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Contract  N O .  AT-(40-1)-3540 
UNIVERSITY OF LOUISVILLE 
Mcdif lcat ioc No. 4 

SUPPLEMENTAL AGREEMENT 

THIS SUPPLEMENTAL AGREEMENT, en te red  i n t o  t h i s  day of 
, 1970, by and between t h e  UNITED STATES OF AMERICA (herein-  

-red t o  as t h e  "Government"), as represented by t h e  UNITED 
STATES ATOMIC ENERGY COMMISSION ( h e r e i n a f t e r  r e f e r r e d  t o  as t h e  
I 1  Commission") , and UNIVERSITY OF LOUISVILLE ( h e r e i n a f t e r  r e f e r r e d  t o  
as t h e  "Contractor") ; 

WITNESSETII THAT: 

WHEREAS, t h e  p a r t i e s  h e r e t o  have he re to fo re  entered i n t o  Contract 
No, AT-(40-1)-3540 and Modifications t h e r e t o  numbered 1 through 3 pro- 
viding f o r  t h e  Contractor 's  performance of c e r t a i n  research;  and 

WHEREAS, t h e  p a r t i e s  d e s i r e  t o  amend t h e  con t r ac t  f u r t h e r  t o  pro- 
vide f o r  t h e  continuance of t h i s  research without add i t iona l  funds and 
t o  provide f o r  c e r t a i n  o the r  changes; and 

'UIEiEREAS, t h i s  Supplemental Agreement i s  authorized by t h e  Atomic 
Energy Act of 1954, as amended, and Sect ion 302(c ) (15 )  of  t h e  Federal  
Property and Administrative Services  Act of 1949, as emended; 

- - - . -  ------- 
J ~ W ,  i i w ~ O ~ ,  ?;ne p a r t i e s  ao n ~ u d l y  agree t h a t  said con t rac t ,  

as men?e$, i s  hereby f u r t h e r  mended I c  t he  following p a r t i c u l a r s ,  but  
i n  xi ;:hers: 

The date "April  30 ,  1970," as such appears i n  ARTICLE I1 - T I E  
PERIOD FOR PERFORMANCE, i n  Paragraph ( a )  of ARTICLE I11 - CONSIDERATIm, 
and i n  the  po r t ion  of  Appendix "A" which s ta tes  t h e  contract  per iod,  I s  
dele:tl and The da te  '?December 31, 1973" i s  s u b s t i t u t e d  t h e r e f o r .  

- 

I N  WITNESS WHEREOF, t h e  p a r t i e s  have executed t h i s  Supplemental 
Agreement . 



UNITED STATES 
ATOMIC ENERGY COMMISSION 

O A K  R I D G E  O P E R A T I C N S  
P O  B O X  E 

O A K  RIDGE, TENNESSEE 37830 

Let:er Scpplement t o  
Cc-tract No. AT-( 40-1 )-3540 
UNIVERSITY OF LOUISVILIS 

9. L97O 

University of L o u i s v i l l e  
Lou i sv i l l e ,  Kentucky 40208 

Gentlemen : 

This l e t t e r  p roposes -a  decrease i n  t h e  AEC Support Ceiling for  the 
performance of  work under t h i s  c o n t r a c t  from $34,000 t o  $31,505.07 
f o r  t h e  period M a y  1, 1968, through A p r i l  30, 1969. Also proposed 
i s  an increase ir, t h e  Support Ce i l ing  from $20,400 t o  $22,894 f o r  
the period M a y  1, 1969, through A p r i l  30, 1970. 

Z f  t h i s  ? r c s s s a l  meets wit?- ;-xr s;?roval, please i n d i c a t e  your 
acceptance ic t h e  space provided below and r e tu rn  one executed 
copy t o  t h i s  o f f i c e .  

. 

Sir.cereiy,  

3 7 , .  . --.---m 
u -  . L ~ I - ~ L J  STATES ATOMIC ENERGY 

COMMISSION 

MC : cc:. 

ACCEPTEL : 

9 Y :  /a/ 1. 1. Blbort 
1. 1. Uktt  

TITLE: Vlaa -&&at fer ial Aft8in 

- _ _ -  
d I i 1 5 b 5  

. - .  - -  . - .. 
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SSFPLEMENTAL AGREGiGNT 

THIS SWPLPIEsUTAL AGREEMENT, e n t e r e d  i n t o  t h e  day o t  &, 
1969, e f f e c t i v e  t h e  1st day of M a y ,  1969, by and between t h e  UNITED 
STATES OF AMERICA ( h e r e i n a f t e r  r e f e r r e d  t o  as t h e  "Government" j ,  as 
represented by t h e  UNITED STATES ATOMIC ENERGY COMMISSION ( h e r e i n a f t e r  
r e f e r r e d  t o  as t h e  "Commission"), and UNIVERSITY OF LOUISVILLE (herein-  
af ter  r e f e r r e d  t o  as t h e  "Contractor") ;  

WImJESSETH THAT: 

WHEREAS, t he  p a r t i e s  h e r e t o  have he re to fo re  entered i n t o  Contract 
No. AT-(40-1)-3540 and Modifications t h e r e t o  numbered 1 and 2 providing 
f o r  t h e  Contractor 's  performance of c e r t a i n  research;  and 

WHEREAS, t h e  p a r t i e s  d e s i r e  t o  amend t h e  con t r ac t  f u r t h e r  t o  pro- 
vide f o r :  ( a )  t h e  continuance of t h i s  research and/or t h e  performance 
of a d d i t i o n a l  research;  and ( b )  t h e  r e v i s i o n s  and/or add i t ions  of cer- 
t a i n  provis ions the reo f  i n  accordance with current  apFl icable  ru l e s  and 
r egu la t ions  of t h e  Commission; and 

WHEFEAS, t h i s  Supplemental Agreement is authorized by t h e  Atomic - cf 1 9 f L ,  r_s =*ended, ~ m . 3  c e - : ; - ~  - - 7 c ' -c *;a '52eral 

Pcb l l i c  La-*. e=-g34; 

c - -  -i-* - j - ,  > A  i-.- 
"-a"-.. 

6.l - I _  - - 
Property and Administrative Se rv ices  Act of 1949, as amended, and 

NOW, THEREFORE, the p a r t i e s  do mutually agree -:-.et t h e  coL:razt 
( i nc lud i s i ;  5:s Appendices), 5s amended, is hereby f u r t h e r  amer.+d as 
follows : 

1. The dcte "April  30, 1969," as such appeers i n  ARTICLE 11 - 
m --- = PEEI3D FOR PSEFBFJUUCE, i s  d e l e t e d  an:! :?e is:e "Apr i l  3 0 ,  1370" 
i s  s u b s t i t u t e d  t h e r e f o r .  

" ( a )  In fu l l  considerat ion of t h e  Contractor 's  p e r f o n a n c e  
f o r  t h e  per iod commencing May 1, 1969, and expir ing on April  30, 
1970, t h e  Commission s h a l l  pay t o  t h e  Contractor t h e  sum cf 
$20,400.00, h e r e i n a f t e r  c a l l e d  t h e  'Support Cei l ing, '  which 
sum s h a l l  be subject  t o  adjustment as he re ina f t e r  provided." 
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The percentage f o r  use i n  ParagraGts 

3. Appendix "A" a t t ached  he re to  s h a l l  c - -  ke Contract 
Appendix "A" app l i cab le  t o  t h e  per iod ind ica t ed  thereor,. 

4. In  ARTICLE I V  - ADDITIONAL CONTRACT PROVISIONS, t h e  Appendix 
"B" a t t ached  h e r e t o  i s  made app l i cab le  t o  t h e  Contract e f f e c t i v e  as of 
t h e  e f f e c t i v e  da t e  of t h i s  modification. 

5 .  The following items of  property procured or f ab r i ca t ed  by t h e  
Contractor during the a d d i t i o n a l  pe r iod  covered by t h i s  modification 
are hereby l i s t e d  as "Government Property" : None. 

6 .  The following new A r t i c l e  V I  i s  added t o  the  Contract: 

"ARTICLF: VI'- CIVIL  RIGHTS ACT OF 1964 

"The Contractor agrees t o  comply with t h e  Atamic Energy 
Commission's Regulation (Part 4 of T i t l e  10, Chapter 1, Code 
of Federal  Regu la t ions ) ,  as amended, e f f ec tua t ing  t h e  provi- 
s ions  of T i t l e  V I  of t h e  C iv i l  Rights Act of 196L." 

I N  WITNESS WHEREOF, t h e  p a r t i e s  have executed t h i s  Supplemental 
Agreement. 

UNITED STATES OF AMERICA 

BY : UNITED STATES ATOMIC L Y i 3 G Y  
COMMISSION 

UNIVERSITY OF LOUISVILLE 

Ela8wrw,Tsrwt , c e r t i f y  t h a t  I am t he  

&*phis  contract  on 
of s a id  

corporat ion;  that s a i d  contract  was duly signed fo r  and on behalf of 
s a i d  corporat ion by a u t h o r i t y  of i t s  governing body a r d  i s  withir. t h e  
scope of i t s  corporate  powers. 

t h e  corporation named as t h e  Contractor 
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IN WITNESS 'WEREOF, I have k e r e u L t o  a f f i x e d  q- :.&rid ar.2 t h e  set: 
of said corpora t ion .  

( Corporate S e a l  1 
t- IJRtwD) 

Contractor:  a/ 

Contract No. : 



UH I VERS ITY O f  Lou1 sv I LLE COwTRACl NO. AT-(M-l)-W 

APPEND1 X "A" 

For the  Contract Period May 1, 1969, through A p r i l  30, 1970. 

A - I  RESEARCH TO BE PERFORNED 8Y CONTRACTOR 

The Contractor w i l l  continue studies of the energy re la t i ons  invo lv ing 
the  b i o t a  o f  a creek, Doe Run, i n  Meade County, Kentucky, t o  include 
f u r t h e r  sampling to  determine nuc l ide gains and losses, accunulat im, 
consumers, absorption, etc., w i t h  special reference t o  Strontium 85. 
D i s t r i b u t i o n  o f  Cesium-134 i n  sediments and i n  the m i l l  ponds, con t r i -  
bu t i on  t o  the energy budget by leaves, the physical and chemical aspects 
o f  the general aquatic ecosystem, w i th  appropoiate p l a n t  and f i s h  studies. 

The Pr inc ipa l  Invest4 ga tor  expects t o  devote approximately 50% 
o f  h i s  time o r  e f f o r t  t o  the work. 

A - I 1  WAYS AND MEANS OF PERFORMANCE 

(a) Items Included i n  Total  Estimated Cost: 

( 1  Salaries and Wages: $15,425.00 

Research Associate (25% o f  time) 
Research Ass is tant  (1350 hours) 

(2) Supplies and Ciaterials: 1,280.00 

Glassware, chemicals , radionuclides, co l l ec t i ng  
equipment, e tc .  

( 3 )  Publications: 610.00 

500.00 (4) T r a v e l :  

(5)  I nd i rec t  Costs (50% of S a l a r i e s  and Wages): 7,712.00 

(b) Items Sign i f i can t  t o  the Performance o f  This  Contract, 
But Excluded From Computation of T o t a l  Cost and From 
Consideration i n  Proport ioning Costs: 

idone 

(c )  Time o r  Effort of P r inc ipa l  Invest igator To Be Contributed by Contractor: 

50% of time 

A-111 The t o t a l  estimated p ro jec t  cos t  of A-I1 (a) above f o r  the contract  
per iod  s tated above i s  $25,527.00. 

. .e --, . . ., .. . . _. . . .  ... , , c .: e , -. .- *-. . .- 
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( a )  The term "Commission" means t h e  United S t a t e s  Atomic Energy 
Cammission o r  any duly authorized r ep resen ta t ive  : .?exaf,  including 
t h e  Contracting Off icer ,  except f o r  t h e  purpose of deciding an appeal 
under t h e  a r t i c l e  e n t i t l e d ,  "Disputes." 

( b )  The term "Contracting Off icer"  means t h e  _cerson executing 
t h i s  con t r ac t  on behalf  of  t h e  Government ana includes h i s  successors  
o r  any duly authorized r ep resen ta t ive  of any such person. 

( c )  Except as otherwise provided i n  t h i s  con t r ac t ,  t h e  term 
t'subcontractsll includes purchase orders  under t h i s  contract .  

ARTICLE B-I1 INSPECTION, RSPOFTS, RECORDS A S 3  ACCOUNTS 

(a )  The Commissior, s h a l l  have t h e  r i g h t  t o  in spec t ,  i n  suck manner 
.,r,d a t  a l l  reasonable times 2s it deezs %;?roy-:ate, 211 a:tiv'+'=- - r L c 3  o f  t h e  
C-F . .  cn"p-' - 2  :-: .'-.t"-' . .  ,-.tractor 2r:sir.g Ir. t 're - - - z -  - _  _ - _  2 ~ < : z ~ s  uider  tr.is c o n t r a m .  - 

(b) The Contractor s h a l l  make progress and other  r e p o r t s  i n  such _ _  - _  _ -  -,.gTI- -," -.--?=.. %". < -  ~ ? r  -~ -; r =  - - _ - .  - , .  . -. .- ~, ._ ...-__-_I_ --.. - -  - - - - -  - -- - -  ~ -.. _ _ _ _  - _ _ _ _ .  _ "  ____- -  ",- 
snail ~ S G  make such o the r  r e p o r t s  t o  t h e  Ccmission,  witk respect  t o  

rtq1iLre f r x  t k e  z c  t h e .  
- :  

. -  . .  
.. _. _- : i tm&ly " $ e -  = -  - < =  ^_. - .  -n-<-J:t;2s . . - A n r  - - -  . .  z e-.-- - - - -_  - - - -  - -  -- - ,  -- -.-- ~ ~- :+c 

- - L  G L - -  

( c )  Tne Contractor tigrees t o  ::?e? r e c s r 2 s  z: ~ G C . G  of accc,-.:, 
ir. accordacce 25th general ly  a c c e p e c  a2count:r.g ; ~ : : c : z - s s  ari3 Srac- 
- i c e s ,  ard corslst?~.: w i t 5  th= r.r.:-;1rnme--= r-I' ::r:,+:zr .7 - " G .  .--z- . -. 
as cons t i t u t ed  3s tr.e e f f e c t i v e  cxzxncement date 2:' t h e  con t r ac t  
ger iod,  c o v e r i z g  L:s cos t s  L?? exper-clru-es f z r  i:ezs ir.cl,Zea ur.ier 
Ar t i c l e  A-II(a) of Appendix "At' and which are i n  f i r t h e r a n c e  o f  t h e  
research work w d e r  t h i s  con t r sc t .  I n  t h e  evert 3 :Dr,tract contrlbu- 
r-dlr :S ALS:?: .-i-":-~~-e r----, c / ,  ::.= V-bAbrh:trr ::-ziL ZLincaiL rrcorSs 
adequate t o  permit t h e  Commission t o  determine t h e  extent  of t h e  con t r i -  
bution. I f  Frofessional  s t a f f  members a r e  : ~ : ~ a c e z  x d e r  L r t i c l e  A - I I  
(b), t h e  Contractor sha l l  maintain records on such personnel i n  accord- 
ance with t h e  p a y r o l l  d i s t r i b u t i o n  procedure of Section J.7.b.  of BOD 
Circular  ?Io. A-21. 

. .  

-_.. _ _ _ -  C .  

7-F r 
. _ .  . . . -  . - -  - -  -r 

. _ _ _  

( a )  The Commission s h a l l  at  a l l  reasonable times be afforded access  
t o  the  premises and t o  t h e s e  books ma records a r d  t o  r e l a t e d  correspond- 
ence, r e c e i p t s ,  vouchers, memorzda, and other  d a t a  of t h e  Contractor;  and 
t h e  Contractor s h a l i  preserve such books and Fepers , xic'rout aadi2ional  
compensation t h e r e f o r ,  f o r  a per iod of t h r e e  ( 3 !  yezrs s f t e r  completion 
of t h i s  con t r ac t .  



. .  - - , - v s r . -  Z" 
. .  - _ _ & _ " _  _. -5-rie; '111ler -,:.:5 _... .____ * 24 _-%-e * Z ~ ~ ~ ~ ~ ~ . r *  V D C "  - -  - - - - -  , .  

. .  . .  L--; L2"-"f;; n r 2 r r a -  = ..- --.-.,* LLy - _..-.._t__ N -  -.."L.-r rec,r1c- - -  ._. - z.vs;,a';-e : c  a,, :?-~LLE?. Y-LYLL~ 

tier: except t k a t  G C  F.eszric:ei Data as defiinej. i n  tk-e A:m.ic s r . e r g  
Act of 1954 o r  other c l a s s i f i e i  lnformaticn s h a l l  be d i sc losed  t o  
unauthorized persons. Published r e s u l t s  s h a l l  i nd ica t e  t h a t  t h e  re- 
search w a s  supported by t h e  Commission. Seven ( 7 )  copies of each 
a r t i c l e  submitted by t h e  Contractor f o r  publ icat ion s h a l l  be promptly 
sen t  t o  t h e  Commission. The CoRtractor s h a l l  a l s o  inform t h e  Commission 
when t h e  a r t i c l e  i s  published and f u r n i s h  seven ( 7 )  copies of t h e  a r t i c l e  
as f i n a l l y  published. 

. -  

( b )  It i s  recognized t h a t  during t h e  course of t h e  work hereunder 
o r  subsequer,t t h e r e t o ,  t h e  Ccn t rac to r ,  i t s  enplayees, o r  i t s  subcontrac- 
t o r s  may from t i n e  t o  time d e s i r e  t o  pub l i sh ,  witnir, t h e  l i m i t  of secu- 
r i t y  requirements, information regarding t echn ica l  o r  s c i e n t i f i c  develop- 
ments a r i s i n g  i n  t h e  course of t h e  con t r ac t .  
d i s c l o s u r e  of such in fomat l c r ,  w i l l  not adverseLjr a f f e c t  t h e  patext 
i n t e r e s t  cf t he  Commission, sucn i n f o m a t i o n  s h a l l  be withneld from 
pub l i c  disc;osure i f  it d l s c l c s e s  811 invention o r  discovery which s h a l l  
'se ;rorgt:y r e p c r t e t  t c  ::.e ?.=Y=T.:SS::T., zr.2 xi s ~ c h  case,  it s?:all 'ce 
*i,.,neld fcr s. ?e r i ca  cf f c ~ r  u, sor, ths af te r  SubIcissior, cf t n e  izi'orma- 
t i o n  t o  t h e  Commission f c r  pa t en t  review a i d  p o s s i b h  pa ten t  a p p l i c a t i o n ,  
,.*T + L @  rmVrr: pF 

I n  order  t h a t  pub l i c  

. .  . .  
.-- * ... 

-__ _ _ _ -  ".__ _.,._ .__-_ 2.- __._ . _  - .  _ -  0 ' -? - l l e r  ?-e:*?:?. 

ARTICLE B-IV - DISCL0SbB.E OF INFORMATION 

(a )  i t  is  mutuaiiy expected tnaz t h e  a c t i v i t i e s  unaer t h i s  con- 
t r a c t  will not involve R e s t r i c t e d  Data o r  other  c l a s s i f i e d  infoFmztion 
o r  ma te r i a l .  It I s  understco5, rAcjiever, t?*at if i n  t h e  opinion ~f 
e i t h e r  pa r ty  t h i s  expectat ion changes p r i o r  t o  t h e  e x p i r a t i o n  or  
terminat ion of all a c t i v i t i e s  under t h i s  con t r ac t ,  s a i d  p a r t y  s h a l l  
n o t i f y  t h e  other  pr:y acccrdizgiy i n  wrlti?lg without delay.  Ir, m y  
even t ,  t h e  Contractor sh&l  c l a s s i f y ,  safeguard,  and otherwise act  
with respect  t o  a l l  Res t r i c t ed  Data and other  c l a s s i f i e d  ir.formation 
and ma te r i a l ,  i n  accordance with appl icable  i a w  arid t h e  requirements 
of t h e  Comission, and s h a l l  ;rm;tly i n f c m  t h e  ComissLor, i n  w r i t i n g  
if and when Eestr ic ted Data cr  o the r  c l a s s t f c e i  ir4fcrriztlcE o r  ~z:er laL  

I i I "I51 i 
i .. .._ 



9-1-67 

(b) The Contractor  s h a l l  not  permit any ind iv idua l  t o  have access 
t o  Res t r i c t ed  Data, o r  other  c l a s s i f i e d  information, except i n  accordance 
with t h e  Atomic Energy Act of  1954, as amended, and t h e  Commission's 
regulat ions o r  requirements.  

( c )  The term "Res t r i c t ed  Data'' as used i n  t h i s  a r t i c l e  means a l l  
data concerning t h e  design,  manufacture, o r  u t i l i z a t i o n  of atomic ueap- 
ons, t h e  production of s p e c i a l  nuclear  material, o r  t h e  use of spec ia l  
nuclear material i n  t h e  production of energy, bu t  s h a l l  not include d a t a  
d e c l a s s i f i e d  o r  removed from t h e  Res t r i c t ed  Data category pursuant t o  
Section 142 of t h e  Atamic Energy Act o f  1954, as amended. 

ARTICLE B-V - RESPONSIBILITY FOR TEE WORK 

(a) The Contractor i s  so i e l j -  resccnsible  f o r  t h e  cocduct o f  :?.e 
work. 

The Contractor agrees t h a t ,  x l e a a  the Comission shall give 5:s 
prier w r i t t e c  approval ,  :!--e k r . > r a c t = r  %..all cc+, x e  %-.y - O  v -  *;a -.---s 
provided by t h e  Commissior. under t h i s  contract  t o  pay t h e  s t ipend of 
ar.y appointment f o r  whick cmrreris1;rate s e rv l ces  &re not rendered ilr.5er 
t h i s  contract  o r  t o  pay any p a r t  o f t h e  s t i pend  o f  a fel lowship of any 
kind. 

4RTICLe B-VI1 - WRIW MATERIAL 

(a) The Contractor  hereby g ran t s  t o  t h e  Government a royalty- 
f r ee ,  nonexclusive , i r revocable  l i c e n s e  t o  reproduce, t r a n s l a t e ,  
publish,  use and dispose o f ,  and t o  authorize o t h e r s  t o  do so ,  all 
copyrightable material produced o r  composed o r  de l ive red  t o  t h e  
Government o r  i t s  designees under t h i s  con t r ac t ,  including work 
not  f i r s t  produced o r  C O E F O S e d  by the  Contractor i n  t h e  course of  

B-3 

. . -  --.I .... , - : . . . 7 . . -  
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performance under t h i s  c o n t r a c t  bu: ir..=orporatea i n  t h e  m a t e r i a l  produced 
o r  composed o r  de l ive red  under t h i s  contract  !but only t o  t h e  ex tec t  t h a t  
t h e  Contractor now h a s ,  o r  p r i o r  t o  f i n a l  sett lement of t h e  con t r ac t  may 
have, t he  r i g h t  t o  g r a n t  such l i c e n s e  t o  such previously produced or cun- 
posed work without becoming l i a b l e  t o  pay compensation t o  o t h e r s  so l e ly  
because of such g r a n t ) .  

(b) The Contractor  agrees t h a t ,  except as t h e  Cammission may other- 
wise s p e c i f i c a l l y  a u t h o r i z e  i n  wr i t i ng ,  t h e  Contractor w i l l  no t  include 
i n  any r epor t  o r  o t h e r  material de l ive red  under t h i s  c o n t r a c t ,  or in any 
published material r e l a t i n g  t o  t h e  work under t h i s  c o n t r a c t ,  any copy- 
r igh ted  material owned by o t h e r s  which such owners have not  consented t o  
have so included. 

( c )  The Commission w i l l  not  publ ish i n  advance of t h e  Contractor’s  
pub l i ca t ion  without p r i o r  c o n s u l t a t i o n  with t h e  Contractor. 

ARTICLE B-VI11 - PATENTS 

( a )  Whenever any inven t ion  o r  discovery i s  made o r  conceived by 
t h e  Contractor o r  i t s  employees i n  t h e  course of o r  under t h i s  con t r ac t ,  
t h e  Contractor s h a l l  promptly f’urnish t h e  Commission with complete.in- 
formation thereon;  and t h e  Commission s h a l l  have t h e  sole power t o  
deternir.9 - k e t ? . e r  or  n o t  ar-.c! -&ere 3 r6:er.t appl ica+ion  skp11 be f l l e d ,  
and t o  determirie t h e  d i s p o s i t i o n  of t n e  t i t l e  t o  and r i g h t s  i n  and t o  
any in-rentlor. or  discovery and any peter.: appl icat ion o r  pa t en t  tha: 
nay r e s u i t .  The 2udgmect sf the C;,”r..1ss1on on t h e s e  matiers s h a l l  Se 
accepted as final; and t h e  Contractor ,  f o r  i t s e i f  and f o r  i t s  emplcyees, 
agrees t h a t  t h e  inventor  o r  i nven to r s  w i l l  execute a l l  d o c - a e n t s  and do 
a l l  th ings  necessary o r  proper  t o  ca r ry  out t he  judgment of t h e  Comissior,.  

(b) X C  clais f o r  pecuniary awerl 3: compecsation under t h e  prsvlslcr.: 
of t h e  Atomic Energy Act of  1954, as amended, s h a l l  be a s s e r t e d  by t h e  
Contractor o r  i t s  employees w i t h  respect  t o  any invention or discovery maae 
o r  conceived i n  t h e  course of or under t h i s  contract .  

( c )  Except as otherwise authorized in writing by the capmission, t h e  
Contractor w i l l  o b t a i n  p a t e n t  agreements t o  e f f ec tua te  the purposes of 
paragraphs (a) end (b) of t h i s  a r t i c l e  from a l l  persons who perform any 
part of t h e  work under t h i s  c o n t r a c t ,  except such c le r ica l  and manual 
l abo r  personnel as w i l l  n o t  have access t o  t echn ica l  da t a .  

( d )  lkcept  as otherwise authorized i n  wri t ing by t h e  Commission, 
t h e  Contractor w i l l  i n s e r t  i n  a l l  subcontracts and purchase o rde r s  
o the r  than purchase orders for standard colmaercial items, provis ions 
making t h i s  a r t i c l e  a p p l i c a b l e  t o  t h e  subcontract or purchase order.  
Except as otherwise au tho r i zed  i n  wri t ing by t h e  Commission, t h e  
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( e )  With r e spec t  t o  any U. S. Patent  Application f i l e d  by t h e  
Contractor on any c o n t r a c t  i nven t ion  o r  discovery made o r  conceived 
i n  t h e  course of t h e  c o n t r a c t ,  t h e  Contractor w i l l  incorporate  i n  t h e  
first paragraph of t h e  U. S. P a t e n t  Application t h e  following statement: 

"The invent ion desc r ibed  he re in  was made i n  t h e  course o f ,  
o r  under, a con t r ac t  ( i f  d e s i r e d ,  may s u b s t i t u t e  con t r ac t  with 
i d e n t i f y i n g  number) w i t h  the  U. S .  Atomic Energy Canmission." 

ARTICLE B-IX - PROPERTY ITEMS 

( a )  Except as otherwise provided i n  t h i s  peragraph ( a )  and para- 
graph (b) of t h i s  A r t i c l e  E-IX,  t i t l e  t o  a l l  materials, supp l i e s ,  and 
eauipment purchased o r  o the rwise  acquire:! by t h e  Contractor i n  t h e  
performance of i t s  r e s e a r c h  a c t i v i t i e s  s h a l l  be w,d remain i n  tEe  Con- 
t r a c t o r .  Said materials, s u p p l i e s ,  and equipnent s h a l l  be used f o r  the 
-2.z&.:* - L  ..===:--- .---... - -.-: - 7 - , - - m r  >- - <  - - -- .  _ ,  - - _ _  - _ _ _ _ _  _ _ _  _.-_ z - _ . - I - - _ _  -_ . L. ::::e-.s:xs z r  s,:cessor 
con t r ac t s  he re to  and, provided there  i s  no in t e r f e rence  with s a i d  

ir.7 : e l ~ - - ~ :  =eszzr:r. &greeze---- 5: ::.e s a ~ . ~  1sz~:::r.. 
? r l o r i t i e s ,  t n e  msterieis, s u p p l i e s ,  and e=_.A1per.t aay be used 8s t n e  
Zcr.tractcr v i shes .  ~ x r e p t  as c x e r w i s e  a g r e e 5  i:. wri t ing ,  t i t l e  t o  
ar-y items of proper:y l i sed  as "Govrr-xezt 3r2per;;rt1 s h a l l  pass d i r -  
p y l y  t c  +he Sc-rerrxer t ;  suck >rc;~r%)- ~3.~11 ';e c . - . - : - * ~  - _ _  L O  F a r e r a p h s  
i b ) ,  ( & ) ,  ( e ) ,  ar,c (f, of  this A r t i c i e  3-IA. 

~. .- 
v- - ::earch, - c r . ~ -  be ?..ate s - - z i l z k l e  f:r z s e  y -  :r.-TPs:lgators work:ng on - -  . . .i. i Z,dLect t o  these 

- 

( b )  Subject t o  t h e  mutual agreement of t h e  Commission and t h e  
Contractor , the  Government may f u r c i s h  %he Cantractor items of equip- 

t h e  performance of t h e  c o n t r a c t  work; t i t l e  t o  these i t a s  shall remain 
i n  t h e  Government un le s s  o t h e r v i s e  agreed ir. w r i t k g .  Such i tem of 
property and t h e  i t e m s  of  p rope r ty  l i s t e d  elsewhere i n  t h i s  con t r ac t  
as Government p rope r ty  are h e r e i n a f t e r  r e fe r r ed  t o  as 
Froperty." 
Governmert nor s h a l l  any such p rope r ty ,  o r  any part t h e r e o f ,  be o r  
become a f ix ta re  o r  l o s e  i t s  i d e n t i t y  as personalty by reason of 
aff ixat ior!  t o  ar,y r e a l t y .  

- .  . -  =-e:*:, y*&ze,"l&,s , a.q;;,;es c r  *lri - L ~ - , - - . - e ~  4 - I -: I';r ~ s e  -2;- :?E Czritracrzr i n  

0 Government 
T i t l e  t o  GovernmeLt property sha l l  not be a f f ec t ed  by t h e  
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- .  . 
~ -c.-r: 

_ -  
--* - a_--- .- = ,- . . .  - .  --.: -.- . -.;- & - , .  - 

c-P, ’ . .  -ov.,ee v;;rs <‘ - . .  -_..- - 7 . : .  - 
- 0  ~ .2 . \ . c r - -aw*  -”-’=.”~.,- - -  .-r - . . ! -  

--a z.c, ,&FFv-v- -. = j r = . ; ~ ~  ::-z:czz;y.: ~ ::.s: ::.t I=trr.s a r e  :.-.e 2rcFer-j. :f -;e- , - - .-=..- . 
Zontractor  s k i 1  ztii~.:L:. I: ai- times ar.c ir, a ,m.3~r,er s a t i s f a c t o r y  t c  
t h e  Commission reccras  showing t k e  use and d i s p o s i t i c c  sf Government 
property.  
reasonable  t imes arid the  Commissior. shall at all reasonable times have 
access  t o  t h e  p r e d s e s  Therein any items of Government property a r e  
loca t ed .  Unless o t h e r i i c e  authorized i n  wr i t i ng  by t k e  Commissicn, t h e  
Contractor  s h a l l  use Governmentproperty only f o r  t h e  purposes of t h i s  
c o n t r a c t  ; provided, houever, t h a t  t h e  Contractor i s  hereby authorized 
t o  use items of  equipment c o n s t i t u t i n g  Governmect property f o r  o the r  
Fede ra l  research agreements t o  t h e  e x t e n t  such use (1) does not i n t e r -  
f e r e  wi th  i t s  work under t h i s  c o n t r a c t ,  ( 2 )  i s  not prohibited by provi- 
s i o n s  of  t h e  o the r  Feperal agreements, and (3) i s  promptly reported by 
t h e  Contractor  t o  t h e  Commission under t h i s  contract .  

-._ - __._ - 1 - 1 -  . - - -=  ,ark ~r 
c ,  _ _  _.__ - . _  -.-------, -..- .,cr.:r9“’,3” ::.’=-- 2 5 A ; +  5 

. - I_ 2 d -  - - - U - J  ^.-*I-- ._ _.._.._ . - _ c  - -  - -  L - 
. - . . .  

- -  

Such records s h a l l  be s u b j e c t  t o  Commission inspect ion at  a l l  

, -.. . .  : e ,  filfr. :.*e -*-Y;::SY. z z > r ~ * : L  c f  ;’ne CO~L-:ZE:;:. , ;:.? ::r-tyz:;sr 
may s e l l ,  t r a n s f e r ,  o r  cvrervise  d i spose  of items of Sovernment property 
t c  slick p r t l e s  arr5 x;zr- S.~C?. t e n s  as so  apprc-iei, c r  Itse;f a c q A r e  
t i t l e  t o  items of Government p rope r ty  upon such terms as may be mutually 
agree2 =?on i n  wri t ing ky t h e  Contractcr  and t h e  Com.ission. The prcceede 
;r’ ar.; SL::. ;:spt;tl;:-, 8r.2 ar-jr g r e e d  p - i c e  ~f  ET.^ s x h  Contractor 
a c q u i s i t i o n ,  shal l  be paid by t h e  Contractor  t o  t h e  Government; or  
c r e d l t e d  on acc0u.t of 2cmrr.ission payments t o  be nade uAer t h i s  con- 
t r a c t ,  as t h e  Commission may direct .  Subject  t o  t h e  other provisions 
of t h i s  c o n t r a c t ,  t h e  Cofitractor shal l  d e l i v e r  Government property t o  
t h e  Commission upon r e q i e s t  ( s u i t a b l y  packed and shipped at t h e  Govern- 
ment’s expense).  

- .  

( f )  The Contractcr shall u t i l i z e  f o r  t h e  benefi: cf t n e  work under 
t h i s  con t r ac t  such i t e n s  o f  property available t o  the  Contractor by 
reason of i t s  =n:i-Tltiec ~ ucder c k e r  Fe2eral  research agree-ects p_s are 

I I 1 1 5 1 5  
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ARTICLE 5-X - TERElINATION FOR CONVENIENCE OF THE GOVERNMENT 

( a )  The performance of  wcrk under t h i s  contract  m a y  be terminated 
i n  whole o r  from t i m e  t o  t i m e  i n  p a r t ,  by t h e  Government whenever f o r  any 
reason t h e  Contracting O f f i c e r  s h a l l  determine t h a t  such termination i s  
i n  t h e  best i n t e r e s t  of t h e  Government. Termination of work hereunder 
s h a l l  be e f f e c t e d  by d e l i v e r y  t o  t h e  Contractor of a Notice of Termina- 
t i o n  specifying t h e  ex ten t  t o  which performance of work under t h e  contract  
i s  terminated and t h e  da t e  upon which such termination becomes e f f e c t i v e .  

( b )  After  r e c e i p t  of t h e  Notice of Termination t h e  Contractor 
s h a l l  cancel i t s  outs tanding commitments hereunder covering t h e  procure- 
ment of  materials, s u p p l i e s ,  equipment, and miscellaneous items. In 
add i t ion ,  t h e  Contractor s h a l l  exe rc i se  a l l  reasonable d i l i gence  t o  
accomplish t h e  c a n c e l l a t i o n  or diversion of i t s  outstanding commitments 
covering personal s e r v i c e s  and extending beyond t h e  da t e  of such termina- 
t i o n  t o  t h e  ex ten t  t h a t  t h e y  re la te  t o  t h e  perfomance o f  any work 
t e r z i n a t e d  by tke fiotice.  W i t ? .  respect  t o  such canceled commitme2ts 
t h e  Contractor agrees  t o  (1) se t t l e  a l l  outstanding l i a b i l i t i e s  ahd a l l  
claims a r i s i n g  out of such c a n c e l l a t i o n  of commitments, with t h e  approval 
37 y a ~ < f ~ c E : < ~ ~ .  zf -?.+ -,,e?. - _ . _ _ I  a . ~ C i ~ . g  ,?ffln~~, t c  :?.e exzezt 2 e  z:ay r equ i r e ,  
v.ii=k approyiti; o r  r a t i f i c a t i o n  s h a l l  be f i n a l  f o r  ail purposes of t h i s  
sr:;cle, az.5 ( 2 )  ass ign  50 :he k - e r r x e r t ,  i n  ::?E z u - r - e r ,  5: ::?E ::me, 

o y  zL? Contrac:ir-g : i ' f icsr,  ail o f  tiAf rig?:, 
t i t l e  and ir.:=rcsz ;f ::.e , :ontraccr x i e r  t he  orders ana subcocrracts 
s r ~  t e r z i n a t e d ,  ir. which case t n e  Government s h a l l  have t h e  r i g h t ,  i n  i t s  
d i s c r e t i o n ,  :c set:le :I' ;a:r e.zy or  all c la ims  a r i s i n g  out  of  t h e  t e rn ina -  
t i o n  of  s.:~?. t r . i e rs  ana s c t c c n t r a c t s .  

- .  . .  E-2 - - ,~ - -.-- - _  __._ :.\-+:.: 2:???:5:  

( c )  The C x t r s c t c r  s k a l l  submit i t s  t e rn i caz loc  claim t o  t k e  COC- 
t r a c t i n g  Off icer  promptly after r e c e i p t  of a Notice of Termination, but 
i n  no event later than one yea r  from t h e  e f f e c t i v e  date t h e r e o f ,  *=less 

upon wr i t t en  request  of t h e  Contractor within ruch one-year per.iod o r  
authorized extecsion t h e r e o f .  U?on f a i l u r e  of t h e  Contractor t o  submit 
i t s  terminatior. :;aim wi th in  t h e  time allowed, t h e  Contracting Of f i ce r  
may, subject  t o  any review requ i r ed  by t h e  Cammission's procedures i n  
e f f e c t  as of t t e  da t e  of execution of  t h i s  contract ,  determine 01: t h e  
basis of i n f o m a t i o n  a v a i l a b l e  t o  him, t h e  amount, i f  any, due t o  t h e  
Contractor by reason o f  t h e  terminat ion and s h a l l  thereupon pay t o  t h e  
Contractor t h e  mount  so  determined. 

. .  5r.e 3" ?,,---e e x * a c = - - - =  --.--:--a- - -  1.. . - - - - ' - -  h r  -----d are grara:e2 b;: ::.e Ccstract ing i f f i c e r  
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- ( 5 )  A:;. 5e:ebrziza:i:r. ;f c s s z s  ' z - z e r  raregre;:. ( c j  s k d l  -LE 

governed by ',ze C C S ~  2rizci;:es set  for;?. ir, ?aF- 1-15.3 of ::.e 
Federal Trocurement EiegLazions ( 41 CFS 1-15.3), as i n  e f f e c t  on t h e  
da t e  of t h i s  con t r ac t ,  except t h a t  i f  t h e  Contractor i s  not an educa- 
t i o n a l  i n s t i t u t i o n  t h e  determination s h a l l  be governed by AECPR 9-15.50 
(41 CF'R 9-15-50). 

( e )  Subject t o  t h e  p o v i s i o n s  of  paragraph ( c )  above, and sub jec t  
t o  any review required by t h e  Commission's procedures i n  e f f e c t  as of  
t h e  d a t e  of execution of t h i s  c o n t r a c t ,  t h e  Contractor and t h e  Contract- 
i ng  Of f i ce r  may agree upon t h e  whole o r  any p a r t  of  t h e  mount  or amounts 
t o  be paid t o  t h e  Contractor by reason of  t h e  termination under t h i s  
a r t i c l e ,  which amount o r  m o u n t s  may include any reasonable cance l l a t ion  
charges thereby incurred by t h e  Contractor and any reasonable loss upon 
outs tanding commitments f o r  personal  s e r v i c e s  which it i s  unable t o  can- 
c e l :  Provided, however, That i n  connection with any outs tanding commit- 
ments f o r  personal s e rv i ces  which t h e  Contractor i s  unable t o  cancel ,  
t h e  Contractor s h a l l  have exe rc i sed  reasofiabie di l igence t o  d i v e r t  such 
commitments 50 i t s  o the r  a c t i v i t i e s  and operat ions.  Any such agreement 
s h a l l  be ernkcdied i n  an amendment t o  t h i s  contrac5 and t h e  Contractor 
s h a l l  be p l d  t h e  agreed m o u n t .  

(f) The Sovernment may fron: t i m e  t c  t i l e ,  >.der  such terms and _- _- 3 5  ;: .?.z-- -T.c- 

incurred by t h e  Contrzctcr i n  connectior wfC,h t h e  terminated port ion 

t n e  aggrega:e cf such pa-per,:s i s  xiz.:n t h e  an;c';-..r 50 which tke  Con- 
t r a c t o r  T * r i l l  be e n t i t l e d  hereunder. If +,he t o t a l  of such paymects i s  
i n  excess cf she amount f i n a l l y  agreed or determined t o  be due u d e r  
t h i s  a r t i c l e ,  s ~ c ' r .  excess s h a l l  be payakle by the  Contractor t o  t h e  

upon demand, i n t e r e s t  thereon s h a l l  be payable by t h e  Contractor t o  t h e  
Goverrnent at t h e  rate cf 6 percer.t pe r  a n n u ,  beginning 30 days from 
t h e  da t e  of such demand. 

. .  . .~ 
r r - = 2 2 - I L = ,  .T.L'.t rc- r C - - -  - - L  ~ayzer . t s  sgaicst c c s z s  _.-,-.--- - - =  

. .  ,tis --,--,.s-- . . r - -  - - -  -.- -i.= - - - r - - "  - 2  - - _  - q F L y - - * .  _ _  ..-----, *..=--c.=-*, 1.. -~ _ _ _ _ _ _  ~ -_  _.__ _ _  .___ ~ ~ ; r , g  Cr'r'icer, - n  L 
b -  . .  

. -  r J c v e r m e ~ :  .i_rx tenar-6: Irovidefi ,  That i f  suck excess Ls  nof sc ra ic  

-. 
( g i  ,r.e Conzractor agrees  t c  t r a n s f e r  t i t l e  LO t h e  Government and 

deliver i n  t h e  manner, at the times, and t o  t h e  e x t e n t ,  i f  any; d i r e c t e d  
by t h e  Contracting Of f i ce r ,  such information and items which, i f  t h e  
con t r ac t  had been completed, would have been required t o  be furnished 
t o  t h e  Government, including: 

(1) Completed o r  p a r t i a l l y  completed plans,  drawings, 
and information; and 

( 2 )  Materials o r  equipment produced or i n  process o r  
acquired ir. Connection vitk t h e  perfxmance of t h e  work 
terminated by t h e  nofiice. 
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Other than the  abcve, aC.7 terminat ion inventory r e s u l t i n g  from t h e  
terminat ion of  t h e  cozzrar t  may, w i t h  t h e  w r i t t e n  approval of t h e  
Contract ing Off icer ,  be so ld  o r  acquired by t h e  Contractor under t h e  
condi t ions  prescr ibed by and at a p r i c e  or p r i c e s  approved by t h e  
Contracting Off icer .  
appl ied  i n  reduction of any payments t o  be made by t h e  Government t o  
t h e  Contractor under t h i s  cont rac t  o r  s h a l l  otherwise be c red i t ed  t o  
t h e  p r i c e  o r  cos t  of work covered by t h i s  con t r ac t  or paid i n  such 
o the r  manner as t h e  Contracting Off icer  may d i r e c t .  Pending f i n a l  
d i s p o s i t i o n  of property a r i s i n g  from t h e  te rmina t ion ,  t h e  Contractor 
agrees  t o  take  such ac t ion  as may be necessary,  or as t h e  Contract ing 
Of f i ce r  m e y  d i r e c t ,  for t h e  p ro tec t ion  and preserva t ion  of t h e  proper ty  
r e l a t e d  t o  t h i s  cont rac t  which i s  i n  t h e  possession of t h e  Contractor  
and i n  which t h e  Government has  o r  may acqui re  m i n t e r e s t .  

The proceeds of any such d i spos i t i on  s h a l l  be 

( h )  Any dispute  as t o  ques t ions  of  f a c t  which may arise hereunder 
shall be subject  t o  t h e  "Disputes" a r t i c l e  of t h i s  cont rac t .  

ARTICLE B-XI - PAYMENTS 
(a )  The Commission s h a l l  make payments t o  t h e  Contractor with 

respec t  t o  the  amount cf considerat ion prescr ibed  i n  paragraph (a)  
of A r t i c l e  I11 of t h i s  x n t r a c t  as fol lows:  

(1) For+,:r-fi-:e percent  following execution of t h i s  cont rac t  
(and  fc;;oiil:.g ::.= +ffezr:Ltlor. or' each e x t c d e d  pe r iod ) .  

+, A z i , a x i m E  of w. ec'ditlorial f c r t y - E v e  percent upon 
r ece ip t  of a wr i t ten  request  o r  r eques t s  from t h e  Contractor 
evidencing ? t a t  t t e  amount requested i s  then required i n  con- 
nec t ion  with t h e  wcrk under t h e  con t r ac t .  

( 3 )  ~ f ,  f;::Z-,-ing scbmissix. of an annual progress r e p o r t ,  
t h e  contract  is t o  be extended f o r  an  add i t iona l  per iod of  per- 
formance, an a d d i t l z c a l  payment may be made at  t h e  t ime of exe- 
cut ion of t h e  extension which, when added t o  t h e  payments already 
made under (1) and ( 2 )  above f o r  t h e  expi r ing  per iod,  w i l l  not  
exceed the  AEC supiiort c e i l i n g  cr  A X ' S  share  of cu r ren t ly  e s t i -  
mated t o t a l  pro3ect costs for t h e  exp i r ing  per iod ,  whlchevcr I 8  
l e s s ;  a concluding payment f o r  t h e  p e r t i n e n t  per iod ,  i f  appro- 
p r i a t e ,  w i l l  be made following submission of a certified &ate- 
ment showing t h e  total  expendi tures  end evidencing t h e  Cont rac tor ' s  
performance under ?he con t r ac t .  

( 4 )  I f  t h e  cont rac t  i s  not  t o  be extended, t h e  f i n a l  p4ynrent 
of t h e  consideration provided f o r  i n  A r t i c l e  I11 of t h i s  con t r ac t  
s h a l l  be made following submission by t h e  Contractor of a f i n a l  

I I I I518  
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r epor t  requi red  by A r t i c l e  3-XXI, i n  form and content s a t i s f a c t o r y  
t o  t h e  Commission, and submission of a c e r t i f i e d  statement showing 
t h e  t o t a l  expendi tures  and evidencing t h e  Cont rac tor ' s  performance 
under t h e  con t r ac t .  

( b )  The payments made pursuant t o  paragraph (a)  above s h a l l  not  
preJudice o r  otherwise a f f e c t  adversely any of t h e  Government's r i gh t8  
under t h e  con t r ac t .  For purposes of se t t lement  i n  t h e  event of termi- 
na t ion  pursuant t o  A r t i c l e  B-X hereof ,  t h e s e  payments s h a l l  not be 
construed as ev iden t i a ry ,  and any excess payment i n  t h e  l i g h t  of 
A r t i c l e  B-X s h a l l  be promptly returned t o  t h e  Commiasion. 

( c )  A l l  payments under t h i s  con t r ac t ,  except t h e  first payment 
provided i n  (a) above, w i l l  be subject  t o  t h e  submission by t h e  Con- 
t r a c t o r  t o  t h e  Commission of such invoices  o r  vouchers as are s a t i s f a c -  
t o r y  t o  t h e  Commission.. 

(a)  The Commission, at i t s  opt ion ,  may invoke t h e  f o l l d n g  vith 
respec t  t o  any amount of t h e  cont rac t  cons idera t ion  remaining t o  be 
paid at any given t i m e :  

(1) The Commission s h a l l  i s sue  a l e t t e r  of c r e d i t  as pro- 
vided f o r  by Treasury Department Ci rcu lar  No. 1075, Revised,,of 
February 13, 1967, under which payments t o  t h e  Contractor with 
r e spec t  t o  t h e  amount of considerat ion provided f o r  i n  parsgraph 
!a) of A r t i c l e  III o f  ttlr ccz t r ac t  w i l l  be made. The Contractor 
agrees  t h a t  t h e  first n ine ty  (90) percent  of t h e  amount of consid- 
eratior. przvided f o r  i n  paragraph ( a )  of A r t i c l e  I11 of t h i s  con- 
t r a c t  w i l l  be made. The Contractor agrees t h a t  t h e  first ninety 
( 9 0 )  percerit of t h e  amount of cons idera t ion  provided f o r  i n  sa id  
paragraph ( a )  of Ar t i c l e  I11 w i l l  be under t h e  le t ter  of c r e d i t  
and w i l l  be sub jec t  t o  t h e  submission by t h e  Contractor of a Pay- 
nent Voucher on Le t t e r  o f  Credit  (TUS 5401), i n  accordance with 
procedures based upon Treasury Department Ci rcu lar  No. 1075, 
Revised, of February 13, 1967, which are agreed t o  by the p a r t i e s .  
Following submission by t h e  Contractor of a final report provided 
f o r  i n  A r t i c l e  B-XXI, i n  form and content  s a t i s f a c t o r y  t o  the  
Commission, and submission of a c e r t i f i e d  statement showing t h e  
total expenditures and evidencing the Contractor's performance 
under t h e  c o n t r a c t ,  and upon submission by t h e  Contractor t o  t h e  
Commission of such invoices  or vouchers 88 are s a t i s f a c t o r y  t o  
t h e  Commission, the  Commission shal l  pw t h e  Contractor  t h e  con- 
cluding payment of t he  considerat ion provided f o r  i n  A r t i c l e  111 
of t h i s  c o n t r a c t ,  o r  said concluding p m n t  will be included under 
t h e  l e t t e r  of c r e d i t  and w i l l  be subjec t  t o  submission by t h e  
Contractor  of a Payment Voucher on Letter of Cred i t ,  i n  accordance 
w i t h  the  procedure described above. 
t h e  cont rac t  i s  extended f o r  an a d d i t i o n a l  per iod of performance, 
s a i d  concluding payment will s i m i l a r l y  be pa id  f o r  t h e  expired 
per iod ,  and t e n  (10) percent  w i l l  be r e t a ined  with respec t  t o  t h e  
added per iod  of performance. 

I f ,  following an annual report ,  
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( 2 )  The Commissior, reserves  t h e  r i g h t  t o  inc rease ,  decrease, 
o r  cacce l  t h e  amount covered by t h e  l e t t e r  of c r e d i t ,  provided t h a t  
such ac t ion  is r equ i r ed  because of a change i n  t h e  amount of consid- 
e ra t ion  provided f o r  i n  A r t i c l e  I11 o r  i s  taken pursuant t o  subpara- 
graph ( d ) ( l )  o f  t h i s  a r t i c l e .  
c r e d i t  and r e c e i p t  of funds pursuant t h e r e t o  s h a l l  not prejudice or 
otherwise adverse ly  a f f e c t  any of t h e  Government's r i g h t s  under t h e  
cont rac t .  

The issuance and use  of a l e t t e r  of 

ARTICLE B-XI1 - EQUAL OPPORTUNITY 

(The fol lowing c l ause  i s  appl icable  unless  t h i s  con t r ac t  is exempt 
under t h e  rules, r e g u l a t i o n s ,  and re levant  o rde r s  of the Secretary of 
Labor ( 4 1  CFR,  ch. 6 0 ) J  

During t h e  perfo.rmance of t h i s  con t r ac t ,  t h e  Contractor  agrees as 
follows : 

( a )  The Contractor  w i l l  not  d i scr imina te  aga ins t  any employee or 
appl icant  f o r  employment because of r ace ,  co lo r ,  religion, eex, or na- 
t i o n a l  o r ig in .  The Contractor  w i l l  t a k e  a f f i rma t ive  ac t ion  t o  ensure 
t h a t  appl icants  a r e  employed, and t h a t  employees a r e  t r e a t e d  during em- 
ployment, without regard  t o  t h e i r  race ,  co lo r ,  r e l i g i o n ,  sex,  o r  Ra t iona l  
o r ig in .  Such a c t i o n  s h a l l  inc lude ,  but not be l i m i t e d  t o ,  t h e  following: 
!%? lopen t ,  upgrading, demotion, or  t r a n s f e r ;  recrui tment  o r  recruitment 
ai-;ert lsing; l eyof f  o r  t e rmina t ion ;  r a t e s  of pay o r  o t h e r  forms of com- 
pensation; and s e l e c t i o n  f o r  t r a i n i n g ,  including apprent icesh ip .  The 

a-.i applic&?+,s f o r  employment, no t i ces  t o  be provided by t h e  Contracting 
Off icer  s e t t i n g  f o r t h  t h e  provis iocs  of t h i s  Equal Opportunity c lause.  

L-.- --..e . r ~ ~ t ~ . r  agrees t o  pos t  ir, =or.s;lcuous p l aces ,  avs i l aS le  t o  e q l o y e e s  

(b) The Contractor  w i l l ,  I n  all s o l i c i t a t i o n s  o r  advertisements 
f;r emFloyees placed by o r  on behalf  of t h e  Contractor ,  s t a t e  t h a t  all 
qua l i f i ed  app l i can t s  w i l l  r ece ive  considerat ion f o r  employment without 
regard t o  race ,  c o l o r ,  r e l i g i o n ,  sex, o r  n a t i o n a l  o r i g i n .  

( c )  The Contractor  w i l l  send t o  each labor  union o r  representa t ive  
of workers with which it has  a c o l l e c t i v e  bargaining agreement or o the r  
contract  or understanding,  a n o t i c e ,  t o  be provided by the Contracting 
Off icer ,  advis ing t h e  l a b o r  union o r  workers' r ep resen ta t ive  of t h e  
Contractor 's  c d t m e n t s  under t h i s  Equal Opportunity clause, and s h a l l  
post copies of t h e  n o t i c e  i n  conspicuous p laces  a v a i l a b l e  t o  employees 
and appl icants  f o r  employment. 

( a )  The Contractor  w i l l  comply with a l l  provis ions  of  Executive 
Order No. 11246 o f  September 24, 1965, and of t h e  r u l e s ,  regula t ions ,  
and relevant  orders  of  t h e  Secre ta ry  of Labor. 

B-11 
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if) Ir, t h e  evest  zf +'re C ~ t r e c t = r ' s  ? 3 r . : ~ ~ l l a 9 2 e  w i t h  t h e  Equal 
Opgortunizy clause of t k i s  Zcntrsz: =r vit r ,  &?y :f t h e  said ru l e s ,  r e s -  
l a t i o n s ,  cr o r d e r s ,  t k i s  cof i t ract  m y  ts  cw-zeled, t e m i n a t e d ,  o r  sus- 
pended, i n  whole o r  i n  F a t ,  t h e  C x t r a c t o r  may be declared i n e l i -  
g i b l e  fcr f u r t h e r  Goverment c o c t r a c t s  iri accordsi?ce v i t h  procedures 
authorized ir. Sxezutive Order No. ii2h6 of  Septernber Sb,  1965, and such 
o t h e r  sar,ctions may be ;rnpase< a~: XZEQ:?S xvoked as provided i n  
Executive Crder ?io. 1124b of' Septenber 24, 1365, 3r by rule,  regulat ion,  
or  o rde r  of t h e  Secretary of Labor, o r  hs otherwise provided by law. 
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( a )  C . p y t i - 5  r;-=-*- -,Lrezer.zs. R. .IC - -cr. tractcr c y  sxt-or.rractor :on- 
:r32:::.3 f ~ r  ~ r . 7  2: tr.5 :o~.trac: ~ c r k  ; r % i c ~  r equ i r e  o r  ir.volve 
t h e  ez?lomezt cf l l ‘zcrers  o r  a e c h a i i c s  stall r eqc i r e  sr permit 5iy 
I s b o r e r  o r  c.eck:e-.lc Lr. er.y v=rk.?eek is which he is emFloyed on such work 
t o  work i n  excess o f  e i g n t  hours i n  any calendar day o r  i n  excess of 
f o r t y  hours i n  such workweek an work sub jec t  t o  t h e  provis ions of t h e  
Contract Work Hours Standards Act un le s s  such l abore r  o r  mechanic re- 
ce ives  compensation at  a rate not less than one and one-half times h i s  
b a s i c  ra te  of pay f o r  all such hours worked i n  excess of e i g h t  hours 
i n  any calendar day o r  i n  excess  of  f o r t y  hours i n  such workweek, which- 
e v e r  i s  t h e  g r e a t e r  number of  overtime hours. 

( b )  Violation ; l i a b i l i t y  f o r  unpaid wages ; l i q u i d a t e d  damages. 
In t h e  event of any v i o l a t i o n  of t h e  provis ions of paragraph (a), t h e  
Contractor  and any subcon t rac to r  responsible  t h e r e f o r  s h a l l  be l i a b l e  
t o  any a f f ec t ed  employee f o r  h i s  unpaid wages. 
t r a c t o r  and subcontractor shall be l iab le  t o  t h e  United States for 
l i q u i d a t e d  dsmages. 
r e s p e c t  t o  each ind iv idua l  l a b o r e r  o r  mechanic employed i n  v i o l a t i o n  
of t h e  provisions of paragraph :a)  i n  t h e  sum of $13 f o r  each calendar 
day on which such employee w a s  required or permitted t o  be employed on 
such work i n  excess of  e i g h t  hours o r  i n  excess of t h e  s tandard workweek 
of f o r t y  hours wi thcxz  ;ament  of  :?.e overtime wages required by 
paragraph ( a ) .  

I n  add i t ion ,  such Con- 

Such l i q u i d a t e d  damages s h a l l  be computed with 

1 * : + . - . - - -  2 2 -  - . . v - - :  i -.- ( c )  A --.... _ _ _ _ _  = _ _ _  &..==.-A #ages ax--d 1i;:idated ?&,-ages. The 
Cor t r ac t ing  3 f f i c e r  nay withhold from t h e  Government Prime Contractor,  
from ar.y mor.e:.rs >ti:i”-?’le 27. z - ? : : ~ ?  cf ;rcrl Ferformed by t h e  Contrsctcr  

necessary t o  sat isfy ai7 i-;:LlLties of  such Contractor o r  subcontractor  
fsr unpaid -,,-ages 2r.I l i q u i d a r e a  damages as provided ir, t h e  provis ions of 
paragrapn ( b  ;. 

c).. SZ~SCSL:TZ:::T, 5 - 2 : .  s’-T..B as nay adzicistratiire;;r be 5eterzined t o  be 

( d )  Subcontrsc2s. :he Contractor s h a l l  i n s e r t  paragraphs ( a )  
through (d3 of t h i s  a r t i c l e  i n  a l l  subcontracts ,  ar.2 s h a l l  r e q u i r e  
t h e i r  inclusion i n  all subcon t rac t s  o f  any t ier .  

( e Eezcrds . 7’- -..- e Ccrtractor shall maintain s a y r o l l  records con- 
t a i n i n g  t h e  information specified i n  29 CFR 516.2(a). 
shall be preserved f o r  t h r e e  years from the completion of  t h e  contract .  

Such recorda 

AKTICLE B-XV - DISPUTES 
(a)  Except as otherwise provided i n  t h i s  con t r ac t ,  any d i spu te  

concerning a quest io3 of f a c t  a r i s i n g  under t h i s  contract  which i s  not 
disposed of by agreement s h a l l  be decided by t h e  Contracting Off icer ,  
who s h a l l  reduce h i s  dec i s ion  t o  wr i t i ng  and mail or otherwise f’urnish 
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-. a copy the reo f  t o  t h e  2cczr&c:Jr. 
Off icer  s h a l l  be f i n a l  sr.d cor.clusive unless  within 30 days from t h e  
date of r e c e i p t  of such copy t h e  Contractor mails o r  otherwise fur- 
n i shes  t o  t h e  Contracting Of f i ce r  a w r i t t e n  appeal addressed t o  t h e  
Commission. The decis ion of t h e  Commission o r  i t s  duly authorized 
r e p r e s e n t a t i v e  f o r  t h e  determination of such appeals shal l  be f i n a l  
and conclusive un le s s  determined by a court  of competent j u r i s d i c t i o n  
t o  have been f r audu len t ,  o r  capricious,  o r  a r b i t r a r y ,  o r  so grossly 
erroneous as necessa r i ly  t o  imply bad f a i t h ,  o r  not  supported by sub- 
stantial evidence. I n  connection with any appeal proceeding under 
t h i s  a r t i c l e ,  t h e  Contractor s h a l l  be a f fo rded  an opportunity t o  be 
heard and t o  o f f e r  evidence i n  support of  i t s  appeal. Pending f i n a l  
dec i s ion  o f  a dispute ,hereunder ,  t h e  Contractor s h a l l  proceed d i l i -  
g e n t l y  wi th  t h e  performance of t h e  con t r ac t  and i n  accordance with 
t h e  Contract ing Officer's decision. 

-ne d e c i s l a z  o f  :?.e Ccc:ractir.g 

(b) This "Disputes" a r t i c l e  does not preclude c o n s i k r a t i o n  of 
l a w  quest ions i n  connection with decis ions provided f o r  i n  paragraph 
( a )  above: Provided, "kat zo th lcg  i n  t h i s  con t r ac t  shell be construed 
as zaking  f i n a i  t k e  tec l s l s r .  cf x.7 a t h i n i s t r a t i v e  o f f i c i a l ,  represen- 
t a t ive ,  o r  board on a question of  l a w .  

