ P I3

e s
-

. Enclosed herewith are our progress- repor,ts, e
renewal request, expenditure statemerit,"etc. The budget
for the proposed work for next year has been dramn up -
after consultation with Dr. Joseph.A. Liebemn inm -
Washington, a S o

»
.

Contrary to the statement in the progress report, -
we have been able to complete our account of sorption -
on vermiculite and this portion of our progress report
is enclosed herewith. According to the terms of the
contract this has been treated as a draft.

Very truly:yOufst' o, o
y lhomes
(/ . g D ) :
Henry C. Thomas, . O .
V 7 ’ e, . f > - . .h . "21"
"MCTsBIR - - f;iv'" O 3
Emlosure$ o ' ». /——f;:.“ PR ' e
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TOs The United States Atomic Energy Commission
Research and Development Division
Post Office Box E
Oak Ridge, Tennessee

FRQMs The University of North Carolina
Chapel Hill, North Carolina

Proposal for the Renewal of Research Contract
No. AT-(40~1)=-2130

It is proposed that the above designated contract between the United
States Atomic Energy Commission and the University of North Carolina be re~
newed for one year, from October 1, 1560 to September 30, 1961.

The scope and plan of approach of the work will remain in ocutline the
same as described in Appendix "A", Title IV, of Modification No. 3 of the
above designated contract. Much of the work here described has been sub-
stantially completed, or perhaps better said, carried as far as appears to
be reasonable. ¥ork of a similar nature involving sorption on the mineral
clinoptilolite has been started. i'e hope to pursue these studies and studies
on similar zeolites to considerable lengths. It is probable that by this

means we will obtain a better understanding of the phenomena of exchange sorp~
tion in general.

In view of the possibility of the disposal of radioactive wastes into
deep sand beds, we have started a program which has as its final aim the study
of the kinetics of sorption on sands of low exchange capacity. To this end,
we are attempting to synthesize sandy materials with silanol surfaces. The
preliminary experiments show definite promise, and we wish to continue this
worke. Directly related to this, we wish to extend our former work on tri-
positive ions to studies of the sorption of these from acid solution, first
on montmorillonite clay. It acpears probable that any disposal method into

sand beds will be markedly influenced by competitions between aluminum and
the radioactive nuclides.

Work of a somewhat more academic nature is being carried on by two grad=
uvate student assistants. This involves study of the behavior of a glassy
Utah bentonite (this material can be considered as an extreme example of a
sandy exchanger ), and a study of the properties of a synthetic anion ex-
changer (which provides an extreme example of the anion exchange property
of soil minerals). Both of these investigations remain in a preliminary
stage, but show promise of supplying useful background knowledge, and we
believe they should be carried to a reasonable conclusion.

il



BUDGET

CONTRACT NO, AT - (40-1; - 2130
Proposed for the period October 1, 1960 through September 30, 1961

1. Personnel AEC UNC
Henry C. Thomas, Director
Part-time, 9 months $ 6,170.00 $ 3,740.00
Full-time, 3 months 3,300.00
Research Associates, 3 27,000.00
Research Assistants, 2 4,800.00
Laboratory Assistant 49 400,00
Secretarial assistance 900.00
Consultation within UNC ——— 1.200.00
&6’570.w &,940-&
I1I. Overhead to University R iy A g
(26.33% of wages and salaries) $12,261.88 $1,300.70

1I11. Operating Expenses

1. Supplics, expendable $ 3,600.00

2. Special machine work 500.00

3. Travel 1,200.00

4e Scrvice on clectronic equipment 800,00

5., Fr.ight, phonc, postage, etc. 600.00

6. Laboratory sasrvices¥ $2,500.00

7. Glass shop and machine shop 1,600.00
$ 6,700,00 $4.,100.00

Total proposed for abovc period $65,531.88 $10,340.70

Estimated balance, Septemb~r 30, 1960 f19,532.07

- - ®

New funds requested from AEC $45,999.81

#The increasc in this item reflects the additionzl contribution of the
University through its ncwly establish.d Health Physics service.

Henry C. Thomas W. D. Carmichael, Vice President
Principal Investigator and Finance Officer




6. Contract Board Docket 1. Request Submitted By: (sign |
No. Da
(To be assigned by
Board Secretary)

el
CHIEF, BIOLOGY BRANCH
RESEARCH AND OEVELOPMENT

8. Complete Description of Services to be Furnished by Contractor:
“zadsuarters designated researcn contract
TTTLE: "3cientific Protl.ums in Disposal of rission Proauctsh

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

9. Description of other changes to be covered by Modifications

See Attachment TA"

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

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

.emorandum from rrank K. Pittman to S. R. Sapirie dated December 8, 1959.

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

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

wone

12. mutea

Auach a statement summarizing the dispute together with pertinent documents and Background
Material,

Jone

1027,
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“caily contract to grovide fcr tre rerforiance of additicnal research
to te corplsted rot later tran Sertesmter 30, 1900, The .EC 11l
contrisvte .LC,31L. The Contracter will ceitritute 9,0u1.37, and

tre estimated unexjperded talance is 11,110. irclude provisions lor
the subiission of rerorts as fcllevws:

1. Informal _onthly Zegport Zeven Cogpies

2. Complete Scientific Report* Twenty-two cogies
(including rerroduc-~
tion mesters) within
30 days after exyira-
tion of contract termu.

#estlts of the investigation will be described in the final report in
sufficient detail to allow other interszsted zroups to utilize the infor-
mation. five draft copies of the final report shall be submitted to the
zesearch and Development Division, within 15 days before completion of
tkis contract and berore report is rezroduced.
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APPENDIX "A"

TITLE IV

This TITLE IV describes the research program and cost estimates agreed upon
between the Commission and the Contractor.

1. PROGRAM

Scope and Plan of Approachs

The Contractor will continue work on methods and facilities for
testing, on a laboratory scale, of radicactive waste disposal of
fission products and related nuclides, to include standard leach
tests on materials prepared by others, basic and fundamental
chemical and physical problems involving sorption on soil minerals,
and specifically, efforts on sorption studies of vermiculite,
attapulgite, and contimue work on the sorption of the trivalent
metals on montmorillonite. So far as possible, studies will also

be prosecuted on flow through packed beds with various radioactive
tracers.

2. BUDGET

a.

Qutline of Cost Estimates:

(1) Salaries and Wages: $37,810.00
Br. H. C. Thomas (60% of time 9 mos.
full time 3 mos.) $13,210.00
Research Associate 16,200.00
Research Assistants 6,000.00
Consultation 1,200,00
Secretarial Assistance 1,200,00
(2) Equipment: 2,000.00
(3) Supplies: 4,800400
(4) Laboratory, Glass and Machine Shop Services, etc.: 4,100.00
(5) Freight, Phone, Postage, etc.: 600,00
(6) Travel: 1,200,00

(7) Overhead (26.33% of Salaries and Wages): 9,955.37

Total ’60,)465037



b. Items of property to be procured or manufactured by the Contractor,
or to be furnished by the Government, title to which will vest or
remain in the Government (see Artitle V): None, except that it is
recognized that title to the following property procured or manu-
factured by the Contractor or furnished by the Government under
earlier TITLES remains in the Govermment:

Analyzer - American Instrument Co.
1 Cat. No. 5-U4L5 Roller Particle size Analyzer
1 n 54,51 Sound-resistant cabinet
1w n  5.,56 Spec. Brass Sample Tube
1 n 5,52 Low Pressure Air Pump

Centrif_uge - Mastalaster Blicknell
1 Internat'l Size 1 S.B. Serial # Z 6663

Demineralizer - Penfield Products
1 M-8 Cartridge Type

Drop Collector - Technicon Chromatography Corp.
N 1 Drop counting accessories for Time Flow Fraction Collector

Fraction Collector = Technicon Chromatography Corp.
T Time Flow Fraction collector with 150 minute timer

Pumps - Milton Roy Co.
1 WM2-B-11.5 "Mini Pump"
Macalaster Bicknell
3 Eastern Model D6 Centrifugal Pump - Brona Casting
Macalaster Bicknell
1 Eastern, Midget, Low pressure model D-6 Crackle finish
Bronze #35193

. Relays - Central Scientific Co.
. 1 Cat. #9976l Relay
1 " #99785-A Electrode Relay, 50/60 cycle 115 V

Shaker - Macalaster Bicknell
1 Burrell Shaker, Size C

Spectrophotometer - Will-N.Y. Inc,
1 Beckman DU Serial No. 89LL2
1 Powersupply Serial No. 77284

1129180
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Survey Meter - (Beta Gamma) - National Tech. Labs.
1 #10800 Beckman Geiger Counter, Model "MX-5" Serial No. 21529

Counters - Eagle Signal Corp.
1 HZ 5046 Microflex Counter 115 V 50/60 cycle; 400 count range
AAR A-212
1 AN8L Cabinet

