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UNITED STATES GOVERNMENT \ 

Memorandum 
TO : R. G. Humphries, Director <-: September 26, 1966 Contract Division 

FROM : David F. Cope, Director 
Reactor Division 

We would appreciate preparation of a modification to subject contract t 
extend the period for performance aa additional six months, i.e., to 
March 31, 1967. Mo increase in f u n d s  is involved. 

summarize work conducted under the contract during the past nine years. 
The Headquarters technical point of contact (Environmental and safety 

This six months extension was requested by the contractor to permit 
additional time for proper completion of a final report in the form 
of a mnograph which w i l l  (1) emphasize equilibria and kinetics as 
applicable to the interaction of soil minerals and solutions and (2) 

Engineering Branch, IMP) is agreeable to this extension. 

! 

1 
r 

cc: R. C. Armstrong, OR0 
C. W, Hill, OR0 
Harold Bernard, RDT, HQ 
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FM U S A E C  M I L T O N  S H A W '  WASHDC I 

TO U S A E C  S R S A P I R I E  b A N A G E R  OAK R I D G E  T E N N  
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U N C L A S  R E U R W I R E  9-29 C O N C E R N I N G  C O N T R A C T  AT/40-1/-2130 W I T H  

U N I V E R S I T Y  OF NORTH C A R O L I N A  / I N V E S T I G A T I O N  OF S O R P T I O N  AND I O N  

E X C H A N G E  PHENOMENA I N  N A T U R A L  S O I L S  AND T R E A T E D  M A T E R I A L S 1  P D  P A R A  
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B A S E D  U P O N  R E C O M M E N D A T I O N S  I N  YOUR W I R E  CMM C O N T R A C T  A U T H O R I Z A T I O N  

66-0.08 OF 8-9-65 I S  R E V I S E D  TO R E F L E C T  D E L E T I O N  0 F . S T U D I E S  O F  

S O R P T I O N  I N  T H R E E - I O N  SYSTEMS PD R E D U C T I O N  OF C O S T  FROM $36 476 

TO $20 221 I S  A C C E P T A B L E  PD E N D  R E F  R D T  C L N  D 
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The Contractor w i l l :  

1. Complete ce r t a in  research on t h e  problems of re turn  of 

radioactive wastes t o  the environment. This work w i l l  

spec i f ica l ly  include t h e  preparation of a monograph 

covering the  e n t i r e  scope of research conducted under 

I the contract .  

2 .  Conduct other work related t o  unsett led matters connected 

w i t h  the  work reported i n  t h e  monograph. 

investigation of ion exchange fo r  a binary system on w e l l  

characterized mica surfaces.  

which w i l l  not be completed i n  time f o r  evaluation and 

inclusion i n  t h e  monograph. 

This may Include 

No new work w i l l  be commenced 



I H P O R M A L  K E K O R A M D U X  
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UNITED STATES GOVERNMENT 

Memorandum 
TO : R. G, Humphries, Director 

Cont ra c t Division 

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

S U B J ~ :  REQUEST FOR CONTRACT A C T I O N  

0RS:EMM 

It i s  requested t h a t  you take the necessary s teps  t o  process the  
following described contract  action: 

1. Nature of Action Reauested: 

fl Selec t ion  of New Contractor and/or 
Negotiation of Contract 
Number : 
Contractor: 

fl Modification of Contract 
Number : AT-(40-1)-2130 
Contractor: University of North Carolina 

Chapel H i l l ,  North Carolina 

2. Nature of Services t o  be Covered by Contract: Research 

T i t l e :  "Investigation of Sorption and Ion &change Phenomena 
i n  Natural Soi ls  and Treated Materials" 

4. 

5. 
Modify contract  to provide for  (1) the performance of additional researc 
t o  be canpleted during the period October 1, 1965 through September 30, 
1966, with new ISEX= funds i n  the amount of $36,476, (2) revision t o  Para- 
graph (h) of Appendix "C" t o  request 32 copies of f i n a l  sumnary report 
(monograph) fo r  e n t i r e  contract  period ra ther  than 22 copies, and (3) 

'* '~'horlty: cont rac t ,  i n  a n t r a c t o r .  

Amount t o  be Oblinated by this Contract Action: $36,476.00 

Description of Other Charues t o  be Covered by Contract Action: 

e s t ' n  o f . t i t l e  t o  Government-crwned property, previously furnished undc 

1 .  

353bL 
&Th h'Z, 

H e m  M. Roth 
Contract Authorization from Milton Shaw t o  S, R. Sapirie dated 
August 9, 1965 

Memorandum f rau  Milton S a w  t o  S, 8. Sapirie dated August 24, 1965 



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

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

A-I RESEARCH TO BE PERFORMED BY CONTRACTOR 

t h i s  data and 

A-11 APPBOXIMATE LBVEL OF RESEARCH EFpOBT 
ApP=== 

(a) Contractor hrsonnel: % o f  time 

Dr. 8. c. nomas 
Principal Inveat igator  

I $  Research Associatef 

Academic 2 5% 
&r 100% 

100% 

(b) Remises, F a c i l i t i e s ,  and Mterials t o  
be Furnished by t h e  Contractor: 

Adequate laboratory f a c i l i t i e s  and equipment a re  avai lable  
for  the Contractor t o  conduct an investigation of sorpt ion 
and ion exchange phenomena i n  na tura l  s o i l s  and t reated 
materials. 

A-111 1- OF W P M T  TO BE PURCWBD OR FAHLICATED BY CONZBACTOB 
COSTING $500 OR KlRB 

None 



- 2 -  

ARTICLE I1 - THE PERIOD FOR PERFORMANCE 

The period f o r  performance under t h i s  contract  sha l l  expire on 
September 30, 1966; provided, however, t h a t  t h i s  period may be extended 
fo r  addi t ional  periods by the mutual wr i t ten  agreemcnt of the partias.  

ARTICLE 111 - CONSIDERATION 

(a) In  f u l l  consideration of the Contractor 's  performance hereunder 
fo r  the period canmencing on October 1, 1965, and 
1966, the Commission sha l l  pay the Contractor tha 
sha l l  t r ans fe r  t i t le  t o  the i t e m s  of Gomrnment 
v (b) ,  COVERIWENT PROPERTY, t o  the Contractor. 

ARTICLE IV - ADDITIONAL CONTRACT PROVISIONS 

Appendix "B", attached hereto and made a pa r t  hereof, sets for th  
additional general provisions of t h i s  contract .  

ARTICLE V - GOVEE&WENT PROPERTY 

ARTICLE V - GOVBRWENT PROPERTY i s  rev issd  t o  mad a6 follows: 

(b) The  following i t e m s  of property heretofore procured or 
fabr ica ted  by the Contractor or heretofore furnished the Con- 
t r ac to r  are  a l so  hereby l i s t e d  as "Government property": None. 

ARTICLE VI - ALTERATIONS AND ADDITIONS 

The following a l t e r a t ions  i n  or additions to  t h e  provisions of t h i s  
form of cont rac t  were made pr ior  to  execution of t h e  contract  by the part ies :  

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

(d) Final Summary Report fo r  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-I RESEARCH TO BE PERFORMED BY CONTRACTOR 

The Contractor w i l l  complete ce r t a in  research on the problems of 
re turn  of radioactive wastes t o  the environment. This work may 
include (1) extension of s tud ies  of the sorption in  three-ion 
systems on two s i l iceous  minerals t o  include an expanded tempera- 
t u re  range, (2 )  invest igat ion of ion exchange f o r  a binary system 
on w e l l  characterized mica surfaces ,  and (3)  preparation of a 
monograph covering the e n t i r e  scope of the  research conducted 
under t h i s  contract .  Special emphasis w i l l  be given i n  the 
terminal year t o  completion of kaolin s tudies  so t h i s  data and 
evaluation can be included in  the  monograph. 

A - I 1  APEROXIMATE LEVEL OF RESEARCH EFFORT 

(a) Contractor Eersonnel: 

Dr. H. C. Thomas 

2 Research Associates 
Principal Investigator 

Approx. 
% of t i m e  

Academic 2596 
Summer 100% 

100% 

(b) Premises, Faci l i t ies ,  and Materials t o  
be Furnished bv the Contractor: 

Adequate laboratory f a c i l i t i e s  and equipment are  avai lable  
for  the Contractor t o  conduct an investigation of sorption 
and ion exchange phenomena in  na tura l  s o i l s  and t reated 
materials. 

A-111 ITEM OF E Q U I P W T  TO BE PURCHASED OR FABRICATED BY CONTRACTOR 
COSTING $500  OR FORE 

None 



Ylo-IO7 

TO 

FROM : 

SUBJECT : 

UNITED STATES GOVERNMENT 

Memorandum 
S. R. Saplrit, Msnager 
Oak Ridge Operatione Office 

DATE : AUG 2 4 l965 

Milton Shaw, Directo 2444 
Dirielon of Reactor 8s Technology, HQ st';.:. k.2IG 25 Is:? 
COIPTRACT 80. XP(40-1)-2130 WITH THE m I ! C Y  OF KPH CAROLMA 
(DR. HBIQRY c. mow) 7 3 

r' Reference is made t o  a arerroramiun dated Auguet 13, 1965, 8 8 1 ~ ~  subject 
as above, wbich requested authority to tnmrftr t l t le  to certain 
Government-owned equipgent to the University of b r t h  C a m l a .  

Thie is t o  advire that you arc authorized t o  traruftr t i t le  to  the 
equipment llrted aa an enclosure to the referarced I#QDDrandm, prPrided 
that adequate coneideration is receive&. 

84m -- 
Buy US. Savings Bonds Reguhrly on the Payroll Savitzgs Plan nllcJ) € tj'; 
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P P n q  9 19db R E  L, td I-< - .Re, 
I(**’ CONTRACT AUTHORIZATION 

u w i m  RATU ATONIC cnanov COYY~UIOW 

Serial 4 6-008 sl03i 
0 NEW CONTRACT 
a RENEWAL Of 

Division of Reactor D co TRAC NO. 

T 0 S . R .  Sapirie, Manager 

“PJhlton Shaw, Director 
Oak M a e  Operatione 0 

I AT~40-lJ-2130 
I PROJECT AGREEMENT NO. I 

AS OCCINEO IN ACCMANUAL SECTION n o a  
7 REPORTING REQUIREMLNTS 

A L L  A S P i C T S  OC TWC WORK S M A L L  .E OLSCRImCO IN 

I 

CONTR*CfOR University of North Carolina 

m 
0 

0 

0 

XI 

m 

XI 

2 TE RM 
TARGET C a l P L F X I B I  IUTE 

GEepT. 1966 

SUCCICICNT D E T A I L  SO AS T O  C N A m L L  OTHERS TO USE 

T W O  INCORMATION. 

P R o v i s i o N s  o‘r ALCM azo2 ANO a201 APPLY. 

ONE COPY oc ALL REPORTS IS TO a t  SENT TO TME 

REPORTS A N 0  STATISTICS BRANCH. ORO. 

T M L  CONTRACTOR W I L L  SUmMIT INFORMAL M O N T H L Y  

L E T T E R  REPORTS TO O R 0  ( COPlCSl  AND T O  THE 

OPERATIONS O C C l C E  I COCIE! 

O U A R T C R L Y  TCCMNICAL REPORTS WILL mL S U I M I T T C O  

my TME CONTRACTOR A T  WMICM TIME MONTHLY REPORT 

WILL STILL me RCOUIRCO. 

A ORACT C I N A L  SUMMARY REPORT COR TWCCONTRACT 

PER100 I S  TO OC SUmMlTTEO TO TMC OIRECTOR. ORO. 

15 D A Y S  mLCORC COMPLLTION O C  T H I S  

CONTRACT A N 0  BCCORC TMC REPORT I S  RCCROOUCCO. 

IT IS REOUCSTLO T H A T  THE m&e 
OPCRATIONS OCCICC RKCCIVC TMIS RCPORT A N 0  

CORWARO IT  TO TMC M C A O W A R T C R S  TCCMUICAL P O I N T  

Ot C O N T A C T  TOOCTMCR WTM A N  E V A L U A T I O N  O C  TMC 

REPORT A N 0  RCCOLYCNOATlONS AS TO CUTURC WORK 

PROPOSCD. I C  ANY. 

C I N A L  REPORT O U & 0 A Y S  A C T C R  APPROVAL O F  

ORACT.  

R L P O R T I N O  R E W I R C M C N T S  REMAIN THE SAME AS 

CRCVIOUSLY AUTWORIZEO. E X C C C T  AS NOTLO AbOVE. 

0 30 COPIES oc FINAL REPORT RCOUIRCO. I 

TMC CSTIMATEO COST con THE TERM 1s 

8 36,476 
0 COST CCIL INO IN TWC AMOUNT O F  S 

H A V E  (NOT1 mCCN CROVIOCO IN THE 

O P L R A T I O N S  OCCICC CINANCIAL CLAN. 

O M  IN TMC AMOUNT O C  8 
M A S  (NOT) m C L N  PROVlOEO IN YOUR CINANCIAL CLAN. 

YOU SWOULO INOT)  *.SORI O S 0  R L W I R E M L N T S  

WITWIN T O T A L  AVAILABIL ITY .  

COSTS ARC C W A R O C A I L C  TO .UOOET ACTIV ITY 

0 

0 

(B 
04 60 40 02. 

0 IT IS  OLSIRCO TWIT THIS CONTRACT mc CUNDLO COR ITS 

L N T I R L  TERM 

I T  )MOULD B C  N O T L O  T H A T  M L A O W A R T L R S  M A S  NOT 

M A O E  A O C T A I L E O  RCVILW O C  OVLRMLAD. O L N L R A L  A N 0  

ACUINISTRATIVE CXPCNSES, CQUIPMLNT A N 0  O T M L R  

R E L A T E 0  COSTS AS I T  IS L X P E C T C O  TMAT TML OPERATIC 

O C C l C C  WILL I N V L S T I O A T C  TMESE ITEMS AS P A R T  O C  

ANY CONTRACT NLOOTIATlON). 

0 

0 CCE CALCULATIONS ARC TO a t  MAOL my THE OPERATIOI 

OCCICE CONSISTENT W T M  A E C  r e t  POLICY AND 

STANDARD A E C  S C M E D U L L L  

NO C A R T  OC T M L  CUNOS UNDER T H I S  CONTRACT M A T  BE 

USLO COR CONCLRRINO OC A CELLOWSMIP WITMIN THE 

M t A N l N O  O C  TWC U P R O P R I A T I O N  RIOCR. 

a 

0 O T M C R . c O 8 t  C e u  h the muILt O f  
$36,476 w i l l  be provided in  the first 
flrr Osk RiQe financial plan for FY 
1964. Thie authorization is subject to  
the availability of FY 1966 fund8 end 
the prwieiona of the continuing rc- 
solution. Bo equiplaent fuub are in- 
cluded. 
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08k RiGe &ratio& Office 
’ CONTRACTOR 

University of North C a r o l i n a  

UNITED S T A T E S  A T W I C  C N C R G I  COyYlS5ION 
DATE 

CONTRACT AUTHORIZATION 

CONTRACT NO. 
A!r(U-1) -2130 

PROJECT AGREEMENT NO. 

- 
8 SCOPE OF WORK 

As indicated in attached proposal and with foUowing stipulation: Only 
those studies involvhg kaolin be initiated which can be coprgleted by 
approximately June 30, 1 9 ,  80 that the data and evaluation can be include 
in the monograph. 

I 

IT  IS  REQUESTED T H A T  YOU K E E P  T H E  CONTRACTS BRANCH .DRD. ADVISED AS T O  A N Y  PROBLEMS E N C O U N T E R E D  I N  YOUR 
NEGOTIATIONS AND THE D A T E  O F  E X E C U T I O N  O F  T H I S  CONTRACT, TOGETHER WITH THE AMOUNT OF F U N D S  OBLIOATEO. 
THIS  NOTIFICATION SHOULD BE MADE D I R E C T L Y  T O  DRD R A T U E R  THAN WAITING ?OR THE NORMAL DISTRIDUTION O? THE 
CONTRACT D O C U M E N T O R ~ N T H L Y  C O N T R A C T  R E P O R T .  

Final report i s  t o  be a nropograph 88 described in the propo~al  sad 
receive VC-70 distribution. 

Draft of final report i s  t o  be reviewed by HQ; f ive copies required. 

Patent provialonr remmln the maw. 

10 HEADQUARTERS TECHNICAL POINT OF CONTACT 

Chief, Ihwlrornnental b Sani tary  Engineering Branch 
Division of Reactor Development & Technology 

1. Proposal dated June 18, 1965 
11 ENCLOSURES 

1 



Memorandum 

n o M  : Herman M. Both, Director 
Research and Daveloptlant Division, OR 

Wa are submitting for your review and appropriate action the 
following information concerning the contract which w i l l  expire 
On -w- 

1, Renewal Proposal ( U  
2. Progress Report ( U  
3 ,  Financial Statement ( 0 
4. ZOO-Word Summary ( m  

Wa 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. Both 

Enclosure : 
As Listed Above 
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65 5242 To: The United S t a t e s  Atomic Energy Commission 7 

Research and Dcveloprnent Div i s ion  
Post Office aox E: 
O a k  Hidgs, Tennessee 

From: The University of Worth Czrol ina 
Chapel Wll, N. C.. 

It is proposed that 3hs a50773 daaignated contract between 
the United States Atomic &m:-&~ Cxinis:ion and the University of 
North Carolina be renewed fo? a f i i la l  year from October 1, 1065, 
w September 30, 1966. 

Three items are proposed fop %he final period of the contract. 

1. Soi l  Hinerals 1s Ezailange Sorbents 

2. Thermodynamics of' Scrp t ion  

3. Kinetics of Scq 'Glan  

4. Flow through Packed Seds 

/ 
I 
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lieseai-e;? As soc t a t  es 

K. Be Deshpande, full t lme 
Xsao Hashimoto, rull t h e  

ConsuI-.&ation within UNC 

RECORD LX& 

YP,,200*00 ZJQO -0- 
b0,200.00 2,604 -0- 

;. ~100,00 
'%: 2,tiOG.OO :: 4,700.00 

--.vu- 
-0- -- - 

Saw funds requested 

* Rate f ixed by the Arzy Acdit Agency 

from AEC $96,476.00 . 

Business Officer and 
i Treasurer 



EXPENDITURE STATWENT 

Contruct No. AT-(40-1)-2130 
2181 

The following statement shows the contribution8 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 expenditures for the period ending May 31, 1965, the con- 
tribution of the University being In part estimated. Column B 
gives estimates f o r  the period June 1 - September 30, 1965, based 
for the most part on fixed i t e m  for salaries and actual encumbrancese 

Colrrmn A Column B 

AEZ UNC AEC UNC 

Salaries and 
Wages $10,344.48 $87S . 00 $10,183.31 $250.00 

Equipment -0- -0- 

Supplies and 
Servicea 1,108.08 

Travel .393.46 

Communications -0- 80.00 

344 . 61 
- , '- -0- _ .  

150.00 40.00 

Indirect Cost 6,970.90 3,869 -66 

F I C A  dc Hetire- 
ment 1, 170e98 

Laboratory 
Servlces 

749.3s 

$ 27,987.90 3,605000 15,296093 1,640.00 

Balance on University's books 5/31/65: 

Estimated expenditures 6/1 - 9/30/6S 3 
$ 19,262.87 

15 *296 . 93 
Estimated balance 9/30/65: 

Henry C, Thomas 
Principal Investigator 

$ 3,955.94 

A. H. S h e p ~ l d ,  Jr. 
Business Officer and 

Treasurer 



Memorandum 
TO a 

PROM : 

SUBJECR 

R.  G. Hnphr ie r ,  Director 
Contract DLvi8ion 

Brman M. Roth, Director 
Rerearch and Development Division 

REQUBST FOB CON'IIUCT ACTION 

It ir requested that you take the  necesrary rtepr t o  procerr the 
f o l l o u h g  dercribed cont rac t  action: 

1. 

2. 

3. 

4. 

5. 

6. 

Nature of Action Raquerted: 

/7 Selection of New Contractor and/or 
Negotiation of Contract 
Number: 
Contractor: 

- 

~7 w i f i c a t i o n  of Contract - 
m r  : A l b  (40-1 )-2130 
Contractor: UnimmrLty of North Carolina 

Chapel all, North C a r o l h  

Nature of Services t o  be Covered by Contract: Research 

T i t l e :  aIntrsstigation of Sorption and Ion Erchange menopena in 
Natural Soil8 and weatad Materialma 

Type of Contract : k 7  Innpsum /7 Cort-Type /7 Other - - - 
kooat t o  b Obligated by t h i r  Contract Action: $35,OOo~ 

Dercription of Other Changor t o  k -red Contract &tiom: 
Modify contract  t o  prod& for the pertomanee of OdditLonal 
research to  be completed during the period October 1, 1964 
throu@ September 30, 1965. l ko  w i l l  mpport  the project  
in the amount of $35,OOO in new ftmdre 
Th6 OoPsrrrPant w i l l  retain t i t l e  t o  a q u i m n t  p ~ i o u r f ~  acquired 
h a o r i t y g  un- the c~~t-act. 

Contract Authorization from Fe IC. Pitturn to Se B. SapkLe d a w  



UNIVERSITY OF NORTH CAROLINA CONTBM=T NO, AT-(40-1)-2130 
APPKNDIX "A" 

For the Contract Eeriod October 1, 1964 through September 30, 1965. 