- .  No mez3er  of ;I ;i-+:i:e :: T2r.zress , - v  reside:% C ~ ~ - T ~ S S ~ C Z ~ T ,  
- .  s m ~ i l  D e  adTiTzed to ar.7 sr.zr5 c r  cart of  t h i s  C G L ~ X C ; ,  ;r t; "T:: 

S e n e f i t  t h a t  mag' a r i s e  :herefran;; but t h f s  provision s h a l l  not be 
construed t o  extend ZG t h i s  ::=n+,ract if made v i t h  a ccrporation fsr 
i t s  gene ra l  b e n e f i t .  

A R T I C L E  B-XVII  - CGir2ik; ;T AGAINST CONTINGENT FEZS 

The Contractor warrants t h a t  no person o r  s e l l i n g  agency has been 
employed o r  r e t a i n e d  t o  s o l i c i t  o r  secure t h i s  cofitract upon an agree- 
ment o r  understanding fcr a CoEissicr., percentage,  brokerage, o r  con- 
t i n g e n t  fee, except ing bona fide employees or bone f i d e  establ ished 
commercial o r  s e l l i n g  ager-zies xa i c t a ined  by t h e  Coctractor f o r  t h e  
purpose of securing business.  For breach o r  v i o l a t i o n  of t h i s  warranty 
t h e  Government s h a l l  have t h e  r i g h t  t o  annul t h i s  contract  without lia- 
b i l i t y  o r  i n  i t s  d i s c r e t i o n  t o  deduct from t h e  contract  p r i ce  o r  consid- 
e r a t i o n ,  o r  otherwise recover, t h e  f u l l  amount of such commission, 
percentage,  brokerage, o r  contingent fee. 

. . .  . ' . ;  . . .  - .  . 
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m"Ic'- - ....--- ""-?"- r -  

( a )  

L; E-.\ , _ _ _  - EIACX.-, - _ _ A  Y ~r F.).ECCI?.ZS. 

The Contrac%or agrees t h a t  t h e  Comptroller Geaeral o f  t h e  
United S t a t e s  o r  any of h i s  duly authorized r ep resen ta t ives  s h a l l ,  
u n t i l  t h e  expirat ion of t h r e e  yea r s  af ter  f i n a l  p a p e n t  under t h i s  
c o n t r a c t ,  have access to and t h e  r i g h t  t o  examine any d i r e c t l y  p e r t i -  
nent books, documents, papers, and records of t h e  Contractor involving 
t r a n s a c t i o n s  r e l a t ed  t o  t h i s  c o n t r a c t .  

( b )  The Contractor f u r t h e r  agrees t o  include i n  all i t s  subcon- 
t rac t s  hereunder a provision t o  t h e  e f f e c t  t h a t  t h e  subcontractor agrees 
t h a t  t h e  Comptroller General of t h e  United S t a t e s  o r  any of h i s  duly 
au tho r i zed  representat ives  s h a l l ,  u n t i l  t h e  exp i r a t ion  of t h r e e  yea r s  
after f i n a l  payment under t h e  subcontract ,  have access t o  and t h e  r i g h t  
t o  examine any d i r e c t l y  pe r t inen t  books, documents, papers, and records 
of such subcontractor,  involving t r a n s a c t i o n s  r e l a t e d  t o  t h e  subcon- 
t r a c t .  
chase o rde r s  not exceedicg $2,500 and ( i i )  subcontracts o r  purchase o rde r s  
for pub l i c  u t i l i t y  services  at r a t e s  e s t ab l i shed  f o r  uniform a p p l i c a b i l i t y  
t o  t h e  general  p ~ b l i c .  

The term "subcontractn as used i n  t h i s  a r t i c l e  excludes ( i )  pur- 

( c )  Nothing i n  t h i s  con t r ac t  shall be deemed to preclude an ' aud i t  
by t h e  General Accounting Of f i ce  of any t r ansac t ion  under t h i s  con t r ac t .  

ART1 CLE B-XIX Xii AMERICAN ACT 

m -  ( a )  Iri ac;-ir-r-g rr.2 ; rcaucts ,  ::,E :~lj; AZ-.~:::~:. A:: (i: .- - . L a  2 u"-- --; 

10  a-d) provides t h a t  tne GcvErr.ner,t gi - re  preference t c  ~ c r . e s t i c  source 
end products.  F:r *.-e I___ surpose of t h i s  a r z i c i s :  

( i )  "Cm;~~.ez:s" n e m s  :'r.c~se a r t i c l e s ,  a a t e r i e l s ,  and 
supp l i e s  which are d i r e c t l y  iccorporated i n  t h e  end products;  

"End products" means those a r t i c l e s ,  mater ia ls ,  and (ii) 
supp l i e s  which are t o  be acquired under t h i s  contract  f o r  pub l i c  
use ; &-A 

(i i i)  A "doxx35.1c source end pr3duct" cleans ( A )  an unmanu- 
factured end product which has been mined or produced i n  t h e  
United S t a t e s  and ( B )  an end product manufactured i n  t h e  United 
S t a t e s  if the cost  of t h e  components thereof  wnich a r e  mined, 
produced, o r  manufactured i n  t h e  United S t a t e s  exceeds 50 percent 
of t h e  cost  of a l l  i t s  components. For t h e  purpose of t h i s  (a)  
( i i i ) ( B ) ,  components o f  fo re ign  o r i g i n  of  t h e  same type o r  kind 
as the  products r e fe r r ed  t o  i n  ( b ) ( i i )  o r  (iii) of t h i s  a r t i c l e  
sha l l  be t r ea t ed  as conpments mined, produced, o r  manufactured 
i n  t h e  United States .  
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( i )  'dhich a r e  f o r  use outside the United S t a t e s ;  

(ii) Which the  Government determines are not mined, produced, 
o r  manufactured i n  t h e  United S t a t e s  i n  s u f f i c i e n t  and reasonably 
a v a i l a b l e  commercial q u a n t i t i e s  and of  a s a t i s f a c t o r y  qua l i t y ;  

(iii) As t o  which t h e  Commission determines t h e  domestic 
preference t o  be inconsis tent  with t h e  pub l i c  i n t e r e s t ;  or 

( i v )  As t o  which t h e  Commission determines t h e  cost  t o  t h e  
Government t o  be unreasonable. 

(The foregoing requirements a r e  administered i n  accordance with Executive 
Order No. 10582, dated December 17, 1954. 

ARTICLE B-XX - ASSISliMEIIT ; SUBCONTRACTING 

Neither t h i s  extract EST =r.:: I r t e r e s t  therelr .  nc r  c i a i n  thereunder 
s h a l l  be assigned o r  t r a r , a f t r r e &  'cy tLe Contractor ,  except as expressly 
authorized i n  w r i t i n g  by t h e  Commission. The Contractor s h a l l  not sub- 
con t r ac t  any research o r  develornert  work w d e r  this contrsc', , except as 
expressly authorized ir, vr::-:-g c j -  ,:.e ~ I o m i s s L c c .  . .  

- - - - - , . . - - -. . -- 1.. TJ-k.5 ?POT 2 E A>- .--- - ? -  - .___- 
e.-- --*LA3 =-.f-'<-- - - - - _ .  - - -  - .- - - 

The Contractor s h L l  fur r - is ' r ,  sei'en ( 7 )  copies of t h e  following re- 
p o r t s  and renewal proposals ,  if cy, addressed t o  t h e  Laboratory and 
Universi ty  Division, U. S. A:m!lc Er?ergy Commissix., Oak Ridge Operations 
Office,  Post G f f l c e  3cx E ,  -&L ::;gc, Temessee 37533: ~ . - . -  

( a )  Progress Report. The progress r e p m t  s h a l l  b r i e f l y  describe 
t h e  scope of  i n v e s t i g a t i o n s  undertaken and t h e  s i g n i f i c a n t  results 
obtained. It s h a l l  a l s o  i n d i c a t e  combliance w i t h  t h e  contract  require- 
ments and any failures to comgly. The r epor t  shai i  i nd ica t e  the approxi- 
mate percentage of  t i m e  o r  e f f o r t  which t h e  p r i n c i p a l  i n v e s t i g a t o r ( s )  
has devoted t o  t h e  projec; s ince t k e  Leginning of  t h e  current t e r n  of 
t h e  agreement and i n d i c a t e  t h e  amount of effort which is expected t o  
be devoted during the  remainder of t h e  cu r ren t  term. Technical 
r e p o r t s  and a r t i c l e s  prepared f o r  publ icat ion s h a l l  be l i s t e d  with 
b ib l iog raph ic  referencea.  
s h a l l  be appended and material contained t h e r e i n  need not be duplicated 
i n  t h e  r e p o r t .  Progress r epor t s  s h a l l  be submitted approximately t h r e e  
months i n  advance of t h e  exFTration of t h e  current  contract  term and 

Reprints or  p r e p r i n t s  of  al l  such material 

3-16 
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s?.a11 gi-re t h e  C o n t r a c t o r ' s  bes+ Ps'iizate o f  t h e  2rcibable events  ~c,t..1 
o c x r r e n c e s  i n  r ega rd  t a  t he  rezain5er  o f  t h e  c . i r rec t  con t r ac t  t e z .  
Except as t h e  Commission may ctherwise r eques t ,  no f u r t h e r  progress 
r epor t  w i l l  be r equ i r ed  f o r  any cont rac t  year  un le s s  t h e r e  has been 
a s i g n i f i c a n t  change i n  s c i e n t i f i c  r e s u l t s  o r  con t r ac t  campliance 
between t h e  la tes t  progress  repor t  by t h e  Contractor  and i t s  ac tua l  
experience; t h i s  s h a l l  be reported promptly. 

( b )  F i n a l  Report .  Upon terminat ion o r  e x p i r a t i o n  of t h e  t o t a l  
per iod  of performance, t h e  Contractor s h e l l  submit,  promptly, a summary 
of  i t s  a c t i v i t i e s  for the e n t i r e  per iod,  inc luding  a l i s t  of publica- 
t i o n s  i ssued  dur ing  t h e  t o t a l  term o f t h e  con t r ac t  and copies  of any 
r e p r i n t s  not p rev ious ly  submitted,  as wel l  as a comprehensive evalus- 
t i o n  of progress  i n  t h e  a r e a  of research supported by t h e  cont rac t .  

( c >  Renewal Proposa ls .  A renewal proposal ,  i f  any, shall  be 
s u b i t t e d  along wi th  t h e  t e c h n i c a l  progress  r e p o r t ,  and each of the  
two documents s h a l l  be sepa ra t e ly  bound. 

( d )  Report of' Equipment Purchased o r  Fabr ica ted .  The Contractor 
s?..all itemize e q u i p e n t  havirig a ' iseful l i f e  expectancy i n  excess of 
one year  and an a c q u i s i t i o n  cost  i n  excess of $100 purchased o r  fabr i -  
ca ted  by t h e  Cont rac tor  when t i t l e  t o  such e q u i p e n t  i s  vested in t he  

appearing i n  A r t i c l e  V--and submit a repor t  t he reo f  wi th in  t h r e e  months 
a % e r  %?.e e x p i r a t i o n  of t h e  ccr.tra2: yeer sgec i f i ed  i n  A r t i c l e  iI. 
Hfiere t h e  cos t  of i n d i v i d u a l  s i e c e s  of equipment exceeds $ l , X C ,  :hey 
w i l l  be l i s t e d  i n d i v i d u a l l y .  
they  w i l l  a l so  be ind iv idua i ly  l i s t e d  t o  t h e  ex ten t  p r a c t i c a l  o r  gro&;ed 
i n  genera l  c a t e g o r i e s ,  such as "e lec t ronic  equipment" o r  "s ix  motors," 
w i t h  t he  t o t a l  d o l l a r  amount of such categcry. The cos t  af purckssed 
if,e!ris shal l  be determined by tne  ac tua l  invoice cos t  of suck I t e z s ,  
but :he cost  of f a b r i c a t e d  items may be e s t ab l i shed  by eng inee rkg  
estimates. 
c e r t i f i e d  statement r equ i r ed  by A r t i c l e  B-XXJII of  t h i s  con t r ac t .  

,=y--',r&=- ;r 3'Lrs"i&-*L : 2 ZYL*.,T.T .:.:: f 31;t,l:~ -r*. - ~ & 3 7 L \ - - * m f L  . 4  -,.- - - &q- ~ ~ ~ . " z  4 - ...- 

.- 
Where ind iv idua i  i t e n s  c o s t  $100 t c  $1,000, 

This report may be submitted i n  conjunction wi th  the  

ARTICLE B-XXII - POREIGN TRAVEL 

Foreign t ravel  shall be subject  t o  t h e  prior approval of t h e  
Contracting Officer. 

ARTICLE B-XXIII - PRIORITIES, ALLOCATIONS, AND ALLOTMENTS 
The Contractor  s h a l l  fol low t h e  provis ions  of DMS Regulation 1 and 

a l l  other  app l i cab le  r egu la t ions  and orders  of t h e  Business and Defense 
Services  Abn in i s t r a t ion  i n  obtair.lng cont ro l led  ma te r i a l s  and other  
products and materials needed t o  f i l l  t h i s  o rde r .  
r a t i n g :  

This  cont rac t  Zarries 
DO-E-2 c e r t i f i e d  f o r  na t iona l  defense under DMS Regula t im 1. 
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9-XXI'J - UTILIZATION OF CONCEFJS IN LABOR SURPLUS APEAS 

It i s  t h e  pol icy of t h e  Government t o  place con t r ac t s  with concerns 
which w i l l  perform such con t r ac t s  s u b s t a n t i a l l y  i n  areas of  p e r s i s t e n t  
o r  s u b s t a n t i a l  l abor  su rp lus ,  where t h i s  can be done cons i s t en t  with 
t h e  e f f i c i e n t  performance of t h e  con t r ac t  and at p r i c e s  no higher  than 
a r e  obta inable  elsewhere. 
t o  p lace  i t s  subcontracts i n  accordance with t h i s  pol icy.  
with the  foregoing and wi th  paragraph (b )  of t h e  a r t i c l e  of t h i s  contract  
e n t i t l e d ,  "Ut i l i za t ion  of Small Business Concerns," t h e  Contractor i n  
p l a c i n g  i t s  subcontracts s h a l l  observe t h e  following order  of prerer- 
ence: (1) p e r s i s t e n t  l abo r  su rp lus  area concerns which are also small 
bus iness  concerns; ( 2 )  o the r  p e r s i s t e n t  labor  surp lus  area concerns; 
( 3 )  s u b s t a n t i a l  1abor . surp lus  area concerns which are a l s o  s m a l l b u s i -  
ness  concerns; (4) o the r  s u b s t a n t i a l  l abo r  surplus area concerns; m d  
(5 )  small business  concerns which are not  labor  surp lus  area concerns. 

The Contractor  agrees t o  use i t s  b e s t  e f f o r t s  
I n  canplying 

ARTICLE B-XXV - IPTILIZATION OF SMALL BUSIHESS CONCEIUIS 

(a) 
tha t  a f a i r  p r q o r t i o n  of t he  purchases and cont rac ts  f o r  suppl ies  and 
se rv ices  f o r  t h e  Government be placed with smal l  business  concerns. 

It is t h e  pol icy  of t h e  Government as declared by t h e  Congress 

( - 2 )  7.- -..e Cx.:rac:sr agrees t; s=:3rnglisk :?E -sxirriuc = o u t  of 
subcontract ing t o  s m a l l  business  concerns tha t  t h e  Contractor f i n d s  
t o  be cocsister-t  w i t h  the  e f f i c i e n t  gerformar-ce of this con t rac t .  

ARTICLE B-X;.?X - SOVIET-BLOC CONTROLS 

I n  connection w i t h  t h e  cont rac t  a c t i v i t i e s ,  t h e  Contractor agrees 
t o  comply wi:t t3.e requirements set  fcrtf; ir! Appendix "D" of t h i s  con- 
t r a c t  r e l a t i n g  t o  t h e  count r ies  l i s t e d  the re in .  From t i m e  t o  time, by 
w r i t t e n  not ice  to t h e  Contractor ,  t h e  Commission s h a l l  have t h e  r igh t  
t o  c h a n g e t h e  l i s t i n g  of  coun t r i e s  i n  Appendix "D" upon a determination 
by t h e  Commission that  such change is i n  conformance w i t h  na t iona l  
poiicy. 
ance under t h i s  contract upon at least d x t y  (60) day#' prior written 
no t i ce  t o  t h e  Comission if t h e  Contractor  determines tha t  it i s  unable, 
without  subs t an t i a l ly  i n t e r f e r i n g  wi th  i t s  policies an educat ional  
i n s t i t u t i o n  o r  without adversely a f f e c t i n g  i t s  performance, t o  continue 
performance of t he  work under t h i s  cont rac t  as a r e s u l t  of a change i n  
Appendix "D" made by t h e  Commission pursuant t o  t h e  precediDg sentence. 
If t h e  Contractor e l e c t s  to terminate performance, t h e  provis ions of 
t h i s  cont rac t  respect ing te rmina t ion  f o r  t h e  convenience of t h e  Govern- 
ment sha l l  apply. 

The Coctractor s h a l l  have the  r i g h t  i o  t e r n i n a t e  its perform- 
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ARTICLE B - X X V I I  - DETERMINATION OF TOTAL COSTS 

(a )  The term " t o t a l  cost ' '  as used i n  t h i s  cont rac t  means t t e  sum 
of c o s t s  incurred by t h e  Contractor  f o r  items included under J k t i c l e  
A - I 1  (a)  of Appendix "A", which a r e  i n  fur therance  of t h e  work hereunder, 
and m a y  include the  following: expenditures of cash, exc lus ive  of cash 
payments r e l a t i n g  t o  items included i n  t h e  t o t a l  cos t  of a p r i o r  period; 
t h e  c o s t  of material and suppl ies  t r a n s f e r r e d  from stores inventory; 
unpaid de l ivered  orders  f o r  s e r v i c e s ,  supp l i e s ,  and equipment; unpaid 
undel ivered orders  (comi tments )  f o r  items of e q u i p e n t ;  unpaid deliv- 
e red  o rde r s  (commitments) f o r  materials and supp l i e s  purchased in normal 
and reasonable  q u a n t i t i e s ;  and t h e  mount  due t h e  Contractor  for  I n d i r e c t  
c o s t s  i n  accordance with t h e  rate and f a c t o r  or factors shown i n  Appendix 

agree i n  wr i t ing ,  t o t a l  cos t  w i l l  apply sepa ra t e ly  t o  each annual (or  
lesser) per iod  of performance. 
be determined cons is ten t  with t h e  p r i n c i p l e s  of t h e  Bureau of t h e  Budget 
C i rcu la r  A-21, as cons t i t u t ed  on the  e f f e c t i v e  commencement date of sa id  
per iod.  

11 11 A of t h i s  cont rac t .  Except as t h e  p a r t i e s  may otherwise s p e c i f i c a l l y  

Total c o s t  f o r  a con t rac t  period shal l  

(b) Within t h r e e  months after t h e  end of each cont rac t  period and 
wi th in  t h r e e  months a f t e r  t h e  exp i r a t ion  o r  terminat ion of t h e  c a r t r a c t ,  
t h e  Contractor  s h a l l  fu rn i sh  i t s  c e r t i f i e d  s ta tement ,  executed lq an 
o f f i c i a l  of t he  Coctractor and also signed by t h e  p r i n c i p a l  inves ' igator,  
showing t h e  Contractor 's  t o t a l  cos t  and evidencing i t s  performance under 
t h e  con t r ac t .  The statement s h a l l  be i n  t h e  fcr?r. s e t  f o r t h  i n  AFpendix 
"C". The Contractor understands +-Eat t h e  Commission expects t o  r ~ l y  on 
t h i s  c e r t i f i e d  statement. The Contractor is expected t o  maintair. audi t -  
able  records  as contemplated by paragraph ( c )  of A r t i c l e  B-I1  t o  substan- 
t i a t e  t h e  t o t a l  cos t s  incurred under t h i s  con t r ac t .  

ARTICLE B-XXVIII - ADDITIONAL APPROVALS 

(a) In addi t ion  t o  such approvals as =e r p e c i f i c a l l y  requi red  
by o t h e r  provis ions of t h i s  con t r ac t ,  t h e  Contractor s h a l l  ob ta io  t h e  
Commission's approvel f o r :  

(1) Acquisit ion of :  

( i )  An item of equipment, not i temized in Appendlx "A", 
involving an acqu i s i t i on  cos t  i n  excess of  $1,000 o r  2 percent 
of t he  t o t a l  es t imated p ro jec t  cos t  spec i f i ed  i n  A- I11  of 
Appendix "A", whichever is  greater, unless such equipment 
i s  merely a d i f f e ren t  model of  an item itemized i n  Appendix 
"A". 

acquis i t ion  of Government property,  t h e  Headquarters Program 
(When plant  and equipment funds a r e  provided for t h e  

I I I 1 5 8 8  
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Divisions mw requ i re ,  i n  s p e c i f i c  cases ,  t h a t  such fur,ds be 
used only f o r  acquiring t h e  e q u i p e n t  designated i n  Ar t i c l e  V, 
unless  p r i o r  AEC approval has been obtained.)  . 

(ii) Any equipment not i temized i n  Appendix "A", t h e  ac- 
q u i s i t i o n  cos t  of which w i l l  cause t h e  equipment d o l l a r  l e v e l  
shown i n  Appendix "A" t o  be increased by $500 o r  more. 
p l a n t  and e q u i p e n t  funds are provided f o r  t h e  acqu i s i t i on  of 
equipment, with t i t l e  t o  be ves ted  i n  t h e  Government, t h e  t o t a l  
cos t  of such e q u i p e n t  acqu i s i t i ons  s h a l l  not exceed t h e  amount 
budgeted f o r  such equipment unless p r i o r  AEC approval hsl, been 
obtained. 

(If 

(2 )  
furniture or  air conditioning, not  s p e c i f i c a l l y  provided for i n  
Appendix "A". 

Purchase of any general-purpose equipment, such as o f f i c e  

( 3) Reserved. 

(4) 
of t h e  research  work without d i r e c t i o n  by an approved p r i n c i p a l  
i n v e s t i g a t o r .  The p r inc ipa l  i nves t iga to r  m e y  increase  or decrease 
t h e  amount of effDrt which k e  devotes t o  the  p o j e c t  without obtain- 
ing Commission approval; however, t h e  p r inc ipa l  i nves t iga to r  s h a l l  
consul t  with t h e  appropriate AEC Headquarters program representa- 
t i v e  i f  he :krAs 5 3 ,  or  becones aware t h a t  he w i l l ,  devote substan- 
t i a l l y  l e s s  e f f o r t  t o  t h e  work than an t ic ipa ted  i n  A r t i c l e  A-I.  
The purpose of such consul ta t ion w i l l  be t o  determine what e f f e c t ,  
if any, t h e  an t ic ipa ted  change w i l l  have on the  research work. 

A change of t h e  p r inc ipa l  i nves t iga to r ,  o r  cont inuat ion 

( b )  No change i n  t h e  phenomenon o r  phenomena under study; i . e . ,  
broad category of t h e  research under t h i s  con t r ac t ,  s h a l l  be made with- 
out t h e  s p e c i f i c  wr i t t en  approval of t h e  Canmission; o rd ina r i ly ,  such 
changes, i f  approved by t h e  Commission, w i l l  be accomplished through 
a new cont rac t  3: a nctually agreed-to modificatlor.. Tke Contractor 
D L Q ; ~  change the s p e c i f i c  ob jec t ives  i n  the research work descr ibed in 
t h i s  c o n t r a c t ,  provided it gives t h e  Commission prompt n o t i f i c a t i o n  
of such changes; and t h e  Contractor may continue t o  follow t h e  new 
ob jec t ives  while t h e  Commission determines whether it wishes t o  continue 
t h e  program under t h e  changed approach. 

B-20 



5-22-68 

APPENCIX ' lc"Ll 
U. S.  ATOMIC ZNERGY COMMISSION 

Statezer.: cf k n u a l  Costs  

i. Name and address of Contractor :  

2. Contract Number: 

3. Beginning and ending d a t e  of pe r t inen t  cont rac t  per iod:  

4. 

5 .  

Support c e i l i n g  f o r  t he  pe r t inen t  cont rac t  per iod:  

Costs incurred during the  pe r t inen t  cont rac t  per iod.  
c o s t s  which w e  t o  be reimbursed by t h e  AEC or p ropor t iona te ly  rhued 
by the parties in accordance with A r t i c l e  A-I1 (a) .) : 

( L i s t  only those  

a 

Cost CateRories Amount 

a. Srrlarier md Wegee $ 
( L i s t  p r i n c i p a l  i nves t iga to r  and o the r  personnel 
i n  same d e t a i l  as shown i n  A r t i c l e  A-I1 (e) of  
Appendix "A". 

b. Supplies and Materials $ .  
(Show in same detail  as in Appendix "A".) 

c .  Zquipnect $ 
( L i s t  c o s t  of each g iece  of ec_ciment s epa ra t e ly  
l l s t e a  i n  A2pecCix "A" LO t h e  contract  ~r fcr 
wnich separa te  approval was obtained from AEC.) 

C. TuUica t ions  

e. Travel $ 

i. Other 
7 K s t  sepa ra t e ly  each type  of cos t  included i n  

$ Tota l  Di rec t  Expenditures 

Appendix "C" i s  a sample statement.  
Contractor should be cons i s t en t  with t h e  i temiza t ion  in Appendix "A". 

The ac tua l  statement furnished by t h e  

1 I 1 1 5 9 0  
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- g. i c i i r e c z  2 a r a e s  
(1ndl:a:e percer.t c:.< exgenditures t o  which 
percent  is appl ied.  i 

h.  Orders de l ive red  but not paid f o r  $ 
(Break down, by tmes of c o s t ,  i tems d e l i v e r e d  
o r  s e r v i c e s  provided t h a t  were not paid f o r  at 
t h e  c l o s e  of t h e  contract  per iod . )  

i. Unpaid undelivered orders  f o r  e q u i p e n t ,  supp l i e s ,  $ 
aad m a t e r i a l s  

(Break down, by types of c o s t s ,  itecs ordered but 
not de l ive red  a t  ' the  c lose  of t h e  c c n t r a c t  per iod.  ) 

J .  Items of e o u i p e n t  s p e c i f i c a l l y  authorized by AEC $ 
f o r  pwcnase  Ir. 3 r i c r  contract  per iod anti f o r  inclu- 
s ion  i n  t h e  t o t a l  cos ts  for  t h i s  cont rac t  pe r iod  

To t& Costs $ 

_ .  7 .  ?rovide i z 3 r z . ~ t i o z  regzrz-zg :cr.%rI-;.:%;czs by t h e  CorAractor of ',terns 
l i s t e d  i n  Article A-11 (D) of Appendix "A". 
Coctractor '  s a c t u a l  contr ibut ion;  t h e  measure of such cont r ibu t ions  
s.-.2.u-: Ct LT. ,.*.E :LT.5! , L - Y . 5  2: :I.- d - i  ..__ ; 3 ' , 5 * ' 5  

A r t i c l e  A 4 1  (b) ; e.g., time, aoilars, etc. 

State t h e  ex ten t  of t h e  

r; ----.-- A ,,ezt x 2 e r  . - _  - 

a 

I hereby c e r t i f y  that t h i s  repor t  is  t r u e  and c o r r e c t  t o  t h e  b e s t  of p ~ y  knowi- 
edge and belief and that t h e  cos t s  and ccnmnitmenta l i s t e d  herein were incurred, 
exce2t as arovided i n  j .  above, dcricg the  per iod  i n d i c a t e d ,  i n  connection 

-c -2 

r( 
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with the  perfonname o f  the research provided for under t h i s  contract and 
in accordance with the terms and conditions set forth therein. 

Name and t i t l e  of Principal Investigator 

S i  gnat ur e Date 

Name and t i t l e  of business officer 

c-3 
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APPENDIX " D" 

1. The requirements s e t  fo r th  here in  r e l a t e  t o  t h e  dissemination by 
t h e  Contractor  of the  information developed under t h i s  cont rac t  
and/or under o t h e r  Commission programs t o  count r ies  by or through 
exchange a c t i v i t i e s ,  including but  not l i m i t e d  t o  employment , work 
p a r t i c i p a t i o n ,  v i s i t s  and correspondence. The term "countries" 
( inc lud ing  where used i n  t h e  term "Soviet-Bloc countr ies")  , as 
used i n  t h i s  Appendix "D", inc ludes  a l l  na t ions  (o the r  than the 
United S t a t e s  , i ts  t e r r i t o r i e s  and posses s ions ) ,  t he  embassies, 
consula tes ,  and agencies of such nations,  and indiv idua ls  and 
o rgan iza t ions  of such nat ions.  

2. For t h e  purpose o f . t h e s e  requirements t h e  Soviet-Bloc Countries 
c o n s i s t  of:  

Group A 

Albania 
Bulgar ia  
Czec hos; ovaki a 
Es ton ia  

Latvia 
Li thuania  
P o l a n d  and D a ~ ~ z l g  
Rumania 
2nion of S o v l e t  S o c i a l i s t  Republics 

H w F Y  

Group B 

China, inc luding  Manchuria ( inc ludes  Inner  Mongolia; t h e  
provinces  of Tsizghai and Sikang, T ibe t ;  t he  former 
Kwantung Leased T e r r i t o r y  , t h e  present  Port Arthur 
Naval Base Ares and Liaoning P r o v i n c e )  &PA exc lud ing  
Taiwan ( F O ~ O S ~ J  

Communiet-controlled area of V i t t  Ram 
East Germany (Soviet  Zoce o f  Sermany and t h e  Soviet Sector of 

Berlin) 
North Korea 
Outer Mongolia 
Cuba 

3 .  The following exchange a c t i v i t i e s  between t h e  Contractor and any 
of t h e  Soviet-Bloc Countries s h a l l  be subjec t  t o  t h e  p r i o r  w r i t t e n  
approval of the  Commission on an i nd iv idua l  case b a s i s :  

I I 1 1 5 9 3  

D-1 



9-1-67 

4. 

5 .  

6 .  

7. 

1 1 1  

a. Employees of t h e  Contractcr engaging i n  employment by a c t i v i t i e s  
o f ,  o r  t r a v e l  t c ,  my o f  t h e  Soviet-Bloc C o m t r i e s  vhere such 
exployees' t r 4 - i e 1  s r  :tr.er a:: I v i t y  i s  fir.ar.niaiiy suapcr'ed bjr 
t h e  Cornmissior.. 

3. Employnent o f ,  o r  a a r t i c i p a t i c r i  i n  a c t i v i t i e s  of t k e  Cor.:ractor 

o of o r  i n  connection w i t h  work under t h i s  con t r ac t .  
by,  n a t i o n a l s  of w.y of t h e  Scviet-Bloc Countries i n  furtherance 

c. P a r t i c i p a t i o n  of n a t i o n a l s  of  any of t h e  Soviet-Bloc Countries 
at U. S. conferences,  meetings and symposia which are supported 
by Commission funds o r  are organized and d i r ec t ed  by persons re- 
ce iv ing  f i n a n c i a l  support f o r  such a c t i v i t i e s  from t h e  Canmission 
end a c t i n g  i n  t h e  name of t h e  Commission o r  t h e  Contractor. 

Unof f i c i a l  t r a v e l  t o  any of t h e  Soviet-Bloc Countries by employees of 
t h e  Contractor  who hold a Commission s e c u r i t y  clearance w i l l  be sub- 
j e c t  t o  t h e  p r i o r  .approval of  t h e  Commission on an i nd iv idua l  case basis. 

The Contractor  s h a l l  inform all of  i t s  employees who formerly held a 
Commission s e c u r i t y  clearance of t h e  Commission's d e s i r e  t o  be advised 
o f  t h e i r  proposed u n o f f i c i a l  t r a v e l  t o  any of t h e  Soviet-Bloc Countries. 
The Contractor  s h a l l  n o t i f y  t h e  Commission of all such proposed unoffi- 
c i a l  t r a v e l  by i t s  emolcjrees zf -kith it becomes aware pursuart  t o  t k e  
r o t i f i c a t i o c  gi-Jer ir, acccriazce vlth t h e  provisions hereof.  .. 

The Con t rac to r ,  i f  t h e  ccntract  hereir, i s  a c o s t - t y p  rathe-  t h b ~  a 

f e a s i b l e ,  o f  a l l  proposed v i s i t s  ky na t iona l s  of any of t h e  Soviet- 
zAoc CountrFes azi sr-ali furr.:sr, a rei;or: : k e r e ~ f  ir. a c \ c c r i ~ - - : ~  -*-:::- 
d i r e c t i o n s  furnished by t k e  C z t r s z t i n g  Of f i ce r .  

. .  - --2 ,xec-;;rlce - Zjige, S L L ~  x.:::::- :.-* <ommissior,, Ir. adva-,ce vi'enever 

. .  c -  . .  

All correspondence ar,d o the r  communications r e l a t i v e  t o  t h e  exchange 
o f  information whether w i t h  Soviet-Bloc Countries o r  o t h e r  ccuntr ies  
s h a l l  be  sub2ezt TC -.he f z l l r i i n g  pc i i cy  and proceciure: 

a. T r a n s m i t t a l  of publisned information r e l a t i n g  t o  t h e  peaceful 
uses of atomic energy i s  permitted and encouraged provided t h e  
t r a n s m i t t a l s  t c  = o m t r i e s  l i s t e d  i n  Grcup E c f  Section 2 ,  above, 
a r e  m&e i n  t h e  name of t h e  Contractor o r  t he  ina iv idua i  s c i e n t i s t  
and not i n  t h e  name of t h e  Commission; 

b. Transmi t t a l  of unpublished information r e l a t i n g  t o  t h e  peaceful 
uses  of atomic energy i s  permitted and encouraged provided: 

( 1 )  The information t r ansmi t t ed  i s  made available t o  requesters 
i n  t h e  United S ta t e s .  
q u e s t e r s  i n  t h e  United S t a t e s ,  one copy of  a i l  such unpublishr: 
information ( w i t h  t h e  exception of personal correspocdence 
covering i n f o m a l  s c i e n t i f i c  o r  t echn ica l  op i r ion )  snall be 
forwarded t o  t h e  CcctracTing Of f i ce r ;  

I n  order t o  in su re  a v a i l a b i l i t y  t o  re- 

D-2 
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( 3 )  The transmittals t o  c o w t r i e s  l i s t e d  i n  Group B of  Section 
2 ,  above, are made i n  t h e  name of t h e  Contractor o r  t h e  
i n d i v i d u a l  s c i e n t i s t  and not i n  t h e  name of t h e  Commission. 

c .  Requests f o r  information not f a l l i n g  within t h e  scope of t h e  
above-stated p o l i c y  and any unusual requests  f o r  published and 
unpublished information s h a l l  be forwarded t o  t h e  Contracting 
Off icer .  
l i s h e d  information include : ! 1) Requests for c o l l e c t i o n s  of 
published documents o r  f o r  unpublished informatior? which are 
not r e a d i l y  a v a i l a b l e  t o  t h e  r ec ip i en t  of t h e  r eques t ;  ( 2 )  Re- 
quests f o r  comprehensive and de ta i l ed  unpublished design informa- 
t i o n  and unpublished development information on major equipment, 
such as reactors, chemical processing p l a n t s ,  and acce le ra to r s ;  
and ( 3 )  O f f i c i a l  correspondence from any government o the r  than 
t h e  United S t a t e s ,  i t s  t e r r i t o r i e s  and possessions.  

Examples of  unusual requests f o r  published and unpub- 

As used i n  t h i s  Sectior. " :  

a. The term "published information" means all u n c l a s s i f i e d  s c i e n t i f i c  
x.? t e c h i c a l  docure r t s ;  i r . + ~ r r s l  &.i i r . f c r x l  r e r c r t s  * ( -e--:-L= _ _ c  --..--, * 

photographs ; film ; r.z'.es ; Crradizted z ~ L s 1 : x  ; e t  c .  , srigir-ztec! 

cf Technical Iliformat l o r !  Ex:crsion, Oak Ridge, Zeer.nesse5 , .:I: 
deposi tory l ib rar ies ,  or other sources frcr -,kick :rA2 ;.::-:c sal- 
o b t s h  t h e  above types of ir,:'c.mation by purchase o r  without cost .  

PT.CL"'C*  -:- 2 - s ;  ;2ge p r x f s  cr '  ~;L-:-L i r t i c i e s ;  tng;cerrir.g ars-,,-lr.ds; 

. .  . . _-_. __. Ccmissicr, ; r ; g r ~ s ,  .=-- A_.. = - - = -  -.a__ a;,? e;:r.:r :'rzz. : f :;-,,;si::. . - ;Li :m 

. - .  

neans a l l  ~ n c l e s s i f l e 5  sciec:lfi: b. 3.e ' ' 9 .  L..r._rur-+3rrec -+-'v,: 2 -i * ;L~GY.Z: i::." 
and t e c h n i c a l  documents; i n t e E a 1  and informal r e p o r t s ;  r e p r i n t s ;  
preFrir , ts ;  page proofs of t c u r z a l  a r t i c l e s ;  engineering drawings; 
photographs ; films ; notes ; i r r a d i a t e d  emulsions ; e t  c. , originat ing 
within Commission prcgrsms 5.1% which are  n c t  zva l l ak le  f r z z  -.:-E 

3 iv i s ion  o f  Technical inforrc&zion Zxtension, Oak RiQe,  Tennessee, 
AEC depos i to ry  l i b r a r i e s ,  o r  from other  sources from wh'ich t h e  
public may normally c'ctain tte Infornation by purchase o r  witaout 
cost. 

- 

8. I n  all exchanges of information, care snould be taken t h a t  t h e  release 
of t h e  information does not result i n  t h e  d i sc losu res  o f  Restricted 
Data or o t h e r  c l a s s i f i e d  information, o r  p r iv i l eged  information, i n  
v i o l a t i o n  of  a p p l i c a b l e  l a w  andjsr  t h e  provisions of  t h i s  contract ;  
o r  t h e  d i s c l o s u r e  o f  any information t h a t  would adversely a f f ec t  t h e  
patent  ic terest  c f  t h e  C c ~ . ! l s s l c r ,  i f i  v io la t lor ,  of t h e  p r o v i s i m s  cf  
t h i s  con t r ac t .  



, 

SUPPLEMENTAL AGREEMENT 

THIS SUPPLEMENTAL AGREEMENT, entered i n t o  t h e  day of  a , 
1968, e f f e c t i v e  t h e  1st day of  May, 1968, by and between t h e  UNITED STATES 
OF AMERICA ( h e r e i n a f t e r  referred t o  as t h e  "Government"), as represented 
by t h e  UNITED STATES ATOMIC ENERGY COMMISSION ( h e r e i n a f t e r  r e f e r r e d  t o  as 
t h e  "Commission"), and UNIVERSITY OF LOUISVILLE ( h e r e i n a f t e r  r e f e r r e d  t o  
as t h e  "Contractor") ; 

No. 
t h e  

WITNESSETH TKAT: 

WHEREAS, t h e  p a k t i e s  h e r e t o  have heretofore  entered i n t o  Contract 
AT-( 40-1)-3540 and Modification t h e r e t o  numbered 1 providing f o r  
Contractor 's  performance of c e r t a i n  research; and 

WHEREAS, t h e  parties desire t o  amend t h e  contract  f u r t h e r  t o  provide 
f o r :  
t i o n a l  rosearch; ( 5 )  :he r e v i s i c n s  ar.5/zr addi t iccs  of c e r t a i n  provis iocs  
the reo f  i n  accordance with c u r r e n t  appl icable  r u l e s  and regu la t tons  of  
t h e  Conmission; and ( c )  as a result t h e r e o f ,  restate t h e  provis ions of t h i s  

( a )  t h e  continuance of t h i s  research and/or t h e  performance of  addi- 

r =  -4. Li-n Ca--f5."tive ;p*= -4. - - I -  c,Ji""-p-"'* -- - _  - + - -  - -  _ _ _ _  "-  - + . - =  - -  c I _ _ _  .___. &a: P.greemer,t; and * P P L  

W H E F . V E ,  this S z c l e a e n t s l  - -  Agreerent i s  au?kcrizec! by t h e  AtDmic 
Znergy A:: sf 1954, as amendea, arA5 S e c t i o n  >Z21c)(15) of  t h e  Federal  
Property and Ad-,lcistrative Se rv ices  Act of 19@, as amended; 

NOW, THEREFORE, t h e  par t ies  do a u t u a l l y  agree t h a t  t h e  con t r ac t  ( i n -  
cluding i t s  Appen2lces), as amended, is hereby revised t o  read as follows: 

AR'TIC',E I - TEE 3ESEAF.W TO BE PEEFO?,"?ED 

( a )  The Contractor s h a l l  f u r n i s h  t h e  ;ersonnel, f a c i l i t i e s ,  equip- 
l f  71 m m t ,  aa t f r l a l s ,  ar.9 supp l i e s  as ir.t:zateC ir. J.;;?"3ix A , e n d e w o r  t c  

procure or fabricate t h e  it- s p e c i f i e d  in A-II oi Appendix !'A", and 
t he rewi th  perform t o  t h e  b e s t  o f  i t s  a b i l i t y  t h e  research provided f o r  
i n  Appendix "A" and report the reon  pursuant t o  t h e  provis ions of t h i s  
con t r ac t .  It i s  understood t h a t  Appendix "A", a guide t o  t h e  perform- 
ance of  t h i s  c o n t r a c t ,  may be deviated frm by the  Contractor sub jec t  
t o  t h e  spec i f i c  requirements of t h i s  contract .  

( b )  This work s h a l l  be conducted under the d i r e c t i o n  of D r .  Louis A .  
Krumholz or such o the r  member o f  t h e  Contractor 's  staff as may be mutu E 1 Y  s a t i s f a c t o r y  t o  t h e  p a r t i e s .  . - c 9 - t t -  , 

i I t 1 5 9 b  
\ . -  . . . 
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ARTICLE I1 - TBE PEEIOD FGF. PEFFORMAXCE 

The per iod of performance under t h i s  con t r ac t  s h a l l  commence on 
May 1, 1968, and expire  on Apr i l  30, 1969. 
f o r  a d d i t i o n a l  per iods by t h e  mutual w r i t t e n  agreement of t h e  p a r t i e s .  

Performance may be extended 

ARTICLE I11 - CONSIDERATION 

( a )  In full considerat ion o f  t h e  Contractor 's  performance hereunder 
f o r  t h e  per iod conmencing on May 1, 1968, and exp i r ing  on Apri l  30, 1969, 
t h e  Commission s h a l l  pay t h e  Contractor t h e  sum o f  $34,000.00, h e r e i n a f t e r  
c a l l e d  t h e  "Support Ceiling," which sum s h a l l  be  sub jec t  t o  adjustment as 
h e r e i n a f t e r  provided; 

( b )  Payments t o  t h e  Contractor s h a l l  equal  77% of t h e  t o t a l  c o s t  
of performance of  t h i s  con t r ac t ,  as t h e  term " t o t a l  cost" i s  defined i n  
A r t i c l e  B-XXVII; provided, however, and notwithstanding any other  provi- 
s i o n  of t h i s  c o n t r a c t ,  t h a t  t h e  Government's monetary l i a b i l i t y  under 
tkis contrac: s t a ~  r.2: exzeei  :ke Support Cei1ir.g s p e c i f i e d  ic  ( a )  above. 
The Commission s h a l l  not pay more than t h e  Support Cei l ing or 77% of t h e  
t o t a l  cost ,  whichever i s  less. 
rnrfOr- .-.-Aar  --'- .-D..4 -.**-..-&-,.& +-,-a yeF+:FaT- , r r r . r  
I-- - L - A _ _  -.._- - a _ _ _ _  - - -  - ._- >ue*.dA* - - - -  c-- c *  ---.. 1 &.-.-dl > P Y i Z 3  of  
performance, and t o  bear a l i  c o s t s  which th; Commission has not agreed 
t o  pay; prcvi3ie2, ~ C ~ J E I - E ~ ,  t h z t  the Contractor s h a l l  have t h e  r l g h t  t o  
cease to Ferfzrr.  :he resear:?- ; jroviied fcr i n  t h i s  con t r ac t ,  upon writ ter,  
n o t i c e  t o  t h e  Comission t o  t h a t  e f f e c t ,  a t  any t;xe when o r  a f t e r  t h e  
Support Cei l ing on t h e  Cor?,lission's l i a b i l i t y  f o r  any pe r t inen t  annual 
per iod of performance i s  reached. 

The Contractor s h a l l  be obl igated t o  

( c )  A: any t i ne  dLrlng an annual pe r iod  o f  performance sucsequent 
t o  t h e  i n i t i a l  ar,r.usl ;erLod of perfcrzance," t h e  Comission,  i n  i ts  sole 
d i s c r e t i o n ,  may increase t h e  Support Ce i l ing  for t h e  p e r t i n e n t  annual 
per iod  of performance by wr i t t en  n o t i c e  t o  t h a t  e f f e c t  t o  t h e  Contractor; 

Support Ceiling t o  8n amouut greater thanv77% of t h e  to ta l  es$iPaated 
prod e c t  cost  specifiec! i n  t h e  p e r t i n e n t  Appendix "A" f o r  s a i d  period. 

. -  r-- ss:zr. ?.E-: ~ c t  u n i - a t e r a l l y  i r c rease  t h e  pI'o'Jidsd, kSi;C:'PZ', :?.e n -  u*.-.: 

*For t he  purpose of t h i s  contract  p rov i s ion ,  t h e  per iod covered by t h i s  
Modification No. 2 s h a l l  be considered t o  b e  subsequent t o  t h e  " i n i t i a l  
annual per iod of performance." 



No such increase i n  t h e  Support Cei l ing s h a l l  be deemed t o  i cc reese  o r  
a f f e c t  t h e  percentage of t o t a l  cost  which t h e  Commission has agreed t o  
pay f o r  t h e  p e r t i n e n t  period. 

( d )  Except as provided i n  ( e )  below, at t h e  end of  each con t r ac t  
per iod,  t h e  Contractor w i l l  refund t o  t h e  Commission, o r  make such d i s -  
p o s i t i o n  as t h e  Commission may, i n  w r i t i n g ,  otherwise d i r e c t ,  any sums 
advanced by t h e  Commission t o  t h e  Contractor  under t h i s  con t r ac t  through 
direct  payment o r  under l e t t e r  of c r e d i t  i n  excess of  77% of t h e  t o t a l  
cos t  of performance, as t h e  term " t o t a l  cos t "  i s  def ined i n  A r t i c l e  
B-XXVI I. 

( e )  I f  t h e  t o t a l  mount  t h e  Conmission is  r equ i r ed  t o  pay during an 
annual per iod o f  performance is  less than  t h e  Support Ceiling e s t a b l i s h e d  
f o r  s a i d  per iod,  t h e  difference between s a i d  t o t a l  and t h e  Support Ce i l ing  
w i l l  b e  added by t h e  Commission t o  t h e  Support Cei l ing e s t ab l i shed  f o r  t h e  
next succeedhg con t r ac t  per iod,  if any; provided t h a t  such add i t ion  does 
not r a i se  t h e  l e v e l  of t h e  Suppor? Ce i l ing  f o r  t h e  succeeding period above 

- 0  t he  - - _-  ~ _ - -  - . -- ..-t per  c er.: ~4 P - - 
has agreed t c  pay during s a i d  period. 

b - . 2 -  =3-1-..=.-+; >:rr,:ect ~ s a t  Thick tte Tzs.-lission 

' e  :---=- rpnC' . - -  ^ E  =' $ - -  r , a r C : i . : ' a ;  - te+/.-nr-  ..- . - -  - - - - _ - _  4- -_ & _ _ _  - - _  - - - _ - A  ..--.- ;u:rs-2€C-.: c,c 
A r t i c l e  B-XXVII,  which establishes the  d i f f e r e n c e  r e f e r r e d  to i n  ( e )  
p --L4e, F - 7  a.xd u-,sr. subsequer.t i e t e r r L 2 z t i o n  of  any amounts t h e  Comzission 
w a n t s  t o  a i i  ; i rsuant  t o  ( c )  above, t t e  Ccm.issi:r, v i l l  sen5 e I r t t e r  
zo t  i f i c a t i o n  f o  t h e  zcc:rsxx 5: 5: ;r.g t k e  increased Support Ceiling 
f o r  t h e  p e r t i z e 9 t  period. For t h e  purpose only of formalizing the  in- 
creased Support Cei l ing,  s a i d  l e t t e r  s h a l l  be considered a con t r ac tua l  
30c~.ecC-. Ir. %he same L e t t e r  ??e ? o m i s s i o n  w i l l  endeavor t o  s t a t e ,  
f o r  convenie,r.: reference,  t h e  tozal mount which tce Commissior, has 
obl igated ur-?or t h e  contract  fro: 'he beginning sf t h e  firs:  ar.-.ial 
per iod t o  date, as adjusted i n  accordance with t h i s  a r t i c l e ,  but s a i d  
statement s h s l l  have no evident iary o r  c o n t r a c t u a l  e f f e c t .  

ARTICLE IV - ADDITIONAL CONTRACT PROVISIONS 

Appendix "B" , at tached hereto and made a p a r t  hereof ,  sets f o r t h  
a d d i t i o n a l  general  provis ions of t h i s  c o n t r a c t .  

ARTICLE 7 - GOVERNMENT PROPERTY 

The following items of property procured o r  f ab r i ca t ed  by ::?e 
Contractor are hereby l i s t e d  as "Government Property" : None. 

. . . .:-__ . . . -  



IS WITKZSS WHEREOF, t h e  p a r t i e s  have executed t h i s  Supplemental 
Agreement. 

UNITED STATES OF AMERICA 

BY: UNITED STATES ATOMIC ENERGY 
COMMISSION 

BY: /a/ & cld 

TITLE : 
-&-,-- 

UNIVERSITY OF LOUISVILLE 

BY: /a/ W. 4. IbolUUh 

----E: V i c e  )F.aLdar\c ---- 

/a/ Y. J. MIotblLa , z e r t l f l r  t h a t  I an 'FP - 
VA mmhB& of t h e  corporatlon named as the  Contractor 

herel:. ; 0. J. L O k b l I n  who signed t h i s  contrant  
or: behaif of t n e  Coz t r ac t a r  was tnen 
s s i i  corr,oration; that said :cntra:: ~ a s  duly sigr,ed f o r  and on behalf 
of s h l i  :orPoration by a u t h o r i t y  of its governing body and i s  witkin 
t h e  scope of i t s  co rpora t e  powers. 

-6- -vi e  atbar bar a- 
. -  

1:; YIZZSS h?iEF.E3F, I have h e r e m t o  a f f i x e d  my hand wid t k e  seal 
of sai:! corpora5ion. 

Contractor: u u u m u p  d 711r 

Contract No.: U-(~ l ) -uSo  

. . I . * .  ..* 



UNIVERSITY OF LOU!SVILLE CONTRACT NO - AT- (40- 1 ) -3540 
APPEND1 X " A "  

Fot- the  Contrdct F e r i o d  "laajr 1,  1968, th rough  A p r i l  30, 1969. 

'A-1 RESEARCH TO BE PERFORMED BY CONTRACTOR 

The Contractor w i l ;  continue ecological  studies o f  Doe Run i n  %ade 
County, Kentucky, i n  order t o  cor re la te  the accumulation o f  various 
radioisotopes o f  f i s s i o n  products w i t h  energy t rans fer  i n  the 3oe 
Run ecosystem. M i  11 pond studies bottom sediments, det r i tus,  l e a f  
f a l l ,  chemical composition, and the energy budget w i l l  be involved, 
inc lud ing  rout ine water sampling and analysis, and estimation o f  pro- 
t e i  ns Important animal groups s i nc l  uding the f ishes and inverte- 
brates, and cont r ibu t ing  p lan t  groups, w i l l  a l l  be studies, 

A - I 1  WAYS AND MEANS OF PERFORMANCE 

(a) Items Included i n  Tota l  Estimated Cost: 

(1)  Salaries and Waqes: $27,680.00 
Dr, Louis A. Krumholz, Pr inc ipa l  Invest igator  

2 Research Assistants ( loo?  o f  t i m e )  
Laboratory Assistants (1,000 hours) 
1 Research Ass is tant  (75% o f  t ime) 

(50% o f  t ime) 

( 2  j Supplies and Mater ia ls:  1,000.00 
G l a s s w a r e ,  Chemicals, Radionuclides, etc. 

(3) Pub1 1 cations: 1,000.00 

( 4 )  Travel: 665.00 

( 5 )  1nd:rect Expense (50% of Salaries and Wages) 1 3,840.00 

Items S ign i f i can t  t o  the Performance o f  th is  Contract, but  
Excluded from Computation of Total  C o s t  and from Consideration 
i n  Proport ioping Costs. 

None 

(b )  

A-I11 The t o t a l  estimated p ro jec t  cost of A - I 1  (a) above for the contract 
per iod stated above i s  $44,185.00, 

I I I l b O O  
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(b) The te.rc ".;;ntr&:fing Officer" means :he person executing t h i s  
c o n t r a c t  on behalf ;f :ne hvernment and includes his successors o r  any 
duly authorlzed r e p r e s e n t a t i v e  of any such person. 

c 

: c )  z x z q t  as SZherwis i  prcvided i n  Chis c o m r a c t  , t h e  t e r n  
subcantracts"  : n c l i Z e s  p'uzhase Z r i E r s  under t h i s  con t r ac t .  11 

I I lIb01 
. -  -. .; e;-.. * . . ..: . 



9-1-6' 

- 
1 8  nesearzh resu;.rs st:sined a l d e r  +,his :sr.:rac; sns-, :? -zi? 

k-;z:-kk:? t 3 L 1  :r.r~qr. Z S Z - . ~ :  ar.5 azcegted cnar.r.cls -L:rA2i: rf3:r-n- 
:::n ejccep', :hat n3 i i s s t r i c t e d  3ata as def ined in t h e  Atom12 Energy k t  
of 1954 o r  o t h e r  c l a s s i f i e d  information s h a l l  be disclosed t o  Imaut'nsr- 
ized persons.  Published results s h a l l  i n d i c a t e  t h a t  t h e  research was 
supported by t h e  Commission. 
by t h e  Contractor  f o r  pub l i ca t ion  s h a l l  be promptly sent t o  t h e  Commis- 
s ion .  The Contractor s h a l l  a l s o  inform t h e  Commissior. when tho a r t i c l e  
i s  publ ished and fu rn i sh  seven ( 7 )  copies  of t h e  a r t i c l e  as f i n a l l y  
published. 

Seven ( 7 )  copies  of each a r t i c l e  submitted 

( b )  It i s  recognized t h a t  during t h e  course of t h e  work hereunder 
o r  subsequent t h e r e t o ,  t h e  Contractor ,  i t s  employees, o r  i t s  subcontrac- 
t o r s  may from t i m e  t o  time d e s i r e  t o  pub l i sh ,  within t h e  l i m i t  of s e c - u i t y  
requirements,  information regarding t e c h n i c a l  o r  s c i e n t i f i c  de-relopments 
a r i s i n g  i n  t h e  course of t h e  con t r ac t .  
of such information w i l l  not adversely a f f e c t  t h e  patent  i n t e r e s t  of t h e  
C3miss ion ,  such information s h a l l  be withheld from public  c7,iszlosue if 
it d i s c l o s e s  an invention o r  discovery which s h a l l  be promptly r e p x t e d  
t:, t h e  Commission, and i n  such c a s e ,  it s h a l l  be withheld f o r  a period 

I'cr ~a5e r . t  rev:ev arLd possibie pattr.; a p p i l c a t  ion,  unless  t ne  Comui:ss:>ti 
approves earlier r e l e a s e .  

I n  o rde r  t h a t  publ ic  d i s c l o s u r e  

- _ _  < ( A )  n z n t > s  ~ : ' t e r  s . i ~ z t ~ s i : r  :f +he i n f > n s t i ; n  t2 t h e  2;n~:ist;: 

' -+ - : - 7  r - - - - - - ?  e,--ec:e? :ha+ t h e  ~ c t i ~ r ~ ~ : a =  ..ma-.- -'-- - - - r  (3 - - _ -  ... 1- r C  __.. - - _  -.-..I-- -.._ = __._- 
x a c t  x;,; no; x.vs;i;ve ?s7tsxiCtea Lata o r  o the r  c i w s i f i e d  infcirmaticn 
o r  material. It i s  understood, however, t h a t  i f  i n  t h e  opinion sf 
e i t h e r  p a r t y  t h i s  expectatiori c h a q e s  p r i o r  t o  the expirat ion sr  
t e rmina t ion  of all a c t i v i t i e s  under t h i s  c o n t r a c t ,  said party s h a l l  
n o t i f y  the  other p a r t y  accordingly i n  w r i t i n g  without delay. In  any 
e-rens, t h e  Coniractor s h e l l  classir 'y , safeguard,  and otherwise ac+, 
with r e s p e c t  t o  all Res t r i c t ed  Data and o t h e r  c l a s s i f i e d  informaz;on 
and material, i n  accordance with app l i cab le  l a w  and t h e  requirmez:s 
of the Commission, and s h a l l  promptiy inform t h e  Commission i n  wri5:ng 
if and when Res t r i c t ed  Data or o the r  c l a s s i f i e d  information o r  ma te r i a l  
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bezznes x i - n l v e i .  If ma When 5estri::ei Lata c r  Otker ciassifiei 
i f i foma t ion  o r  ma+,erial becomes involved, or i n  t h e  mutual judgment :f 
t h e  p a r t i e s  it appears l i k e l y  t h a t  Restr ic ted Data o r  o t h e r  c l a s s i f i e d  
information o r  material may become involved, t h e  Contractor s h a l l  have 
t h e  r i g h t  t o  terminate  performance of the work under t h i s  con t r ac t  and 
i n  such event t h e  provisions o f  t h i s  contract  respect ing terminat ion 
f o r  t h e  convenience of  t h e  Government s h a l l  apply. 

( b )  "he Contractor s h a l l  no t  permit any ind iv idua l  t o  have access 
t o  R e s t r i c t e d  Data, o r  o the r  c l a s s i f i e d  informstion, except i n  accord- 
ance with t h e  Atomic Energy A c t  of 1954, as amended, and t h e  Camnission's 
r egu la t ions  o r  requirements . 

( c )  The term "Restr ic ted Data" as used i n  t h i s  a r t i c l e  means all 
data concerning t h e  design, manufacture, o r  u t i l i z a t i o n  of atomic weapons, 
t h e  production of s p e c i a l  nuc lea r  material, o r  t h e  use  of s p e c i a l  nuclear 
material i n  t h e  production of  energy, but s h a l l  not include d a t a  declassi-  
f i e d  o r  removed from t h e  R e s t r i c t e d  Data category pursuant t o  Section 142 
of t h e  Atomic Energy Act of  1954, as amended. 

A3TICE B-V - RESTONSIBILITY FOR EiE V G M  

!I) 3.e "r.:ractor is sole1y resycssible f o r  t h e  coc3uct o f  :?-e 
work. 

t . L ;  AT, - _-.- - v c - a - - = =  ----- - -  where ttr c a r r j r i z g  xt of t h e  con t r ac t  wcrk 
involves  a Cox;ssion l i c e n s e ,  t h e  F r o v l s i m s  of t h e  p e r t i n e n t  iicer.55 
s h a l l  p r e v a i l  over any i n c c n s i s t e n t  pro-csions of t h i s  con t r ac t .  

ARTICLE B-VI - FELLOWSHIPS 
The Contractor agrees t h a t ,  unless  t h e  Commission s h a l l  give i t s  

p r i o r  wr i t t en  approval, t h e  Contractor s h a l l  not  use any of t h e  funds 
provided by t h e  Commission under t h i s  contract  t o  pay t h e  s t i pend  of 
3zy aFpoiz:rext f x  w t i c h  comecs-irsTe s e r * ~ i c e s  €re  n o t  rendered ~ 7 5 e r  
t h i s  con t r ac t  o r  to pay any p a r t  of t h e  stipend of a fel lowship of  eny 
k ind .  

ARTICLE B-VI1 - WRI- MATERIAL 

( a )  The Coctractor hereby g r a n t s  t o  t h e  Government a royalty- 
free, nonexclusive, i r revocable  l i c e n s e  t o  reproduce, t r a n s l a t e ,  
pub l i sh ,  use and dispose o f ,  and t o  authorize o the r s  t o  do so, all 
copyrightable material produced o r  composed o r  de l ive red  t o  the  
Goverment o r  i t s  designees under t h i s  Zzntract ,  including work 
no t  f i r s t  producei o r  composed by t h e  Contractor i n  t h e  course of 

. '. t 1 l l b 0 3  
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perf3,qance L-.Ser t h i s  3 3 n t r a c t  bu5 incorporated i n  t h e  ma te r i a l  
produced 3" - .- ,qosed o r  de l ivered  under t h i s  contract  (bu t  only t o  
t h e  exten t  t h a t  t h e  Contractor now has ,  o r  p r i x  ta f i n a l  set t lement  
of t h e  contract  may have, t h e  r i g h t  t o  grant  such l i cense  t o  such 
previously produced o r  composed work without Secoming l iab le  t o  pay 
compensation t o  o the r s  s o l e l y  because of such g r a n t ) .  