Autoscalers - General Radio
2 SC-4 Eagle Preset Counters

Pump - Sigmamotor Co.
1 Model T-6SH, with Graham 28A Variable drive, 1/6 h. p.

motor - all mounted on special base Serial No, 129
(S-547)



SYANDARD FORM M0, 84

'Oﬁice Memorandum « UNITED STATES GOVERNMENT

T0 : 8. R. Sapirie, Manager DATE:
Oak Ridge Operations Office DEC 8 1339

rroM : Frank K. Pittmen, Director Qx“ %Pl
Yivision of Reactor Develorment

SUBJECT: EXTERSION OF CONTRACT AT(40-1)-2130 VITH THE UNIVERSITY OF
NORTH CAROLINA, CHAPEL HILL, NORTH CAROLIMA

SYMBOL:  RD:ADM:C:DHG

It is requested that your office negotiate, execute, and administer
an extension of Contract AT(#0-1)-2130 with the University of Nerth
Carolina, Chapel Hill, North Carolina, in accordance with the
following provisions:

1. Title: "Scientific Problems in Disposal of Pission Products”

2. 8cope of Work: The following work will be carried out:

a. Continue to investigate scientific problems encountered
vhen radiocactive nuclides are released into coantact with
the s0il minerals; specifically to advance the studying
both theoretically and in the laboratory for the adsorption
of radiocactive tracers and to develop analytical procedures
for the study of the motion of these tracers with water in
the soil.

b. Laboratory research equipment has been provided and is in
use for the svaluation of the permanence of the fixation
of nuclides in glasses. These facilities will be used in
the study of diffusion in glasses.

c. As a long term objective, the investigator plans to provide qﬁ7
a center for advanced instruction and research in the pro- éb‘
blems related to the disposal of fission products.

3. % of Contract: At the discretion of the Osk Ridge Operations
ce

k. Term of Contract: October 1, 1959 - September 30, 1960

Se mmg Provisions: This contract, and the work performed
r, is unclassified.

J12457

OEC 10w
V128100



8. R. Sapirie -2-

6. PFinancing: Funds in the amount of $40,000 are available in
the current OROO Financial Plan. Costs are to be charged to

Budget Activity k52, It is desired that this contract be
funded for its total term as authorised.

It should be noted that Headquarters has not made a detailed
reviev of overhead, general and administrative expenses, equip-
ment and other related costs as it is expected that the Operations

Office will investigate these items as part of any contract
negotiations.

Tee calculations are to be made by the Operations Office con-
sistent with AEC fee policy and standard AEC schedules.

Te m_rt_i_ng muir-en :
a. Informal monthly reports in five copies for the l2-moath

period are to be submitted to the Division of Reactor
Development.

b. Praft final summary report for the 12-month period is to
be sulmitted ¥ the Director, Divisicn of Reactor ncnlomt,]\

~ 15 days before complétion of this coantract and before report
C ' is reproduced.

o \ ¢. AllL aspects of the work shall be described in sufficient
N detail so as to enable others to use this information.

d. Twenty copies of the final report, and a reproducible
' master, are required within 30 days after contract tem.

e. Provisions of AEC Manual 3203 apply.

8. 1al Provisions and Instructions:

- s. No part of the funds under this contract may be used for
the conferring of a fellowship within the meaning of the
Appropriation Rider.

b. It is requested that you keep the Contracts Branch of the
Division of Reactor Development advised as to any problems
encountered in your negotiations and the date of execution
of this contract. This notification should be made directly
to DRD rather than awaiting the normal distribution of the
contract document or monthly contract report.

< Vo0
c_.(aluL



8. R. “piri‘ .3 -

9. Headquarters Technical Foint of Contact: Chief, Envirommental

and Sanitary Engineering Branch, Huclear Technology, Division
of Reactor Develomment.

Enclosure: 97 #a<
Proposal

brzatao



THE UNIVERSITY OF NORTH CAROLINA

CHAPEL HILL

ACCOUNTING DEPARTMENT

ADDRESS REPLY TO:
Box 690
CHAPEL HILL

aam & 3

pttn: Rescarch A3CTumuing

January 6, 1960

Dr. C. S. Shewp

Chief, Biology Bramch

Research and Development Division
~ U, S. Atemic tnergy Commissien
" Oak Ridge, Temmessee

Re: Costract Number AT~(40«1)=2130

Dear Dr., Sheuwp:

This is to confirm to you that the overhead rate of 26,33 per cent

is applicable to Salaries and Wages under the above meationnd contract.
The following charges should be made in the budget submitted for the
period October 1, 1959 through September 30, 1%60:

Item 11  Overhead to Unmiversity

(26,33% of Salaries and Wages) $ 8,654.67
Item Total propesed for above period 51,424.67
Item New Funds requested from AfC 40,313,.9%

Very traly yours,

V. P, Bowles
Assistamt Director of Accounmting

= T &S € D
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Backup Notes January 15, 1560

AEC Headquarters notified us by telephone that they intended for us
to negotiate the modification to Contract No. 2130 in the amount
requested in the proposal rather than in the amount of $40,000,
as indicated in the authorization. Archie Miller informed me that
it is not necessary to receive a supplement to the authorization
in order to authorize new funds in the amount of $40,31L, since the

funds are available in the current OROO Financial Plan.

J. D. Burleson
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TO: The United States Atomic Energy Commission
Research and Development Division
Post Office Box E
Oak Ridge, Tennessee

FROM: The University of North Carolina
Chapel Hill, North Carolina

PROPOSAL FOR THE RENEWAL OF RESEARCH CONTRACT

No. AT - (40-1) - 2130

It is proposed that the sbove designated contract between the United States
Atomic Energy Commission and the University of North Carolina be renewed for
one year, from October 1, 1959, to September 30, 1960.

The scope of the work to be performed remains as described in Title 1II,
"1," "a" of Modification No. 2 of subject contract with the following change.
Since it has become apparent that a fundamental study of diffusion in glasses
will require equipment, space, snd personnel far in excess of our presently
svailable facilities, we have not carried out our original intentiom of
starting work along these lines. It became appareat from our leaching
studies that investigations of diffusion in glasses would require levels of
radioactivity which could not be handled in our laboratory. Such investiga-
tions would undoubtedly prove valuable, but they should be carried on in a
laboratory equipped for glass technology and by personnel familiar with the
highly specialized problems involved. We propose to continue our work slong
these lines only vis leaching studies on materials prepared by others,

It is thought that the most valuable contribution that we can make will be
through continued work on the fundamental chemical and physical problems in-
volved in sorption on soil minerals, with particular reference to those

cases of immediate interest in the waste disposal problem. We propose them,
more specifically, to direct our efforts to studies of sorption om vermicu-
lite, because of the probable practicsl value of this mineral; on attapulgite,
becsuse of the theoretical value of this work; to continue work on the sorp-
tion of the trivalent metals on montmorillonite; and so far as is possible,

at the same time to prosecute the studies of flow through packed beds with
various tracers.

SRR
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BUDGET
Contract No. AT - (40-1) - 2130

Proposed for the period October 1, 1959, through September 30, 1960

ABC U

I. Personnel

Heary C. Thomas, Director

Part-time, 9 months $ 6,170.00 $ 3,740.00
Full-time, 3 months 3,300.00
Galen R. Frysinger 9,600.00
Resesrch Associate 6,600.00
Laboratory Assistent 3,600.00
Lsboratory Assistant (part-time) 2,400.00
Secretarial 1,200.00

Consultation within UNC 1,200.00

$ 32,870.00 $ 4,940.00

1I. Overhead to University

(38+30% of Wages and Salaries)
20,332

¥e ol

I11. Operating Expenses
1. Supplies, expendable $ 4,800.00
2. 8pecial machine work 500.00
3. Travel 1,200.00
4. Service on electronic equipment 800.00
S. Freight, phone, postage, etc. 600.00
6. Laboratory services $ 1,200.00
7. Glaess shop and machine shop 1,600.00
$ 7,900.00 $ 2,800.00
IV. Special Equipment
1, Sasmple collector $ 2,000.00
Total proposed for above period $ 52,072,215 ~:5 7  § ;13802
I’ o 71.7 »

Estimated balance, September 30, 1959 $ 11,110.77

Rew funds requested from AEC $ 40,961.44 40,?‘5-%’

Signed:

/ 7
Henry C. Thomas
Principal Investigator

V. D. Carmichael
Vice President and Financ
Officer

AR



EXPENDITURE STATEMENT

Contract No. AT - (40-1) - 2130

The following statement shows the contributions of both the Atomic Bnergy
Comaission snd the University of North Carelina for the period of October 1,
1958, through May 31, 1959, In columns A are given actusl expenditures for
this period, the University's contribution being in part estimated. In
columne B are given estimates for the period June 1 - September 30, 1939.