A-1 

A-11 

A-111 

RESEARCH To BE PERPORMD BY CONTIUCTOB 

The Contractor w i l l  continue t o  conduct research on some of the 
fundamental problem associated w i t h  the disposal of the byproducts 
of nuclear f iss ion.  This work w i l l  include auch approaches as 
continuation of the study on (1) the synthesis and properties of 
potassium cobalt ferrocyanide, and (2) ion-exchange equi l ibr ia  of 
ternary system on inorganic exchangers 

APPBOXSMATB ZBWL OF BBSUCR EFFOBT 

(a) Contractor Psraoanel : 
Approx 
%of tLaa 

D r ,  R. C. Thomas 

2 Research Aasociates 
Laboratory Assistant 

Principal 1nvestigotor 
Academic 37% 
Sumwr 63% 

70% 
As Needed 

(b) Remirer, FacilFtiea, and Materials to  be 
Fbrnirhed by the Contractor: 

Adequate laboratory faci l i t ies  and e q u i p a n t  are available t o  
conduct the proposed invest igat ion of sorption and ion exchange 
phenomena i n  natural r o i l s  and treated materials. 

None 



” I N T R R I Y  CORY 

- 
wRel U W I R D  8 T A r U  ATOMIC ENCROY C O M Y I S 8 I O N  - . DATE 

(II-WM CONTRACT AUTHORlZATION AUG 1 4  1964 
S e r i a l  l’i 65-038 

TO S.3. Sapirie, I-ianager 
Oa!c Xdgs Operations Office 

2”ra i i  K .  Pitban, Director 
Division of Reactor Devel 

FROM 

CONTRACTOR 
University of North Carolina 

0 NEW CONTRACT 
RENEWALOP 

CONTRA C NO. 

PROJECT AGREEMENT NO. 

AT (40-lj -2130 

PROJECTT~TLE Investigation of Sorption and Ion Exchange ?henmena in Natural 
Soils and Treated Xaterials. 

RECOMMENOEOTYPE 
3 A T  O C T I O N  Of I O U R  OFClCE 0 cccc . 

0 OTHCR 
0 COST R C I Y I U R S C Y C N T  0 C I X C O  P R I C E  

I CLASSIFICATION U I ~ ’ C L A S S ~  
WORK TO ac PCRCORNCO IS UNDER CATCQORY - 
AS O E C I N E O  IN A C C Y A N U A L  SECTION J4OS 

REPORTING REQUIREMENTS 
ep ALL A S P ~ C T S  O F  THE wow s w L L  ac ocscmiato IN 

T H I S  INCORMATION. 

SUCCICtCNT D C T A I L  SO AS TO C N A I L C  OTHERS TO USE 

a 
0 

CROVISIONS OC A E C Y  8102 AND a201 A C C L I .  

O N E  C O P Y  O? & L L  RCPORTS I S  T O  DC SCNT T O  THE 

RECORTS AND STATIST ICS .RANCH, DRO. 

THL CONTRACTOR W I L L  SUDMlT I N C O R Y A L  Y O N T H L I  

L E T T E R  REPORTS TO O R 0  4 COPIES) AND TO T H E  

0 

OPERATIONS OCCICE ( COCIE! 

a Q U A R T E R L I  T E C H N I C A L  REPORTS W I L L  8E SUIMITTED 

D Y  TWC CONTRACTOR - 
1s D A Y S  a w o n c  w) COMPLETION o r  T H I S  

a A O R A f T  F I N A L  S U Y M A R I  RECORT COR T H E C O N T R A C T  

C L R 1 0 0  IS  TO I C  S U I Y I T T L O  TO THE OIRLCTOR. ORO. 

C O N T R A C T  AND I C C O R C  THE REPORT I S  RLCROOUCED. 

I T  I S  R E Q U E S T E D  T H A T  THE o& Ridge 0 
OPCRATIONI OCCICE RCCEIVC THIS REPORT AND 

CORWARO I T  TO THE H C A O W A R T E R S  T E C H N I C A L  POINT 

OC COWTACT TOOLTHliR WITH AN C V A L U A T I O N  O f  THE 

REPORT A N 0  RCCO)IYENOATIONS AS TO CUTURC WORK 

CmoPosmD. if ANV. 

‘ F I N A L  RCCORT D U 2 0 o A Y S  ACTER ACCROVAL OF 

O R A f T .  

REPORTINO RCQUIREMLNTS REMAIN THC SAUL AI 

P R C V I O U S L I  AUTHORIZCO. L X C C C T  AS N O T E 0  AbOVC. 

0 30 COPIES 01 f l N A L  REPORT REWIRED. 

See i t e m  9 for other reporting 
requireinents 

i * FINANCING 

a Tns LSTIYATCO COST con Tnc TERM ir 

35,000 0 COST C C l L l N O  IN THE AMOUNT O f  I 

H A V C  1NOT) B L C N  P R O V I D E D  IN TMC 

OPERAT1ONS O C C I C C  CINAWCIAL CLAN. 

O S 0  IN THE MOUNT O C  S 

H A S  (NOT)  I E C N  PROVIOCO IN YOUR F I N A N C I A L  CLAN. 

I O U  S H O U L O  (HOT) *.SORI O S 0  RL4UIRCMCNTB 

WITMIN T O T A L  A V A I L A I I L I T I .  

COSTS A R E  C H A R O E A I L C  TO I U O Q C T  A C T l V l T I  

0 

0 

04 60 40 02. 
I T  I S  OLSIRED T W A T  T N l S  C O N T R A C T  I C  CUNOLO COR I T S  

E N T I R E  TERM 

I T  SHOULO I C  N O T E D  T U A T  H C A O W A R T E R S  U A S  N O T  

MADE A O L T A I L L D  R E V I E W  O C  OVCRHEAO. G E N E R A L  A N 0  

AOUINISTRATIVE EXPCNSCS. LQUICMCNT AND OTHER 

R L L A T C O  COLTS AS I T  I S  C X C E C T C D  TMAT THE OCERATIC 

O f  V I C E  W I L L  I N V L S T I O A T E  THCSR ITEMS AS CART O F  

A N I  C O N T R A C T  NEQOTIATlONS. 

0 CLC CALCULATIONS ARC TO me MAOE O Y  THE OCLRATIO~ 

STANDARD A C C  scnmuLcs 
O C C l C C  CONSISTCNT WITH A 8 C  C E C  C O L I C I  A N 0  

0 N O  C A R T  Of THE CUNOS UNDER THIS CONTRACT M A I  8 C  

USCO COR CONC E R R I N O  O C  A CLLLOWSHIC WITHIN T H E  

Y C A N I N O  O C  TMC A C P R O C R I A T I O ~  RIDER. 

a OTWR- Cost ceiling in the amount of 
$35,000 be prodded in the fiz 
firm OR financial plan for FX 1965. 
No GSO involved. This authorhatior: 
i s  subject t o  the availability af 
FY 1965 funds and the provisions of 
the continuing resolution. No 
e@€Xnent funds are included. 

. 



L UNITEO S T A T E S  r t w i c  c-cnov CO~)~ ISSION 
c 

CONTRACT AUTHORIZATION 
DATE AUG 1 4  1964 
PAGE NO. 2 

Serial f 65-CO8 

1 SCOPE OF WORK'  

A s  indicated in attached proposal 

1%. 3. SaTirie, Xanager 
O a k  ?idge Operations Office 

CONTRACTOR 

University of North Carolina 

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

1 SPECIAL PROVISIONS AND INSTRUCTIONS 

I T  IS n E o u E s T s o  TUAT TOU KEEP TUE CONTRACTS DRANCU .DUD. ADVISED AS T O  ANY PROBLEMS ENCOUNTERED IN TOUR 
NEGOTIATIONS A N 0  THE D A T E  OC E X E C U T I O N  O C  T H I S  C0NTI)ACT. TOCETUER W l T U  TUE AMOUNT O f  CUNOS 0 8 L I O A T E O .  
T U l S  NOTICICATION SUOULO 8E MADE D I R C C T L I  TO O R 0  R A T U E R  TUAN WAITING COR TUE NORMAL O I S T I I 8 U T l O N  OC THE 
CONTR ACT DOCUMENT O I  W N T U L Y  C O N T R A C T  REPORT. 

Topical reports to be s u M t t e d  when applicable 

Quarterly reports to be distributed to HG only. 

Final report to be distributed according to  TID-490 UC-70 

10 HEADQUARTERS TECHNICAL POINT OF CONTACT 

Chief, EmrFrormental & S a n i t a r y  Engineering Branch 
Division of Reactor Developnent 

1. Proposal dated July 2h, 1964 
I 1 ENCLOSURES 



TO: The Unitod Stator AtoQic Energy Coamirsion 
Reroarch and Dovelopmant Divieian 
Port  Offico Box E 
Oak Ridge, Tennarroe 

P W f :  The Unlvorrity of North Carolina 
Chap01 11111, North Carolina 

Proporal for tho Renewal of l teaurch Coatract 

July 24, 1964 

It 10 propored tha t  tho above do r igmted  contract betweon tho Unitad 
S ta to r  Afoplic b a r g y  Corm~irrioa and tho Univorrity of North Carolina bo 
ronrwod for  one yorr from Octobor 1, 1964, to Soptembor 30, 1965 

Snvor t iga t l au  propored horowith aro hso i n  numbor. both aro continua- 
tlmr of work i n  p rogru r .  

1. It i o  proporod t o  contime tho inver t iga t lon  of tho ryathuir and 
p ropor t im  of potarriupl cobalt  forrocyanido u r o n t i a l l p  according t o  

tho procoduro outlinod in tho accamp8nyl~ng p r o ~ r o r r  roport. We propore t o  
rynthuito tho mrtorial  undor caroful ly  coatrollod cdi t iorrr  from o r t a r l a lo  
marked with i rotopic  tracorr. 
arrerrment of i t 0  ion-oxcbngo p r o p o t t i w  am rogardr cor iur  thio pra6daro 
p d r m  to enable a ch . r ac to r iu t ioa  of tho o r t o r i a l  i n  toma of th. 
rynthet ic  method givin6 the moot dor i rab le  product, 

Urod in conjunctioa with a rtan&rdit .d 

2. It 1s p r o p o d  to continuo tho rtudy of loa-eu~chango equi l ibr ia  of 
ternary r y i t m  on inorgenic rrcbagorr .  An approxforto procoduro b o  

boon r h m  t o  mako posoible a predict ion of thore oquilibria f r m  binary 
a s o r  f o r  r h g l y  cb rgod  IOM. Uny caaplicationo ontor in to  tho mor0 
laportant  care  of ioru of m i d  c b r ~ o  typo. 
ava i lab le  and vory p r w i r s  urpor%mantal work w i l l  bo rrronti.1 18 a barir 
f o r  a r u r o n r b l e  b b c w r i o n  of thoro r y b t ~ r .  

L i t t l o  or no thrary i m  

Tho propored budgot horo attached b o  beon drawn up with tha a h 0  work 
in  mind. 

nOthor P ~ M x I c ~ ~ ~  Amrirtlnco." The pr inc ipa l  i nv r r t iw to r  under thio con- 
tract i o  ruponr ib lo  for a r e o u r c h  profoct on diffurioa of ioar la gola, 
mu rupported by a want for  two yoarr in tha mount of $23,300 from tho 
National Sciarrcr Foudatfon (nsp a-1981) . Thoro fund0 aro  0xpend.d for  
aa l a r i e r  of other porronnol and for caoputation on tho hlmc-1105. SUO 
uork i r  rolatod In goner81 natura to  tha work under rubjoct contract, and 
wa p r o f i t  f r a a  i t a  proximity. Thoro i o  othorwiro no conarction. 

Tho f a c i l l t i e r  for  tho prorocutlon of the work propord a ra  thoro 
d o r c r i b d  in  llodfficatioa be 7 of rubjoc t  cootract, 



For the poriod Oct. 1, 1964 - 8-t. 30, 1965 

7,919 . 18 
7,212.11 

Laboratory Asrirtrot (harrlp) 707 e 0 7  

Coarul ta t iaa  within IJIK 
23,969 . 67 

11. Indi toc t  Cortr * 
Ovorkud, 382 of ra l r r ioo  8,904.03 
FICA rud Retirement (Stat.) 2,189.80 

Iff a p P e r a t h n  b o u  r u  
1. Suppliw oxprPdrb10 
2. Itarm 8pectra4ter 
3, Srrv ico ou 010ctr:oafc 

4. Trrvol 
5. Sacro ta r i a l  & publicr t ioa 
6. C w U F C a t i o o ,  ~tcm 
7 . Laboratory rorvicam 
8. Clrrr rhq, 6 mochiar work 

oqulpamnt 

* 
Utr fixod by tho A r r g  Audit Aaoncy 

11 173.83 

1,414 . 14 
1,272 . 73 

212.12 
530.30 
848.48 
212 12 

4,409.09 

39 633 39 
4,633 . 39 

8 3s,000.00 

848,48 
1,997.47 

436 . 26 
87 e 6 8  

523.94 

2,543 m u  

777.7a 
38323.23 

3,844.64 



m: Tho Uaitod State8 Atmic  Energy Cotmirrlon 
Rerrrrch and Development Divir ion 
Port Of f i co  Box # 
Oak Ridge, Tennosroe 

?W: The Univerri ty of North Carolina 
Chapel E i l l ,  North Carolina 

Proporal for  tho Uaneual of B w u r c b  Contract 

J u l y  24, 1964 

It ir pmporod that the abovo d o r i l p u t d  contract  botwom the Unitd 
Stator Atomic Bnargy Coc~mirrion and the Univerri ty of North Carolina bo 
r o a d  for  one yorr  from Octobor 1, 1964, to Saptombor 30, 1965 

Invort igat ioru propored horawith aro two i n  numbor. Both a r e  contima- 
tioar of work i n  p r o g r u r .  

1. It i r  propored t o  continuo tho i w u t i g a t i o n  of tho r y n t h u i r  a d  
p r o p e r t i u  of potarrium cobalt  forrocyanido . r r o n t i r l l p  according t o  

tho procodurr outl inod in tho ~ccompcrrryiag progrorr raport .  We proporo t o  
ryathsriro tho m ~ t o r i a l  under c8rofullp c m t r o l l o d  c d i t i o n r  f r a  aprtori.Ir 
marked with i ro topic  t racorr .  U r d  in  conjunctIan tdth a rtrndardirod 
a r r o r r w n t  of i t 8  im-oxch.ngo p r o p e r t i u  18 rogardr coriun thir prahdure 
prodrea  to mablo  I c h a r a c t o r i ~ t i m  of the matorial  In torma of tb 
ryntbotic method givlng the  moot derirablo product. 

2. It i r  propored to  continuo tho rtudy of Ion-oxchango rqu i l ib r i r  of 
ternary ryrtam on inocgmnic oxcbrqori .  An approxbr to  procrduro b o  

boon ohova t o  maka porr ib lo  a prediction of thorr equilibria from binary 
caror for  r ing lg  ccslrgd iom.  llruy c a p l i c a t i o w  ontor i n t o  tho more 
igort tant  car* of fow of mixod charge typo. L i t t l o  or no thoory i s  
a ~ r i l a b l o  and vory procLro upor&nnt81 uork w i l l  bo ooronti.1 a0 a brrir 
for a ruronrblo dimcumion of thoro ryrtma, 

Tho praporod budget horo attacbod hrr boar drawn up with tho abovo,uork 
la Dlnd. 

Wthor F l runc ia l  Arrirtanco." The pr inc ipa l  i m n r t i a a t o r  d o t  thir con- 
tract i r  ro rpowib lo  for  a r o r u r c h  projoct on d i f fu r ioa  of low in  arb, 
DOV rupportod by a g r m t  for  two parr in tho amount of @S,m f r a r  tho 
1Q.tiaarl Sciarco Feud a t b n  (HSF a-1981) . Th.ra fundr a r e  orrpdod fore 
ulariu of other  porronnal and for computation oa tho lfaivrc-1105. Thio 
work i r  rolatod in gonoral nature to  tho work under rubjoct  contract, a d  
wo pro f i t  fram i t r  proximity. Thore 18 othorwfao no connection. 

The f r c i l f t i e r  for the prorecution of tho work prapor.6 aro tboro 
dorcribod in  Modification No. 7 of rubjoct contract .  

1 C' 1 : i b  
\ I a -  



F o r  the period Oct .  1, 1964 - 8apt. 30, 1965 

I .  Perronnel 
Eonrp C.  Thoma, Director 

.63 time., 3 amtb 
e 3 7 f t -  8 9 sloath8 

frboxrtory Asriotrat (hourly) 

Coorultatioa vfthia uzI1: 
23,969.67 

11. Indiroct Cortr * 
Ovorhud, 38% of ralarlrr 8,984.03 
PICA rad Petirument (State) 2,189.80 

1. 
2. 
3. 

4. 
5. 
6. 
7 .  
8. 

* Ratr fixod by tho A r y  Audit &.acp 

848,48 
1,997.47 

436 . 26 
07 e68 

523.94 

2 , 545.45 
777 e 7 4  

3,323 e23 

A. E. Sbapard, Jr. 
B U 8 h m 8 8  Of  ffcor rad Trerrurrr 



Memorandum 

Y e  are rubmittlag for your review 8nd appropriate act ioa the 
following iafowtioa concorning the contract which rill expire 
o n - 4 -  

1. haf fa1  f i O p o 8 r l  (w 
2. PZOgrO88 Report 
3. Financial Statement ( 
6. ZOO-Uord Summary 

Me s h a l l  opprociate your rdvirine ue of your decirion 10 that 
w e  UJ proceed with the aacerrrry contract act ion et the 
e a r l i e s t  porriblt date. 

L 4  5 
Herman 1J. Roth 

&c lor ur e t 
As Limted Above 



To: The United S ta te r  Atomic Energy Comnieeion 
Reuearch and Development Divirion 
Post Off ice Box B 
Oak Ridge, Tenneseee 

P W :  The Univerritp of North Carolina 
Chapel H i l l ,  N. C. 

Propoeal f o r  the Renew81 of Research Contract 

NO. AT-(40-1)-2130 

June U, 1964 

It l a  pr  ooed that  the above do ignr t ed  contrect  batmen the Vnited 
Stat-  Atomic OB nergy CorPmirricm and the University of h r t h  Carolina be 
renewed for one year from October 1, 1964, t o  8 e p t d . r  30, 1965. 

Iweet iga t ioae  propored herewith a r e  three in number. Tbe f i r r t  two 
a r e  continuatione of work in prograar. 
fundamental nature. 

The t h i rd  i e  mu work of a 

It i e  proposed t o  continue the invertlgatfon of the ryntheeis a d  0 propertiee of poteerium cobalt  ferrocyanide ereent ia l ly  according to 
the procedure outlined in the accompanying progreee report. We propose t o  
synthesize the w t e r i a l  under careful ly  controlled canditioor frem 
materiala marked with irotopfc t racar r .  Used in conjunction with a rand- 
Udi8ed arsesrment of Its ion-exchar~ge propertier ae regard6 coium thfr 
procedure prrnnieee t o  enable a characteriraticm of the m a t a l a 1  in term of 
the rynthet lc  method giving the wwt der i rab le  product. 

It i a  proposed t o  continue the rtudy of foll-@~~hmga equi l ibr ia  of 
ternary eyrtem on inorganic e%Chclnger8. An appro-te procedure ha8 

@ 
been r h m  t o  mnke poerible a prediction of there aquilibri .  from bfnery 
tares for 
important care  of ionr of r f x d  charge type. Little QT no theory ir  
avai lable  and very preciee osperlmental work wf l l  be e r ren t l a l  ab 8 bar ie  
for  a reaeonable d f r cws ion  of t h e m  rystems. 

r ingly charged iw. Xany camplicatioar entor into tha more 

3. It l e  propored t o  s t a r t  a t  the e a r l i e s t  opportunitp work on tha 
application of the thermodpaamlc re la t ion  developed in the attached 

report  nThe Bffect of Water Activity OII Ion-Exchange Selectivity.m Tha 
character of the requ i r i t e  expetlmentr I 8  autlined in thir rqmrt. In 
very many cases of prac t ica l  i n t e r r r t  ion-uchanprr are  wed i n  c m j u n c t i m  
with concentrated .aolutionr.  Any aid to the  uuderrtadlag o f  there 
canplex eyrtems rhould be of value. It ir believed that tpb propowl rtudy 
w i l l  be mort urefu l  in t h l r  ragard. 



- 2 -  

The propolred budget here attached ha8 been d r a m  up with the above 
The tie0 of a mass epectraneter (not avai lable  i n  Chapel work in mind.  

H i l l )  will be eeeent ia l  t o  the prosecution of Item 3 above. 
assumed t h a t  we can get the use of an Inatrumeat a t  some other location; 
the item “Use of Mass Spectrometer” may w e l l  be expended In t rave l  t o  
t h i s  location. 

It is 

“Other Financial  Aeeietence,. The pr inc ipa l  inves t igr tor  under t h i s  
contract  l e  responsible fo r  a reeearch project  09 diffusion of iow in 
gels ,  now supported by a grea t  for two pear8 in the  amount of $25,300 
from the Nationel Science Foundation (NSP GP-1981). Thesa funds are 
expended for salaries of other pereoanel and for  canputation on tha 
Univac-1105. Thie work is re la ted  in general nature t o  the work under 
subject contract ,  and we p r o f i t  fran i t a  proximity, 
no connection. 