(b)  The Contractor agrees tha t ,  u c e p t  as the  Commission may 
otherwise s p e c i f i c a l l y  au thor ize  i n  wr i t i ng ,  t h e  Contractor w i l l  not 
include i n  any r epor t  o r  o the r  ma te r i a l  de l ivered  under t h i s  con t r ac t ,  
o r  i n  any published ma te r i a l  r e l a t i n g  t o  t h e  work under t h i s  con t r ac t ,  
any copyrighted ma te r i a l  owned by o the r s  which such owners have not  
consented t o  have so included. 

( c )  The Commission w i l l  not  publ i sh  i n  advance of t h e  Contractor 's  
pub l i ca t ion  without p r i o r  consul ta t ion  with the  Contractor.  

ARTICLE B-VI11 - PATELerS 

(a) Whenever any invent ion o r  discovexy i s  made o r  conceived 
by t h e  Contractor o r  i ts  employees i n  the course of or under t h i s  
c o n t r a c t ,  t h e  Contractor s h a l l  promptly furn ish  t h e  Commission wi th  
complete i n f o m a t i o n  thereon; and the  Cammissior. s h a l l  have t h e  so l e  
power t o  determine whether o r  not end where a pa ten t  app l i ca t ion  s h a U  
be f i l ed ,  and t o  detenulne the  d i spos i t i on  of t h e  t i t l e  t o  and r i g h t s  
ir, ai12 tz EX? ir ,venti=r.  z r  discoverjr at:! a-.y paten t  appl ica t ion  or  
pa t en t  t h a t  key result. 
s h a l l  be accepted as f i n a l ;  and fhe  Contractor,  f o r  i t s e l f  and f o r  i t s  
employees, agrees % h a t  t h e  inventor  o r  invenzars w i i i  execute all 
documents and do all things necessary o r  proper t o  ca r ry  out t h e  judg- 
ment of the Cammission. 

The Judgment of t h e  Commission on t h e s e  matters 

(b) No claim f o r  pecuniary award o r  compensation under t h e  pro- 
v i s ions  of t he  Atomic Energy Act of 1954, as amended, s h a l l  be a s se r t ed  
by t h e  Contractor o r  i t s  employees wi th  respect  t o  any invent ion o r  
discovery made o r  conceived i n  the  course of o r  under t h i s  cont rac t .  

( c )  5 x e p t  as otkerwise a u t h x i z e d  i n  wr i t ing  by t h e  Conmission, 
the Contractor WiU obkin pa ten t  a@reementr t o  cffeebuatc t h e  purpostr 
of paragraphs ( a )  and ( b )  of t h i s  a r t i c l e  from all persons who perform 
any part of the  work under this con t rac t ,  except such clerical and 
manual labor  personnel as will not have access t o  t echn ica l  data. 

( d )  Ekcept 88 otherwise authorized i n  wr i t i ng  by t h e  Cammission, 
the Contractor will i n s e r t  i n  all subcontracts  and purchase orders  
o the r  than purchase orders f o r  standard commercial items, provis ions 
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_. i e :  X r t k  res;e;t :a sr.y - -  S. Sacext Apyircat::: f i l e d  by t h e  
C o r , t , r ~ , z t ~ = r  cz a q  =;nt-rac? ,r;veritlari .CY dijccvery mbde 3r coczeived 
iz che Lc)urse SI' t n e  z m t r a c t ,  t h e  Ccctrsztor  w i l l  incorporate  ir. t h e  
f irst  paragraph ;f ti.€ 3. S. P a t e n t  A p p i i c a t i o ~  t h e  following s t a t emen t :  

"TTke ic-ierAt:m t i tscr ibed he re in  was made i n  t n e  course of, 
o r  x i e r ,  ti. c m t r a c t  ( i f  desired,  may subst isute  c a n t r a c t  w i t h  
i d e n t i f y i n g  mmber). with t h e  U. S. A t m i c  Energy Commission." 

ARTICLE B-IX - FROPERTY ITEMS 

- .  . -- _. . 
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( c )  To t h e  ex ten t  p r a c t i c a b l e ,  t h e  Contractor  s h a l l  cause a l l  
;*=...- - _ _ _ .  3 - - 4 -  - .. JO, . . O r r - p r -  __.-..-..- rrIccr-  e- I-- y :: t e  sui:at;y zarke? w i t h  i5ez:iPjicg 
zzrk sr syrc,l x--zizati:-g *:.a: :he i t e n s  a r e  ::,e p r q e r t y  cf :Le - 2L 7 1 -  ,errment .  :?.e 7sntrz::;r SEL- rnaictsin at  211 t l z e s  and ir; a 
manner s a t i s f ac : s r j  t o  :?.e Zomiss ion  rezords  showing the  use and 
d i s p o s i t i o n  of Government property.  Such records s h a l l  be su'cject 
t o  Commission in spec t ion  at a l l  reasonable  times and t h e  Commission 
s h a l l  at  a l l  reasonable  t imes have access  t o  t h e  premises wherein 
any items of Government property a r e  loca t ed .  Unless otherwise 
au thor ized  i n  w r i t i n g  by t h e  Commission, t h e  Contractor  s h a l l  use 
Government proper ty  only f o r  t h e  purposes of t h i s  c o n t r a c t ;  provided, 
however, t h a t  the  Contractor i s  hereby au thor ized  t o  use  items of 
equipment c o n s t i t u t i n g  Government proper ty  f o r  o t h e r  Federal  research 
agreements t o  t h e  ex ten t  such use (1) does not  i n t e r f e r e  with its 
work under t h i s  con t r ac t  , ( 2 )  is  not p r o h i b i t e d  by provis ions  of t h e  
o t h e r  Federa l  agreements, and (3) i s  promptly r e p o r t e d  by t h e  Con- 
t r a c t o r  t o  t h e  Commissipn under t h i s  c o n t r a c t .  

- -  
- .  

( d )  The Contractor  s h a l l  pramptly n o t i f y  t h e  Commission of any 
loss  o r  des t ruc t ion  of o r  damage t o  Government proper ty .  
s tood  t h a t  t he  Contractor  s h a l l  not be l i a b l e  f o r  any such loss, 
d e s t r u c t i o n ,  o r  damage, un less  same reeults from wilf'ul misconduct 
o r  l ack  of good f a i t h  on t h e  p a r t  of any corpora te  o f f i c e r  of t he  Con- 
t r a c t z r ,  o r  zf XP o r  Z C : ~  af  t ne  2cz;rh:tor's r ep resen ta t ives  navipg 
superv is ion  o r  d i r e c t i o n  of a l l  o r  s u b s t a n t i a l l y  a l l  of t h e  a c t i v i t i e s  
under t h i s  c o n t r a c t .  

s a t i s f a c t i o n  of :he Commission; i f  t h e  Contractor  i s  not l i a b l e  there-  
f o r ,  z - 2  - - ,ndem...ifieC, - r exc ' i r s ed  , o r  c therwise  czzgensated f o r  such 
less, d e s t r u c t i o n ,  o r  cmage ,  it s n a l l  promptly account t h e r e f c  t3 
t n e  s a t i s f a c i o n  of t h e  Commission. 

It i s  under- 

If t h e  Contractor i s  l i a b l e  f o r  any such l o s s ,  - _  - -,-em-- - -  - , _ _  _ _ _ _ _ _  = -  dLt-lc a-=:znt z t e r e f s r  t; z:.e , _ _  A _ _ -  If - - ,. 7 = - 2  G c z - * .  - -  ~ - _  
4 _ _  _ _ . A _  - _ _  

. .  

( e )  With t h e  wr i t t en  approval of t h e  Commission, t h e  Contractor 
Eay S P ~ ,  tr.-s:'er, o r  o t t e r v i s e  dispose of i tems of Goverzen', property 
t o  suck p a r t i e s  and upon such terms as so approved, o r  i t s e l f  acquire  
t i t l e  t o  i t e s s  of  Saver-ent property upcn such terms as may be mutually 
agreed upon i n  w r i t i n g  by t h e  Contractor  and t h e  Commission. 
proceeds of any such d i s p s i t i o n ,  and any agreed p r i c e  of any such Con- 

o r  c r e d i t e d  on account of Commission payments t o  be made under this 
con t racz ,  as  t h e  Commissim may d i r e c t .  Subjec t  t o  t h e  other  provisions 
of  t h i s  c o n t r a c t ,  t h e  Contractor s h a l l  d e l i v e r  Government property t o  
t h e  Cammission upon request  ( s u i t a b l y  packed and shipped at  t h e  Govern- 
ment 's  expense) .  

The 

-*.- . A a - u o z  - r  a=qiiisi::x, s h a L  be ; a i l  'cy t c e  con t r ac to r  to t he  Government, 

(f) The Contractor  s h a l l  u t i l i z e  for  t h e  b e n e f i t  of t h e  work under 
t h i s  con t r ac t  such items of property a v a i l a b l e  t o  t h e  Contractor by 
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reason of i t s  a c t i v i t i e s  under other  Federal  research agreements as 
are appropr ia te  f o r  utrl;zsti?c u r i e r  :his contract  pursuant t o  the  
p r o v l s l m s  af' the ger?-r.er.t Tei.er5l zgr?smezts. 

( a )  The per fomance  of work under t h i s  cont rac t  m a y  be terminated,  
i n  whole o r  from time t o  t i m e  i n  part, by t h e  Government whenever f o r  
any reason the Contract ing 
is i n  the best i n t e r e s t  of 
under s h a l l  be e f f e c t e d  by 
Tennination spec i fy ing  the  
t h e  con t r ac t  i s  terminated 
becomes e f f e c t i v e .  

(b)  After r e c e i p t  of 

Office; s h a l l  determine t h a t  such terminat ion 
the  Government. Termination of  work here- 
de l ivery  t o  the Contractor o f  a Notice of 
ex ten t  t o  which performance of work under 
and t h e  da t e  upon which such te rmina t ion  

F 

t h e  Notice of  Termination the Contractor  s h a l l  
cancel  i t s  outs tanding  commitments hereunder covering t h e  procurement of 
m a t e r i a l s ,  s u p p l i e s ,  equipment, and miscellaneous items. In addi t ion ,  
the Contractor  s h a l l  exerc ise  a l l  reasonable d i l i gence  t o  accamplirh the 
cance l l a t ion  o r  d ivers ion  of i t s  outstanding commitments covering peraonal 
se rv ices  and extending beyond t h e  da te  of such terminat ion t o  t h e  ex ten t  
t h a t  they  relate t o  t h e  performance of any work terminated by t h e  not ice .  
With respec t  t o  such canceled commitments t h e  Contractor agrees t o  (1) 
s e t t l e  a l l  outs tanding l i a b i l i t l e s  as? sll c l a i m  a r i s i n g  out  of such 
cance l l a t ion  of commitments, w i t h  the approval o r  r a t i f i c a t i o n  of the 
Contract ing O f f i c e r ,  t o  the  ex ten t  he may r equ i r e ,  which approval o r  
r a t i f i c a t i o n  s k s l l  be f l n e l  fzr L- ;"Zcses of :?.is a r t i c l e ,  and ( 2 )  
assign t o  t h e  Government, i n  t h e  masner, at the  t i m e ,  and t o  t h e  ex ten t  
d i r e c t e d  by t h e  Contract isg Off icer ,  a l l  of the  r i g h t ,  t i t l e  and i n t e r e s t  
of t h e  Contraczar under t h e  orders  zr.2 sxbcontra=;s so  terminated,  i n  
which Zase zhe Government s h a l l  have t h e  r i g h t ,  i n  i t s  d i s c r e t i o n ,  t o  
se t t le  o r  pay any o r  a l l  c l ams  a r i s i n g  out of the  te rmina t ion  of such 
o rde r s  and subcont rac ts .  

_ -  

( c i  The Contractor  shal; s"srr?lt i t s  te-mination claim t o  the  Con- 
t r a c t i n g  Off icer  promptly a f i e r  r ece ip t  of a Notice of Termination, but 
in no event la ter  than one year  from the e f f e c t i v e  date the reo f ,  unless 
one o r  more ex tens ions  i n  wr i t i ng  are granted by t h e  Contract ing Officer 
upon wri t ter ,  reques t  :f tk-. Cm'rsz'cr w i t h i n  suck: me-year per iod o r  
au thor ized  ex tens ion  thereof .  
i t s  terminat ion claim wi th in  t h e  t i z e  allowed, t he  Contract ing Off icer  
may, sub jec t  t o  any review required by the C d s s i o n ' s  procedures i n  
e f fec t  as of t h e  date of execution of t h i s  con t r ac t ,  determine on t h e  
basis of information ava i lab le  t o  him, t h e  amount, i f  any, due t o  t h e  
Contractor by reason of t h e  terminat ion and sha l l  thereupon pay t o  t h e  
Contractor  t h e  amount so  determined. 

Upon failure of t h e  Corrtractor t o  rubmit 
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( e )  Subject t o  t h e  p rov i s ions  of paragraph ( c )  above, and subject  
t o  any review required by t h e  Commission's procedures i n  e f f e c t  as of 
t h e  da t e  of execution of t h i s  c o n t r a c t ,  t h e  Contractor and t h e  Contract- 
i n g  Officer may agree upon t h e  whole o r  any p a r t  of t h e  amount o r  mounts  
t o  be paid t o  the Contractor by reason of t h e  terminat ion under t h i s  
a r t i c l e ,  which amount or amounts may include any reasonable cancel la t ion 
charges thereby incu r red  by t h e  Contractor and any reasonable loss upon 
outs tanding commitments f o r  personal  s e rv i ces  which it i s  u i a b l e  t o  
cance l :  Provided, however , That i n  connection with any outstanding 
commitments f o r  personal  s e r v i c e s  which t h e  Contractor i s  unable t o  
cance l ,  the  Contractor s h a l l  have exercised reasonable d i l i g e n c e  t o  
d i v e r t  such comitments  t o  i t s  o t h e r  a c t i v i t i e s  and ope ra t ions .  Any 
such agreement shal l  be embodied i n  an amendxaent t o  t h i s  con t r ac t  and 
t h e  Contractor s h a l l  be p a i d  t h e  agree6 amount. 

( f) 
condi t ions as it may p r e s c r i b e ,  make p a r t i a l  payments a g a i n s t  c o s t s  
2 " . ' m w e z  z - -  - 
sf tnis Zontrac: , wnenever, In  t h e  opinion of' tce Contracting g f f l c e r ,  
- ' =  ---- z::-?g=t? ---- sdzyA ? a m e n t s  5 s  ~-<:?.:r. 7.c-5 -L--,".=--~t + -  _ _  - 7 - -  N . . - ~ ' n  The Con- 
trac:~: -<--- ce e r . t i t l eL  k 5 r e m i e r .  Lf t n e  t o t L  ;f s-~ck:  p p e r t s  1s 
ir. excess of +,fie amount f i n a l l y  agreed o r  deterzlned t o  S R  due ur.aer 
this a r t i c l i ,  s ;=z  exzess s h a l l  be payable Gy the  Contractor t o  t he  
Government upon demand: Pravided, That i f  such excess i s  not  so paid 
upm ciemszd, Sz te re s t  thereon shall be payable by t h e  Contractor t c  t h e  

',he date cf s~:?- isnacd. 

The Government may from time t o  time, under such terms and. 

_ _ _ _ _ _ _ _  t z r  Lr, - . - - . - G - * : - -  .-:+i -i __.__. - a _ _ _ _  ... e :er.::a:e: ;cr',lc:. . -  ' 2  - . - - w s - ,  
_ .  

__._A - . _. - 

. .  
- .  I- 

~c-pwn-o?- -* .-.&.A- a; ---a -..c r a t e  of 6 2ercent  aer a.x.-z., begicnlng 30 days f r z  

(g) The Contractor agrees t o  t r a n s f e r  t i t l e  t o  t h e  Government and 
:a-:.,2v. 2 -  -*'= - c . - r p r  a$ tiP - - - - -  , L , c ~ ,  5r.i ts $?.e ex:tr:c, If ar.y, d l r e z t e 3  
* _ _ _  . -- -.. -._ - ...-_-_.-- , 
by the  Contracting Officer, such infoxmation and items which, i f  the 
con t rac t  had keen ccmpleted, would h v e  been required t c  be furnished 
t o  t h e  Government, including : 

(1) Completed 3r p a r t i a l l y  campleted plans,  drawings, 
and informazion; and 

(2) Materials o r  equipment produced o r  i n  p rocess  o r  
acquired i n  connection w i t h  t h e  performance of t h e  work 
t e rn ina ted  by t h e  n o t i c e .  

B-6 
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( h )  Any dispates  as 'vo quest isna c f  f a c t  wnich may a r i s e  hereunder 
s h a l l  be subject  t o  t h e  "'Disputes" a r r i c l e  of t h i s  contract .  

ARTICLE B-XI - F X 4 m T S  

(a) The C o r n i s s i x  s h a l l  make paymeats t o  the  Contractor with 
r e s p e c t  t o  t h e  amount of  c o n s i d e r a t i o r  prescr ibed i n  paragraph (a) of 

.. . 
. - .  -- . . - - . . . _ .  . .  - .. ~ .,- ~ ... - -1 - .,. . . _. . - - --  '.,.-- . c _._ ,_-__ - - -  - -  

i b )  The pyxLents zirae sus t l an t  t o  p&ragraph ( a j  above s h a l i  not 
p r e j u d i c e  or  ozherwise a f f e c t  zdversely any of the Sovernment's r i g h t s  
under t h e  c x t r a ~ .  ::r p r p a s e s  3:' s o t r i z n e z t  in :?.e event 0:' termina- 
tiorr FursLant t o  A r t i z l e  E-X herezt,', :res= p a p e n t s  sha l l  not be 
construed a s  ev iden t i z ry ,  2nd any excess E;ap..sn: ir The l i g h t  of 
. i-r t izie B-X s h a l i  b? _~rtr.;:1;~ returned t o  t h e  C2mLssion. 

- 

3-5 
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(2) 
. .;b*,? r.......- - L . r - - z . - .  ... -i:- . --,-L;-,- - 3  

- &  - - . - _ _ -  __,-A__ . d .  - -  ..A C J  i ........... b _  w ,  >r,';l2e: 
t h a t  such a c t i o n  is required b e c e u e  of a change i n  t h e  amount of 
c o n s i d e r a t i m  Srovided f o r  i n  Ar t i c l e  I11 3?" I s  teken pursuant t o  

- -  ,-.i ' . _ _  . . -3  a r t i c i e .  The ijs:;ai>ce use ~f a 
ie-*a.p I,-,, (.f z r t d i t  zn5 recei;: of f w d s  pursuant t h t r e 3 o  s h a l l  not 
prejudFze i)r z:.?.-?r-i:se arl-lerseiy a?"e=.t any of t h e  Government's 

The Commission reserves  t h e  r i g h t  t o  i n c r e a s e ,  decrease,  . .  ~ ,.. = T :  ~ - - .  
-7 ---r-.- 

s , L ~ s & ~ ~ L ~ % . . . ~  ( A ' ( 1  .. -..P +.-: 

r i g h t s  under tt2 2cr:::*2::. 

I i l l b i 0  
... -...-.- _*.: . .  



( a )  'The Contractor w i l l  not Ciscr-lninate against  eny employee o r  
appi icant  f o r  enploynsent because of r k c e ,  Cree:, c o l s r ,  o r  na t iona l  
o r i g i n .  The Coztrzztor  will t a < e  zffirnL::-Je E=;;3n t 3  ensure t h a t  
app l i can t s  i r r e  emplcyed, and t h a t  emgioyees are t r e a t e d  during employ- 
ment ,  without regard t o  t h e i r  r ace ,  creed,  colsr, 3r n a t i o n a l  o r i g i n .  
Such sctior,  s h a l l  include,  bGit not be l i m i t e d  t o  t h e  following: 
plc;lr.tc:, mgrac:Lg, derr.ctis:, o r  ~TZ.,T.~~.PT; r t r r ~ i i t m e n t  o r  r e c r a i t z e n t  
a2verr:s:ng; iusfi' o r  xsrzx .az ix i ;  rate: of PLj- 51' ;:htr forms o f  =om- 
pensatlor,; a 5  s e l e c t i o n  f o r  t r a l r . b g ,  inciiii:r.g q p r e n t  . -  . i ce sh ip .  

.. .- ~. _ _  - _ . -. . =-- . . ., Emr-;~lePs 

em- 
- .  

c. -ne 
= - = ~  ,,.- >.  . - _  . .  - -__-.+. - - - - - .  - -  . ... * -  --.:- ..- ~ ' , - . -  - ._ . . -.. - . - _  . _ _ .  --:.-- 

e5 
. .. - .  . 

- - -  _ -  _ _ _  - - _  _ _  . - _ I 4 _ _  _._ _-_.: 
.._.._-, _ _ - < _ _  _ _  . - _  _ _  - .  - - _  * --. _ _ _ _  ,__-_ --. : - -  -.-- -_- -__--_-  - - - _  - - -  

Ofr'i-er set t i r .g  :crzii C,ks ~ r ~ ~ . - , s i ~ r . s  sf t k i a  ~;:-iiscrim;nstion clause.  
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i f )  I n  t h e  event af t h e  Contractor 's  noncomplianct w i t h  t h e  
nondiscriminatlcn c l auses  of  t h i s  cor.tract 3" w i t n  any of sucn r u l e s ,  
r egu la t ions ,  o r  o rde r s ,  this con t r ac t  may be canceled, terminated o r  
suspended i n  whoie o r  i n  p a r t  and t h e  Contractor may be declared i n e l i -  
g i b l e  f o r  fu r the r  Government con t r ac t s  ir. eccordance with procedures 
authorized i n  Executive Order No. 11246 of September 24 ,  1965, and such 
o t h e r  sanct ions m a y  be imposed and remedies invoked as provided i n  
Executive Order No. 11246 of September 24, 1965, o r  by rule, r egu la t ion ,  
o r  order of t h e  Secretary of Labor, o r  as otherwise provided by l a w .  

( g )  The Contractor w i l l  include t h e  provis ions of paragraphs ( a )  
through ( g )  i n  every subcontract  o r  purchase order un le s s  exempted by 
r u l e s ,  r egu la t ions ,  o r  o r d e r s  of t h e  Secretary of Labor issued pursuant 
t o  Section 204 of Executive Order No. 11246 of Septezber 24 ,  1965, so 
t h a t  such provisions w i l l  be binding upon each subcontractor o r  vecdor. 
The Contractor w i l l  take sucn ac t ion  with r e spec t  t o  any subcontract 
3" ;:Lr-.--.5ae ==?+r 5s  phe -Jmi==:-" _ c - _ _ _ _  ..---. -=-. -__ --..=-.- - .  s =  _ _  5 - ,..-Q&.~ "13-r . -  sf enfcrzl.=l- 5 

such provisions Inciuaing s a n c t i m s  f o r  ccsmngl iznce :  Trovided, &- 
-9 ever Thaz i n  t h e  event the Contractor becomes involved i n ,  o r  i s  

- _  ar - . .  - *_ - - d --*. y J  -..e _____. .____ u., ::.e :;r.trn-tcr =;eJ- req-Jest t r e e  
:cited S t = ? = s  :: cr.:?r i n z o  such l i t i g a t i c r .  t o  p ro tec t  t k e  Ir.C,eres:s 
- _  XT.2  4.-.;te.; tt.t?S. 

.. 

A - L r p s C a r ) d  _._-_-_.-.___ .--.A; A __._ - _ _ _ _  :-: satl-:. v l t h  2 s';Fc:r:rz:-zr -I Trez2:r 35 9 res.;lt 
. .  - _  . . .  . -  -;. - .~~ - - ~ = -  - - - -  .-.. - c ^  _._- . - -  - _ r  

- .  _ . .  - - -  

3-XIII 

ARTICLE B-XIV - CONTRACT WORK HOmS STANDARDS ACT - OVERTIME 
COPEITSA'II ?I 

T?5s C m t r s c t ,  t o  t h e  ex ten t  t h a t  it -3 of a cha rac t e r  sFec i f led  
i n  t h e  Ccstract  Work Iiours Standaras Acr; ( 4 0  U.S.C. 327-3301, is sub- 
j e c t  t o  t he  following p rov i s ions  and t o  all o the r  app l i cab le  provis ions 
and exceptions o f  such Act and the  r egu la t ions  of t h e  Sec re t a ry  o f  
Labor thereunder : 

( a )  %rrtime requirements. No Contractor o r  subcontractor  con- 
t r a c t i n g  f o r  a r ~ y  p a r t  of t h e  contract  vorb which may r e q u i r e  o r  involve 

I I l l b 1 2  
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_i - .*= - - i i , "  - - -  ,;--."--.-- - - . ~  . ,  y . .  _ _  ------ _ _  3 z r  "e'=r.C-,'.;2S ::-3.-- : - < - - -  - 31 ;?mi% 2r.y 
-;.. _ _ _ .  . -  _ _ _  -.-= -.-_ _._ L.", M"-:-*-e!- lr. -*-:::::. :-e 1s fr.;:Gye5 sn such 
J 'c i  ';= . . - ~ ~  - - . - - . L . - -  - 2  5 .  -. . " _ _ _ _  ,r. = h L L 3 3  _ _  --gr.t :~c.ira 1:. zr-y IB-~.T.=ST lay sr i n  excess 
of fori;- ;*GL;:S ;r. su:? w3rlcves.k ai wsrk sEb;ec+ ZG ;:e prov i s ions  of 
t h e  Ccntract Xork xcurs Standards Act w.iess such laborer  o r  mechanic 
r ece ives  ZorzFenstitlor a t  a r a t e  not less t h a n  one E d  one-half times 
Lis bas ic  ra te  o f  pay f o r  a l l  such hours worked in excess of  e i g h t  
hours I n  any caier,dar day 3r i n  excess o f  f o r t y  hours i n  such workweek, 
whichever is t h e  g r e a t e r  x:mber of overtime hours. 

. .  . . . .  - .  
. - _ " _ . .  - - . .  -.- - -  - r - -  - - - T . c - - P -  . .  

- .  

.. 

(b) Violation ; l i a b i l i t y  f o r  unpaid wwes ; i i qu ida ted  damages. 
I n  t h e  event o f  any v i o l a t i o n  of t h e  p rov i s ions  of paragraph ( a ) ,  t h e  
Contractor  and any snbcontractor r e spons ib l e  the re fo r  s h a l l  be l i a b l e  
t o  any a f f e c t e d  enFleyee f o r  h i s  unpaid w a g e s .  IC add i t ion ,  such 
Contractor  and subcontractor s h a l l  be l i ab l e  t o  t h e  United S t a t e s  f o r  
l i q u i d a t e d  damages. Such l i q u i d a t e d  damages s h a l l  be computed with 
r e s p e c t  t o  each individual  l a b o r e r  o r  mechanic employed i n  violat ion 
of  t h e  prcvisloca of  ;eragraph ( a )  i n  t h e  sum cf  $10 f o r  each calendar  
day or. xhich su:FI ensloyee w a s  r equ i r ed  o r  F e r n i t t e a  t o  be employed on 
such work i n  excess of e igh t  hours o r  i n  excess of t h e  s tandard work- 
- ~ - = ~ - -  -a- 2- ."- - -  - -. 
I"- "5- c2.. ~ = . /  . 

c: .-- -,- -..- _ ,  ._ _ _ _ _ _  = rl<UlrPd by --I - .  _ _ _  - _ _ _  - - -:.--.- 2z:r-=:*t 3f Y?.? - , , - . * - 2 - -  

_ c _ - c - *  - _  

ARTICLE B-XV - DISPUTES 
( a ;  Exce;: as ct'rerwise provided i n  t h i s  ccr,'.ract, any d i spu te  

concerning a quest ion of f a c t  a r i s i n g  under t h i s  contract  which is  not 
disnuzsad or' by sgreement s h a l l  be decided by t h e  Contracting Off icer ,  
who Sh&i reZk:c h i s  decision t o  k-riting and mail cr otherwise fu rn i sh  

l l l l b 1 3  
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9 ccs j -  ';.-.?Tf,:' t; ::.e :*A - r -  .___.-- .--. - -  ;r. - -.-- 2 &-sLc- .  t n e  Cot-racting 
3:'p1:Or 3r*r_:; 'c;. -- L-.La: * -  ar-2 :~ r , z l~s : - : e  '~r,-e.zs L-:- :: 32 3 z j j s  from 
t h e  dase of rtcei-,: c:' s-J::C. zopy the  Zmtra: tor  nails o r  otherwise 
furn ishes  t o  t,ne Contract ing Of f i ce r  a wr i t t en  appeal  addressed t o  
t h e  Commission. 
r ep resen ta t ive  f o r  t h e  determinat ion c f  such appeals s h a l l  be f i n a l  and 
conclusive unless  determined by a c o u t  of competent j u r i s d i c t i o n  t o  
have been f r audu len t ,  o r  cap r i c ious ,  o r  arbitrary, o r  so grossly 
erroneous as  n e c e s s a r i l y  t o  imply bad f a i t h ,  c r  not  supported by 
s u b s t a n t f a l  evidence. 
t h i s  a r t i c l e ,  t h e  Cont rac tor  s h a l l  be afforded an opportuni ty  t o  be 
heard and t o  o f f e r  evidence in support  of i t s ' a p p e a l .  Pending f i n a l  
decis ion  of a d i spu te  hereunder ,  t h e  Contractor s h a l l  proceed d i l i g e n t l y  
w i t h  t h e  performance of the con t r ac t  and i n  accordance w i t h  t h e  Con- 
t r a c t i n g  O f f i c e r ' s  dec i s ion .  

The dec i s ion  of t h e  Commission o r  i t s  duly authorized 

I n  zonnection wi th  any appeal  proceeding under 

( b )  This  "Disputes" a r t i c l e  does not  preclude cons idera t ion  of 
l a w  quest ions i n  connection w i t h  dec is ions  provided for i n  paragraph 
(a )  above: 
as making f i n a l  t h e  dec i s ion  of any adminis t ra t ive  o f f i c i a l ,  repre- 
s en ta t i - r e ,  cr Sozrd or. P questix of LEV.  

Provided, That nothing ir? t h i s  cont rac t  s h a l l  be construed 

ARTICLE B-XVI - OFFICIALS NOT TO BENEFIT 

ARTICLE B-XVII  - CC'vY::.J2JT AGAINST CONTINGZY:" FEZS 

The Conrractor warran ts  t h a t  no person c r  s e l l i n g  agency has  been 
e n p h y e i  sr re:&iaeZ fc sc-;ciz o r  secilre t h i s  c o c t r a z t  upon an agree- 
ment o r  understanding f o r  a commission, percentage,  brokerage, or 
contingent fee ,  excec t ing  bcna f i d e  e q 1 3 y e e s  3 r  bona f i d e  es tab l i shed  
= o m e r = i d i  o r  s e i k r -  agencies  inaintLnea by t he  Contractor for  t h e  
purpose of secur ing  bus iness .  
t h e  Gc-Jernnerit shail k v c  t se  rignt '-3 annul t n i s  con t r ac t  wishout 
l i a b i l i t y  o r  in its discretion t o  deduct from t h e  con t r ac t  p r i c e  or 
cons idera t ion ,  o r  otherwise recover ,  t h e  f u l l  mount  of such commission, 
percentage,  brokerage, 3r cont ingent  f e e .  

- .  

For breach o r  v i o l a t i o n  of th i s 'Par ran ty  

B - l h  

: -:. . .. . . ._ - .  . . .  - . -... . .*, . . . 
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( . z )  The Car,tractcr ?irtk.er z g r e s  :a include i n  a l l  i t s  subcon- 
t r a c z s  nereuxder a prcv i s ion  i o  tko cffeex t n a t  t n e  subcantractor agrees 
t h a t  t h e  Comptroller General of t k e  United S t a t e s  o r  any of his duly 
authorized r e p r e s e n t a t i v e s  s h a l l ,  uti1 t h e  exp i r a t ion  of t h r e e  years  
ef+,er f i z a l  2zyment mder ;he s - i c c x t r ~ ~ t ,  3ave eccess fo and t h e  r i g h t  
t o  exea-ne any d i r e c t l y  .per t inect  b o c k s ,  a:?u?lents, papers, and records 
of sucn subcontracsor ,  involving tr&?sast i o n s  re1a:ed t o  t h e  subcontract.  
The t e r n  "subcontract" as used i n  t h i s  a r t i c l e  excludes ( i )  purchase 
c rde rs  x t  ex:e?cing $2,5SC, m? ( 2 : )  n u b r x i t r u c t s  er -,l;rckase orders  
f o r  g x L i ?  l ; z ~ l i t j '  serviz53 at r a t e s  e s t a b l i s h e d  f o r  urLforn a p p l i c a b i l i t y  
t2 :te gecers l  p u b l i c .  

. _ .  

l l l l b l 5  - . *.:-. 



i l l 1  h h c h  t h e  Government deterzines  a r e  not mined, produced, 
o r  manufactured i n  t h e  United S t a t e s  i n  s u f f i c i e n t  and reasonably 
ava i l ab le  commercial q u a n t i t  ies and a f  a s a t i s f a c t o r y  q u a l i t y ;  

(iii) As t o  which t h e  Commission determines t h e  domestic 
preference t o  be incons i s t en t  with t h e  public i n t e r e s t ;  o r  

( i v )  As t o  which t h e  Commission determines t h e  cost  t o  t h e  
Government t o  be unreasonable.  

(The foregoing requirements are administered in  accordance with Executive 
Order No. 10582, da t ed  December 17 ,  1954.) 

A R T I C U  B- XX - ASSIGNMEloT; SUBCONTRACTING 

Neither t h i s  c o n t r a c t  nor any i n t e r e s t  t h e r e i n  nor  claim thereunder 
s h a l l  be assigned o r  t r a n s f e r r e d  by the Contractor, except as expressly 
aut?.gri:ed i:: wri7ir-g by t h e  = I ~ ~ . i s s r ~ . r . .  Tke :n;rxtsr s h a l l  co t  sub- 
cottrac: a q  researzrI cr devek;:.?:.: >-;r~ ' L X ~  - - - :ontract ,  except as 
expressly authorized i n  wr i t i ng  by t h e  Commission. 

n 

??e Cxtrx::r s k l l  f.uz:zr. se-re:1 i ': copies sf t h e  following rep-,r;s 
and reneiis- _tr3posals, i f  any, a i c re s sec  t: t h e  Laboratory and University 
Division, U .  S. Azonic hers;- ?cmiss i an ,  Oak Ridge Operations 3 f f i c e ,  
Post Office Box E ,  Oak R i d g e ,  Tennessee 37e30: 

- -  
( 5 )  ?rsRress Rescr:. -:.E rr=grrss Regcr t  s h a l l  b r i e f l y  2 e s c r i - x  zr.5 

scope of i n v e s t i g a t i o n s  undertaken and t n e  s i g n i f i c a n t  r e s u l t s  obtained. 
It s h a l l  a i s 0  Indics5e complianze wizh the contract  requirements and any 
failures t o  comply. 
shall be l i s t e d  with b ib l iog raph ic  referecces.  FeDrints and p r e p r i z t s  o f  
a l l  such mater;& snail be appeLaed ana na t e r iu  contained t h e r e i n  need Iiot 
be dupl icated i n  t h e  r e p o r t .  
n a t e l y  t h r e e  morths i n  advance cr '  t h e  exDiration of t h e  cu r ren t  contract  
tern and s h a l l  give the Contractor 's  .best estimate of t h e  probably events 
and occurrences i n  regard t o  t h e  remainder of t he  c u r r e n t  con t r ac t  term. 
Except as t h e  Ccanmisaion may otherwise request ,  no W t h e r  progress report  
will be required f o r  any con t r ac t  year unless  t h e r e  he8 been a s i g n i f i c a n t  
change i n  s c i e n t i f i c  r e s u l t s  o r  contract  compliance between t h e  la tes t  
progress r epor t  by t h e  Contractor and i t s  ac tua l  experience;  t h i s  s h a l l  
be reported promptly. 

Technical r epor t s  and a r t i c l e s  prepared f o r  publ icat icn 

Progress Reports shall be s u b i t t e d  approxi- 

B-16 
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( c )  Renewal Proposals.  A renewal proposal,  if any, s h a l l  be 
submitted alorig with t h e  t e c h i c a l  s rog res s  repGrt, and each of t h e  
',wo doauments s h a i l  be sepa ra t e ly  bound. 

(d) Report af E q u i p e n t  Purchased or Fabricated.  The Contractor 
s h a l l  i temize equpment having a usefkl  l i f e  expectancy i n  excess of  
one year and m a c q c i s i t i o n  cost  i n  excess of $100 purchased or f a b r i -  
ca t ed  (om;t any i t a s  agpearing i n  A r t i c l e  V) and s u b i t  a r epor t  t h e r e o f  
immediately following the  exp i r a t ion  of t h e  contract  year  s p e c i f i e d  i n  
A r t i c l e  11. 
$ i , O O O ,  they will be l i s t e d  individual ly .  Where l cd iv idus l  items cos t  
$102 t3 $i,OOJ, they vill also2 be i n i i v i d u a l l y  i i s t e d  t o  tne ex ten t  
p r a c t i c a l  cir grouped i n  general  ca t egor i e s ,  such as "electronic  equip- 
?cer.t" cir "6 ~ . > + 3 r ~ , "  %.::? t h e  ;otzl ~ c ~ z z r  LT:.:~: :? :.,:t Zategsry. 

c o s t  of such-:;ens, but t h e  cos t  of  f ab r i ca t ed  items may be e s t a b l i s h e d  
by ecgineer ing estimates. 

Where t h e  cost  of ind iv idua l  pieces  of equipment exceeds 

~~v :-*.e a:t;ai x-v*aice  -1 -~ _ - - -  -- '  r - = - -  - - > - =  :'s _ _ _ _  + - = -  d _  - A -  -.----A - --.I -..I-- I -= ; t - -Z-I IZ:  

.L-?TICLE B-XXl; - FGREIGN TRAVEL 

-, &iie i o n z r i x t o r  s h a i s  f o i i o v  t h e  provisions af 3NS Fkg-Lation 1 ana 
. .  y: cyk--L=L-2 -rr . - , , r  r s g i l a t i o c s  and orders  G:. :.'..e Z.;;alness and 3efense 

Se rv ices  Administration i n  obtaining con t ro l l ed  materials and o t h e r  
procucts  and materials needed to fill t h i s  crdsr. Tkls c x t r a c t  c a r r i e s  

.. . - - -. - -*;- < b .  _ .  ,-.-L--c -e:-:i::2: :Gr LLI-;LL- ;r:'ss;e .z.ier ;KS Zegulation 1. , 

It i s  t h e  p o l i c y  of t h e  Government t o  place con t r ac t s  with con- 
cerr.s wiiich ;:-- ;$ric.m; s;ic'n L~:.~.LI~::S s u b s t a n t i a i q  iii a r eas  of 
u s r s i s t e n t  o r  s L c s t 3 n t l a i  iabtir s ixp ius ,  where t h i s  can be done 
consisteri t  with x?-e effi : ient performaice of t h e  contract  and a t  
2 r i c e s  no h;gh?r t ~ z  lrre obtainable  elsewhere. The :ontractor 
agrces  t c ,  use i t s  best  e f f o r t s  to plazc  i t s  sEbccntracts i n  accord- 

, r  - ^ - _  - - - -  -. - .  _ .  
zc3e -ViLL?. :h i s  ;--:L';:. I.. -.-..:=:.; _-*c *-.>r. ::.: :';r?g:::-g 2r-2 W l t r ,  - 

f l l l b l l  . i -. * ... . 
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ARTICLE B-XXtr - UTILIZATION OF SMALL BUSINESS CONCERNS 

( a )  It is  t h e  pol icy  of t he  Government as declared by t h e  Congress 
t h a t  a f a i r  proport ion of t he  purchases and c o n t r a c t s  f o r  suppl ies  and 
s e r v i c e s  f o r  t h e  Government be placed with small business  concerns. 

The Contractor agrees t o  accomplish t h e  maximum amount of 
subcon t rac t ing  t o  s m a l l  business  concerns t h a t  t h e  Contractor f inds  
t o  be c o n s i s t e n t  with the  e f f i c i e n t  performance of t h i s  cont rac t .  

(b) 

ARTICLE B-XXVI - SOVIET-BLOC CONTROLS 

I n  connection with t h e  cont rac t  a c t i v i t i e s ,  t h e  Contractor agrees 
tc comply wi th  t h e  reyLrzments  s e t  f c r t h  i n  hpFer.5lx "?" of t h i s  cont rac t  

2s~"..trifs A:sz?i _ .  t n e r e l r .  
n o t i c e  t o  t h e  Contractor,  t h e  Canrmission s h a l l  have t h e  r i g h t  t o  change 
the l i s t i n g  of count r ies  i n  Appendix I'D" upon a determination by zkz  
"r-:~tsis.~. tk:: s*:?- ::-%reg? ;s ;L :;r,fc,Tar.ce w i t :  zatisna; Soiicjr. 
Cont rac tor  s h a l l  have t h e  r i g h t  t o  te rmina te  i t s  performance under t h i s  
cor:rart -:_czr. zt ~ r z s r  s x t y  (6:: I ~ S '  p i o r  -z-:::er. r-st ice 30 :?e - - -__-  - * - k . - a = i x A  - -  
s t a n t i a i l y  i n t e r f e r i n g  v i t h  i t s  p o l i c i e s  a s  an edncat ional  i n s t i t u t i o n  o r  
without  adversely a f f ec t ing  it 8 performance, t o  continue performar.:e of 
t h e  work under t h i s  cor.tract as a r e s u l t  of a change i n  Appendix "D" made 
by t h e  Commissl;r. c u r s k c 3  t c  tile preceding sen tezze .  
e l e c t s  t o  terminate  performance, t h e  provis ions  of t h i s  contract  respect ing 
t e m i r i z t l z c  fcr t,ke czrcenience of t he  Government s h a l l  apply. 

r e k T i n g  t o  t h e  From tune t o  t ime,  by u r i t t e n  

The 

if ::.e Contractor determines t h a t  it is unable, without sub- 

If the  Contractor 

ARTICLE B-XXVII - DETERMINATION OF TOTAL COSTS 

(a) The term "total  cost" as used i n  t h i s  cont rac t  means t'he sum of 
c o a t s  i ncu r red  by t he  Contractor f o r  items included under A r t i c l e  A-I1 
(a )  of Appendix "AI'* which .FC in furtherance of the work hereunder, and 
may i nc lude  t h e  following: expenditures of cash,  exclusive of cash pay- 
ments r e l a t i n g  t o  items included i n  t h e  t o t a l  c o s t  of a p r i o r  period; t h e  
c o s t  of m a t e r i a l  and suppl ies  t r a n s f e r r e d  from stores inventory; unpaid 
d e l i v e r e d  o rde r s  f o r  s e rv i ces ,  suppl ies ,  and equipment; unpaid undelivered 
o r d e r s  ( commitments) f o r  items of equipment ; unpaid del ivered orders  
(commitments) for  ma te r i a l s  and suppl ies  purchased i n  normal end reason- 
a b l e  q u a n t i t i e s ;  w.d t k e  mount due t h e  Contractor  f a r  i nd i r ec t  cos:s i n  

.. : - .  . - - .  
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...... 

:b! Within rh ree  aonths  a f te r  t h e  end of eacr? -3ntra:t period and 
within three rocnt.ks af't'ter c,kc e x p i r e t i a n  o r  t e rmina t ion  of t h e  con t r ac t ,  
%he Zon t r sc t s r  shai.1 furnish its 2 e r t i f l e d  s t a t t m e n t ,  executed by an 
: f f i c l a l  of the  Ccntractor and also signPd by t h e  p r i n c i p a l  i nves t iga to r ,  
shewing t h e  Con t rac to r ' s  t o t z l  cos t  and evidencing i t s  performance under 
t h e  c o n t r a c t .  The statement s h a l l  be i n  t h e  form set forth i n  Appendix 
"C". The Contractor  understanas t h a t  t h e  Commission expects  t o  r e l y  on 
t h i s  z e r t l r ' i e d  5tatemer.t. The l m ; r x t c r  1s expectcf T O  maiatain aud i t ab le  
recx-ds as zontempiated by 2ErsSrapn ; Z I  a f  A r t i c l e  B-I1 t o  s u b s t a n t i s t e  
t h e  t o t a l  c o s t s  i nca r red  under t h i s  c o n t r a c t .  

' ? !  " -  . -  -:- ̂c  .c. i -  ................. 

,iiJ .-L,~- eqIA-pcz.z :.,t & ; a l z e a  ;L Appendix "A", t h e  
a c q u i s f t i o n  cos t  of which will cause the  equipnent 'dollar 

(If plant and equipment funds are provided for t h e  scquisi- 
? ion  Df equipment, v l t h  t i t l e  t o  be ves t ed  i n  the  Government, 
:he t o t a l  cost of s,=k eqicjment acqlAisitions shall not exceed 
t h e  anaunt budgeted fo r  such equipment u n l e s s  p r i o r  AEC 
approval has beec s t t a i n e d .  

- I I  11 
ieyw7ei - >  -. iz A~ger.::x : L  be i r c r e a s e d  by $530 or  more. 

I t  l l b l 9  
... . .  . .  ... 
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iWnen p l a n t  and equipmen: Pmds a r e  p r w i d e d  f o r  t h e  a c q u i s i t i o n  
cf ;averment p rope r ty ,  s d r t  I',cds s h a l l  Cat be t r a n s f e r r e d  t o  o the r  
b;ld3ef c a t e g o r i e s ,  and, eonveraeiy, %rids from o t h e r  budget ca t egor i e s  
shali not be used t o  acqu i r e  sacn equlpment. j 

( 4 )  Change of  t h e  p r inc ipa l  i n v e s t i g a t o r  o r  r educ t ion  of  15 
perzent or  more i n  t h e  ammnt sf Time  and e f f o r t  t h e  p r i n c i p a l  
i n v e s t i g a t o r  w i l l  devote t o  t he  WXK.  

3-22 
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1. 

2. 

3.  

4.  

5 .  

U.  S. ATOMIC ENERGY CO!V'!-!.II~SI'~N 

Statement of Annual Costs 

lame and address of Contractor:  

Contract number: 

Beginning and ending date of p e r t i n e n t  contract  period: 

Support ce i l i ng  f o r  t h e  p e r t i n e n t  c o n t r a c t  period: 

Costs incurred during t h e  p e r t i n e n t  cont rac t  period: 

Cost Categories Amount 

a. 

b. 

C .  

d. 

e. 

f. 

Salarier and Wages 
7 L i s t  p r inc ipa l  i n v e r t i g a t o r  and o t h e r  personnel 
i n  same d e t a i l  as shown i n  Appen2i.x "A" t o  the  
contract  and i n d i c a t e  t h e  related cos t  f o r  each; 
and, i n  addi t ion,  i n d i c a t e  t h e  approximate per- 
centage of t i n e  o r  e f f o r t  devcted t o  contract  
work by pr inc ipa l  i n v e s t i g a t o r . )  

Supplies and Slaterials 
(Show i n  sane d e t a i l  as i n  Appendix "A") 

%?%t of each piece of equipment separately 
l i s t e d  i n  Appendix "A" t o  t h e  cont rac t  o r  f o r  
which separate approval was obtained from AEC. ) 

Publicat  ion8 

Other 

i n  this category) 
separately each type of c o a t  included 

Total  Direct  expendi tures  

$ 

t 

- 1/ Appendix "C" is a sample statement.  
by t h e  Contractor should be c o n s i s t e n t  w i t h  t he  i temizat ion i n  
Appendix "A". 

The ac tua l  statement furnished 

c-1 



Cost CateAories 

P V .  

7 .  

i3 

h .  Orders d e l i v e r e d  but not paid f o r  
(Break down, by types of c o s t ,  items del ivered 
o r  s e r v i c e s  provided t h a t  were not paid for  at 
t h e  c lose  of  t h e  con t r ac t  pe r iod . )  

Amount 

8 

$ 

Unpaid undelivered o rde r s  for equipnent , supplies, $ 
and mater ia3  
(Break down, by types of c o s t s ,  items ordered but 
not d e l i v e r e d  at t h e  c lose  of t h e  con t r ac t  pe r iod . )  

Items of equipment s p e c i f i c a l l y  authorized by AEC $ 
f o r  purchase i n  p r i o r  con t r ac t  per iod and for 
inc lus ion  i n  t h e  t o t a l  c o s t s  for t h i s  con t r ac t  
pe r iod  

Total c o s t s  

T J t t i l  Costs  as defined i n  A r t i c l e  B-XXVII 
21. ti;e 23ritrazt Znargeaole t; uc (Z of 
t o t a l  u s ing  I shown i n  c o n t r a c t )  

I n f x m a t i o ?  regarding can t r iba t ions  by t h e  
3 n t r x t c ; r  322 not  i a . c l d z i  i:. propcr:ian&te 
sharing a f  casts .  S t a t e  t h e  extent  of  t h e  
Zan t r az to r ' s  a c r a a i  coritr ibstion of items 
l i s t e d  under A r t i c l e  A-I1 (b! of Appendix "A"; 
t h e  measGre of such contr ibut lons should be i n  
- c  uA,e s a c  'IECGS as t he  Cxi:raz:;f's ;>=itmeat 

under Article A - I 1  (b); c.g . ,  time, dollars, 
e t c .  A zon t r ac to r  consr ibut ian Gf a p r i n c i p a l  
i n v e s t i g a t o r  o r  other professional research 
staff  sha l l  be r e p m t e d  in terms of time o r  
e f f o r r  and ,costs f c r  each such inves t iga to r .  

- .  

I hereby c e r t i f y  t h a t  t h i s  r epor t  is t r u e  and co r rec t  t o  t h e  best of my 
knowledge and b e l i e f  and t h a t  t h e  c o s t s  and commitments l i s t ed  herein 
were incurred,  ex-ept as pravided i n  j. above, during t h e  per iod ind ica t ed ,  

I I l l b 2 2  
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$ 2  connec t lo r ,  v i th  t h e  perfon?.ar.:e o f  t h e  research provided f o r  under 
Y I . I ~  c m t r a c t  ard. i n  aczordance 25th the te-ms and conditions s e t  forth 
t h e r e i n .  
* x : 

Name and t i t l e  of principal investigator 

Signature Date 

Name and t i t l e  of business o f f i c e r  

c-3 
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APPENDIX "D" 

PZQUIEZICNTS RE'LATING TO EXCHANGES OF INFORMATION 

1. The requirements s e t  f o r t h  here ia  r e l a t e  t o  t h e  disseminat ion by t he  
Contractor of t h e  information developed under t h i s  con t r ac t  and/or 
under o ther  Commission programs t o  Countries by or through exchange 
a c t i v i t i e s ,  inc luding  but  not l imi t ed  t o  employment, work par t ic ipa-  
t i o n ,  v i s i t s  and correspondence. The tenn "Countries" ( including 
where used i n  the term "Soviet-Bloc Countr ies") ,  as used i n  t h i s  
Appendix "D", i nc ludes  all nat ions  (o the r  than the United S ta t e s ,  
i t s  t e r r i t o r i e s  and possess ions) ,  t h e  embassies, consula tes ,  and 
agencies of  such n a t i o n s ,  and ind iv idua l s  and organiza t ions  of ruch 
na t ions .  

2. For t h e  purpose of t h e s e  requirements t h e  Soviet-Bloc Countries 
cons i s t  o f :  

Group A 

Albania 
. Bulgaria 

Czezhosiovakia 
Estonia  

,e,,rLs 
L i t h u k i a  
?Gland and Danzig 
Rumania 
Union of Sovie t  S o c i a l i s t  Republics 

Huwary 

Group B 

China, inc luding  Manchuria ( includes Inner Mongolia; t he  
provinces  of Tsinghai and Sikang, T ibe t ;  t h e  former 
Kwantung Leased T e r r i t o r y ,  the presen t  Po r t  Arthur 
Naval Base Area and Liaoning Province) and excluding 
Taiwan (Formosa) 

of Berlin) 

Communist-controlled area of V i e t  Ian 
East Germany (Soviet  Zone of Germany and t h e  Soviet Sector 

North Korea 
Outer Mongolia 
Cuba 

3. The following exchange a c t i v i t i e s  between t h e  Contractor and my of 
t h e  Soviet-Bloc Countr ies  s h a l l  be subdect t o  the  p r i o r  wr i t ten  
approval of t h e  Commission on an ind iv idua l  case basis: 

D-1 



4. 

5 .  

/ 
5 .  

7 .  

a.  

b. 

C .  

RzBioyees of t h e  Contractor engagicg i n  employment by a c t i v i t i e s  
h _ _  .- , ~r travel  '3 ,  e.27 ;f :Lo S C - I : Q *  ----=Ax - -  J;?;rrtries where such 
en;loyees' trave: o r  af,:.er s x l v l t y  i s  f i n a n c i a l l y  supported by 
t k e  Commission. 

Coplopent  o f ,  o r  p a r t i c i p a t i o n  i n  a c t i v i t i e s  of t h e  Contractor 
by, na t iona ls  of any of t h e  Soviet-Bloc Countries i n  fur therance  
of o r  i n  connection w i t h  work under t h i s  con t r ac t .  

P a r t i c i p a t i o n  of na t iona l s  of any of the  Soviet-Bloc Countries 
a t  U. S. conferences,  meetings and symposia which a r e  supported 
by Commission m d s  or a r e  organized and d i r ec t ed  by persons 
rece iv ing  f i n a n c i a l  support f o r  such a c t i v i t i e s  from t h e  Commis- 
sion and ac t ing  i n  t h e  neme of t h e  Commission or t h e  Contractor .  

Unoff ic ia l  t r a v e l  t o  any of t h e  Soviet-Bloc Countries by employees of 
t h e  Contractor who hold a Commission secu r i ty  c learance  w i l l  be subjec t  
t o  t h e  prior approval of t h e  Commission on an i nd iv idua l  case  basis. 

The Contractor s h a l l  inform a l l  of i t s  employees who formerly held a 
Commission s e c u r i t y  c learance  of t h e  Conmrisrion's d e s i r e  t o  be advised 
of t h e i r  proposed u n o f f i c i a l  travel t o  any of t h e  Soviet-Bloc Countries. 
The Contractor s h a l l  n o t i f y  the  Commission of a l l  such proposed unoff i -  
c i a ;  ',ravel by i t s  emGlojees sf w?.izh It becomes aware pursuapt t o  t he  
n o t i f i c a t i o n  given i n  accordance with t h e  provis ions hereof .  

??,e C:r-:r&::x-, If ::.e :zr.:ri:: ? . e r e x  is a :os - type  r a t h e r  5har. a 
f ixed-price type ,  s h a l l  inform t h e  Commission, i n  advance whenever 
f e a s l k l e ,  of a l l  prcposed v i s i t s  by na t iona l s  of any of t h e  Ssviet-  
Bloc Countries and s h a l l  fu rn i sh  a repor t  thereof  i n  aczordance w i t h  
d i r e c t i o n s  furnished by t he  Contracting 9 f f i c e r .  

All correspondence and o ther  communications r e l a t i v e  t o  t h e  exchange 
of i n f o m a t i o n  whether with Soviet-Bloc o r  other  Countr ies  shall be 
sub jec t  t o  the  following pol icy  and procedure: 

a. T r a n s m i t t a l  o f  publ ished information r e l a t i n g  t o  t h e  peacef'ul uses  
of atamic energy i s  permit ted and encouraged provided t h e  t r ans -  
-:-+ - - . - a i s  t o  Countries listed hi ;r;q 3 of Sect ion 2.  , a jcve ,  a r e  
made in the name of the Contractor or t h e  Indiv idua l  s c i e n t i e t  and 
not  i n  the  name of the  Commission; 

b .  Transmi t ta l  of unpublished information r e l a t i n g  t o  t h e  peace fU 
uses  of atamic energy i s  permit ted and encouraged provided: 

(1) The information t ransmi t ted  i s  made ava i l ab le  t o  r eques t e r s  
i n  t h e  United S t a t e s .  I n  order  t o  insure  a v a i l a b i l i t y  t o  
reques te rs  i n  t h e  United S t a t e s ,  one copy of a l l  such unpub- 
l i shed  information (with t h e  exception of personal  :orrespond- 
ence covering informal s c i e n t i f i c  or t echn ica l  opinion)  s h a l l  
be forwarded t o  t h e  Contracting Off icer ;  

D-2 
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( 2 )  The t r a r s n l t t a i s  tz Countries i:s?ed 13 Section 2 . ,  above, 
arr 2zc;-;&-*>eL 5; 2 y ? z A r S t  fcr z - - T . c . - r - z - a  _"-- _ _ _  _ _ _ _  a*.- -,,ally TialGable - - 1  - 
mater;al :ri rq~zi"~.; ar.2 

The t r a n s n i t t a i s  t o  Ccur.:ries 1:stei is ;roup B of  Section 2 . ,  
above, are made i n  t h e  name of  t ke  Contractor o r  t h e  ind iv idua l  
s c i e n t i s t  and not  i n  t h e  name of the  Commission. 

( 3 )  

c .  Requests f o r  information not f a l l i n g  within the scope o f  t h e  above 
stated po l i cy  and any unusual requests  f o r  published and unpublished 
information s h a l l  be forwarded t o  t h e  Contracting Of f i ce r .  Examples 
of unusual requests  f o r  published and unpublished information include: 
(1) Requests f o r  c o l l e c t i o n s  of published documents or f o r  unpublished 
information which are n o t  r e a d i l y  ava i l ab le  t o  t h e  r e c i p i e n t  of t h e  
r eques t ;  (2 )  Requests for comprehensive and d e t a i l e d  unpublished 
design information and unpublished development information on major 
equipment , such. as r e a c t o r s ,  chemical processing p l a n t s ,  and 
acce le ra to r s ;  and ( 3 )  O f f i c i a l  correspondence from any government 
o the r  than t h e  United States, i t s  t e r r i t o r i e s  and possessions.  

As used i n  t h i s  Section 7: 

a.  

b. 

"he term "published information" means a l l  u n c l a s s i f i e d  s c i e n t i f i c  
and t echn ica l  docmerits ; ir.terc&l .xi xfs.xn& r e p o r t s ;  r e p r i n t s ;  
p r e p r i n t s ;  page proofs  of  JOWnal a r t i c l e s ;  engineering drawings; 
photographs; ftlms; no tes ;  i r r a d i a t e d  emulsions; e t c . ,  o r ig ina t ed  
.*.it?.-.- --.-- - -  -r ----,-s,..= 5 w .  

of Technical In fo rna t ion  Extension, Oak Iiidge, Tennessee, AEC 
decosi tory l i b r a r i e s ,  o r  other  sz';r"Ps I'r:.?. ;rhl:t: t h e  p b l i c  may 
obtain t h e  above :Des of' x f c r m a t i o c  by purchase o r  without c o s t .  

. . _  __. _ _  _.-.._ = 3 - d r .  - -  d - w e -  -..-, ,..1 ZY&:-LL-~  e l s h e r  fron: :'re Zivisior. 

The term "unpublished InformatLcc" means all u n c l a s s i f i e d  s c i e n t i f i c  
and t echn ica l  documents; i n t e r n a l  ani informal r e p o r t s ;  r e p r i n t s ;  
p r e p r i n t s  ; page proofs  o f  Journal  art;sles ; engineering drawings ; 
photographs; f i l m s ;  no te s ;  i r r a d i a t e d  emulsions; e t c . ,  o r i g i n a t i n g  
within Commission prsgrsrcs but which a re  not a v a i l a b l e  from t h e  
Division of Technical Information Extension, Oak Ridge, Tennessee, 
A E C  depository l i b r a r i e s ,  or from other  sources from which t h e  
public may n o m a L y  Gbtain t h e  inforn;atior, cy purchase o r  witnout 
cost. 

- 

8. In  rll u c h r n g e s  of information, cwe ahould be taken that t h e  release 
of t h e  information does no t  result i n  t h e  d i sc losu res  of R e s t r i c t e d  
Data o r  other  c l a s s i f i e d  information, o r  pr ivi leged information, i n  
v i o l a t i o n  of app l i cab le  l a w  and/or t h e  provisions of  t h i s  c o n t r a c t ;  o r  
t h e  disclosure of any information t h a t  would adversely affect t h e  patent  
i n t e r e s t  of t h e  Commission i n  v i o l a t i o n  of the provis ions of t h i s  contract .  