Column A Column B
ARC me ARC we
Salaries and wages $ 14,709.24 § 2,493.33 $ 9,156.64 § 1,246.67
Bquipment 989.25 770.00 1,400.00
Supplies 2,784.93 2,000.00
Travel 164.12 1,150.00"
Postage, phome, etc. 328.41 200.00
Overhead 5,622.90 2,591.33
Laboratory services 2,200.00 1,100.00
$ 24,598.85 $ 4,693.33 $ 15,867.97 § 3,746.67

Total Funds Required $ 40,466.82
Totsl FPunds Available 51,377.39
Balance on Septamber ¢

30, 1959 11,110.77

*H. C. Thomss to Ion Exchange Conference, Gatlinburg, Temn.; H, C. Thomas,
G. R. Frysinger to San FPrancisco, Working Conference on Waste Disposal.

#The indicated balance of $11,110.77 is due te two causes as explained in
the Research Proposal and in the Progress Report: the resignation of s
research associate on May 31, 1959, and principally the fact that
diffusion studies in glasses wvere not undertaken.



Form OR-569 (2/53) REQUEST FOR CONTRACT ACTION (submit in duplicate)

1. Chairman
TO: Ji- R Moore Contact 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-O&M-19:

2. Natuse of Action Requested

[] selection of New Contractor and [(X] Modification of Contract
Negotiation of Contract. No._AT= -

Coutractor:Iniversity of North Carolina

Chapel Hill, North Carolins

[] Review and approval of Contract, Sub- [] Other (Explain)

contract or Purchase Order.
Number:
Name:

3. Nauure of Services to be Covered by Contract

Construction [_] Architect-Engineer [] Other X] (Explain) Research
4. Funding Amount to be Obligated by this Contract Action 3),9,209,00
Source of Funds
Approved ORO Financial Plan, _____Quarter, FMLYeat 19
Project No.____or, Activity No. £305
Funds w be Obligated: Allotment NoQ¥-%/- 7/ (F.Y. 19.57 Funds)
Procurement Directive No. i Dated...

Issuing Office

Concurrence in Funding Statement: (signed) O AlRnally,)
Chief, Budget Branch

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

Location of Work: Consuuction 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 heretos)




6.

Conuact Board Docket 1. Request { y: (signed)
No. Du&ﬂm tle:

(To be assigned by G. 8. ShUUP

CHIEF, BIOLOGY BRANCH
Board Secretary) - RESEARCH AND DEVELOPMENT DIVISION

Complete Description of Services to be Furnished by Countractor:

Headquarters designated research contract.
TITIE: *Disposal of Radioactive By-Products of Nuclear Fission®.

(1f mare space 4s required use separate sheets and attach beretor)

9.

Description of other changes to be covered by Modification:

Modify contract to provide for additional research to be campleted

not later than September 30, 1959, with new funds in the amount of
$49,209. Include provision in Appendix ®C® for submlssion of a monthly
status letter in quadruplicate.

(1f more space is required use separate sheets and acach herevn)

10.

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

Memorandum from Frank K. Pittman to S. R, Sapirie dated September 30, 1958,

(if more space is required use separate sheets and attach heretos)

11.

Contracts, Subcontracts, or Purchase Orders Submitted for Review and Approval: (Purnish brief descrip-
tion of action in this space and attach pertinent documeats)

None

12.

Dlgutes:

Attach a statement summarizing the dispute together with pertinent documeats and Background
Material.

None

-+

(0p)
o
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Budget for Contract No. AT-(L0O-1)-2130

10-1-58 - 9-30-59

\I' Salaries and Wages: $35,710.00

Dr. Henrv C. Thomas (60% of time 9 mos.
full time 3 mos.) $13,210.00

Research Associates 15,800.00
Research Assistant 2,500.00
Consultation 1,200.00
Secretarial Assistance 3,000.00
t 2} Equipment: 6,600.00
(3) Supplies: 2,400,020
(Ll} Laboratory, Glass and Machine Shop Services, etc.: L,100.00
I %, Freight, Phone, Postage, etc.: 600,00
l/
§ ' Travel: 800.00
1"', Overhead (29.28% of Salaries and Wages): 10,455.89
TOTAL $60,665.89

The AEC's contribution to the above budget will be $49,209; the contractor's
contribution will be $10,685.89; and $771 is the estimated unexpended balance.

E 0 ot
iis’.(w(i}

s
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TFE TIVERSITY OF NCRTH GallOLiA
CHAFEL HluiL, NCR1H CaRULIIA

Contract Noe AT=(40=1)=2130

Henry C, Thomas

Frcject Leader,

DISPOSAL OF THE RADICAC.iavE 3Y-7RODUCIS OF
NUCLEAR FISSIGH

Fesuine’

T T e - L . e ————

The Contractor wi._ continue studies associated with basic con-

cepts of radiocactive waste disposal and will evaiuate and test
proposed methods of disposal, ionic diffusioh, exchange, absorption,

-

heating, etc. in a-propriate mterials., Fundamental difiusion studies
of racioactive nuclides in classes will be carried out,

Co SQ Shoup



L e e oK00
Oﬂice Memomndum ¢ UNITED STATES GOVERNMENT

to : S. R. Sapirie, Manager ' pate. SEP 8 0 198¢

Oak Ridge Operations Office \
(THRU) E. J. Bloch, Director, PR

FRO@

Frank K. Pittman, Acting Directo W
Division of Reactor Development .
SUBJECT: RENEWAL OF CONTRACT MO. AT(40-1)-2130 - UNIVERSITY OF NORTH CAROLINA

SYMBOL: RD:EDB:MDM

It is requested that your office negotiate, execute, and sdminister

an extension to the subject contract in accordance vith the following
provisions:

1. TITLE:
. Disposal of the Radiocactive By-Products of Muclear Fission.
2. PRINKCIPAL INVESTIGATOR:
Dr. Henry C. Thomas
3. SCOPE:
The scope of vork is to have two principal objectives:

a. To investigate problems directly related to the "return to
nature” of the radicective fission products.

b. To provide facilities for and to carry out critical testing,

on & laboratory scale, of proposals for the disposal of
fission products.

4. TERM OF CONTRACT:

‘)< October 1, 1958 to September 30, 1959.
5. CLASSIFICATION PROVISIONS:

N Unclassified.
6. FIMAKCING:

\Qg Cost for a 12-month period is approved at $50,000.

(continued)



8.

9.

R. Sapirie -2-

SEP 3 0 1958

A cost ceiling of $45,000 has been provided in this Fiscal Year
1959 financial plan under activity 4305.

REPORTING REQUIREMENTS:

Monthly progress reports and completion reports.
SPECIAL PROVISIONS:

No part of the funds under this contract may be used for the conferring
of a fellowship within the meaning of the appropriation rider.

TECHNICAL POINT OF CONTACT:

J. A. Lieberman, Chief, Sanitary Engineering Section, Engineering
Development Branch, Division of Reactor Development.

o
Bnclosures : L4 4
Copy of Contract Selection Record

PHZ24z0

Univ. of North Carolina Renewval Proposal



UNIVERSITY OF NORTH CAROLINA

CHAPEL HILL

J. A. BRANCH

Business Manager

August 21, 1958

Dr. C. S. Shoup
Chief, Biology Branch
Research and Development Division

U. S. Atomic Energy Commission
Oak- Ridge, Tennessee

Dear Dr. Shoup: g (7

In answer to your tET:;;am of yesterday, we enclose an expenditure
statement for Government funds under Research Contrgct Number AT-
(40-1)-2130 together with an explanatory letter from Dr, Thomas.

Sincerely yours,

J. A, Branch,
Business Manager

'l

g
g SEEEES"4

By 27 ~h
H L Ferguson, Jr,

.
R i,
P
10,2 oo
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THE UNIVERSITY OF NORTH CAROLINA
CHAPLZL MILL

CEPARTMENT OF CHEMISTRY

August 21, 1958

Dr., €, S. Shoup

Chief, Blology Branch

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

Dear Dr. Shoup:

Your telegram arrived just as I was completing s survey
of the sccounts en Government funds for Coeatract AT=-(A0=1)-2130,

I am, therefore, able to send you at once an expenditure statemeat
for the ABC comtribution. This is enclesed.

You will notice that if the graat is reduced by the tetal
amount for trevel shown in the supplemental budget fer the period
July through September (f1400) we will be in the red by $628,28,

The reason for this lies in a bad guess made by myself for curremt
expenges for supplies, which have been averaging twe hundred dellars
a month more than estimated for the summer period,

I hope this report will be acceptable te you in this form.
Very sincerely yours,
%3 C..Z [ hrnen

Henry C. Thomas
Professor of Chealstry

Enclosure

¢c

GYe bz o 1588
o CONTRACTS -~ ¢ 30(ugm.

s - QVK BIDCE CLEBVLICH?
Me.vEC
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Expenditure Statement
(AEC Comtribution Only)
Research Contract Mumber AT«({4i0-])=2130

Actual expenditures amd encumbrances as of August 16, 1958, with
estinstes through September 30, 1998,

1. Salaries and wages | £26,247.52

2. Bquipment 6,67M.62

3. Swpplies 8,868,131

4« Travel 465.18

5. Telephons, freight, etc. 26448

6. Indirect cost (at 29.28 per cent of 1,) 7,685.27

| , .