There fs othenire 

The f a c i l i t i e s  for the prorrectuion of the work propoeed a re  those 
described in Modlfiaticm No. 7 of rubject  contract ,  



PROPOSED BUDGET 

C m t r e c t  No. AT-(40-1)-2130 

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

I. Personnel 
Henry C. Thanas, Director 

half  time, 9 montb 
f u l l  time, 3 wnthe  

$7,000 .OO $1,625 .OO 
4,500.00 

Research Associatee 

E(. 8 .  Deshpande, f u l l  time 11,200 s o 0  
Isao EashLmoto, f u l l  time 10,200 .oo 
Labor8 tory A e e i e  t au t  (hourly) 1,OOO.00 

C a u l t a t i o n  within UNC 1.200.00 
$33,900.00 $2 82s e 0 0  

XID Indi rec t  Coats * 
Overhead, 38% of r a l a r f e r  
PICA and Retirement (State) 

111. Operating BlcD enses 
1. Suppliee expendable 
2. Maor Spectrorneter 
3. Service OIL elactronic  

equiglaent 
4. Travel 
S. Secre t a r i a l  & publication 
6, Camnunication, rtc. 
7 Laboratory rervices 
8 .  Glasr rhop 61 machine work 

Total Propored 
Iktirsatad balance, Sept. 30, 1964 

ESWJ FUNDS REQUBST'SD FROM AEC 
* 
Rate fixed by the Amy Audit Ageacy 

$ 617.00 
3,097 .00 126 .oo 
l5,893.00 

931 

$2,000.00 
1,800.00 

741 .OO 

300.00 
750 .OO 

1,200.00 
300.00 

3,600.00 
1,100.00 

6,350.00 4,700 s o 0  
2 29 

QS6 .oI;AOO 8,266.00 



OmpULAy-1) 
m 
UNITED STATES GOVERNMENT 

Memorandum 
TO : R. G. Huqhries,  Director 

Contract D iv  i s ion 

FROM : Herman B. Roth, Director 
Research and Development Division 

SUBJECT: REQUEST FSR CONTRACT ACTION 

ORS :Ul 

It is requested tha t  you take the  necessary s teps  t o  proccsr the 
following described contract  action: 

1. Nature of Action Requested: 

/I/ Selection of New Contractor and/or 
' 

Negotiation of Contract 
Number : 
Contractor: 

- 
/?/ Modification of Contract 

Number : AT=(40-1)-2130 
Contractor: University of North Carolina 

Chapel H i l l ,  Xorth Carolina 

2. Nature of Services t o  be Covered by Contract: Research 

Title:  "Investigation of Sorption and Ion Exchange Phenomena 
i n  National Soi ls  and Treated Shterials" 

3. Type of Contract /2 Lmp-Sum /I/ Cost-Type /I/ Other 

4. Amount t o  be Obligated by t h i s  Contract Actlon:f55,000.00 

5 .  Description of Other Chafiges t o  be Covered by Contract Action: 
Modify contract  t o  provide for the  performance of additional 
research t o  be completed during the  period October 1, 1963 
through September 30, 1964, The AEC w i l l  support the project 
in the amount of $55,000 i n  new funds. 

The Government w i l l  r e t a i n  t i t l e  t o  equipment previously 
acquired under the  contract. 

6. Authority: 
Contract Authorization from Frank K. Pittman t o  S, Re Sapir ie  
dated October 1, 1963 

48542- 



UNIVERSITY OF NORTH CAROLLNA CONTRACT NO, AT-(40-1)-2130 
A P P a D I X  "A" 

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

A - I  RESEARCH To BE PgaFoRMED BY CONTILM=TOR 

The Contractor w i l l  continue with s tud ies  bearing on the disposal 
i n  the ground of radioactive wartes t o  include (1) fur ther  work 
on the application t o  performance data from Lon-exchange columns 
of a method of cornputation which producer a description i n  terms 
of a Peclet  number. In  a l l  but t h e  8imp'lent cases the luthod i a  
necessar i ly  empirical; its u t i l i t y  is t o  be ansenred, and (2 )  
prosecution of a 8tudy of ion sorp t ion  in ternary 8ystw8,  in  
par t i cu la r  i n  sodium, cesium, and N& on the zeo l i t e  c l inop t i lo l i t e .  
I n  (3) fur ther  studies,  work w i l l  continue t o  be directed toward 
r e l a t i n g  the  ion-exchange behavior and the r t ruc ture  of iaorganfc 
materials. 

A-I1 APPROXIMATE LgwL OF RESBARCH BPFOBT 

(a) Contractor Pcrnonnel: 

Dr. 8. c. marpn 

2 hoearch Asrociates 
2 Research Aariatantn 
Secre ta r ia l  Ass is tance 

R inc ipal Invea t igator 
Academic 75% 
%mmr 100% 

100% 
50% 

As Needed 

(b) Remises. Fac i l i t i e r ,  and Material8 t o  be 
Furnished by the Contractor: 

Adequate laboratory f a c i l i t i e s  w i l l  be furnished t o  conduct an 
investigation of aorption and ion exchange phenomena in national 
a o i l s  and treated materials.  Among equipment i- avai lable  
fo r  use on the project a r e  var ious type9 of spactrometers, flame 
photcmeter, gas chromatographic equipateat, and a computer. 

A-I11 IT- OF E Q U I m  To BE FURCHASED OR FABRICATED 
BY CONTBAcroB COSTING S500 OR M3RB 

None 



DATE 
* C T  1 1963 wRel 

UNITED C T A T U  A T O M I C  L N C R O Y  COYYIUION 

( 1 1 - w  CONTRACT AUTHORIZATION 

TO S.  R. Sapirie,  Manager 0 NEW CONTRACT 
Oak Ridge Operations Office @ RENEWAL OF 

CONTRACT NO. 

PROJECT AGREEMENT NO. 
A!r(40-1)-2lp 

F r 3  Tep-or 
Division of Reactor Development 

, 
1 CONTRACTOR 2 TERM 12 months 

University of North C a r o l i n a  
10/1/63 -- 9/30/@+ 

Serial  No. 644335 

AS D E F I N E D  IN A E C Y A N U A L  SECTION 3403 

7 REPORTING REQUIREMENTS 
@ ALL A S P ~ C T S  OF THE WORK $HALL BE DESCRIBED IN 

SUFFIC IENT D E T A I L  SO AS TO E N A B L E  OTHERS TO USE 

THIS  INFORMATION. 

PROVISIONS O F  AECM 3202 AND 37.03 APCLY. 

OHE C O P Y O F  A L L  REPORTS IS TO BE SENT TO THE 

REPORTS AND STATIST ICS BRANCH, DRD. 

T H E  CONTRACTOR W I L L  SUBMIT I N F O R M A L  M O N T H L Y  

L E T T E R  REPORTS TO DRD t 

0 

0 
COPIES) AND T O  T H E  

OPERATIONS O F F I C E  [ COCIESI 

0 Q U A R T E R L Y  T E C H N I C A L  REPORTS W I L L  BE SUBMITTED 

B Y T H E  CONTRACTOR A T  W H I C H T I M E M O N T H L Y  REPORT!  

W I L L  S T I L L  BE R E W I R E D .  

A D R A F T  F I N A L  SUMMARY REPORT FOR T H E C O N T R A C T  

PERIOD I S  TO BE SUBMITTED TO T H E  DIRECTOR. DRD, 

0 

D A Y S  BEFORE ( A F T E R )  COMPLETION O F  T H I S  

CONTRACT A N D B E F O R E  T H E R E P O R T O R L P R O D U C E D ~  

I T  I S  R E O U E S T L D  T H A T  THE 

OPERATIONS O F F I C E  R E C E I V E  THIS  R E P O R T  AND 

FORWARD I T  TO THE HEADQUARTERS T E C H N I C A L  POINT 

O F C O N T A C T  T O O E T H I R W I T H A N C V A L U A T I O N O C  THE 

REPORT AND RECOLMENDATIONS AS TO F U T U R E  WORK 

PROPOSED. I f  ANY. 

0 

0 F I N A L  REPORT D U E  D A Y S  AFTER A P P R O V A L  O F  

DRAFT.  

REPORTING REOUIREMENTS REM 

PREVIOUSLY AUTHORIZED. E X C d ! k ~ ~ c ~ 9 ~ ~  

THE S A M E  AS 

0 COPIES OF F I N A L  REPORT REQUIREDJ?2  '1:: 

13 PROJECTTITLE Investigation of Sorption and Ion phenomena in 
National Soils and Treated Materials 

;'FINANCING 

fl THE ESTIMATED COST FOR THE T E R M  IS 

55,000 
0 COST C E l L l N Q  IN T H E  AMOUNT O F  $ 

H A V E  (NOT) BESM P R O V I D S D  IN THE 

O P C R I T I O N S  O F F I C E  F I N A N C I A L  PLAN. 

O S 0  I N  THE AMOUNT OF $ 

H A S  (NOT) B E E N  PROVIDCO IN YOUR F I N A N C I A L  PLAN.  

YOci SHOULD ( N O T I  ABSORB 0- REQUIREMENTS 

W I T  H I N  T O T A L  A V A I L  AB1 LI T 1. 

COSTS ARC C H A R O E A I L E  TO BUDOET A C T I V I T Y  

0 

0 

d 
I 

04 60 40 02. 
a I T  I S  DESIRED T H A T  THIS CONTRACT BE CUNDED FOR ITS  

E N T I R E  TERM 

I T  SHOULD BE N O T E D  ? H A T  HEADQUARTLRS HAS NOT 

MADE A D E T A I L E D  REVIEW O F  OVERt4EAD. G E N E R A L  AND 

ADMINISTRATIVE EXCENSES. LOUlPMENT AND OTHER 

R E L A T E D  COSTS AS I T  I S  EXPECTED THAT YHE OPERATI<  

OFFICE m u  INVESTIOATE THESE ITEMS AS P A R T  OF 

ANY CONTRACT N E O O T I A T l O N b  

FEE C A L C U L A T I O N S  A R E  TO BE MADE BY THE OPERATlOl  

O F F I C E  CONSISTENT WITH AEC FEE POLICY AND 

STANDARD A E C  S C H C D U L E I  

N O  P A R T  OF TME FUNDS b N D L R  THIS CONTRACT M A Y  BE 

USED FOR CONFERRINO O f  A CELLOTSWIP WlTHIN THE 

Y E A N I N O  OF THE APPROPRIATION RIDER. 

0 

B OTHER. Coet ceil ing in amo\nrt of 
$55,000 w i 3 l  be pmvlded in the fir& 
rirm OR f inancial  plan for PY 1%. 
This I s  subdect t o  the availability of 
FY 1964 funds and the provisions of tb 
continuing resolution. lo eqipment 
funds m e  included. 
mi2 



UNITED S T A T E S  A T O M I C  ENL*OV COIY ISSION 

CONTRACT AUTHORIZATION 

TO S. R. S s p l r i q ,  Manager 
Oak Ridge Operations Office I 
University of North Carolina I 

DATE OCT 1 1963 

S e r i a l  No. 641035 
PACE NO. 2 

CONTRACT NO. 

PROJECT AGREEMENT NO. 
A!r( 40-1) -up 

8 SCOPE OF WORK 

Continue wrk on sorption of radioactive tracers i n  natural earth msterials, 
and synthetic exchange materials as Indicated in the attached proposal. 

\ 

SPECIAL PROVISIONS AND INSTRUCTIONS- 

I T  I S  REOUESTEO T H A T  T O U  K E E P  T H E  CONTRACTS ORANCH .ORO, A O V I S E O  AS T O  A N Y  PROBLEMS ENCOUNTERED I N  YOUR 
NEGOTIATIONS AN0 THE D A T E  O F  EXECUTION O F  T H I S  CONTRACT, TOGETHER WITH THE AMOUNT O F  fUNOSOOLIGATE0.  
THIS NOTIFICATION SHOULO OE MADE OIRECTLY TO O R 0  RATHER T H A N  WAITING FOR T H E  NORMAL O I S T R I ~ U T I O N  OF TWE 
CONTRACT OOCUMENTORMONTHLY CONTRACT REPORT. I 

10 HEADQUARTERS TECHNICAL POINT OF CONTACT 

Chief, Env-lrOnmental& S a n i t a r y  Engineering Branch 
Division of Reactor Developmat 

11 ENCLOSURES 

Proposal dated Jync 1963 



e .  

Ofice Memmdam UNITED STATES GOVE \ MENT 

DATE: 9 n, i - & m m n - -  

\ 
-d--- 

R O Y  : Herman Y. Both, Director 
Berearch and Development Divlrion, 080 - 
We are rukl t t ing  for your review r a d  8pproprf.te actioa the 
fcallowiq information concerning the contract which will expire 
o n m m - - a -  

3. Fiaanci.1 8 t 8 t m n t  ( 

1. Renewal Propoul 
2. Prosre88 Beport 

4. 200-1SordSlleury 

We r b l l  appreciate your adviring us of your decision 10 that 
we may proceed with the necesrary contract 8ction at  the 
earliest porribh data. 

Herann Y. Both 

Enclorure : 
A8 Lirtcd Above 





2. 



Caotract Bo. A ! F = ( b l ) - P 3 0  

I. 

11. 

1x1 

- - 
i . -  . *- 

I 

-,- 

I_ 

LA' 
a 

Far the period &to I, 1963 - scpt. 30) 1964 

2,550 -00 

coasultatioa within wsc 
#b55e-= 
3 4?5-.4. -- 

1. 
2. 
3. 

I .  

6. 
7. 
8. 

5. 

work 
$6,350.m 

2,303 00 

.. 
€late firad by tbe Araqy M t  Agency 



C o o t F a c t  BO. AT-(4O-1)-2130 

!be follrlwing etatunent ehm the ccntrlbutime cf both the Atomfc 
Wergy Camnleeicm aad the W v e r s l t y  of lparth Car?llna for the period 
October 1, 1962 - September 30, 1963. 
far the period Cctcjbcr 1, 1962 - 
W v e r e l t y  being In part cstimsted. 
period June 1, 1963 - September 9, 1963. 
based 43 actual encudbrances. 

Colrplln A gives actual expenditures 
3, 1963, the coatributicn of the 
Colurnn B glvse 0atimatSlr fm the 

lheec estiaratee are in part 

me estimated balance l a  based QI t& ccntributlaa of the At-c 
wrgv  ~apmissicn of $44, 99s aa rated ia Mcdificattaa NO. 7 oi the cartract. 
I)uring the period February - Bky 1963, a raring of @,COO in the matter of 

the pert of the prbcipsl Fnvbetlg8tor. 
balance far 8eptember 30 56 in large part due to -18 fact. 

Sal- di8bW8-t fim nprdra W 8 8  effectad thrw extra behing 
It vill be noted that the ertirPated 

Column A C a l m  B 

$9,455 0 2 7  



FOCIII OR-W9 (2/53) REQUEST FOR CONTRACT ACTION (submlt in duplicate) 

1. Chlrnun Rea. & Dev. Diva 3. G. Bamphrier Camact mtd. From: 
r 

It Is requested that the Coauact Boud .take the acceaury action to process the following deacribod con- 
uact action in accudance wlth the provisions of Bulletin OR-OhM-19: 

6. Project or Activity to be Covered by Coauact Actlon: 

Locat@ of W a k  
Esthuted Cost of Walt to be -ad by thtt Onrurct Acdm 8 
Schedule Date Wak (0 Sun 
Docripdm of Project a Activity: 

Coatauction Directive No. . 

Esdmted Cornpledon Date 



we 6, cona.ctBoudDocbt 7. Reqktsclb 
Na D W L .  I t h  
(To be assigned by 
Boud Secrcury) c. 8. BHOUP 

8. Complete Dacdpdoa of Ma, to be Fwalrhed by c h u r a ~ ~  

Headquarters designated research contract 

Rag: "hVeStigatbn of (krption and Ion Exchange lhenamena in N8tUr.l 
h i l a  and Treated Hatrrirlfl 

(If m;-C @ace b required UIC separate cheer, md rmch bacorn) 
4 

9. Dacripdoo-of otha cbnges to be corered by AQdiffcadau 

l b d l f y  contract to p r o d d r  f.r the perforaamtc of additieml 
research to be completed &ring the perlod October 1, 1962 
-ugh September 30, 1963. 
in the amount of $44,998. 

%e lrlcc wi l l  support the project 

(If mocc p r a  ir tcqoitsd use rtpu.u b e u  a d  rmcb hare4 

10. Negodsted Contrrca (shan wby it rppeuc &sbrb)t to mcgotlrte new coouact a b ae@d8@ 
modiflation to exlsdng caaoIct) 

Fern ARC-461 (entract  Authorisation) fmm Rank K. Pittman 
to 8 .  1. Sqlrie dakd  September 20, 1962 

\ 

. 22409 



UNIVERSITY OF NORlW CAROLINA CONTRACT NO. AT- (60- 1)-2 130 
APPENDIX “At’ 

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

A-I  RESEARCH TO BE PERFORHED BY -TRACTOR 

The Contractor will continue to conduct research on the dirposal of 
radioactive by-products of nuclear fission through investi8ation of 
disperrion of such materials in ion-exchange siliceous s y s t w .  
reaearch will include such approaches as (1) fundamental ttndier of 
qualitative nature and quantitative deacription of the affect8 obaarved 
in ionic sorption on siliceous materials and (2) the application of 
this knowledge to the developmat of practical means of treating the 
effects observed when sorption takes place in flowing liquid-atationary 

Tbir 

Solid By8t-e 

A - I 1  APPROXIXA TE LBVEL OF RESBABQi EFFORT 

(a) Contractor Personnels 

Dz. H e  Cn ThoPVls 
Rinc ipa 1 Invert igator 

2 Research Associates 
Research Assistant 
Secretarial Help 

Academic 7% 
Stlaer 100% 

looX 
50% 

Aa Needed 

(b) Premises. Facilitiesp and Materials to be Furnished 
by the Contractors 

. Adequate laboratory apace and facilities are available to conduct 

fission, 
tract are s 

-research on the disposal of radioactive by-products of nuclear 
Among equipment items available for use under the con- 

(1) X-Ray Spectrometer, camera 
(2) X-Ray Spectrometer, Geiger counter 
(3) 
(4) 

(5) Optical Spectrometers, infra-red and U.V, 
(6) Flame Photometer 
(7) Gas Qlro~atographic Equipment 
(8) Computer 

Capma Ray Spectrometer, Single Channel 
Gaama Ray Spectrcmeter, with special automatic recording 

equipment, single channel 

A - 1 1 1  EQUIPMENT TO BE PURCEASED OR FABRICATED BY THE CONTRACTOR 

None 



A - I V  EQUIPMENT TITLE TO WHICH IS TO REMAIN W I T H  THE GOVERNHENT 

Equipment previously acquired under the contract  

Analyzer - American Instrument a. 
1 Cat. No. 5-445 Roller  Pa r t i c l e  s i z e  Analyzer 
1 (1 0 5-451 Sound-resistant cabinet 
1 11 11 5-456 Spec. Brass Sample Tube 
1 0 1 )  5-452 Low Pressure A i r  Pllmp 

Centrifuge - Macalaster Bicknell 
1 In te rna t ' l  S i t e  1 S.B. S e r i a l  1 2  6663 

Demineralizer - Penfield Product8 
1 M-8 Cartridge Type 

OD Collector - Technicon Chromatography C o r p .  
1 Drop counting accessories fo r  T h e  Flow Fraction Collector 

Fract ion Collector  - Technicon Chromatography Corp. 
1 Time Flow Fraction collector with 150 minute tirer 

Pumps - Milton Roy Coo 
1 MM2-B-11.5 Win1 pclplpll 

3 Eastern Model D6 Centrifugal Punp - Bronze Casting 

1 Eastern, Midget, Low pressure model D-6 Crackle f in i sh  

Ucalaster Bicknell 

Macalaster Bicknell 

Bronze #35193 

Relays - Central  Sc ien t i f i c  Coo 
1 Cat. 8 9 9 7 8 4  Relay 
1 11 #99785-A Electrode Relay, 50/60 cycle 1U V 

Shaker - Macalaster Bicknell - 
1 Burrell  Shaker, Size C 

SnectranhntcnneteL - Wil l -N .Y.  Inc. 
1 Beckman DU S e r i a l  No. 89442 
1 Powersupply S e r i a l  I&. 77284 

S u v e v \ I h t e r  - (Beta Gamma) National Tech. h b a .  
1110800 Beckman Geiger Counter, Model WX-5" 

Ser i a l  No. 21529 

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

400 count range, BAR 8-212 
1 HN84 Cabinet 



- 3 -  

Autoscalers - General Radio 
2 SC-4 Eagle Preset Oountere 

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

l / 4  h.p. motor - a l l  mounted on spec ia l  
base S e r i a l  No, 129 (S-547)  

A-V SUBSTANTIAL DEVIATIONS 

Substantial  deviat ions  from the foregoing shal l  be diacurrsed 
with and subject  to the written approval of the Com~irsion. 



INTERIM FORM 

DATE 

S ~ i s l  NO. 62-158 
0 NEW CONTRACT 
a RENEWAL O f  

CONTRACT NO. 

PROJECT AGREEMENT NO. 

r R ~ ,  U N I T E D  S T A m  A T O M I C  CNCROY C O Y Y I B 8 I O N  

((-w CONTRACT AUTHORIZATION SEP 2 0 1962 

.TO S. R. Sagirie, Manager 
ce 

m( 40-1)=2l30 
- 

CONTRACTOR 

University of North Carolina 

TERM 12 Months I 
RECOYYENDEDTYPE 

AT OPTION Of YOUR O f F l C C  Q C P F f  E -  COST R C I M B U R S D I C N T  0 ClXCD P R I C C  a OTHCR 

CLASSIFICATION U R C h S S i f i e d  , I 
WORK TO BC PEReOclwCO I S  UNDER C * f g Q O R v  - 
AS DCflNCD IN A C C M A N U A L  SCCTION WO1 

.REPORt lNG~ REQUIREYENTS 
A L L  ASPCCTS OF THC WORK % H A L L  DE DCSCRIBCD IN 

SUF?ICICNT D C T A I L  SO AS TO C N A B L C  OTHCRS TO USC 

THIS INFORMATION. 

CROVISIONS Of ACCM JZOZ AND 3201 ACPLY. 

ONE COPY OF ALL REPORTS IS TO BE SENT TO i n €  
RCPORTS AND STATIST ICS DRANCH. 0110. 

THC C O N T R A C T O R  WILL SUDYIT I N F O R M A L  M O N T H L Y  

L C T T C R  RCPORTS TO O R 0  ( 5 COPICI) AND TO THE. 

OIR OPCRATIONS O f F l C C  I COCICI  

Q U A R T C R L  

B Y  TWC C O N T R A C T O R  A T  WHICH TIWE M O N T H L Y  RCPORl 

W I L L  S T I L L  DC RCQUIRCD. 