. .  
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SUPPLEMENTAL AGREEMENT 

THIS SUPPLEMENTAL AGREEMENT, en te red  i n t o  t h i s  &?a of , 
1967, e f f e c t i v e  as of t h e  1st day of May, 1967, by and between t h e  UNITED 
STATES OF AMERICA ( h e r e i n a f t e r  r e fe r r ed  t o  as t h e  "Government"), as repre- 
sented by t h e  UNITED STATES ATOMIC ENERGY COMMISSION (he re ina f t e r  r e f e r r e d  
t o  as t h e  "Commission"), and UNIVERSITY OF LOUISVILLE (he re ina f t e r  r e f e r r e d  
t o  as t h e  "Contractor" ) ; 

WITNESSETH THA!l': 

WHEREAS , t h e  p a r t i e s  here to  have he re to fo re  en tered  i n t o  Contract 
No. AT-( 40-1 1-3540 providing for  t h e  Contractor  s perfonnance of c e r t a i n  
research;  and 

WHEREAS, t h e  p a r t i e s  des i r e  t o  emend t h e  cont rac t  t o  provide for :  
( a )  t h e  continuance of t h i s  research and/or  t h e  performance of addi t iona l  
research;  ( b )  t h e  r ev i s ions  and/or addi t ions  o f  c e r t a i n  provisions thereof  
ir. z z c z r k r , c e  with ?=rent aFcli:sble r u l e s  and regula t ions  o f  t h e  Commis- 
s ion ;  and ( c l  as a result thereof ,  r e s t a t e  t h e  provis ions of t h i s  oont rac t  
aa of t h e  e f f e c t i v e  da t e  of t h i s  Supplemental Agreement; and 

'VHERXAS, t h i s  Supplement& Agreement i s  authorized by and negot ia ted 
under t h e  Federal  Property and Administrative Serv izes  Act of 1949, as 
amecded, 'and t h e  Atomic Ecergjr Act c f  1954, as amended; 

NOW, THEREFORE, t h e  p a r t i e s  do mutually agree t h a t  t h e  contract  
( inc luding  i t s  Appendices) is hereby r ev i sed  t o  read  as follows: 

ARTICLE I - THE RESELYCH TO BE PERFORMED 

(a)  The Contractor s h a l l  furn ish  personnel ,  f a c i l i t i e s ,  equipment, 
materials, and suppl ies  subs t an t i a l ly  t o  t h e  ex ten t  set f o r t h  i n  Appendix 
" A " ,  sztzzhe? ' ne re to  225 zade a ;art he reo f ,  endeavor t o  p r s x r e  sr  f ab r i -  
cate t h e  items spec i f i ed  in A-III of raid Appendix "A", urd therewith per- 
form t o  t h e  bes t  of i t s  a b i l i t y  t h e  research  provided for  i n  Appendix "A" 
and r e p o r t  thereon  pursuant t o  t h e  provis ions  of t h i s  contract .  Substan- 
tial dev ia t ions  *om the foregoing s h a l l  be d iscussed  with and subject t o  
t h e  w r i t t e n  approval of t h e  Commission. 

( b )  This  work s h a l l  be conducted under t h e  d i r e c t i o n  of Dr. Louis A. 
Krumholz or  such o ther  member of t he  Cont rac tor ' s  staff as may be mutually 
s a t i s f a c t o r y  t o  t h e  p a r t i e s .  

... ...-. . *T--A --' : .+ 
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AYTICLE I1 - ??E PEE103 FOE P E R K A W C E  

The per iod f o r  performance under t h i s  con t r ac t  s h a l l  exp i r e  on Apri l  30, 
1968; provided, however, that t h i s  per iod may be extended f o r  add i t iona l  
per iods by the mutual w r i t t e n  agreement of t h e  p a r t i e s .  

ARTICLE I11 - CONSIDERATION 

(a )  I n  full cons ide ra t ion  of t h e  Cont rac tor ' s  performance hereunder 
f o r  t h e  per iod commencing on May 1, 1967, and exp i r ing  on April 30, 1968, 
t h e  Canmission shall pay t h e  Contractor t h e  sum of $32,512.00. 

ARTICLE I V  - ADDITIONAL CONTRACT PROVISIONS 

Appendix "B", a t t ached  he re to  and made a part hereof ,  sets f o r t h  
add i t iona l  g e n e r s l  p rov i s ions  of th i s  con t r ac t .  

ARTICLE V - GOVERNMENT PROPERTY 

!a) TEP following items of Froperty t o  be procured o r  f ab r i ca t ed  by 
t h e  Contractor a r e  hereby l i s t e d  as "Government property":  None. . 

I N  VITNESS WHEFEOF, t h e  T a r t i e s  have executed t h i s  Supplemental 
&reenen:. 

UNITED STATES OF AMERICA 

BY: UNITEC STATES ATOMIC ENERGY 
COMMISSION 

UrJTVERSITY OF LOUISVILLE 

BY : A) 
TITLE : -0. win mw-t 

I I I l b 2 8  



A PPENS IX "A " 

For t h e  Contract Pe r iod  May 1, 196'7, through A p r i l  30, 1968 

A - I  RESEARCH TO BE PERFORMED BY CONTRACTOR 

The Contractor will conduct research on t h e  energy flow through 
the  b io ta  of t h e  a q u a t i c  ecosystem i n  Doe Run, Meade County, 
Kentucky. 
study of t h e  c a l o r i f i c  values of t h e  major organisms i n  Doe 
R u n  and t h e  accumulation and loss of Cesium 134, following 
innocu la t ion  of Doe R u n  with rad ioac t ive  Cesium, by t h e s e  
organisms, (2) con t inua t ion  of s tud ie s  on t h e  p o s s i b l e  
c o r r e l a t i o n - o f  t h e  accumulation and loss of Cesium 134 with 
t h e  t r a n s f e r  of energy through the  ecosystem, (3)  a d e t a i l e d  
study of t h e  b io logy  of t h e  blacknose dace, Rhinichthys 
a t r a t u l u s  meleamis Agassiz, a f i s h  be l ieved  t o  be endemic 
t o  t h e  headwaters of Doe Run, and (4)  con t inua t ion  of t h e  
d e t a i l e d  study of t h e  biology of t h e  amphipods Ga~mnarus 
b o u s f i e l d i  Cole and E. minus (Say). 

This  work will include such approaches as (1) 

A - I 1  APPROXIMATE LEVEL OF RESEARCH EFFORT 
Approx. 

( a )  Contractor iersorine;: $ oi time 

Dr. Louis A. Krumholz Acaseme 5M 
P r i n c i p a l  I n v e s t i g a t o r  2 Summer Mos. 130% 

2 Research A s s i s t a n t s  100% 

2 Research Associates 10% 
Laboratory A s s i s t a n t s  1,500 Hrs. 

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

L a b o r a t o v  space ar.d f a c i l i t i e s  necessary f o r  t h e  P r i n c i p a l  
h v e s t i g a t o r  t o  conduct a d e t a i l e d  study of t h e  energy fiow 
through t h e  b i o t a  of Doe Run will be a v a i l a b l e  €0 the  
p r o j e c t .  Major items of equipment a v a i l a b l e  t o  t h e  p r o j e c t  
include proportional gas flow counters,  fume hoods, f i e l d  
vehicles, an  e l e c t r i c  single-pan balance, c a l c u l a t o r s ,  
a spectrophotometer, centr i fuge,  drying ovens, stereosoom 
microscopes, and o ther  r e l a t e d  equipment. 

A - I 1 1  I T W  OF EQUIPMENT TO BE PURCHASED OR FABRICATED Estimated 
BY CONTRACTOR COSTING $500 OR MORE Cost 

S c i n t i l l a t i o n  Well Counter and Sh ie id  $2,445.00 



APPENDIX "B" 

AFTICLE B-I - 3EFIXTIONS 

( a )  The t e r n  "Commission" means t h e  United S t a t e s  Atomic Energy 
Commission or any duly au thor ized  r e p r e s e n t a t i v e  the reo f ,  including t h e  
Contract ing Off icer  except f o r  t h e  purpose of deciding an appeal  under 
t h e  a r t i c l e  e n t i t l e d  "Disputes." 

(b)  The term "Contract ing Off icer"  means t h e  person execut ing t h i s  
c o n t r a c t  on behalf  of the  Government and includes h i s  successors  o r  any 
duly  authorized r ep resen ta t ive  of any such person. 

( c )  Except as otherwise provided i n  t h i s  cont rac t  t h e  term "subcon- 
t r a c t s "  includes purchase o r d e r s  under t h i s  con t r ac t .  

ARTICLE B-I1 - INSPECTION, REPORTS, RECORDS AND ACCOUNTS 

( a >  The Commission s h a l l  have t h e  r i g h t  t o  inspec t ,  i n  such manner 
and at a l l  reasonable  times as it deems appropr ia te ,  a l l  a c t i v i t i e s  of 
t h e  Contractor  a r i s i n g  i n  the course of i t s  a c t i v i t i e s  under t h i s  c o n t r a c t .  

( '0) The Csritractor sha l l  aeke Fragress  ar.d other  r e p o r t s  i n  such 
manner and a t  such times as s p e c i f i e d  i n  A r t i c l e  B-XXI. 
s h a l l  a l s o  m a k e  such other reports t o  the Commission, w i t h  r e spec t  t o  

r e q u i r e  f r c n  t ime t o  time. 

The Contractor  

its Ilc+<vitles ..r;o* +::c -.__- ncr'  - - . - - r z c t ,  z s  t h e  Ce~- .z i rsLor ,  zzy reascr,ably 

. .  , 
( c ;  Tke Csr.%ractor agrees  t o  keep records c - 2  L Z Z L S  of account , i n  

accordance wit?. genera i ly  accepted accounting p r inc ip l e s  and p r a c t i c e s ,  
covering i t s  c o s t s  and expendi tures  f o r  t he  research work under t h i s  
con t r ac t .  

( d )  The Commission s h a l l  a t  a l l  reasonable t imes ce  afforded access  
t o  t h e  premises azzd t o  t h e s e  books and records and t o  r e l a t e d  correspond- 
ence,  r e c e i p t s ,  vouchers, memoranda, and other  da t a  of t h e  Cont rac tor ;  
and t h e  Contractor sha l l  preserve  such books and papers ,  without addi-  
t i cca l  =znsezsa t~ ; -  t t e r e f e r ,  f a r  a pried cf :krea ( 3 )  years  a f t e r  
completion of th i r  con t r ac t .  

ARTICLE SI11 - PUBLICATION OF RESULTS 

( a )  Research r e s u l t s  ob ta ined  under t h i s  contract  s h a l l  be made 
s v a i l a b l e  t o  all through normal and accepted channels without r e s t r i c -  
t i o n  except t h a t  no R e s t r i c t e d  Data as def ined i n  t h e  Atomic Energy Act 
of 1954 o r  o ther  c l a s s i f i e d  information s h a l l  be 2isclosed t o  unauthor- 
ized  persons. 
supported by t h e  Commission. 

Such pub l i ca t ion  s h a l l  i n d i c a t e  t ha t  t h e  r e sea rch  was 
Seven ( 7 )  copies  of each a r t i c l e  submitted 

B-1 
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. - .  by t h e  Ccntraczar fsr ;z;-:catioc snall  be promptly s e z t  t c  t h e  c z z ~ i s -  . -  
;..l-_ sls; “rc -,-.---.=c:-- . - r - C  

_ I . _ “  -... -.*_ .._._ I -_ -_ . .  *:.e-* :?.e =:-::-e - .  - r  c. v c .  c . - r - - - - - - -  ,.-- 
Z - i . . .  _..- “ . - - . a - b - *  

_ .  

cc2;es ;f v:;::? 2 ;  f;:.z;;-- - -  T. -. - d L A > s ~ - ~ + 2  2:--i P..rr . ‘ - ’ .  ..A -.._ 3 . .  __. - . .  :-.->- J 
,-. . . .  . - 

. _ .  . - 
..,7r. ~ - - a -  - I I u -  -:..r u. 

ib) It i s  recognized t h a t  during t h e  course of :?.e r c r k  here-zxier 
o r  subsequent t h e r e t o ,  t h e  Contractor,  i t s  employees, o r  i t s  subcontractors 
may, from t ine t o  t ime,  d e s i r e  t o  publ ish,  within t h e  l i m i t  of s ecu r i ty  
requirements , information regarding t e c h n i c a l  o r  s c i e n t i f i c  d e v e l o p e n t s  
a r i s i n g  i n  t h e  course of t h e  con t r ac t .  I n  o rde r  t h a t  public disclosure 
o f  such information w i l l  not adversely a f f e c t  t h e  patent  i n t e r e s t  of t h e  
Commission, such information shall  be withheld from pub l i c  disclosure if 
it d i s c l o s e s  an invent ion o r  discovery,  which s h a l l  be promptly reported 
t o  t h e  Commission, and i n  such case it shall be withheld f o r  a period of 
fou r  ( 4 )  months after submission of t h e  information t o  t h e  Cannnission f o r  
pa t en t  review and poss ib l e  patent  a p p l i c a t i o n ,  unless t h e  Commission ap- 
proves ear l ier  release. 

ARTICLE B-IV - DISCLOSW OF INFORMATIOB 

( a )  It i s  mutually expected t h a t  t h e  a c t i v i t i e s  under t h i s  contract  
w i l l  no t  involve R e s t r i c t e d  Data o r  o t h e r  c l a s s i f i e d  information or mate- 
r i a l .  
_ _ _ _  = ~ x z o = r t : l r x  c:”.c-ze:s d -  z:L;r - 3  ;,‘.E. ex;Lra:L;r. :: :srr.i-e:icc sf ad- 
a c t i v i t i e s  under t h i s  c o n t r a c t ,  s a i d  p a r t y  s h a l l  n o t i f y  t n e  0ther“party 
accordingly i n  wr i t i ng  without delay.  . - - - - . - - . . .  - -  7c-?=:.z. . . :  - - :  L ? c  - - 2 - . .  - = e - = - -  - -  c - = = - - [ I y 2 1  

Data and o t h e r  c l a s s i f i e d  information ma m a t e r i a l ,  i n  accordance w i t h  
a.;;~::z:-? l a w  ET.:: ::.e r ~ y : i r + - c e r t s  of t h e  Cxx~iss :c r -~  zz? s h a l l  - r - - - + ’ - r  - J  

ir.fcrc ;Le zC,;SSiG:; ir. -*T::x,~ If ir-5 wner. =esf.rIctea lis- :r ; 2 e r  
ClasslfSed icformation o r  meterial becomes involved. If a r i  YTXL 3.5- 
s t r i c t e d  Lata o r  o the r  : I z s s i f i ed  icformation o r  m a t e r i a l  5econes involved, 
o r  i:! t h e  mutual judgment of  t h e  p a r t i e s  it appears l i k e l y  t h a t  ? . e s t r i c t e i  
2 ~ : s .  cr  o t h e r  c l s s s i f i e d  ir.fs.-matior, o r  ma te r i a l  r.ay Secore tzvol-red, t Y - 5  
Contractcr  a h z L  have t h e  r igh t  t o  terminate p e r f o m a c e  of t k e  Y S Z L  z- l f r  

ing  t e rmina t ion  f o r  t h e  convenience of t h e  Government s h a l l  apply. 

It is understood, however, t h a t  i f ,  i n  t h e  opinion of e i t h e r  p a r t y ,  - -  
. .  - - -  - 

I n  any event ,  the  _ I -  Contractor - s h a l l  
-, z - . -  _ _  n .  _ _ _ _  ~ - .  . .  = - - e - - . -  . ¶ - - - - = - - -  _ _ - - - - -  

_ _  a... L - - ~. - .  . 7  

. -  . .  - . .  

. .  - u.,,s r .  .:cr.tra:t Z E ~  is s-~:k CVCT.: =?.e p v r 5 s i c r . s  cf z k t s  ~ o ~ t r a ~ :  res7ec:- 

--*E-f - ---,.= .-- - -  = - a_---- r ~ - i = E. . . . .  - . -  - t, - - - =  r V -  r -c t  gerzit azj- X X - : : : . ~ L  :c . 
t o  R e s t r i c t e d  Data, or o the r  claseMled i n f o m k m v  oxcept in.accardance 
~ : t c  t h e  A ’ i x i c  5nergg Act cf ;95L, as anecded, acd t h e  Con-..lssi;r,’s 
r e g u l a t i o n s  or requirement s . 

. .  

( c )  The term “Restr ic ted Data” as used i n  t h i s  a r t i c l e  means a l l  
d a t a  concerning t h e  design, manufacture , or  u t i l i z a t i o n  of atomic weapons , 
t h e  product ion of  s p e c i a l  nuclear material, o r  t h e  use of spec ia l  nuclear 
n a t e r i a l  i n  t h e  production of energy, but s h a l l  not  include data  declassi-  
f i e d  o r  removed from t h e  Res t r i c t ed  Data category pursuant t o  sect ion 1b2 
~f t h e  Atonic Ecergy Act cf  195b, as amended. 
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ARTICLE B-V - RESPONSIBILITY FOR THE WORK 

( a )  The Contractor  is s o l e l y  respcnsible  for  t he  conduct cf the  
wcrk. 

(b) I n  ins tances  where t h e  car ry ing  out of t he  cont rac t  work in- 
volves a Commission l i c e n s e ,  t h e  provis ions of t h e  per t inent  l i c e n s e  
shall p r e v a i l  over any i n c o n s i s t e n t  provis ions of t h i s  con t r ac t .  

ARTICLE B-VI - FELLOWSHIPS 

The Contractor  agrees  t h a t ,  un less  t h e  Conmission s h a l l  g ive  i t s  
p r i o r  wr i t t en  approval ,  t h e  Contractor  s h a l l  not use any of t h e  funds 
provided by t h e  Commission under t h i s  contract  t o  pay t h e  s t ipend  of 
any appointment f o r  which commensurate se rv ices  a r e  not rendered under 
t h i s  con t r ac t  o r  t o  pay any part of t h e  s t ipend of a fel lowship of any 
kind .  

ARTICLE B-VI1 - wRIk'E3l MATERIAL 

(a)  The Contractor  hereby g r a n t s  t o  t h e  Government a roya l ty- f ree ,  
nonexclusive,  i r r evocab le  l i c e n s e  t o  reproduce, t r a n s l a t e ,  publ i sh ,  use 
and dispose o f ,  and t o  au tho r i ze  o t h e r s  t o  do so, a l l  copyrightable  mate- 
r ia l  produced o r  composed o r  de l ive red  t o  the  Government o r  its designees 
under t h i s  c o n t r a c t ,  inc luding  work no t  first produced or  composed by t h e  
Contractor i n  t h e  course of performance under t h i s  con t r ac t  but  incorpo- 
r a t e d  i n  t h e  material produced o r  composed or delivered under t h i s  con- 
::.ra:t ' k - ~ t  o n l y  t o  t h e  ex ten t  t ' ra t  tte Contractsr now h ~ s ,  cir p r i o r  t o  
f i n a l  set t lement  of the c o n t r a c t  may have, t he  r i g h t  t o  gran t  such l i cense  
t o  such previously produced o r  composed work without becoming l i a b l e  t o  
say compensation t o  o the r s  s o l e l y  because cf such g r a n t ) .  

( b )  The Contractor  agrees  t h a t ,  except as t h e  Commission may other- 
wise s p e c i f i c a l l y  au thor ize  i n  wr i t i ng ,  t h e  Contractor w i l l  not include 
i n  any r epor t  o r  o ther  m a t e r i a l  de l ivered  under t h i s  c o n t r a c t ,  o r  i n  any 
published m a t e r i a l  r e l a t i n g  t o  t h e  work under t h i s  con t r ac t ,  any copy- 
r igh ted  ma te r i a l  owned by o t h e r s  which such owners have not  consented 
t o  have so included. 

( c )  The Commission w i l l  c o t  publish i n  advance o f  t h e  Cont rac tor ' s  
pub l i ca t ion  without prior coasultatioa with the Contractor .  

ARTICLE B - V I 1 1  - P A T m S  

( a )  Whenever any invent ion  o r  discovery is  made o r  conceived by 
t h e  Contractor o r  i t s  employees in t h e  course of o r  under t h i s  con t r ac t ,  
t h e  Contractor s h a l l  promptly fu rn i sh  t h e  Commission with complete infor-  
mation thereon;  and t h e  Commission s h a l l  have t h e  so l e  power t o  determine 
whether o r  not and where a pa ten t  appl icat ion s h a l l  be f i l e d ,  and t o  
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( b )  No claim f o r  pecuniary award o r  compensation under t h e  grovi- 
s ions of t h e  Atomic Energy Act of  1954, as amended, s h a l l  be asserted. 
by t h e  Contractor o r  i t s  employees w i t h  respect  t o  any invent ion c r  dis- 
covery made o r  conceived i n  t h e  course of o r  under t h i s  c o n t r a c t .  

( c )  Except as otherwise authorized i n  wr i t i ng  by t h e  Commission, 
t h e  Contractor w i l l  o b t a i n  pa t en t  agreements t o  e f f e c t u a t e  t h e  purposes 
of paragraphs ( a )  and ( b )  of  t h i s  a r t i c l e  from a l l  persons who perform 
any p a r t  of t h e  work under t h i s  c o n t r a c t ,  except such c l e r i c a l  and manual 
labor  persocnel as w i l l  not have access  t o  t e c h n i c a l  data. 

(a )  Except as otherwise authorized i n  w r i t i n g  by t h e  Commission, 
t h e  Contractor w i l l  i n s e r t  i n  all subcontracts  and purchase o rde r s ,  o the r  
than purchase o rde r s  f o r  standard c o r z e r c i a l  items, p r o v i s i m s  maktng 
t h i s  a r t i c l e  a p p l i c a b l e  t o  t h e  subcontract o r  purchase order. Except 
as otherwise authorized i n  wr i t i ng  by t h e  Commission, t h e  Contractor 

indemnifying t h e  Government aga ins t  l i a b i l i t y  f o r  use of  any i n v k t i o n  
or discovery and f o r  t h e  infringement o f  any Letters Patent  a r i s i n g  by 
v==:-,- +.E *-a -. - - T p s c =  ..c= -* -. ..  - - - - -  -_. - . ~  --,.* -.?= ='?, 

GovermeLt of ;;ems m&ncT&cturea o r  sLFpliea under t h e  purchase order.  

- _  . . A _ _ _  .- :~.SET: Ir. r-s-ckase cr2.trs f o r  s:x2zr5 zsnmerciel i t e z s  a Frz-risisr .  

- .  
I.-- .*, _ _  - _ _  _._- eb-c-2.t c" -.:-..e - A  _-.. _ _  -.._ - - -  , a _ - ,  _ -  - _  

( a )  Except as otherwise provia25 i n  t h i s  paragraph ( a )  and p r s 6 r q : h  
( 5 )  of thls A r t i c l e  B-IX, t i t l e  t o  a l l  materials, s u p p l i e s ,  and e2uipment 
purchased o r  otherwise acquired by t t e  Contractor i n  t h e  perforx..,-..-e of 
i t s  research a c t i v i t i e s  s f i h l l  Le an& remalr, ir. t h e  Contractor .  ;j::eFt as  
otherwise e.gree5 i n  w r i t i s g ,  t i t l e  t o  any I ~ e m s  of p rope r ty  l i s t e 5  as 
"Government property" shal l  pass d i r e c t l y  to t h e  Government; such prop 
e r t y  s h a l l  be sub jec t  t o  paragraphs (b), ( c ) ,  ( a ) ,  and ( e )  of  t h i s  

- 

t V L : - - -  : - -y .- - - - - -  - _... -. 
( b )  Subject t o  t h e  mutual agreemect of t h e  Com.z~issior, znd tte Coz- 

t r a c t o r ,  t h e  Government may f u r n i s h  the Contractor items of equipnent, 
materials, supp l i e s ,  or f a c i l i t i e s  f o r  use by t h e  Contractor  i n  the per- 
formance of t h e  c o n t r a c t  work; t i t l e  t o  these  items shall remain tr; t h e  
Government un le s s  otherwise agreed i n  wr i t i ng .  
and t h e  items of  p r o p e r t y  l i s t e d  elsewhere i n  t h i s  c o n t r a c t  as Gcyernment 
property are h e r e i n a f t e r  r e f e r r e d  t o  as "Government p rope r ty . "  
Government property s h a l l  not be affected by t h e  inco rpora t ion  o r  a t t ach -  
ment thereof  t o  zny pro?er ty  n o t  owned by t h e  Government nor s h a l l  any 

Such items of property 
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such p rope r ty ,  o r  a q  ;art :hereof, be C Y  'ceccre zi f i x t u r e  o r  l o s e  i t s  
i d e n t i t y  es  per scza l ty  x a s o c  of  affLxsf,icr. :t =r:- r e z l t y .  

- L 8  _ _ _ _  sze: . :  : : k : : : : ~ z - e ,  trle 2:z:rz::cr SZL- - .  ~ s s s e  L- - -  . . -  ,. - r _  / - \  - 
, -  

itezs cf S:verr...er.: ; r z~~r :y  :c te sdi:5:->- . -  ~ . & r ~ + i  -L:h a5 i d e n t i f y l z g  
mark cr ~3-33~; i r . i i c a z h g  7nat t k e  izecs Ere :?.e ; rcper ty  of t h e  Ssvern- 
rnent. The Contractor s h a l l  maintain a t  a l l  t i n e s  ar.d i n  a manner satis- 
f a c t o r y  t o  t h e  Commission r eco rds  showing t h e  use and d i s p o s i t i o n  of 
Government property,  and u r l e s s  otherwise authorized i n  w r i t i n g  by t h e  
Commission, s h a l l  use Government p rope r ty  only f o r  t h e  purposes of  t h i s  
c o n t r a c t .  
reasonable  times and t h e  Zommission s h a l l  at  a l l  reasonable  t i m e s  have 
access  t o  t h e  premises wherein any i t e m s  of  Government p rope r ty  are 
l o c a t e d  . 

( d )  

Such records s h a l l  be sub jec t  t o  Comission in spec t ion  a t  a l l  

The Contractor s h a l l  promptly n o t i f y  t h e  Commission of any 
loss o r  d e s t r u c t i o n  of o r  damage t o  Government FroFerty. 
s tood  t h a t  t h e  Contractor shall  no t  be l i a b l e  fo r  any such loss, destruc-  
t i o n ,  or damage, un le s s  t h e  same results from w i l l f u l  misconduct or lack 
of good f a i t h  on t h e  p a r t  of any corporate o f f i c e r  o f  t h e  Contractor ,  or 
o f  one or more of t h e  Coc t r ac to r ' s  r e p r e s e n t a t i v e s  having supervision 
o r  d i r e c t i o n  of a l l  o r  s u b s t a n t i a l l y  a l l  of  t h e  a c t i v i t i e s  under t h i s  
c o n t r a c t .  
o r  c?exge ,  it s h a l l  pr------* _ _ . C  -- I Q r T c - - V A  4- ..*- - : ? e r e f o r  :s t3.e s n t l s f s c t i o n  cf tte -_ - - - - - - -_ .  . .  : n  -;- 
wb..-..- ;D Ad.- , A -  ---- C c L z r a x u  is no t  i i a b i e  t n e r e f c r ,  ana I s  indemnified, 
reimbursed, o r  otherwise compensated f o r  such loss, d e s t r u c t i o n ,  o r  
damage, it s h a l l  prornFtlg e-.ccuzt t:-.erefcr Cc ::'.e s r : i s f s c t i ~ ~  of t ' r e  

It i s  under- 

I f  t h e  Contractor is l i a b l e  f o r  any such loss ,  d e s t r u c t i o n ,  
& "  

. .  --- - - _ - -  - _  -._II*-_.. -.. 

- - -  (t 1 .KL:?. ::.e x z : : : ~  z z z ~ z - , - ~ :  21' :?-e VCZ--.:SS:::-, . .  -1.t  Coc+,rsctar 
may s e l l ,  t r a n s f e r  o r  c+"=--- _.___ #ise  dispose cf i t e n s  of Government property 
t o  such p a r t i e s  and upon such terns as so  apprcved, o r  i t s e l f  acquire  
t i t l e  t o  items of  GoverrsleEt p rope r ty  upon such terns as xzy be mutually 
agreed upon i n  wr i t i ng  by :he Contraztor  znd t h e  Commission. 

a c q u i s i t i o n ,  shal l  be paid by t h e  Contractor  t o  
0s a c z o m t  oI' C s . ~ i s s i o r ,  p z j j e n t s  t o  be made unaer this c o n t r a c t ,  as t h e  
Commission may d i r e c t .  
the  Contractor  s h a l l  ?el i - :er  
re;xst (suL tac iy  pacxea ana shipped at the Government's expense.). 

- -  

The ~ r o -  
ceees  zf a:? s - t i ~ ~  2LsGcs;;izz, - .  ZT,d any agreei --- = - L L -  _ _  acy such Cor t r ac to r  

C-overrment, o r  c r e d i t e d  

Subject t o  t h e  o t h e r  provis ions o f  t h i s  c o n t r a c t ,  
Zcverr-yent c ~ : y e y t - -  t, _ _ _ _  CCrr-?,iSSiOr. -;Or. - -  

AiiTICLE B-X - TEFX1:iAXON r'GR CONVENIEU'CE OF TEE GOVERNMENT -- 
( a )  The performance of work under t h i s  c o c t r a c t  may be terminated,  

i n  wkole o r  from time t o  time i n  p a r t ,  by t h e  Governnent whenever f o r  
any reason t h e  Cofitracting O f f i c e r  s h a l l  determine t h a t  such terminat ion 
i s  i n  t h e  best i n t e r e s t  of t h e  Government. 
s h a l l  be e f f e c t e d  by del ivery t o  t h e  Contractor of a Notice of Termination 
spec i fy ing  t h e  ex ten t  t o  wkich performance of work under t h e  con t r ac t  i s  
t e m i c a t e d  and t h e  date q c n  whici. such t e m i n a t i c r .  'cecomes e f f e c t i v e .  

Terninat ion of work hereunder 
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( b )  After r e c e i p t  of t h e  Notice of Termination t h e  Contractor s h a l l  
cancel  i t s  outstanding commitments hereunder covering t h e  procurement of . .  - a id :* :?F  

t h e  Coritractor s h a i l  exer2:se L- rezsonable 2Liigesce Z G  a ~ : ~ q l i s k  t h e  
c a n c e l l a t i o r  o r  diversicr.  zf i:s outs tazdmg comzitner.: 5 zcvering -,ersona: 
s e rv i ces  and extending beyond t h e  da t e  o f  such terminat ion t o  t h e  extent  
t h a t  t hey  r e l a t e  t o  t h e  performance of  any work terminated by t h e  no t i ce .  
With respect  t o  such canceled commitments, t h e  Contractor agrees t o  (1) 
set t le  a l l  outstanding l i a b i l i t i e s  and a l l  claims a r i s i n g  out of such 
cance l l a t ion  of commitments, with t h e  approval o r  r a t i f i c a t i o n  of t h e  
Contracting Of f i ce r ,  t o  t h e  ex ten t  he may r e q u i r e ,  which approval o r  
r a t i f i c a t i o n  s h a l l  be f i n a l  f o r  a l l  purposes of t h i s  c l ause ,  and (2) ass ign  
t o  t h e  Government, i n  t h e  manner, a t  t h e  t h e ,  and t o  t h e  ex ten t  d i r e c t e d  
by t h e  Contracting Officer, a l l  of t h e  r i g h t ,  t i t l e ,  and i n t e r e s t  of t h e  
Contractor under t h e  orders and subcontracts  so terminated,  i n  which case  
t h e  Government s h a l l  have t h e  r i g h t ,  i n  i t s  d i s c r e t i o n ,  t o  se t t le  or pay 
any o r  all claims a r i s i n g  out of  t h e  terminat ion of such o rde r s  and 
subcontracts .  

z a t e r l a l s ,  s;;p,les, eq;irxAer.:, ar.5 n:s:el;ar.esxa I ~ P Z S .  I.. * - * 4.1, _ _  

( c )  The Contractor s h a l l  suhnit i t s  terminat ion claim t o  t h e  Con- 
t r a c t i n g  Off icer  promptly after r e c e i p t  of a Notice of  Termination, but 
i n  no event later than  one yea r  from t h e  e f f e c t i v e  date the reo f ,  un le s s  
one o r  more extensions i n  w r i t i n g  are granted by t h e  Contracting Of f i ce r  
upon wri t ter ,  request of t h e  Contractor within such one-year period o r  
ailthorized extension t h e r e o f .  Lpon f a i i u r e  of t h e  Coctractor t o  subplit 
i t s  terminat ion claim w i t h i n  the ttne allowed, t h e  Contracting Officer 
may, subject  t o  any review requ i r ed  by t h e  Commission's procedures i n  
= E E -  -,- as SI' tne  dtite cf exs=~z;zr .  ;f - n C r  -4..:z-z::, i .. =- _____.._ - -,.- - :-e, ;z ::?e 
basis o f  information a v a i l a b l e  t o  him, t h e  amount, i f  any, due t o  t h e  
Contractor by reascr. 2: :?-e t e r z i z a t l s z  a d  s h a i l  thereupon pay :C :ne 
Contractor t h e  amount so  determined. 

( d )  Any determinat ion of c o s t s  under paragraph ( c )  shall  be governed 
by t h e  cos t  p r i n c i p l e s  set f o r t h  i n  Subpart 1-15.3 of t h e  Federal  Procure- 
z e c t  ?egulat ions ( A 1  C P .  1-15.31, as ir. e f f e c t  ar, t h e  d a t e  of t h i s  c o n t r a c t ,  
except t ha t  i f  t h e  Contractor  i s  not an educational i n s t i t u t i o n  t h e  de t e r -  
mination s h a l l  be governed by t h e  cos t  p r l n c i p i e s  set f o r t h  i n  Subpart 
9-15.50 of t h e  Atanic Energy Conmission Procurement Regulations ( 4 1  CF'R 
9-15 50 0 

( e )  Subject t o  the p rov i s ions  of paragraph ( c )  above, and sub jec t  
t o  any review required by t h e  :omiss ion ' s  procedures i n  e f f e c t  as of 
the d a t e  of execution of t h i s  contract, t h e  Contractor and the Contract- 
ing  Officer may agree upon t h e  whole or any p a r t  of t h e  amount o r  amounts 
t o  be paid t o  t h e  Contractor by reason of t he  terminat ion under t h i s  
c lause,  which amount or amounts may include any reasonable c a n c e l l a t i o n  
charges thereby incurred by t h e  Contractor and any reasonable loss upon 
outs tanding commitments for personal  s e rv i ces  which it is  unable t o  cancel :  
Provided, however, That i n  connect ion w i t h  any outstanding commitments f o r  

f I f l b 3 5  
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personal s e r v i c e s  which t h o  Contracf,or is ur.able t o  cancel ,  t he  Contractor 
s h a l l  have exe rc i sed  reasczable  d5l lgecce t o  d i v e r t  suck commitner?s t o  
its =:her activi: les x-5 s g e r a t l o z s .  .I--- ... SL:?- sqreenen: shall be --bodied 
5:. EL LTer.iment ts t L l s  cx.:ract ar.2 t k c  Zoctractor snall  be paic! :ke 
agreed amourit. 

(f) The Government may from time t o  time, under such terms and con- 
d i t i o n s  as it may p r e s c r i b e ,  make p a r t i a l  payments against  c o s t s  incurred 
by t h e  Contractor i n  connection with t h e  terminated port ion of t h i s  con- 
t r a c t ,  whenever, i n  t h e  opinion of  t h e  Contracting Off icer ,  t h e  aggregate 
of such payments i s  wi th in  t h e  amount t o  which t h e  Contractor w i l l  be 
e n t i t l e d  hereunder. If t h e  t o t a l  of such payments i s  i n  excess of t h e  
amount f i n a l l y  agreed or determined t o  be due under t h i s  c l ause ,  such 
excess s h a l l  be payable by t h e  Contractor  t o  t h e  Government upon demand: 
Provided, That i f  such excess i s  not so pa id  upon demand, i n t e r e s t  thereon 
s h a l l  be payable by t h e  Contractor t o  t h e  Government at t h e  rate of 6 per- 
cent per  annum, beginning 30 days fram t h e  d a t e  of such demand. 

( 8 )  The Contractor agrees t o  t r a n s f e r  t i t l e  t o  t h e  Government and 
deliver i n  t h e  manner, at t h e  times, and t o  t h e  ex ten t ,  i f  any, d i rec t ed  
by t h e  Contracting O f f i c e r ,  such information and items which, if t h e  con- 
t r a c t  had been completed, would have been required t o  be furnished t o  t h e  
Government, including:  

(1; 2ccple:ed o r  p a r t i a X y  ccai;ieted plans,  drawings, arid 
information ; and 

( 2 ,  * . * & - t r - k l a  . r  - -  i n , - -  --:-- - - - - ,  -- t - - L ~ z e i  ;r ;r. Srocess or  a c c i i r e c  
i n  c o n n e c t i w  with t h e  performance of  t h e  work t e r n i c a t e i  by t h e  
not i c e .  

Other t han  t h e  above, any terminat ion icventory r e s u l t i n g  from t h e  ter-  
mination of t h e  con t r ac t  may, with t h e  w r i t t e n  approval of t h e  Contracting 
Off icer ,  be so ld  o r  acquired by t h e  Contractor under t h e  condi t ions pre- 
scr iked by and a t  a p i c e  cr p r i c e s  EFpZs*Jed by t h e  Contractlcg Off icer .  
The proceeds of any such disposi+,ion s h a l l  be applied i n  reduction of any 
payments t o  be made by t h e  Governmect t o  t h e  Contractor under t h i s  contract  
o r  s h a l l  otherwise be c r e d i t e d  t o  t h e  p r i c e  or cost  of work covered by 
t h i s  con t r ac t  o r  oaid i n  si.xh o the r  manner as t h e  Contracting Of f i ce r  
may d i r e c t .  Pending f i n &  a i spos i z ion  or' property arising from t h e  ter- 
mination, the Contractor  agrees t o  take such ac t ion  as may be seiessary, 
o r  as t h e  Contract ing Off icer  nay d i r e c t ,  f o r  t h e  p ro tec t ion  and preserva- 
t i on  of  t h e  p rope r ty  r e l a t e d  t o  t h i s  c o n t r a c t  which is In t h e  possession 
of t h e  Contractor and i n  which t h e  Government has o r  may acquire  an 
i n t e r e s t  . 

( h )  Any d i s p u t e s  as t o  quest ions o f  f a c t  which may arise hereunder 
shall be sub jec t  t o  t h e  "Disputes" a r t i c l e  of t h i s  contract .  
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ARTICLE B-XI - PAYMENTS 

45% - fo l lowing  execut ion  of t h i s  cont rac t  (and followlzq 
t h e  e f f e c t u a t i o n  of  each extended p e r i o d ) .  

45% - upon subsequent r e c e i p t  of m i t t e n  r eques t  from t h e  
Con t rac to r  when t h e  Contractor determines t h e  amout  
r eques t ed  is then  required i n  connection wi th  work 
under t h e  c o n t r a c t .  

10% - fo l lowing  submission by t h e  Contractor  of t h e  annual 
progres s  report or f i n a l  report  provided f o r  i n  
A r t i c l e  B-XXI, i n  form and content s a t i s f a c t o r y  t o  
the  Commission, wi th in  a reasonable pe r iod  of time 
fo l lowing  t h e  e x p i r a t i o n  of an annual  cont rac t .per iod .  

( b )  The payments made pursuant t o  paragraph ( a )  above shall not 
p re jud ice  o r  o therwise  a f f e c t  adverse ly  any of t h e  Government's r i g h t s  
under t h e  c o n t r a c t .  For purposes  of settlement i n  the event  of termina- 
t i o r .  ?crszznt t o  A r t i c l e  3-X he reo f ,  these  paymerts sha l l  not be cocstrued 
as ev iden t i a ry  o r  o therwise  i n d i c a t i v e  of t he  amcunt or  propor t ica  of t he  
work a c t u a l l y  performed by t h e  Contractor ,  and any excess  payment in  t h e  
light of A r t i c l e  B-X s h a l l  be promptly returned t o  t h e  C o m i s s i o r .  

( c )  A l l  payments under t h i s  con t r ac t ,  exceFt t h e  f i r s t  payzozt 
I - d , -  ,,,,.:do; _ _  _._ J r ,EL) above, w l L  Se s * ~ ' z ' = - ~  ~ _ _ _  "I :'-E submission by t h e  Contrac- 
t o r  t o  t h e  Con~issicr. sf such invoices  or vouchers as a r e  s a t i s f c t o r y  
t o  t h e  Comiss ion .  

( d )  With r e s p e c t  t o  any po r t ion  of the  f i r s t  n i n e t y  percent  of t he  
azc7;nt c f  cons lde ra t ion  provided f o r  ir,  Arzicle I11 cf t h i s  contract  not 
prev ious ly  paid t o  t h e  Cont rac tor  by t h e  Commission under paragraph ( a )  
above, it i s  understood and agreed t h a t  the  Commission s h a l l  have the  
r i g h t ,  exe rc i sab le  a t  any time during t h e  term of t h i s  c o n t r a c t ,  t o  i s sue  
a L e t t e r  of Cred i t  as provided f o r  by Treasury Department C i r c u l e  No. 1075 
of May ; E ,  i964, under which payments of t he  balance of t h e  f i r s t  ninety 
percent  of t h e  amount of s a i d  cons idera t ion  will be made. The'Contractor 
agrees  t h a t  such payments w i l l  be under the  Le t t e r  of  C r e d i t ,  and w i l l  be 
sub jec t  t o  t h e  submission by t h e  Contractor of Payment Vouchers on Letter 
of Credi t  (Standard Form 218) , i n  accordance with procedures  based upon 
Treasury Department C i r c u l a r  No. 1075 of May 28, 196L, and in s t ruc t ions  
i s sued  by t h e  Commission which a r e  agreed t o  by t h e  parties. The f i n a l  
t e n  percent  of t h e  cons ide ra t ion  provided f o r  i n  A r t i c l e  I11 of this con- 
t r a c t  w i l l  be p a i d  t o  the Contractor  by t h e  Canmission i n  accordance with 
paragraphs ( a )  - ( c )  above. The Commission reserves  t h e  r i g h t  t o  cancel 
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o r  modify, increase  o r  decrease  t h e  amount covered by t h e  L e t t e r  of Credit ,  
it such a c t i o n  i s  required because of a change ir. t he  aaount of considera- 
t i o n  provide i  frr 1:: A r t i c l e  11; of  :.'nls ccr.:ract. 
of a L e t t e r  of Credi t  and r e c e i p t  sf furids pursuazt zriereto s h a l l  r.ct 
pre judice  or  osherwise a f f e c t  adverse ly  any o f  t he  Sovernment's r i g h t s  
under t h i s  con t r ac t .  

:).e issuance szci use 

ARTICLE B-XI1 - EQUAL OPPORTUNITY 

(The following c l ause  i s  app l i cab le  unless  t h i s  con t r ac t  i s  exempt 
under t h e  rules and r egu la t ions  of t h e  Secre ta ry  of Labor ( 4 1  CFR, Ch. 60) .  
Exemptions include c o n t r a c t s  and subcont rac ts  ( i )  not exceeding $10,000, 
(ii) not  exceeding $100,000 f o r  s tandard commercial suppl ies  or r a w  mate- 
r ials,  and (iii) under which work i s  performed outs ide t h e  United S t a t e s  
and PO recrui tment  of workers w i th in  t h e  United S t a t e s  is  involved.)  

During t h e  performance of t h i s  c o n t r a c t ,  t h e  Contractor agrees as 
f ollows : 

(a )  The Contractor  w i l l  not  d i sc r imina te  against  any employee or 
appl icant  f o r  cmployment because of r a c e ,  creed,  co lor ,  o r  n a t i o n a l  o r i g i n .  
The Contractor  w i l l  t a k e  a f f i r m a t i v e  a c t i o n  t o  ensure t h a t  a p p l i c a n t s  are 
employed, and that anployees are t r e a t e d  during employment, without regard  
t o  t h e i r  r a c e ,  c r eed ,  c o l o r ,  o r  n a t i o n a l  o r i g i n .  Such a c t i o n  shall inc lude ,  
but not be ; k i t e d  t o  t h e  fol lowing:  employment, Gpgrading, demotion, or 
trrpsfer ; recrui tment  o r  recrui tment  adve r t i s ing ;  layoff  or t e rmina t ion;  
r a t e s  of pay or  o the r  forms of compensation; and se l ec t ion  f o r  t r a i n i n g ,  
including apprez- iceship.  The ZZ~.ZZZL-;X agrees :; p s t  i n  :GLS;~CUOGS 

p l aces ,  a v a i l a b l e  t o  employees and app l i can t s  f o r  employment, n o t i c e s  t o  
be provided by tke Cczt rac t ing  Ofi'Lcer s e t t i n g  far%!-. t h e  provis lons  of t h i s  
nondiscr iminat ion c lause .  

( b )  The Contractor  will, i n  a l l  s o l i c i t a t i o n s  or  advert isements  f o r  
employees placed by o r  on behalf of t h e  Contractor,  state t h a t  all qual i -  
f i e d  a p p l i c a n t s  w i l l  r ece ive  cons idera t ion  f o r  enp1qment withe-;: regard 
t o  r a c e ,  c reed ,  color, o r  n a t i o n a l  o r i g i n .  

( c )  
of workers w i t h  which it has a c o l l e c t i v e  bargaining agreement o r  o the r  
con t r ac t  o r  understanding, a no t i ce  t o  be provided by t h e  Contracting 
Officer, udvising t h e  labor union o r  workers' r ep resen ta t ive  o f t h e  Con- 
t r a c t o r ' s  commitments under Sec t ion  202 of Execution Order No. 11246 of 
September 24, 1965, and s h a l l  post copies  of t h e  not ice  in conspicuous 
places available t o  employees and app l i can t8  for employment. 

The Contractor  w i l l  send t o  each labor union or representative 

~ .*.. 

( d )  The Contractor  w i l l  comply wi th  a l l  provis ions of Bcecutive 
Order No. 11246 of September 24, 1965, and of t h e  rules, r egu la t ions ,  
and r e l e v a n t  o rde r s  of t h e  Sec re t a ry  of Labor. 
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( e )  The Contractor w i l l  f u r n i s h  a l l  information and r e p o r t s  requi red  
by Executive Order No. 112b6 of  September 2 4 ,  1965, and by t h e  r u l e s ,  
r e g u l a t i o n s ,  and orders  ;f t h e  Sec re t a ry  of Labor, ;r pursuact t h e r e t c ,  
and w i l l  permit access tG i t s  'COCKS, r eco rds ,  and accounts by t h e  Commis- 
s i o n  and the  Secretary of Labor f o r  purposes of inves t iga t ion  t o  a s c e r t a i n  
compliance w i t h  such r u l e s ,  r e g u l a t i o n s ,  and orders. 

( f )  I n  t h e  event of t h e  Con t rac to r ' s  noncompliance with t h e  nondis- 
c r imina t ion  c lauses  of t h i s  c o n t r a c t  o r  with any of such rules, r egu la t ions ,  
or o r d e r s ,  t h i s  cont rac t  may be cance led ,  terminated or  suspended i n  whole 
or i n  p a r t  and t h e  Contractor may be dec lared  i n e l i g i b l e  f o r  f u r t h e r  
Government con t r ac t s  i n  accordance wi th  procedures authorized i n  Executive 
Order No. 11246 of September 24, 1965, and such other  sanc t ions  may be 
imposed and remedies invoked as provided i n  Executive Order No. U246 of 
September 24, 1965, o r  by rule, r e g u l a t i o n ,  or order of t h e  Sec re t a ry  of 
Labor, or  as otherwise provided by l a w .  

( g )  The Contractor w i l l  inc lude  t h e  provisions of paragraphs (a )  
through ( g )  i n  every subcontract  or purchase order un less  exempted by 
rules, r egu la t ions ,  o r  orders  of t h e  Sec re t a ry  of Labor issued  pursuant 
t o  Sec t ion  204 of R e c u t i v e  Order No. 11246 of September 24, 1965, so 
that  such provis ions w i l l  be b inding  upon each subcontractor or vendor. 
The Contractor  w i l l  t ake  such a c t i o n  wi th  respect  t o  any subcontract  o r  
purchase order  a s  t h e  Ccmiss ion  may d i r e c t  a s  a means of enforcing such 
p rov i s ions  including sanct ions f o r  noncompliance: Provided, however, 
That i n  t h e  event t h e  Contractor becomes involved in, or is  threa tened  
w i t h ,  l i t i g a t i o n  with a subcoEtractor  o r  vendor as P- r e s u l t  of such d i -  
r e c t i o n  by the  Csm:ssicr., t h e  Ccct rac tor  may request t he  United S t a t e s  
t o  e n t e r  i n t o  such l i t i g a t i o n  t o  p r o t e c t  t h e  i n t e r e s t s  of t h e  United 
S t a t  e s . 

ARTICLE B-XI11 - CONVICT LABOR 

In connection with t h e  performance of work under t h i s  c o n t r a c t ,  
t h e  Contractor zgrees nct to employ any person undergoing sentence of 
imprisonment a t  hard labor .  

ARTICLE B-XIV - CONTRACT WORK HOURS mANDARDS ACT - OVERTIME 
COMPENSATION 

T h i s ' c o n t r a c t ,  t o  the exten t  t h a t  it i s  of a character  spe6i f ied  i n  
t h e  Contract Work Hours Standards Act (40 U.S.C. 327-3301, i s  subJect  t o  
the fol lowing provisions and t o  a l l  other appl icable  provis ions  and excep- 
t i o n s  of such Act and t h e  r egu la t ions  of t h e  Secretary of Labor thereunder:  

(a)  Overtime requirements. NO Contractor or subcontractor cont rac t -  
i n g  f o r  any p a r t  of t h e  cont rac t  work which may require  o r  involve t h e  
employment of laborers  or mechanics s h a l l  requi re  or permit any l a b o r e r  
or mechanic i n  any workweek i n  which he i s  employed on such work t o  work 
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i n  excess of e igh t  hours i n  acy calendar day o r  i n  excess of f o r t y  :curs 
i n  such workweek on work subject  t o  t he  provis ions  of  t h e  Contract i i x k  
E’:c-zs Standards Act m l e s s  s z c t  l a t c r e r  3r rnecr,anic r e z e l v e s  :mFe:-sazicz 
a: a r a t e  n c t  l e s s  thar. m e  w.5 one-naif times h i s  ’cesic r a t e  of ;zy fo r  
a l i  such hours worked i n  excess sf e ight  hocrs i n  any calendar day z r  ir. 
excess of f o r t y  hours i n  such workweek, whichever i s  t h e  g rea t e r  E s t e r  
of overtime hours .  

( b )  V io la t ion ;  l i a b i l i t y  f o r  unpaid wrrges; l i p u i d a t e d  damages. I n  
t h e  event of  any v i o l a t i o n  of t h e  provis ions  of paragraph ( a ) ,  t h e  Contrac- 
t o r  and any subcont rac tor  responsible  t h e r e f o r  s h a l l  be l i a b l e  t o  any 
af fec ted  employee f o r  h i s  unpaid wages. I n  a d d i t i o n ,  such Contractor and 
subcontractor  s h a l l  be l i a b l e  t o  t h e  United S t a t e s  for l i qu ida ted  damages. 
Such l i q u i d a t e d  damages s h a l l  be computed wi th  r e spec t  t o  each individual  
laborer o r  mechanic employed i n  v i o l a t i o n  of t h e  provis ions  of paregraph 
( a )  i n  t h e  sum of  $10 f o r  each calendar day on which such employee vas 
requi red  or permi t ted  t o  be employed on such work i n  excess of e ight  hours 
or i n  excess  of t h e  standard workweek of f o r t y  hours without payment of 
t h e  overtime wages requi red  by paragraph (a). 

( c )  Withholding f o r  unpaid wages and l i p u i d a t e d  damwes. The Con- 
t r a c t i n g  O f f i c e r  may withhold from the  Government Prime Contractor, from 
any moneys payable on account of work performed by t h e  Contractor or sub- 
con t r ac to r ,  such sums a s  may admi r i s t r a t ive ly  be determined t o  be r.e?es- 
s a ry  t o  s a t i s f y  any l i a b i i l t i e s  of suer, Contractor or  subcontractor ,  f a r  
unpaid wages and l i q u i d a t e d  damages as provided i n  t h e  provis ions of 
paragraph ( b )  . 

( a )  Subcontracts .  The Contractor s h a l l  i n s e r t  paragraphs (a  
through ( d l  of tkLs a r t i c l e  i n  a l l  subcont rac ts ,  ar.d s h a l l  r ey ic re  
t h e i r  i nc lus ion  i n  a l l  subcoztracts  of any t i e r .  

( e )  Records. The Contractor s h a l l  maintain pay ro l l  records containing 
t h e  information s p e c i f i e d  i n  29 CFR 516.2(a). 
preserved f o r  t h r e e  years  from the  conpiet ion of t h e  con t r ac t .  

Such records s h a l l  be 

ARTICLE B-IN - DISPLTES 

(a )  Except as otherwise provided i n  t h i s  c o n t r a c t ,  any dispute  con- 
cerning a ques t ion  of f a c t  a r i s i n g  unaer t h i s  cont rac t  which i s  not ais- 
posed of by agreement shall be Uecfdcd by t h e  Contract ing Officel‘, who 
s h a l l  reduce h i s  dec i s ion  t o  writlr.g and m a i l  o r  otherwise fu rn i sh  a copy 
thereof t o  the Contractor .  The decieion of the Contracting Officer ahall 
be f i n a l  and conclusive unless  within 30 days fran t h e  da t e  of rece ip t  of 
such copy, t h e  Contractor  nails or otherwise fu rn i shes  t o  t h e  Contracting 
Off icer  a w r i t t e n  appal  addressed t o  t h e  Camnission. 
Commission o r  i t s  duly authorized r ep resen ta t ive  for t h e  determination of 
such appeals  s h a l l  be f i n a l  and conclusive unless determined by a court  
of competent j u r i s d i c t i o n  t o  have been f raudulent ,  o r  capr ic ious ,  cr  

The decis ion  of t h e  
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(b) This  "Disputes" u t i c l e  does not  oreclude cons ide ra t ion  of l a w  
quest ions i n  connection with dec i s ions  provided for  i n  paragraph ( a )  
above: 
making f i n a l  t h e  d e c i s i o n  o f  any a d n i n i s t r a t i v e  o f f i c i a l ,  r e p r e s e n t a t i v e  , 
or board on a question o f  l a w .  

Provided, That nothing i n  t h i s  contract  shall be construed as  

ARTICLE B-XVI - OTFICIALS NOT TO BENEFIT 
---.- 

No member of o r  d e l e g a t e  t o  Congrsss, o r  resicient c o m i s s i o n s r ,  shall 
be admitted t o  any s h a r e  o r  part of  t h i s  con t r ac t ,  or t o  any b e n e f i t  t h a t  
may arise therefrom; bct t h i s  provision s h a l l  not be construed t o  extend 
t o  t h i s  coc t r ac t  i f  nade wi th  a corporat ion f o r  i t s  general  b e n e f i t .  

ARTICLE B-XVII - COVENANT AGAINST -. CONTINGENT F?ZES 

The Contractor war ran t s  t h a t  no person o r  s e l l i r g  agency has  been 
employed o r  r e t a ined  t o  s o l i c i t  o r  secure t h i s  contract  upon a n  agreement 

fee, excepting DOL-- r'lc'e employees o r  Dona f i d e  established commercial 
o r  sel1ir.g a5en:ies m a i n t a i n e i  by t h e  ?-,:.:rz::zr fer t h e  purpose of  sec .z -  
i ng  business .  !or ;resch o r  v l c l a t i c n  of this wzrrz::y :?.e ~ Z c v e r x ~ e n t  
s h a l l  hzve the r i g h t  t o  acnu l  t h i s  :cr.:rzct without l i a b l i i t y  o r  ;r. i:s 
d i sc re t l c r ,  :c le.i,act f rm ::?e cc rk rac t  p i r e  o r  cocs ide ra t ion ,  or other- 
wise recover , t h e  f u l l  amount of s i c k  commission, percentage,  brokerage, 
o r  c o r t  inqent f e e  . 

. .  PJr ,AF- 50%. _ _  - .z- ue..AA--.:2 - n r: : r - fcr P 2 G F Y 5 S S i C T . .  ;?c??r.:z;?. ny-.-=-,ge, c y  cYXiriger.: 

- -  
. .  

( a )  ?he Contractor  ag rees  t h a t  t h e  Comission anti t h e  Comptroller 
Ser,er.: -f ---'-<tad C t s ' _ p s  h? 7 - . -  - >  _ _  L'--:v -. =--  c;-y - - r x h o r i z e d  r e p r e s e z t s t i v 5 s  
shall have access t o  and t h e  r i ~ h t  t o  examine any directly pertinent books, 
documents, pspers,  and r e c c r d s  of t h e  Contractor invclving t r a n s a c t i o n s  
r e l a t e d  t o  t h i s  c o n t r a c t  u n t i l  t h e  e x s i r a t i o n  of three years after f i n a l  
payment under t h i s  c o n t r a c t  unless t h e  Comnisslon au tho r i zes  t h e i r  p r i o r  
d i s p o s i t i c n .  

(b )  The Contractor  f u r t h e r  agrees t c  i x l u d e  ir! a l l  i t s  subcontracts  
hereunder a provis ion t c  t h e  e f f e c t  t t s t  t h e  subcontrzctor a g r e e s  t h a t  t h e  
Comptroller General of t h e  United S t a t e s  o r  ally of h i s  d c y  authorized 
r e p r e s e c t a t i v e s  sha l l  , u n t i l  the e x g i r s t i s n  of t h ree  yea r s  af%er f i n a l  
payment under t h e  suScon t rac t ,  have access t o  an3 t h e  r i g h t  t o  examine 



. ..- : 

any d i r e c t l y  per t inent  books, documents, papers,  and records of such 
subcontractor ,  involving t r a n s a c t i o n s  r e l a t e d  t o  the  subcontract u rJess  
t h e  Commission aa thor izes  :heir p r i o r  d l s p o s l t i o n .  
as used i n  t h i s  c lause excludes ( i )  purchase orders  not exceeding $2500 
and ( i i )  subcontracts or  purcnase o r d e r s  fo r  pubiic u t i l i t y  se rv ices  at 
r a t e s  es tab l i shed  fo r  uniform a p p l i c a b i l i t y  t o  the  general  publ ic .  

The term "subccntract" 

( c )  Nothing i n  t h i s  c o n t r a c t  s h a l l  be deemed t o  preclude an a u d i t  
by t h e  General Accounting Of f i ce  of any t r a n s a c t i o n  under t h i s  con t r ac t .  

ARTICLE B-XIX  - BUY AMERICAN ACT 

( a )  
10 a-d) provides t h a t  t h e  Government g i v e  preference t o  domestic source 
end products. 

( i )  

In  acquir ing end p roduc t s ,  t h e  Buy American Act ( 4 1  U. S. Code 

For t h e  purpose of t h i s  a r t i c l e :  

"Components" means t h o s e  a r t i c l e s ,  m a t e r i a l s ,  and suppl ies ,  
which arc d i rec t ly .  incorpora ted  in t h e  end products; 

(ii) 
suppl ies ,  which a r e  t o  be acqu i red  under t h i s  cont rac t  for public  
use;  and 

(iii) 

"End products" means t h o s e  articles, materials, and 

A "domestic source end product" means ( A )  an unmanufactured 
end product which has been mined o r  produced i n  the  United S t a t e s  and 
(B) an end product manufactured in t h e  United S t a t e s  i f  t h e  cos t  of 
t h e  components thereof  which a r e  mined, produced, or manufactured i n  
the  United S t a t e s  exceeds 50 pe rcec t  of  the c o s t  of a l l  i t s  components. 
For t h e  purposes of t h i s  ( a ) ( i i i ) ( B ) ,  components of fo re ign  o r ig in  of 
t h e  sace ty2e 3r kind as t h e  products  re fer red  t o  i n  ( b ) ( i i )  3r (iii) 
of t h i s  a r t i c l e  shall be t r e a t e d  as components z ined ,  produced, or 
manufactured i n  t h e  United S t a t e s .  

( b )  The Contractor agrees t h a t  t h e r e  w i l l  be del ivered under t h i s  
cont rac t  only domestic source end products  , except end products  : 

( i )  Which a r e  fo r  use o u t s i d e  t h e  United S ta t e s ;  

(ii) Which t h e  Government determines a r e  not mined, prod*xed, 
o r  manufactured in t h e  United States i n  s u f f i c i e n t  v d  reaspnably 
a v a i l a b l e  commercial q u a n t i t i e s  and of a s a t i s f a c t o r y  qua l i t y ;  

(iii) As t o  which t h e  Ccmmlsrlon determines the domestic prefer- 
ence t o  be incons is ten t  w i th  t h e  publ ic  i n t e r e s t ;  or 

( i v )  A s  t o  which t h e  Commission determines t h e  cos t  t o  t h e  
Government t o  be unreasonable. 

(The foregoing requirements are adminis te red  i n  accordance w i t h  Executive 
Order No. 10582, dated December 17 ,  1954. ) 
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Neither :L i s  :cr.tr~:'l n o r  any I c t e r e s t  ::.ere;:. "cr c1ai.z 'l?er?xnaer 
s h a l l  be assigced 3r t r s s s f e r r e d  by t h e  Contra::sr, exzep: as ex;;ressly 
authorized i n  wri:ir.g bj $he Comnission. The Z x r r a c t o r  s h a l l  CG: sub- 
con t r ac t  any research or development work under t n i s  c o n t r a c t ,  except as 
expres s ly  authorized ir, wr i t i ng  by t h e  Commissior,. 