Total amount of grant $50,956,00
Funds remaining September 30, £ T™h.2

*This subject to adjustaent for unused expenses to Geneva,

Please see accompanying letter.

Henry C. Themas
Professor of Chemistry



To: The United States Atomic Energy Commission
Research and Development Division
Post Office Box E
Oak Ridge, Tennessee
From: The University of North Carolina
Chapel Hill, N, C.

Proposal for Renewal of Research Contract

No. AT = (40-1) - 2130

It is proposed that the above designated contract between the United
States Atomic Energy Commission and the University of North Carolina, which
through Modification No. 1 has been extended through September 30, 1958, be

renewed for a period of one year, from October 1, 1958 through September 30,
1959,

The scope of the work to be performed remains as described in Appendix

WAR, Title I, l.a. "Scope and Plan of Approach®™ of the subject contract, with,

however, the following addition, It is felt that much of the work described

will, during the next year, be reduced to routine., We hope by the winter or

spring of 1959 to be in a position to start in a small way some fundamental

work on the diffusion of radioactive nuclides in glasses. Provision is made

in the accompanying budget for equipment for this purpose. The testing

equipment necessary for this work 1s already in running condition, Request

1s also made for funds to engage part-time laboratory assistance for this and

other work. This is a continuation of the provision in Modification 1.

All major items of equipment necessary to prosecute the work are now on -

hand and in running condition, Nearly all needs for measurement of radioc-

activity have been anticipated.

|12 G705 The loan of the helium leak detector from the Oak Ridge National Lab-

!



oratory has relieved us of the necessity for immediately purchasing this
equipment. ''e show only maintenance for this equipment in the attached budget.,
Salaries in the attached Budget remain as described in the budget leading
to Modification 1,
The overhead figure of 29,28 per cent has been explained in a letter from

Chancellor W, B, Aycock to Dr, C. S, Shoup, Chief, Biology Branch, Oak Ridge
%‘rations OffICC, U.S.A.E.C,

120000 Page 2



Proposed Budget

U.S.A.E.C. Contract AT-(40-1)-2130
For the period:

1. Personnel

October 1, 1958 through September 30, 1959

A.E.c. UIN.C.
Henry C. Thomas, Director
Part time, 9 months $ 6,170.00 $3,740.00
Full time, 3 months 3,300.00
Galen R. Frysinger 8,000.00
Ernest A. Knipp 7,800.00
Laboratory Assistant, Part time 2,500,00
Secretarial 3,000.00
Consultation within U.N.C. 1.200,00
$30,770.00 $4,940.00
1I. Overhead to University
(29.28% of Wages and Salaries) $9,009.46 $1,446.43
I11. Operating Expenses _
1. Supplies (Expendable) $ 2,400.00
2. Special Machine Work 500,00
3. Trawel 800.00
4. Service on electronic equipment 900.00
5. Freight, phone, postage, etc. 600.00
6. Laboratory services 1,200.00
7. Glass and machine shop 1,500.00
IV. Special Equipment
Toward surface area measurements $ 2,000.00
Furnace 3,000.00
Vibrating reed electrometer $_1,600.00
349;979.1.6 51096%043
Estimated balance remaining, Sept. 30, 1958: None
Total funds requested from A.E.C.: $49,979.46
Signed:
o
7/4«2 @ ) b

Henry C. Thomas

¥. D. Carmichael

Principal Investigator Vice President and Finance Officer



E (PENDITURE STATEMENT

Research Contract No. AT=(40-1)=2130

Based on expenditures through June 16, 1958, with encumbrances
through September 30, 1958, including the contributions of both AEC
and the University.

Expenditures: Encumbrances

Salaries and Wages £18,025.17 £10,800.00
Supplies 7:044.T 196,19
Travel 213.48 1,400,00
Other* 2,222,02 1,000,00
Overhead** . 3’327.82 3,165:00
3,562, 18,55
Total funds
Tequired §53,857,67
Total funds
available §58,857.67

*Including an estimate of §2P00 for the University's contribution
of services and facilities.

**Ji Including an overhead figure shown on the original proposal
as part of the University's contribution.

SR AT U e
I IRt



Form OR-569 (2/53) REQUEST FOR CONTRACT ACTION (wbmit in duplicate)

1. Chairman
TO: Jo Ro lOOl'. Coanwract Board. Prom: Rea' & D"o Di'.

It is requested that the Conwract Board take the necessary action to process the following described con-
wact action in accordance with the provisions of Bulletin OR-O&M-19:

2. Nature of Acton Requested

(] selection of New Contractor and x Modmcauon of Cootract
Negodation of Contract, AT-

Conu;cm Univgrait: of North Caro
Chapel Hill, North Carol
(] Review and approval of Contract, Sub- [] Ocher (Explain)
contract or Purchase Order. :
Numben
Name:

o

3. Nature of Services w be Covered by Coatract

Constrection ] Architect-Engineer [] Oches (X1 (Explaia) Research
7
4. Punding Amount to be Obligated by this Contract Action 36503760 /208. 00
Source of Funds
Approved ORO Financial Plan, _______Quarter, Fiscal Year 19
Project No. ot, Activity No._¥ 30
Punds t be Obligated: Allotment No.QV¥—£/-2/ (F.Y. mﬂhmd
Dated
Issuing Office
r . —_——— e T S S TS IS ML AT TR T A IS O T S S e S O S s - — Anshenbaniettd et
Coacurreace in Punding Statement: (signed) Ol tle.

Chief, Budget Branch

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

Location of Work: Construction Directive No.
Estimated Cost of Work to be Covered by this Contract Action $

Schedule: Date Work w Start Estimated Completion Date
Description of Project or Activity:

(If mare space Is required use separate sheets and attach beseton) ’




8. Conwract Board Docket T Submitted By: (sign
No. Dack?N 2 1Q@gtie:
.8 P .
(To be auigned by iu’::," 10LOGY BRANCH

Board Secretary) RESEARCH AND DEVELOPMENE DIVISION|

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

Headquarters designated research contract
TITLE: "Disposal of Radioactive By-Products of Nuclear Fission®

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

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

Nodify contract to provide for the performance of additional research to

be completed not later than September 30, 1958, with new funds in the

EMt rzf $6,037. There will be no significant change in the scope of
e work.

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

10. Negotiated Coatracts, (Show why it appears desirable to negotiste new coatract or to negotiate
modification to existing contract)

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

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

None

12,

Anach 2 statement summarizing the dispute together with pertinent documents and Background
Material, '

Neone

3009
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Oﬂice Memomndum e« UNITED STATES GOVERNMENT

TO

FROM

SUBJECT:

: Jo W, Ould, Jr., Assistant General Counsel DATE: June 3, 1958

* Jomn R. Moore, Director, Contract Division

MODIFICATION 70 CONTRACT AT-(10-1)-2130 =
UNIVERSITY OF NORTH CAROLINA

MED1BSH

Please prepare an appropriste modification te the sabject
contract $0 provide for the performance of additional
resesrch %0 be completed not later than September 30, 1958,
with new fwnds in the amount of $6,037, This action is
covered by Comtract Authorisation No, (Teletype) dated

June 2, 1958, in the amount of $5,037.

A Request for Contract Action dated June 2, 1958, from the
Research and Development Division, is enclosed for your use.

Enclosuress m%“m h?’ / /A

1, Request for Cont, Actiom ‘
2o Budget
3. TT Autborisation 6-2w58

o YK )
- L% W%f%

A. Brown, w/encls. 1 & 2 4}‘/"

1129211 777



Budget for Contract No. AT-(L0-1)-2130
7-1-58 - 9-30-58

\
( 1) Salaries and Wages: $10,177.51
Dr. H. C. Thomas (Full time 3 mos.) $4,677.51
Research Associates 3,950.00
Laboratory Assistant 400.00
Secretarial Assistance 750.00
Consul tation 400.00
/ ﬁ Supplies: 875.00
( 25 Services on Leak Detector: | 150.00
(LH Freight, Phone, Postage, etc.: L00.00
[z \Glass Shop snd Machine Shops 150,00
/
(/(;5 Travel: . 1,400.00
(\7 \0verhead (29.28% of salaries and wages): 2,979.97
Total $16,432.148
!/zoa..

The AEC's contribution to the above budget will be $6;63%4 the Contractor's
contribution will be $2,475.48; and the estimated unexpended balance is 805
’mo ‘,‘ .‘1
12, 95°5.

&
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FROM USAEC WASHDC JUNE 0213222

PRIORITY

TN TR
. \);Q' l'v\.}
COMM. & RECDRDS SECT.