A OR- C O I T  FOR T H C C O N T R A C T  

CCRIOD IS TO BC SUDWTTEO TO THC OIRCCTOR. DRD. 

15 D A Y S  BEFORE 1AFTCR) C O Y P L C T I O N  OF THIS 

CONTRACT A N D  BCFORC THE REPORT IS RCCROOUCED. 

I T  IS RCQUESTCD THAT THE 

OPERATIONS OFf lCC R E C E I V E  T W l l  REPORT AND 

PORWARD IT TO THC HCADQUARTCRS TCCWWICAL P O l N l  

O f  C O N T A C T  TOOLTHCR WITH AN C V A L U A T I O N  O? THC 

RCPORT AND R C C O Y I C H D A T I O N S  AS TO F U T U R C  WORW 

PROPOSCO. IF ANY. 

f q L  RCPORT OUE9DAYS ACTCR A P P R O V A L  O f '  

DRAFT. 

RCPORTINO RCQUIRCMCNTS REMAIN Tnc SAMR AS 

CREVIOUSLY AUTHORIZCD. CXCCCT AS NOTLO ABOVC. 

x) 

C C H N I C A L  REPORTS WILL BC S U U I I T T C D  _11 

C O p I C S  Of F I N A L  RCPORT RCQUIR.0- 

' FINANCING , 

a 'THC UTIMATCD COST FOR THE TERM IS 
s 45,000 - -  a COST CCILINO IN TWC AMOUNT OF 8 45,000 

cm& a H A V C  a-1 B C C N  P R O V I D E D  IN THE 

OCCRATIONS O F P I C E  f l N A M C l A L  P L A K  

a O S 0  IN THC YIOUN? Of 8 n/A 
HAS (NOT) BCCN PROVIDCD IN YOUR F I N A N C I A L  PLAN, 

YOU SHOULD INOTI ABSORB 0- REQUIRCY.NTS 

VITIUN T O T A L  AVAILABIL ITY .  
0 

@ COSTS ARC CHAROCABLC TO B U W E T  ACTIV ITY 

04 60 40 02. 
.a I T  I S  DCSlRCD T H A T  THlS CONTRACT BE FUNOED POff I T S  

CNTIRC TERM 

a I T  SHOULD BC NOTCD THAT HCAOQUARTCRS H A S  NOT 

MADE A D E T U L C D  RCVICW OF OVCRHEAD. O E N C R A L  AND 

ADUICHSTRATIVC CXPCNSCS, CPUICMCNT AND OTHCR 

R C L A T C D  COSTS AS I T  IS  CXPECTCD THAT TWC OPERATI( 

O F F I C E  WILL I N V C S T I O A T E  TWCSC I T R U S  M PART Of 

ANY CONT R ACT NCOOTl ATlOMS, 

FCC CALCULATIONS ARC TO BC YADC B Y  THC OPCRATlOl 0 
OCFICC COIUISTCNT n t n  ABC Fmm POLICY AND 

STANDARD ACC scncouLcs 

USID ?OR conrcmwo OF A rcLLowsnw W~TIUN TNC 

a N O  ?ART Of THE FUNDS UNDER TNll CONTRACT MAY BC 

YCANIWO Of TWC UPROCRIATION RK)C& 

0 oinca. 



' UNlTCO S T A T C S A T W I C  CNEROY C O L Y S # O N  

CONTRACT AUTHORlZATtOM 

TO S.  R. Sapirie, Manager 
Oak Ridge Operations Office 

CoNTRACToR University of North Carolina 

-SCOPE OF WORK 

Continue work on sorption of radioactive tracers In natursl earth matherials 
and treated minerals. 

DATE 
PACE NO. 2 

S s i d  No. 62-158 

CONTRACT NO. 

PROJECT AGREEMENT NO. 
AT(b-l)-2[L39 

1 SPECIAL PROVISIONS AND I ~ T R U C T I O N S  

Iris REWESTID THAT YOU KEEP THE CONTRACTS ~JRANCM .ORD. ADVISCO AS TO ANY CRODLCMS CNCOUNTLRCO IN YOUR 
NCOOTIATIONS AND THE OATS O f  E X E C U T I O N  O f  THIS CONTRACT, TOOSTMLR WITM TMC AMOUNT O? ?UNDS ODLIOATED. 
THIS NOTICICATION SHOULD DC MADE D I R E C T L Y  TO -0 RATHER TMAN WAITIN0 ?OR TMC NORMAL DISTRIIUTIO((  O? TMI? 
CONTRACT DOCUMCNTORYONTMLYCONTRACT RECORT. 

IO HEADQUARTERS TECHNICAL POINT OF CONTACT 

C h i e f ,  E n V i r o d t a l  & Sanltary EngIneeriPg Branch 
Division of Reactor Develapment 

11 ENCLOSURES '' A.ago13al - Pmpossl for Renewal of Research Contract, dated June 15, 1962 
Letter - Ltr. t o  Beltcr from Thomas, dated March 28, 1962 



Memorandum 

PROM : Herman M e  Roth, Director 
Research and Development Division, Oak Ridge Operations 

We are submitting for your review and appropriate action the 
fo l lowiq information concerning the contract which w i l l  expire 
0 n - a -  

3. Financial St8t-t ( 'f I 

1. Renewal Proposal 
2. Progress Report 

b-  
We shall  appreciate your advirlng us of your declrlon so that 
ue may proceed w i t h  the necerrary contract action at the 
earliest possible date. 

Htrsaan M. Roth 

Enclosures 
As L i s t e d  Above 



To: The United Statea Atmfc Enera CaGniosion 
Research and Developnt Division 
)os t  Office Box E 
Oak Ridge, Tennesaee 

Prm: The University of Mrth Carolina 
Chopel H i l l ,  North Carolina 

?roposcll for Renewal of Research Contract 

IJO. AT- (40-1)-2130 

June 15, 1962 

It is proposed that t h  above designated contract between the Wted 

States Atonic Energy ComGlisslon and the University o f  North Car0lin;r be 

renewed for me year frop October 1, 1962 to  September 30, 1963. 

Tbe scope and plan of approach of the work will reaain mch 88 

described in Appendix "A," Title V I ,  of EIodiffcation No. S to' the subject 

contract, except insofar QO some of the work there ctentioned has bean 

coppleted. 

'In general we propose to divide our efforto between (1) fudamntal 

studieo of the qualitative nature and quentitative descriptlon of tb 

effects observed i n  iouic sorption on sLlicaourr materialo and (2) the 

application of this I ; n a u l a  t o  tb develoopMt of practical lm8M of 

treating the effects observed wtmn sorption takes place in flowing liquid- 

stationary solid systeosa 

taking into account the rocmtly damnatrated irreversibility in atrontim 

Aa an example, ule ximy cite tbe rteceeaity of 

sorption on clinoptilolfta in uny att- to  predict the behavior: of thia 

mineral in a mate disposul'operrtim. 

sorption frar dt i - im solutiuns i s  a f h l d  vexy little understood, ue 



m y  find it necessary t o  do BO= prellninoiy work in three-ion competition. 

It is, however, not ncnr clear tlut either tine or mn-pcrwcr will be 

available for this  work. 

We propose aloo t o  a i d  in the evaluation of zeolites and other 

eilfceous materials syntheoized for possible use by tha Atanic Energy 

CaPlisaion. 



PBOP0SE.D BUWBT 
Contract No. AT-(40-1)-2130 

I .  Perrounel 
Benry C . Thocpes, Director 

Part the,  9 wmths 

Research Associates, 2 
Resoarch Associates, 1 
Technician 
Secretar ia l .  
Consultation within u#c . 

Pull tfme, 3 tUMth8 
i,Ooo.oo 
3,600.00 

19,000.00 
2,600.00 
1,400 .OO 

900.00 

!!E 

3,740 .oo 

11. Ovarhd + '  362 of o81arier ami wager ' 12,420.00 1,844.10 
F I C A  a d  Iletir-t (State) '1,897 .u) 205.70 

14,317.50 2,049.80 

111. Operati- Expenses 
I .  Supplier, exp8ad.blc 2,400.001 
2. Travel 500.00 
3 .  Service on electronic 

a q u i m t  300.00 
4. Caputer  tima 800.00 
5 .  C-iCatlOUS, atC. 600 .OO 
6 .  Laboratory rierviccr 3,000.00 

\ 

7 .  Gloss  rhop 61 machine work ilm.oo 
4 I 6od.W 4,500.00 

Total Propomad 53,417.50 33,489.80 

Estimated Balance, September 30, 1962 8,919.86 

nm fupb requee td  fram A#: 44,497.64 

m a t e  fLxd by the Anay A u d i t  Meacy 

n 

Benry c .  thaw 
Priocipr 1 Investiga tor 



The follbufng stetcllrwrrt rhows thr contributions of  both thr Atomlc 

camrirslorr rad the Univrrofty of Xorth Carolina for the p a i d  Octob8r I, 1961 - 
Septeaber 30, 1962. Cof- A giver actual axpditurar for the period Octobrr 1 ,  

1961 - May 31, 1962 (Ibe Wverrity'e  coatributiaa being io part eotimatod) . 

*#Vel 

el-nicr t iaas 

Indirect coot  

Itetfr8mnt and 

for the prrfod 10/1/61 - 9/W62: 

Bst iuted une%pead.d balance 9/30/62 

Total f d o  availabla (AE)  for period lO/l/61 - 9/30162: 

49,341.39 

8,919.86 

58,261.25 

1,350 

2 , 596 
- 



PBOPOSBD BUDCBT 
Cartrrct No. AT-(00-1)-2130 

For the Patlod Oct. 1, 1962-Sept. 30, I963 
(RRevi8d Oct. 1, 1962) 

I .  Personnel 
Eenrp C Thanaa, Director 

3/4 t-, 9 months 
FU11 tinat 3 a t h e  

Rerearch Aerociatar 
Y. B Deahpande, f u l l  time 
Iaao Bashlmoto, f u l l  t h e  

Darryl Rawery, half tine 
Reocrrch Aseiotant 

Secretar ia l  
Conru1trtkm wlthin VHC 

7,000 .OO 1,250 .OO 
3,600.00 

2 * 600.00 

900 .oo 
1,200.00 

33 ,’lo0 .OO 2,450.00 

If.  Overhead 
36% of salar leo eod wager* 11,916 .OO 450 .OO 

P E A  a d  iletir-t (State) 1,677 .SO 68.75 

13,593 .SO 518.75 

1x1. OP era t ins  Ex~enrer 
1. SUQQli80, expendable 
2.  Travel 
3. Sendce on electronic 

4. Caaputer tlme 
5. Caaauaicatfoae, etc. 
6 .  Laboratory rervicrs 
7 .  

equipment 

Glasr shop 61 machine uork 

Total Proposed 

2,400.00 
750 -00 

5,350 .OO 6,700 .OO 

52,043.50 9,568.73 

#IM PUHDS nBQuBsTBD PBOn AEC 44,997 3 6  

+Itate fix& by the A n q  Audit Agency 

Burinerrs Oyicer  rod 



. .  . 

nPwrrIm8 STAmtBm 

Contract Is0 . AT-(W-l)-2130 

The follaring 8tat-t rbaw the C a b w ? U f l O R % 8  of both tho A W c  Kaum 
C a i r r i t m  a d  the Ilai\rorrity of North CoroliOr far the period 0ctob.t 1, 1963- 

Scptrber 30, 1962. Colurr A aivee actual expamdftur8r for the period Octobor 1, 

1961 - JUrU 30, 1962 (Tho UbiV8T8LQ'B C m t T I b U t i O a  b 8 4  h p8rt e O t U t d ) .  

C o l m  B liver eathater far the parSd Jul7 1, 1962 - 8-t- 30, 1962. 

12h.00 . a tkr t8#  a2. b p8Tt b a g d  Qo 8CM1 

Fh8 .stbated babuc8 I8 bared at the caatributlon of the ALodc 

c d a o f o o  of $57,598 as e t a t d  ia Wodificatlon Ilo. 6 of the correaet iacrurd 

by $1018 fra or.rerthate fox tho period oadhg 9/30/61, r s k a  a total of 

$58,616.19. 
C O h  A 

ABc 

23,812 .95 
367.03 

2,036.09 
671.19 
170 -00 

a,uu).i7 
956.66 

tE 
937 .so 

663 .w* 

337 .so 
SI e 6 0  

2,650.00 

36,994.09 1,639.60 

C o b  1 
ABC till: 

9.787.69 312 .SO 

400.00 
200 .oo 
loo .oo 

3,653.67 112 .so 
435 .oo 17 e20 

1,350.80 

14,576 . 16 1 , 792.20 

c 7150 

AUG 1 -1962 



.1. 

REQUEST FOR CONTRACT ACTION (submlt in dupllutc) I F a m  OR-589 (2/53) 

It is requoted th.t the Contract Boud .take &e necessary action to procut the following ducrfbad con- 
tract action In accordance with the provisions of Bulletin OR-OBM-19: 

I 3. Nature of Mar to be Coratd by Caruact 

6. Pmject or Activity to be Covued by Coouact Actlon: 

Locadar of Work 
Erdmrted Cart of W a k  00 be Covered by thir colluact Acda  8 
sdwdule Date Work m sun 
Ducripdon of Project or Activity: 

Coamcdau Directive No. 
I 

E8dmted Cornpledon Date 



.1. 

6. Coaaact Board Docket 7. ~tqucrt SubrniaLdByx (rigped) 
t b  Dam Title: 

8. Complete Dcrcrlption of Suvicu to be Purnishcd by Coatram. 

Budquarters derigruted research ccmtract 

TXTU: ~ i e n t i f i c  Pmblcra in Dlrpaul of lrlrsion h p d u c t s w  

9. mcciption'ef othu ch.nger m be covered by Modiffcatlua 
xUfy contract to (1) rdl- the t r u u f u  ef title of a P t l i u  Luk Bbtector, 

c A 7  7.2 



.1. 

' .  
* .  4 

, 
T H E  U N I V E R S I T Y  O F  N O R T H  C A R O L I N A  

C H A ? C L  H I L L  

DCCARTMLNT Of  CHEMISTRY 

,- 

3:. c. s. s::cup 
.-,esearch anG Sevelo?aent  D i v i s i c r .  
U. S. . , tmic  2r.ergy Coimission 
Cak a i d q e ,  ixmessee - 
Czar  Dr. Shcu?: 

e 
d 

3 e f er en c e : ORs : I 3  . 
4 

i h a k  you f o r  your l e t t e r  o f , C c t o b e r  30 on the s u b j e c t  of  t h e  

The & > a r t n e n t  o f  C h e n i s t r y  h e r e  1vould l i k e  t o  a v a i l  i t s e l f  
of t h e  o p p o r t u n i t y  o f  a c q u i r i n g . t h i s  b s t r u m e n t  e s s e n t i a l l y  under 
&the terxs o f  your f i r s t  sugges t ion .  The U n i v e r s i t y  w i l l  co,rpensate 
our r e s e a r c h  c o n t r a c t  account  by t h e  c.nount o f  t h e  r e d u c t i o n  i n  t h e -  
AEC c o n t r i b u t i o n .  
t o  you agzin on t h e  s u b j e c t .  

Leak 3 e t e c t o r .  

As soon as arra2gei:ents can be made, I s h a l l  m i t e  

.;';e hzve been g iven  t o  unders ten< ::y !.k. i3enson t h a t  P r o p e r t y  
No. X - &$1, t h e  l e a k  d e t e c t o r  ir. r:i'c?stion, i s  c a r r i e d  a s  o f  
;;ovenber ' i ,  1951 a t  362.52.. 

The a r r a n g e a e n t  will be advanta9cous $0 a l l  concerned here .  
Thank YGU a(;ain f o r  your c o o p e r a t i x  i? t h e  mat te r .  

YOGIS s i n c e r e l y ,  

CC: 3r. fiorrow 

HCT: e3 

H. C. Ihonas 
P r o f e s s o r  



F r d  f:. Pi t tnan ,  Eircttclr 
Division of  Eeactor Ccva1oyzcr. t , . . eLiquar te rs  

November 2 4 ,  1961 
7 -  

Iiertlan M. Koth, D1rec:oz 
Bescorch end Dcvelopzxat S i v i s i c  I, Cd; Eiidge Operations 

ORStLPi 

This will c o n f i r n  a telc?Zonc ccnversntion of Kovder  17, 1961, 
between Dr. Joseph A. Lic’sa-xzn of yaur Division and L;zrrar Redley 
of t h i s  Of f i ce  regard ins  tl-q t r c n s f e r  of  t i t l e  of a tielitln Leak 
Detector, Property Eo. X-64LA1, t o  t h e  University of North Carolina 
for  use under the above contract .  

The University of North Carolinc requested that t i t l e  t o  the  Leak 
Detector, which has  been on loan to  them from t h e  Oak Ridze National 
Laboratory s i n c e  Decaber 1957, be t r ans fe r r ed  t o  t h e  Cniversity for  
f u r t h e r  use i n  connection with tne p e r f o m n c e  of research work under 
Contract Eo. AT*(U-1)-2130. IJc have been advised by tSe Union Car- 
bide h’uclear Company t h a t  the  i)c.tector m y  be disposed of as f a r  as 
t h e i r  need is concerned. 

I n  view of t h e  above, we pr t ’ )os-  t o  e f f e c t  t h e  t r a n s f e r  o f  t i t l e  t o  
t h i s  piece of equipl2cr.t t o  rlie i n i v e r s i t y  f o r  use under t h e  subject 
con t r ac t  by r e d u i n g  t k  i.X cc t r i b u t i o n  f o r  the  c u r r e n t  period by 
t h e  a w t  of the d e p r c c i s ~ c d  v l u e  of t h e  e q u i p e n t  vhicki is $662.62. 
h e  Contractor ag rees  to ir.cre-..e its cont r ibu t ion  t o  t h e  pro jec t  by 
a l i k e  asout, thLs leavisz t h a  total cost budget t he  same. lZzese 
a r r a n g e ~ e n t s  are satisfactory tlj t hc  University of North Carolina, 
CFJIL, and t h i s  Office and were conctrred in by Dr.  Liebern;;m. 
fore, an anount of $662.62 i n  A X  funds vi11 be a v a i l a b l e  for o the r  
ficancing. 

There- 

Or ig ina l  Signed By 

/s/Herman U. Roth 

Original forvarded t o  AEC Headquarters 



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

Chairnun 
Cormact Board. Research & Development Div. From: 

n Selection of New Contractor 
Negotiation of Conuact. 

and Modification of Contract 
 no,^^-( 40-1 I - ~ o  
Conagctor: University of North Can>lln 

Chapel H i l l ,  North Carolha 
0 Revim and approval of Conaact. sub- 0 orher (Explain) 

contract or Purchase (3rdu. 
Numbu: 
Name: 

3. Nature of Services to be Covued by Contract I 

Architect-Enginex 0 (Explain) Research 

4. Fundin& Amount to be Oblinated bv this Contract Action s 40.353.00 

Source of Funds 

Approved OR0 Financial Plan, Quartu. Fiscal Year 19- 
Roject No. or. ~c t iv i ty  NO. 6 0  40 0 / 
Funds OD be Obligated: Allotment No.W->/-q (F.Y. lQ&Fundd 

Procurement Direc -- - 0 -5 f 
r 

4 

Concurrence in Funding Sutment:  (signed) c ; / u  
Chief, Budget Branch 

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

Loution of Work 
Eldnuted Cost of W a l t  to be Cooued by chis Contract Action $ 

Schedule: D m  Work to S u n  
M p t l o n  of Project or Activity: 

Coastruction Directive No. 

Fstimated Completion Date 

(If mace space h required use separate sheen and anrch k e d  



6. Colluact Board Docket 

8. Comlete DacriDtioa of Services ti0 be Furnished by Coauactor: 

Headquarters Designated Research Contract 

TITLE: 
.. 

"Investigation of Sorption and Ion &change Phenomena i n  
Natural Soils and Treated Material" 

(If m a 2  h tequired use ctpu.te hceu and attach hetea) 

9. Description of otha changes u) be covered by kbdifiadom 

Xo- contract t o  provide for t h e  performance of additional research t o  
be completed not la te r  than September 30, 1962. The AEC dll contribute 
840,353. 
balance is  $I.7,908. 

The Contractor w i l l  contribute 85,648 and the estimated unexpendec 

(If m e  apaa L required use rcpurte rhcctr rod am& herem) 

10. Negotiated Conuaca (Sbow why it a p p n  desirable to negotiate am coaalct or to mgodate 
modification to exining contract) 

Contract Authorization from Frank K. Pit- to  S, 8. Wirie dated 
September ll, 1961. 

(If mac apace L required uae rcpurte rhcco rad rmcb haem:) 

11. Conaaca, Subcanuaca, a Purcbrae Was Submitted fa Review and A p p m  .1: (Fummbriddcrcrtp- 
don of action in chlr space rad atuch patineat documenm) 

None 

Pone 



APPENDIX "A" 

TITLE V I  

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

1, PROGRAM 

a. Qcope and Plan of Approach: 

The Contractor w i l l  continue the conduct of research in to  the problem 
of disposal of the radioactive by-products of nuclear f i s s ion  in to  
such systems as vapious types of clays, other s o i l  miherals and sand 
beds. 
t i v e  properties of heat-treated clays, (2) investigation of the iso- 
top ic  nonexchangeability of strontium, barium and other ions on repre- 
sen ta t ive  clays and other s o i l  minerals, and ( 3 )  studies of exchange 
sorption on natural  and synthetic zeolites.  