ARTICLE B-XXI - REPORTS AND RENEWAL PROPOSALS 

The Contractor s h a l l  f u r n i s h  seven ( 7 )  copies  of t h e  following r e p o r t s  
and renewal proposals ,  i f  any, addressed t o :  

Research and Development Division t 

Oak Ridge Operations Office 
U. S. Atomic Energy Commission 
Post Office Box E 
Oak Ridge, Tennessee 37830 

( a )  Technical Progress Report. The t e c h n i c a l  progress  report shall  

It s h a l l  a l s o  exp la in  any s i g n i f i c a n t  d i f f e r e n c e s  

Techr.ical r e p o r t s  znd a r t i c l e s  ;repared f o r  pub l i ca t ion  

br ief ly  desc r ibe  t h e  scope of i n v e s t i g a t i o n s  u d e r t a k e n  and t h e  s i g n i f i -  
cant  results obtained. 
between t h e  a c t u a l  level of effor t  and t h a t  contemplated i n  t h e  con t r ac t  
(see A r t i c l e  I). 
s h a l l  be l i s t e d  with bibl iographic  r e fe rences .  hep r in t s  or p r e p r i n t s  of  
all such material s h a l l  be appended and material contained t h e r e i n  need 
not be dupl icated i n  t h e  r e o o r t .  
agproximate;y t i - ree  z,;Cr.tz.s ir. a ivacce  of t c e  t x p i r ~ i i o c  of  t h e  current  
con t r ac t  t e r n  and shall give t h e  Con t rac to r ' s  best eszimate of :he prob- 
a b l e  course and l e v e l  cf e f f o r t  sf ::.e remzincer cf t ne  currenx c c c t r a c t  
term. 
r e p o r t  w i l l  be require? fo r  any c o n t r a c t  year unless  t h e r e  has been a 
s i g n i f i c a n t  change i n  l e v e l  of e f f o r t  or s c i e c t i f i c  r e s u l t s  between t h e  
l a t e s t  progress  r e p o r t  by t h e  Contractor  and i t s  a c t u a l  experience; t h i s  
s h a l l  be reported prcnptly.  

Progress  r e > c r t s  sha l l  be s u h i t t e d  

Except E S  :?e Comission may otherwise r eques t ,  no f u r t h e r  progress  

( b )  F i n a l  Eeport. Upon t e rmina t ion  o r  e x p i r a t i o n  of t h e  t o t a l  
per iod of performance, t h e  Contractor  s h a l l  submit, promptly, a s-ary 
of i t s  a c t i v i t i e s  f o r  t h e  e n t i r e  p e r i o d ,  izcL-ii?iz~ - P lis? of  pcb l i2a t ions  
issued during t h e  t o t a l  term of t h e  c o n t r a c t  and copies  of any r e p r i n t s  
not previously submitted, as w e l l  as a comprehensive evaluat ion of 
progress  i n  t h e  area of research supported by t h e  con t r ac t .  

( c )  Renewal Proposals. A renewal proposal,  if any, s h a l l  be sub- 
mi t t ed  along with t h e  t echn ica l  p rog res s  r e p o r t ,  and each of t h e  two 
documents shall be sepa ra t e ly  bound. 

I I l l b 4 S  
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( d )  Report o f  E q u i p e n t  Purchased o r  Fabricated.  The Contractor 
sha l l  i temize equipment having a use fu l  l i f e  expectancy i n  excess of one -~ 

pear and w. a c q u i s i t i o n  cos: ir. excess G f  $ ;GG p r c t a s e d  o r  f ab r i ca t ed  
( o n i t  any i tems appearing I n  A r t i c l e  V) ar.5 submit a repor t  thereof  
i m e d i a t e l y  fol lowing the  exp l r a t ion  of t h e  cont rac t  year spec i f i ed  i n  
Ar t i c l e  11. Where t h e  cos t  of i nd iv idua l  p ieces  of  equipment exceeds 
$500, t hey  w i l l  be l i s t e d  ind iv idua l ly .  
$100 t o  $500, t h e y  will e lso  be i nd iv idua l ly  l i s t e d  t o  t h e  extent  prac- 
t i c a l  or grouped i n  genera l  ca t egor i e s ,  such as "e lec t ronic  equipment" 
or  "6 motors," w i th  t h e  t o t a l  d o l l a r  amount of  such category. The cos t  
of purchased items s h a l l  be determined by t h e  a c t u a l  invoice cos t  of 
such i tems,  bu t  t h e  cos t  of f ab r i ca t ed  items may be es tab l i shed  by 
engineering estimates. 

Where ind iv idua l  items cos t  

ARTICLE B-XXII - FOREIGN TRAVEL 

Foreign t r a v e l  s h a l l  be subjec t  t o  t h e  p r i o r  approval of the  
Contract ing O f f i c e r  .. 

ARTICLE B-XXIII - PRIORITIES, ALLQCATIONS, AND AL-TS 

The Contractor  s h a l l  follow t h e  provis ions  of DMS Regulation 1 and 
a l l  o the r  a p p l i c a b l e  r egu la t ions  and orde r s  of t h e  Business and Defense 
Service Adminis t ra t ion i n  obtaic5r.g con t ro l l ed  ma te r i a l s  ar.d other  prod- 
ucts and m a t e r i a l s  needed t o  fiii t h i s  o rde r .  Ynis cont rac t  c a r r i e s  
r a t ing :  DO-E-2 c e r t i f i e d  f o r  na t iona l  defense under DMS Regulation 1. 

It is t h e  p o l i c y  of the  Government t o  place con t r ac t s  w i t h  cancerns 
which w i l l  per%= such con t r ac t s  s u b s t a n t i a l l y  ir. a reas  of p e r s i s t e n t  o r  
s u b s t a n t i a l  l a b o r  s u r p l u s ,  where t h i s  can be done cons is ten t  with t h e  
e f f i c i e n t  performance of  t he  cont rac t  and at p r i c e s  no higher than a r e  
obtainable  elsewhere.  The Contractor agrees t o  use i t s  bes t  e f f o r t s  t o  
place i t s  subcon t rac t s  i n  accordance with Z n i s  pc l i cy .  
t he  foregoing and with  paragraph ( b )  of t h e  a r t i c l e  of t h i s  cont rac t  en- 
t i t l e d  " U t i l i z a t i o n  of Small Business Concerns ," t h e  Contractor i n  placing 
i t s  subcont rac ts  shall observe t h e  following order  of  preference:  
( a )  p e r s i s t e n t  l a b o r  surp lus  area concerns which a r e  a l so  small business 
concerns ; ( b )  o t h e r  p e r s i s t e n t  labor su rp lus  a r e a  concerns ; ( c )  substan- 
tial l abo r  s u r p l u s  area concerns which are a l s o  small business  concerns; 
( d )  o ther  s u b s t a n t i a l  l abor  surplus a r e a  concerns;  and ( e )  small business  
concerns which are not labor surplur area concerns. 

In  complying with 

ARTICLE B-XXV - UL'ILIZATION OF SMALL BUSINESS CONCERNS 

( a )  It i s  t h e  p o l i c y  o f t h e  Government as declared by t h e  Congress 
t h a t  a f a i r  p ropor t ion  of t h e  purchases and con t rac t s  f o r  suppl ies  and 
serv ices  f o r  t h e  Government be placed with s m a l l  business  concerns. 

B-15 
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( b )  The Contractor agrees  t o  accomplish the  m a x i m u m  amount sf 
subcontract ing t o  small business  concerns t h a t  t ne  Contractor f i c t s  
t: be consister.: with t he  e f f i c i e c t  performance of t h i s  con t r ac t .  

AF!?ICLE B-XXVI - SOVIET-BLOC ZONTROSS 

I n  connection w i t h  t h e  con t r ac t  a c t i v i t i e s ,  t h e  Contractor agrees 
t o  comply with t h e  requirements set f o r t h  i n  Appendix "D", at tached 
he re to  and made a p a r t  of t h i s  c o n t r a c t ,  r e l a t i n g  t o  t h e  count r ies  
l i s t e d  herein.  From time t o  time, by w r i t t e n  not ice  t o  t h e  Contractor,  
t h e  Commission s h a l l  have t h e  r i g h t  t o  change the  l i s t i n g  of countr ies  
i n  Appendix "D" upon a determinat ion by t h e  Commission t h a t  such change 
is  i n  conformance with n a t i o n a l  po l icy .  The Contractor s h a l l  have t h e  
r i g h t  t o  t e r n i n a t e  i t s  performance under t h i s  contract  upon at least 
s i x t y  (60) days' p r i o r  w r i t t e n  n o t i c e  t o  t h e  Commission if t h e  Contrac- 
tor  determines t h a t  it i s  unable ,  without subs t an t i a l ly  i n t e r f e r i n g  with 
i t s  p o l i c i e s  as an educa t iona l  i n s t i t u t i o n  o r  without adversely a f fec t ing  
i t s  performance, t o  continue performance of t h e  work under t h i s  contract  
as a result of a change i n  Appendix "D" m a d e  by t h e  Commimion pursuant 
t o  the  preceding sentence.  
formance t h e  provis ions of t h i s  c o n t r a c t  respect ing terminat ion for  t h e  
convenience of the  Government s h a l l  apply.  

If t h e  Contractor e l e c t s  t o  te rmina te  per- 

I I l l b 4 5  
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APPENDIX "D" 

_. - n- ,ne requirements s e t  f o r t h  he re in  r e l a t e  t o  t h e  dissemination ky t h e  
Contractor of t h e  infcrmation developed under t h i s  cont rac t  and/or 
under o the r  Commission progrsms t o  Countries by o r  through exchange 
a c t i v i t i e s ,  i nc lud ing  but  not l i m i t e d  t o  employment, work par t i c ipa -  
t i o n ,  v i s i t s  and correspondence. The term "Countries" ( including 
where used i n  the term "Soviet-Bloc Countries"),  as used i n  this 
Appendix "D", i nc ludes  a l l  n a t i o n s  (o the r  than the United S t a t e s ,  
i t s  t e r r i t o r i e s  and posses s ions ) ,  t h e  embassies, consula tes ,  and 
agencies of such n a t i o n s ,  and ind iv idua l s  and organiza t ions  of such 
na t ions .  

2. For t h e  purpose of t h e s e  requirements t h e  Soviet-Bloc Countries 
cons i s t  of: 

Group A 

Albania 
Bulgar ia  
Czechoslovakia 
Es tonia  
Hungary 
Latv ia  
L,;:k;.;sr.La 
Poland and Danzig 
>mania 
 io^ of  Sovie t  S o c i a l i s t  ReFCbllcs .* 

Group B 

Chlna, x .c luding Manchuria ( inc ludes  Inner Mongolia; t n e  
provinces  of Tsinghai and Sikang, Tibet; t h e  former 
Kwantung Leased T e r r i t o r y ,  t he  gresent  Por t  Arthur 
naval Base Area and Limning Province) and excluding 
Taiwan (Formosa) 

Communist-controlled a r e a  of  Viet luem 
East Germany (Soviet  Zone of Gennany and t h e  Soviet  Sector 

North Korea 
Outer Mongolia 
Cuba 

of B e r l i n )  

3. The following exchange a c t i v i t i e s  between the  Contractor and any of 
t h e  Soviet-Bloc Countr ies  sha l l  be subject  t o  the p r i o r  wr i t t en  
approval of t he  Commission on an individual  case basis: 



a. Employees of t he  Contractor engaging i n  employment by a c t i v i t i e s  
o f ,  o r  t r a v e l  t o ,  any of t h e  Soviet-Bloc Countries where such 
encloyeea'  :r=-.-5: sr o t h e r  a c t i v i t y  i s  f i z a c c i a i l y  supported by 
t h e  2 o m ;  s s i VT.. 

. .  

b. Eknplopent o f ,  3r p a r t i c i p a t i o n  i n  a c t i v i t i e s  of t h e  Contractor 
by, n a t i o n a l s  of any of t h e  Soviet-Bloc Countries i n  fur therance 
of  o r  i n  connection with work under t h i s  contract .  

c .  P a r t i c i p a t i o n  of n a t i o n a l s  of  any of t he  Soviet-Bloc Countries 
a t  U. S. conferences,  meetings and symposia which are supported 
by Commission funds 'or are organized and d i r ec t ed  by persons 
r ece iv ing  f i n a n c i a l  support f o r  such a c t i v i t i e s  from t h e  Commis- 
s i on  and a c t i n g  i n  t h e  name of t h e  Commission o r  t h e  Contractor.  

4. Unofficial  t r a v e l  t o  any of t h e  Soviet-Bloc Countries by employees of  
t h e  Contractor who hold a Commission secu r i ty  c learance w i l l  be subject  
t o  t h e  p r i o r  a p p r o n l  of  t h e  Commission on an i nd iv idua l  c a s e  basis. 

5 .  The Contractor s h a l l  inform a l l  of i t s  employees who formerly he ld  a 
Commission s e c u r i t y  c learance of  t h e  Commission's d e s i r e  t o  be advised 
o f  t h e i r  proposed u n o f f i c i a l  t r a v e l  t o  any of t h e  Soviet-Bloc Countries.  
The Contractor s h a l l  n o t i f y  t h e  Com@ssion of  a l l  ouch proposed unoff i -  
c i a l  t r a v e l  by i t s  employees of which it becomes aware pursuant t o  t h e  
n o t i f i c a t i o n  giver. i n  accordance wi th  t h e  provisions hereof .  . 

6. The Contractor,  i f  t h e  con t r ac t  he re in  is e cost-type r a t h e r  than a 

f e a s i b l e ,  of a l l  proposed v i s i t s  by na t iona l s  of any of  t h e  Soviet- 
Bloc C o 7 z r r l e s  5r.S s h a l i  f ~ ; r r , i s h  a report  t he re s f  i n  accordar.:e w i t h  
d i r e c t i o n s  furnished by t h e  Contracting Cf f i ce r .  

. - _  f ixed -g r i=c  ----- - j c e ,  = - c s  ..___ infsrr .  t e  Coczissisr., ;c advance whenever 

7 .  A l l  correspondence and o the r  communications r e l a t i v e  t o  t h e  exchange 
of information whether w i t h  Soviet-Bloc o r  other  Countries shall be 
subject  t c  t h e  f z X s v i n g  po l i cy  and procedure: 

a.  Transmit ta l  of published information r e l a t i n g  t o  t h e  peace fu l  uses  
of atomic energy i s  permitted and encouraged provided t h e  trans- 
mi t ta l s  t o  Countries l i s t e d  i n  Group B of Section 2 . ,  above, are 
made i n  t h e  riame o f  t h e  Contractor or t he  ind iv idua l  s c i e n t i s t  and 
no t  i n  t h e  name of t h e  Commission; 

b. Transmittal of unpublished infomation r e l a t i n g  t o  t h e  peacenil 
uses  of atomic energy is  perdaitted and encouraged provided: 

(1) The information t r ansmi t t ed  i s  made ava i l ab le  to requesters 
i n  t h e  United S t a t e s .  
r eques t e r s  i n  t h e  United S t a t e s ,  one copy of  a l l  such unpub- 
l i s h e d  information (with t h e  exception of  pe r sona l  correspond- 
ence covering informal s c i e n t i f i c  o r  t e c h n i c a l  opinion)  s h a l l  
be forwarded t o  t h e  Contracting Off icer ;  

I n  order  t o  insure availability t o  
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( 2 )  The t r a n s m i t t a l s  t o  Countries l i s t e d  i n  Section 2 . ,  above, 
a r e  accompanied by a request  fo r  appropriate equally valuable  
m a t e r i a l  i n  r e t u r n ;  and 

( 3 )  The t r a n s m i t t a l s  t o  Countries l i s t e d  i n  Group B of Section 2 . ,  
above, are made i n  t h e  name of t he  Contractor or t he  ind iv idua l  
r c i e n t i s t  and not  i n  t he  name of the  Commission. 

c .  Requertr f o r  information not falling within the  scope of the above 
8tated p o l i c y  and any unurual r e q u e r t r  for  published and unpublished 
information shal l  be forwarded t o  t h e  Contracting Off icer .  Examples 
of unusual r eques t s  f o r  publ i rhed  and unpublished information include:  
(1 Requert 8 f o r  c o l l e c t  ion6 of published documents o r  fo r  unpublished 
information which are not  r e a d i l y  ava i lab le  t o  the r e c i p i e n t  o f  t h e  
requert  ; ( 2 )  Reque8tr f o r  cmprehenr ive  and d e t a i l e d  unpublished 
design in fo rnu t ion  and unpublished deve lopen t  information on major 
e q u i p e n t ,  8uch a8 r e a c t o r r ,  chemical processing plants, and 
r c c e l e r r t o r r  ; . and ( 3)  O i t i c i a l  correrpondence from any gow!rnment 
other  than t h e  United S t a t e r ,  i t a  t e r r i t o r i e r  and possessions.  

As ured i n  t h i s  Sect ion 7: 

a. The term "publirhed information" meam all unc la s s i f i ed  s c i e n t i f i c  
and t e c h n i c a l  documents; i n t e r n a l  and informal r epor t s ;  r e p r i n t s ;  
p r e p r i n t s ;  page proofs  of j o u r n a l  a r t i c l e s ;  engineering drawings; 
photographr; films; notes ;  irradiated emulsion8; e t c . ,  o r ig ina t ed  
w i t h i n  Commission programs, and avai lab le  e i t h e r  tram the  Division 
of Technical Informatior, Extension, O a k  Ridge, Tennessee, AEC 
depository l ibraries,  or  o ther  sources from which the  public may 

.obtain t he  above types of information by purchase or wi t tau t  ccst. 

The term "unpublished information" means all unclassified s c i e n t i f i c  
and t e c h n i c a l  documents ; i n t e r n a l  and informal r e p o r t s ;  r e p r i n t s  ; 
prepr in ts ;  page proof8 of Journal  a r t i c l e s ;  engineering drawings; 
photographs; films; notes ;  i r r a d i a t e d  emulsions; e t c . ,  o r i g i n a t i z g  
within Commission progremr but which are - not a v a i l a b l e  from t he  
Division of Technical Information Extension, O a k  Ridge, Tennessee, 
AEC depor i to ry  l ibrarier,  or from other  sources from which t h e  
public may normally obtain the  information by purchase or without 
cost .  

b. 

8. In r l l  exchanges of information, care  should be taken that t h e  r e l e a s e  
of the i n f o m a t i o n  docrr not renrlt U t h e  di8ClO8urer of Rertricted 
Drtr or other  Cl88Uified informrt ion,  or privi leged information, i n  
v io la t ion  of SppliCablC law and/or t h e  provisions of t h i s  c o n t r a c t ;  or 
t h e  d i r c l o r u r e  of any information t h a t  would adversely a f f e c t  the  pa ten t  
i n t e r e s t  of t he  Commission i n  v i o l a t i o n  of the proviaions of t h i s  c o n t r a c t .  
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Contract No. XT-(LO-IJ-3340 
UNIVERSITY OF LOUISVILLE 

THIS CONTRACT, entered i n t o  a s  of t h e  day of , 1966, 
by and between t h e  UNITED STATES OF AMERICA (he re ina f t e r  r e f e r r e d  t o  a s  
t h e  "Government"), a s  represented by t h e  UNITED STATES ATOMIC ENERGY 
COMMISSION (he re ina f t e r  r e fe r r ed  t o  a s  t h e  "Commission") , and UNIVERSITY 
OF LOUISVILLE (he re ina f t e r  r e fe r r ed  to  a s  t h e  "Contractor") ; 

WITNESSETH THAT: 

WHEREAS, the  Commission d e s i r e s  t o  have t h e  Contractor perform c e r t a i n  
research  work, as he re ina f t e r  provided;  and 

WHEREAS, t h i s  cont'ract is  au tho r i zed  by law, including t h e  Atomic 
Energy A c t  of 1954; 

NOW, THEREFORE, t h e  p a r t i e s  ag ree  as  fol lows:  

ARTICLE I 7 THE RESEARCH TO BE PERFORMED 

(a)  The Contractor s h a l l  fu rn i sh  personnel ,  f a c i l i t i e s ,  equipinent, 
materials, and suppl ies  s u b s t a n t h l l y  to t h e  ex ten t  set f o r t h  i n  Appendix 
" A " ,  attached h e r e t c  and rnade a par t  h e r e o f ,  endeavcr t o  procure ;,: f a b r i -  
c a t e  the  items spec i f ied  in  A-111 of s a i d  Appendix "A", and therewith per -  
form t o  the  best  of i t s  a b i l i t y  t h e  research  provided f o r  in  Appendix " A '  
and r epor t  thereon p u r s u a n t  t o  the  p rov i s ions  of t h i s  con t r ac t .  Substan- 
t i a l  dev ia t ions  from t h e  foregoing s h a l l  be discussed with and s u b j e c t  t o  
t h e  w r i t t e n  approval of the Comiss ion .  

( b )  This  work s h a l l  be conducted under t h e  d i r ec t ion  of Dr. Louis A .  
Krumholz or such o the r  member of the  Con t rac to r ' s  s t a f f  as m y  be mutually 
s a t i s f a c t o r y  t o  t h e  pa r t i e s .  

ARTICLE 11 - THE PERIOD EOR PERmRMANCE 

The period for performance under this contract shall commence on May 1, 
1966, and expi re  on Apr i l  30, 1967; provided ,  however, t h a t  t h i s  per iod may 
be extended f o r  add i t iona l  per iods  by the mutual wr i t t en  agreement of t h e  
p a r t i e s .  

ARTICLE IIX - CONSIDERATION 

(a )  I n  f u l l  cons idera t ion  of t h e  Cont rac tor ' s  performance hereunder 
f o r  the  per iod  commencing on May 1, 1966, and expi r ing  on Apr i l  30, 1967, 
t h e  Commission s h a l l  pay the  Contractor t h e  sum of $29,365.00, 

! .  - _... . . .'-'.(''. .- . . 



AK l I C L E  I V  - A D D I T I O N A L  CONTRACT PROVISIONS 

Appendix "E", attached hereto  and made a part hereof ,  s e t s  forth  
addi t iona l  general p r o v i s i o n s  of t h i s  contract .  

ARTICLE V - GOVERNMENT PROPERTY 

( a )  The f o l l o u i n g  items of property t o  be procured or fabr ica ted  by 
None. t h e  Contractor are  hereby 1 i s t e d  as  "Government property": 

IN WI'ZNESS WHEREOF, t h e  p a r t i e s  have executed t h i s  c o n t r a c t .  

UNITED STATES OF AMSRICA 

BY: UNITED STATES ATOMIC ENERGY COMMTSSIlPN 

I I I l b 5 0  
.. . ., - . - 1  

TITLE: 



The Contractor w i l l  conduct a d e t a i l e d  study using radioisotopes 
of the energy flow and r e l a t i o n s  i n  t h e  b io ta  of a stream, Doe Run, 
Meade County, Kentucky. Comparisons w i l l  be made of c a l o r i f i c  
values and rates of accumulation and r e t e n t i o n  of radioisotopes.  
By this means t h e  p a t t e r n  of energy transfer will be determined. 
Sampling of p l a n t s  and animals, studies of the food web, c a l o r i -  
metr ic  a n a l y s i s ,  comparisons wi th  already-established accumula- 
t i o n s  from f a l l o u t ,  w i l l  be made. F i s s ion  products o r  s ing le  
Cesium-134 w i l l  be used in t h i s  study. Organisms at d i f f e r e n t  
t rophic  l e v e l s  will be s t u d i e d  wi th  respec t  t o  accumulation as 
w e l l  as accumulation elsewhere i n  t h e  equat ic  environment. 

A-I1 APPROXIMATE LEVEL OF RESEARCH EFFORT 

( a )  Contractor Personnel: 
App r ox. 

P of time 

I _ \  - - . 
->.;.-- --: - . _..-_ , - - ,  - i:i,icies, a ~ d  N a t e r i a l s  t o  3e 
F-rnishea by t h e  2on;ractor: 

La'coratory f a c i l i t i e s  necessary f o r  the Pr inc ipa l  Xmes t iga to r  
t o  conkc ;  i study of t h e  energy flow :?..rough the b i o t a  of 
" c e  y.l.zA, Xeaze .-: L.;;:, Xer.;.ix;r -All + ,e a ' , -a i labe I,; :?e p:*;- 
:e : : .  Ea-zipnent a - ra i lab le  includes gas f l o w  counters, zhenic2. l  
iume hoods, f i e i d  vehic le ,  s c i n t i l l a t i o n  well counter, balance,  
cen t r i fuge ,  spectrophotometer, microscope, furnace,  and o t h e r  
,-.= -11 11 :.-.E- --2.e-.::. 

-. - 

. .  

A - I I I  ITEX5 C? EQUI?%?!T TO 33 PURCHASED OR FASRICATED 
BY CONTRACTOR COSTING $500 OR MORE 

Brass Adiabatic Calorimeter $2, Lh5. CIC 



APPENDIX "B" 

ARTICLE B-I - DEFINITIONS 

( a )  The term "Commission" m a n s  the United S t a t e s  Atomic Energy 
Comission or any d u l y  authorized r ep resen ta t ive  the reo f ,  including 
the Contracting O f f i c e r  except for the purpose of deciding an appeal 
under the a r t i c l e  e n t i t l e d  "Disputes ." 

(b)  The term "Contracting Off icer"  means the person execut ing 
t h i s  con t r ac t  on behalf of the Government and includes h i s  successors 
or any duly authorized r ep resen ta t ive  of any such person. 

(c )  Except as otherwise provided in  t h i s  c o n t r a c t  the term 
"subcontracts't  includes purchase o rde r s  under t h i s  contract .  

ARTICLE B-11 - INSPECTION, REPORTS, RECORDS AND ACCOUNTS 

(a) The Commission s h a l l  have the r i g h t  t o  in spec t ,  in such 
manner and a t  a l l  reasonable times a s  it deems appropr i a t e ,  a l l  a c t i v i -  
t i e s  of the Contractor  a r i s i n g  i n  the course of i t s  a c t i v i t i e s  under 
t h i s  con t r ac t .  

(b) The Contractor  s h a l l  make progress and o the r  reports i n  such 
manner and a t  such times as  spec i f i ed  in A r t i c l e  B - X X I .  The Contractor  
s h a l l  a l s o  make such o the r  r epor t s  t o  the Commission, w i t h  respect  t o  
i t s  a c t i v i t i e s  under t h i s  c o n t r a c t ,  as t h e  Commission may reasonably 
require  from time t o  time. 

( c )  The Contractor  agrees to keep records and books of account,  i n  
accordance with gene ra l ly  accepted accounting p r i n c i p l e s  and p r a c t i c e s ,  
covering i t s  cos t s  and expenditures for the  research work under t h i s  
con t r ac t .  

( d )  The Commission s h a l l  a t  a l l  reasonable times be afforded 
access to the premises and t o  these books and records and t o  r e l a t e d  
correspondence, r e c e i p t s ,  vouchers, memoranda, and o t h e r  d a t a  of t h e  
Contractor;  and the Contractor shall preserve such books and popera, 
without add i t iona l  compensation the re fo r ,  f o r  a period of three ( 3 )  
years a f t e r  completion of t h i s  con t r ac t .  

ARTICLE B-I11 - PUBLICATION OF RESULTS 

(a) Research r e s u l t s  obtained under t h i s  c o n t r a c t  s h a l l  be made 
ava i l ab le  t o  a l l  through normal and accepted channels without restric- 
t i o n  except t h a t  no Res t r i c t ed  Data as defined i n  the Atomic Energy A c t  
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o f  1954 or other  c l a s s i f i e d  information s h a l l  be disc losed  t o  unauthorized 
persons. Such pub1 i c a t  i o n  s h a l l  ind i ca t e  t h a t  the research was supported 
by the  Commission. A copy of each a r t i c l e  submitted by the Contractor  
fo r  publ icat ion s h a l l  be promptly sen t  t o  t h e  Commission. The Contractor  
s h a l l  a l s o  inform the  Commission when the a r t i c l e  is published and fu rn i sh  
a copy of the a r t ic le  as  f i n a l l y  published. 

(b)  I t  is recognized t h a t  during the course of the  work hereunder 
o r  subsequent t h e r e t o ,  the Contractor ,  i t s  employees, o r  i t s  subcontrac- 
t o r s  may, from t i m e  t o  t i m e ,  des i r e  t o  publ i sh ,  w i th in  t h e  l i m i t  of 
s e c u r i t y  requirements * information regarding t echn ica l  or s c i e n t i f i c  
developments a r i s i n g  in the  course of  the con t r ac t .  
d i sc losure  of such information w i l l  no t  adverse ly  a f f e c t  the patent  in- 
terest of the Commission, such information s h a l l  be withheld frcm publ ic  
d i sc losure  i f  it d i sc loses  an invent ion o r  d i scovery ,  which s h a l l  be 
promptly reported to .  the Comnission, and i n  such case ,  it sha l l  be with- 
held f o r  a p8rFod of four  (4) months a f t e r  submission of the information 
t o  the  Commission f o r  pa t en t  review and possible patent  app l i ca t ion ,  un- 
l e s s  the  Commission approves e a r l i e r  r e l ease .  

In  order  t h a t  publ ic  

ARTICLE B-IV - DISCLOSURE OF INFOMTION 

( a )  I t  i s  mutually expected t h a t  t h e  a c t i v i t i e s  under t h i s . c o n t r a c t  
w i l l  not  involve Res t r i c t ed  Data o r  o the r  c l a s s i f  ied information or 
mater ia l .  I t  is understood, however, t h a t  i f  i n  the  opinion of e i t h e r  
par ty  t h i s  expectat ion changes p r io r  t o  t h e  exp i r a t ion  o r  termination of 
a l l  a c t i v i t i e s  under t h i s  con t r ac t ,  sa id  pa r ty  s h a l l  n o t i f y  the o ther  
par ty  accordingly i n  w r i t i n g  without delay. 
s h a l l  c l a s s i f y ,  safeguard,  and otherwise a c t  w i t h  respect t o  a l l  Restricted 
Data and other  c l a s s i f i e d  information and ma te r i a l ,  i n  accordance with 
appl icable  law and the  requirements of the Commission, and s h a l l  promptly 
inform the  Commission i n  wr i t i ng  i f  and when Res t r i c t ed  Data or other  
c l a s s i f i e d  information or material  becomes involved. I f  and when Re- 
s t r i c t e d  Data or o the r  c l a s s i f i e d  informstion o r  ma te r i a l  becomes in- 
volved, or i n  the mutual judgment of the p a r t i e s  it appears l i k e l y  t h a t  
Res t r ic ted  Data or  o t h e r  c l a s s i f i e d  information or mate r i a l  may become 
involved, the Contractor  s h a l l  have the r i g h t  t o  terminate performance 
of the work under t h i s  con t r ac t  and in such event  t he  provisions of t h i s  
cont rac t  respect ing terminat ion for the  convenience of the Government 
s h a l l  apply. 

In  any even t ,  the Contractor 

(b) The Contractor  s h a l l  no t  permit any ind iv idua l  t o  have access 
t o  Res t r ic ted  Data ,  o r  o ther  c l a s s i f i e d  information,  except i n  accord- 
ance with the Atomic Energy A c t  of 1954, aa .aended, and t h e  Commission’s 
regulat ions or requirements. 
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( e )  The term "Restr ic ted Data" as used in t h i s  a r t i c l e  means a l l  
da t a  concerning the des ign ,  manufacture, or u t i l i z a t i o n  of atomic weapons, 
the  production of s p e c i a l  nuclear  m a t e r i a l ,  or t he  use of s p e c i a l  nuclear 
ma te r i a l  i n  the production of energy,  but s h a l l  not include d a t a  d e c l a s s i -  
f i e d  or removed from the  R e s t r i c t e d  Data category pursuant t o  sectior,  142 
of t h e  Atomic Energy Act of 1954 ,  as amended. 

ARTICLE B-V - RESPONSIBILITY FOR THE WORK 

( a )  The Contractor i s  s o l e l y  responsible f o r  t he  conduct of the 
work. 

(b) In  instances where the  ca r ry ing  ou t  of the c o n t r a c t  work in- 
volves a Conmission l i c e n s e  the provis ions of the pertinent l i cense  s h a l l  
p r e v a i l  over any incons is t e n t  provis ions of t h i s  con t r ac t .  

ARTICLE B-VI - FGLIIIWSHIPS 

The Contractor agrees t h a t ,  u n l e r s  the Commission s h a l l  give i t s  
p r i o r  w r i t t e n  approval, t he  Contractor  s h a l l  not use any of the funds 
provided by the Commission under t h i s  contract  t o  pay the  s t ipend of 
any appointment f o r  which commensurate services  a r e  n o t  rendered under 
t h i s  con t r ac t  or to pay any p a r t  of t h e  stipend of a fe l lowship of any 
kind. 

ARTICLE B-VI1  - WRITTEN WITRIAL 

( a )  The Contractor hereby g r a n t s  t o  the Government a roya l ty - f r ee ,  
nonexclusive, irrevocable l i cense  to reproduce, t r a n s l a t e ,  publ ish,  use 
and dispose o f ,  and t o  authorize o t h e r s  t o  do so, a l l  copyrightable 
ma te r i a l  produced or composed o r  del ivered t o  the Government o r  i ts  
designees under t h i s  c o n t r a c t ,  including work not  f i r r t  produced o r  com- 
posed by the Contractor i n  the course of performance under t h i s  con t r ac t  
but incorporated in  t h e  ma te r i a l  produced or composed or del ivered under 
t h i s  contract  (but  only t o  the e x t e n t  t h a t  the Contractor now has,  o r  
p r i o r  t o  f i n a l  set t lement  of the  c o n t r a c t  may have, t h e  r i g h t  t o  g ran t  
such l i cense  t o  such previously produced o r  composed work without  be- 
coming l i a b l e  t o  pay compensation t o  o the r s  so l e ly  because of such g ran t ) .  

(b) The Contractor agrees t h a t ,  except as the CommLssLon' may other- 
wise s p e c i f i c a l l y  authorize i n  w r i t i n g ,  the Contractor w i l l  no t  include 
in  any report  or o the r  material de l ive red  under t h i s  contract, or in any 
published mater ia l  r e l a t i n g  t o  the  work under t h i s  c o n t r a c t ,  any copy- 
r igh ted  mater ia l  owned by o t h e r s  which such owners have n o t  consented t o  
have so included. 

( c )  The Commission w i l l  no t  publish i n  advance of the Contractor 's  
publ icat ion without p r i o r  consu l t a t ion  with the Contractor.  
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A R T I C L E  B-VI11 - P A T L Y E  

( a )  lihenever a7.y invert ion or  discovery i s  made o r  conceived by 
:he Contractor o r  i t s  employees i n  t h e  course of or under t h i s  c o n t r a c t ,  
t h e  Contractor  s h a l l  promptly f i l rnish the Commission with complete in- 
formation thereon;  and the Commission s h a l l  have the s o l e  power t o  de t e r -  
mine whether o r  not  and where a pa t en t  app l i ca t ion  s h a l l  be f i l e d ,  and 
t o  determine the d i s p o s i t i o n  of the t i t l e  t o  and r i g h t s  in and t o  any 
invention or discovery and any pa ten t  app l i ca t ion  o r  patent t h a t  may 
resGlt. The judgmer.t of the Commission on these matters s h a l l  be ac- 
cepted a s  f i n a l ;  and the Contractor ,  f o r  i t s e l f  and f o r  i t s  employees, 
agrees t h a t  the inventor or inventors  w i l l  execute a l l  documents and do 
a l l  things necessary or proper t o  c a r r y  out  the judgment of the Commission. 

(b )  No claim f o r  preccniary award o r  compensation under the  provi- 
s ions of the Atomic Energy A c t  of 1954, a s  amended, s h a l l  be asse r t ed  by 
t he  Contractor  or i t s  employees with respect t o  any invention or d i s -  
covery made o r  conceived i n  the course of o r  under t h i s  cen t r ac t .  

( c )  Except as o t h e w i s e  authorized i n  wr i t i ng  by the Commission, 
the Contractor  w i l l  o b t a i n  pate9t agreements t o  e f f e c t u a t e  the  purposes 
of paragraphs ( a )  and (b) of t h i s  a r t i c l e  from a l l  persons who perform 
any parr. o f  the  work -,r.der tnis co>Ltac t ,  except such c l e r i c a l  and 
mariual labor  personnel as w i l l  no t  have access t o  technical data .  

\ 3 ;  Excrep: as  J;:-CLWLSE a , - - x r i z e d  in wri t ing by the Lomiss ion  
the Contractor  w i l l  i n s e r t  in a l l  scbcontracts  and purchase o rde r s ,  
o7r .e~  tha? purchase o rde r s  f o r  standard commercial items, provisions 
making t h i s  a r t i c l e  appl icable  t o  t h e  subcontract o r  purchase o rde r .  
Except as otherwise a u t h r i z e d  i? w r i t i n g  by t h e  Commission, the Con- 
t r a c t o r  w i l l  i n s e r t  i n  purchase o r d e r s  f o r  standard commercial items a 
provision indemnifying the Government aga ins t  l i a b i l i t y  f o r  use of any 
inventior. o r  discovery and f o r  the icfringement of any Letters Pa ten t  
a r i s i n g  by reason of the purchase, u s e ,  o r  disposal  by o r  f o r  t he  account 
of the Government of items manLfactared or supplied under the purchase 
order .  

ARTICLE B-LA .. PROPERTY ITEMS 

( a >  Except a s  otherwise p r w i d e d  in  t h i s  paragraph ( a )  and para- 
graph (b) of t h i s  Ar t ic le  B-IX, t i t le  t o  a l l  ma te r i a l s ,  supp l i e s ,  m d  
equipanent purchased o r  otherwise acquired by the Contractor i n  t he  
performance of i t s  r e sea rch  a c t i v i t i e s  s h a l l  be and remain in the Con- 
tractor.  Except a s  otherwise agreed i n  wr i t i ng ,  t i t l e  to  any items of 
property l i s t e d  a s  "Goverr.ment property" s h a l l  pass d i r e c t l y  t o  the  
Government; such property s h a l l  be sub jec t  t o  paragraphs (b), ( c ) ,  ( a ) ,  
and (e> of t h i s  Article B-IX. . 
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( b )  Subject  t o  t h e  mutual agreement of  the Commission and the Con- 
t r a c : o r ,  t h e  Government may f u r n i s h  t h e  Contractor  items of equipment, 
materials, s u p p l i e s ,  ~r f a c i l i t i e s  f o r  use by the Contractor i n  the per- 
formance of t h e  con t r ac t  work: c i t l e  t o  these items s h a l l  remain in t h e  
Government  unless  otherwise agreed i n  w r i t i n g .  Such items of property 
and t h e  items of property l i s t e d  elsewhere i n  t h i s  contract  as Government 
p rope r ty  a r e  h e r e i n a f t e r  referred t o  a s  "Government property." T i t l e  t o  
Government property s h a l l  not be a f f e c t e d  by the incorporation o r  a t tach-  
ment thereof  t o  any property n o t  owned by the Government nor s h a l l  any 
such property,  o r  any p a r t  t h e r e o f ,  be o r  become a f i x t u r e  o r  lose i t s  
i d e n t i t y  a s  personal ty  by reason of a f f i x a t i o n  t o  any r e a l t y .  

( c )  To the e x t e n t  p r a c t i c a b l e ,  t h e  Contractor  s h a l l  cause a l l  i tam 
of  Government property to  be s u i t a b l y  marked with an ident i fying mark o r  
symbol i n d i c a t i n g  t h a t  t h e  i t e m s  are the p rope r ty  of the Government. The 
Cont rac to r  s h a l l  maintain a t  a l l  times and in a manner s a t i s f a c t o r y  t o  
t h e  Commission records showing the use and d i s p o s i t i o n  of Govarnment 
p rope r ty ,  and unless  otherwise authorized i n  w r i t i n g  by the Commission, 
s h a l l  use Government property only f o r  the purposes of t h i o  contract .  
Such records s h a l l  be s u b j e c t  t o  Commission inspect ion a t  a l l  reasonrbla 
times and the Commission s h a l l  a t  a l l  reasonable  times have access t o  the 
premises wherein any items of Government property are  locatad. 

( d )  The Contractor s h a l l  promptly n o t i f y  the Commission of any loss  
o r  d e s t r u c t i o n  of o r  damage t o  Government property. I t  i s  understook 
t h a t  t h e  Contractor s h a l l  no t  be l i a b l e  f o r  any ruch l o s s ,  d e r t r u c t i o a ,  
o r  damage, u n l e s s  same r e s u l t s  f rom w i l f u l  misconduct o r  lack of good 
f a i t h  on the parc of any corporate  o f f i c e r  of t h e  Contractor,  o r  of 
one o r  more of the Con t rac to r ' s  r e p r e s e n t a t i v e s  having supervision or  
d i r e c l i o n  of  a l l  O r  s u b s t a n t i a l l y  a l l  of t h e  a c t i v i t i e s  under t h i s  con- 
t r a c t .  I f  the Contractor  i s  l i a b l e  f o r  any such l o s s ,  des t ruc t ion ,  o r  
damage, i t  s h a l l  promptly account t h e r e f o r  t o  the s a t i s f a c t i o n  of the 
Commission: i f  t he  Contractor i s  not  l i a b l e  the re fo r ,  and i s  indemnified, 
reimbursed, o r  otherwise compensated for such loss, des t ruc t ion ,  o r  
damage, it s h a l l  promptly account t h e r e f o r  t o  the s a t i s f a c t i o n  of the  
C o r n  i s  s ion a 

(e> With the w r i t t e n  approval of the  Commission, t he  Contractor 
may s e l l ,  t r a n s f e r  o r  otherwise dispose of items of Government property 
to such parti.8 and upon such temo as so approved, or itoelf rqyire 
t i t l e  t o  items of Government property upon such terms as may be mutually 
agreed upon i n  wr i t i ng  by the Contractor  and the Commirrion. 
of any such d i s p o s i t i o n ,  and any agread p r i c e  of any ouch Contractor 
a c q u i s i t i o n ,  s h a l l  be paid by the  Contractor  t o  the Government, o r  credi ted 
on account of Commission payments t o  be made under t h i s  con t r ac t ,  as the 
Commission may d i r e c t .  
t h e  Contractor  s h a l l  d e l i v e r  Government property t o  the  Commission upon 
r eques t  ( s u i t a b l y  packed and sh ipped  a t  t h e  Government'a expense). 

The procaeds 

Subject  t o  tha o t h e r  provisions of t h i s  con t r ac t ,  
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ARTICLE B-X - TERMINATION FOR CONVENIENCE OF THE GOVERNMENT 

( a )  The performance of work under t h i s  con t r ac t  may be t e rmka ted ,  
i n  whole o r  from time t o  t i m e  i n  p a r t ,  by t h e  Government whenever f o r  
any reason t h e  Con t rac t ing  Off icer  s h a l l  determine t h a t  such t e r m i n a t i o n  
i s  i n  the best i n t e r e s t  of the  Government. Termination of work hereunder 
s h a l l  be e f f e c t e d  by d e l i v e r y  t o  the Contractor of a Notice of Termination 
specifying t h e  e x t e n t  t o  which performance of work under the  contract  is 
terminated and the d a t e  upon which such termination becomes e f f e c t i v e .  

( b )  A f t e r  r e c e i p t  of the Notice of Termination the Contractor s h a l l  
cancel i t s  ou t s t and ing  commitments hereunder covering the procurement of 
m a t e r i a l s ,  s u p p l i e s ,  equipment , and miscellaneous items. In  addi t ion,  
the Contractor s h a l l  exercise a l l  reasonable d i l i gence  t o  accomplish the 
cance l l a t ion  or d i v e r s i o n  of i t s  outstanding comnitmnts  covering personal 
se rv i ces  and extending beyond the da t e  of such terminat ion t o  the ex ten t  
t h a t  they r e l a t e  t o  t h e  performance of any work terminated by the notice.  
With respect  t o  such canceled commitments, tha  Con t rac to r  agrees t o  (1) 
sett le a11 ou t s t and ing  l i a b i l i t i e s  and a l l  claims a r i s i n g  o u t  of such 
cance l l a t ion  of comitPPlents, w i t h  the approval o r  r a t i f i c a t i o n  of the 
Contracting O f f i c e r ,  t o  the ex ten t  he may r equ i r e ,  which approval or 
r a t i f i c a t i o n  s h a l l  be f i n a l  f o r  a l l  purposes of t h i s  c l ause ,  and ( 2 )  
ass ign  t o  the Government, i n  the manner, a t  the t ime,  and t o  the extent  
directed by the Con t rac t ing  Of f i ce r ,  a l l  of the r i g h t ,  t i t l e ,  and i n t e r e s t  
of t h e  Contractor under t h e  orders  and subcontracts so terminated, ..in 
which case the Government s h a l l  have the r i g h t ,  i n  i t s  d i s c r e t i o n ,  t o  
s e t t l e  o r  pay any o r  a l l  claims a r i s i n g  out of the terminat ion of such 
C L  --&=rs and subcon t rac t s .  

( c >  The Con t rac to r  s h a l l  submit i t s  termination claim t o  t h e  Con- 
t r a c t i n g  Of f i ce r  promptly a f t e r  r e c e i p t  of a Notice of Termination, but 
in no event l a t e r  than one year from the e f f e c t i v e  d a t e  the reo f ,  unless 
one or more ex tens ions  i n  w r i t i n g  a re  granted by the Contracting Off icer  
upon wr i t t en  r eques t  of the  Contractor within such one-year period or 
authorized extension t h e r e o f .  Upon f a i l u r e  of the  Contractor  t o  submit 
i t s  termination c l a im w i t h i n  the time allowed, t he  Contract ing Officer may, 
subject  t o  any review required by the  contract ing agency's procedures in  
e f f e c t  as of the d a t e  of  execution of this c o n t r a c t ,  determine, on the 
bas i s  of information ava i l ab le  t o  h im,  the amount, i f  any, due t o  the 
Contractor by reason of the termination and s h a l l  thereupon pay to  tne 
Contractor the m o u n t  so determined. 

(d) Any determinat ion of cortr un&r paragraph (c)  s h a l l  be governed 
by the cos t  p r i n c i p l e s  set f o r t h  i n  Subpart 1-15.3 of the Federal Procure- 
ment Regulations (41 CFR 1-15.3), as in e f f e c t  on the d a t e  of t h i s  con t r ac t ,  
except t h a t  i f  t h e  Contractor i s  not  an educational i n s t i t u t i o n  the 
determination sha l l  be governed by the cost  p r inc ip l e s  set f o r t h  in  Sub- 
p a r t  9-15.50 of the Atomic Energy Commission Procurement Regulations 
(41 CFR 9-15.50). 
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( e )  SuS;ecr :o t k e  p r x i s i o n s  of paragraph t c )  above, and subjec t  
t o  any review req -Lre i  by  :rLz cont rac t ing  agency's procedJres i n  e f f e c t  
as of the da te  of execd:lor. J r  t h i s  con t r ac t ,  t h e  Contractor and the 
Contract ing Officer may agree t p o n  t h e  whole o r  any par t  of the  amount 
o r  amounts t o  be paid t o  the  Contractor  by reason of the rermination 
under t h i s  c lause,  which am0ur.t o r  amounts may include any reasonable 
cance l l a t ion  charges thereby i r c i r r e d  by the Contractor and any reason- 
able l o s s  upon 0utstandir.g commitments fo r  personal se rv ices  which i t  i s  
unable t o  cancel:  Provided, however, That in  connection wi th  any out- 
s tanding commitments f o r  personal se rv ices  which the Cor t r ac to r  i s  un- 
able t o  cance l ,  the Contractor  s h a l l  have exercised reasonable d i l i gence  
to d i v e r t  such commitments t o  i t s  o the r  a c t i v i t i e s  and opera t ions .  
such agreement s h a l l  be embodied i n  an amendment t o  t h i s  contract and 
the  Contractor  s h a l l  be paid the agreed amount. 

Any 

( f )  The Government may from time t o  t i m e ,  under such terms and 
condi t ions  a s  it may prescribe, m a k e  p a r t i a l  payments aga ins t  c o s t s  
incurred by the Contractor i n  connection with the terminated por t ion  of 
t h i s  c o n t r a c t ,  whenever, i n  the opinion of the Contracting O f f i c e r ,  the 
aggregate of such payments i s  w i th in  the amount t o  which the  Contractor  
w i l l  be e n t i t l e d  hereunder. I f  t he  t o t a l  of such payment9 is i n  excess 
cf t h e  anounr f i r a l l y  ag-fed 21 de:errnine,d t o  be due under t h i s  c l ause ,  
sucn excess s n a l l  3e payable by the Contractor t o  t h e  Gobernment upon 
demand: 
i r t e r e s t  t h e r e m  s h a l l  %e p a v a b l e  bv -he Con?rac:or t o  rb,e Government 
ai che r a t e  of a ~ ~ . e r . :  p e r  d.;rLdm, b e g i n n i n g  50 days Krom the dare of 
such demand. 

Provided, That i f  such excess  is  not so paid upon demand, 

(g> The Contracto; ag1~e-c '0 t r ans fe r  t i t l e  t o  the Government and 
d e l i v e r  i n  the manner, a t  :he times, and t a  t h e  ex ten t ,  i f  any, d i r ec t ed  
by the  Contracting Of f i ce r ,  such ir.formation and items which, i f  the 
con t r ac t  had been completed, would have been required t o  be furnished t o  
:t.e Government, inc1udr.g: 

(1) Completed a t  p a r t i a l l y  completed plans,  drawings, and 
information; ard 

(21 Materials o r  e q t i p n t  produced o r  in process or. acquired 
i n  connection wi th  tLe perfwmance of the work terminated by the 
not ice .  

Other than the above, any termination inventory r e s u l t i n g  from the  
terminat ion of the con t r ac t  may, wich the wr i t t en  approval of the Con- 
t r a c t i n g  Off icer ,  be so ld  or acquired by the Contractor under the 
co3di t ions prescribed by a?d a t  a pr ice  or prices  approved by the  Con- 
t r a c t i n g  Off icer .  The proceeds of any such d ispos i t ion  s h a l l  be appl ied 
in  reduct ion  of ar.y paymerts t o  be made by the Government t o  the  
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Contractor  under t h i s  con t r ac t  or s h a l l  otherwise be credi ted t o  the 
pr ice  o r  cost  of  wcrk covered by t h i s  contract  o r  paid in such other  
manner a s  the Contracting Of f i ce r  may d i r e c t .  Pending f i n a l  d i spos i t i on  
of property a r i s i n g  from the t e rmina t ion ,  t he  Contractor agrees t o  take 
such ac t ion  as may be necessary,  o r  as the Contracting Off icer  may d i r e c t ,  
for the  protection and preservat ion of the property r e l a t e d  t o  t h i s  con- 
t r a c t  which i s  in the possession of  the Contractor and in 'which the  
Government has o r  may acquire an i n t e r e s t .  

(h )  Any d i spu te s  as t o  quest ions of f a c t  which may ar ise  hereunder 
s h a l l  be subject  t o  the "Disputes" c lause of t h i s  contract .  

ARTICLE B-XI - PAYMENTS 

( a )  The Comission s h a l l  make payments t o  the Contractor  with.  
respect t o  the amount of Consideration f o r  each period as provided f o r  
i n  A r t i c l e  A-I11 of t h i s  c o n t r a c t  as follows: 

45% - following execut ion of t h i s  con t r ac t  (and following 
the e f f e c t u a t i o n  of each extended period).  

45% - upon subsequent r e c e i p t  of wr i t t en  request from the 
Contractor when the Contractor determines the  amount 
requested i s  t h e n  required in connection with work. 
under the con t r ac t .  

10': - f o 1 l o r ; i n g  s-bmission by t h e  ContracEor of the annual 
progress reporr  or f i n a l  report  provided f o r  i n  
Arzicie  B-?XI ,  i n  form and content s a t i s f a c t o r y  to  
the Commission, w i th in  a reasonable period of time 
following rhe e x p i r a t i o n  of an annual con t r ac t  period. 

( b )  The payments made pursuant t o  paragraph ( a >  above s h a l l  not 
prejudice or  otherwise a f f e c t  adversely any of the Government's r i g h t s  
under the  contract .  For purposes of set t lement  in the event  of termina- 
t i o n  pursuant to  A r t i c l e  B-X hereo f ,  these payments s h a l l  not be con- 
s t rued  as ev iden t i a ry  or atherwise i n d i c a t i v e  of the amount or proportion 
of t he  work a c t u a l l y  performed by the Contractor ,  and any excess payment 
i n  the l i g h t  of  Art ic le  B-X s h a l l  be promptly returned t o  the  Commission. 

( c >  A l l  payments under t h i s  c o n t r a c t ,  except the f i r s t  payment 
provided i n  (a) above, w i l l  be s u b j e c t  t o  the sutmisrion by the  Coatroc- 
t o r  t o  the Commission of such invoices or vouchers as a r e  s a t i s f a c t o r y  
to the Commiss ion. 

( d )  With respect  t o  any port ion of the f i r s t  n ine ty  percent of the 
amount of consideration provided for i n  Article 111 of t h i s  con t r ac t  not  
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previously paid t o  t h e  Contractor by t h e  Commission under paragraph ( a )  
above, it  i s  understood and agreed t h a t  the Commission s h a l l  have the 
r i g h t ,  e x e r c i s a b l e  a t  any time during the  term of t h i s  c o n t r a c t ,  to  issue 
a L e t t e r  of C r e d i t  as provided f o r  by Treasury Department C i rcu la r  No. 
1075 of May 2 8 ,  1964, under which payments of t he  balance of the f i r s t  
nir.ety percent  of the amount of s a id  cons ide ra t ion  w i l l  be made. The 
Contractor agrees  t h a t  such payments w i l l  be under the Letter of C r e d i t ,  
and w i l l  be s u b j e c t  to the s u h i s s i o n  by the Contractor of Payment 
Vouchers on Letter of C r e d i t  (Standard Form 2181, i n  accord with procedures 
based upon Treasury Department C i r c u l a r  No. 1075 of May 28, 1964, urd 
i n s t r u c t i o n s  issued by the Commission which a r e  agreed t o  by the p a r t i e s .  
The f i n a l  t en  percent  of the  cons ide ra t ion  provided f o r  i n  Article 111 
of t h i s  c o n t r a c t  w i l l  be paid t o  the Contractor  by the Commission in 
accordance w i t h  paragraphs (a )  - (c )  above. The Commission reserves 
the r i g h t  t o  cancel o r  modify, increaae o r  decrease the amount covered by 
the Letter of C r e d i t ,  if such ac t ion  i s  r equ i r ed  because of a change i n  
the amount of considerat ion provided f o r  i n  A r t i c l e  I11 of t h i s  contract .  
The issuance and use of a Letter of C r e d i t  and receipt of funds purruant 
t he re to  s h a l l  no t  prejudice or otherwise a f f e c t  adversely any of the  
Government's r i g h t s  under t h i s  con t r ac t .  

ARTICLE B-XI1  - EQUAL OPPORTUNITY 

(The following clause i s  appl icable  unless  t h i s  con t r ac t  i s  exempt 
under the r u l e s  and regulat ions of t h e  S e c r e t a r y  of Labor (41 CFB,'Ch. 
6 0 ) .  Exemptions include contracts  and subcontracts  (i) not  exceeding 
910,2no.  ( i i j  n c t  exceeding $100,000 f e r  standard commercial supplies 
o r  raw m a t e r i a l s ,  and (iii) under which work is performed outs ide the 
Cnited S t a t e s  and no recruitner.t o f  workers w i t h i n  the United S t a t e s  i s  
LrLvolved. 1 

During t h e  performance of t h i s  Con t rac t ,  the  Contractor agrees as 
follows : 

( a >  The Contractor  w i l l  not d i sc r imina te  aga ins t  any employee o r  
appi icant  f o r  employment because of r a c e ,  creed,  c o l o r ,  o r  na t iona l  
o r ig in .  The Contractor  w i l l  take a f f i r m a t i v e  ac t ion  t o  ensure t h a t  
app l i can t s  a r e  employed, and t h a t  employees a r e  t r e a t e d  during employ- 
o e n t ,  without regard to  t h e i r  race,  creed,  c o l o r ,  or na t iona l  or igin.  
Such a c t i o n  a h a l l  include, but no t  be l imi t ed  t o  the following: -employ- 
ment, upgrading, demotion, or t r a n s f e r ;  recrui tment  o r  recruitment 
adve r t i s ing ;  layoff  or termination; r a t e s  of pay or o t b r  forms of empen- 
s a t i o n ;  and s e l e c t i o n  f o r  t r a in ing ,  including apprenticeship.  The Con- 
t r a c t o r  agrees t o  post i n  conspicuous p l a c e s ,  avai lable  t o  employees and 
app l i can t s  f o r  employment, not ices  t o  be provided by the Contracting 
Off icer  s e t t i n g  f o r t h  the provisions of t h i s  nondiscrimination clausa. 
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( 3 )  The Contractor w i l l ,  i n  a l l  s o l i c i t a t i o n s  or advertisements 
f e r  em3lovees placed by or cr. behalf Q f  the Contractor ,  s t a t e  t h a t  a l l  
a -61 :I -2d applicants w i l l  receiv3 cocsiderat ion f o r  e m p l o y m e n t  without 
regs:: -0 r a c e ,  creed,  c o l o r ,  o r  na t iona l  o r i g i n .  

: c )  The Contractor  w i l l  send t o  each labor union or r ep resen ta t ive  
of  wo:kers w i t h  which i t  has a c o l l e c t i v e  bargaining agreement or other 
con t r ac t  o r  Lnderstanding, a n o t i c e ,  t o  be provided by the Contracting 
O f f i c e r ,  advising the l abor  union or workers' r ep resen ta t ive  of the 
Con t rac to r ' s  commitments under Sec t ion  202 of Executive Order No. 11246 
of September 24, 1965, and s h a l l  post  copies of the n o t i c e  i n  conspicuous 
places avai lable  t o  employees and app l i can t s  f o r  employment. 

( d )  The Contractor  w i l l  comply with a l l  provisions of Executive 
Order No. 11246 of September 24, 1965, and of the r u l e s ,  r egu la t ions ,  
and relevant  orders  of  t h e  S e c r e t a r y  of Labor. 

( e )  The Contractor w i l l  f u r n i s h  a l l  information and reports 
required by Executive Order No. 11246 of September 24, 1965, and by the 
r u l e s ,  r egu la t ions ,  and o r d e r s  of the Sec re t a ry  of Labor, or pursuant 
t he re to ,  and w i l l  p e r m i t  access t o  i t s  books, records,  and accounts by the 
Commission and the S e c r e t a r y  of Labor for purposes of i n v e s t i g a t i o n  t o  
asce r t a in  compliance w i t h  such r u l e s ,  regulat ions , and o rde r s .  

c f )  I n  the event of  the C o n t r a c t o r ' s  noncompliance w i t h  the  non- 
discr iminat ion c l auses  of this  con t r ac t  or with any of such r u l e s ,  
~ e c - l ~ - i c p s  o r  o r d e r s ,  t h i s  con t r ac t  rnav be cance l l ed ,  terminated or 
sdspe.-.3ed i n  whole or i n  p a r t  and the Contractor may be dec la red  
i n e l i g i b l e  f o r  f u r t h e r  Government con t r ac t s  in accordance w i t h  procedures 
aktnorized i n  Executive Order No. 11246 of September 24, 1965, and such 
o t h e r  sanctions may be imposed ar,d remedies invoked a s  provided i n  Executive 
Order No. 11266 of September 24, 1965, or by r u l e ,  r e g u l a t i o n ,  or order 
of the Secretary o f  Labor,  or as  otherwise provided by law. 

, s )  The Contractor  w i l l  include the provisions of paragraphs ( a >  
tk.ro;~h (g )  in every subcon t rac t  or purchase order unless  exempted by 
rsles, regulat ions,  o r  o r d e r s  of t h e  Secretary of Labor issued pursuant 
t o  Section 204 of Executive Order No. 11246 of September 2 4 ,  1965, so 
+?.a* S'iCh provisions w i l l  be binding apon each subcontractor  o r  vendor. 
The C o n t r a c u r  w i l l  take such a c t i o n  with respect to any subconwoct or 
pilrchase order as the Commission may d i r e c t  as a means of enforcing such 
p r o v ~ s  ions including sanc t ions  f o r  noncompliance: 
That in the event t h e  Con t rac to r  becomes involved in, or is threatancd 

Provided, howe6r  , 

wi th ,  l i t i g a t i o n  with a subcontractor  or vendor as a r e su l t  of such 
d i r ec t ion  by the Commission, the Contractor may r eques t  the United S t a t e s  
KO en te r  i n t o  such l i t i g a t i o n  t o  p ro tec t  the i n t e r e s t s  of the United 
S t a t e s ,  
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ARTICLE B-XI11 - CONVICT LABOR 

I n  connection with the performance o f  work under t h i s  c o n t r a c t ,  
the con t r ac to r  agrees not to employ any person undergoing sentence of 
imprisonment a t  hard labor .  

ARTICLE B-XIV - CONTRACT kF0R.K HOURS STANDARDS ACT - OVERTIME 
COMPENSATION 

This con t r ac t ,  t o  the e x t e n t  t h a t  it i s  of a character  spec i f i ed  
i n  the Contract Work Hours Standards A c t  (40 U.S.C. 327-3301, is sub jec t  
t o  the following provisions and t o  a l l  o t h e r  appl icable  provisions and 
exceptions of such Act and the r egu la t ions  of t h e  Sec re t a ry  of  Labor 
the reunde r . 