TELETYPE SUB-SECT
BY.. A e
SEUN 2 Nt a:08

RAUTED  _ m

X
BN )) & Loaad
RETURNED .

b

Sy, R g ,
TO USAEC OROO OAK RIBGE TENN 15¢¢
13639
ATTN S R SAPIRIE FROM W XKENNETH DAVIS AND E J BLOCH #D - %
SUBJECT RENEWAL OF CONTRACT NO AT-/40-1/-2130 - UNIVERSITY OF NORTH
CAROLINA IT IS REQUESTED THAT YOUR OFFICE NEGOTIATE CMM EXECUTE CMM AND
ADMINISTER AN EXTENSION TO THE SUBJECT CONTRACT IN ACCORDANCE WITH THE °
FOLLOWING PROVISIONS CLN
1. TITLE
—eccnoas i i
DISPOSAL OF THE BADIOACTIVE BY-PRODUCTS OF NUCLEAR nss&ou_ : %
22+ PRINCIPAL INVESTIGATOR CLN | '*“w

DR HENRY C THOMAS

S« SCOPE CLN

- THE SCOPE OF WORK IS TO RAVE THREE PRINCIPAL OBJECTIVES CLN

A« TO INVESTIGATE PROBLEMS DIRECTLY RELATED TO THE “RETURN OF NATURE"
OF THE RADIQACTIVE FISSION PRODUCTS PD

B.

TO PROVIDE FACILITIES FOR AND TO CARRY OUT CRITICAL TESTING CMM

ON A LABORATORY SCALE CMM- OF PROPOSALS FOR THE DISPOSAL OF FISSIN

PROJUCTS PB

Ce

END PAGE ONE

TO PROVIDE A CENTER FOR ADVAMCED INSTRUCTION IN THE S

M ¢
H 5355
CIENTIFIC ,
. : e 3
FUNDAMENTALS OF THE PROBLEMS INVOLVED IN DISPOSAL AND RETURN TO »

NATLRE PD °

18ef

L
AL R B A



PAGE TWO

4. TERM OF CONTRACT CLN

JULY 1 CMM 1958 TO SEPTEMBER 30 CMM 1558 PD /IT IS ANTICIPATED THAT

THAT THIS CONTKACT ¥ILL BE EXTENDED FOR A ONE-YEAR PERIOD BEYOND
SEPTEMBER 30 PD/

¢ CLASSIFICATION PROVISIONS CLN

. -.‘--.------------'----‘---‘--

UNCL‘SSIFIED PD
6o FINANCING CLN

& ---o--oq.-. ’ - : Loe

. IR S ),
* " ”‘f:f' . et ‘5& R T .

IT 15 OUI }Vﬂ)ﬂﬁANDING PER TELEPHONE COHVERSA'"QN OF MARCK 27 CWM

.l‘-‘--'
;;,;,, ;‘ zas; cam n:rwm xummg HAVTHORNE AND nAu LINN THAT FUNDS IN THE

Auouuf 1S TO COVER THE PERIOD FROM JULY 1 TO SEPTEMBER 30 PD
iosrs FOR FY 1959 ARE ESTIMATED AT $45 000 PB

" REPORTING RFSUIREMENTS CLN

MONTHLY PROGRESS REPORTS AND COMPLETION REPORTS PD

(8 SPECIAL PROVISIONS CLN

-

SPeocosevsssvessnesesdeos s

uol PART OF THE FUNDS UNDER THIS CONTRACT MAY BE USED FOR THE CON-

FERRING OF A FELLOWSHIP WITHIN THE MEANING OF THE APPROPRIATION RIDDD
9+ TECHNICAL POINT OF CONTACT CLN

J A LIEBERMAN CMM CHIEF CMM SANITARY ENGINEERING SECTION CMM
ENGINEERING DEVELOPMENT BRANCH CMM DIVISION OF REACTOR DEVELOPMENT M

PO

-




Supplemental Budget

USAEC Contract AT-(40-1)-2130
For the period: July, 1958 through September, 1958

1. Personnel AEC UNC
Henry C. Thomas, Director (3 Mo.*) $1,542.51 $ 935.00
Full Time, 2 Months 2,200,00
Galen R. Frysinger 2,000.00
Ernest A. Knipp 1,950.00
Laboratory Assistent, Part Time 400.00
Secretarial 750.00
Consultation within U.N.C. 400,00
$8’8102051 $1’3350m
11. Overhead to University
(29.28% of Wages and Salaries) $2,589.49 $890.48
111, Operating Expenses
1. Supplies (Expendable) $ 875.00
2. Travel (Geneva*¥*) 1,400.00
3. Service on Leak Detector 150.00
4. Freight, phone, postage 100.00
5. Laboratory Services $ 300.00
6. Glass and Machine Shop 450.00
14
$12.057.00 $2ursde T

Estimated balance remaining, June 30, 1958 $ 12,755,00

Total funds requested from AEC $1,202.00

* 9 Months Salary pajd over 12 Months by University of North Carolina
#¥Paper written by H. C. Thomas by request AEC. (N not yet decided)

Dlornse ©.Fteomses

Henry C{/Thomas
Principal Investigator

W. D, Carmichae%/ V.
Vice President Finance Officer

JUN9 1868 H 5652
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Oﬂice Memomndum  UNITED STATES GOVERNMENT

TO

FROM

SUBJECT:

SYMBOL

: Jo W. Ould, Jr., Assistant General Counsel DATE: Angust 20, 1957

John R. Moore, Director, Contract Division

REQUEST FOR NEW CONTRACT WITH THE UNIVERSITY OF NCRTH CAROLINA
CHAPEL HILL, NORTH CAROLINA

ACD:DS

It is requested that you prepare an appropriate research contract
with the University of North Carolina, Chapel Hill, North Carolina
for a period of one year begimning July 1, 1957, with ARC funds in
the amount of $49,754. Designate Dr. Henry C. 'I'honu as Senior
Investigatorse. :

Request far contract action from C. 8. Shoup, Chief, Biology Branch,
Research and Devolopant Division, is enclosed for your uses

1)

John R. ’

Enclosures:

1, Regst for Cont. Action

2, Budget breakdown

3. Program Resume'

le Memo fm WKDavis, Div. of Reactor Development,dtd 6/20/57

S. Cy ltr to Doreen dtd 8/5/57, w/cys Form 67

6. Cy ltr dtd 7/24/57 fm Univ, of K.C. to CSShoup,
w/proposal

CC: C. S. Shoup
L. D. Mackxy
Alice Brown w/cy encl 1 & 2

-~
v
C

/f



Form OR-569 (2/53) O] REQUEST FOR CONTRACT ACTION (submit in duplicate)
1. Chauman
TO: J. R. Moore Contract Board. From: —Res. & Lev. Div,

It is requested that the Conuact Board take the necessary action to process the following described con-
ract action in accordance with the provisions of Bulletin OR-O&M-19:

2. Namre of Action Requested

@ Selection of New Contractor and [ Modification of Contract
Negotiation of Coatract, No.
University of North Carolina Conuractor:
Chapel Hill, North Carolina

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

3. Nawre of Services to be Covered by Contract

Construction [ | Architect-Engineer [ ] Other [x] (Explain) Research
4. Funding Amount to be Obligated by this Contract Action $ 49,754 .00. -

Source of Funds

Approved ORO Financial Plan A#/- Quom‘;. Fiscal Year 1955
$o5

Project No.________or, Activity

Funds t be Obligated: Allotment Nozu_.thL(F Y. 1934ﬁ=unds)
Procurement Direc 've No. Dated_€-

Issuing Office

——— — —— —— — — — o — — " {o—

Concurrence in F\m‘dih.g Statemént: (signed) M

Chief, Budget Branch

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

Location of Work: Conswuction 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 heretos)

Tey .



8. Contract Board Docket 1. Reqw!ww- (signed)
No. Date? ide:
(To be assigned by €. 8. sHOUP

CHIEF, BIOLSGY BRANCH

Board Secretary) - RESEARCH AND DEVELOPMENT DIVISIO

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

Research contract
TITLE: "™Disposal of the Radioactive By-Products of Nuclear Fission®

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

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

New contract for a period of one year beginning July 1, 1957, with AEC
funds in the amount of $L9,754. Designate Dr. Henry C. Thomas as
Senior Investigator.

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

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

Memorandum from W. K. Davis to S. R. Sapirie, dated June 20, 1957.