T h i s  research w i l l  include such areas as (1) work on the sorp- 

2. BUDGET 

a. Outline of Cost Estimates: 

(1) Salar ies  and Wanes: 
D r .  H. C. Thomas (2/3 of time 

f o r  9 months, d time 3 months) $10,600.00 
Research Associates 23,600.00 
Technician 2,400.00 
Secretar ia l  Assistance 900.00 
Consultation 1,200.00 

(2) F.I.C.A. and Retirement: 

$38,700.00 

2,062.00 

( 3 )  Supplies and Services: 7,800.00 

(4)  Travel: 900.00 

( 5 )  Overhead (37.33% of Salar ies  and Wages): u,447.00 

TOTAL $63,909 .00 

b. Items of property t o  be procured o r  manufactured by the  Contractor, 
or t o  be furnished by the  Government, t i t l e  t o  which will vest o r  
remain i n  the  Government (see Art ic le  V): 
recognized that t i t l e  t o  the following property procured or manu- 
factured by the  Contractor o r  furnished by the Government under 
e a r l i e r  TITLES remains in the Government: 

None, except t h a t  it is 

Analyzer - American Instrument Co. 
1 Cat. No. 5 4 5  Roller Par t ic le  s i s e  Analyoer 
1 !' *) 5-451 Sound-resistant cabinet 
1 t1 5-456 Spec. Brass Sample Tube 
1 5-452 Low Pressure Air Pump 



-2- 

C e n t r i m e  - Macalaster Bicknell 
1 Internat ' l  Size 1 S.B. Ser ia l  # 2 6663 

Demineralizer - Penfield Products 
1 M-8 Cartridge Type 

Drop Collector - Technicon Chromatography hrp. 
1 Drop counting accessories f o r  Time Flow Fraction Collector 

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

Pumps - Milton Roy Co. 
1 wM2-B-11.5 "Mini pump'' 

Macalaster B i c b e l l  

Macalaster B i c h e l l  
3 Eastern Model D 6  Centrifugal Pump - Bronse Casting 

1 Eastern, Midget, Low pressure model D-6 Crackle f in i sh  
Bronze #35193 

Relays - Central Sc ien t i f ic  Coo 
1 Cat, #99784 Relay 
1 '' fi9785-A Electrode Relay, 50/60 cycle 115 V 

- Shaker - Macalaster Bicknell 
1 Burrell Shaker, S i r e  C 

Spectrophotometer - Will-N.Y. Inc. 
1 Beckman DU Se r i a l  No. 89442 
1 Powersupply Se r i a l  No. 77284 



rwrc.rw CORY - - --- . - _ _  . 
DATE I 

wRm, UNIT.0 - A m  ATOMIC ENEROY COYYI#8lON 
((e.ol CONTRACT AUTHORIZATION SEP 1 1 i961 

+TO 6. R. Sapirle, MaPsgcr 
Serial 100. 62-03 

f ROM 

0 NEW CONTRACT 
0 RENEWALOF 

CONTRACT NO. 

7 *\  P 

I UJO 
AT( b-1)-2130 

PROJECT AGREEMENT NO. 
.- 

'RECOMMENDED TYPE 

,@_ A T  O P T I O N  O F  YOUR O F F I C E  0 C P F  F 

0 C O I T  R C I U I U R S R M C N T  0 PlXEO C R l C C  __ - -_-- - _ _ - - -  a oincR .. _._ 

~~ - ~ - - .  CLASS1 FlCATlON 
- WORK TO BE ?ER?O&ED IS U N D E R  C A T C O O R Y  I 

Ln DEFINED IN A E C U A N U A L  SECTION S 4 0 1  

.KE~ORTING REQUIREMENTS : 
0 ALL A s c ' E c T s  OF T n E  WORK IMALL BE D~~CRIIED IN 

SUFFICIENT DETAIL so *S TO ENABLE otncns T O  USE 

i n i s  INFORMATION. 

0 
0 

P R O V I S I O N S  O f  A E C M  3207. AND 9203 A P P L I .  

ONE C O P Y  O f  A L L  R E P O R T S  I S  TO B E  SENT TO T M E  

REPORTS AND S T A T I S T I C S  I R A N C M ,  DRD. 

THE C O N T R A C T O R  W I L L  SUBMIT INPOR.4AL M O N T M L Y  

LETTER RECORTS TO DRD 
0 

COCICS) AND T O  T M L  

OCERATIONS O F F I C E  ( C O C I E I  

0 Q U A R T E R L Y  T E C H N I C A L  RCCORTS W I L L  BE SUBMITTED 

B Y  THE C O N T R A C T O R  A T  WMlCU TIME MONTHLY REPORT 

W L L  1 T l L L  BE REQUIRLD. 

CRRIOO IS TO DE SUBMITTED TO i n c  DIRECTOR. ORO. 

0 A ORAFT F l N A L  1 U M M A R I  RECORT FOR T M E C O N T R A C T  

D A Y S  D C ? O R f  (AFTER) C O M C L E T I O N  Of T H I S  

C O N T R A C T  A N D  DEFORK THE REPORT I1 RL?ROO~JCCD.  

I T  I1 RCOUCSTED TMAT TME 0 
OPERATIONS o r r t c a  RECEIVE T:US a w o n t  AND 

or CONTACT Toai tncR min AN EVALUATION OF rnc 
fORWAR0 I T  TO THE H I A D W A R T I I S  T E C H N I C A L  POlNl  

RCPORT A N 0  RCCOUUENDATIONS A l  TO F U T U R S  WORK 

P R O P O l E O .  I ?  ANY. 

0 C l N A L  REPORT DUE D A Y 1  AFTER A P P R O V A L  O r ;  

DRA?T. 

R t P O R f l N Q  RCOUIRRMCNTS R E M A I N  TMa 8AME A I  

P R C V I O U S L Y  AUTHORIZED,  C X C L C T  AS NOTE0 ABOVE. 

8 

. -  
C o C l C l  OF F l N A L  REPORT (ICOUIRco. 

' 
P ,  
' c-0 in  reporting r e q u i ~ b .  

~ ~- 
b\FlNbNCING . 

-ra-r int  taT iMAico  cos t  con i n c  TERM 1s- 
-. 

~40,OOo 
a COST CLILINO IN THE AMOUWT or $40,000 

N A V E  t- I E a N  C R O V I D E O  IN TME 

O C R R A T I O N S  O F C l C C  F I N A N C I A L  CLAN. 

O W  I N  TME AMOUNT O r  $ 

H A S  (NOT) BEEN C R O V I D L D  IN YOUR F I N A N C I A L  P L A N .  

YOU SMOVLD (NOT) ADSOR0 O W  R E W I R L M L N T S  

WITHIN T O T A L  A V A I L A B I L I T Y .  

COSTS A R E  C M A R O L A B L E  TO IUDOET A C T I V I T Y  

a 
0 rm/n 

0 

04604ool. 
Q 

I T  I S  DESlRCD T M A T  TMlS  CONTRACT BE CUNDED FOR I T S  

E N T l R t  TERM 

I T  SHOULO BE NOTED T H A T  M E A D Q U A R T L R l  H A 1  NOT 

MADE A OETAILED REVIEW O P  ovcnnE*v. GENERAL AND 

RELATED COSTS A s  IT IS E X C E C T C O  TMAT rnE OCCRATIC 

A O U I N 1 l T R A T I V P  EXPENSES, EQUIPMENT A N D  OTHER 

OFFICE W I L L  I N V E S T I O A T E  TMESE ITEM1 AS C A R T  O? 

ANY C O N T R A C T  NEOOTlATIONl. 

FCE C A L C U L A T I O N 1  ARE TO BE MADE B Y  TME OPERAT101 

O ? F l C I  C O N I I S T E N T  W T M  ACC PEE C O L I C V  A N 0  

S T A N O A R O  A E C  I C U E O U L E S  

0 

gl NO C A R T  o r  TME CUNOS UNDER inis CONTRACT Y A Y  ma 
U S E 0  FOR CONCIRRIWQ O? A ?ELLOWlMlC WITHIN THE 

M C A N I N O  OF THE A C ? R O C ~ l A T l O N  RlOER. 

0 O T r l t R .  

e ' p  f 3 



- 
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U N I T K D  S T A t K S A m l C  RMKROT C w ( S a 0 M  

COWTRACT AUfHORtZATK1W 

TO 
8. R. Sapirie, MBllsger, 

1 

I ~ W T R  ACTOR 

Udverslty of NO- carolins 

OClltinW mrk on sorption of radioactive tracers in natW earth 
nrsterisLs 

DATE 
PALCL NO. I 
6erialmc 

COWTRACT WO. 

wnplete  study of U o n  qptake by tborlated silica gelr .  

---- - - -- 
I T  IS R t Q l l I S T I D  TMAT TOU U L I ?  TWC CONTRACTS .RANCM ,DRD. A O V I S I D  AS TO ANT ?ROQL.US I M C O U N T C R l O  IN TO- 
YEOOTIATIOWS A N 0  T W t  OAT& OC E X I C U t l O N  OC THIS CONTRACT. T O O K T W I R  WITN T W I  A Y O W T  O C  t U N O S O @ L I O A T ~ O -  
T W l S  WOTICICATION SMOULO BE Y 4 D t  Ol ( I IC?LT TO O I O  RATYCR 7W.N WASTIYO ?ON TM@ Y I I ( I I A L  D l S t ~ l Q U T ~ O M  O I  THC 
CONTRACT O O C U Y C N T 0 ~ Y O Y T W L ~ C O N t R A C T I I C O R T .  

. . .  . _ - _  . . j .  . - .. . . ..- . .  
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To: The United States Atomic Energy Commission 
Research and Development Divisfon 
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-(4O-1)-2130 

It io proposed that the above designated contract between the United 

States A t d c  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 remein very similar 

to that described in Appendix A, Tftle V,  of Hodification 4 of the contract 

with some specific Ch8ngeS the reaeons for which are made clear in our progress 

report, namely: 

has been substituted for the study of the Utah bentonites. 

find a model for the law capacity cation exchangers auch 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. 

(1) Work on the rorptive properties of heat-treated clays 

(2) Attempts to 

It appears to us most important that a thorough Investigation be 

made of the isotopic nonexchangeability of rtrontium, barium, and other ions 

on representative clays and other soil minerals. 

sary to understand this aspect of :'fixation* in view of the possibility of 

its effect on the injectim of rolutionr of fisrion wastes into beds of 

clayey sands. 

It uill certainly be neces- 

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



We wish to  continue our fundamental s tudies  of exchange sorption 

on natural  and eynthetlc zeol i tes .  

us much about the nature of exchange sorption on alu;oino-eilicates has not 

been a l te red .  

services  in the axamination of a series of comnercially prepared a r t i f i c i a l  

zeo l i t e s  end al tered clays in the  event tha t  the Atomic Energy Coamissioa 

undertakes to  support t h i s  work. 

Our bel ief  tha t  such studies can t e l l  

In th is  connection we may remark tha t  we have offered our 

U 

Henry C.  Thoaur 
Principal Investigator 

f i 2 I b b 



A . 

PROPOSED BUDGET 

I.  Personnel 

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

Eenry C .  Thomar, Director 
Part tire, 9 mouths 
Ful l  the ,  3 month6 

Research Aseociater, 2 

Technician 
Secretarial 
CotlSU1t8tiOtl uithln UNC 

Research ASsOClateS, 2 

11. Overhead, 
(37033% of wages and salrricr*) 
I . l o C d o  rad Betirenent (State) c-; X U o  Operatt~q E~cpaarer 

l o  Supplies, q a r d e b h  
2, Trmel 
3, Service 011 electronic equipeat 
40 Cclnicationr,  etc. 
3. TAaoratory eervicer 
6, C1.08 @hop & mochlne work 

2.062sd 

2,400000 
900000 
800.00 
600.00 

2,u)[).Oo 

H e w  fuadr requested fr- ABC 

Rate fixed by the A m y  A u d i t  Aaaacy 
Salary chmgaa represent University policy. 

J-Y */. i.' 
$58,261 df- 

$40,352.91 
9s 35'3. 



EXPENDITURE STATEMEm 

Contract No . At - (40-1) -2130 
The following statement shovs 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 Ualvereity'r contribution being in part estimated). 

Column B giver estimates for the period June 1, 1961.- September 30, 1961. Theee 

estimate8 are in pert based on actual encumbrances. 

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

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

Column A Column- 3 

Salsries and Wages 

Equipment 

Supplies 

Travel 

Communication, etc . 
Indirect Cost 

Laboratory Service8 

AEC 

$16,153.36 

2,502 -72 

2 8 318 -45 

768.06 

269 . 66 
4,328.90 

$26,341.15 

urn: AEC UNC 

$2 8 494.33 $12,951.68 $1,245.57 

2 , 707.65 
1,160.00 

918 -00 

135 .OO 

3,410.18 

2,733 .OO 1,367-.00 
$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 



F a m  OR-569 (2/53) 

1. Chairman l 

From. 3esearch and neveloment 1 

I(EQUEST FOR CONTRACT ACTION (submit in d u p l l u t d  

TO: R, G. Xunphries Contract Board. 

It is requuted that the Contract Boud take the necessary action to proceu the following described con- 
aact  action in accordance with the provisions of Bulletin OR-O&M-19: 

2. Nature of Action Requested 

0 Selection of New Contractor and [83 Modification of ~ o n a a c t  
Negotiation of Contract. hT-(h0-1)-2130 

-tractor: University of North C a r o l i n ;  
Chapel I - ? ? ,  North Carolina 

0 Review and approval of Contract, Sub- I-J other (Explain) 
contract or Purchase a d u .  
NUmbu: 
Name: 

4. Fundin4 Amount to be Obligated by this Contract Action s @,%8.00 
- .  

Source of Fundr . .  . .  

6. Roject or Activity to be Covued by Contract Action: 

Loution of Work 
Estimated Cost of W a k  to be Covued by rhl, Contract Actim 8 
Schedule: Date Work to Surt 
Dcraipdm of Rojtct or Activity: 

Conmuctiun Directive No. 

Estimated Completion Date 

(If more space is required use separate hers a d  attach haem) 



8. Contract Board Docket 
No. 
(To be assignal by 

8. Complete Dacription of Suv icu  to be Furnished by Contractor: 

Headquarters 3esignated ?.esezrch Coptract. 

TITLE: "Scientific Problems in J i sposa l  of  'ission Products" 

(If m a e  space f required use separate sheets and attach haem) 

9. Dacription of other changes to be covued by Wificrtion: 

3 o d i f y  contract t o  .provide f o r  the performance of add i t iona l  research to 
be completed not  l a t e r  than September 30, 1961. The AM: rill. contribute 
$46,958. 
unexpended balance is $18,574. 

The Contractor w i l l  contr ibute  $l0,340.s8 and the estimated 

(If more space Is required use separate sheets and aarch haem) 

10. Negotiated Conuaca (Show why it a p p n  desirable to negotiate aew c o n a m  or to negotiate 
modification to existing conaact) 

lfemo from $. K. Pittman t o  S. R. Sapir ie  dated October 12, 1960. 
Teletype from F. K. Pittman to S. R. Sapir ie  dated November 8, 1960. 

(If mae space h required use separate sheets and attach hueto:) 

11, Conuacts, Subcontracts, 01 Purchase Orders Submitted for Review and Approrrl: (Furnish brief dtraip- 
don of action in this space and attach pertinent documents) 

None 

12. DlqUtct: 
Attach a statement summarizing the dispute togaher witb pertinent documents and Backgormd 
I&tui.L 

None 



TITLB V 

c 

This TITLE V describes t h e  research program and cos t  estimates agreed upon 
between the Coxnission and the Contractor. 

a. Scope and Plan of Approach: 

The Contractor w i l l  continue the investigation of t h e  sorption of 
various types of ions on zeol i te  type minerals. With t h e  poasi- 
b i l i t y  of t h e  disposal of radioactive wastes Into deep sand beds 
i n  mind, the Contractor proposes t o  study the kinet ics  of the 
sorption process on sands of l m  ion exchange capacity. 
tion, the Contractor -1 conduct .investigations concerning 
(1) the sorption of t r i v a l e n t  posit ive ions from acid solutions 
on t o  montmorillonite clay, (2)  the  behavior of a glassy Utah 
bentonite i n  the  sorption process, and (3) the p r o p e a s  of a 
synthetic anion exchanger which wlll provide an extreme example 
of anion exchange properties of s o i l  minerals. 

Tn addl- 

a. Outline of Coat E s t W t e s t  

Salaries and &gee; 
Dr. He C. Thomas (6s of time 

9 m e ,  full tims 3 ma.) $ U r ~ O * O o  
Research Assoc~te8  273000.00 

Iaboratow Assistance 93200.00 
Secretarial As sietanoe m.00 

Research A s s i s t m b  and 

Consult;ation 1,200.00 

Supplies : 

Laboratory, Glass and Machine Shop 
Services, etc. 8 

Freight, Phone, Poetage, etc. : 

Travel I - 
Overhead (26.3% of Salar ies  and Wages): 

851,510.00 

1,200.00 



a- 

b. Items of pmperty t o  be procured or manufactured by the Contractor, 
o r  t o  be k m l s h e d  by the Government, t i t l e  to which w i l l  ve8t or 
remain i n  the  Government (see Art ic le  V): 
recognized that t i t l e  to the following property procured o r  m u -  
factured by the  Contractor or  furnished by the  Government under 
e a r l i e r  TEIZS remaills in t h e  Government: 

None, except that it I s  

Analyzer - Ameriaan Instrument Co. 
1 CBt. No. 5 d 6  Roller PartLcle size Analper 
1 "  8 5 4 1  Sourdqesistant cabinst 
1 5-49 wet. Brass Sample Tub 
1 fl S ~ 2 L u u P r e s s u r e A F r F u m p  

Centrif'uge - Wcalaster Bicknell 
1 frrternat'l Size 1 SOB. Serial. # 2 6663 

Collector - Technicon Chromatograph Corp. 
=--T Drop counting accessories f o r  Time Flm &action CoUector 

Fraction Collector - Technicon Chromatograp& Corp. 
I ; 1 M m s ~ l a n  Fraation col lector  with 150 minute w r  

Pump8 - Milton Roy Co. 
1 W-S-lLS "Mini PUaqpfl 

Macalaster B i c h e l l  

k c a l a s t e r  BickneU, 
3 Eastern Yodel l% Centrifugal AMp = Brome Casting 

1 Eastern, Udget, L m  pressure model D 4  Crackle finish 
Bronae #39193 

R e m  = Central Scientifio Coo 
1 Cat. 1199784 Relay 
1 " #99785-A Eleatrode Relay, 50/60 cycle Us V 

Shaker - Wcalaster BiclcnsU - 
1 Burrell Shaker, Size C 

SpectrophotolsLeter - WU=N.Y* Inc. 
1 Bec n DU Serial No. 89m 
1 Porrersugply Serial No. 77284 



. 

Surve Meter - (Beta Gamma) - National Tech. Labs. 

Serial. No. 23529 
flO800 Beclanan Geiger Counter, Model rHX+n 

Countera - -le Signal Corp. 
1 HZ SO& Microflex Counter U S  V 50/60 cycla; 

1 HN8h Cabinst 
count rawe, MR A4212 

Autoscalers - General Radio 
2 ~ c - 4  Eagle Preset Countem 

pump - Sigmnmntor Co. 
1 Model TdSH, w i t h  Graham 26.A Variable drlva, 

1/6 h. p. motor - all mounted on spsolal 
base Serial No. 129 ( S 4 4 7 )  
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Reporting requirements are  the anme aa 
nmmornadum of DBceabsr 8, 1959, with the adrlltlon 
each report to  be sent t o  Reparts and S t a t b t i e r  Branc 

VIII: 7 8  

A. Ro part of the funda under t h i n  contract mqy 
for  ths conferr ing of a iellowship v i t h f n  the me 
approprlatlm rlder. 

B. It ia requtrted that you keep the Contra 
a d h o d  n8 to any problenu encotmtered In your nsg 
the date of execution of %hi8 contr8ct, togather vltb tbe aarolmt 

L *  

-* 

IRD rather than waiting f o r  the n o d  dbtribution of t 
of icmda obligated, 

document or monthly uoatract report. 

Ix. mint of Con- : + .  

contnct 
, "d" to 

Thio notlflcatlon rhould be .ads 

# 8 

c 

Chief, EnviFonmntal and Sanitary 
Nuclear Technology, Mvirion of Reactor 

i 

_ .  ..- 

. I  . . 
. .  
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T H E  U N I V E R S I T Y  O F  N O R T H  C A R O L I N A  9 C o n s o l i d a t e d  Office 
U n l w o r l y  of North Carolina in CHAPEL tau, v North Corolrtia Sfatr Collrgr O\ Agriculfure and Enginerring in U L U ~ H  f h r  Wornrn'l Cdlcgr in ~lttnsaono 

C H A P E L  H I L L  

June 29, 1960 

D r .  H e r m a n M .  Roth, Director  
The United States Atomic Energy Commission 
Research  and Development,Division 
P o s t  Office Box E 
Oak Ridge. Tennessee 

Dea'r Dr.  Roth: 

Enclosed herewith p lease  find a proposal  for renewal of Research  
Contract  No. AT-(40- 1)-2130: "Scientific P rob lems  in  Disposal 
of Figsion Products .  " An amount of $45,999. 81 i a  requested for  
the period from October  1, 1960. to September 30. 1961. This  
r e sea rch  i s u n d e r  the d i r ec t ionof  Dr.  Henry C. Thomas of the 
Institute of Natural  Science,  University of North Carol ina at Chapel 
Hill. 

1 

> .. . 
. .  

- .  

W e  hope that  this proposal  will m e r i t  your  consideration. 

C.0 rdially , . 



T H E  U N I V E R S I T Y  O F  N O R T H  C A R O L I N A  

C ~ A P E L  H I L L  

S E P A R T M E N T  OF C H E M I S T R Y  

June 30, 1960 

. 

Dr. Herman M, Roth, Director 
Research and Development Divisim 
U, S. Atomic Energy Commission 
P i s t  Off ice  BOX E 
Oak Ridge, Tenn. 

_ .  Re 
'Dear Dri Rotht 

Enc 1 os ed he r e d ' t h  a re  
renewal reques t ,  expenditure st;te&ntg'hti. 
for the  proposed work for next year har'badn dr4rn-q 
a f t e r  consu l t a t ion  with Dr. Joseph A, Lieberaan-iibv 
Washington. . -I - .  