( a )  Overtime requirements. No Contractor  o r  subcontractor con- 
t r a c t i n g  f o r  any p a r t  of t h e  c o n t r a c t  work which may r equ i r e  o r  involve 
the employment of l abdre r s  o r  mechanics s h a l l  require  o r  pe rmi t  any 
l abore r  o r  mechanic in any worltweek in which he i r  employed on such work 
to  work i n  excess of e i g h t  hours i n  any calendar day or i n  excess of 
f o r t y  hours in  such workweek on work s u b j e c t  t o  the provisions of the 
Con t rac t  Work Hours Standards Act un le s s  such laborer  o r  mechanic re- 
ce ives  compensation a t  a r a t e  no t  less than one and one-half times h i s  
bas i c  r a t e  of p a y  f o r  a l l  such  hours uorked in  excess of e i g h t  hours in  
any calendar day o r  i n  excess of f o r t y  hours i n  such workweek, whichever 
is t h e  g r e a t e r  number of overtime hours. 

( b )  Violation: l i a b i l i t y  f o r  unpaid wages; l i qu ida ted  domages. I n  
t h e  eve;t of any v i o l a t i o n  of t h e  provisions of paragraph ( a ) ,  the Con- 
t r a c t o r  and any subcontractor r e spons ib l e  t h e r e f o r  s h a l l  be l i a b l e  t o  any 
a f f ec t ed  employee f o r  his unpaid wages. In  add i t ion ,  such Contractor 
and subcontractor s h a l l  be l i a b l e  t o  the United S t a t e s  f o r  l i qu ida ted  
damages. 
individual  laborer or mechanic employed in v i o l a t i o n  of the provisions 
of paragraph ( a )  in t h e  sum of $10 f o r  each calendar day on which such 
employee was required or permi t ted  t o  be employed on such work in  excess 
of e i g h t  hour8 or in excess of t h e  r tandard workweek of f o r t y  hour8 
without payment of the overtime wages required by paragraph (a). 

Such l i qu ida ted  damages s h a l l  be computed wi th  respect t o  each 

(c) Withholding for unpaid wager and liquidated damages.. Tha 
Contract ing Officer-may withhold from the Government Prime Contractor ,  
fmm any moneys payable on account of work p e r f o m d  by the Contractor 
o r  subcontractor ,  such sums as may a d r i n i r t r a t i v e l y  be determined to  be 
necessary t o  s a t i s f y  any l i a b i l i t i e s  of such Contractor o r  subcontractor 
f o r  unpaid wages and l i qu ida ted  damages a s  provided i n  t h e  provisions of 
paragraph (b) .  
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( d )  Subcontracts .  The Contractor  s h a l l  i n s e r t  paragraphs ( a )  
t h r o u g h  (d) of t h i s  clause in a l l  subcontracts ,  and s h a l l  r equ i r e  t h e i r  
inclusion i n  a l l  subcontracts o f  any t i e r .  

( e )  Records. The Contractor s h a l l  maintain payroll records con- 
t a i n i n g  the  information s p e c i f i e d  i n  29 CFR 516.2(a). Such records s h a l l  
be preserved f o r  three years from t h e  completion of the con t r ac t .  

ARTICLE B-XV - DISPUTES 

( a >  Except as otherwise provided i n  t h i s  con t r ac t ,  any d i s p u t e  
concerning a quest ion of f a c t  a r i s i n g  under t h i s  contract  *ich is not 
disposed of by agreement s h a l l  be decided by the Contracting O f f i c e r ,  
who s h a l l  reduce h i s  decis ion t o  w r i t i n g  and mail or otherwise fu rn i sh  a 
copy thereof  t o  the Contractor.  The dec i s ion  of t h e  Contracting Off icer  
s h a l l  be f i n a l  and conclusive u n l e s s  within 30 days from the d a t e  of 
receipt of such copy, the Contractor  mai ls  or otherwise fu rn i shes  t o  the 
Con t rac t ing  O f f i c e r  a w r i t t e n  appeal addressed t o  the Comniseion. The 
d e c i s i o n  of t h e  Conmission o r  i t s  du ly  authorized r ep resen ta t ive  f o r  the 
de t enn ina t ion  of such appeals s h a l l  be f i n a l  and conclusive un le s s  
determined by a cour t  of competent j u r i s d i c t i o n  t o  have been f r audu len t ,  
or c a p r i c i o u s ,  o r  a r b i t r a r y ,  o r  so g r o s s l y  erroneous a s  n e c e s s a r i l y  t o  
imply bad f a i t h ,  o r  n o t  supported by s u b s t a n t i a l  evidence. I n  connec- 
t i o n  w i t h  any appeal praceeding under t h i s  c lause,  the Contractor s h a l l  
be afforded an opportuni ty  t o  be heard and t o  o f f e r  evidence i n  support 
of i t s  appeal.  Pending f i n a l  d e c i s i o n  of a diapute hereunder, t h e  Con- 
Tractor s h a l l  Froceed di;:gen.tIy w i t h  the performance of the con t r ac t  and 
in  accordance w i t h  the  con t r ac t ing  O f f i c e r ' s  decision. 

(b) This "Disputes" c lause does not preclude considerat ion of law 
ques t ions  i n  connection w i t h  dec i s ions  provided f o r  i n  paragraph ( a )  
above: Provided, That nothing i n  t h i s  contract  s h a l l  be construed as 
making f i n a l  the decis ion of any adminis t ra t ive o f f i c i a l ,  r ep resen ta t ive ,  
o r  board on a quest ion of law. 

ARTICLE B-XVI - OFFICIALS NOT TO BENEFIT 

No m e m b e r  of or delegate  t o  Congress, or resident  commissioner, 
s h a l l  be admitted t o  any  share o r  p a r t  of t h i s  contract ,  or t o  any benefi t  
tha t  may arire Wnfrom; but this provir ion ahall  not be conatmad to 
extend t o  t h i s  con t r ac t  i f  made w i t h  a corporation f o r  i t s  general  benefi t .  

ARTICLE B-XVII - C O W T  AGAINST CONTINGWT FggS 

The Contractor  warrants t h a t  no person or s e l l i n g  agency has  been 
employed or r e t a i n e d  t o  s o l i c i t  o r  secure t h i s  contract  upon an agree- 
ment or understanding f o r  a commission, percentage, brokerage, o r  con- 
t i n g e n t  f e e ,  excepting bona f i d e  employees o r  bona f i d e  e s t ab l i shed  
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commercial or s e l l i n g  agencies maintained by the Contractor for the 
pcrpose of securing business.  For breach o r  v i o l a t i o n  of t h i s  warranty 
the Government s h a l l  have the r i g h t  t o  annul t h i s  contract  without l i a -  
b i l i t y  O K  i n  i t s  d i s c r e t i o n  to  deduct trom the con t r ac t  pr ice  or  considera- 
t i o n ,  o r  otherwise recover ,  t h e  f u l l  amount of  such commission, percentage, 
brokerage, o r  cont ingent  f ee .  

ARTICLE B-XVIII - EXAMINATION OF RECORDS 

( a )  The Contractor  agrees t h a t  t h e  Commission and the Comptroller 
General of t h e  United S t a t e s  o r  any of t h e i r  duly authorized representa- 
t i v e s  s h a l l  have access  t o  and the r i g h t  t o  examine any d i r e c t l y  pe r t inen t  
books, documents, papers ,  and records of the Contractor involving t rans-  
ac t ions  r e l a t e d  t o  t h i s  con t r ac t  u n t i l  t he  e x p i r a t i o n  of t h ree  years 
a f t e r  f i n a l  payment under t h i s  c o n t r a c t  unless  t he  Commission authorizes 
t h e i r  p r i o r  d i s p o s i t i o n .  

(b) The Contractor  f u r t h e r  agrees  to  include i n  a l l  i t s  subcon- 
t r a c t s  hereunder a provis ion t o  the e f f e c t  t h a t  the subcontractor agrees 
t h a t  t he  Comptroller General of t he  United S t a t e s  o r  any of h i s  duly 
authorized r e p r e s e n t a t i v e s  s h a l l ,  u n t i l  t h e  e x p i r a t i o n  of t h ree  years 
a f t e r  f i n a l  payment under the subcon t rac t ,  have access t o  and the r i g h t  
to  examine any d i r e c t l y  pe r t inen t  books, documents, papers, and records 
of such subcon t rac to r ,  involving t r ansac t ions  r e l a t ed  t o  the subcontract 
unless t h e  Commission authorizes  t h e i r  p r i o r  d i spos i t i on .  The term 
"subcontract" a s  used i n  t h i s  c lause excludes ( i)  purchase orders  not 
exceeding $2500 and (ii) subcontracts  o r  purchase orders  f o r  public 
c r i l i t v  s e rv i ces  a t  r a t e s  e s t ab l i shed  f o r  uniform a p p l i c a b i l i t y  t o  the 
general  p u b 1  i c .  

( c )  Nothin-, i n  t h i s  concract s h a l l  be deemed to  preclude an 
a u d i t  by the General Accounting Off ice  of any t ransact ion under t h i s  
con t r ac t .  

ARTICLE B-XIX - BUY AMERICAN ACT 

!a) I n  acquir ing end products,  the Buy American Act (41 U. S. Code 
10 a-d) provides t h a t  t he  Government give preference t o  domestic source 
ena products.  For the  purpose of t h i s  c lause:  

(i) 'Components" means those articles, ma te r i a l s ,  and 
s u p p l i e s ,  which a r e  d i r e c t l y  incorporated i n  the end produc'ts; 

(ii) "End products" means those a r t i c l e s ,  materials, and 
s u p p l i e s ,  which a r e  t o  be acquired under t h i s  con t r ac t  f o r  public 
use: and 

(iii) A "domestic source end product" means (A) an unmanufactured 
end product which has been mined or produced i n  the United S t a t e s  
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and ( B )  an end product manufactured in the United S t a t e s  i f  the  cos t  
of  t h e  components thereof which a re  mined, produced, o r  manufactured 
i n  t h e  United S t a t e s  exceeds 50 percent of the cost  of a l l  i t s  com- 
ponents. For the  purposes of  t h i s  i a )  ( i i i)  (B), components of 
foreign o r i g i n  o f  the same t y p e  o r  k i n d  as t h e  products r e fe r r ed  t o  
in  (b)  ( i i)  or (iii) of t h i s  c lause s h a l l  be t r ea t ed  as  components 
mined, produced, or manufactured i n  the United S t a t e s .  

(b)  The Contractor  agrees t h a t  there w i l l  be del ivered under t h i s  
con t r ac t  only domestic source end products,  except end products: 

( i> Which are f o r  use o u t s i d e  the United S t a t e s ;  

(ii) Which the Government determines a r e  not mined, produced, 
o r  manufactured i n  the  United S t a t e s  in s u f f i c i e n t  and masonably 
ava i l ab le  commercial q u a n t i t i e s  and of a s a t i s f a c t o r y  q u a l i t y ;  

(iii) As t o  which the Commission determines the domestic 
preference to be i ncons i s t en t  with the public i n t e r e s t ;  or 

( i v )  As t o  which the Commission determines the c o s t  t o  the 
G o v e r m n t  to  be unreasonable. 

(The foregoing requirements a r e  administered i n  accordance with Executive 
Order No. 10582, dated December 1 7 ,  1954.) 

ARTICLE B-KY - ASSIGNMENT : SVEKONTRACTING 

Neither t h i s  c o n t r a c t  nor any i n t e r e s t  t he re in  nor claim thereunder 
s h a l l  be assigned o r  t r a n s f e r r e d  by the  Contractor ,  except as expressly 
authorized i n  w r i t i n g  by the Commission. The Contractor s h a l l  not sub- 
con t rac t  any r e sea rch  or development work under t h i s  con t r ac t ,  except as 
expressly authorized i n  w r i t i n g  by the  Commission. 

ARTICLE B-XXI - REPORTS AND RENEWAL PROPOSAIS  

The Contractor s h a l l  f u r n i s h  s i x  ( 6 )  copies of the following reporta 
and renewal proposals ,  i f  any, addressed to: 

it.raarch and Development 0 i v i s  ion 
Oak Ridge Operations Office 
U . S. A t o m i c  Energy Conmission 
Post Off t ce  Box E 
Oak Ridge, Tennessee 37830 

(a) Progress  report. The progress r epor t  s h a l l  b r i e f l y  descr ibe 
the scope of i n v e s t i g a t i o n s  undertaken and the s i g n i f i c a n t  r e s u l t s  
obtained. I t  s h a l l  also exp la in  any s i g n i f i c a n t  d i f f e rences  between the 
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ac tua l  l eve l  o f  e f f o r t  and t h a t  contemplated in  the  c o n t r a c t  (see Article I). 
Technical r epor t s  and a r t i c l e s  prepared for publicat ion s h a l l  be l i s t e d  
w i t h  bibliographic references.  
s h a l l  be appended and mater ia l  contained the re in  need not be duplicaced 
in the report .  Progress reports  s h a l l  be s u h i t t e d  approximately three 
months i n  advance of the exp i r a t ion  of the cu r ren t  con t r ac t  term and 
s h a l l  give the Con t rac to r ' s  best  e s t ima te  of t h e  probable course and l eve l  
of e f f o r t  of the remainder of the cu r ren t  con t r ac t  term. Except as t h e  
Commission may otherwise request ,  no f u r t h e r  progress r e p o r t  w i l l  be 
required f o r  any c o n t r a c t  year unless  t he re  has been a s i g n i f i c a n t  change 
i n  l eve l  of e f f o r t  o r  s c i e n t i f i c  r e s u l t s  between the la tes t  progress 
r e p o r t  by the Contractor and i t s  a c t u a l  experience; t h i s  s h a l l  be re- 
ported promptly. 

Reprints o r  p rep r in t s  of a l l  such s a t e r i a l  

(b)  F ina l  r epor t .  Upon termination o r ' e x p i r a t i o n  of the t o t a l  
period of performance, the Contractor s h a l l  submit, promptly, a summary 
of i t s  a c t i v i t i e s  f o r  t h e  e n t i r e  period, including a l i s t  of publ icat ions 
issued during the t o t a l . t e r m  of t h e  con t r ac t  and copies of any r e p r i n t s  
n o t  previously s u h i t t e d ,  as w e l l  as a comprehensive eva lua t ion  of progress 
i n  the a rea  of r e sea rch  supported by the  con t r ac t .  

( c >  Renewal proposals.  A renewal proposal,  i f  any, s h a l l  accompany 
the progress r epor t .  

( d )  Report of equipment purchased o r  f a b r i c a t e d .  The Contractor 
s h a l l  itemize equipment having a use fu l  l i f e  expectancy i n  excess of one 
year and an a c q u i s i t i o n  cost  i n  excess of $100 purchased or f ab r i ca t ed  
tomi: any L T S . ~ ~  appearing in ArEicle V )  and s;ibrni: a report  There:: 
immediately following the  exp i r a t ion  of the con t r ac t  year spec i f i ed  i n  
A r t i c l e  11. Where the cos t  of individual ?Feces of e q u i p m e n t  exceeds 
$500, they w i l l  be l i s t ed  individual ly .  Where individual  items c c s t  
$100 t o  $500,  t hey  w i l l  a l so  be i nd iv idua l ly  l i s t e d  t o  the ex ten t  p r a c t i c a l  
or grouped in general  ca t egor i e s ,  such as "e l ec t ron ic  equipment" or "6 
motors," with the t o t a l  d o l l a r  amount of such category. The c o s t  of 
purchased items s h a l l  be determined by the ac tua l  invoice cost  of such 
items, but the cos t  of f ab r i ca t ed  items may be es t ab l i shed  by engineering 
estimates . 

ARTICLE B-XXII - FOREIGN TRAVEL 

Foreign travel s h a l l  be subject t o  the p r i o r  approval of tbe 
Contracting Off icer .  

ARTICLE B-XXIII - PRIORITIES, ALlDCATIONS, AND ALLOTMWTS 

The Contractor s h a l l  follow the provisions of DBS Regulation 1 and 
a l l  other  appl icable  regulat ions and orders  of the  Business and Defense 
Service Administration i n  obtaining control led m a t e r i a l s  and o the r  
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products and mater ia ls  needed t o  f i l l  t h i s  order.  
r a t i n g :  

This c o n t r a c t  c a r r i e s  
DO-5-2 c e r * . i f i e d  f o r  n a t i o n a l  defense linder 3MS Regulation 1. 

ARTICLE 2-:<XIV - UT'ILIWTION OF CONCERNS IN W X R  SVRPLUS ARMS 

I t  i s  the  policy of t h e  Government t o  place coP:racts w i t h  concerns 
which w i l l  perform such c o n t r a c t s  s u b s t a n t i a l l y  i n  areas of p e r s i s t e n t  
or s u b s t a n t i a l  labor su rp lus ,  where t h i s  can be done cons i s t en t  w i t h  the 
e f f i c i e n t  performance of the c o n t r a c t  and a t  pr ices  no higher tnan are 
ob ta inab le  elsewhere. The Con t rac to r  agrees t o  use i t s  best e f f o r t s  t o  
place i t s  subcontracts i n  accordance w i t h  t h i s  policy. I n  complying 
w i t h  the foregoing and w i t h  paragraph ( b )  of the clause of t h i s  c o n t r a c t  
e n t i t l e d  " U t i l i z a t i o n  of Small Business Concerns ," the Contractor  i n  
p l ac ing  i t s  subcontracts s h a l l  observe the following order of preference : 
(a) p e r s i s t e n t  labor surplus  a r e a  concerns which a re  a l s o  small business 
concerns; (b )  other p e r s i s t e n t  l a b o r  surplus  area concerns; ( c )  sub- 
s t a n t i a l  labor surplus a rea  concerns which a re  a l so  small busir.ess 
concerns;  (d) other  s u b s t a n t i a l  l abo r  aurplus area concerns; and (e> 
small business concerns which are no t  labor  surplus a rea  concerns. 

ARTICLE B-XXV - UTILIZATION OF SMALL BUSINESS CONCERNS 

( a )  I t  i s  the po l i cy  of t h e  Government as declared by t he  Congress 
t h a t  a f a i r  proportion of c h e  purchases and contracfs f o r  s u p p l i e s  and 
services f o r  the Government be placed wi th  small business 

( ? \  - . - *  - =?-:ii:or agrees  yo accomplish :ke -;:rkirn arn0un-L 0 5  sub-  
con t r ac t ing  t o  smali business concerns t h a t  t h e  Contractor f i n d s  t o  be 
c o n s i s t e n t  wi th  the e f f i c i e n t  performance of t h i s  c:--- - - a c t  ~ 

ARTICLE B-XXVI - SOVIET-BLOC CONTROLS 

I n  connection with the c o n t r a c t  a c t i v i t i e s ,  the Contractor  agrees  
t o  comply w i : b  t h e  requirements s e t  f o r t h  i n  Apperldix "D", at tached he re to  
and made a part of this c o n t r a c t ,  r e l a t i n g  t o  tne c o w t r i e s  l i s t e d  herein.  
From time to  time: by w r i t t e n  n o t i c e  t o  the Coorrac:or, the Commission 
sha l l  have the r i g h t  t o  change t h e  l i s t i n g  of countries i n  Appendix '9'' 
upon a determination by the Commission t h a t  such change i s  i n  conformance 
w i t h  natronai po l i cy .  The Contracror s h a l l  have r t e  r i g h t  t o  terminate  
ita performanco under this eontract upon a t  least s i x t y  (60)  daw' p r i o r  
w r i t t e n  notice t o  t h e  Commission i f  the Contracror determines t h a t  i t  is 
unable ,  without s u b s t a n t i a l l y  i n t e r f e r i n g  with i t s  policies as an educo- 
t i o n a l  i n s t i t u t i o n  o r  without adversely a f f ec t ing  its performance, t o  
continue performance of the work under t h i s  cor.tracz a s  a r e s u l t  of a 
change i n  Appendix 'P" made by the Commission pursuant t o  the  preceding 
sentence. I f  t he  Contractor e l e c t s  t o  terminate performance t h e  provi- 
s i o n s  of t h i s  coptract  respect ing termination for t h e  convenience of t h e  
Government s h a l l  apply. 
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1. The requ 

REQUIREMENTS RELATING TO EXCHANGES OF INFORMATION 

rements set f o r t h  here in  relate t o  the dissemination by -he 
Contractor  of the information developed under t h i s  contract  and/or 
under o ther  Cocpmission programs t o  Count r ies  by or through exchange 
a c t i v i t i e s ,  inc luding  but  no t  l i m i t s d  t o  employment, work p a r t i c l -  
pa t ion ,  v i s i t s  and correspondence. The term "Countrib8" ( inc luding  
where used i n  the term " S O v i e t - B l ~ ~  Countr ies") ,  as used i n  t h i s  
Appendix "D", includes a l l  na t ions  ( o t h e r  than the United S t a t e s ,  
i t s  territories and possessions) ,  the embassies,  consulates ,  and 
agencies of such na t ions ,  and ind iv idua l s  and organizat ions of such 
n e t  ion8 . 

2. For the purpose of these requirements t he  Soviet-Bloc Countries con- 
sist of: 

Group A 

Albania 
Bul g a r  i a 
C zec hos 1 ova kia  
Estonia  
Hungary 
Latv ia  
Li thuania  
Poland and Danzig 
Rumania 
Union of Sovie t  S o c i a l i s t  Republics 

Group B 

C h i n a ,  including Manchuria ( includes I n n e r  Mongolia; the 
provinces of Tsinghai  and Sikang, T i b e t ;  the former 
Kwantung b a s e d  T i r r i t o r y ,  the present  Port Arthur 
Naval Base Area and Liaoning Province) and excluding 
Taiwan (Formosa) 

Cammunist-controlled a rea  of V h t  #am 
East  Germany (Soviet Zone of Germany and the Soviet Sector  

North K o n a  
Outer Mongol La 
Cuba 

of Ber l in)  

3. The fol lowing exchange a c t i v i t i e s  between the Contractor and any of 
the Soviet-Bloc Countr ies  s h a l l  be r u b j e c t  to  the  p r i o r  wr i t ten  
approval of the Commission on an ind iv idua l  case bas is :  
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a .  Employees of t h e  Contractor engaging i n  employment by a c t i v i t i e s  
o f ,  o r  t r a v e l  t o ,  any of t he  Soviet-Bloc Countries where such 
employees' t r a v e l  or o t h e r  a c t i v i t y  i s  f i n a n c i a l l y  supported by 
the Commiss ion. 

b. Employment o f ,  o r  p a r t i c i p a t i o n  i n  a c t i v i t i e s  of t h e  Contractor 
by, n a t i o n a l s  of any of t h e  Soviet-Bloc Countries i n  furtherance 
of o r  i n  connection with work u n d e r ' t h i s  con t r ac t .  

c .  P a r t i c i p a t i o n  of n a t i o n a l s  of any of t h e  Soviet-Bloc Countries a t  
U .  S. conferences,  meetings and symposia which a r e  supported by 
Commission funds o r  a r e  organized and d i r e c t e d  by persons receiv- 
ing f i n a n c i a l  support  f o r  such a c t i v i t i e s  from t h e  Commission and 
a c t i n g  i n  the  name of t h e  Commission or t he  Contractor.  

4. Unofficial  t r a v e l  t o  any of the Soviet-Bloc Countries by employees of 
t he  Contractor  who hold a Commission s e c u r i t y  c learance w i l l  be sub jec t  
t o  the  p r i o r  approval of t h e  Commission on an individual  case basis .  

5.  The Contractor  s h a l l  inform a l l  of i ts  employees who formerly held a 
Commission s e c u r i t y  c learance of t h e  Conmission's d e s i r e  t o  be advised 
of t h e i r  proposed u n o f f i c i a l  t r a v e l  t o  any of t h e  Soviet-Bloc Countries. 
The Contractor  s h a l l  n o t i f y  the  Commission of a l l  such proposed u n o f f i c i a l  
t r ave l  by  i t s  employees of which i t  becomes aware pursuant t o  the n o t i f i -  
cat ion given i n  accordance w i t h  t h e  provis ions hereof. 

6 .  The Con t rac to r .  i f  t h e  con t r ac t  he re in  i s  a cost-type r a t h e r  than a 
f ixed-pr  i c e  t y p e ,  sna l l  inform t h e  Commission, i n  advance whenever 
f e a s i b l e ,  of a l l  proposed v i s i t s  by n a t i o n a l s  of any of the Soviet-Bloc 
Countries and s h a l l  f u r n i s h  a r e p o r t  thereof i n  accordance w i t h  directioris 
furnished by t h e  Contracting O f f i c e r .  

7 .  A l l  correspondence and o the r  comnunications r e l a t i v e  t o  t h e  exchange 
of information whether with Soviet-Bloc o r  other Countries s h a l l  be 
subject  t o  the following po l i cy  and procedure: 

a .  Transmit ta l  of publ ished information r e l a t i n g  t o  the  peaceful uses 
of atomic energy is permit ted and encouraged provided the trans- 
m i t t a l s  t o  Countries l i s t e d  i n  Group B of Sec t ion  2 . ,  above, a r e  
made in t he  n a m e  of t h e  Contractor  or t h e  individual  s c i e n t i s t  and 
not  i n  the name of the Commission; 

b. T ransmi t t a l  of unpubl Lshed information relating t o  t h e  peaceful 
uses of atomic energy is permit ted and encouraged provided: 

(1) The information t r ansmi t t ed  is made a v a i l a b l e  t o  requesters  
i n  the United S t a t e s .  I n  order  t o  insure a v a i l a b i l i t y  t o  
r e q u e s t e r s  i n  t h e  United S t a t e s ,  one copy of a l l  such unpub- 
1 ished informat ion (with t h e  exception of personal correspond- 
ence covering informal s c i e n t i f i c  or technical  opinion) shall 
be forwarded t o  the  Contract ing Off icer  ; 
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( 2 )  The t r a n s m i t t a l s  t o  Countries l i s t e d  i n  Section 2 . ,  above, 
a r e  accompanied by a request  fo r  appropr i a t e  equal ly  valuable  
material  i n  r e t u r n .  and 

( 3 )  The t r a n s m i t t a l s  t o  Countries l i s t e d  in  Group B of Sec t ion  2 . ,  
above, a r e  made i n  t h e  name of t h e  Contractor or t h e  individ- 
ual  s c i e n t i s t  and not i n  t h e  name of t h e  Commis.sion. 

c. Requests f o r  information not f a l l i n g  wi th in  t h e  scope of the above 
s t a t e d  p o l i c y  and any unusual r e q u e s t s  f o r  published and unpub- 
1 ished informat ion s h a l l  be forwarded t o  the  Contract ing O f f i c e r  . 
Examples of unusual r e q u e s t s  f o r  published and unpublished informa- 
t i on  include: (1) Requests f o r  c o l l e c t i o n s  of published documents 
o r  f o r  unpublished information which are not r e a d i l y  ava i l ab le  t o  
the r e c i p i e n t  of t h e  r e q u e s t ;  ( 2 )  Requests f o r  comprehensive and 
d e t a i l e d  unpubl ished design information and unpubl ished development 
informat ion on major equipment, such  as r e a c t o r s ,  chemical process- 
ing p l a n t s ,  and a c c e l e r a t o r s ;  and ( 3 )  O f f i c i a l  correspondence from 
any government o t h e r  than t h e  United S t a t e s ,  i t s  territories and 
possessions.  

As used in  t h i s  S e c t i o n  7: 

a .  The term "pub1 i s h e d  information" means a l l  unc la s s i f i ed  s c i e n t i f i c  
and t echn ica l  documents; i n t e r n a l  and informal r e p o r t s ;  r e p r i n t s ;  
p r e p r i n t s  ; page p roof s  of journal .  a r t  i c l e a  ; engineering drawings ; 
photographs : E i l m s  : notes  ; i r r a d i a t e d  emulsions : e t c . ,  o r ig ina t ed  
within Commission programs, and a v a i l a b l e  e i t h e r  f rom t h e  Division 
of Technical Information Extension, Oak Ridge, Tennessee, AEC 
depository l i b r a r i e s ,  o r  o the r  sources from which t h e  public may 
obtain t h e  above types of i n f o r m t i o n  by purchase o r  without c o s t .  

b, The term "unpublished information" means a l l  u n c l a s s i f i e d  s c i e n t i f i c  
and technical  documents; i n t e r n a l  and informal r e p o r t s ;  r e p r i n t s ,  
p r e p r i n t s ,  page proofs  of  journal  a r t i c l e s ;  engineering drawings; 
photographs; f i l m s :  n o t e s ;  i r r a d i a t e d  emulsions; e t c . ,  o r i g i n a t i n g  
within Commission programs bu t  which are not a v a i l a b l e  from t h e  
Division of Technical Information Extension, Oak Ridge, Tennessee, 
AEC deposi tory l i b r a r i e s ,  or from o t h e r  sources from which t h e  
pub l i c  m y  normally o b t a i n  t h e  informetion by purchase or. without 
cos t .  

8. I n  a11 exchanges of i n f o r m t i o n ,  care should be taken t h a t  t h e  release 
of t he  information does not r e s u l t  i n  t h e  d i s c l o s u r e  of R e s t r i c t e d  
Data or  o the r  c l a s s i f i e d  information, o r  p r iv i l eged  information, i n  
v i o l a t i o n  of a p p l i c a b l e  law and/or t h e  provis ions of t h i s  c o n t r a c t ;  o r  
t h e  d i sc losu re  of any information t h a t  would adversely a f f e c t  t h e  pa t en t  
interest of t he  Commission i n  v i o l e t  ion of t h e  provis ions of t h i s  con t r ac t .  
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UNITED STATES 
ATOMIC ENERGY COMMISSION 

OAK R I D G E  OPERATIONS 

P O  B O X  E 
OAK RIDGE, TENNESSEE 37830 

Juna 9, 1371 

CONTRACT YO. A T - ( 4 0 - 1 ) - W  wIfF ThE G"4IVE;ZSIfY OF LCiUISVfKL 

We are enclosing f o r  your information and use copies of the fol lowing 
l i s t e d  document ( s )  submitted i n  connection wi th  the research being 
performed under the subject contract:  

[ ] Monthly Status L e t t e r  

[ ] Q u a r t e r l y  Report 

[ ] Annual Progress  Report 

[ j P r e p r i n t  ( 5 )  

1 c A,'-. LL @A!. 2 2  ;!&/ 
M, Roth, Director  

C L E  :JL'? 

Res. Cont. Br. 
e e a  \ BURLESON: S I C  I' , - 3.w 6-9-71 

Laboratory and Universi ty D iv is ioq  
Gak R i  dge C p e r a t i  ons 



Ma;. 27, 17'771 

DT. L d r  A. SnmhOlt  
Departarnt of Biology 
University of Louisville 
buisvi l le ,  Konhwky 40108 

I .  - .  
le --:*.- tY.2: t.,i re,!orrs RILL r3;c;s iisteu' or1 t..e ;e:ti;AsaLu . . i V c '  

been received by the A . E . C .  Please i ist  on t h e  Certificate any 
ot>er. na7cr; ;?.rcscncnd or reports cre.:zr=.i in ai2 i t io i i   ti^ r..?!se 
uiiicn we iiave listed. 

Please execute tho ihrtificatas uefore a witness or a Notary Tublic 
md return two signed copier i n  the enclosed postage-free anveiqe. 
T;:e t:.ird copy nay be retained fo r  your f i l e s .  

Sincerely, 

MCP : DUZ : d p  

S ZA HRY D . 4 .  he!&, Chief 
Oak Ridge Patent Group 
0.L u p  opmtioB8 





I n  tha ovaat you publish lnforrtlm garwrrtad under the emtrac t ,  
plrur provide us with four copies of ea& npr in t .  

Slncmly ,  
ayivur he.' . 
e * u r b l u c - .  

-< ' CC: b y  Poltton, U. o f  Loulsvllle 



UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON. D.C. t O S 4 S  

MAY 2 4 1971 

c. s. shoup 
Oak Ridge Operatiom Office 

we h v e  reviawed Dr. e l r '  lart progrerr report and accept it 
ar the final report on the contract. 

Pleare proceed with fiaal funding and clorc out the contract. 

-.-> 
1 7  /' z-,- J-c 

UJ& 8 .  mrahll 
Aquatic Bcologirt 
Environmental Sciences Branch 
Dfvirion of Biology 8nd Medicine 

. . ... --:-. 



OFFICE OF THE VICE PRESIDENT 
FOR FINANCIAL AFFAIRS 

UNIVERSITY OF LOUISVILLE 
LOUISVILLE. KENTUCKY 

40208 

May 4, 1971 

Mr. C. S. Shoup, Chief 
Research Contracts  Branch 
Laboratory and Universi ty  Division 
United S t a t e s  Atomic Energy Commission 
Oak Ridge Operations 
Pa 0. Box E 
Oak Ridge, Tennessee 37830 

RE: Contract No. AT-(40=1)-3560 

Dear M r .  Shoup: 

This is t o  adv i se  t h a t  no c o s t s  were incurred 
f o r  t h e  above c o n t r a c t  f o r  the period May 1 through 
December 31, 1970. Copies of t h e  Statement of Annual 
Costs submitted on June 19, 1970, r ep resen t  t he  t o t a l  
c o s t s  f o r  t h e  p e r i o d  >lay 1, 1969,  t h r o u g h  Decemker 31, 
1970. 

This  s ta tement  was accompanied by a voucher for 
the concluding payment. For your information, I have 
at tached a copy of t h i s  voucher and the Statement of 
Annual Costs. 

Please adv i se  i f  any a d d i t i o n a l  information is 
needed i n  order  t o  c l o s e  t h i s  contract .  

Sincerpiy yours, 

Res t r i c t ed  Fund Accounting < 1-1 - ?'/t** 5 

RP/mkl 
Enclosures o k  
cc: D r .  Louis A. Krumholz 

d 

I #  .. . . - _  75 4" e-,. . 
t *  j . ; :  I ._ .* * 4 

Y+ I 

f I l l b l b  



UNITED STATES 
ATOMIC ENERGY COMMISSION 

OAK RIDGE OPERATIONS 
P O  B O X  E 

OAK RIDGE, TENNESSEE 37830 

. I  

April 19, 1971 

CERTIFIED STATEMENT OF COSTS FPI THL PEUSOO DOED 0L-n 31, 1010 

CONTRACT NO. AT-( 40-T)- 3540 

The c e r t i f i e d  Statement o f  Costs required fo r  the per iod o f  
performance indicated above has no t  been received. I n  accordance 
wi th  A r t i c l e  B-XXVII, Appendix "B", of the contract, please send 
th is  information as soon as possible, fol lowing the format shown. 
i n Appendix "C" , 

I f  appropriate, the statemect should be accompanied by a voucher 
f o r  the concl udi cg payment. 

Sincerely , 

OLE: 308 

C. 5 .  Shoup, Chief 
Research Contracts Branch 
Laboratory and Universi ty Div is ion 

CC: l.. A. Krunholz. U. o f  Cwlrvillr 



UNIVERSITY OF LOUISVILLE 
LOUISVILLE. KENTUCKY am 

1 7  February 1971 

D r .  C. S. Shoup, Chief 
Research Contracts  Branch 
Laboratory and Un+versity Branch 
U. S. Atomic Energy Commission 
P. 0. Box E 
Oak Ridge, Tennessee 37830 

Dear Sam: IL- a 
i 

In  response t o  your l e t t e r  o f  12 February and the ear l ie r  
r eques t  from D r .  Roth, w e  are submit t ing a list of equipment 
purchased and f ab r i ca t ed  wi th  AEC funds under Contract No. AT- 
( : 0 - 1 ) - 3 5 4 0 .  
items o r  have any f ab r i ca t ed  during t h a t  period. 

As ~ L L  can s e z ,  w e  d i c  not  purchase any squipment 

Me a r e  cont inuing t o  compile t h e  da ta  for  the f i n a l  repor t  
on t h a t  con t r ac t  and w i l l  send i t  t o  you as soon as i t  i s  f in i shed .  
I f  you happen t o  be i n  the  Lou i sv i l l e  area w e  would be pleased t o  
have you stop by and v i s i t  our  labora tory .  

With very b e s t  wishes t o  you and Lee, 

C o r d p l l y ,  . 

Louis A. Krumholz 
D i r e c t o r  

~.RW Enclosures 
- 1  

cc.  M r .  Roy Pols ton  
Business Off ice  

.\ 

WLCNAP CAM 



IJIT” AEC FUNDS 

University of Louisville 
C W T R P C f O R  

AT-(40-1) -3540 
CONTRACT w. 

L i s t  ( 1 )  - Equipment Items Purchased Under Contract: 

Nomenclature Quantity 

NONE 

Invoice Cost 

L i s t  ( 2 )  - Equipment Item Fabricated Under Contract: 

Nomenclature Quantity 

NONE 

Fnai neeri no 
Fstimate o f  Cost  

f 

SIGPFD: h . n f h &  
Dr. Louis A.  Krumholz 



'I' i 



UNITED STATES 
ATOMIC ENERGY COMMISSION 

OAK RIDGE OPERATIONS 
P O  BOX E 

OAK RIDGE, TENNESSEE 37830 

January 3, 1371 

CONTRACT NO. AT- (40- 1 ) - 3330 

mr Or. Kruaholt: 
A r t i c l e  B - X X I  o f  Appendix “B” o f  the above contract provides tha t  the con- 
t r a c t o r  s h a l l  i temite equipment purchased o r  fabr icated thereunder and sub- 
m i t  a repor t  thereof imnediately fo l lowing the expi ra t fon o f  the contract 
p e r f c d  speci f ied ir .  -6c’er:dix “ A ”  

Accordingly, we sha l l  appreciate your preparing a l i s t  of equipment items 
a c t g a l  71 pu‘chasc? 
t o  which vests i n  the cantractor, and forwarding three copies t o  t h i s  o f f i c e  
immediately fo1lokj.l; the expi ra t ion o f  t h i s  period. 
for preparatiori o f  the repor t  is shown cn the enclosed form. 
determining which i t e m s  are classed as equipment, the fo l low ing  c r i t e r i o n  
should be used: 

( 4 - 3 ! ) . 7 ~  - ~ ~ - ~ ~ - 7 ~ j  

?iE< funds dl-iri ng t h e  c u r r s c t  c s n t c 3 c t  p e r i 3 d ,  -.i t l e  

As a guide i n  
The suggested format 

I f  the indiv idual  u n i t  costs $100 o r  more sr(d has a l i f e  
expectancy o f  over one year, i t  should be included on the l i s t .  

I n  add i t ion  t o  the above, the repor t  shou-ld also include, i f  appropriate, 
a l i s t  of any equipment u n i t s  fabr icated wi th  AEC funds dur ing the current 
p e r i o d ,  t i t l e  t: m‘:k  ‘ ‘ E S t j  i r r  t k e  c c n t r a c t o r ,  t ;gether  wi th  the engir*eering 
est imate o f  the cost for each u n i t .  This equipment should be l i s t e d  under 
I tem 2 o f  the suggested format Negative r e p o r t s  a r ?  requested, i f  appropriate. 

Your cooperation i n  t h i s  matter w i l l  be appreciated. 

1- - \ 
0 L  EM^^ 

\\ Encl b s u r e :  
Report F o r m t  

S i  Tcerely , p&ps 
n M. Roth, D i rec to r  

Lab0 atory and Univers i ty  Div is ion 
Oak Ridge Operations 

@ydTDAr.ry; - : L-L!  9 !d 
**3 

\ .  * 



Contract  No 
- \  AT -( 43- 1 ) -3 > i v  

I n s t i t u t i o n  Pr0.j ec t Le ade r 
3r. Louis K ~ d - o i z  Uni,;ersi:;r of L o u i s v i l l e  

Pumse 
"A Deta i l ed  Study of t h e  Energy Flow Through t h e  

Biota of Doe Run,  Meade County, Kentucb" 

Contractiw Officer 
Chief, Biology Branch 

Vouchers Paid 

I 



December 21, 1970 

Lea m d  I spent 9 days I n  Ilrsucluettr ulth Chrrllo and f I l y  I n  
the Ice and snow, and nturncd t o  Oak Qtdac on CccenrOer 14. 'Ye had 
dlnner last Friday with Kathy and her new husband. He sesm like an 
M u l l y  nlce guy. Have a Merry Chrlstmas. 

OLA: css 

11 mrrvl y * 
Gi,lLA-'-A:: ':'-sa 5'. 
c. q ~ l ! . - l T . : '  

C. S. 5houD, Chlef 
Research Contracts 8ranch 
Laboratory and Uni versl ty D i  v l  slon 



UNIVEMITY OF LOUISVILLE 
LOUISVILLE KENTUCKY 40208 

2 December 1970 

Dr. C. S. Shoup 
U. S.  Atomic Energy Commission 
Oak Ridge Operations 
P. 0. Box E 
O a k  Ridge, Tennessee 37838 

Dear Sam: 

I am sorry t o  inform you t h a t  I w i l l  b e  unable t o  meet the  dead l ine  
f o r  t he  submi t t a l  of t he  F i n a l  Report of Contract  No. AT-(40-1)-3540. 

As o r i g i n a l l y  planned, t h e  program was t o  have included a' period of 
about 6 o r  8 months f o r  a n a l y s i s  of d a t a  and p repa ra t ion  of the  f i n a l  
r epor t .  I had a n t i c i p a t e d  using 2 o r  3 graduate  s tuden t s  who had been 
supported by t h e  p ro jec t  t o  assist i n  t h i s  work. Since funds were cu t  
off  i n  Apr i l  of t h i s  yea r ,  I have t r i e d  my b e s t  t o  compile and analyze 
the d a t a ,  bu t  without any a s s i s t a n c e  I have been unable t o  complete t h e  
task.  
supported by another  fund t o  complete work i n i t i a t e d  by the  Atomic 
Energy Comission.  
a t  t he  d a t a  and one of these days a f i n a l  r e p o r t  will be submitted. 

I n  good conscience, I cannot take graduate  s tuden t s  away from work 

I as su re  you, however, t h a t  I w i l l  keep pecking away 

With very b e s t  wishes, 

Cord lly, 

Louis tali A. Krumholz R < h m  
Director  

CC. Mr. Roy Polston 
Mr. Jack Marshall 



h u n t  20, 1970 

& l W ,  h tripl-, Ir propoad 1Wifirrti.r k. 4 a. th. 
mb-t 
perfomace  to Decomkr 31, 1 9 7 ~ ,  w i t h o u t  additional fun&. 

uhicb p r ~ r i l . .  t.r ateudw tbo prbd for 

I.! th .OuIhU’* 0 8 U b U W 9  &# Ucbb-, d l 1  t.r 
h m  tvo of tbe enclored copier rlgned by the proper o f f i c i a l  
of the Uninraity .od recum tbu to ti& effico. 
ropy fa for your n t e n t i a .  
behalf of the m i r r i o n ,  one fully rigned copy of tbe m d i f i -  
8ati.r rill be rotunnd for your f i lor.  

T& nUi.M 
After rignatar. rsl dating on 



UNITED STATES 
ATOMIC ENERGY COMMISSION 

OAK RIDGE OPERATIONS 

OAK R 
P O  B O X  E 

ICE,  TENNESSEE 37830 

i - .  
.. 

CERTIFIED EXPENDITURE STAfaEwT UNDER CONTRACT w. ~ ~ - ( ) 0 - 1 ) - 3 ~  
WITH mc UNIVERSITY O f  LOUISVILLE 

Enclosed i s  a copy o f  the certified expenditure statement s u b i t k d  
by the above i n s t i t i t u t i o n  covering the period ended 

1 ~ f 1  a and a su~wry o f  contract obl igat ions € u % g # i k  
AEC's Obligations for  Period 5-1-69 to 4-30-10 

Ant ic ipated Total Pro ject  Cost $ 25,527.09 

Nen Funds Provided 2oa41)o.ao 

Residual Funds (Fixed by Contract Language) 1 , is  4.3Q 
AEC Support Ce i l ing  22,";3.!'3 

Percentage of AEC Support 19:I %* 

Actual Expenditures f o r  Period 5-1-69 t o  4-30-70 

Total  Pro ject  Cost $ 22,831.93 

AEC's Share Based on Percentage* 22,884.93 

AEC's Support Cei l ing 22,i34,0ij 

Actual Residual Funds 0 

AEC's Obligations f o r  Period t o  0 . -  ht. to 12-31-70 U/O fund! 

Ant ic ipated Total Project  Cost $ 

New Funds Provided and Current Support 
Ce i l i ng  

Estimated Residual Funds 
\ 

I ,a > s-.Tq ' - Total  Anticipated AEC Support 

Percentage o f  AEC Support 



-2- 

I n  view o f  the above, i t  appears t h a t  the act ion indicated below 
i s  necessary: 

OLE: 3 U  

No ac t ion  required, funding and expenditures as 
contemplated. 

Contractor reports $ 
consi dered i n  r e n e w a m i  se d i  sposi ti on o f  these funds. 

unexpended which was not 

Contractor estimated $ 
time of renewal. The balance was $ 
which i s  less than the amount estimated. We need 
$ 
t o  the amount contemplated i n  Appendix "A" t o  contract. 

Contractor estimated $ 
The actual balance was-fwhich i s  $ 
i n  excess o f  a n t i c i p a t e d m n c e .  A d v i s e m t i o n  
o f  1 a t t e r  amount. 

i n  unexpended funds a t  

addi t i ona l  funds t o  increase support cei 1 ing  

i n  unexpended funds. 

No renewal contemplated. Residual funds retained i n  ORO. 

Laboratory and Universi ty Div is ion 
Oak Ridae ODerat i  ons 

Enclosure: 
C e r t i f i e d  Expenditure Statement 

f o r  Contract No. AT-(40-1)- 3540 

BC: W. ii. henderson 
W I C Y  as 

Adm. Ser. Br. es. Cont. Br. 

R0UNSAVILLE:slc 



e 

U. S. ATOMIC ENERGY COMMISSION 

Statement of Annual Costs 

. ,ame and address of Contractor :  LTIVERS ITY OF L0UISVUJ.E. BELKNA P 

LOUISVILLE, KENTUCKY 40208 

Contract Number: AT- (40- 1)-3540 Beginning and ending da te s :  5/1/69-4/30/70 

Support  c e i l i n g  f o r  t h e  p e r t i n e n t  c o n t r a c t  period: $2 2,0 94 93 

Costs incurred during t h e  p e r t i n e n t  c o n t r a c t  period: 

Cost Categories  

DIRECT COSTS 

S a l a r i e s  and Wages: 
S. E. Neff, Associate  Research Professor  
S. Viers, Secretary 
C. Karnella,  Graduate Research A s s i s t a n t  
R. L a t t i s ,  Graduate Research A s s i s t a n t  
E. J. Bacon, Graduate Research A s s i s t a n t  
J. H. Yopp, Graduate Research Associate 

Total S a l a r i e s  and Wages 

Supp l i e s  and Expense: 
Laboratory Supplies 
O f f i c e  Supplies and Expense 
A luminum P 1 anc h e t s 
Equipment r e p a i r  
Miscellaneous 

Total Supplies and Expense 

Equipment: 
1 Thermolyne Hot P l a t e  

Pub l i ca t ion  Costs:  
P r i n t i n g ,  Binding and Repr in t s  

Travel : 
Tr ips  t o  Doe Run and v i c i n i t y  

TOTAL DIRECT COSTS 

INDIRECTCOSTS . 

50% of  S a l a r i e s  and Wages 

$ 3,628.00 
581 . 24 

1,516.67 
2,625 . 00 
3 , 750.00 
1,250.00 

1,007.68 
204.54 
629.23 
203.30 
65.50 

Amount 

$ 13,350.91 

2,110.25 4 

117.00 ' 

303.33 

339.09 

$ 16,220.58 

6,674.35 x 
TOTAL AEC PROJECT COSTS $ 22,894.93 X 



Univera i ty of Loui sv i 1 l e  
Belknap Campus 
L o u i s v i l l e ,  Kentucky 40208 

Con t rac t  Number: AT-(40-1)-3540 

UNXVERS ITY CONTRIBUTION 

S a l a r i e s  and Wages: 
L. A. Krumholz, R i n c i p a l  I n v e s t i g a t o r  

50% of  time and s a l a r y  

S. E. Neff,  Associate Research Professor  
27% of time and s a l a r y  

$ 11,231.00 

4,372.00 

Total S a l a r i e s  and Wages $ 15,603.00 

Overhead : 
50% of S a l a r i e s  and Wages 7,802 . 00 

TOTAL UNIVERSITY CONTRIBUTION 9 23,405.00 

I hereby c e r t i f y  t h a t  :his r epor t  i s  t rue  and c o r r e c t  to  the best  o f  my knowledg? and 
' e l i e f  and t h a t  the c o s t s  and commitments l i s t e d  herein were incurred du r ing  the  period 
~ d i c a t e d ,  i n  connection with the performance of the  research provided f o r  under t h i s  
c o n t r a c t  and i n  accordance w i t h  the terms and conditions set  f o r t h  therein.  

D r .  Louis A. Krumholz, D i rec to r ,  Water Resources Laboratory 
p r inc ipa l  i nves t iga to r  

1470 
Date 

6 
Signature 

Roy Pols ton, Supervisor,  Res t r i c t ed  Fund Accountiw 
Name and t i t l e  of business o f f i c e r  

1 19 /F7/\, 
S igna t u r  e Dafe 



UNITED STATES 
ATOMIC ENERGY COMMISSION 

OAK RIDGE OPERATIONS 
P O  BOX E 

OAK RIDGE, TENNESSEE 37830 

Jtne1196o 

Ralph Elson, Director,  Contract D iv is ion  

REQUEST FOR CONTRACT ACTION 

It i s  requested tha t  you take the necessary steps t o  process the fo l low ing  
described contract  act ion (a): 
1. 

2. 

3.  

4. 

ti. 

6. 

Nature of Action Requested: 

[ 3 Selection of'W Contractor and/or Negotiat ion o f  Contract 
Number: 
Con t ractor :  

[A 3 Modi f icat ion o f  Contract 
'Numbep!T0(4O-1)-354O 
Contractor: 'Jnlversl cy of  LOU^ SVI  I IS 

Nature of Services To Be Covered by Contract: Research 

Type o f  Contract: 

[ X  3 Support Agreement [ ] Cost Type [ 3 Other 

Amount o f  AEC Funds TO Be Obligated by t h i s  CA: 'lone 

AEC Percentaqe o f  Est. T o t a l  Cost To Be Shown by This CA: l / ~  
Descript ion o f  Other Changes To Be Covered by This CA: 

7.FAuthar_ltY_) 
3. R. Totter dated 7-15-70 $eu&+?uLw eman M. Rot , Director  

Laboratory and- Uni versi t y  Di v i  s i  on 



, Form AEC-481 ...... ACC- 1. DATE U. S. ATOMIC ENERGY COMMISSION 

! 

a. AUT)(ORIUTlO(( 
No. 

I 

CONTRACT AUTHORIZATION 
-.A. TO 

S. 11. J . p i t i 0 ,  tlrrugor 
Oak Ridge Operatima Office 

Department of Biology 
( R ~ I T Y  01 ImumLLE 
Lcmimille, I t s a t e  40208 

. ~- 
4 . A .  CONTRACTOR ( N a m t ,  . I & * r r * ,  D t : d . f w m r .  t l c . )  

71-3 
S.8. ?ROY 

Jab t. ‘tettu, Director 
Division of Biology & Uedfclne, I@ 
4.6. PRINCIPAL INVESTIGATOR IS) 

louir A .  rnwholr 

0. RECOMMENDED TYPE O F  CONTRACT; 

0 fIXED PRICE 0 OTHER 
0 C08T RElMBUR8EMENT 

SPECIAL R E S E A R C H  SUPPORT AGREEMENT (SRSA) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t 

Estimated Project Cost, For Pertinent Budget Period . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . s  
Eiiimated Contractor Contriiution, On Proportionate Sharing Basis, if m y  . . . . . . . . . . . . . . . .  S 

86 02 04 Uudgct dnd Reporting Cl~sdicJ r ion  
Allotment Transfer: 

B uJgc t 3nJ R <porting C ia>>ii 1. a i .u i i .  

Allotment Transfer: 

06-Ll-9A @A) 
B PLANT A N D  C A P I T A L  EOUIPMENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .f 

t 4 .  SPECIAL PROVISIONS AND INSTRUCTIONS 

i,.: c k - .  , : ::I ;:( i ,  .CL! U U : ~  t.at,tL been revlc:\y? J:.,,.! ;-e a;.;.rovcd. A ncc? currenriy cxists fur the results cf the research or other 
work ::.,I I >  :I, ! .c  u!iJcrt~’nz::. U c - c  cf  :\:e AEC funds sijal. be u.tL 1% t ,i,!er 
P:CA-C Lc.r! us ii,!. rqi15 a. any r“, Y c . . : , c  en; ,.;n!c-cd in y~st;: nc;i.tiali‘ns, as wt-:l as I?C date r,! cyccution of th i s  contract and the amount of 
funds obligated. If the buJdct i s  negotiated diHera substantially from that in the proposal, please forward a copy of the reLi5c.J budget IO Head- 
quarters. 
If not a : r c d v  sulnnitted. a ZOCLword summary of the proposed work should be forwarded by the cljc:ractor as won as possible after acgotLtr3 31 
the contract. 

!e”uHsi.ip. 

e. EQUIPMENT TITLE TO VEST IN: ’ IO. SECURIW CLASSIFICATION: 

0 AEC 0 CONTRACTOR Work to be performed is under category& I ’ ;IS defined by AEC Manual Appendix 3401. 

IS. 8COPE OC WORU 

A atudy of the fate  of r8dfoce8iu in a large aprfns-fed creek i n  Kentucky. 

l l l l b 9 1  



J .  R. Totter, Mroctor, Dlvlsiona$ $lelogy and bdlc l ru ,  HQ 

CONTRACT NO. Af-(4&1)-3540 W I T H  THE W I V ~ I T I  OF LOUISVILLE 

Enclosure: 
Cy 1 tr fm L4.K dtd  6/15/70 



-- 
WATER RESOURCE5 LAWORATORY 

UNIVERSITY OF LOUISVILLE 
~ U I S V I L L E .  KENTUCKY 40208 

15 June 1970 8ELKNAP CAMP 

D r .  C. S. Shoup 
U. S. Atomic Energy Coamission 
Oak Ridge Operations 
P. 0.  Box E 
Oak Ridge, Tennessee 37838 

Dear D r .  Shoup: 

This is a request f o r  an extension of Contract No. 
AT-(40-1)-3540 without a d d i t i o n a l  funds u n t i l  31 December 1970. 

The reason f o r  asking f o r  t h e  extension of time is  so t h a t  w e  
w i l l  be  a b l e  t o  properly collate o u r  d a t a  and t o  present  them t o  
you as a f i n a l  r epor t .  O r i g i n a l l y ,  w e  had hoped f o r  an extension 
of  t he  con t r ac t  with a d d i t i o n a l  funds u n t i l  30 A p r i l  1971.  However, 
since the  grant ing agency did n o t  see f i t  t o  fund the  p r o j e c t ,  w e  
w i l l  need t h e  add i t iona l  t i n e  requested t o  prepare a f i n a l  r e p o r t .  
It should be pointed out he re ,  t h a t  our l a s t  c o l l e c t i o n s  of organisms 
from t h e  stream were made i n  May 1970 and t h e  processing of those 
samples was not completed u n t i l  t h i s  month. 
p o s s i b l e  f o r  u s  to c o l l a t e  those d a t a  and t o  include them with t h e  
d a t a  gathered previously.  
present  you w i t h  a comprehensive f i n a l  r e p o r t  by the  end of t he  
c u r r e n t  calendar year. 

Accordingly, i t  is im- 

It i s  our hope t h a t  w e  w i l l  be ab le  t o  

Thank you f o r  your considerat ion i n  t h i s  matter. 

With very b e s t  wishes, 

Cordi ly, P I  
Louis A. Krumholz 
Director  

cc. D r .  Jack Marshall 

I 1  I l b 9 3  
. - .  



.) t\ Dear Dr. Krwholr: 

I n  rasponro to yaw tat- of hnr toto, YI have rqmstmd our 
L-1 Offlea to prepare an rpproprlrb aoditlcrtton to Contract No. 
AT-(40-1)-3540 to ortend the period therwndar to I k w r  31, 1970, 
ulthout addltlonrl funds. ne modlticrtlon will be forwarded to you 
far appropriate slgnature a5 soon as I t  1s complete. 

SI mmly  , 
. -4 

‘t. S.-Sn&. Chief 
gesearcfi Contracts Brrncn 
laboratory and U n t v e n l t y  Dlv ls lon G ’[ 0LS:JDB 

CC: Roy ?aton, U. o f  Loulrville 

45.. :: i 



UNITED STATES Jm ;: ATOMIC ENERGY COMMISSION 

OAK RIDGE OPERATIONS 
P O  BOX E 

OAK RIDGE, TENNESSEE 37620 

li I .  
/ *  7 

3- 11, 1970 

CONTRACT NO. AT-(40-1)-3640 iJXM WSIVERSITY (if LWXSVILU 

We are encloslng for your Information and use cooies o f  the following 
11 s ted documents (5) submi t ted  i n  connecti on w i  th the research bei n9 
performed under the subject contract: 

[ 3 Monthly Status Le t te r  

[ ] Quarterly Report 

[ 3 Annual Progress Report 

o( 3 
[ 3 Preprint(s1 

Reprint(s) entitlad, "tlrkrr Hc;arcl)s iJulletln., Volwov G ,  ;&G.  2 

Laboratory and Unlversi t v  Division 
OLE 'JOB Oak Ridge Operations 

Adm. Ser. Br. 

Burleson :mmg 

E n d  osure( s 1 
bbp~nts (4) 

cc: R. 1. Shannon, D T K  w / c y  encl. i Fonn AEC-427 
1- 

8 - e-- L'  I 

. 
A i  46 

- .  . -  
~ . . . f  . .  

I I I l b 9 5  
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UNIVERSITY OF LOUISVILLE 
LOUISVILLE. KENTUCKY a0208 

WATER RESOURCE3 LABORATORY BELKS.4P CAM 

5 June 1970 

D r .  C. S. Shoup 
U. S. A t o m i c  Energy Comnission 
Oak Ridge Operations 
P. 0. Box E 
Oak Ridge, Tennessee 37830 

Dear Sam: 

Enclosed are s i x  ( 6 )  copies  of a paper by D r .  Neff and myself 
t h a t  w a s  presented t o  t h e  5 t h  Annual Water Resources Conference a t  
San Antonio, Texas las t  October. 

We were invi ted  t o  prepare t h i s  paper with the  idea t h a t  i t  should 
be or ien ted  toward convert ing engineers t o  be  a l i t t l e  more cha r i t ab le  
t o  b i o l o g i s t s .  The paper  doesn't say  much tha t  most b io log i s t  don ' t  
a l r eady  know but I t h i n k  it may get  a p a r t i a l  message across  t o  t h e  
engineers.  

I am enclosing Form AEC-427 indicat ing t h a t  the paper i s  
Report No. ORO-3540-7. 

With very bes t  wishes, 

Louis A. Krumholz 
Director  

Enclosures (7) fk  

I I f l b 4 b  
, . . . .+%..!';-'.-: 



WATER RESOURCB LABORATORY 

UNIVERSITY OF LOUISVIUE 
LOUISVILLE. KENTUCKY 40- 

2 June 1970 

Herman M. Roth, Director 
Laboratory and University Division 
U. S. Atomic Energy Comission 
Oak Ridge Operations 
P. 0. Box E 
Oak Ridge, Tennessee 37830 

Dear Hem : C I  

/ 
In rep ly  to your letter of 18 May, w e  are  enclosing 

the  forms regarding purchase of equipment. 
note w e  have not purchased any items nor have we had any 
fabricated during the past contract  year.  

A s  you w i l l  

With very best  wishes,  

Cor a l l y ,  p ' *  
WJ oui s  A.  Krumholz 
Director 

Enclosures p. 

BLLKNAP C A M  



LISTING OF EQUIPYENT PURCHASED OR FABRICATED 

WITH AEC FUN% 

L i s t  (1) - Equipment Items Purchased Under Contract: 

Nomenclature Quant i ty  

NONE 

L i s t  ( 2 )  - Equipment Items Fabricated Under Contract: 

Nomenclature Quant i ty  

Invoice Cost  

Engi neer i  ng 
Estimate o f  Cos. 

SIGNED: 
U 

TITLE: Professor of Biology 



I n  Qddft~On, PIragfwh ( 0 )  O f  k t l C h  6 - X X V I I  O f  thr contract p r o V l d e S  
fbr tho 8d.l fa rl Qrtlflad S t r t a e n t  of h m l  Cmtr d U l n  

should follow tho f o m t  outltned i n  Appendlx "C" t o  the contract ,  
Md should M r  the prlod k y  1, 1969 to Aprll 30, 1970. 