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

11. Contracts, Subcontracts, or Purchase Orders Submitted 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 documeats and Background
Material,

None

U1



BULGET FOR NEW CONTRACT - LR. HEMRY C. THOMAS
FOR PnRICL 7-1-57 - 6-30-58

e ]) Salaries and liages: $30,L00.00
Dr. H. C. Thomas (60% of time for 9 mos.
Full time for 3 mos.)  $11,500.00

Research Associates 15,700.00
Consultation 1,200.00
Secretarial Assistance 2,000.00
:~  BEquipment: 12,150.00
" T To be purchased 12,150.00
#Government Furnished {(See<ittachment—4) .00
{?) Supplies: 2,000.00
(LH Laboratory, Glass Shop, and Machine Shop Services: 3,200,00
6’) Freight, Transportation, Phone, Postage, etc.: 1,500.00
L o) Travel: 1,200.00
et Overhead (29.28% of Salaries and liages): 8,901.00
TOTAL $59,351.00

/i R ) i |A.
o 4 Jrog dreye i
#This equipment was formerly used in connection with earlier work,on ‘t.he research

activities covered this contract,at=Ysde-¥nivsrsity+ The equ/n\.pment will be
transferred to the Seontractor through arrangements being made with the New York
Operations Offlce. Title to the equipment will remain with the AEC.

ﬂ m Cc\xxyﬂ\.).\tk:’:y

The AEC's contrlbutlon to the above budget will be 349,754,
'y ?
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Attachment A

Listing of equipnent to be transferred from Yale University to the University
of Morth Carolina under Contract No. AT-(bO-l)-2l3D. Title to the equipment
is to be retained by the AEC.

Analyzer - American Instrument Co. T
1 Cat. No. 5-4L5 Roller Particle size Analyzer
1 w ®» 5-)5]1 Sound-resistant cabinet
1 ®» ®  5-,,56 Spec. Brass Sample Tube
1 » " 52452 Low Pressure Air Pump

Bath - will-N.Y. Inc.
1 Cat. No. 28341 Water Bath, 8 openings

Centrifuge - Macalaster Bicknell
1 Internat'l Size 1 S.B. Serial # Z 6663

Demineralizer - Penfield Products
1 M-8 Cartridge Tyve

Lrop Collector - Technicon Chromatography Corp.
1 Drop counting accessories for Time Flow Fraction Collector

Preamplifier - Tracerlab Inc.
1 P-10 Pre-Amplifier

Meter « Tracerlab Inc.
1 TPN 100 M-3 Weston, Model 267

Fraction Collector - Technicon Chromatography Corp.
1 Time Flow Fraction collector with 150 minute timer

Pumps - Milton Roy Co.
1 }212-B-11.5 “Mini Pump"®
Macalaster Bicknell
3 Eastern ilodel D6 Centrifugal Pump - Bronze Casting
Macalaster Bicknell
1 Eastern, Midget, Low pressure model D-6 Crackle finish
Bronze #35193

Relays = Central Scientific Co.
1 Cat. #9978l Relay
1 " #99785-A Electrode Relay, 50/60 cycle 115 V

Shaker - Macalaster Bicknell
1 Burrell Shaker, Size C

Spectrophotometer - Will-N.Y. Inc.
1 Beckman DU Serial No. 89LL2
1 Powersupply Serial No. 7728l

e
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Stirrer - Macalaster Ricknell

1 "Mag-Mix" Precision #6590L

Survey Meter - (Beta Gamma) - National Tech. Labs.
1 #10800 3Beckman Geiger Counter, Model "X-5" Serial No. 21529

Vise ~ N.T. Bushnell Co.
1 #23 Vise D & C

Counters - Eagle Signal Corvo.
T 1 HZ 5046 Microflex Counter 115 V 50/60 cycle; LOO count range
AAR A-212
1 HEN8Y Cabinet

Autoscalers - General Radio
2 SC-1B Autoscalers "wired for use with Eagle Precept Counters
and equipped with P-1 preamplifiers and S-100 timers®
2 SC-l Eagle Preset Counters
1 SC-1B Autoscaler
1 SM-60A Electrical Timing Clock (S-100)

Timer - Timperly
1 Electronic Timer

Milliammeters - Hatry
? Weston 471 ammeters Serial Nos. L8531 & 18512

Transformers - Hatry
1 Kyson T667
2 "™ TiT7

Pump - Sigmamotor Co.

- 1 Model T-6SH, with Graham 284 Variable drive, 1/6 h.p.
motor - all mounted on special base Serial No. 129
(s=547)
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or. Henry U. JYoras,
froject Leader.

DISPCSAL CF RADIOACTIVE BYPRODUCTS OF NUCLEAR FISSION

Resmme'

e
e mei—

‘ne Contractor will undertake research in the field of ré:aioactive

waste -disposal with three objectives: (1). T2 investigate problems

related to the "return to nature™ of radiocactive fission products,
including sampling, sofl studies, ion movement and e xghange, adsprption,
etc., (2) Critical testing, on a laboratory scale, of proposals for

the disposal of fission products, testing of materials, , etc; (3)

and provide a center for advanced instruction and t raining in the ’fi.whfv'o
fundamentals of problems involved in radiocactive waste disposal.

C, S. Shoup
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.“Oﬂice Memorandwum - UNITED STATES GOVERNMENT

TO

FROM

SUBJBCT:

SYMBOL:

~ 7. Type of Contract:

S. R. Sppirie, Manager

Z DATE: JUN 2 0 19S1
Oak R Operations Office (/ e
(THR J. Bloch, Director of Production

W. K, Davis, Director ?

D ion of Reactor Development

CONTRACT WITH THE UNIVERSITY OF NORTH CAROLINA, CHAPEL HILL,
NORTH CAROLINA, RD 57-58

RD:EDB :MDM

It is requested that your office negotiate, execute, and administer
the subject contract under the following provisions:

1. Project Title: ’
Disposal of the Radioactive By-Products of Nuclear Fission.

2. Principal Investigator:
Dr. Henry C. Thomas

3. Scope of Work:
. The scope of work is to hawe three principal objectives:

A. To investigate problems directly related to the "return to

/ nature® of the radioactive fission products.

B. To provide facilities for and to carry out critical testing,

on a laboratory scale, of proposals for the disposal of
fission products.

C. To provide a center for advanced instruction in the scientific

fundamentals of the problems involved in dispossl and return
to nature.

h. Technical Liaison:

Jo A. Lieberman, Chief, Sa.nit;ary Engineering Section, Engineering
Development Branch, Division of Reactor Development.

A. Security:

Unclassified.

6. Term of Contract:

Ons (1) year.

At the option of your office. ’ :

(ANTBACTS 7;(/
G S558 -

T, PEE S
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8. Financing:
Funds in the amount of $50,000 will be made available in the
FY 58 financial plan.

9. Budget Activity:
Work under this contract is chargeable to budget activity 463C,

10. Reports:
Please request that the University of North Carolina submit
monthly progress reports and completion reports to the Chief,

Engineering Development Branch, Division of Reactor Development,
U.S. Atomic Energy Commission, Washington 25, D.C,

11. Equipment:
Please arrange for the transfer of the equipment from Yale Uni-
versity to the University of North Carolina in accordance with
the proposal and existing AEC regulations. The proposal did
not include the following equipment but is to be included in the
transfer from Yale to the University of North Carolina,

One (1) Mgdel T6SH Sigmamotor Pump, with Graham 284
) Variable drive, 1/6 H.P. motor - all mounted on a special
base, Serial No. 129 (Sw547).

12, No part of the funds under this contract may be used for the

conferring of a fellowship within the meaning of the appropttia-
tions rider,

13. Special Provisions:
Please note that the selection of this contractor has been made
by the Division of Reactor Development Contract Selection Board,
A copy of this board action is attached for your files, It is
expected that this contract will be administered by the Oak Ridge
Operations Office and is not considered to be a Washington D)
designated cantract, {

; \\, Ll ' 2
Attachments %\

1, U, of N,C, Proposal
2, Contract Selection Board

< i1z9z22



CONTRACT SELECTION BOARD

D1VISION OF REACTCR DEVELOPILNT

Contractor and Location: Date: JUN 2 0 18ST

University of North Carolina
Chapel Hill, North Carolina

Estimated Cost:

$50,000.00
Project Title:

Disposal of the Radioactive By-Products of Nuclear Fission.

Description of Work:

The work is to follow along these three principal objectives:

a. To investigate problems directly related to the ®return to nature®
of the radicactive fission products.

b. To provide facilities for and to carry out critical testing, on
a laboratory scales, of proposals for the disposal of fission
products.

c. To provide a center for advanced instruction in the scientific
fundamentals of the provlems involved in disposal and return to
nature.

Principal Investigator:

Dr. Henry C. Thomas

Justification of Negotiation in Lieu of Formal Advertis ing:

Dr. Thomas for a numter of years has been carrying out specific investi-
gations on the physical and chemical reactions between specific nuclides
and clay minerals in direct support of our clay fixation work at ENL.

In the course of this work, he has made significant contributions to the
advancements of the Eil activity and has materially assisted in the
initiation of ground disposal schemes at other AEC installations, partic-
ularly at Savannah River and Oak Ridge. 4A:C financial support in Y 1957
for this work at Yale in the amount of $18,000 was under his supervision
ang he is now transferring to the University of North Carolina in July
1957.