~ h s  M g e t  
c -. 

. 
Contrary t o  t h e  statement i n  the progress report, 

w e  have been ab le  t o  complete our account of  sorption 
on vermicul i te  and this portion of our progress report 
is enclosed herewith. 
con t rac t  t h i s  has been t r ea t ed  as a d r a f t ,  

. - 
- *  

According t o  the  terms of the 



TO8 The United States  Atomic Energy C m i s s i o n  
Research and Developwnt Division 
Post Office Box E 
Oak Ridge, Tennessee 

FRm: The University of North Carolina 
Chapel H i l l ,  North CarOliM 

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

I t  is proposed that the above designated contract  between the United 
S ta t e s  Atcxnic Energy Comnission and the University of North Carolina be re- 
newed for one year, from October Is 19& t o  September 30, 1961. 

The scope and plan of approach of the work will remain i n  out l ine  the 
same as described i n  Appendix *AN, Ti t le  IV, of Modification No. 3 of the 
above designated contract. Much of the work here described has been sub 
s t a n t i a l l y  completed, or perhaps better said,  carried as  f a r  a s  appears t o  
be reasonable. Norb of a s imilar  nature  involving sorption on the mineral 
c l i n o p t i l o l i t e  has been started. 
on s imi la r  zeol i tes  t o  considerable lengths. I t  i s  probable t h a t  by this 
means we w i l l  obtain a better understanding of the phenunena of exchange sorp- 
t i o n  i n  general. 

Y!e hope t o  pursue these s tudies  and studies  

I n  view of the poss ib i l i ty  of the disposal of radioactive wastes i n t o  
deep sand beds, we have s ta r ted  a program which has as its f i n a l  aim the study 
of the k ine t ics  of sorption on sands of low exchange capacity. 
we a r e  attempting t o  synthesize sandy n a t e r i a l s  with si lanol  surfaces. The 
preliminary experiments show d e f i n i t e  promise, and we wish t o  continue this 
work. Direct ly  related t o  t h i s ,  we wish t o  extend our former work on tri- 
pos i t ive  ions t o  studies of the sorpt ion of these from acid solution, f i r s t  
on montmorillonite clay. I t  appears probable t h a t  any disposal method i n to  
sand beds will be markedly influenced by competitions betueen aluminum and 
the radioactive nuclides. 

To this end, 

Work of a soarewhat more academic nature is being carried on by two grad- 
uate student assistants.  This involves study of the behavior of a glassy 
Utah bentonite (this material can be considered a s  an extreme example of a 
sandy exchanger and a study of the  propert ies  of a synthetic anion ex- 
changer (which provides an extreme example of the anion exchange property 
of s o i l  minerals). ~ 0 t h  of these invest igat ions remain i n  a preliininary 
stage,  but show proarise of supplying usefu l  background knowledge, and we 
believe they should be carried t o  a reasonable conclusion. 



BUDGET 
CONTRLT NO, AT - (~-l; .-  2130 

Proposed for t h e  per iod  October 1, 1960 through September 30, 1961 

I. Personnel 

Henry C. Thomas, D i r e c t o r  
Part-t ime, 9 months 
Full-t ime, 3 months 

Research Associates ,  3 
Research Ass i s t an t s ,  2 
Laboratory Ass i s t an t  
S e c r e t a r i a l  a s s i s t a n c e  
Consu l t a t ion  wi th in  UNC 

XEC UNC 

27,ooo.oo 
4,800.m 
4,400.00 

900.00 

$46, %6:6 

' .. e. -6 11, Overhead t o  Univers i ty  ,. ' . o ' - J  

(26.33% of wages and s a l a r i e s )  $12,261 . 88 

111. Operat ing Expenses 

1. Suppl ies ,  expendable $3,600.00 
2. Spec ia l  machine work 500.00 
3. Travel 1,Mo.OO 
4. Serv ice  on e l e c t r o n i c  equipment 800.00 
5. F r t i g h t ,  phonc., postage,  e t c .  600.00 
6. Laboratory services* $2,500.00 
7. Glass  shop and machine shop 1,6GQ.00 

$6,700.00 $4,100.00 

To ta l  proposed f o r  abovc per iod $65,531 88 $10,340.70 

Estimated balance,  Septsmb,-r 30, 1960 ' *- -. 
Ncvr funds requested from AEC $d5,999.81 

*The incrcasc- i n  t h i s  item r e f l e c t s  t h e  add i t iona l  con t r ibu t ion  of t he  
Univers i ty  through i t s  newly cstab1ish.d Hdalth Physics se rv ice .  

Henry C. Thomas 
P r i n c i p a l  I n v e s t i g a t o r  

'3 (1 1 /I .-> 'i I L. I .  u i  

W. De Carmichacl, Vice President  
and Finance O f f i c e r  



6. CoaurctBoudDocket 
No. 
(To be assigned by 
Boud Secretary) 

8. Complete Dercrlpdon of Supicu to be Furnished by Cootractor: 

;.:ai :,zrters i e s i  ,;r.ztea r scare:: coxtract  --=: 115cicr-Lilic ?roii .LS i n  3ls;cza.l ol' 'isslon i.roa;;c;slf - 

(If m a e  space b required use repurte rhcetr and attach hetee.) 

9. Description of ocher changes to be covued by Modification: 

io. Negotiated Conaaca (Show why it rppean desirable to negotlltt new cornact ex to negodate 
modification to existing contract) 

:,enorandurn f r o m  Zrank I(. Pi t tman to S. R. Sapir ie  dated December 8, 1959. 

(If mare space is required uae separate sheets and rtucb keto:) 

11. COILtraca. Subconurca. a Purchase aden Submitted for Review and Appmvak (hanirb brief dcrcrip- 
tion of acdon in this apace and attach ptnlncnt documcots) 



1. i L o r m 1  onthly I.eFort 

2 . Conple t e  Scient iTic  Report* 

Seven Cosies 

Twenty-two cojies 
(irxluding reyoduc- 
t ion  nzs te rs )  xithin 
30 dajs after =Lira- 
t ion  02 contract tern. 

y&s\llts of the inves t iga t ion  mill be described i n  the f i n a l  r e r o r t  i n  
sur”ficient de t a i l  to allow other  i n t e r s s t e d  ; r o q s  to u t i l i z e  the M o r -  
nation. 2ive drar‘t coFies of the final.  r e s o r t  shall be subnit+ved t o  the 
3esezrch and Developent  Ilivision, :-<thin 15 da;-s before con$etlcn of 
t t i s  contract  and bei’ore reEort  is rerroduced. 



APPENDIX "A" 

TITLE Iv 

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

1. PROGRAM 

a. Scope and Plan of Approach: 

The Contractor xU.l continue work on methods and f a c i l i t i e s  f o r  
testing, on a laboratory scale, of radioactive waste disposal of 
f iss ion products and related nuclides, t o  include standard leach 
t e s t s  on materials prepared by others, basic and fundamental 
chemical and physical problems involving sorption on s o i l  minerals, 
and specifically,  e f fo r t s  on sorption studies of vermiculite, 
attapulgite, and contime work on the sorption of the t r iva len t  
metals on montmorillonite. 
be prosecuted on flow through packed beds w i t h  various radioactive 
tracers . 

So far as possible, studies w i l l  also 

a. Outline of Cost Estimatetar 

$3 '7,810 .OO 

iW.1 time 3 mos.) $13,210.00 
Research Associate 16,200 00 

Consultation 1,200.00 
Research Assistants 6,OOO.OO 

Secretarial  Assistance 1,200b00 

Equipment: 2,000.00 

Supplies : 

Laboratory, Glass and Machine Shop Services, etc.8 ~,100.00 

Freight, Phone, Postage, e b b :  

Wavelt 

Overhead (26,338 of Salaries and Wages): 

- 



b. Item of property to be procured o r  manufactured by the Contractor, 
o r  to be furnished by the Government, ' t i t l e  to which w i l l .  vest o r  
remain i n  the Government (see Article  v): 
recognised tha t  t i t l e  to  the following property procured or  manu- 
factured by the Contractor o r  furnished by the Govermnt  under 
ea r l i e r  "IIZES remains i n  the Government: 

NOW, except t h a t  it is 

Analyzer - American Instrument Coo 
1 Cat, No. 5-445 Roller Par t ic le  s i ze  Analyzer 
I "  n 5An Sound-resistant cabinet 
1 n  5-456 Spec. &ass Sample Tube 
In n 5-452 Lou Pressure air Pump 

Centrifuge - Msdalaster Bicknell 
1 In te rna t l l  Size 1 S.B. Ser ia l  # 2 6663 

Demineralizer - Penfield Products 
1 y - 8  cartsage ~srpe 

Dro Collector - Technicon Chromatography Corp. 
+mp counting accessories f o r  now Fraction Collector 

Fraction Collector - Technicon Chromatograph Corp, 
1 ~ i m s  n o w  Fraction collector with 150 minute timsr 

Pumps - Milton Roy Coo 
1 YIQ-B-ll.5 "Mini Pump" 

MacalasteF Bicknell 

Macalaster Bicknell 
3 Eastern Yodel D6 Centrifugal Pump'- Bronlbiastlng 

1 Eastern, Midget, Luw pressure model D d  Crackle f in i sh  
Bronze #35193 

Relays - Central Sc ien t i f ic  Coo 
1 Cat, #?978k Relay 
1 #99785-A Electrode Relay, SO/& cycle 115 V 

Shaker - Macalaster Bicknell - 
1 Burrell Shaker, S h e  C 



Surve Meter - (Beta (3amma) - National Tech. Lab. 
#l0600 Ebcknban Geiger Counter, Model W-st@ Serial No. 21529 

Counters - Eagle Signal. Corp. 
1 Kz 5OA6 Ucroflex Counter 115 V SO/& cycle; 400 count ran- 

1 HN84 Cabinet 
AAR A-212 

AUb8CderS = General Radio 
2 s c 4 ~  Eagle Preset Counters 

,pp = Sipamtor Co. 
1 Model TdSH, w i t h  Graham 28A Variable drive, 1/6 h. p. 

motor - all mounted on special baae Serial No, 129 
(s-547) 



Ofice Memordndam UNITED STATES GOVERNMENT 

To 2 

FROM : 

SUBJECT: 

SmeQL: 







T H E  U N I V E R S I T Y  O F  N O R T H  C A R O L I N A  
C H A P E L  H I L L  

ACCOUNTING DEPARTMEKT 
AODREP REPLY To: 

BOX 699 
CHAPEL HILL 

c 
0 
P 
V 

Ur. C. S. Sborp 
Chief ,  Biology Brancb 
Reserrcb rad Dertlepacrt Diririar 
ti. S. Atmi6 knerqy Comairsioo 
Oak Ridge, Tennessee 

Re: 

Dcrr 

n i  s 

Coatrrot Nraber AT-(40-1)-2130 

Or. Sheup: 

is to  eoofirm to YOU thrt tbe ortrhcd rate of 26.33 pcr cent 
is 8ppliceble t o  Salaries rod Wrger radcr tkc abow mentionrul Contract. 
Tbe f o l l w i r g  Charges rkould be n d c  in t h e  bvdgct subclitt4 for the  
period October 1 ,  1959 tbrorgb September 30, 1960: 

Item 11 Orerhpad to I j r t r e r s i t y  
$ 8,654.67 

Itan Total proposed for above period 51,424.67 
(36.33% of Salaries  end Wager) 

Item N e w  Fuadr reqrested from AEC 40,313.90 

Very truly yours, 

V. P. Boules 
Assirteat Director of Accounting 

rod 

'i t 2 q  I [\ f 



Backup Notes 

AEC Headquarters n o t i f i e d  us by telephone t h a t  they intended for us  

t o  negotiate the  modification t o  Contract No. 2130 i n  t h e  amount 

requested i n  the  proposal ra ther  than i n  t h e  amount of $40,000. 

as indicated i n  t h e  authorization. Archie Miller informed me t ha t  

it is  not necessary t o  receive a supplement t o  t h e  authorization 

i n  order t o  authorize new funds i n  the amount of $40,314, since the 

funds are avai lable  i n  t h e  current CROO Financial  Plan. 

J. D. Burleson 



59 IC418 

To: The United Stater A t d c  Energy Cammireion 
Rerearch .ad DeveloplP.nt Divirioa 
Port Office Box B 
0.k Ridge, Tennerree 

P W :  The Uaivcrrity of North Carolina 
Chapel H i l l ,  North Carolina 

NO. AT - (40-1) - 21% 

It i o  propored tb t  the above derign8t.d contract between the United Stater 
A t d c  Energy Comirrforr and the Ilhiverrity of North Carolina be renewed for 
m e  joar, fraa October 1, 1959, t o  Septeaber 30, 1960. 

The rcope of the work to  be parformad r-igl a8 dercrlbed in T i t l e  111, 
"1," natc of W i f i c r t i o n  100. 2 of rubject contract with the follawiw change. 
Since it  ha0 becolw apparaat that a fundrrmtal rtudy of diffurion in glarrea 
w i l l  require equipment, apace, rad perronnel f a r  i n  excerr of our prerently 
available f ac i l i t i e r ,  we have not carri8d out wr original intention of 
rtartiw work 81- there lin.8. It becam apparent frao our leachirq 
r tudiar  th8t imerti$rtioas of diffurion in (ylarrer would require levr l r  of 
tadloact ivi ty  which could not be handled in our laboratory. Such i n v o r t i ~ a -  
t ionr  would undoubtedly prove valuable, but they rhould be c a r r i d  om in a 
laboratory equipped for $laor technology a d  by perronnel f m i l i a r  with the 
hishly rpecialfrred probl- involved. Ue propore t o  continue our work rlcnq 
them liner on17 via l a r c h i q  rtudier on material8 prepared by otherr. 

It i r  tho*t that the mort valuable contribution that we can ulu vi11 be 
throu* contiuued work on the -tal c h r i c a l  and phyrical problem in- 
v0lv.d io rorptioa on r o i l d n e r a l r ,  with particular trferenco to  thoro 
carer of irwdiate iatsrert i n  the warte dirparal  problem. We propore then, 
mora rpecificrl ly,  t o  diroct our effort8 t o  r t d l e r  of rorptioa on vermicu- 
lite, becmoe of the probable practical value of t h i r  mineral; on at tapul t i te ,  
becrure of the theoretical value of thir work; t o  continue work 00 the rorp- 
tfon of the tr ivalent metal8 m ynrtmorillonite; and 80 far a0 i o  porrtble, 
a t  the 8- t h a  to  prorecute the rtudier of flaw throulh packrd bedr with 
variour tracer#. 



BUDGET 

Contract lb. AT - (40-1) - 2130 

Proporad for the period October 1, 1959, through Sapteunbar 30, 1960 

1. Perroanel 

8enz-y C. Tbaarr, Dirmctor 

Galan R. Pryriagar 

Iaboratory Aosiatant 
Labor. tory PU I i 8  tan t (part -t be) 
Secrotarial 
Coaauk8tion within IMC 

Part-time, 9 poathr 
Pul l - t ine ,  3 oronthe 

Rarearch A880d8te 

$ 6,170.00 
3,300.06 
9,606.00 
6,600.00 
3,600.00 
2,400.00 
1,200.00 

$ 3,740.00 

1,200.00 

11 . 
111. 

1 . Supplloo , expandable 
2. Special orchlne work 
3. Travel 
4. Service aa electronic equipment 
S. Freight, phon., por ta~e ,  ate. 
6. Laboratory rarvicer 
7. Clara rhop and orchine rhop 

$ 4,940.00 

$ /c#iG‘ 

$ 4,800.00 
500 0 0 0  

1,200.00 
800.00 
600.00 

$ 7,900.00 $ 2,800.00 

IV. Special Equipment 

1. Sample collector 

Tot81 propored for above period 

Bitbated balance, September 30, 1959 

$ 2,000.00 

$ 52,072.21 5; LLrT S 

$ 11,110.77. 
t u v . 7 ’  

M e w  fundi requested ftarr AEC 

Vice Preridsnt and PiMac 
Off ic.r 



BxPBnDxToBEI STAm%ur 

Contract No. AT - (40.1) - 2130 

The followitq atat-ut rhowr the coatributioar of both the A t d c  Bnerlp 
CaPairrion rad the Daivarrity of North Carelinr for the pariod of October 1, 
1958, throu@ May 31, 1959. la eolwnr A are $ivoa actual elpubdituro6 for 
thlr poriod, tha tlniverrity'r contribution be- irr part e r t i u t a d .  In 

Tot81 P d r  Requited 

Brlroce on Saptmber 
30, 19S9 

Columl A 

tm ABC - 
$ 24,709.24 $ 2,493.33 

989 0 2 5  

2,764.93 

164.12 

328 041 

5 8 622 0 9 0  

2,200.00 

11,110.7fi 

1 - Saptombar 30, 1959. 

Col- B 

!E VNC: 
8 9,136.64 8 1,246.67 

200.00 

2,591.M 

1,100.00 

8 15,817.97 $ 38746.67 

#The indicated balmca of $11,110.77 I* due to two C.UIOO a0 axplriaed in 
tho R ~ a r C h  Proporal and in tho Prowerr Raport: 
rererrcb arrocirte OQ May 31, 1959, 8nd principally tho f8ct that 
diffurioa rtudier In #la0080 wore not urdettakm. 

a 4  r a r l ~ t i o n  o f  8 



l i  I 
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Form OR-669 (2/53) 

1. Chairman 

REQUEST FOR CONTRACT ACTION (submit in duplicate) 

TO: JI- A. Home Contract Board. From: 

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

2. Name of Action Requested 

0 Selection of New Contractor and m Modifiutioa of Cootract 
Negotiation Of COflU8CL No. A'f'-&D-1) 0 

conaactor:-L-n 
Chapel Hill, North Carolina 

0 RevleW and rpproV81 Of ConU8ct. sub- 0 orha (Explain) 
contract 01 Purchase Qdet. 
Numbu: 
Name: 

5. Project or Activity to be Covered by Contract A c t i w :  

Loution of Work 
Estimated Cost of Walt to be Covued by this Contract Acdan $ 

Schedule: Date Work to S u r t  
Dcrafpdon of Rojtct 01 Activity: 

Consauction Directive No. 

Estimated Completion Dace 

(If m a e  space is required use separate sheers rad attach hactm) 



I 

0. Contract Boud Docket 

Headquarters designated research contract. 
TITIES Il)isposal of Radioactive m-Products of Nuclear Fission". 

Memorandum'frah Frank K. Pittman t o  S. R .  Sapirie dated September 30, 1958. 



Budget f o r  Contract No. AT-(40-1)-2130 

10-1-58 - 9-30-59 

\ I )  Salaries and Wages: 

Dr, Henry C. Thomas (6adp of time 9 mos. 
f u l l  time 3 m o s . )  $13,210.00 

Research Associates 15,800.00 
Research Assistant 2,500.00 
Consultation 1,200.00 
Secretarial Assistance 3,000.00 

Equipment: 

!dj I a b o r a t q ,  Glass and Machine Shop Services, etc.:  

!$ Freight, Phone, Postage, etc . :  

6 : Travel: 

Overhead (29.28% of Salaries and Wages) t 

TCITAL 

$35 9 7  10 

6,600.00 

4,100.00 

600.00 

800.00 

lo,&% . 89 

$60,665.89 

The A s ’ s  contribution to  the above budget will be 349,209; the contractor’s 
contribution Mi11 be $10,685.89; and $771 i s  the estimated unexpended balance. 



Henry C. Thomas 
F r G j e c t  Leader. 

;?esune : 
-_  - - __ -- ---- -__-_ __ 

Ihe Contractor w i L  c,iAt-hx studies rssscirted wLth b s i c  can- 
cepts of radioactive waste dispsrl and will evaiclate and test  
proposed methods of disposal., i on ic  diffusioh,  exchange, absorption, 
he;ting, e t C *  in a-sroprirte m terials 
of .radioactive nuclides in g a s s e s  w i l l  >e c a r r i e d  out. 

Fundamental d i f h s i o n  studies 

. - -  - -- - 

c. s. Sboup 



I* I 

TO 

....I; 
S U B J W  : 

S'IWboL: 

DATE: 3 0  

(THRU) 8 .  J. Bloch, Director, PR 

S. R .  Sapirie, m e r  
olik Ridge Operrtionr Office 

?d K. Pittrrs, Acting Direct0 
Diririocl of Reactor Derclopocnt 

RD:rnB:WaC 

It io reqyerted that your office negotiate, execute, and admlnioter 
an exten8ion to the oubJect contrrcct in rcconkrre vlth the following 
pForioioor : 

2. 

\ 

3. 

4. 

K 
5 .  

L 

6. 

k \ 

Dr. Henry C. 'Ibou 

a. To hvertigrte p m b l u  dimctly rel8ted to the "ret- to 
nature" of the rdiorctire fi.010~ product.. 

be To p&da frcl l i t ler  for mad to carry out critical teetlng, 
on s l~boratory ocale, of prapooala for the dir- of 
i i ~ ~ i a  p r ~ d ~ ~ t ~ .  

C U S S P E A T I O W  PROVISIOllG: 

UlpClUrit led. 



I 

S. R. Sapirie - 2 -  3 0 1958 

A coat ceiling of $45#00O ham been plccrridcd in t h i o  Fiacal Year 
1959 f inax~lal  plan under activify 495. 



I 

U N I V E R S I T Y  OF N O R T H  C A R O L I N A  
C H A P E L  H I L I .  

J.  A .  BRANCH 
Buunrrr Manager 

Dr. C. S. ShWp 
Chief, Biology Branch 
Research and Development Division 
U. S .  Atcmic Energy Coarrtineion 
Oak. Ridge, Tennessee 

Dear D r .  Shoup: W 
i ,f 

Ln answer to your te  4 egram of yesterday, we enclose an expenditure 
statement for Government funds under Research Contract Number AT- 
(40-1)-2130 together w i t h  an explanatory letter from Dr. Thomas. 