M m  nanthr %e I r thr end o f  th contract parlad. the statement 

, .- . . . .. . . --..- - . ... , ..,.<-.- -.-,<. - 
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UNITED STATES 
ATOMIC ENERGY COMMISSION 

OAK RIDGE OPCRATIC' .S 

F O  BOX E 
OAK RIDGE, TENNESSEE ?7030 

my 18, 1970 

Ut. L. A. Krudmlr 
DsprrtJnent o f  BIology 
Untversi Q of Louf s v l 1  le 
Lovlsvlilr, Kenkrc4 40208 

CONTRACT NO. AT-( 40-1 )- 3510 

Dear Dr. Knnholr: 
A r t i c l e  B - X X I  o f  Appendix "8" of the above contract provides t h a t  the con- 
t r a c t o r  sha l l  i temite equipment purchased o r  fabricated thereunder and sub- 
m i t  a report  thereof i m d i a t e l y  fol lowing the expi ra t ion o f  the contract  
per iod speci f ied i n  Appendix "A". (5-1-69 - 4-30-70) 

Accordingly, we sha l l  appreciate your preparing a l i s t  o f  equipment i t e m  
ac tua l l y  purchased w i t h  AEC funds dur ing the current cont ract  period, t i t l e  
t o  which ves ts  i n  the contractor,  and forwarding three copies t o  t h i s  o f f i c e  
immediately fo l lowing the exp i ra t i on  of t h i s  period. The suggested format 
f o r  preparation of the repor t  i s  shown on the enclosed form. As a guide i n  
determining which items are classed as equipment, the fo l l ow ing  c r i t e r i o n  
should be used: 

If the ind iv idual  u n i t  costs $100 o r  more and has a l i f e  expectancy 
o f  over one year, i t  should be included on the l i s t .  

In addi t ion t o  the above, the repo r t  should a l s o  include, i f  appropriate, 
a l i s t  o f  any equipment u n i t s  fabricated w i t h  AEC funds dur ing the current 
period, t i t l e  t o  which vests i n  the contractor, together w i t h  the engineering 
estimate o f  the cost f o r  each u n i t .  This equipment should be l i s t e d  under 
I tem 2 o f  the suggested format. Negative reports are requested, tf appropriate. 

Your cooperation i n  t h i s  matter w i l l  be appreciated. 

Sincerely , 

' . - . I  

Laboratory and Univers i ty  Div is ion 
Oak Ridge Operations 

Encl osure : 

CC: Roy Porton, U, o f  Loulsvllle 
', - ,-: , 1- 

t b-'j''J i * , - ,;- f ~~ - -  -1 \. Report Format ( 4  cys) - 1 *-' ' & *  ' 



UNITED STATES 
ATOMIC E N E R G Y  COMMISSION 

S A &  R I D G E  O P E R A T I O N S  

P O  BOX E 
O A K  RIDGE, T E N N E S S E E  37630 

~ A R  2 5 a  

Ralph Elson, Di rector ,  Contract D i v i s i o n  

REQUEST FOR CONTRACT ACTION 

I t  i s  requested t h a t  you take the necessary steps t o  process the fo l l ow ing  
described contract  ac t i on  (CAI :  

1, Nature o f  Act ion Requested: 

[ 3 Select ion o f  New Contractor and/or Negotiat ion o f  Contract 
Number: 
Contractor: 

2. Nature o f  Services To Be Covered by Contract: Research 

T i t l e :  A OfTAILW STWY 3F M ulwcr PLOY THMW THE BIOTA Or 
DOC; R M s  HEAN COUNTY, KEWTGCKY 

3 .  Type o f  Contract: 

3 Support Agreement [ ] Cost Type [ ] Other 

4 .  

5 .  

Amount o f  AEC Funds To Be Obligated by This CA: 

AEC Percentaqe o f  E s t .  Total Cost To Be Shown by T h i s  CA: 
be 

H/A 
6. Descript ion o f  Other Chanqes To Be Covered by Th is  CA: 





Hr. Uoy Potrtm 2 

BC: 4. H. Hendzrson 
w/w cert sku L voucher 

, ..- 



UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON. D C. 20545 

Herman M. Roth, Director 
Laboratory and University Divis ion 
Oak Ridge Operations Office 

UNIVERSITY OF LOUISVILLE (KRUMJOLZ) - CONTRACT AT(40-1)3540 

Your memorandum of January 29, 1970, and at tached C e r t i f i e d  Expenditure 
Statement i nd ica t e  t h a t  the a c t u a l  unexpended balance remaining under 
t h e  above con t r ac t  from the pe r iod  which ended April  30, 1969, w a s  less 
than  the estimated amount app l i ed  t o  t h e  cu r ren t  period by $2,632. A 
supplement i n  t h i s  amount would be r equ i r ed  t o  maintain the  a n t i c i p a t e d  
level of support f o r  t h i s  c u r r e n t  period. 

We do not wish t o  supplement t h e  c o n t r a c t  a t  t h i s  time but r e q u e s t  t h a t  
t h e  support  c e i l i n g  be e s t a b l i s h e d  a t  $22,895. 

We a r e  cu r ren t ly  reviewing a r eques t  f o r  an extension from t h i s  con t r ac to r  
for purposes of bringing the  work t o  a more orderly conclusion. 
be advised as soon as a decis ion is  reached on t h i s  request. 

You w i l l  

BMPC : EAH 

/$hn C. Whitnah, Chief 
Program Coordination Branch 
Divis ion of Biology and Medicine, HQ 

1 1  I l l 0 4  



UNITED STATES 
ATOMIC ENERGY COMMISSION 

OAK RIDGE OPERATIONS 

P O  BOX E 
O A K  RIDGE, T E N N E S S E E  37830 

January 29, 1970 

. .  . 

John R. Totkr ,  Ofrector, Olvislon o f  Btology md hdlclne, HQ 

"ITH UWIVLRSITY OF LOUISVILLE 
Enclosed i s  a copy of the c e r t l f l e d  cxpendl tuw statement submitted 
by the above i n s t i t u t i o n  coverlng the per iod ended 
j a m  , rrrd a sumary of contract  ob l igat ions a!!%$htures. 

CERTIFIED EXPENDITURE STATEMENT UNDER CONTRACT NO, AT-( )o-l)-W 

MC's Obligations f o r  Period 1- 1348 to 

Antic ipated Total  Pro ject  C o s t  $- 

hi funds Provided 

Residual Funds (Fixed by Contract Language) 

AEC Support Cei l ing  

Percentage o f  AEC Support 

W\YE 

ff* 

Actual Expendi tures f o r  Period ? ~ lakato- 

Total Pro jec t  Cost s- 
AEC's Share Based on Percentage* 

AEC' s Support Cci 1 i ng 

Actual  Residual Funds 

AEC's Obligations for  Period 1, ?-to- 

Antic ipated Total Project  Cost $- 

New Funds Provided and Current Support 

Estimated Residual Funds 5,127.00 

Total Anti c i  pated ALC Support 25,527.00 

Cei 1 i ng 20,400.00 

Percentage o f  AEC Support 100% 



-2-  

I n  view o f  the above, i t  appears t h a t  the act ion indicated below 
i s  necessary: 

1. [ 1 No act ion  required, funding and expenditures as 
contempl ated. 

2. [ 3 Contractor reports $ 

3. [d Contractor estimated $ 

unexpended which was not  

unexpended funds a t  

considered i n  r e n e w a m i  se d ispos i t ion  o f  these funds. 

t i m e  o f  renewal. The actua balance was $ 
which i s  less than the amount estimated. lk%!F Y 

d i  t i ona l  funds t o  increase support c e i l i n g  
contemplated i n  Appendix "A" t o  contract. 

4, [ 3 Contractor estimated $ i n unexpended funds . 
The actual  balance was) 
i n  excess o f  anticipated-. Advise d ispos i t ion  o f  

which i s  $ 

1 a t t e r  amount. 

5 .  [ ] No renewal contemplated. Residual funds retained i n  OW'. 

OLE: LF 
Laboratory and Univers i ty  Div is ion 
Oak Ridge Operations 

Enclosure: 
C e r t i f i e d  Expenditure Statement 

f o r  Contract No. A T - ( 4 0 - 1 ) - 3 ~  

Adm. Ser. B r .  Res. Cont. Br. 

,/ : 1-29-70 



DIVISION or INSTITLTIONM SCRVICP 

UNIVERSITY OF LOUISVILLE 
LOUISVILLE. KENTUCKY am 

December 30, 1969 

Mr. Dent C. Davis, Jr, 
Research Contracts Branch 
Laboratory 6 University Division 
United States Atomic Energy Commission 
P.0, Box E. 
Oak Ridge, Tennessee 37830 

RE: Contract AT- (40-1)-3540 

In response to your letter of November 20, 1969, to Mr. C. P. 
Dunbar, we are enclosing a certified expenditure statement covering 
the period May 1, 1968, through April 30, 1969. 

We have also enclosed a final 10% voucher for this same period. 

Please address any further correspondence regarding fiscal matters 
to me or Yr. N. E'. Elbert, Vice President for Financial Affairs, as 
Mr; C.P. Dunbar is no lo3ger the Director of Institutional Servfce. 

S incerfl your2 

&- y Polston, Supervisor 
Restricted Fund Accounting 

RP: jds 

encs. :I< 

cc: Dr. L. A. Krumholz 

- r e  . -  



UNIVERSITY OF LOUISVILLE 
LOUISVILLE. KENTUCKY 40m 

19 February 1970 

D r .  C. S. Shoup 
Research Contracts Branch 
U. S. Atomic Energy Commission 
Oak Ridge, Tennessee 37830 

Dear Sam: 
, 

On 15 January w e  s e n t  t en  copies  of our  four th  progress  r epor t  
f o r  Research Contract No. AT-(40-1)-3540. 

Since w e  have received no acknowledgement of t he  r e c e i p t  of 
those  repor t s  from your o f f i c e ,  i t  may be  t h a t  they have been missent 
o r  l o s t  i n  t he  m a i l .  
may give us  will b e  most h e l p f u l .  

Any in format ion  regarding t h i s  mat ter  t h a t  you 

With very b e s t  wishes,  

Louis A. Krumholz 
Direc tor  

s as 

. . . - .  

BELKHAPCA! 
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UNITED STATES 
ATCMIC ENERGY C O V M I S S I C N  

R 

ma- mmlsrn cw ImfmVma 
your review and appropriate act ion the 

fo l lowing informat ion concerning the contract which w i l l  exp i re  
on 

*B1IR)Qroposal 
2. Progress Report 
3. Financial Statemen & uan-, 

r o r r b m n m t r d  
4. ZOO-Word Sumnary Id 

ne sha l l  appreciate your advising Ha8 &qcorm&mtUmbn so t h a t  we 
may proceed w i th  the necessary contract  act ion a t  the e a r l i e s t  
possible date. 

-i.h< erman M. Roth, Director 

Laboratory and University D iv i s ion  ~ 

OLE: Oak Ridge Operations 

Enclosures : 
As L i s ted  Above 

I' \ 

._ 
i 4 1  

! 

A, 

-'.. . 



WATER RESOURCH LABORATORY 

UNIVERSITY OF LOUISVILLE 
LOUISVILLE. KENTUCKY 40208 

15 January 1970 
IELKNAP C A M  

Dr. C. S. Shoup, Chief 
Biology Branch 
Research and Development Branch 
U. S. Atomic Energy Commission 
Oak Ridge, Tennessee 37830 

Dear Sam: 

Enclosed are ten cop ies  of t h e  Fourth Progress Report for Research 
Contract No. AT-(40-1)-3540 for research on Doe Run. 
reading t h e  r e p o r t ,  I have de l inea ted  the sequence of events following our  
n o t i f i c a t i o n  of last  June t h a t  t he  c u r r e n t  year would be the  terminal year  
of t h e  contract. 

As you will n o t i c e  i n  

Early i n  June w e  received a telegram s t a t i n g  the  support c e i l i n g  was 
f ixed  a t  $20,400 b u t  t h a t  w e  could use r e s i d u a l  funds not t o  exceed $6,000. 
We revised t h e  budget and a modified c o n t r a c t  was signed and returned t o  
you be fo re  the  end of June. 
o f f i c e  s t a t i n g  t h a t  Jerry Davis was assuming new d u t i e s  i n  Las Vegas. In  
response t o  t h a t  l e t t e r ,  and i n  response t o  the decis ion t o  terminate the 
con t r ac t  p r i o r  t o  t h e  completion of the research program out l ined before  
t h e  c o n t r a c t  was awarded, a l e t t e r  was w r i t t e n  to  the Chief of the Environ- 
mental Sciences Branch request ing a six-month extension of funds so t h a t  w e  
might complete t h e  series of i nocu la t ions  as o r i g i n a l l y  planned. 
t o  t h a t  l e t te r  i t  was suggested t h a t  w e  submit a budget f o r  s i x  months i n  an 
amount no t  t o  exceed h a l f  of t h e  con t r ac t  amount awarded f o r  the cu r ren t  year .  
Accordingly, w e  submitted a budget of $10,875 fo r  a six-month extension so 
t h a t  w e  might complete t h e  f i e l d  work. 
w e  would b e  w i l l i n g  t o  attempt t o  complete the f i n a l  report  within the a l l o t t e d  
t i m e  but  probably would be unable t o  do so .  

In Ju ly ,  w e  received a l e t t e r  from the Washington 

I n  response 

I n  t h a t  same let ter  we indicated t h a t  

Our  r eques t  f o r  the six-month extension was sen t  to Washington on 23 
October 1969. 
f o r  t h e  p r o j e c t ,  we have n o t  received a f i n a l  decis ion regarding any kind of 
extension. It would be most h e l p f u l  a t  t h i s  t i m e  i f  w e  had such a decis ion 
so t h a t  w e  might be a b l e  t o  seek funds from other  sources t o  continue t h e  
work as o r i g i n a l l y  planned. 
c u r t a i l e d  when i t  is  so near  completion. For these reasons w e  have no t  
included a proposal f o r  renewal of the contract .  
you need w e  w i l l  be happy t o  provide i t .  

Although w e  have been informed t h a t  no funds had been budgeted 

I t  seem unfortunate t h a t  a program should be 

I f  t he re  is any information 

CONTRACTS 9 



Dr. c .  s.  Shoup 15 January 1970 ?age 2 

~ l s o ,  we ar2 enclosing a completed Form 4 2 7 .  

We have a t  present three papers i n  preparation for publication and as 
soon as they are available w e  w i l l  send you copies. Also,  under separate 
cover w e  are sending copies of papers that have been published within the 
past year or so. 

With very best wishes, 
/ 

sv 

Enclosures 

Louis A. Krumholz 
D i  rec to r 



Sfneerclv, 

. Y  



WATER RESOURCE5 LABORATORY 

UNIVERSITY OF LOGISV ILLE 
LOCISVILLE. KENTUCKY m c s  

27 June 1969 BELKHAP CAL 

D r .  C. S. Shoup 
Chief, Research Contracts  Branch 
Laboratory and University Divis ion 
Oak Ridge Operations 
P. 0. Box E 
Oak Ridge, Tennessee 37830 

Dear Sam: 

The f o l l d n g  s ta tement  i s  the sub jec t  of a telegram s e n t  t o  
Mr. Ralph Elson, Director , Contract Division, Oak Ridge Operations, 
the morning of 27 June 1969. 

"Modification No. 3 t o  Contract AT-(40-1)-3540 is . 
s a t i s f a c t o r y .  
t o  vou on 30 June 1969." 

Contract w i l l  be signed and mailed 

I j u s t  found out t h a t  t h e r e  were o f f i c i a l  forms f o r  r e p o r t  
requests t h a t  can be s e n t  t o  your o f f i c e  t o  be f i l l e d .  
r epor t  request has t h e  number 011-540(6-63). 
f o r  you t o  send m e  about 25 such forms so t h a t  I can make o f f i c i a l  
requests for documents needed i n  our program. 

The official 
I would l i k e  very much 

With very bes t  wishes, 

Louis A. Krumholz 
Direc to r  

sv 

cc. Mr. Roy Polston 
Business Off ice  

1 1 1 1 1 1 3  



1 
See mm about this. 

~ o t r  and return. 

For concurrrncr. 

For Informatlon. - MEMO ROUTE SLIP 

- 
DATE 

Herman M. R o t h  
Di rec tor  
L&U Division 

a m l i e d  t o  The overhead r a t e  of 50% 

s a l a r i e s  and wages, i s  acceptab le  for 

I (Name and unit) 
~ 

_ - _ .  
. _ .  

Alice PI. Corley i 
TO (Name ana unit) 

- 
DATE 

REMARUS 

- 

with the University of Louisville. 1 

FROM (Namr M d  U n l  

- . .~ - . _ .  _ _ 4 _ . A - _ " A . _  

I Director of Finance 

\,miom 10 DATE 

3-4677 6/22/69 

DATE 

REMARKS 

- \ 
j -  d 

t.- .+ , *- 

1111114 



Jum 24, 1969 

If tbe modlfiaatioa, u o u h l t t e d ,  LB r s t i r f . c t o r ~ ,  w i l l  you 
b v e  th. mb~108cd copler rigned by tbo proper o f f i c ia l  of the 
brrlvarrlty and ntura OY fully ri-d copy t o  thir offico. 
T h  otbr espy i. for pur  retention. 

will you pleaoa advise urn, by r l r e ,  June 30,  1969, the dace 
the wdlf icatbn 18 rignod ad u i l o d .  

cc: Div. ef BLolw i Mediche,  ABC Bdqtrr 
&Arc- - 



l!!emsrandum 
TO : John R. To'tter, Dlractor, D l v l t l o n  

o f  Blo'lo~lr and Mcdlclns, HQ. 
~ A T B :  JUIM 13, 1969 

FROM : Herman M. Roth, D i rec to r  
Laboratory and Uni vers i  t y  Div is ion,  OR 

S U B J ~ :  RENEWAL OF CONTRACT NO. AT-(40-1)- 3w WImm of LdllI3v1I.l.E 

awm 

Reference i s  made t o  our memorandum o f  JaWW SO In90 
submitt ing the renewal proposal and progress repor t  under the 
subject contract. 

We are enclosing f o r  your informat ion and use copies o f  the 
fo l lowing l i s t e d  documents submitted by the i n s t i t u t i o n  i n  
connection with renewal of the contract: 

[ x 3 Revised Budget &tad 5-1-60 - 63040 
[ 3 Financial Statement 

[ ] Endorsement o f  Proposal 

[ 3 200-Word Sumnary 

[ 3 Request f o r  Addi t ional  Funds 

+ab? erman M. Roth 

Enclosure(s): 
R8Vts.d Uudgat (4) 

-r . ..:? ... 
f l l l l l b  

__ ,. . . - . . .. _. - 



REVISED SUDGZT FOR THE THIRD RENEWAL OF 

ATOMIC ENERGY COMMISSION AND THE UNIVERSITY OF LOUISVILLE 
RESEARCH CONTRACT NO. AT-(40-1)-3540 BETWEEN THE 

10. Budnet: 

This budget is for  the  fou r th  yea r  only, 1 Hay 1969 through 
30 A p r i l  1970. A f i f t h  year will  be  needed t o  complete t h e  series 
of i nocu la t ions  and t o  compile and ana lyze  t h e  data and prepare a 
f i n a l  r e p o r t  even though the  Commission h a s  ind ica ted  t h a t  t h i s  I s  
to b e  t h e  terminal year of t h e  study. 

The r e v i r c d  budget, based on t he  marked reduction i n  support by 
the Commission, .mounts t o  $47,442.00 of which $25,527.00 has been 
provided by t h e  Comnission and t h e  rcmainlng $21,915.00 by t h e  
Univers i ty .  
the new funds of $20,400.00 suppl ied  by the Comdrsioa. 

Residual funds In t h e  amount of $5,127.00 are added t o  

Dr. Krumholz w i l l  continue t o  spend about ha l f  hi8 time on t h e  
p r o j e c t  and t h e  Cammission will  provide no funds f o r  his r a l a ry .  
D r .  Neff w i l l  continue t o  spend ha l f  his t i m e  on the  project  and 
t h e  Commission w i l l  provide funds f o r  about 28 percent of his salarey. 

Graduate s tudents  w i l l  be supported a t  the regular  r a t e s  
e s t ab l i shed  by the  University,  as ind ica t ed  i n  the Formal Proposal 
f o r  Third Renewal of t h e  cur ren t  con t r ac t .  

D i rec t  Expenses - 
S a l a r i e s  and Wages - 

D r .  S t u a r t  E. Neff, Associate Research 
Pro fes so r ,  s a l a r y  figured a t  about 28 
percent  of 12-month s a l a r y  of $16,000 

Graduate Research Ass is tan ts ,  Richard 
Lat t is  and EdoDond Bacon 

Undergraduate laboratory a s s i s t a n t s ,  1350 hours 
a t  $1.50 per  hour 

Suppl ies  and Materials - 
Glassware 

Chemicals 

Radionuclides (strontium 85) 

Col lec t ing  equipment 

I I11111 

$ 4,500.00 

8,900.00 

2,025.00 

125.00 

125.00 

500 .OO 

100.00 
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Suppl ies  and Mater ia l s  (cont inued)  - 
Repairs t o  s c a l e r s  and l abo ra to ry  equipment 

Equipment - 
None 

Publ ica t ions  - 
Typing, card punching, and computer programing 

Off i c e  supp l i e s  

Travel - 
Trips  t o  Doe Run and v f c i n i t p  

Other - 
None 

200. Dc) 

610.00 

230.00 

500.00 

- -- 

I n d i r e c t  Expenses - 
Figured as 50 percent  of s a l a r i e s  and wages only ,  
a s  per  Bureau of t h e  Budget C i rcu la r  A-21 7,712.00 

Tota l  Pro jec t  Cost - - 
Residual Funds 

Funds from Commission, 1 May 1969 
through 30 A p r i l  1970 

$25,527.00 

5,127. !3 

20,400 .OO 

11. Authentication: 

P r inc ipa l  Inves t iga to r  

Norbert F. Elber t  
Vice Pres ident  fo r  Financial A€fairs  



UNITED STATES 
ATOMIC ENERGY COMMISSION 

OAK R I D G E  O P E R A T i O h S  

P O  BOX E 
OAK RIDGE, TENNESSEE i7830 

> ,  
a i  

Ralph Elson, Director, Contract D i v i s i o n  

REQUEST FOR CONTRACT ACTION 

I t  i s  requested t h a t  you take the necessary steps t o  process the fo l l ow ing  
described contract  act ion (CA) : 

1. Nature o f  Act ion Requested: 

[ 3 Selection o f  Ngn Contractor and/or Negotiation o f  Contract 
Number: 
Contractor: 

[ X]  Modif icat ion o f  Contract 
Number: AT-(40-1)-3540 
Contractor: Universlty o f  L o u l s v l l l e  

2. Nature o f  Services To Be Covered by Contract: Research 

T i t l e :  *'A a t a l l e a  Study o f  tne hew Flow tilrougr: trre & I o t a  of 
Cbe Run, Wade Cerrrrty, KHItucky" 

[XX] Support Agreement [ 1 Cost Type [ ] Other 

3 .  Type o f  Contract: 

4. Amount o f  AEC Funds To Be Obligated by This CA: $20,400.00 

5. 

6. 

AEC Percentage o f  Est. Total  Cost To Be Shown by This CA: 100% 
Descript ion o f  Other Chanqes To Be Covered by This CA: 

Modify contract to yrovlde for the perfonornw o f  rddlttonrl mserrch 

The AEC support celllng wlll be (13 Indlcrted I n  iteasr 4&5 ($20,400 
l n  MU lam& and S,lW l a  nrlbwl f-.) Tltle ts crqal-t 
shall vest l a  the carrtrrctar War r&horlty o f  R S-934. 

to k M18W Hmg ))H pwlod my 1,1969, thraug), Aprts 36,1970. 

, / ! 
* .  

. ,  . .. . * -  7. Authority: 
* I  ' . -  

Fonrt AEC-481 (Contract Authorlrrtlon) h a  3. R. Totter 
a to s. R. Sapirie d a w  ~ l y  28, 1969. - C~NTRACTS- ?\- - 

/ - - . it. 1 *h porn P 

-."I Herman M. Roth, Director 
J WE: .. . Laboratory and University D i v i s i o n  - 
s 



WIVERSITY OF LOUISVILLE CONTRACT NO. A T - ( ~ ~ l ) - 3 W  

APPEND1 X "A" 

r the Contract Period i4ay 1, 1969, through A p r i l  30, 1970. 

A - I  RESEARCH TO BE PERFGRhiEiI 3Y CONTRACTOR 

The Contractor w i l l  continue studies o f  the energy re la t i ons  i nvo l v ing  
the b i o t a  o f  a creek, Doe Run, i n  Meade County, Kentucky, t o  include 
f u r t h e r  sampling t o  determine nuc l ide gains and losses, accunulation, 
consumers, absorption, etc., w i t h  special reference t o  Strontium 85. 
D i s t r i b u t i o n  o f  Cesium-134 i n  sediments and i n  the m i l l  ponds, c o n t r i -  
but ion t o  the energy budget by leaves, the physical and chemical aspects 
o f  the general aquatic ecosystem, w i t h  appropoiate p l a n t  and f i s h  studies. 

The Pr inc ipa l  Invest igator expects t o  devote approximately 50% 
o f  h i s  t ime or e f f o r t  t o  the work. 

A - I 1  WAYS AND MEANS OF PERFORJIANCE 

(a) Items Included i n  Total  Estimated Cost: 

(1) Salaries and Waqes: 

Research Associate (25% o f  t ime) 
Research Assistant (1350 hours) 

(2) Supplies and biaterials: 

$15,425.00 , 

1,280.00 

G1 assware, chemicals, radionuclides, co l l ec t i ng  
equipment, e t c .  

610.00 (3 )  Pub1 i cations : 

(4)  Travel: 500.00 

(5)  I nd i rec t  Costs (50% of Salaries and Wages): 7 , 71 2.00 

)f T o t a l  Cost and From 

iJone 

(c), Time o r  E f f o r t  o f  Pr inc ipa l  Invest igator  To Be Contributed by Contractor: 

50% o f  time 

A-I11 The t o t a l  estimated p ro jec t  cost of A-I1 (a) above f o r  the contract  
per iod s tated above i s  $25,527.00. 

. -.- . 



I. DATE U. S. ATOMIC CNLRQY COMMISSION 
~ U .  a-4.m 

CONfRACT AUTHORIZATION 

0 FIXED PRICE 

t] COST REIMBURSEMENT 

& AVr)(O(llZATHm 
wo. 

--M) 

~~ 

SPECIAL RESEARCHSUPPORT AGRENENT.(SRSA) 1 

S.A. TO 

S. R e  

___ 03; __ Udgo Op.tatiou Office 

I 

S.B. FROM 

-1. Tbttar, #Netu 
mririoa of Biology #a micine, EQ - 

Work to be performed is under citegoryf 
a5 defined by AEC Manual Appendix 3-401. 

CONTRACTOR t %am<, . 4dd* t i f ,  Dt;avtmrml. t t c  ) 

mu- of Uology 
m T l  Q Umll lU  
brri.ri1t.r 402m 

~ 

l a *  MoJECT .A Q 'LIII llbll m a  IIR, 

12. WEAWUARTLRS TECHNICAL CONTACl  

*. .s-' 1- M r j a a .  
IS.  PINANCINO 

A. OPERATING EXPENSES 
New AM: Funds (Initial AEC Support ceiling. if SRSA). ....................... $ 

Estimated .4EC Balance hom Prior Term, if any.  . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 6-m 
of Total Cost, up to Maximum of ) . . . . . . . . . . .  5 

Estimated Contractor Contribution. if any . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .$ 
Tgral Estizated Project Cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 

Total AM: Funding (If SRSA. -% lm a.409 

26, 400 
0 

4 e. PRINCIPAL I N V E S T I G A T O R ~ ~ )  

bpi. A. -1s 

Budget and Reporting Classification: 
Allotment Transfer: 

B P L A N T  AND CAPITAL  EQUIPMENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
a a 01 
-n-n&i) 

S. 

o NEW C O N t R A m  a R E N w A L  o -HER 

. . e  

6. TERM OF CONTRACT 8 7.  CONTRA^ NUMUER 

~ 1 - m  m C S - ~  H(*1)-3W 

Budget a d  Keyortirig Classihcatbn: 
Allotment Transfer: - _ .  __ 

14. SPECIAL PROVISIONS AND INSTRUCTIONS: 

P.e technical asrei:. ,-,I t i c  p r q  . ,~.l w v k  !. ... i. bmn rcviet.!eJ and are approved. A necd currently exists for the results of the m a r c h  ilr other 
w . r k  t!iat is to be undertaken. None of the  AEC funds shail be used tc canfcr a fellowship. 
Pia=  keep us informed as to any problems encwmtered in your ncgotiatitm, as well as the date of execution of this contract and the amount of 
funds obligated. If the budget a5 negotiated differs subatantially from that in tbe proposal, please fonv.ird a copy of the r e v i d  budget to Head- 
quarters. 
If nct already sul,mtrred, a 2Wword summary of the proposed work should be forwarded by the contractor as m n  as possible after oeguotltion of 
the contract. 

8. RECOMMENDED TYPE OF CONTRACT: I S. PROPERTY TITLE TO VEST IN: 

1.. SCOPE OF .WORK 

10. SECURITY CLASSIFICATION: 

I I I1121 
.- . . . . . . .  ; .. 
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'In rccarbaco wtth the dacirioo of the Reaurch -tt.r, chi8 rill 
k tb t8satmal ymar for chi# "dntrmt. 

, 

I I I1122 
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RECEIVED MRW)RIUTfW F#uII AtC HEA- to EXTEND ERIOD WDER 

.. COHTRAU NO. AT-(40-1)-3540 TO APRIL 30, 1970. 

Qllulc AMWED X l  W 

HOWEVER, AEC SUPPORT 

lllT TU EXCEED m@m Ill NEW FWOS RUS 

RESIDUAL FUNDS UP TO $6OOO, PLEASE SUMIT A REVISED BlJ06€1 BASED ON 

REDUCED AEC SUPPORT AND T H A ~ ~ O  BE CONTRIBUTED BY UNIVERSITY. INFOO)IU- 

TION SUBMITTED SHOUD BE ENDORSED BY APPROPRIATE CONTRACTING OFFICIAL 

OF UNIVERSITY AND StlOlkb llLAcH TWTS OFFICE t10 LATER MAN JUNE 10, 1969. 

OLE: JDB 



UNIVERSITY OF LOUISVILLE 
LOUISVILLE. KESTUCKY $0208 

W A l € R  RESOURCE5 LABORATORY BLLKNAP C A M W I  

6 June 1969 

D r .  C. S. Shoup 
U. S. Atomic Energy Commission 
P. 0 .  Box E 
Oak Ridge, Tennessee 37830 

Dear Sam: 

In response t o  your telegram of 2 June 1969 w e  are enclosing 
seven (7) copies  of a revised budget for t h e  Third Renewal of 
Contract No. AT-(40-1)-3540 that has been s igned by m e  as P r i n c i p a l  
I n v e s t i g a t o r  and M r .  E lbe r t  as Vice Pres iden t  f o r  F inanc ia l  Af fa i r s .  

Needless t o  s a y ,  I was shocked when I found t h a t  t he  monies 

Also, I 
budgeted by t h e  Atomic Energy Commission had been reduced by near ly  
40 percent  from those requested f o r  t h e  c u r r e n t  per iod.  
w a s  somewhat surpr ised t o  f i n d  t h a t  the Commission ruled t h a t  t h i s  
w a s  a terminal  year f o r  t he  p r o j e c t  even though t h e  planned program 
w i l l  not  b e  completed. Needless t o  say, w e  w i l l  b e  ab le  t o  supply 
only a progress report  a t  t he  end of the cu r ren t  f i s c a l  year  be- 
cause the re  w i l l  not be t i m e  t o  compile and analyze a l l  t h e  da t a  
necessary f o r  a f i n a l  r epor t .  

I f  i t  is a t  a l l  poss ib l e  w e  would l i k e  t o  complete the  series of 
i nocu la t ions  scheduled f o r  June 1970 s o  t h a t  d a t a  on the inoculat ion 
wi th  s t ront ium 85 w i l l  be more o r  l e s s  comparable wi th  those from the 
inocu la t ions  with cesium 134. 
sampling would be completed by 1 December 1970. 

That last i nocu la t ion  and subsequent 

At t h e  present  time I have no idea of how t h i s  program can be 
completed because of l ack  of funds, bu t  I w i l l  make every e f f o r t ' t o  
see t h a t  it is completed and t o  see t h a t  a f i n a l  r e p o r t  is prepared 
and published. 

4 
With very best  wishes, 

Sinc r e l y ,  P 
Louis A. Krumholz CONTRACTS-I : 
Director  

s v  

cc. Jared J. Davis 

L 



REVISED SUDGET FOR THE THIRD REW!JAL OF 
RESEARCH CONTRACT NO. AT-(40-1)-3540 BETWEEN THE 

ATOMIC ENERGY COMMISSION AND THE UNIVERSITY OF LOUISVILLE 

10. Budnet: 

This  budget is for  t h e  f o u r t h  year  only, 1Hay  1969 through 
30 Apr i l  1970. A f i f t h  year will  be needed t o  complete t h e  series 
of i nocu la t ions  and t o  coaqdle  and analyze the  da t8  and p repa re  a 
f i n a l  r e p o r t  even though t h e  Commfssion has ind ica ted  t h a t  this is 
t o  be t h e  terrirul p u r  of the study. 

The rev ised  budget, baaed on t h e  marked reduct ion  i n  aupport  by 
t h e  Comnission, amounts t o  $47,442.00 of which $25,527.00 has  been 
provided by the  Colrpmission and t h e  remaining $21,915.00 by t h e  
Universi ty .  
t h e  new funds of $20,400.00 supp l i ed  by the Commission. 

Residual funds in the amount of $5,127.00 are added t o  

Dr. KNmholz w i l l  con t inue  t o  spend about h a l f  hls time on t h e  
project and the  Commission w i l l  provide no funds f o r  his  salary. 
D r .  Neff w i l l  cont inue t o  spend h a l f  his time on the p r o j e c t  and 
t h e  Commission w i l l  provide funds for  about 28 percent  of h i s  sa l av .  

Graduate s tudents  w i l l  be supported a t  the r e g u l a r  r a t e s  
established by the Un ive r s i ty ,  a s  ind ica ted  i n  the Fonnal Proposal 
f o r  Third Renewal of t h e  c u r r e n t  con t r ac t .  

Direct Expenses - 
S a l a r i e s  and Wages - 

D r .  S t u a r t  E. Neff, Assoc ia te  Research 
Professor ,  s a l a r y  f igu red  at  about 28 
percent of 12-month s a l a r y  of $16,000 

Graduate Research A s s i s t a n t s ,  Richard 
Lattls and Edmnd Bacon 

Undergraduate l abora to ry  a s s i s t a n t s ,  1350 hours 
a t  $1.50 per hour 

Suppl ies  and Materials - 
Glassware 

Chemicals 

Radionuclides ( s t ront ium 85)  

Collect ing equipment 

$ 4,500.00 

8,900 .OO 

2,025 .OO 

125 .OO 

125.00 

500.00 

100.00 



Page 2 - Revised Budget 

Supplies and Materials (continued) - 
Repairs t o  scalers and l abora to ry  equipment 

Equipment - 
None 

Publ ica t ions  - 
Typing, card punching, and computer programming 

Of f i ce  s u p p l i e s  

Travel - 
T r i p s  t o  Doe Run and v i c i n i t y  

Other - 
None 

200.00 

610.00 

230 .oo 

500 .oo 

--. 

Indirect Expenses - 
Figured as 50 percent  of salaries and wages only, 
as  p e r  Bureau of t h e  Budget C i rcu la r  A-21 7 , 7 12.00 

Tota l  P r o j e c t  Cost - - 
Residual Funds 

Funds from Commission, 1 May 1969 
through 30 Apr i l  1970 

$25,527 .OO 

5,127 .OO 

20,400.00 

11. Authent icat ion:  

Louis l h A . L *  A. Krumholz 

P r i n c i p a l  Inves t iga tor  

L++*zcc, cc, 
Norbert F. Elbert  
Vice Pres ident  fo r  Financial  Af fa i r s  
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UNITED STATES 
ATOMIC ENERGY COMMISSION 

OAK RlOGE OPERATIONS 
P O  B O X E  A t  i 

OAK RICGE, T E N N E S S E E  37830 

- 3murry 31, 1969 

RENEWAL OF CONTRACT NO. AT-(40-1)- mmm mSVIlJ$ 
(m. ms =mu) 

we are submitting f o r  your review and appmprlate actlon the 
following informatlon concerning the contract which wlll expire 
On nplrt 30, I#?t 

1. Renewal Proposal 

3, Financial Statement - t n c l a  Ir, 
2, Progress Report 

4. 200-Word Sumnary 

:de s h a l l  appreciate your advising us of your decision so that  we 
may proceed with the necessary contract action a t  the e a r l i e s t  
possible date. e -  

Herman M. Roth, Director  
Laboratory and University Division 
Oak Ri dge Operations 

Enclosures: 
As L i s t e d  Above 

1111121 

C '  C 0 F4TR ACTS. - .' 

. -  . 



F0RW.L PROPOSAL FOR TF!C THIRD RENEWAL OF 

TtiE ATOMIC ENERGY CONMISSION AND THE UNIVERSITi OF LOUISVILLE 
RESEARCH CONTYACT NO. AT-(40-1) -3540 BERJEEN 

Ti t l e  of P r o j e c t :  1. - - 
A Deta i l ed  Study of t he  Energy Flaw Through the  Biota of Doe 
Run, Meade County, Kentucky. 

Univers i ty  of Louisville, Department of Biology and 
Water Resources Laboratory,  Lou i sv i l l e ,  Kentucky 40208. 

3. P ro iec t  Abstract :  

The purpose of t h i s  renewal proposal is t o  enable  us t o  cont inue 
work begun under the  o r i g i n a l  propcsal ,  submitted t o  the  Commission 
in 1965 and funded i n  1966, as an at tempt  t o  correlate t h e  accumulation 
of rad io iso topes  of c e r t a i n  f i s s i o n  products wi th  t h e  t r a n s f e r  of 
energy through the  t roph ic  s t r u c t u r e  of t he  Doe Run ecosystem. Since 
the  c o n t r a c t  was funded as of 1 May 1966, Doe Run has  been inoculated 
a t  j t s  source  on four  sepa ra t e  occasions wi th  cesium 134 and once with 
strontiurn 85. Those inocula t ions  .!ere made with 10 mc of cesium 134 
on 17  December 1966, 25 mc on 17 June 1967, 25 mc on 16 December 1967, 
and 25 mc on 10 June 1968. 
s t ront ium 85 vas made on 7 Deceuiber 1968. 

The s i n g l e  inocu la t ion  with 25 m c  of 

Since only very small amounts of r a d i o a c t i v i t y  were de tec ted  a t  
S t a t i o n  111, 3 miles  below the  source of t he  stream, following each 
inocu la t ion ,  most of t h e  radionucl ides  must have been t i e d  up soce- 
where wi th in  t h e  ecosystem. A Reasurable po r t ion  of the cesium 134 
rras accumulated wi th in  the  b i o t a ,  but  a major po r t ion  was adsorbed 
t o  t h e  bottom sediments and t h e  allochthonous d e t r i t u s .  It is 811s- 
psc ted ,  ho~aever, t h a t  much of t he  s t ront ium 85 w i l l  be taken up by 
the  plants i n  t h e  s t ream and t h a t  very l i t t l e  will be adsorbed t c  the 
bottom sediments. The b a s e l i n e  for c a p a r i s o n  of the amounts of 
r a d i o a c t i v i t y  i n  the  organisms i n  Doe Run r e s u l t i n g  from the inoc- 
u l a t i o n s  was es t ab l i shed  during the  summer and early fall of 1966. 
During t h a t  per iod ,  the background r a d i o a c t i v i t y  i n  the stream and 
components of t he  ecosys tern were considered nomal,  t he  only 
r a d i o a c t i v i t y  present  being e i t h e r  endemic o r  t h e  d i r e c t  r e s u l t  of 
f a l l o u t  from previous nuclear  t e s t ing .  

A d e t a i l e d  s tudy is being made on the  numbers and kinds of leaves 
from the deciduous r i p a r i a n  trees t h a t  e n t e r  Doe Run e i t h e r  as the  
r e s u l t  of d i r e c t  l eaf  f a l l  o r  as windblown mater ia l .  
co l l ec t ed  r o u t i n e l y  a t  four  loca t ions  and the  leaves a r e  so r t ed  to  
spec ie s  and weighed. 

Samples are 

Samples of leaves of each spec ie s  of tree a re  

I I1 1 7 2 8  

4 L .  CONTRACTS- C - 
A 78f ,'< 

- - . u s -  -,- --+ -'. YII-. -- *rccc . ,- 



Third Renewal Proposal Page 2 

beine assayed f o r  carbohvdc:tzs, y r o t c i n s ,  and 1 i D i d s  as  fol lows:  a 
t e s t  f o r  80% so luble  carbohvdrates alorls v i t h  the  t e s t s  f o r  t h e  amounts 
of s t a r c h  and of c e l l u l o s e  and o the r  components of the  c e l l c r a l l ,  
a modif icat ion of t he  Fol in  method f o r  p r o t e i n  conten t ,  and t h e  
e x t r a c t i o n  of l i p i d  ma te r i a l s  f o r  an es t imat ion  of t he  t o t a l  l i p i d  
content. 

Work is continuing on t he  assessment of c a l o r i f i c  va lues  and 
oxygen consumption of var ious organisms from Doe Run as o u t l i n e d  i n  
previous "roposals and Progress Reports. 
bottom materials, and s e l e c t e d  organisms from a l l  segments of t h e  
t roph ic  s t r u c t u r e  of Doe Run are cont inuing  a t  four  permanent samplint: 
s t a t i o n s  as s t a t e d  I n  t h e  accompanying Progress  Report. 

Routine sampling of water, 

4. S c i e n t i f i c  Background: 

The b a s i c  s c i e n t i f i c  background f o r  t h i s  Renewal Proposal w a s  
provided i n  the  o r i g i n a l  Formal Proposal  and the First and Second 
Renewal Proposals of the  cu r ren t  con t r ac t .  
as a d e t a i l e d  follow-up t o  Contract  AT-(40-1)-2595 which extended from 
September 1939 t o  Octuber 1963. m a t  s tudy  ind ica ted  t h a t  c e r t a i n  
radionucl ides  might i n d i c a t e  the rate of t r a n s f e r  of energy through t h e  
ecosystem, and i t  was decided t o  a t tempt  t o  trace t h a t  t r a n s f e r  with 
isotopes of the b i o l o g i c z l b j  i v o r t a n t  f i s s i o n  products, s t ront lum 90 
acd cesium 137. 

The present  s tudy  is intended 

As ind ica ted  i n  the  accompanying Progress  R e p o r t ,  the  source of 
Doe Run was inoculated on f o u r  s epa ra t e  occasions with an o v e r a l l  
t o t a l  of 85 mc of cesium 134, and once wi th  25 mc of s t ront ium 85. 
The p a t t e r n  of flow of water i n  the  s t ream a s  shown by those inocu la t ions  
is d i r e c t l y  cor re la ted  with the  r a t e  of discharge a t  the  source. A t  
lctr discharge (14-19 c f s ) ,  the  a rea  of concentrat ion of rad ionucl ide  
moved r e l a t i v e l y  slowly dmnstream and became l i n e a r l y  dispersed over 
a r a t h e r  g r e a t  d i s tance .  A t  a high discharge ( 8 5  c f s ) ,  however, the  
a r e a  of concentrat ion moved downstream q u i t e  r ap id ly  and remained 
r e l z t i v e l y  much more compact than a t  131.7 discharye.  
o u t  here that a t  any rate of discharge,  since the  amount of inoculum 
w a s  t he  same, the organisms should be bathed i n  the  same ainount' of 
r a d i o a c t i v i t y  whether t he  concentrat ion is very high fo r  a s h o r t  period 
or r e l a t i v e l y  low f o r  a comparably longer  period. 
t h i s  may deoend on the p a r t i c u l a r  radionucl ide being s tudied.  
i ng  of cesium 134, a t  a low rate of flow where the  a rea  of concen- , 

t r a t i o n  is r e l a t i v e l y  much l a rge r  and t h e  water much shal lawer ,  a 
g rea t e r  percentage of the t o t a l  water volume comes i n  d i r e c t  contac t  
w i t h  t he  stream bottom, and the  cesium can be r ead i ly  adsorbed t o  the  
sediments. A t  high discharges, r e l a t i v e l y  l e s s  of the water  comes i n  
d i r e c t  con tac t  with the  stream bottom. 

It should be pointed 

I n  p r a c t i c e ,  however, 
Speak- 

I I f 1 1 2 9  
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Even though a l l  segments of the b i o t a ,  as w e l l  as the  bottom 
materials and d e t r i t u s ,  accumulated some cesium 134 when i t  was 
f i r s t  introduced i n t o  t h e  stream, i n  many ins t ances  t h a t  radio- 
nucl ide was not r e t a i n e d  by t h e  b i o t a  f o r  more than  a few days. 
As pointed ou t  i n  t h e  Second Renewal Proposal, t h e r e  was a s l i g h t  
i nc rease  i n  t h e  r a d i o a c t i v i t y  accumulated by t h e  p l a n t s  fol lowing 
t h e  i n i t i a l  high adso rp t ion  and subsequent r ap id  l o s s .  
i n s t ances ,  t h e  r a d i o a c t i v e  material apparently en te red  i n t o  t h e  
met3bolisa of t h e  organisms. 
i n  t h e  aqua t i c  mosses and t o  a lesser ex ten t  i n  some of t h e  
tracheophytes. 

I n  those 

Such accumulations were most no t i ceab le  

Continuous d a t a  are a v a i l a b l e  on l o c a l  p r e c i p i t a t i o n  and i n s o l a t i o n  
from t h e  recording r a i n  gage and recording pyrheliometer i n s t a l l e d  near 
S t a t i o n  I1 (Mile 2.0) i n  June 1967. 

During the p a s t  yea r ,  t h e  degree of Doctor of Philosophy vas 
awarded t o  Donald C. T a r t e r  based p a r t i a l l y  on his d i s s e r t a t i o n  
e n t i t l e d  "The Biology of t h e  GIestern Blacknose Dace, Rhinichthys 
atratulus meZeagris Agassiz, i n  Doe Run, Fleade County, Kectucky." 
This was the  eleventh advanced degree awarded by t h e  Universi ty  of' 
Louisville f o r  which t h e  o r i g i n a l  research was performed on a segment 
of t h e  b i o t a  of Doe RUE. 

Eo o the r  agency has been o r  i s  being asked t o  support  t h i s  p ro jec t .  

5 .  S c i e n t i f i c  Scove of the Proposed Research: 

Sampling of r ep resen ta t ive  segments of t h e  t roph ic  s t r u c t u r e  of 
Doe "un vi11 be continued on a rou t ine  b a s i s  i n  an e f f o r t  t o  t r a c e  the 
accusulat ion and loss of s t ront ium 85 by those organisms during a l l  
seasons of t he  year. 
include r ep resen ta t ives  of t h r e e  "levels" of primary producers,  and 
s e l e c t e d  primary, secondary, and t e r t i a r y  consumers. I n  add i t ion ,  the 
ability of botrom sediments t o  adsorb t h e  introduced radionucl ides  is 
being s tud ied  i n  d e t a i l .  
t h e  four permanent s t a t i o n s  i n  Doe Run. 

The segments of the b i o t a  under c l o s e  sc ru t iny  

These routine sanples  are taken a t  each of 

The d e t a i l e d  s tudy of t h e  d i s t r i b u t i o n  of cesium 134 i n  t h e  stream 
sediments and p a r t i c u l a r l y  i n  the  millponds is underway. 
t h e  da t a  are ava i l ab le  f o r  compilation and a n a l y s i s ,  a d e t a i l e d  r epor t  
w i l l  be submitted t o  t h e  Commission, and i f  warranted, M i l l  b e  pub- 
l i s h e d  i n  the  open l i t e r a t u r e .  

As soon as 

The contr ibut ion t o  the  energy budget of Doe Run by leaves from the 
r i p a r i a n  trees is being s tud ied  i n  d e t a i l .  
four permanent s t a t i o n s  are suspended over the stream o r  at tached t o  
t h e  stream bank so t h a t  leaves f a l l i n g  o r  being blown i n t o  them a r e  
bel ieved t o  be r ep resen ta t ive  of the kinds and numbers of leaves 
en te r ing  the stream. Each box cons i s t s  of a square wooden frame 

Five boxes a t  each of the 
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9 inches deep and 36 inches i n s i d e  diameter  with a bottom of three-  
puarter-inch-mesh galvanized hardware c lo th .  
rou t ine ly ,  depending on the  l ea f  f a l l ,  and the  leaves  are s o r t e d  t o  
spec ie s  and weighed. 
determined wi th  a P a r r  a d i a b a t i c  bomb calor imeter .  
measurements have shown t h a t  leaves from t h e  same species of tree 
have t h e  same c a l o r i f i c  va lue  a t  each of t h e  four  stations. However, 
t h e r e  are prel iminary i n d i c a t i o n s  t h a t  t h e r e  may b e  seasonal d i f -  
ferences I n  those values .  Leaves of each species w i l l  be  placed i n  
nylon n e t  bags and immersed i n  Doe Run t o  determine how r a p i d l y  the  
leaves decompose. I n  add i t ion  t o  the c a l o r i f i c  values, estimates are 
made of t h e  carbohydrates,  p ro t e in ,  and l i p i d  content  of each spec ie s  
as ou t l ined  i n  the  accompanying Progress  Report. 
s tudy  an estimate may bh made of t h e  total con t r ibu t ion  of l e a f  fall 
t o  the energy budget of Doe Run and how r a p i d l y  the  var ious  organic  
compounds are re l eased  into t h e  stream environment. 

Each box is emptied 

C a l o r i f i c  equ iva len t s  f o r  each spec ie s  are 
Prel iminary 

On the b a s i s  of th is  

A s tudy  of t h e  b io logy  of t he  whi te  sucker ,  CatostomuS camwrsd 
(Lac4p&de), has been s t a r t e d .  
of the banded scu lp in ,  Cottus carozinae carolinae ( G i l l ) ,  as reported 
i n  1965 and t h e  western blacknose dace Rhinichthp atratuh8 Fh21@8 
Agaaslz as reported I n  1968. The s tudy  on the  whi te  sucker  is t h e  
third and l a s t  such study of t h e  t h ree  f i shes  endemic to the u p p e r  
1.65 m i l e s  of Doe Run. 
a rea  a r e  invaders  from nearby ponds and a r e  provided temporary access 
t o  the s t ream during period of flood. 

The p a t t e r n  of study w i l l  follow that 

Other f i s h e s  t h a t  may happen t o  b e  i n  the  

P a r t  of t he  a d d i t i o n a l  funds reques ted  w i l l  provide remuneration 
f o r  a l imnologis t  t o  spend about 50 percent  of h i s  t l m e  s tudying  var ious 
physical  and chemical aspec ts  of t h e  s t ream ecosystem. This is  a con- 
t i nu ing  p r o j e c t  as ou t l ined  in t h e  Second Renewal Proposal and da ta  on 
t h i s  aspect  of the o v e r a l l  study are be ing  accumulated. 
funds will also p r w i d c  the s a l a r y  for a graduate  s tuden t  t o  study t h e  
phys io logica l  mechanisms by which one tracheophyte t h a t  is  not  f u l l y  
aquat ic ,  t he  forget-me-not Myosotis, accumulates much g r e a t e r  amounts 
of r a d i o a c t i v i t y  than another t racheophyte  t h a t  is e n t i r e l y  aqua t i c ,  
t he  watercress Nasturtium. The add i t ion  of these  two persons t o  the  
Doe Run Pro jec t  w i l l  enhance t h e  scope of the study and will  be of 
b e n e f i t  to  the  Conmission as w e l l  as t o  the University.  

The add i t iona l  

It is proposed t h a t  t he  Commission provide funds i n  the  amount 
requested and deemed necessary t o  cont inue t h i s  research t h a t  has now 
been underway s ince  September 1959. The cont inua t ion  of t h i s  study 
w i l l  provide the  d a t a  necessary t o  form a c l e a r e r  p i c t u r e  of t h e  
pathways and f a t e s  of rad io iso topes  of t he  b io log ica l ly  important 
f i s s i o n  products ,  s t ront ium 90 and cesium 137 i n  an e s s e n t i a l l y  un- 
dis turbed  stream ecosys t e m .  
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The Doe Run Project, a s  supported by the Commission, h a s  had a 
profound e f f e c t  on t h e  graduate  and undergraduate programs i n  t h e  
Department of Biology a t  t h e  Univers i ty  of Lou i sv i l l e .  
increased the  scope of t h e  o f f e r i n g s  wi th in  t h e  department and has  
brought na t iona l  and i n t e r n a t i o n a l  recogni t ion  t o  t h e  Univers i ty  
as a c e n t e r  f o r  r ad ioeco log ica l  research .  

It has  

6. S c i e n t i f i c  Personnel:  

The P r i n c i p a l  I n v e s t i g a t o r  w i l l  cont inue t o  be  Louis A. Krumholz, 
Ph.D., Professor of Biology and Director of the Water Resources Lab- 
o ra to ry ,  Universi ty  of L o u i s v i l l e ,  (Soc ia l  Secur i ty  NO. - 
who has served as P r i n c i p a l  I n v e s t i g a t o r  f o r  t he  du ra t ion  of Contract  
No. AT-(40-1)-2595 a n d ' f o r  t h e  first 33 months of t h e  c u r r e n t  con t r ac t .  
D r .  Krumholz has  a c t i v e l y  p a r t i c i p a t e d  i n  a l l  phases of f i e l d  and 
labora tory  work during both c o n t r a c t s  and w i l l  cont inue to  do so. H e  
w i l l  cont inue t o  be i n  charge of t h e  programing and execut ion  of t h e  
con t r ac t .  

D r .  Krumnolz has publ ished more than 65 s c i e n t i f i c  papers of which 
more than 12 are d i r e c t l y  r e l a t e d  t o  r a d i a t i o n  biology. 
q u a l i f i c a t i o n s  of D r .  Krumholz were provided i n  t h e  Or ig ina l  Proposal 
f o r  t h i s  cont rac t .  I t  is  a n t i c i F a t e d  t h a t  he will continue t o  devote 
ha l f  h i s  t i m e  t o  t he  p r o j e c t  dur ing  the  e n t i r e  12-month per iod  covered 
by t h i s  proposal. 

The 

Roger G. La-bert, P!?. D . ,  P ro fes so r  of Biology, Univers i ty  of 
Lou i sv i l l e ,  (Soc ia l  Secur i ty  NO-, w i l l  cont inue as Con- 
s u l t a n t  i n  botany and p l a n t  physiology f o r  t he  p r o j e c t .  D r .  Lambert 
has a c t i v e l y  p a r t i c i p a t e d  i n  t h e  f i e l d  and labora tory  work of t he  Doe 
Run P ro jec t  with p a r t i c u l a r  i n t e r e s t  i n  energy t r a n s f e r  through the  
e a r l y  phases of the t roph ic  a s p e c t s  of t h e  s t u d y .  D r .  Lanbert has  
been devoting about 15 percent  of h i s  time t o  the  p r o j e c t  wi thout  
r e m n e r a t i o n  from the  Commission. D r .  Lambert's q u a l i f i c a t i o n s  were 
s e t  i o r r h  i n  t he  F i r s t  1.enewal Proposal f o r  t he  c u r r e n t  con t r ac t .  I t  
is an t i c ipa t ed  t h a t  he w i l l  cont inue  t o  a c m e  in about the 8ame t a p a c i t y  
and for t he  same amount of t i m e  dur ing  the  forthcoming year .  

S t u a r t  E. Neff, Ph .D.  ,---(Social Secur i ty  
No.. , was appointed Associate  Research Professor  i n  the  
Water Resources Laboratory,  Univers i ty  of Lou i sv i l l e ,  on 1 August 1968. 
Since then he has a c t i v e l y  p a r t i c i p a t e d  i n  the research  be ing  c a r r i e d  
on a t  Doe Run although none of h i s  salary has been paid from Com- 
mission funds. 

The University of L o u i s v i l l e  is indeed fo r tuna te  i n  having secured 
the  se rv ices  of D r .  Neff as a member of its Faculty. D r .  Meff has  been 
a Consultant on the  Doe Run P r o j e c t  f o r  s eve ra l  years  and has given 
expert  a s s i s t ance  i n  t h e  i d e n t i f i c a t i o n  of aqua t i c  i n s e c t s .  D r .  Neff 
is a na t iona l ly  recognized a u t h o r i t y  on bottom fauna and its r o l e  i n  
the ecology of f r e s h  waters and h e  is i n t e r n a t i o n a l l y  known as an 
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au thor i ty  on c e r t a i n  dipterous i n s e c t s .  
i n  i n s e c t s ,  D r .  Neff is  a h i sh ly  competent l imnologist  and has seve ra l  
years  experience i n  that f i e l d .  

I n  addi t ion  to  h i s  i n t e r e s t s  

The accompanying l i s t  of pub l i ca t ions  ind ica t e s  a prominent i n t e r e s t  
i n  i n s e c t s ,  and i n  add i t ion  t o  those papers  l i s t e d ,  he has  several 
o t h e r s  i n  press. 

1. Neff. S t u a r t  E. 1955. S tudies  on a Kentucky Knobs Lake 11. Some 
aqua t i c  Nematocera (Diptera) from Tom Wallace Lake. Trans. 
I&. Acad. Sci .  16: 1-13. w A. & 

2. 1959 Evolution of preda tor  preygrelat ionships  
in s n a i l - k i l l i n g  scloayzid larvae (Diptera) - Union Bu l l e t in .  25: 9-10. 

Amer. Yalacol. 
(With C. 0. Berg and B. A. Poote). 

3. 1959. Prel iminary .tests of the  a b i l i t y  of sciomyzid 
larvae (Diptera) t o  des t roy  sna i l s  of medical importance. 
A m e r .  - Malacol. -- Union - Bul l e t in .  25: 10-12 (With C. 0 .  Berg). 

4. 1960. Biology and ilmnature stages of Atrichaklintz 
pubera (Diptera: Sciomyzidae) Annals Entomol. -- Sac. h e r .  
53: 132-193.  (Kit:: 3. A .  Focrte and C. 0. Berg). 

5 .  1960. Note on two t ach in id  pa ras i t e s  of the 
walking s t i c k  Anisomorpha buprestoides ( S t o l l )  . Bull. 
Brooklyn Entomol. &. 5 5 :  101-103. (With T. Eisner).  

6. 1961. 0bs.ervatiaris on t he  immature s tages  of 
ProtQdic3n hondtLncrxz (Diptera  : Sciomyzidae) . 
Brooklyn Entonol. *. 56: 46-56. 

- Bull. 
(With C. 0. Berg). 

7. 1962. Biology and immature s tages  of Hopb&ctya 
spinicornis and H. setosa (Diptera:  Sciomyzidae). - Amer. Eatonnl. z. ad:  77-93 (ICith C. 0. Berg). 

Trans. 

8 .  1964. Sna i l -k i l l i ng  sciomyzid f l ies :  appl icat ions 
i n  b io log ica l  control.  Verh. Intcmat.  Verein. Limnol. 
15: 933-939. 

t 
<.- 

,* ' ., 0 : ,- . * 
9. 1964. Studies  & P h y s i c a l  Limnology Profunda1 

Bottom Fauna of Ilountain Lake, Virginia .  Technical Bul le t in  
169, 44p. Virginia  Agr i cu l tu ra l  Experiment Stat ion.  (With 
J. C. Roth). 

10. 1965. On the pupa of Ather& v d e g a t a  Walker, 
Entomol. News. 76: 163-167. 
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11. 1966. Biology and Immature Stages of Halacophagous 
Dip te ra  of the  Genus Sepeda (Sciomyzidae). 
113 p. V i r g i n i a  Agr i cu l tu ra l  Experiment S t a t i o n .  
C. 0. Berg). 

B u l l e t i n  566, 
(With 

12. 1967. Biology of s n a i l - k i l l i n g  f l i e s  from Africa 
and sou the rn  Spain (Sciomyzi8ae: Sepedon) . P a r a s i t o l .  57: 
487-505. (With L. V. Knutson and C. 0. Berg). 

13. 1968. Observations on the  immature s t a g e s  of 
GhncmWrvz cerea and C. 5nOisurata (Diptera: Anthomyiidae, 
Scatophaginae) . a. Entomol. 100 74-83. 

14  1968. Populat ion estimates on larvae and adu l t s  
of C o r d i k  v&ilb (hew) i n  n a t u r a l  isolation (Diptera: 
Anthomyiidae) . L. g. Entmol .  &. 2: 18-21. 
Wallace). 

(With J. B. 

Vith h i s  background, and p a r t i c u l a r l y  with h i s  cont inuing i n t e r e s t  
i n  studying var ious  f a c e t s  of t he  Doe Run ecosystem, the  inc lus ion  of  
D r .  Neff i n  t h e  budget of t h i s  cont rac t  is most d e s i r a b l e  and c e r t a i n l y  
is warranted. 

6a. Jun io r  I n v e s t i g a t o r s :  

Graduate s t u d e n t s  Charles Karnel la ,  Richard La t t i s ,  and John Yopp 
are ac t ive ly  ergaged i n  research  on some aspec ts  of the Doe Run ecosystem. 
Each of those men is supported f u l l  time under the  con t r ac t .  
an t i c ipa t ed  t h a t  another  graduate  s tudent  w i l l  be supported h a l f  t i m e  
beginning i n  t h e  summer of 1969. 
Lis ton and Claude Baker are working f u l l  t i m e  on the  p r o j e c t ,  bu t  are 
being supported by funds from the  National Science Foundation i n  the 
form of Graduete Traineeehips.  