IR
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Important related work which has been initiated by Dr. Thomas at Yale,
and which is vital to the fixation approach to ultimate disposal, is
the determination of the stabtility of the "fixed" material, i.e., the
rate of diffusion of radiocactive nuclides through the material. During
the course of his past work at Yale, Dr. Thomas developed a special
method for these stability determinations which promises to be most
useful.

when the nature anc scope of the proposed extension and expansion of
the work was discussed with Yale University, it was indicated that
since the work was now taking on more of an applisd or development
aspect, Yale would rather not take on the project.

Accordingly, other potential contractors were considered. Among these
were the University of Utan, the Johns Hopkins University, the Univer-
sity of California and tne University of North Carolina. University

of North Carolina was selected because of tne arrangements whereby Dr.
Thomas was able to be put on the UNC faculty and be given the job of
principal investigator, thereby taking advantage of his unique experience
and his intense enthusiasm for the work.

ilethod Used to Solicit Proposals:

University of Worth Carolina submitted proposal without solicitation.

Contractors Considered:

See above.

Reasons Why Successful Contractor was Selected:

See above.
Proposed by: Action of Contract Board
Recommended ’ Recommended
Approval Disapproval

R. C. Dalzell
/( (Jo A. Lieberman)




AM

Yale Bdversity
Wou iaves, Connscticut

Attentinns Mr, Dmald Oreen, Controller T
Crrtlexens |

Reference 13 made 40 lotter of this office dated July 25, 1957,
approving the tranafer of property fror Yole Tniversity, Sb-
oontract S-167, undes Asscclated lbiversities, Inc., Prizs
Contract No, AT(30=2)=Glm16, to the Wniversity of Horth Caro-
ling inder Livp sum Contrest Ko. AT={D=da213C, Wik the Qak
Tddge Operations Office.

Enclosed is A.E.C. Shipping and Receiving Forn, in triplicate,
to effect transfer of these items. IV is requosted that proper

signature of the University of North Carolirs be obtained sc-

mm«wmmmnmwwnw
% this office. -

Yery truly yours,

Charles G, Yax
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SHIPPING AND RECEIVING FORM

UNITED STATES ATOMIC ENERGY COMMISSION

CONTINUATION SHEET

AEC Form 67a (Mar. 5, IH0)

DESCRIPTION OF ITEM
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THR UNIVERSITY OF NORTH CAROLINA

CHAPERL HILL

THS UNIVEASITY OF NORTH CAROLINA COMPLISE): THR UNIVERSITY D¢ CRAPEL NILL, STATS COLLBEGE 1N RALEIGR, AND TEE POMANS COLLECE BN CAMENIBONO

WILLIAM BRANTLEY AYCOCK, Chanceller July 2k, 19%7

Dr. C. §. Shoup, Chief

Biology Branch

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

Your Referercet (ESiEMM
Dear Dr. Shoupt

Your letter of July 18, 1957, addressed to Dr. Arthur Roe of our Institute -
of Watural Science has come to wy attention since Dr, Koe is out of towm.

We are happy to be informed of the AEC's approval of our research propossl
for one year in the amount requested.

We are disturbed to note that this contract has been approved for 8 period
of one year beginning August 1, 1557. Dr. Thomas was told early in the
spring by the Washington Office of the AEC that work should be started am
ths contract on July 1 and he was assured that the contract would be 8o
drawn. On that basies he proceeded from Yale !'niversity to the University
of North Carolina lste in June. He has been here and at work on this

contresct since July 1. Therefore, it's necessary that this coatract start / n’"
from that date,

You raised several questions relating to the budret which was subsitted

with the original proposal, especldlly as to items relatling to the contri-
bution of the "niversity of Nortk Carolina to this project, We are enclosing
a new budpet which we feel more adequately shows the University's con-
tribution in this respect. Items L and S undsr Section V of the original
bodget have been taken into considerstion in computing the University .
overbead rate so that they should not be shown as separste items, and = -

ftem 6 has been assigned s monstary valus and appears inthoeol-:fnth
contridbution of the University.

You requested infarmation as to our basis for using a r
cover overhead coats, The University made 3 study of 1 _
for the year ending June 30, 1956, in sccordance with R
cedures for computing overhsad rates as established in the 30 called *Kine - o
Book,.* This m'ub_-ittod 3. the Army Ludit m vhich reviewsd - :.
f - BN lo ‘; R A AU R
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BUDGEY

Work st the University of North Carolina, Chepel Hill, North Carolina on
*Digposal of the Radiosetive By-Products of Nuclear Fission®

) &8

1,

I

AEC UG
Personnel
Henry C. Thomss, Direotor, 60% 9 mo. $5,100,.00 $3,400.,00
Full time 3 mos. 3,000,00
Two full-tine seientists ' 13,200,00
Others, part time 2,500,00
B wate e s o
nsultat within sNele 1,200,
TE 0505 W, 500,00
Overhead to the University
(29,288 of VWages and Salaries paid Wy AKC)  §7,55h.00 $1,347.00
+ Operating Expenses
Supplies (expendable) $2,000,00
Spesial machine work $00 .00
Travel 1,200,.00
Freight, transpertstion, phone, postage, ete. 1,500.70
Laberstory servises ‘lgmow
Glass Shop and Machine Shep services 1,500.00
Special REquipment
Reliun leak detector $5,000.,00
Ssintillation spectromster 5,000,00
Proportional sounter 1,200.00
Marebant calculating machine 950,00
$L9, TSk 00 $9,597.00
) ¥
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Atlsata 58, Georgle
ARAUD-ARO-AG-319,1 2L May 1957

Mr, Co E. Teague

Business Manager

University of North Carolina S
Chapel Kill, l!orbh Carolina _ L S

_ Refomcc i‘ lmh ‘o ﬂu inel

in respense to your inquiry concuming 4

for ﬁ.mﬁux‘ enced June 30, 1956, Thii: : gg
and m!ndmnt df ponh'ad@_ﬁ t.o hclucbgtho

tl‘iﬁfltlmta Braich Office, Chief - AR e ;
S7 ~ -

Copy furnished:
Atlanta Regional Office, USAAA
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Advisery Repert on Jverheed Study Fiseal Yesr Indad 30
June 1956 University of Berth Carelina
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Analyzer

o

Matsrials purchased on Contract A.E.Cs S=167 = Dr. H, C. Thomas =
to be transferred to Chapel Hill, N.C.

= American Instrument Co, Cost Price
1 Cat. No. S5«44S Roller Particle sise Analyser $ 910,00
1 = « 5J;5] Sound-resistant cabinet 150,00
1 » » G5J;56 Spec, Brass Sample Tube 60,00
1 = » S452 Low Pressure Air Pump 100,00

Bath = Will-N.Y, Inc,

1 cat. No, 28341 Water Bath, B openings 52,00

Centrifuge - Macalaster Bicknell

1 Internat'l Sise 1 5.3,5erial # Z 6663 140,00

Deminsraliser - Penfield Products

1 M=8 Cartridge Type 75.00

Drop Collector - Techmicon Chromatography Corp.

1 Drop counting accessories for Time Flow Fraction Collector c82,00

_seamplifier - Tracerlad Inc,

1 P=10 Pre~Amplifier 40,00

Meter - Tracerlab Inec,

Fraction Collector - Technicon Chromatography Corp.

T ™MRe Flow Fraction collector with 150 minute timer 865.00

Pumps - Milton Roy Co,

1 M2-B-11.5 "Mini Pump® 519,00

Macalaster Rlicknell

3 Bastern Model D6 Centrifugal Pump - Bronse Casting each 11 .00

Macalaster Bicknell

1 Eastern, Midget, Low pressure model D=6 Crackle finish,

" nelays - Central Sciemtific Co

Shaker « Macalaster Bicknell

Bronse #35193 4s.00
1 Cat #9978l Relay 40,00
1" #99785-A Electrode Relay, 50/60 cycle 115 V L0 .00
1 Burrell Shaker, Size C 155,00
Spectrophotometer = Will-N.Y. Inc,
1 Beckman DU Serial No, 89LL2 1,500,00
1 Powersupply Serial No. 7728L 325,00

Stirrer - Macalaster Bicimell

1 "Mag-Mix" Precision #65904 32,50

Survey Meter (Beta Garma) - National Tech, Labs.

1 #10800 Beckmsn Geiger Counter, Model "MX-5" Serial No, 21529 250,00

VYise - N.T. Bushnell Co,

1 #4123 Vise D& C 5.50
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A Proposal to the United States Atomic Energy Commission
Division of Reactor Development

From: The University of North Carolina, Chapel Hill

Prepared by: Henry C. Thomas, presently of Yale University

It is proposed to the Division of Reactor Development that there be
established at the University of North Carolina at Chapel Hill, beginning
1 July 1957, a group to carry on work in fields directly related to the
disposal of the radiocactive by-products of nuclear fission. The work of this
group will have three principal objectives:

A. To investigate problems directly related to the "return to

nature" of the radioactive fission products.