Sincrre ly  yours, 

.I. A.  Branch, 
Business Manager 

f - 
By . :. - c  ?#/  MA, '\- 

H. L. Ferguson, Jr. 

- "  

I ,  . , i '1 c- 
/ ., . 

;e\: ' 



I hop t h i r  nport will be rccoptrhh t o  y a ~  in taf8 fax& 



. .. 1 



.I # 

Tot The United S ta tes  Atomic Energy Cornmission 

Research and Dcvelopraent Division 

Post Office Box E 

Oak Ridge, Tennessee 

From: The University of North Carolina 

Chapel H i i l ,  N, C. 

Roposal for  Renewal of Research Contract 

No. AT - (40-1) 0 2130 

It is proposed t h a t  the above designated contract between t h e  llnited 

S t a t e s  Atanic Energy Coomission and the University of North Carolina, which 

through Ybdification No, 1 has been extended through September 30, 1958, k 

raewed for a period of one year* from October 1, 1958 through Septunber 30, 

1959. 

The scope of the  work t o  be performed remains a s  described in  Appendix 

WAD, Ti t le  I, 1.a. %cope and Plan of Approach" of t he  subject contract, with, 

however, the following addition. It i s  f e l t  t ha t  much of the work described 

will, during the  next year, be reduced t o  routine, We hope by t h e  winter or 

spring of A959 t o  be in a posit ion t o  rtart in a small way s m e  fundanental 

work on the diffusion of radioactive nuclides i n  glasses. 

in t h e  accmpanying budget for  equipment for  t h i s  purpose. The t es t ing  

equipment necessary for  t h i s  work is already i n  running condition, Roquest 

is also made for funds t o  engage parf-tima laboratory assistance for  t h i s  and 

other work. Th i s . i s  a continuation of the provision i n  Modification 1. 

A l l  major items of equipnent necessary t o  prosecute the  work mo CKM on * 

Provision is made 

hand a d  in running condition, Nearly all needs for measurement of raliol 

ac t iv i ty  have been anticipated. 

[i Lt The loan of the heliun leak detector from the  Oak Ridge National b 

1 



oratory has relieved us Of the MCeSSity fo r  immediately PUrdAabing th i r  

equipment. ''e show only maintenance for this equipment i n  the attached budget, 

Salaries in the attached Budget remain a s  described i n  the budget leading 

t o  Modification 1, 

The overhead figure of 29.28 per cent has been explained in a letter fran 

Chancellor W. B. Aycock t o  Dr. C. S. Shoup, Chief, Biology Branch, Oak Ridgo 

Operations Office, U . S A E . C .  

Page 2 



U . S . A . E . C . Contract AT- (@ 1) -21 30 
For the period8 October 1, 1958 thrargh September X ,  1939 

I. Per sonne 1 
Henry C. Thanas, Director 

Galen R. Frysinger 
Ernest A. Knipp 
Laboratory Assistant, P a r t  time 
Secretarial 
Consultation within U.N.C. 

Part time, 9 months 
Full time, 3 months 

11. Overhead t o  University 
(8.289 of Wages and Salaries) 

111. Operating Expenses - 
1. Supplies (Expendable) 
2. Special Machine Work 
3. Travel 
4. Service on electronic equipwtnt 
5.  Freight, phone, postage, etc. 
6. Laboratory services 
7. Glass and machine shop 

IV. special Flqufparrrt 
Toward surface area measurements 
Furnace 
Vibrating reed electrometer 

A.E.C. 

S 6,170.00 
3,300.00 
8,OOo.oo 
7,800.Co 
2,500.00 
3,000.00 

530,770.00 

~9,009.46 

s 2,400.00 
m.oa 
m.00 
900.00 
600.00 

s 2,000.00 
3,000.00 

s49,379.16 

Estimated balance remaining, Sept. 30, 1958: None 

Total funds requested from A.E.C.8 s49,979.46 

Signedt 

% ! !  e.=- 
Hew c.-Thoaras 
Principal Invest igatar Vice President urd Finad! Officer 



E :PEN)ITURE S f A T E e H f  

Research Contract  NO. AT-(@-l)-U30 

Based on expendi tures  through June 16, 1958, with encumbrancer 
through September 30, 1958, including the contr ibut ions of both AEC 
and t h e  University. 

S a l a r i e s  and Wages 

Equipment 

Supplies 

Travel 

Other+ 

Overhead** 

Total funds 
required 

Total  funds 
av a i  1 ab 1 e 

E x p d  itures : 

818,025.17 

*Including an es t imate  o f  &W f o r  tho  University'8 cont r ibu t ion  
of serv ices  and f a c i l i t i e s .  

**= Inc luding  an overhead f igu re  shown on t h e  o r ig ina l  proporal 
a s  p a r t  of the Univers i ty ' s  contr ibut ion.  



i ., 1 

F a m  OR-669 ( 2 / W  IlfQUESST FOR CONTRACT ACTION ( = b a t  in duplicate) 

It & requerted t h t  the Caaurct lkud take &e ncccrury action to p c w u  tbc followlpg ductibed con- 
tract action in accadmcc with the proririonr of Bulletin OR-WM-1% 



8. Complete Deacripdaa of Surictr to be RvDirhed by Cooarcton 

Headquarters designated research contract 
TITLBI *Dispoeal of Radioactive By-Products of Nuclear Pisaion. 

8. ciao of o d m  &ngm to be covered by Modiffcrdoot Deraip 

Yo- contract to provide for the performance of additional remuch to 
be completed not later than September 30, 1958, d t h  new f h c b  in the 
mount of $6,037. 
the mrk. 

1 
There w i l l  be no significant change in the scope of 

3009 



Ofice Memuna?um e UNITED STATES GOVERNMENT 

''OM : John B. Moore, Director, Contract Division 

i 

A 



audget for Contract No. AT-(40-1)-2130 
7-1-9 .. 9-30-9  

\ 

I 

Dr. H. C. lhomas (Ail1 time 3 mos.) $h,677.51 
Research Associates 3,950 -00 
Laboratory AS8iStant  400.00 
Secretarial Assistance 750 . 00 
Consultation 400.00 

/$ Suppliest 

( 3 Services on Leak Detectort 

898 Shop and Machine Shop: 

875.00 

1sO.00 

400.00 

1,400.00 

Overhead (29.28% of salaries and rages): 

' , % O S .  
The A W s  aontribution trp the above hdget rill be 
contribution ~111 be $2,475.46; and the estimated unexpended balance IS 

la, 9fi. 

the Contractor' 8 

& ~ b  
1)w. 1 4 -6f 



1 

? 

L 

TVX NR 0' P R I O R I T Y  

FROM USAEC WASHDC JUNE 0213222 

TO USAEC OR00 OAK RIDGE T E N N  

RE.''. 1) '.- ;zc 
COMM. ic RECORDS SECT. 

SUBJECT R E N E V A L  OF COM'RACT NO A T - / C O - ! / - 2 1 3 0  - U N I V E R S I T Y  OF NORTH 
CAROLINA I T  IS REQUESTED THAT YOUR OFFICE NEGOTIATE cnn EXECUTE CNM AND 

A D M I N I S T E R  AN E X T E N S I O N  TO THE S U B J E C T  CONTRACT I N  ACCORDANCE WITH THE 
FOLLOWING P R O V I S I O N S  CLN 

1,  TITLE 

i .f f - 

k 
--- -- 0 

D I S P O S A L  OF T H E  RADIOACTIVE BY-PRODUCTS OF NUCLEAR PIS GN *-- A 
3 -* 22. P R I N C I P A L  I N V E S T I G A T O R  CLN 

DR HENRY C THOHAS 

3. SCOPE C L N  

I 

A. T O  I N V E S T I G A T E  P R O B L E H S  D I R E C T L Y  R E L A T E D  TO THE .RETURN OF N A T U R F  Q? THE SCOPE OF UORR I S  TO RAVE T H R E E  flINCIPAL OBJECTIVES CLN 

OF THE R A D I O A C T I V E  F I S S I O N  PRODUCTS PD 

9. TO P R O V I C E  F A C I L X T I E S  FOR AND T O  CARRY OUT C R I T I C A L  T E S T I N G  CHY 

ON A LABORATORY SCALE CHN OF P R O P O S A L S  FOP T H E  D I S P O S A L  OF T I S S I ( N  

P R O J L ' C T S  PD 

C. TO P R O V I J E  A CENTER FOR ADVANCED INSTRUCTION I N  TRE SCIENTIFIC 
- _  ?. 

4 FLINDA'SIZNTALS OF TKE PROBLEHS INVOLVEB IN DISPOSAL AND RETURN TO 
\ i NATCAE Pa 

\ 
. 

EN2 ?AGE CNI' ! 



PACE TWO 

4. TERH OF CONTRACT CLN 

-e---.------------ 

JULY 1 CMM 1958 TO SEPTEMBER 5 0  CHH 1958-PD /IT IS  AWTICI?ATED TRAT' 

TXAT THIS CONTbACT T I L L  BE EXTEi4DED FOR A ONE-YLAR P E R I O D  BEYOND 

SE?TLMBER 30 P P I  

50 C L A S S I F I C A T I O N  PROVISIONS CLN 
-1 

'I. - 
'~rr.rrrrrrlrrrr-rlr--rr---O- 6 otiqssIiiED .<- 1 PB 

- . e  

60 PINANCIdiC CLN 
. . +  - -m..r.--..*)I- 

r, 
s < r  *. - r j ? !  

' . i T  I S - O U P > U B E R S T A N B I N C  PER TELh?lfONE 3 2  r. + 

. a  
."< '-P. i. t .- 

'4. shfi;aR ot'wnm 27 
-Y, 

D E T W E E N ' K ~ J H A V f # O R N E  rUlD DAN LXNN IXAT FUNDS I N  THE *:vx :.q. '$ 

-, . 
OF $15 957 A R E  A V A I L A B L E  WITHIM THE EXISTING 4000 ?LAN P3 TXIS . - f 

XS TO COVER THE ?ERIOD FRO?! JULY ! TO S E n m E R  50 ?D 

, J . .-:p S f S  FOE FY !959 A R E  ESTIMTEO AT $45 OOO ?B 
_ -  + : 

Z-NC RI'WIRUENTS C L N  
1 

M T H L Y  PROGRESS REPORTS A N D  COHPLETION RE?ORTS ?D 0 
I o  S?ECIAL P R O V I S I O N S  CLN 

1 -. 
. z  & - - 

~rrrrrr-rrrrrrrorrrrrl 

WO P A R T  OF THE F U N D S  UNOER T H I S  CONTRACT HAY BE USED TOR tHt CON- 

I E R R I N G  OF A F E L L O U S H I P  V I T H I N  THE MEANING OF THE APPRO?RIATION RIDD 
r 

91 TECHNICAL P O I N T  OF CONTACT CLN 

- . r ~ ~ ~ o ~ o ~ ~ r ~ ~ o o ~ ~ r o ~ o ~ ~ o ~ ~ o o ~ o  

J ' A  LI~BERHAN CHM CHIEF CMN SANITARY ENGINEERING SECTION CM 

I N C I N E E R I N C  PEVELO?MENT BRANCH CMM D I V I S I O N  OF REACTOR P E T I E L O ? m  



Supplemental Budget 

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

1. Personnel 
Henry C. Thomas, Director (3 Mom*) 

Galen R e  Frysinger  
Ernest  A. Knipp 
Laboratory Ass is tan t  , T i m  
S e c r e t a r i a l  
Consul ta t ion within U.N.C. 

F u l l  Time, 2 Months 

11. Overhead t o  Universi ty  
(29.28% of  Wages and Salaries) 

ill. Operating Expenses 
la Supplies  (Expendable) 
2. Travel  (Genevam) 
3. Service on Leak Detector 
4. Fre igh t ,  phone, postage 
5. Laboratory Services 
6 .  Glass  and Machine Shop 

AEC UNC 
$1 , 542 51 
2,200.00 
2,000.00 
1,950.00 
m.00 
750.00 

$935.00 

$875.00  
1,400.00 

ljo.00 
100.00 

8 300.00 

Estimated balance remaining, June 3% 1m &12,755.Qp 

Total funds requested from A#= $1,202.00 

* 9 Months Sa la ry  paid over 12 Months by University o f  North Carol ina 
**Paper wr i t t en  by H. C. Thomas by request AEC. (IN not y e t  decided) 

P r i n c i p a l  Invest i g a t w  Vice President Finance Of f i ce r  



PROM : John B. Moore, Director, Contract Division 

I I Z " 2  1 b 



Form OR-569 (2/53) 

1. 

REQUEST FOR CONTRACT ACTION (submit in duplicate) 
*1%;4 :ai, 
C ha ir ma n 

TO: J. R. Moore Contract hard.  From: Res ti Lev Ijiv. 

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: I 

@ Selection of New Contractor and [=I Modification of Contract 
Negotiation of Contract. No. 
Universit of North Carolina Conuactor: 
Chapel H i r 1 ,  North Carolina 
0 Review and approval of Contract, Sub- 0 other (Explain) 

contract or Purchase &der. 
Number: . .  
Name: 

I 

3. Name of Services to be Covued by Contract 

Consmction 0 Architect-Engineer 0 other m (Explain) Research 

4. Funding 

Source of Funds 

Amount to be Obligated by this Contract Action S 49,7Sh e r n . ,  

8 
I .  

Concurrence in Puhdihg statmint: (signed) 
I Chief, Budget Branch 

1 
r 

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

Loution of Work: 
Estimated Cost of Work to be Covued by this Conaact Acdm 8 
Schedule: Date Work to Start 
Description of Project or Activity: 

Consauction Directive No. 

Estimated Completion Date 

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



. ..I. 

c 

12. Disputes 
Am& a statement summarizing the dispute togctba with peaincot documents and BacQound 
WtUi.1. 

6. Contract Board Docket 
No. 
(To be assigned by 
Board Sccreury) - 

8. Complete Dercrlption of surices to be Furnhhed by Contractor: 

Research contract  
TITLE: "Zisposal of the Radioactive By-Pmducts of  i\!uclear Fissionm 

d& (If more space is required use separate shcetc a d  atuch barctod 
A .  

? 
9. Description of other changes to be C O V U ~  by Modification: 

New contract f o r  a period of  one year  beginning July 1, 1957, with AEC 
fbnds i n  the  amount of $49,754. 
Senior Investigator. 

Designate Dr. Henry C. Thomas as 

(If more space is reqmird use reparate bets  rad am& hacoo) 

10. Negotiated Contraeta. (Show why it a p r s  dertrabk to negotiate ~ c l l  contract or to neg0d.o~ 
modification to existfng contract) 

Memoranchun'fmk W. K .  Davis t o  S. R. Sapir ie ,  dated June 20, 1957. 

1 (If more space is required use reparate sheets urd attach haem:) 



alaries and :;ages: ' 1  
D r .  H. c. Thomas (Mi  of time f o r  9 ms. 

S;U,500.00 
Research Associates 15,70O.00 

! 

FuU time for 3 mos.) 

Consultation 1,200 . 30 
S e c r e t a r i a l  Assistance 2,000.00 

1 2  .lGO .00 

I 3) Supplies : 
i. 

(4\ Laboratory, Glass Shop, and Hachine Shop Services: 

(5) Freight,  Transportation, Phone, Postage, etc.: 

I 2 ;  * Travel: 

II .+ ' 
I 
i 

Overhead (29.28% of S a l a r i e s  and \;ages): 

12,150.00 

2,000.00 

3,200.00 

1,500.00 

1,200 .oo 

8,901.00 

J1,;  . d , . .  1 .  : - ui.'# 

3Y .J 
+This equipment was formerly used i n  connection with e a r l i e r  workAon "the research 

a c t i v i t i e s  covered t h i s  contract,- The equipment ;Jill be 

- 

t ransferred t o  the $ ont rac tor  through arrangements being made k i t h  the Xew York 
Operations w i l l  rernain with the PBC. 

6 

. -_-- 
The AEC's contribu€,iOh 6- the above budget will be ,?49,75&. 

. A I  ? 

/- 
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Attachment A 

List ing of e q u i p e n t  t o  be t r sns fe r r ed  from Yale University to the University 
of North Zaroiina >mder Contract ?io. AT-(b0-1)-2133. 
i s  t o  be r e t a i m d  b- t he  AEC. 

T i t l e  t o  the equipment 

Analyzer - American Instrument Co. 
1 Cat. No. 5-415 Roller Fa r t i c l e  size Analyzer 
1 It 5-451 Sound-resistant cabinet 
1 a 5-456 Spec. Brass Sample Tube 
1 1) It 5-452 Low Pressure A i r  Pump 

Bath - \ i i l l - ? i .Y .  Inc. - 
1 At .  No. 28341 Water B t h ,  8 openings 

Centrifuge - Macalaster Bicknell 
1 I n t e r n a t l l  S ize  1 S.B. S e r i a l  # 2 6663 

Gemineraliser - Penfield Products 
1 PI-8 Cartridge Ty-pe 

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

Preamplifier - Tracerlab Inc. 
1 P-10 Pre-Amplifier 

Meter - Tracerlab Inc. - 
1 TPK 130 N-3  Neston, Model 267 

Fraction Collector - Technicon Chromatography Corp . 
1 Time F l o w  Fract ion co l lec tor  with 150 minute timer 

Pumps - Mil ton  Roy Co. 
1 iG'>i2-B-11.5 " M i n i  h i p u  

3 Eastern IVIodel ~6 Centrifugal Pump - aronze Casting 

1 Eastern, Midget, Low pressure nodel D-6 Crackle f i n i s h  

1% calas t e  r B i  c h e l l  

Macalaster Bicknell 

Bronze #35193 

Relays - Central S c i e n t i f i c  Co. 
1 Cat. #99784 Relay 
1 #99785-A Electrode Relay, 53/60 cycle 115 V 

Shaker - Macalaster Bicknell  
1 Burrell  Shaker, Size C 

Spectrophotometer - Will-N.Y. Inc. 
1 Beclanan DU S e r i a l  No. 89Lh2 
1 Powersupply S e r i a l  No. 77284 
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S t i r r e r  - h i a a l a s t e r  Eicknell 
1 Vig-Pl ix"  Precis ion #65904 

Survey l leter - (Eeta Gamma) - National Tech. Labs. 
1 #13830 &c!ar.an Geiser Counter, PIodel T M - 5 "  S e r i a l  No. 21529 

Vise - N.T. Ehshnell Co. - 1 #123 Vise D & C 

Counters - Sagle Signal Corp. 
1 HZ 53d6 Nicroflex Counter 115 V 50/60 cycle; I.@ count range 

1 HK84 Cabinet 
AM A-212 

Autoscalers - General Radio 
2 SGlB l u t o s c a l e r s  %ired for use w i t h  Eagle Precept Counters 

and equipped w i t h  P-1 preamplifiers and S-100 timers" 
2 SC-4 Eagle Preset Counters 
1 SC-1B Autoscaler 
1 %-6OA Z l e c t r i c a l  Timing Clock (S-100) 

Timer - Timperly - 
1 Electronic  Timer 

Milliammeters - Hatry 
2 Weston b71 ammeters S e r i a l  Nos. 48531 & 48512 

Transforners - Hatry 
1 &son 7.667 -4 2 T177 

Pump - Sigmamotor Co. - 1 Kodel T-6SH, with Graham 28A Variable drive, 1/6 hop. 
motor - a l l  mounted on spec ia l  base S e r i a l  No. 129 
(s-547 1 
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sr. iienrj- I;. I't3A-2S, 
'rojec t Leader. 

DISPCSAL CF FWIOACTIVE BYPRODi'CTS OF NUCLEd8 FISSION 

i he Cont rac tor  

waste .d i sposa l  
r e l a t e d  t o  the  

ResPne 
--* ----__ - 

w i t h  t h ree  object ives:  (1). Tb i n v e s t i g a t e  problems 
' ' return t o  nature'' of r a d i o a c u v e  f i s s i o n  moducts,  

-- -__ - .- - 
\ 

will undertake r e sea rch  in the f i e l d  o f  r a d i o a c t i v e  w 

including sampling, s o f l  studies, ion movement and e xehanie, a d s p h t i o n ,  
etc., ( 2 )  C r i t i c a l  t e s t ine ,  on a l abora to ry  s c a l e ,  of proposals for 
t he  d i s p o s a l  of f i s s i o n  prodacts,  t e s t i n g  of mater ia ls ,  , etc; (3 )  
and provide a cen te r  f o r  advanced i n s t r u c t i o n  and t r a i n i n g  in the y r h w f t  
fundamentds of problems involved i n  rad ioac t ive  waste disposal.  

P 
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TO 

PkOM : 

SUBJBn : 

SYMBOL: 

* DATE: juJUN 2 0 

CONTUCT UIlM T € B  UNIVERSITI OF 2fORTII CBROLINA, C-L HUL, 
NORTH CAROLINA, BD 57-58 

It I# mquostad that pur offico negotiate, uocute, prd 
subJoct contract under tbc folluuing provisiorrs: 

-io& is to h a n  t h m o  principal objectivmi: 

A. To investigate probltm directly r e l a k d  to  the b-daam to 
natunw of the radioactive firsion products. 

To pro* facilities for ami to carry out cr i t ica l  bet-,  
on a laboratory scale, of proposals for the disposal of 
f irsion products 

C.  To provtde a center for  advancod b k u c t i o n  in ths scientific 
fundOm6ntab of the p r o b l m  involved in disposal and =turn 

B. 

t0 MtUn. 

Technical. L i a b o a t  
J b  A. Lbbonun, Chiof, stmi- BngirWering Section, Engber ing  
Dovelopmnt Branch, Di*ion of Reactor Developnt .  

Torr of Contract: 
ons (1) year . 

of Contract: 
At the option of your office. 



* -  
S. R. Sapirie 

d 
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8 ,  FinancLaqr 
Rude i n  the amount of $50,000 w i l l  be made available in the  
F'Y 58 financial  plan. 

9. Budget dctivitpr 
Work under t h i s  contract is chargeable t o  budget ac t iv i ty  4630. 

10, ReDOrtBZ 
Please remes t  t h a t  the  University of North Carolina sutdt 
monthly progress reports and canpletian reports t o  the Chief, 
Engineering Developnent Branch, Division of %actor Developnent, 
U.S. Atomic berm Cordusion, Washington 25, D.C. 

ll. Ehuicment: 
Please arramze for the  transfer of the ecruiwnent f rom Yale Uni- 
versity t o  the University of l o r t h  Carolina-in accordance with 
the p r o p a l  and existing AEC regulations. 
not include the following equipnent but ir t o  be included i n  the 
transfer fram Yale t o  the University of North Carolina. 

The p r o p o d  did 

Orie (1) we1 W H  Sigmamotor Pump, with Graham 288 
fvar iable  drive, l/6 HOP. motor - all mounted 011 a special 

base, Serial Bo, 129 (Sp547). 

12, No part of the funds under th ia  contract may be used fo r  the 
conferring of a f e l lowhip  within the meaning of the appropffa- 

' t ions rider. 

13. Swc ia l  Rovisiona: 
Please note tha t  the selection of t h i s  contractor has been made 
by the Division of Reactor Development Contract Selection Board, 
A copy of t h i s  board action is attached for your files. 
expected that t h i s  contract will be administered by the Oak Ridge 
Operations Office and is not considered t o  be a Washington 
designated cantract. 

It ia 

r ' 
Attachments 'i dl' 
1. U. of N.C. Propod 
2. Co2tract Selection Board 

4 



C O N ' W C l '  SZUCTION EGARD 

Contractor and Location: 
- 

University of North Carolina 
Chapel H i l l ,  iL'orth Carolina 

Doh: JUN 2 0 1957 - 

Estimated Cost: 

~so,ooo .oo 
Pro jsc t T i t l e  : 

Disposal of the Radioactive By-Products of Nuclear F u s i o n .  

Description of York: 

The work is t o  follow along these three pr inc ipa l  objoctivos: 

a. To investigate problems directly r e l a t ed  to  the b-eturn t o  naturen 
of the radioactive f i s s i o n  products. 

b. To provide f a c i l i t i e s  f o r  and t o  carry out c r i t i c a l  tes t ing,  on 
a laboratory scale, of proposals f o r  the disposal  of f i s s i o n  
products 

C. To provide a center f o r  advanced instruct ion in the s c i e n t i f i c  
fundanentab of t i e  problems involved in aisposal  and re turn  to  
nature. 

Princ i p a l  Investigator: 

D r .  Henry C .  Thomu 

J u s  tFf ica t ion  of liegotiation i n  Lieu of Formal Advertis inE;: 

D r .  T h o ~ a s  f o r  a num'cer of years has been carrying out specific investi-  
gations on the physical and chemical reactions between spec i f ic  n x l i d e s  
and clay minerals i n  d i r e c t  support  of our clay f ixa t ion  work a t  BNL. 
I n  the course of this work, he has made s igni f icant  contributions t o  tho 
advancements of the bi;L a c t i v i t y  and has materially a s s i s t e d  i n  t h e  
i n i t i a t i o n  of ground disposal  schemes a t  other AXC ins ta l la t ions ,  par t ic-  
u l a r ly  a t  Savannah River and Oak Ridge. ALC f inaccial  support in ?Y 1957 
f o r  this work a t  Pale in the mount  of $18,000 w a s  under h i s  superrision 
and he is now transferring t o  t h e  University of North Carolina i n  July 
1957 
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Important r e l a t ed  work which has  been i n i t i a t e d  by Dr .  Tnomas a t  Yalo, 
and which is v i t a l  t o  the f ixa t ion  approach t o  ultimoto disposal, is 
the determination of the s t a b i l i t y  of the  "fixed" material ,  i.e., the 
ra ta  of d i f fus ion  of radioactive nuclides through the material .  
the course of h i s  pas t  work a t  Yale, dr .  Thomas developed a spec ia l  
method f o r  these s t a b i l i t y  determinations which promises t o  be most 
useful. 

D u r i n g  

When the nature and scope of the proposed extension a.id expansion of 
the  work w a s  discussed with Yale UniveYsity, it w a s  indicated that 
since the work was now taking on more of  an applied or  development 
aspect, Yale would ra ther  not take on the project .  

Accordingly, other po ten t ia l  contractors were considered. Among these 
were the i iniversity of U t a h ,  the Johns Hopkins ilnivcrsity, the Univer- 
s i ty  of California and t n e  University of North Carolina. University 
of Por th  Carolina xas selected became of tine arrangements %hereby D r .  
Thomas w a s  able t o  be pu t  on the KJC Toculty and be given the job of 
pr incipal  invest igator ,  thereby taking advantage of h i s  unique experience 
and h i s  intense enthusiasm f o r  the work. 

ilethod Used t o  S o l i c i t  Proposals: 

University of North Carolina submitted proposal without so l i c i t a t ion .  

Contractors Considered: 

See abow. 

Reasons Why Successful Contractor Xas Selected: 

See above. 

Proposed bg : Action of Contract &ard 

&Fte c omended Recommended 
Approval c/ Disapproval 
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SHlPPlNG AND RECEIVING FORM 
CONTINUATION SHEET 

DESCRIPTION OF ITEM 
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THB UNIVIKSITY OF NOKTH CAKOLINA 

CJlA?BL XILL 

I 

i 
t 

. .  - ,  
-i 

3 E 6 .  

#b are dirturbed t o  note that this contrwt h a  bean approved for I @& 
of o m  year beqlnning Aupvst 1, lm?. Dr. Thomas uao to ld  
rprtng by the WPshjngton Office of the ABC that work should be sterkd a 
th i s  contract on July 1 and he was assured t h a t  the contract would be 60 
dram. On that basis be proceeded from Yale hiversity to the Vnimrslty 
of Mortb Saralina l a t e  i n  June, 
eorrtrect rfnce July 1. Therefore, i t l a  necsssarg that this contract a- 
fra t b t  date. 

in Ms 

He has been here and at uork on MIS 
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t o  be t r o a r f o d  t o  C h g . 1  H i l l ,  R.C. 

Cod -0 
$ 910.00 
M.90 
60.00 
100.00 

Colbctor - Tochnlcm Chromatography Gorp, \ m p  counting accessories for T a  Flow Fraction collector 582.00 

' no149 0 Cmtrd ~ c i e n t i f ~ c  co 
1 Cat #997& Relay 
1 #99785-A Electrode Relay, */bo cycle 115 V 

Spectraphotorater - U l l l 4 . Y .  Inc . 
1 l&laur DU Sorial No. 89U2 
1 Pomerruppb Serial No. 7728b 

lbO.00 
Ip 0 0 0  

S m o y  Meter (Bot. GMIU) - National Tech, k b r .  
1 floe00 Bscbrm Geiger Counter ,  Hod01 WX-Sn Sarial No. 21529 250.00 





A Proposal t o  tho United S ta t e8  Atomic Energy CoMl1irrion 
Diviaion of Roactor Dewlopen t  

From: The University of North Carolina, Chepol H i l l  

Prepared by: Henry C. Thcnnaa, presently of Yale University 

It is proposed t o  t h e  Division of Reactor Development t h a t  there  be 

established a t  t h e  University of North Carolina a t  Chapel H i l l ,  beginning 

1 July 1957, a group t o  carry on work i n  f i e l d s  d i r ec t ly  re la ted t o  the 

disposal  of t h e  radioactive by-products of nuclear f iss ion,  

group w i l l  have three principal object ives;  

The work of t h i s  

A. To investigate problem8 d i r e c t l y  re la ted t o  tho "return t o  

nature" of the radioactivo f i s s i o n  products. 

8. To provide f a c i l i t i e s  f o r  and t o  carry out c r i t i c a l  t es t ing ,  

on a laboratory scale ,  of proposals fo r  t he  disposal of 

f i ss ion  products, 

C. To provide a center  f o r  advanced instruct ion i n  the  s c i e n t i f i c  

fundamentals of t he  problems involved i n  disposal and return 

t o  nature. 

In the following paragraphs t h e  spec i f i c  proposals i n  each of these 

categories  w i l l  be outlined. 

A. In  the  first category, three specific problems are  suggeated fo r  

investigation: 

(1) The first of these r e l a t e s  t o  t h e  des i rab i l i ty  of having a 

r e l i a b l e  t r a c e r  for  ground water. The problems involved in  predicting the 

t r a v e l  of radioactivity i n  t h e  earth depend upon a knowledge of the flow 

pa t te rn  of underground water, a knowledga presently very d i f f i c u l t  t o  obtain. 

It is proposed first t o  develop the use of he l im  as  a t racer  f o r  water, 

Helium i s  t h e  one element l e a s t  l ike ly  t o  adsorb on the  s o i l  minerals and so 
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most l ike ly  t o  move a s  nearly as possible with t h e  speed and direct ion of t he  

water carrying it. The mass spectrometer afford8 a very sens i t ive  analytical  

method fo r  this element. 

method f o r  t h e  sampling and analysis of small ahounts of heliun dissolved i n  

water and, secondly, a study--first i n  the laboratory and then i n  t h e  field- 

of t he  r e l i a b i l i t y  of the method. This par t  of t h e  work w i l l  be directed 

par t icu lar ly  toward developing pract ical  procedures for applying the method 

under f i e l d  conditione. 

This study w i l l  e n t a i l  f i r s t  t h e  development of a 

(2) After t h e  first part  of t h e  abovedescribed work is completed, 

it w i l l  be possible t o  investigate more carefu l ly  then has heretofore been 

possible t h e  effects of disporsion i n  slow flow through granular solids. 

A general study of packed bed0 typical  of various types of s o i l  is t o  be 

carr ied out. 

order t o  evaluate f o r  pract ical  purposes t h e  significance of small-scale 

laboratory work i n  the la rger  applications. 

These experiments must be pursued t o  a f a i r l y  large scale i n  

The findings of this work must then be combined wi th  our 

knowledge of t he  adsorbabili ty of various ions on s o i l  minerals. 

t h i s  work it is hoped t o  develop a r e l i ab le  and eas i ly  Lsable method of pre- 

d ic t ing  the motion of radioact ivi ty  through t h e  so i l .  

the work is t o  be considered rather a long-term objective than a specific 

problem, The mathematical problems here involved are exceedingly coap1ex, and 

Through 

This l a t t e r  part of 

it is thought t h a t  eventually much use must be made of high speed computing 

facilities, (We are  aware of the excellent work t ha t  has already been done 

and is now i n  progress In  this general f ield.  

broad scope and much remains t o  be done.) 

The problem is, however, of 
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(3) The t h i r d  s p e e i f i c  proposal i n  (A) is a l s o  of a long-range 

charac te r ,  

descr ib ing  t h e  behavior of ions  i n  respect t o  t h e i r  p rope r t i e s  i n  exchange 

adsorpt ion which opens t h e  po88fb i l i t y  of a g rea t  b impl i f lca t ion  i n  t h i s  work. 

(This development has not y e t  been published. An ou t l ine  of it i s  i n  prepara- 

t i o n  and will shor t ly  be submitted t o  t h e  Atomic Energy Conmission,) 

it appears possible  t o  ass ign  t o  an ion a s ing le  number, of t h e  nature  of a 

r e l a t i v e  work of adsorpt ion,  which should adequately descr ibe  i ts  behavior, 

wi th  respect  t o  another i o n  s i m i l a r l y  described, insofar  as adsorpt ion on a 

given s i l i c a t e  mineral is  concerned. 

ion of i n t e r e s t  may prove t o  be a s u f f i c i e n t l y  accurate  sumnary of a l l  of i ts  

behavior, a t  l e a s t  i n so fa r  a s  adsorpt ion from d i l u t e  eo lu t ions  is concerned, 

It is proposed t o  i n v e s t i g a t e  thoroughly t h i s  approach, t o  de l imi t  i ts  useful-  

ness ,  and t o  car ry  t h e  work t o  a usable conclusion. 

w i l l  be necessary t o  amplify considerably t h e  scope of work previously ca r r i ed  

on a t  Yale University and, using t h e  methods the re  developed, s tudy a l a rge r  

number of soil minerals under a wider va r i e ty  of conditions.  

There has r ecen t ly  been developed by t h e  writer a means of 

Ia short, 

Thus a t a b l e  of a few nmbers  for  each 

In t h i 8  connection it 

I n  this connection it must be remembered t h a t  not a l l  adsorption of 

f i s s i o n  fragments is of t h e  type  found with clays. 

an important cons t i tuent  of t h e  s o i l ,  erg. ,  as it is i n  t h e  Savannah River 

neighborhood. 

from t h i s  point of view, (This promises t o  be a problem of some d i f f i c u l t y ,  

and it is not proposed t o  s t a r t  work of t h i s  nature with t h e  s t a f f  present ly  

proposed . ) 

Hydrous i ron  oxide may be 

Its behavior with t h e  f i s s i o n  fragments must a l s o  be studied 

A fourth c lose ly  r e l a t e d  problem is  posed by t h e  many important quest ions 

which remain t o  be answered as regards t h e  possible rad ioac t ive  contamination 
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of t h e  submarine sediment8 of our harbors.  

adsorp t ion  from sea water is here c a l l e d  for .  

elsewhere,  it might be considered a l eg i t ima te  problem f o r  t h e  laboratory 

group presently proposed. 

A general  i nves t iga t ion  of exchange 

If t h i s  work is not soon done 

B. In t h e  second category mentioned, it is thought t h a t  t h e  laboratory 

a t  t h e  Universi ty  of North Carol ina should,  so t o  speak, pay its own way by 

ca r ry ing  out  evaluat ions of proposals  f o r  t h e  d isposa l  of rad ioac t ive  wastes. 

Severa l  of these depend upon the f i x a t i o n  of a c t i v i t y  i n  a v a r i e t y  of so l id s ,  

s i n t e r e d  masses and g lassy  mater ia l s .  

course,  depends on t h e i r  economics and on the s t a b i l i t y  of t h e  products. 

l a t t e r  w i l l  be determined by t h e  r a t e  of d i f f u s i o n  of the  r ad ioac t ive  nucl ides  

through the  mater ia ls .  The s t a b i l i t y  of t h e s e  mater ia l s  may be determined by 

measuring these d i f fus ion  c o e f f i c i e n t s  under t h e  prescribed conditions.  The 

w r i t e r  has developed a t  Yale Universi ty  a method spec ia l ly  designed f o r  such 

measurements which has proved t o  be q u i t e  simple i n  appl icat ion.  

t h a t  t h i s  method be appl ied t o  c r i t i c a l  and exhaustive t e s t i n g  of the mater ia l s  

produced by these proposed methods of d isposa l .  

t o  arrange a la rge  b a t t e r y  of tests and, with a r e l a t i v e l y  small amount of 

day - today  work, car ry  out  long term evaluat ions.  

impossible t h a t  some bas i c  information on t h e  general  subjec t  of d i f f u s i o n  

i n  so l ids  may r e s u l t  from t h i s  work (and so lend t o  it added i n t e r e s t ) ,  this 

phase of t h e  work a t  Chapel H i l l  is present ly  considered not  as research 

per se but  r a t h e r  a s  a means of s t e a d i l y  producing useful information and 

so j u s t i f y i n s  t h e  more e l abora t e  s c i e n t i f i c  work above out l ined.  

The usefulness  of such methods, of 

The 

It is proposed 

It w i l l  be e a s i l y  possible  

Although it is  not 

C. The work proposed f o r  the group a t  Chapel H i l l  w i l l  necessar i ly  

inc lude  most fea tures  of every problem brought up i n  the  d i sposa l  of radio- 



a c t i v i t y .  

ma t i ca l ly  become a use fu l  cen te r  of information. Fur ther  use  can be mcde of 

t h e  group by making i ts  f a c i l i t i e s  and experience a v a i l a b l e  t o  o the r  worksrs 

i n  t h e  f i e l d .  

w i l l  prove usefu l .  

i n  Chapel H i l l  and a t  the same time t a k e  advantage of t h e  opportuni ty  of re- 

viewing t h e  bas i c  s c i e n t i f i c  problems i n  t h e  genera l  f i e l d .  

posed t h a t  the  group a t  Chapel H i l l  n eces sa r i ly  g ive  formal "coursesn i n  

appl ied hydrodynamics and adsorpt ion chemistry,  bu t  r a t h e r  t h a t  it should 

assume t h e  r e s p o n s i b i l i t y  for making t h i s  ma te r i a l  e a s i l y  a v a i l a b l e  t o  i ts  

visitors. 

f o r  t h e  v i s i t o r  and f o r  t h e  laboratory.  

rece iv ing  f r e s h  ideas  from i ts  v i s i t o r s ,  who w i l l  a l s o  serve t o  remind t h e  

group a'; Chapel H i l l  of the p r a c t i c a l  na tu re  of its problems and so help t o  

prevent u se l e s s  d ivers ions .  

be well coordinated w i t h  t h e  a c t i v i t i e s  of o t h e r s  in the same f i e ld .  

I t  is thought t h a t  a f t e r  a y e a r ' s  opera t ion  the group w i l l  auto- 

Perhaps short-term assignments of workers from o the r  sites 

These workers could c a r r y  on t h e i r  own inves t iga t ions  

It fs not pro- 

There a r e  evident  advantages of such an informal approach both 

The l a t t e r  w i l l  c e r t a i n l y  p r o f i t  by 

The work of t he  group a t  Chapel H i l l  can thus 

It is seen from t h e  above o u t l i n e  t h a t  t h e  proposal f o r  t h e  University 

of North Carol ina is envisioned a s  a cont inuing e f f o r t .  It i s  thought t h a t  

t h e  labora tory  suggested w i l l  f i l l  a r e a l  need and be of g r e a t  value i n  t h e  

f u t u r e  development of atomic energy. 

Administration. The work is t o  be c a r r i e d  out  i n  t h e  Department of 

Chemistry of the  University of North Carol ina,  although t h e  program will be 

housed adminis t ra t ive ly  in t h e  I n s t i t u t e  of Natural  Science. 

be directed by Dr .  Henry C. Thomas, p re sen t ly  of Yale Universi ty ,  who w i l l  

The program w i l l  

a member of t h e  f a c u l t y  of t he  Department of Chemistry t h i s  surmer. 

Personnel t 

Dr. Henry C. Thomas has been engaged i n  work of t h e  na ture  described 



.I . 

i n  t h i s  proposal f o r  about t e n  years  and has directed nea r ly  a l l  of h i s  

research a c t i v i t y  toward t h e  development of the t h e o r e t i c a l  and experimental  

t o o l s  necessary f o r  t h e  work. 

Dr. Galen R. Frysinger ,  p re sen t ly  a t  t h e  Max-Planck I n s t i t u t e  f o r  

Physical Chemistry a t  Goettingen, Germany, graduated from Yale with t h e  

Ph,D. i n  1956 and has f o r  three years  been engaged i n  t h e  problems of 

inorganic  adsorption. 

Mr. Alan Sussman, s h o r t l y  t o  rece ive  h i s  doc to ra t e  a t  Yale? is an 

except ional ly  capable man i n  the  labora tory  and has  spent  two years  working 

i n  the  f i e l d  of d i f f u s i o n  i n  so l id s .  

Equipment. 

The t h r e e  items of s p e c i a l  equipment mentioned a r e  needed f o r  t h e  

following purposes : 

The helium leak d e t e c t o r  w i l l  be modified s l i g h t l y  t o  serve  f o r  t h e  

measurement of t r a c e  amounts of helium from water. 

The s c i n t i l l a t i o n  spectrometer w i l l  be used i n  t h e  rou t ine  t e s t i n g  

and a l so  a s  a general  purpose instrument f o r  t h e  measurement of radio- 

ac t iv i ty .  

The proportional counter  w i l l  a l s o  be wed for t h i s  l a t t e r  purpose 

It is espec ia l ly  necessary t o  p a r t i c u l a r l y  i n  experiments on adsorption. 

make possible  experiments using low levels of a c t i v i t y  t o  avoid t h e  necess i ty  

f o r  extensive handling equipment. 



Budget 
For t h e  period July 1, 1957 - June 3% 19% 

I. Personnel 
1. Henry C. Thomas, Director, 60$/9 W6. 

3. Alan Sussman, f u l l  time 

5. Secre ta r ia l  

$5,100.00 
f u l l  time /3 mos. 3,000.00 

6,000.00 
2. Galen R. Fryringer, f u l l  t h e  7,200*00 

4. Others, pa r t  time 2,500.00 
2,000.00 8 25,800 . 00 

XI. Overhead t o  University (at  a,%) 7,554.00 

111. Operating Expenses 
1. Supplies (expendable) 2,000.00 
2, Special  machine work joo.00 
3. Tzavel 1,200.00 
4. Freight, t ransportat ion,  phone, postage, e tc .  1, 500.00 

IV. Special Equipment 
1. Helium Leak Detector 
2. S c i n t i l l a t i o n  Spectrometer 
3. Proportional Counter 

Total Amount Requested from A.E.C. 

V. University Contribution 
1. Marchant calculat ing machine 
2. Laboratow w a c e  and services 

950 00 
1 ,x)o.oo 

3. Glass shop a& machine shop services  1;500.00 
3,600.00 

4. Use of instruments a d  equipment now avai lable  i n  
Venable Hall, inclading X-ray d i f f r ac t ion  equipment, 
infrared and u l t r av io l e t  ipectrophotometers , balances , 
and similar equipment. 

5. h e  of three  large departmental l i b r a r i e s :  
chemistry, physics, and geology 

6. Consultation with scientific colleagues i n  the  University. 

S IGNED t 

. D. Carmichael, Jr. 
Xnstitute of Natural Science Vice President and Finance Officer 

Univereity of North Carolina 
Chapel H i l l  