B. To provide facilities for and to carry out critical testing,
on a laboratory scale, of proposals for the disposal of
fission products.

C. To provide a center for advanced instruction in the scientific
fundamentals of the problems involved in disposal and return

t0 nature.

In the following paragraphs the specific proposals in each of these
categories will be outlined.

A. In the first category, three specific problems are suggested for
investigation:

(1) The first of these relates to the desirability of having a
reliable tracer for ground water. The problems involved in predicting the
travel of radioactivity in the earth depend upon a knowledge of the flow
pattern of underground water, a knowledge presently very difficult to obtain.
It is proposed firs:t to develop the use of hellum as a tracer for water.

Helium is the one element least likely to adsorb on the soil minerals and so

NL11198T
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most likely to move as nearly as possible with the speed and direction of the
water carrying it. The mass spectrometer affords a very sensitive analytical
method for this element. This study will entail first the development of a
method for the sampling and analysis of small amounts of helium dissolved in
water and, secondly, a study--first in the laboratory and then in the field--
of the reliability of the method. This part of the work will be directed
particularly toward developing practical procedures for applying the method
under field conditions.

(2) After the first part of the above-described work is completed,
it will be possible to investigate more carefully than has heretofore been
possible the effects of dispersion in slow flow through granular solids.

A general study of packed beds typical of various types of soil is to be
carried out. These experiments must be pursued to a fairly large scale in
order to evaluate for practical purposes the significance of small-scale
laboratory work in the larger applications.

The findings of this work must then be combined with our
knowledge of the adsorbability of various jons on soil minerals. Through
this work it is hoped to develop a reliable and easily usable method of pre-
dicting the motion of radiocactivity through the soil. This latter part of
the work is to be considered rather a long-term objective than a specific
problem. The mathematical problems here involved are exceedingly complex, ;nd
it is thought that eventually much use must be made of high speed computing
facilities. (We are aware of the excellent work that has already been done

and is now in progress in this general field. The problem is, however, of

broad scope and much remains to be done.)

-~
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(3) The third speeific proposal in (A) is also of a long-range
character. There has recently been developed by the writer a means of
describing the behavior of ions in respect to their properties in exchange
adsorption which opens the possibility of a great simplification in this work,
(This development has not yet been published. An outline of it is in prepara-
tion and will shortly be submitted to the Atomic Energy Commission.) In short,
it appears possible to assign to.an ion a single number, of the nature of a
relative work of adsorption, which should adequately describe its behavior,
with respect to another ion similarly described, insofar as adsorption on a
given silicate mineral is concerned. Thus a table of a few numbers for each
ion of interest may prove to be a sufficiently accurate summary of all of its
behavior, at least insofar as adsorption from dilute solutions is concerned.
It is proposed to investigate thoroughly this approach, to delimit its useful-
ness, and to carry the work to a usable conclusion. In this connection it
will be necessary to amplify considerably the scope of work previously carried
on at Yale University and, using the methods there developed, study a larger
number of soil minerals under a wider variety of conditions.

In this connection it must be remembered that not all adsorption of
fission fragments is of the type found with clays. Hydrous iron oxide may be
an important constituent of the soil, e.g., as it is in the Savannah River
nelghborhood. Its behavior with the fission fragments must also be studied
from this point of view, (This promises to be a problem of some difficulty,
and it 1s not proposed to start work of this nature with the staff presently
proposed, )

A fourth closely related problem is posed by the many important questions

vhich remain to be answered as regards the possible radioactive contamination
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of the submarine sediments of our harbors. A general investigation of exchange
adsorption from sea water is here called for, If this work is not soon done

elsewhere, it might be considered a legitimate problem for the laboratory
group presently proposed.

B. In the second category mentioned, it is thought that the laboratory
at the University of North Carolina should, so to speak, pay its own way by
carrying out evaluations of proposals for the disposal of radiocactive wastes.
Several of these depend upon the fixation of activity in a variety of solids,
sintered masses and glassy materials. The usefulness of such methods, of
course, depends on their economics and on the stability of the products. The
latter will be determined by the rate of diffusion of the radioactive nuclides
through the materials. The stability of these materials may be determined by
measuring these diffusion coefficients under the prescribed conditions. The
writer has developed at Yale University a method specially designed for such
measurements which has proved to be quite simple in application. It is proposed
that this method be applied to critical and exhaustive testing of the materials
produced by these proposed methods of disposal. It will be easily possible
to arrange a large battery of tests and, with a relatively small amount of
day-to-day work, carry out long term evaluations. Although it is not
impossible that some basic information on the general subject of diffusion
in solids may result from this work (and so lend to it added interest), this
phase of the work at Chapel Hill is presently considered not as research
per se but rather as a means of steadily producing useful information and
s0 justifying the more elaborate scientific work above outlined.

C. The work proposed for the group at Chapel Hill will necessarily

include most features of every problem brought up in the disposal of radio-
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activity. It is thought that after a year's operation the group will auto-
matically become a useful center of information. Further use can be made of
the group by making its facilities and experience avallable to other workers
in the field, Perhaps short-term assignments of workers from other sites
will prove useful. These workers could carry on their own investigations
in Chapel Hill and at the same time take advantage of the opportunity of re-
viewing the basic scientific problems in the general field. It 1s not pro-
posed that the group at Chapel Hill necessarlly give formal "courses®" in
applied hydrodynamics and adsorption chemistry, but rather that it should
assume the responsibility for making this material easily available to its
visitors. There are evident advantages of such an informal approach both
for the visitor and for the laboratory. The latter will certainly profit by
receiving fresh ideas from its visitors, who will also serve to remind the
group at Chapel Hill of the practical nature of its problems and so help to
prevent useless diversions. The work of the group at Chapel Hill can thus
be well coordinated with the activities of others in the same field.

It is seen from the above outline that the proposal for the University
of North Carolina is envisioned as a continuing effort. It is thought that
the laboratory suggested will fill a real need and be of great value in the

future development of atomic energy.

Administration. The work is to be carried out in the Department of
Chemistry of the University of North Carolina, although the program will be
housed administratively in the Institute of Natural Sclence. The program will
be directed by Dr. Henry C. Thomas, presently of Yale University, who will
become a member of the faculty of the Department of Chemistry this summer.

Personnel

Dr. Henry C. Thomas has been engaged in work of the nature described



)

5o
L

—

-~

~
H

S

~6~

in this proposal for about ten years and has directed nearly all of his
research activity toward the development of the theoretical and experimental
tools necessary for the work.

Dr. Galen R, Frysinger, presently at the Max-Planck Institute for
Physical Chemistry at Goettingen, Germany, graduated from Yale with the
Ph.D, in 1956 and has for three years been engaged in the problems of
inorganic adsorption.

Mr. Alan Sussman, shortly to receive his doctorate at Yale, is an
exceptionally capable man in the laboratory and has spent two years working
in the field of diffusion in solids,

Equipment.

The three items of special equipment mentioned are needed for the
following purposes:

The helium leak detector will be modified slightly to serve for the
measurement of trace amounts of helium from water,

The scintillation spectrometer will be used in the routine testing
and also as a general purpose instrument for the measurement of radio-
activity.

The proportional counter will also be used for this latter purpose
particularly in experiments on adsorption. It is especially necessary to

make possible experiments using low levels of activity to avoid the necessity
for extensive handling equipment.
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Budget
For the period July 1, 1957 - June 30, 1958

I. Personnel

1. Henry C. Thomas, Director, 60%/9 mos. $5,100.,00
full time /3 mos.  3,000.00

2. Galen R. Frysinger, full time 7,200,00

3. Alan Sussman, full time 6,000,00

4. Others, part time 2,500.03

5. Secretarial 2,000.0

$25,800.00
II. Overhead to University (at 29,28%) 74554.00
III. Operating Expenses

1. Supplies (expendable) 2,000,00

2. Special machine work 500,00

3. Travel 1,200,00

L. Freight, transportation, phone, postage, etc. 1,500.00
IV. Special Equipment

1. Helium Leak Detector 5,000.00

2. Scintillation Spectrometer 5,000,00

3. Proportional Counter 1,200,00
Total Amount Requested from A.E.C. $49,754.00
V. University Contribution

1. Marchant calculating machine ' 950,00

2. Laboratory space and services 1,200,00

3. Glass shop and machine shop services 1,500,00

3,600.00

4. Use of instruments and equipment now available in
Venable Hall, including X-ray diffraction equipment,
infrared and ultraviolet spectrophotometers, balances,
and similar equipment.

5. Use of three large departmental libraries:
chemistry, physics, and geology

6, Consultation with scientific colleagues in the University.

SIGNED:
Arthur Roe, D rector W. D. Carmichael, Jr.
Institute of Natural Science Vice President and Finance Officer

University of North Carolina
Chapel Hill
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