It I s  

Two o the r  graduate s tuden t s ,  Charles 

7. Otiicr P e r s o x e l  : 

Several  undergraduate s tudents  have been enployed on an hourly 
b a s i s  and each works 10-15 hours a week i n  the  labora tory .  
graduate and undergraduate  s tuden t s  assist, without  renumeration, In  
the  f i e l d  work a t  odd times and whenever the  stream is inoculated with 
a radionucl ide.  We are most g r a t e f u l  f o r  t h e i r  assistance, espec ia l ly  
during p e r i d o f  inocu la t ion  when the regular  p r o j e c t  personnel  could 
not  c o l l e c t  a l l  t h e  requi red  samples without a s s i s t ance .  

Several  



Third Renewal Proposal Page 8 

8.  Other F inanc ia l  Assis tance:  

No o the r  f i n a n c i a l  a s s i s t a n c e  is received or sought from o t h e r  
Federal  or non-University sources .  
Dr. Lambert r ece ives  support  f o r  s i x  weeks during the  suauner from a 
c o n t r a c t  between t h e  Nat ional  Aeronautic and Space Administration 
and t h e  Univers i ty  of Lou i sv i l l e .  

It m u s t  be  pointed out  he re  t h a t  

9. Premi eg, F a c i l i t i e s ,  Equipment, &Materials t o  be Furnished & - the Contractor :  

The Universi ty  of L o u i s v i l l e  has assigned the  following equipment 
f o r  use  i n  the  Doe Run P ro jec t :  

1 
3 
2 
1 
1 
1 
1 
3 
2 
2 
1 
8 
4 
1 
2 
2 
1 
1 
2 
3 
4 

s c i n t i l l a t i o n  probe and Marine111 chambers 
p ropor t iona l  gas flow counters  
chemical fume hoods 
Parr a d i a b a t i c  bomb ca lor imeter  
YSI oxygen ana lyzer  wi th  recorder  
Corning expandea-scale pH meter 
GME f r a c t i o n  c o l l e c t o r  and assoc ia ted  glassware 
Mettler single-pan e l e c t r i c  balances 
Sartorius single-pan electric balances 
Bausch and Lomb spectrophometers 
Warburg apparatus  
Stereozoom microscopes 
Bausch and Lomb binocular  compound microscopes 
Unitron inver ted  microscope 
dry ing  ovens 
c e n t r i f q e s  
r a i n  gao,c? 
pyrhe l ioze te r  
Fr iden c a l c u l a t o r s  
f i e l d  veh ic l e s  
th?rm-o-plate h o t  p l a t e s  

Miscellaneous l abora to ry  and f i e l d  equipment 
M i  s c e 1 1 ane ou s g 1 a s  stia r e  

T o t a l  

$ 2,565.00 
3 , 600.00 
3,000.00 
2,445.00 

582.50 
549.00 

2 , 184.50 
1,950.00 
1,500.00 
480.00 

3,000.00 
3,680 .OO 
3,600.00 
2,260.00 
600.00 
280.00 
325.00 
275.00 

1,970.00 
9,000.00 
570.00 

1,Ooo.oo 
1,500 .OO 

$46,916.00 

One f i e l d  veh ic l e  has been assigned half  t i m e  t o  t he  p r o j e c t  and 
the  o t h e r  two are a v a i l a b l e  a t  least once a week f o r  f i e l d  work. The 
counters ,  hoods, drying ovens, ho t  p l a t e s ,  r a i n  gage, pyrheliometer,  
c a l c u l a t o r s ,  microscopes, balances,  e tc .  are i n  the  f i e l d  or i n  t h e  
Natural  Science Building and a r e  set a s ide  so l e ly  f o r  use i n  the  Doe 
Run P ro jec t .  Other items such as the  Warburg apparatus, f r a c t i o n  
c o l l e c t o r ,  and bomb calor imeter  a r e  i n  the  same bui ld ing  and are 
a v a i l a b l e  f o r  use as needed. Two rooms, one chemical labora tory  and 
one count ing room,have been s e t  as ide  and remodeled s o l e l y  for t h i s  

I I11135 
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pro jec t .  
partment of Biology and the  Water Rcsources Laboratory are also 
a v a i l a b l e  f o r  t h i s  p ro jec t .  
Resources Laboratory, p a r t i c u l a r l y  t h a t  used f o r  water ana lyses  and 
s tudying  bottom fauna are a v a i l a b l e  t o  a l l  personnel on t h e  Doc Run 
Pro jec t .  

A l l  o ther  f a c i l i t i e s  a v a i l a b l e  t o  the  Faculty of t he  De- 

The equipment and f a c i l i t i e s  of t h e  Water 

10. Budnet: 

This budget is f o r  the f o u r t h  y e a r  on ly ,  1 May 1969 through 
30 Apr i l  1970, and It is a n t i c i p a t e d  that a f i f t h  year w i l l  be needed 
t o  complete the  series of Inoculations and to  compile and analyze the  
d a t a  and prepare a f i n a l  report. 
phase of the overall Doe Run Rojcct w i l l  be completed by 30 A p r i l  
1971. 

Thus, it is  projected t h a t  this 

The amount of the p ro jec t ed  budget f o r  1969-1970 is $39,000, an 
increase of $5,000 from t h a t  provided by the Commission f o r  1968-1969. 
However, because one graduate  s tuden t  l e f t  f o r  t h e  Armed Serv ices ,  
t h e  amount set a s ide  f o r  him p l u s  t h e  i n d i r e c t  c o s t s  amount t o  . 
$6,000. 
t h a t  t he  Commission w i l l  allow the  Univers i ty  t o  apnly i t  t o  t he  pro- 
j e c t e d  figure of $39,000, leav ing  a remainder of $33,030 I n  a d d i t i o n a l  
funds t o  be provided by the  Comrmission. 

That amount remains in  the account,  and w e  r e s p e c t f u l l y  reques t  

I t  I s  proposed t h a t  Dr. Krtnnholz w i l l  continue t o  spend about h a l f  
h i s  t i m e  on the p ro jec t  and t h a t  t h e  Commission i ~ i l l  continue t o  pro- 
v i d e  funds f o r  one-fourth h i s  s a l a r y .  S imi l a r ly ,  i t  is proposed t h a t  
D r .  Neff wi l l  continue to  spend about h a l f  h i s  time on t he  p r o j e c t  and 
t h a t  t he  Comission 1.7111 provide funds for about 28 percent of h i s  
s a l a r y .  

The graduate s tuden t s  w i l l  b e  pa id  a t  the regular rates e s t ab l i shed  
by the  University f o r  such a s s i s t a n t s :  $4200 f o r  the  f i r s t  year ,  $4500 
f o r  the second year, and $4800 for each subsequent year ,  on a 12-month 
basis. 

Thus, the Uulversi ty  wil l  provide $16,763 In salariarr and i n d i r e c t  
expenses for  f acu l ty  and graduate  s tuden t s  i n  addi t ion  t o  the  $39,000 
requested from the Commission. 

Direct Expenses - 
S a l a r i e s  and Wages - 

I I111 
. .. . .-. 

Pr inc ipa l  Inves t iga to r ,  Dr. Louis A. 
Professor  of Biology and Director of 
Resources Laboratory, s a l a r y  f igured  
of a 12-month s a l a r y  of $ 2 2 , 2 2 0  

3 b  

Krumholt , 
t h e  Water 
a t  one-f our th 

5,555 .OO 

. .a- - Lur 
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Direct  Expenses - 
S a l a r i e s  and Wages - 
Dr. S t u a r t  E. Ntff ,  Associate Research Professor  
s a l a r y  f igured  a t  28 percent of 12-month s a l a r y  
of $16,000 4,500 .OO 

Graduate Research Assistants, Charles Karnel la  
and Rrchard Latt la,  each a t  $4800 f o r  t h e  12-month 
per iod 9,600.00 

Graduate Research Assistant, a t  h a l f  s a l a r y  f o r  
the  12-month per iod 2,100.00 

Undergraduate laboratory assistants, 1350 hours 
a t  $1.50 per hour 2,025.00 

Supplies and Materials - 
Glassware 
Chemicals 
Radionuclides (s trontium 85) 
Collect ing equipment 
Repairs t o  scalers and laboratory equipment 

Equipment - 
None 

Publ icat ions - 
Typing, card  punching, and computer programming 
Off ice  Suppl ies  

Travel - 
Trips t o  Doe Run and v i c i n i t y  
Travel f o r  P r inc ipa l  Investigator and graduate 

s tuden t s  to nat ional  meeting ( add i t iona l  
funds from University as needed) 

Other - 
None 

250.00 
250.00 
600.00 
100.00 
380.00 

800.00 
230 .OO 

500.00 

250.00 

Ind i r ec t  Expenses - 
Figured as 50 percent of s a l a r i e s  and wages only,  
as  per  Bureau of Budget Circular  A-21 $11,890.00 

I I I f 1 3 1  
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Total  P ro jec t  Cost 

Residual Funds (see below) 

- Amount Requested from Atomic Energy Commission 

Statement of Current EXDCnSCS 

From 1 May 1968 through 31 January 1969: 

Dr. K;unholt, s a l a r y  
Graduate Research A s s i s t a n t s ,  salaries 
S tudent wages 
Equipment and materials 
Travel and miscellaneous items 
Ind i r ec t  costa 

$39,000.(30 

6,000.00 

$33,0~~.00 

3,922.07 
7,352.21 
1,173.44 

950.00 
758.16 

6,223.86 

Subto ta l  $20,379.74 

From 1 February through 30 Apr i l  1969: 

Dr. Krumholz, s a l a r y  
Graduate Research A s s i s t a n t s ,  salaries 
Student wages 
Equipment and materials 
Travel and mlscel laneous items 
Ind i r ec t  costs  

1,323.75 
4,525 .OO 

709.70 
756.00 
790.99 

3 , 2 7 9 . 2 3  

Sub t o t a l  $11,378.67 

TOTAL $31 , 758.41 

Funds ava i l ab le  from A t o m i c  Energy Commission through 
Contract No. AT-(40-1)-3540, of which $3,758.41 are 
r e s idua l  from 1967-1968 $37,758.41 

6,000.00 Residual Funds 

11. Authentication: / 

', * "r 
P i ( f f f >  ;-/ L - 3 "  ' / ; P A  /L } 1 
Louis A. Krumholz i 
Pr inc ipa l  Inves t iga to r  

Vice President  f o r  F inanc ia l  Af fa i r s  

1 I I1138 
.- - . . -- . .. -.cI. - -e- 



This  r epor t  contzins  suuimary information co l l ec t ed  during the  f i r s t  
33 xonths of t h e  con t r ac t  per iod t h a t  began 1May 1966. 

The research program of t he  cu r ren t  c o n t r a c t  is intended as a de- 
t a i l e d  follow-up of c e r t a i n  a spec t s  of accusula t ion  and f a t e  of two 
b i o l o g i c a l l y  b p o r t a n t  f i s s i o n  products ,  cesium 137 and s t ront ium 90, 
s u ~ g 2 s t c d  i n  t3e f i n a l  r e p o r t  of Contract  No. AT-(40-1)-2595 e n t i t l e d  
"A Radioecological Study of the Biota of Doe Run, Xeade County, Kentucky." 
That r e p o r t  was submitted t o  t h e  Conmcission i n  J u l y  1965 and was Fublished 
i n  n i c r o f i c h e  by the  Commission as AEC Document No. TID-22815, and a d- 
i f i c d  vers ion  vas p r e s e n t e d - a t  Stoclcholn, 25-29 Apr i l  1965 and published 
as par t  of the  Proceedings of the I n t e r n a t i o n a l  Symposium on Radioecological 
Concentration Processes in 1967. 

Since t h e  beginning of the present  c o n t r a c t ,  Doe Run has been inoc- 
ulated four  t i n e s  with cesium 134: 10 m i l l i c u r i e s  on 17 December 1966, 25 
_.._ ._.L. 1 7  JLX 1957, 7-5 TIC on 16 ?)2cc;1'3~r 1967, and 25  zc on 10 June 1968. 
Or, 7 Deceinber i'Jo8, t b e  stream vas inoculated wi th  25 m c  of s t r o n t i m  8.5, 
Or. each occasion, the  f a t e  of t he  inoculum i n  t h e  ecosystem was followed 
. .. - 2 ,  . ' L t z -  I 1_ d e -  rl;? er.sr;inr six -0z:b.s. S a m l e s  of water and bottor, 
EAteriais ver& c o l l c c t c a  at tlie f o x  pemanent s t a t i o n s  (1Iiles Q p  1 . 7 ,  
2 . 3 ,  a72 3.0) and a t  two a n c i l i a r v  s t e t i o n s  (YLles 0.7 and 1.5) a t  
s3ec;=;  - - - c c  . :T.ZZT.?L~; * 

sediments.  A: Szacions  I 3rd 1-4, Y i l e s  0 and 0.7, r e spec t ive ly ,  samples 
r.:t:c co l lec ted  every 15 minutes;  a t  S t a t i o n s  I E ,  XI, and IIA, ?files 1.5, 
1.7, and 2 .3 ,  r e spec t ive ly ,  samnles vere  taken every 30 minutes, and a t  
< re ,-: I- " - c - L J . .  A - A  z i  :'.;le 3.0, s m p i e s  were co l l ec t ed  every hour. Such col-  

2r.L is vas assumed t n a t  t h e  main body of rad ionucl ide  had passed S t a t i o n  
111 v i t h i n  24 hours. 
_ _ .  -:-> L: . - -<- ,  bozzcrr: n a c e z l a l s ,  a-d var ious ?rGselecteC orgar.isus 
rapresexzing the  vatioua aspec t s  of the  trophic s t r u c t u r e  of Doe Run vera 
c o l l ~ x t e 5  2ach day f o r  a wse!c arid then a t  gradual ly  increas ing  i n t e r v a l s  
u n t i l  about two weeks before the next inoculat ion.  

- . _  -- 

_ *  ̂ ___ .  .I -..-- 

tz L e ~ 2 r z l s e  whm and how ran id ly  th2 "sluc" of 
- -  ----:~-~lick y s s e d ,  and whether or not i t  becane adsorbed t o  t h e  5ottom 

--- 
1 -  ~ ~ c z 5 r . t  scntir,.de? a t  each s t a t i o n  locg enoueh f o r  any slug t o  have passed, 

Following t h i s  i n i t i a l  i n t ens ive  sampling per iod,  
- . - - ,  - -  --. 

The diss>.arge a t  the source of Doe 2un xras d i f f e r e n t  each time the 
s;zzam tics icoculated;  i n  December 1966 i t  vas 35 cubic feet per second 
icfs), ir. Jcne 1967 i t  w a s  18 c f s ,  i n  December 1967 it  was 85 c f s ,  in 
jL.. .__ - 1958 I t  WBS 40 c f s ,  and i n  December 1968 i t  vas a t  a lott point  of 
14  c f s .  - , - . -?A+  cc:rclziioc Sctvec?r. the l i n e a r  d i spers ion  of the s lu& and the  
s3,ccd a t  ~d-,lch i t  moves dowcstream based on the  r a t e  of discharge.  
IC:,! diach?;rs!e (Juce 1967 and DecemSer 1968), the  s l u g  moved r e l a t i v e l y  
s:ovlp a2d ~ J Z S  dispersed over a r e l a t i v e l y  o,reat linear d i s t ance ,  whereas 
a t  a 3 i z h  disckarge (Deceiaber 1967) the  s l u g  moved very r ap id ly  and re- 
m i c e d  r e l z t i v e l y  compact. These da t a  w i l l  be suba l t t ed  t o  t h e  Commission 
as p a r t  of a repor t  on the f a t e  of cesiwn'l34 in the Doe Run ecosystem. 

Csservations on t h e  passage of t h e  radionucl ide downstream show 

A t  a 
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1 .  : ~ r z l ~ ~ , i - . : ~ r ~ r  05servs:io~. G?, t h e  x o u n t s  of r a d i o a c t i v i t y  in the 
. .  , .-..;' , ~.:T,~:cL i:.licacss t'r;;c a r a t h e r  large For t ion  of the  cesium 134 
i:? zzc'n of tY.2 fa.Lr i x scu la t ioxs  vas alisorbed and tightly bound t o  t h e  

i n  :he s:rem. 
ccn ta ined  ve ry  l i t t l e  r a d i o a c t i v i t y .  V i tk  the st ront ium 8 5 ,  however, 
r e l a t i v e l y  very  l i t t l e  of the rad ionuc l ide  was adsorbed t o  the  bottom 
sediz,ents i n  the  upper 2 miles of the stream and it is suspected t h a t  a 
relatively l a r g e  f r a c t i o n  has  been e i ther  adsorbed or absorbed the  aquatic 
f l o r a  below the f i r s t  millpond ( M i l e  1.65). 
nuch s t ron t ium 85 rill b e  accumulated by t h e  end of the c u r r e n t  6-month 
per iod  (n Jun, 1969. 

. .  
I. - -.--- ",., .-cLd~c,.ts x.5 thus rendered ucava i l ab le  to  t he  p l an t s  and animals 

Consquent ly ,  EY t k e  end of t h e  6-month period t h e  b i o t a  

It remains t o  be seen how 

Folloving t he  four i nocu la t ions  w i t h  cesium 134, a total  of 3690 
samples of bottom materials and c e r t a i n  o l a n t s  and animals were prepared 
f o r  rad ioassay  and counted, and 891 samples of water were assayed for 
3zazla r a d i o a c t i v i t y  wi th  a SC-2-2s sodium i od ide  s c i n t i l l a t i o n  probe made 
Sy Nuclear Xeasurements Corporation. 

A 1 1  t oge tha r ,  85 m i l l i c u r i e s  of cesium 134 have been added t o  Doe Run 
dur ing  t h e  c u r r e n t  c o n t r a c t  period. 
(755 davs),  and assuming that a l l  the rad ionucl ide  added t o  the stream has 
-. -:...-:~i~: ~ ~ L ~ ~ i ~  cl-~e S V S ~ S Z ,  :;?ere shcc id  ;lave been about 60 mc of cesium 
134 t i e d  up in t he  bottom sediments on 1 January 1963. 
however, t h a t  a cons iderable  f r a c t i o n  of t h e  radionucl ide *bas Seen re- 
. . __ . .  . -: - ;--:,7 ;T.T-T- Ir: tyis sii: 2.;rlst ca r r i ed  by  the water durinp 
periods cjf f1oodir.g fo l lowing  heavy rainfalls, but it may vel1 be that as 
acch  a3 33 ~c stLll rsnaiz i;, the q p e r  3 miles of the stream. Pre- 
Liz i2ary  G ~ S ~ F J ~ : ~ O X  I X X G : ~ ~  ::;at nos; of the cesium 134 remaining i n  
Sa2 XIX is adsorbed t o  chc ba t ton  ssdiments  i n  the  s7,;nll impoundments ir, 
t h a t  arza. A n  i n t ens ive  s tudy of t h e  d i s t r i b u t i o n  of the r a d i o a c t i v i t y  
ir. t h e  sed inen t s  o f  ?A2 upper  3 miles of Doe Run is underway and a report 
ot: t h a i  s t u Z y  ~ J i l l  be for thcoc ing  when the f i e l d  and labora tory  work has 

Based on a half-life of 2.07 yeam 

. .  
It Ls q u i t e  l i k e l y ,  

.~ . .  . _ r - -  - .  .> r - . . - y  

. .. 

b,,, coapleccc!. 

Sascd on t h e  prel imiaary assessments of the d a t a  gathered following 
E?,; im.ocula:ions of Doe Run with cesium 134, t h e  p a t t e r n  of the movement 
u L  L..d Z:.-AXL--LL f-.=x$-. ~ ; ? e  ecosys:23 of Coe nun is not c l e a r .  The 
a l g a e  and mossea readily accumulated fairly hXge amumfo of r a d i o a c t i v i t y  
Izne5iately fo l l cv ins  the  i r ioculat ion,  $ut t h e  accumulation gradual ly  de- 
creased i n  t h e  ensuing 6 months. 
normal metabol ic  processes  of the organisms concerned. 

- .  . _ _  - -  

That  loss probably I s  t r aceab le  t o  the 

Tne gathering of d a t a  on c a l c r i f i c  equiva len ts  and r e s p i r a t i o n  of 
various orza;,isns from Doe Run i s  cont inuing  along the l i n e s  ou t l ined  i n  
;:?2 previcus 7rogrcss r epor t  ( A X  Report Xo. 3540-3) .  

A sxc;. of t h  ovcrzill c o n t r i k t i o n  of leaves f ron  r i p a r i a n  trees 
:-..s kecn szzrced. Leaves falling from trses a t  five loca t ions  are 

t 5 s s e  da ta ,  t he  spec ies  composition and relative abundance of t h e  var ious 
7 -  . na,isczair; rouz inz ly ,  s o r t e d  t o  species, and then weighed. Based on 
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_ _  ~- - - _.. ' ._ .._ J ,  -:cvi:, L:. ~ 1 . 2  . : o , , t c ~ i ~ ~ .  c:n 2s detern iced .  A l s o ,  a reasonable 
2:;ix:; s i  to:zl l c n f  fall r27.terin- the upper 3 miles  of Doe Run 
- -.- . . - - - r 'e As "zrt of :;-.is s:uOy, d e t e r a i n a t i o n s  are being made of 
::I? crzour.ts of  car3chydra tes ,  p r o t e i r s ,  and l i p i d s  i n  each kind of 
leaf en te r in?  the stream. 

A s tudy  m the  l i f e  h i s t o r y  of t h e  common sucker  CatOstomuS comer son^ 
(Lac;?$&) has been s t a r t e d .  
biology of t h a t  f i s b  and its r o l e  i n  t h e  o v e r a l l  economy of t h e  Doe Run 
ecosys tcm. 

That s tudy  w i l l  inc lude  many aspec ts  of the 

Tie d a t a  cn each of t h e  s t u d i e s  i n i t i a t e d  during t h e  p a s t  year Hill 
serve as t he  basis f o r  a fort!!coming repor t .  

:zS Principal I n v e s t i g a t o r ,  D r .  Krumholz has continued t o  spend h a l f  
his :ire on the Doe Run Pro jec t .  
l abora tory  and f i e l d  work and cont inues  to  plan the program and see that 
i t  is properly c a r r i e d  ou t .  It is est imated that Dr. Krumholz has spent 
a h u t  139 r a n  days on the  p r o j e c t  dur ing  the  p a s t  c o n t r a c t  year. 

!le has  been a c t i v e l y  engaged i n  bo th  the  

..d .- - F. . . . . 



NOTICE OF RESEARCH PROJECT 

SMlTtiSONlAN INSTITUTION 

U.S. ATOMIC EhrERGY COMMISSION 

SCIENCE INFORMATION EXCHANGE ! PUBLICATION 
BY AEC 
AUTHORIZED a 

SISIE-7& 

AEC CONTRACT NO. 

NA,\.IES. GE?ARTMENT, AND OFFICIAL TITLES OF PRINCIPAL INVESTIGATORS AND OTHER PROFESSIONAL SCIENTIFIC 
PERSONNEL: [not including graduate students) en- on tho proict, and frwtion of m y a u  dovoted to tho prqrct by UCh prmn. 



WATER RESOURCH LABORATORY 

UNIVEMITY OF LOUISVILLE 
LOUISVILLE. KENTUCKY 40208 

29 January 1969 
*LKKAP CAMPUS 

Dr. C. S. Shoup 
Research Contracts Branch 
Laboratory and Universi ty  Divis ion 
U. S. A t o m i c  Energy Commission 
P. 0. Box E 
Oak Ridge, Tennessee 37830. 

D e a r  Sam: 

We are enclosing six (6) copies  of t he  Third Renewal Proposal  fo r  
Research Contract No. AT-(40-1)-3540 together  with seven (7) copies  of 
t h e  Progress  Report, four  (4) copies of the  Notice of Research P ro jec t  
f o r  t he  Science Information Exchange, a copy of AEC Form 427, and t h e  
10 percent  voucher f o r  t he  cont rac t  from 1May 1968 through 30 Apr i l  1969. 

I hope these meet w i t h  your  approval and tha t  the Commission will 
see f i t  t o  provide funds f o r  the renewal cont rac t  a t  t he  requested level .  

You w i l l  note t h a t  t he re  are re s idua l  funds from the  p a s t  f i s c a l  
year  i n  the amount of $6,000. 
of the  en t ry  of a graduate s tudent  i n t o  the Armed Services .  
renewal proposal,  w e  have asked t h a t  t h i s  amount be c a r r i e d  forward t o  
next year .  

We were unable to  use t h i s  money because 
I n  the  

I w i l l  apprec ia te  i t  very much i f  you w i l l  send m e  a supply of S I E  
forms and Form AEC-427. 

With very bes t  wishes,  

Louis A. Krumholz 
Direct or  

sv 

cc: Mr. Roy Polston 
Business Off ice  





F. 0. Chr ist ie  

Audit Branch 
Finance Division 

TO (Name and unit) I i cluded overhead based on I -&u I & %  O f  8-8 .nd w m  
P 

MT€ 

Please advise us whether the above rate  i s  

7:  INn-e an3 ~ i i t l  I INITIALS 'EUARKS z c c e p t a b l e  f o r  use unde r  the c o n t r a c t  f o r  t h e  

period commencing 1 # EJw 
MlE I 

I Rwpsal Includes : 1 
1. Total labor coat of $l5,US. I FROM (Name and unit) 

2. Tota l  Overhead oost of $7712, A l ice  M. Corley 

3. A r e q w s t i o r I g C i ~ o i ~ ~  , 
DATE 

I of t h e  totai project c o s t .  
PHONE In 

* 
USE QTMER YO€ FOR AODmonU REMARIS U S GovmtwM QmE ' lW-0-4ZZW7 

I i 1 1 1 4 5  



UNITE0 STATES 
ATOMIC ENERGY COMMISSION 

OAK RlOGE OPERATIONS 
P O  BOX E 

R ' Z G E .  T E k N E S S E E  37630 
. .  _ .  , . 

January 9, 1969 

OLE : EMM 

br. Lou18 A. Krrrmholr 
lhpwtmmt of  Blology 
Unlvenlty o f  Loultvl l le 
L d t v l H e ,  Kentucky mma 
Subject: RENEWAL OF CONTRACT NO. AT-(40-1)-3sm 

Dear Or. Krunholr: 

Your a t ten t i on  i s  i n v i t e d  t o  A r t i c l e  B - X X I  o f  Appendix "B" o f  the cont rac t  
per ta in ing  t o  the u missio renewal proposal and progress repor t  
which w i l l  be due s g c B O f & .  

The renewal proposal and progress repo r t  may be submitted a t  any t i m e  after 
s i x  months of performance under the current  cont ract  period. I n  any event, 
they should reach us no l a t e r  than the due date. Late submission w i l l ,  i n  
a l l  p robab i l i t y ,  resu l t  i n  our rece ip t  o f  the decision on renewal a f t e r  t he  
current  cont ract  period has expired. Therefore, we urge you t o  submit any 
renewal proposal no l a t e r  than the above date. The informat ion t o  be sub- 
m i t t ed  i s  as follows: 

1. Pro ress Re o r t .  Include in format ion requested i n  Paragraph (a) of 
-0 Appendix "Bll. As ind icated therein, the progress 
repor t  should b r i e f l y  describe the  scope o f  the invest igat ions under- 
taken and the s ign i f i can t  resu l t s  obtained. Technical reports and 
a r t i c l e s  prepared f o r  pub l i ca t ion  dur ing the current  per iod should 
be l i s t e d  w i th  b ib l iographic  references. Re r i n t s  o r  

no t  be duplicated i n  the report. Progress reports , prepr in ts  etc. , 
should contain a repor t  number and should be accompanied by a completed 
Form AEC-427 as requested i n  previous correspondence. 

Renewal Proposal. Include information ou t l ined  on pages 7 through 15 
o f  the enclosed "Guide fo r  the Submission o f  Research Proposals" dated 
August 1967 unless the informat ion i s  already contained i n  e a r l i e r  
proposals o r  i n  the accompanying progress report .  Careful a t ten t i on  
should be given t o  inc lud ing the necessary informat ion i n  the budget 
f o r  the next period. 

such mater ia l  should be appended and matena -e- containe *Of t ere in  need 

2. 

i .  ' *. ; 

I i l l ' V 4 b  
.-:.. . .*. , ... . 
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3 .  

4. 

5. 

Financial Statement. Include i n  the renewal oroposal a f inanc ia l  
statement f o r  the present contract  period. The statement should be 
based on the t o t a l  costs of the pro ject  including support by both 
the i n s t i t u t i o n  and the AEC and should r e f l e c t  (1 )  the t o t a l  pro ject  
costs f o r  the cu r ren t  per iod t o  date, i nd i ca t i ng  the amount charge- 
able t o  the AEC based on the percentage se t  f o r th  i n  A r t i c l e  I11 o f  
the contract, (2)  an estimate of the t o t a l  costs t o  be incurred 
during the remainder o f  the current  period, and (3)  the di f ference, 
i f  any, between the  estimated t o t a l  cost chargeable t o  the AEC f o r  
the current cont ract  per iod and the AEC support c e i l i n g  f o r  t h i s  
period . 
The c e r t i f i e d  expenditure statement required by A r t i c l e  B-XXVII 
fol lowing the format s e t  f o r t h  i n  Appendix 'IC" t o  the contract ,  Ss 
t o  be submitted w i t h i n  three months af ter  the exp i ra t i on  o f  the 
current contract period. Any adjustments will be taken i n t o  con- 
sideration a t  t h a t  time. 

200-Word Sumnary. The enclosed form "Notice of Research Project"  
should be completed i n  200 words or less sumnarizing the proposed 
research. Four copies of the completed form should be .forwarded 
t o  us together w i t h  the renewal prmosal and wogress repor t .  

Voucher f o r  Concludinq Payment. A voucher f o r  the' concluding payment 
f o r  the current per iod,  if necessary, may be submitted w i t h  the other 
docments;  however, we w i l l  withhoid payment o f  the f i n a l  voucher u n t i l  
the c e r t i f i e d  ex endi ture statement i s  submitted as contemplated i n  
Paragraph (a) ( 3  P o f  A r t i c l e  B - X I .  

The renewal proposal and expenditure statement should be endorsed by the 
proper administrat ive o f f i c i a l s  and s i x  copies of each, together w i t h  
seven copies of the progress r e p o r t  and four copies of the 200-word 
sumnary, should be submitted a t  the same t ime  to :  

U. S .  Atomic Energy Comnission 
Laboratory and Universi ty Div is ion 
Post O f f i c e  Box E 
Oak Ridge, Tennessee 37830 

I f  you do not contemplate requesting renewal, we sha l l  appreciate your 
advising us as soon as possible. 

1 1  I l l l a 7  
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There has been a change i n  the AEC's po l icy  i n  connection w i th  the con- 
t r a c t o r ' s  cont r ibut ion o f  the time and e f f o r t  by the Pr inc ipa l  Invest r -  
gator. We are enclosing an excerpt  from the AEC issuance per ta in ing t o  
t h i s  matter. If your organizat ion should determine t h a t  cont r ibut ion 
f o r  your t i m e  and e f f o r t  be excluded from the cost sharing por t ion  o f  the 
budget and associated maintenance o f  e f f o r t  records, t h i s  f a c t  should be 
made c lea r  i n  the budget submitted f o r  the renewal period. Even i n  t h i s  
case, we sha l l  need information as t o  the approximate percentage o f  time 
you expect t o  devote t o  the cont rac t  work and t h i s  contr ibuted time and 
e f f o r t  w i l l  be shown i n  the contract  under a section excluding i t  from 
time and e f f o r t  report ing. 

Your cooperation and assistance i n  t h i s  matter are appreciated. 

Very truly yours 

+wm- man M. Roth 

cc: C. P. Dunbrr 
Di r e c t o r  
Laboratory and Universi ty Div is ion 

Enclosures: 
1 Guide 
2. 
3. Pol icy  Statement 

N o t i c e  o f  Research Project  Form ( 5 )  

1 I 1 7 1 4 8  
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UNITED STATES GOVERNMENT 

Memorandum 
TO 

PROM : 

SUBJECT: 

John R. tottor, Olrrctor DATE: wt 15, 1968 
Mvlrtorr o f  B l o t ~  u1 ~ d l t l r w ,  HQ 

Herman M. Roth, Di rector  
Laboratory and Univers i ty  Div is ion,  OR 

CONTRACT NO, AT-(40-1)- SWO YITM THE OllIVEUSfn dl LOUISVILLE (a. un~1t A, raumou) 

We are enclosing for  your information and use copies of the 
fo l low ing  l i s t e d  document(s) submitted I n  connection w i th  
the research being performed under the subject contract: 

- /7 Monthly Status L e t t e r  

7 Quarterly Report 

/7 Annual Progress 

- /-7 R e p r i n t s  

- /7 Prepr in ts  

- 

DImrtrtlr- 

Report 



UNIVERSITY OF LOUISVILLE 
LOUISVILLE. KENTUCKY 40208 

BELKSAP CAMP' 

12 August 1968 

D r .  C. S. Shoup 
Research Contracts  Branch 
Laboratory and Universi ty  Division 
U. S. A t o m i c  Energy Commission 
P. 0.  Box E 
Oak Ridge, Tennessee 

Dear Sam: 

Enclosed is  the f o r m  XEC-427 f o r  D r .  Donald C.  T a r t e r ' s  d i s s e r t a -  
t ion.  I am so r ry  t h a t  I goofed by no t  sending t h i s  on t o  you earlier. 
I f  t he re  are any other  forms t h a t  I m u s t  fill ou t ,  please l e t  me know. 

1 With very b e s t  wishes, 

Co i a l l y ,  tk 
Louis A. Krumholz 

LAK:cj 

Enclosure bk 



OCA : CSS 

There i s  no mstrictlon whatsoever mgardlng publlutlm of tha 
-1s corrplota or I n  parts, and l n  fact the cllic meouraqcs 
-1 Iltcrature mbllcattm. 

Then Is just  one thlng t o  do and that t s  9tm ne the document 
numbar you pnter to rsrlgn to this manuscript. 1 m mlorlng 
4 vrkr of t(kats of AEC Forn 427 for  you to  f l l l  i n ,  or have 
Dr. Tarter f l l l  in, and mtum to us. Item 6 on tha fern a h l d  

rpro  8-r the last rlght-hand - belng the number you rrslgn. 
The renafnder o f  the fom i t ,  I believe, self-explrrtom. If 
you llke, you can p)ram me the nunber or send I t  on a postcard 
fn rdvancr o f  canpletlng and ~ 1 1 1 ~  fom 427 #1 w ut11 mark 
$t a tho rrrurcrlpts ue have and wka f o m l  dlstHbutton d t h t n  
AEC. You km, of course, t h a t  one copy goes to OTIE for  their 
records and abstracting. 

carry t)n Icrvr---t n-r, a d  It  should be ORO-3516- D tb 

_ - . _  . .  



I phoned your offlce j u s t  nw, and your girl says you are aut I n  
the "flrld" and I m rupporlng t h a t  means !he Run and not the 
comer bar. co# see us when you can. 

S I  ncanly, 

tnth osum: 
F o m  AEC-427 . 



UNIVERSITY OF LOUISVILLE 
LoUISVILLE. KENTUCKY 90208 

7 Augus t 1968 

Dr. C. S. Shoup 
Research Contracts Branch 
Laboratory and Universi ty  Division 
U. S. Atomic Energy Connnission 
P. 0 .  Box E 
Oak Ridge, Tennessee 

Dear Sam: 

Under s e p a r a t e  cover we have mailed you 8 copies  of a d o c t o r a l  d i s s e r t a t i o n  
e n t i t l e d  "The Biology of the Western Blacknose Dace, Rhinichthys A t r a t u l u s  Mete- 
a g r b  Agassiz, i n  Doe Run, Meade County, Kentucky," a r e p o r t  f o r  subpro jec t  No. 4 
of Research Contract AT-(40-11-3540 between t h e  AEC and t h e  Universi ty  of Louis- 
vil le .  
the degree of Doctor of Philosophy i n  June of t h i s  year. 

This d o c t o r a l  d i s s e r t a t i o n  was w r i t t e n  by Don Tartar and he was awarded 

I n  accordance w i t h  t he  regulat ions of our con t r ac t ,  w e  are submi t t i ng  7 
c o p i e s  together with an ex t r a  one s o  t h a t  you m i g h t  have a COPY f o r  your se l f .  
This paper o r  p a r t s  of this paper w i l l  be published i n  the  open l i t e r a t u r e ,  and 
we w i l l  app rec i a t e  i t  very much i f  you w i l l  g ive us c learance f o r  such publica- 
t ion.  
t h a t  w e  can proceed with publication. 

As soon as you are ab le  t o  g e t  such clearance,  p l ease  l e t  us know so  

Right now, i t  looks as though w e  w i l l  no t  be  able  t o  g e t  t o  Oak Ridge t h i s  
summer. We are q u i t e  busy with var ious research con t r ac t s  w e  have going a t  the 
present  moment, and i n  t h i s  new job as Di rec to r  of the Water Resources Labora- 
t o ry  I f i n d  myself p r e t t y  much bogged down between adminis t ra t ion and research. 
However, w e  are g e t t i n g  some new people i n  this summer t o  assist me  and i t  may 
be  t h a t  I w i l l  have some free t i m e  la ter  on. I f  so, w e  might sneak down t o  Oak 
Ridge for a weekend. 

You d idn ' t  l e t  any c a t  out of the bag t e l l i n g  us about Jim Si-. 
had kept  us p r e t t y  w e l l  informed through t h e  mails of t he  various and sundry 
goings-on. It seems t h a t  Jim may no t  have got ten p rec i se ly  what he bargained 
f o r ;  however, i f  t h a t ' s  the way he chooses t o  do it, I ' ll  c e r t a i n l y  no t  s tand 
i n  h i s  way. 

Catherine 

Things are proceeding exce l l en t ly  i n  Doe Run. We are beginning a couple 
of new s t u d i e s ,  o r  r a t h e r  they are i n t e n s i f i c a t i o n s  of s t u d i e s  t h a t  have been 
going on, and w e  hope t o  have some very good r epor t s  w i th in  t h e  next  18 t o  24 
months. 
s t ront ium 85 and see what w e  can f ind  o u t  about that .  Also, w e  are s e t t i n g  up 

This f a l l  we w i l l  i n i t i a t e  our series of spikes of t h e  stream with 

- ,  -.-?-- .. - - *  
- c  . _i 

_r  .- 
. -  



Dr. C. S. Shoup Page 2 

a series of laboratory studies on the uptake of cesium 134 and strontium 85 
by different plants. 

Please give our b e s t  to  Lee and the res t ,  and w e  hope that sometime you 
w i l l  be able to stop off i n  Louisville on your way to  Chicago to see Charlie. 

With very b e s t  wishes, 

Louis A. Krumholz 

M : c j  

f I I l l 5 4  
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!k. Ralph &l ion ,  Director 
Contract Livisioa U U C  
Oak Ridge aperation8 
P. ci. M X  E 
O a k  EiJye, Tennessee 37830 

Tiian'n you for your letter of 28 .Xay in whic i i  y o u  encloaed 
Hodfficatlen iio.' 2 to Gouttact No. AT-(40-1)-3540 along v i t h  
a supply of voucher fa-. 

I cave had two copica signed Cy our Vice President in Charge 
of Pluming and UmmloprPcnt .nd have affired the corporate seal 
of the  Cniversitp i n  i t s  proper place. 
t..e re .L i rcL.  :-LA i c z  L-L -..:V~-L--::; h; c u : i i i x b  i n  your litt ,kr. 
I nave retained one copy for our f i l eo  on the project. 

I tclieve t:-Fs ccnFleter- 

Louie is. k x ~ ~ o l t  
Arec tor 

cc. Jt. C. S. Shoup 
:<r. 'by  Pols ton 

c 
- c  

I 

e- 
!f;:! - - 

I I I1155 _ _  - _-_.-.- 



ACC : *.BB b y  28. A960 

Attention: Dr. &mi8 A. -1s 

Very truly YOYII. 

. .. 



OLE: JD0 APF, 5 1968 

TCte conkae?  r o d f f l c a t l o n  will k forwarded t o  the ’Jnfvenf tv  
for n v i o w  and rpproptlata tlgnakr(, as 8ooQ as I t  tr colPglrtr. 

- .  
BC: John R. Totter, HQ, wfRev.fludgef(4) 
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UNITED STATES GOVERNMENT 
m*tm 

Mem oran dum 
TO : Ralph E l  son, O i  r ec to r  

Contract D iv is ion  

FROM : Herman M. Roth, Di rector  

SUBJECT: REQUEST FOR CONTRACT ACTION 

Laboratory and Universi t y  Div is ion 

I t i s  requested t h a t  you take the necessary steps t o  process the 
fol lowing described contract  action: 

1. 

2 -  Nature o f  Services t o  be Covered by Contract: Research 
T i t l e :  'A WUlIed Study of tbr hem ?law Through tlm 

Dlotr of Dm Run, Mb W t y ,  m w  
3. Type of Contract: - /X/ Support Agreement - / /  Cost Type - /-/ Other 

4. Amount o f  AEC Funds t o  be Obllgated by t h i s  Contract A c t i o n $ S r ~ , 0 O  

5. AEC Percentage o f  Estimated Total Cost t o  be Shown by t h i s  C/A: 77% 

Descript ion of Other Changes t o  be Covered by Contract Action: 

I .  

Nature o f  Act ion Requested: 

- 7 Select ion o f  New Contractor and/or 
Negot iat ion o f  Contract 
Number: 
Contractor: 

Modi f icat ion o f  Contract 
Numb e r : AT- ( 4c- 1 ) - 3 542 
Contractor rrnl ty of Lou1 svt 11 e 

LoulsvI110~ Kentucky 

7. 



UNIVERSITY OF LOU!SVILLE CONTRACT NO. AT- (40- 1 j - 3540 
APPEND1 1( "A" 

For the C o n t r a c t  Period Yay i, 1968, through April 30, 1969, 

A- 1 

A-I1 

RESEARCH TO BE PERFORMED BY CONTRACTOR 

The Contractor w i l ;  continue ecological studies o f  Doe Run i n  Yeade 
County, Kentucky, i n  order t o  corre la te the accumulation o f  various 
radioisotopes o f  f i ss ion  products w i th  energy t rans fe r  i n  the 3oe 
Run ecosystem. Mi 11 pond studies, bottom sediments, de t r i t us ,  l e a f  
f a l l ,  chemical composition, and the energy budget w i l l  be involved, 
inc lud ing rou t ine  water sampling and analysis, and est imat ion o f  pro- 
te ins.  
brates, and cont r ibu t ing  p lan t  groups, w i l l  a l l  be studies.  

Important animal groups, including the f i shes  and inver te-  

WAYS AND MEANS OF PERFORMANCE 

(a) Items Included i n  Total  Estimated Cost: 

(1) Salaries and Waqes: $27,680.00 

D r ,  Louis A .  Kru holz, Pr inc ipa l  Inves t iga tor  

2 Research Assis3ants (100% of timej 
Lmora to ry  Assistants (1,000 hours) 
1 Research Assistant (75% o f  time) 

(w time) T A b - 7  & L t  A 0 - c '  

( 2 )  Slrpplies and Mater ia ls:  1 , O O O . G i l  
Glassware, Chemicals, Radionuclides, e t c .  

( 3 1  Fubl icat ions:  1,000.00 

(4j Travel: 665.00 

( 5 )  1nd:rect Expense (50% o f  Salaries and Wages) 1 3,840.00 

Items S ign i f i can t  t o  the Performance o f  t h i s  Contract, but 
Excluded f rom Computation of Total Cost  and from Consideration 
i n  Propoft iof l ing Costs: 

( b )  

None 

A-111 The t o t a l  estimated p ro jec t  cost o f  A - I 1  (a) above f o r  the contract  
period stated above i s  $44,185.00. 

t 
t I I 7 1 5 9  
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a. DATE U. S. ATOMIC ENERGY COMMISSIO(Y 
*.on ..4..I 

CONTRACT AlJTHORlZAflON m4 I968 
1. AUTHORlZATlON 

m. 
It48452 

D e p m r c t  of Bid- 
umvKnslrr o? SmxmIIU 
~ . . l l I . ,  m- uao. 

Estimated Contractor Contribution. if my . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .$ 

T,i td  Estimated Pr,,jcrt C8,st . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . ss.- 
Budget and Reporting Classification. @6 91 
Allotment Transfer: ~g-fim) 

6 PLANT A N ?  C A P I T A L  EQUfPMENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .s 

LOUS. A. -1. 

Budget and Kcporting Ciassiticatlon: 
.4llotrnent Transfer: ___ ~. .-. SPECIAL PROVISIONS AND INStRUtTIONS: 

Tkv :cc:lnica! n e ! v x i .  1 nr, ! :c.vnr!y existi fur the results of rhe rescarch .rr l i i L C r  

work  it is to be undertaken. None of the .4t:C funds shall be uicJ I. L., l l i l . :  a l i  
P!ease keep us infnrrnvd a s  :o any problems cni-..;n:tred in your negotiations, as well as the dare of execution of this contract and the amount d 
funds obligated. If the buJget as ncgotbtcd dderr substantially from that m the proposal. please forw.i:J a COPY of the revised bodget to Head- 
quarters. 
If not ' I 'rraJy submitted. a 2MLword summary of the proposed work shou!d be forwarded by the contractor as 9000 a i  possible after negotktion of 
rhe contract. 

t ' . e  propbed work h3ve teen reviewed and are a r ~ ~ m v e d .  
.I. - :; . 

I 

8.  RECOMMBNDLD TYPE Of CONTRACT: 

0 FIXED PRICE 0 OTHER 

0 COST REIMBUR8EMENT 

b SPEC1 A L  RESEARCnaUPPORT AGREEMENT (SRSA) 

4PR8 

0.  PROPERTY TITLE TO VEST IN: i io. SECURITY CLASSIFICATION: 

1 Work to be performed is under categoryf 

3s dcfincd by AEC Manual Appendix 3401. 

0 AEC b CONTRACTOR 

.. -- . . . . . . . . .  - . .  



WATER RESOiRCEj LABOR~TORY 

UNIVERSITY OF LOUISVILLE 
LOCISVILLE. KENTUCKY 40208 

18 A p r i l  1968 8ELKNAP C A M P G  

D r .  C. S.  Shoup 
Research Contracts  Branch 
Laboratory and University Division 
U. S. Atomic Energy Commission 
P. 0. Box E 
O a k  Ridge, Tennessee 37830 

Dear D r .  Shoup: 
v 

I n  answer t o  your telegram of 9 A p r i l  1968 w e  are enclosing six 
copies of a rev ised  budget i n  t he  amount of $34,000, t h e  support c e i l i n g  
provided by t h e  Atomic Energy Commission. 

We a r e  continuing the  pro jec t  a t  approxiaa te ly  tne  origina1l.f pro- 
posed l e v e l  as indicated i n  our Second Renewal Proposal. As mentioned 
ir. t k e  revised budget, I ;rill continue t o  devo te  spFrcJximately half . -  of 

only one qua r t e r  of my salary and t h e  remainder of t h a t  s a l a ry  7 

from University funds .  
Assistant w i l l  be paiG ;&rxial ly  fror: funds supplied. by t h e  Ccrzissior, 
and p a r t i a l l y  from Uci-Jcrrsity funds. 

q- Lime on tne Doe 3u.n ?rs.ject bLt t ne  Camiss i~c  is LZLSL * -  L" t * " ? - A =  - -c - - - -  - -  

will come . . .  - _ . .  . - .  . 
::zi- ? a r i j - ,  tne aaai::3?.5- - - r z z . z t ?  r.eseaxcn 

So far as w e  can determine a t  t h i s  t i m e ,  t h e r e  w i l l  be no r e s idua l  Qi&s from tne currer-; 5:s:~: year  c a r r i e d  zs-er i n t o  :be nerj - 7 - e  CAI-. 

The s igna tures  on the enclosed r ev i s ion  a r e  t h e  same as those on 
the  o r i g i n a l  Second Renewal Proposal. 

With very bes t  wishes, I 

Louis A. Krumholz 
Direct  or 

cc. Mr. Roy Polston 
Business Office 

D r .  G l y n n  Coates, Administrative Of f i ce r  
Office of Sponsored Programs 

u 
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10. Bud et: (Revised 18 April 1968 t o  conform w i t h  support ceiling of 
&O t o  be Frovided by t h e  Czmnission as indicated in  the te le-  
gram of 9 A p r i l  1968). 

This budget is fo r  t he  th i rd  year only, 1 May 1968 through 30 April  
1969. 
continue t o  spend approximately - half his  time on the project,  but t he  
Ccplmnission Will provide only one quarter of h i s  ralssy; the remaining quarter 
will be psid by the  University-fia its own funds. 
a lhmt, will spend Dercent of h i s  t h e  on the  project. Three 
graduate etudente,will be paid at the  regular rates established by the  
University for  such assistants: $4000 for  the f i r r t  year, $4300 for the 
second year, and $4600 for each subsequent year, on a tzelve-month basis. 
It is expected that  half the s a l a r y  of one of those graduate research 

.assistaats will be provided f rom University funds t h i s  f i s c a l  year. 
the University will provide half the amount originally requested f o r  
D r .  Krumholm and half tha t  requested for a graduate research asslatant ,  
and the  Conmission will provide the other half. Thus, the contribution 
of the University will amount of $10,396 in salaries and indirect  expenses 
i n  nddition t o  the $34,000 provided by the Commission. 

It is expected tha t  D r .  Knamholz, the  Principal Investigator,  W i l l  

The new staff position, 

Thur, 

Direct Expenses - 
Salaries and Wages - 

Principal Ir.-.-?st ;gator, Dr. iouis A .  YZGZLQIZ,  
Professor of Biology and Director of the  Water 
Resources Laboratory, salary figured at  one-fourth 
of a 12-month salary of $21,162 

/ Research Associate, salary figured at 40 percent of 
12-month s a l a r y  of $10,000 

Graduate Research Assistants, Charles Karnella and 
Richard Lattis, each a t  $4300 for  the 12-month 
period 

,c Graduate Research Assistant, half salary for  9 
month on a bmir of $loo0 for the U-month 
period 

Wndergraduate Laboratory b s i s t a n t r  , 1,000 hours 
at  $1.50 per hour 

Supplies and Materials - 
Glsssware 
chemicals 
Radionuclide8 (Cesium 134 and strontium 85)  
Collecting equipment 

$5290 

4000 ‘ 

1500 

f i 7 f V  
250 2 F r  
250 
400 
1co 

/ 



Equipment - 
None 

Publications - 
Typing, card punching, and canputer p r o g r d n g  
Office supplies 

Travel - 
Trips to  Doe Run and vicinity 
Travel for Principal Investigator d 

graduate students t o  national meeting 
(additional fund6 frcm Univcruity a8 needed) 

Other - 
Eont 

Indirect Erpenses - 
Figured as 50 percent of salaries and wages only, 
as per Bureau of Budget Circular A921 

Amount provided by At3mic Energy Ccmissicn 

800 
200 

500 

165 

10445 

$34000 

Residual Funds - 
None 

/ 
11. Authentication: 

I I l l l b 4  

Principal Investigator U 

Vice Re&dent for Plannixq and 
Devclopent 
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DATE: 
:  id:^ t .  totter. -tnctw f 3 5 n w t  ? *  1% TO 

d M S I #  et rtol+u 404 *Acfna, .r:  

FROM : Herman M. Roth, Di rector  
Laboratory and Uni versi ty  Div is ion,  OR 

We are submitt ing f o r  your review and appropriate act ion the 
f o l l o w i n  informat ion concerning the contract  which w i l l  expire 
on .9 

3. Financial Statement 8 .-frcle -1 hrg. 

1 .’ Renewal Proposal 
2. Progress Report 

4. 200-Word Sumnary ll 
We sha l l  appreciate your advising us o f  your decis ion so that  
we may proceed w i t h  the necessary contract a c t i o n  dt the 
e a r l i e s t  possible date. 

+LlizQW erman M. Roth 

Enclosures : 
As L i s ted  Above 

I I I I f b b  
,.. - . . - . .  - . . . - .  
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2. 

3. 

FORMAL PROPOSAL FOR TIIE SECOND RENEWAL OF 
RESEARCH COFirucT NO. AT-(40-1)-3540 E- 

THE ATOKIC E3ERGY COlMISSSOII AND TIIE UNIVERSITY OF LOUISVILLE 

T i t l e  of Rode&: 

A Detalled Study o f  the EDergy Plow Through the  Biota of Doe Run, 
Meade County, Kentucky. 

I n s t i t u t  Ion : 

Unlvcraity of Louisville, Department of Biology and Water Re- 
sources hboratorg, Louirt i l le,  Xentucky 40208. 

Project Abstract : 

The purpose of t h b  renewal proporal is t o  enable u8 t o  continue 
the vork begun under tbe  ori(liml propoarl rubaaitkd t o  tbe CaPrmiesion 
a8 ea attempt t o  correlate  the accumulation of various rdioirotopcs 
of fiarion products and tho t ransfer  02 cnerg througb the  Doc Run 
ecosystem. During t h e  past 21 months, Doc Run has been inoculated 
on three occasions with a t o t a l  of 60 mill icur ies  of cesium 134, 10 
QC on 17 December 1966, 25 r on 17 June 1967, rsd 25 mc on 16 December 
1967. 
analyzed, but preliminsry findings suggest the need for  adaitional 
rtudiee . 

.. 

The data fmiii those three studies a r e  now being correlated and 

Since only small anmunts of the  radiocesium vere detected a t  
S ta t ion  111 (Mile 3.0), it ie surmised t ha t  most of the  nuclide v.8 
tied up somewhere in t he  upper three miles of the stream. 
portion of t h i s  VLLB i n  the biota, but a mor portion is known t o  have 
been sdsorbed t o  the bottom sediments and allochthonous det r i tus .  
Early t h i s  spr ing,  a detailed study will be made of the  dis t r ibut ion 
and concentration of ceoium 134 in the bottom sediments of fke three 
all ponds i n  Doe Run. Sampler will be collected fPom sll parts of 
t n e  bottom of each pond i n  a regular pattern and assayed f o r  radio- 
activity. puetlculu effort. vi13. be M& t o  determine tb a r fec t s  
of eddies and slack waters on the deposition of the radionuclide. 
The frequent scour- of the e t r e m  bed follaving spates le& to 
tire d e p i t l o n  of silt In the m i l l  pot&, but rirtually nothing I s  
known of the pattern of deposition, Values over and above the 
concentrstions found pr ior  t o  the first inoculation of Doe Run 
w i t h  cesium 134 w i l l  bqiused as a baseline. Attcmpts Vill be made 
to .u termine  t he  depths at  vhich the cesium is buried by IncoPning 
silt, and whether or not the cerium is available t o  the benthic 
organism. 

A measurable 



Second Renewal Ropoarl P-e 2 

Preliminary data suggest t ha t  ra ther  high concentrations of cesium 
were adsorbed by leaves tha t  had f a l l en  f r a n  t he  riparian t rees  into 
Doe Run (allochthonou detritus). It I8 propored t o  make a detailed 
study of the amuntm and Uadr of leaveo tha t  fall into Doe Run during 
the year and t o  881~08 their  iuncflon in the adsorption o f  radio- 
nuclides. The study Vi11 Include the clasr i f icat ion of the  variow 
species that contribute lcaver t o  the stream, and an effort w i l l  be 
made t o  determine rawthing o f t h e i r  chanicrl cc~pooi t ion rad t he i r  
overall contribution t o  the enere budget of the strelrn eco8ystem. 
Calorific v8luea eud I- protein analyses w i l l  be lMdc for each speciet. 

Work w i l l  contlnue OSL the ure81wDt  of calorific valuer and o q p a  
consumption of t he  various organlr~lcr as outlined in the  accappanying 
Progress Report. 
M i r i c a t i o n  of t h e  ? o l h  r t rc t ian  for determiniw protein concent ra t im 
by colorimetric analysis. 

Estimetts.of protein content will be made by e 

Routine smpling of the vater ,  bottoln materialo, and selected 
organisms for radionssay vi11 continue at the four permanent sampling 
stat ions l isted i n  the accompanying Progress Report. 

4. Scient i f ic  Bachround: 

The broad. sc i en t i f i c  background for t h i s  study h u  been provided In 
the or ig ina l  formal proposal and i n  the formal proposal f o r  the first 
renewal of Contract No. AT-(40-1)-3540, submitted t o  the Commission as 
a detailed follow-up t o  Contract No. AT-(40-1)-2595. 
in t h a t  contract are  available for  use i n  t h i s  proposed continuation. 

All data gathered 

As indicated in the  acccmpanying &ogres8 Report, the source of Doe 
Run was inoculated on three separate occasions wi th  cesium 134. 
pettcrn of flow of water i n  the stream is di rec t ly  correlated with the 
r a t e  of discharge at the source. A t  a lov discharge (CI 20 c i s ) ,  the 
area of concentration resulting fiom the inoculation moved slowly end 
became more and more elongate the farther it progressed downstream. 
A t  a h i g h  r a t e  of discharge (ca 85 cia),  on the other haab, the area . 
of coacentrationlmoved downstream quite rapidly but remained much more 
compact with re la t ive ly  l i t t l e  linear expaniion, Thu, following ut 
inoculation d u r u  a low discharge the biota 1s erpoded t o  fairly high 
concentrations for  a relatively long period, whereas at high discharges 
the  exposure is of much shorter duration but at a much hi&her intensity. 
It nrey be tha t  there diff&cea in duration und intensi ty  of exposure 
have an ef fec t  on the accumulation o f  radiocesium by the biota  whether 
by adsorption or through .htabollc processe3. 

The 

A l l  segment8 of the biota, as well as the bottom materials and any 
allochthonoue de t r i tus ,  readily adsorb radiocesium when it is first 
introduced into the stream, but in many instaaces that  adsorbed material 
is not retained by the l iving plants for more them about 24 t o  36 hours, 
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Following t h a t  i n i t i a l  high adsorption by the  plants,  there appears t o  
be a eecond, but barely perceptible increme believed t o  be due t o  the 
radiocesium actual ly  entering into the net&bolism of the  plants. ! h i 8  
phenomenon w8a m8t purked in the PLDI~CB *sidene and @@ma?&tysb&4n 
and i n  the tracheophyte8 EIyrbphyzkcm snd yloeotis. It wes not apparent 
in the watercress U a 8 t u r t h m  nor i n  any segment of the nonliving 
envi r onment . 

In order t o  be able to bettor interpret  e f fec ts  of changes i n  samc 
physical fac tors  of t he  environment on the  stream ecoeystem, a standard 
recording U. S. Weather Bureau ra in  awe a ~ d  a recording pyrheliolteter 
were ins ta l led  near Station If in June 1967 t o  provide information on 
local precipi ta t ion and insolation. 
with University f'unds, and have been i n  coastant operation rince the i r  
instal la t ion.  

Both instrument8 were purchased 

Duriw the paat year the degree of h t e r  of Science ia Biology vas 
awarded t o  Walter L. Redmon based parti- on his  t hes i s  en t i t l ed  
"Grarth of Centrarchid Fishes i n  Doe Run, Meade County, Kentucky." 
was the tenth advanced degree t o  be awarCea for  which the original re-.. 
search was performed on a se-nt of the  biota of Doe Run. 

This 

No other agency has been o r  is being kskek  t o  scpport t h i s  project. 

5 .  Scient i f ic  Scope of t h e  Proposed Resear&. 

It is proposed t o  make f k t h e r  studies cf the ca lor i f ic  values of the 
mJor groups of organisms in Doe Run, and t o  follow the accumulation and 
loss  of cesium 134 by those organisms ala other segments of the  aquatic 
ecosystem during the cozing year. Sampli::, w i l l  5p coctinued on a weekly 
basis at the four pe-manent collecting siues,  the source of Dce Run and 
below each of the  three millpoxis as outlined i n  the accompanying Progress 
Report. The principal organisme being sampled include dl mor item in 
the food web, and presumeblv i n  the troptLc s t ructure ,  of Doe Run. The 
plants under intensive study include algae, mo~ses, and tracheoghytes, 
and the animals include isopods, mFhi?ods, decapods, snails, and fishes. 
Also, detai led studies are being made of the bottom sediments, including 
ellochthonous detritus (mortly leaves fram riparian tresr), concerning 
the accumulation and retention of i * a d i O c e s i ~  within the ecosystem. 

It is  proposed t o  make a detailed study of the dis t r ibut ion and 
concentration of cesium 134 in  t h e  bottou sediments of each of the three 
miuponds. It is l ike ly  t h a t  the  deposition of cesium-laden sedimnts 
i n  those ponds is one of the primary reasons for  t h e  progressively greater 
decreases i n  radioactivity downstre&% from each millpond following an 
inoculation. 
YBB the principal reaeon for establishing Station IIA below Dam 2 as a 
regular col lect ing s i t e .  
sampling the  bottom materials of each pond, and an attempt w i l l  be made 

This progressive decrease in radioactivity below each pond 

A grid-like pattern will be established for 
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t o  determine whether the radiocesium introduced into the  stream a t  six- 
month intervale w i l l  have been deposited i n  lgyers w i t h  layers of 
essent ia l ly  nonradioactive silt particles in between. 
be placed on attempting to  determine whether greater amounts of radio- 
cesium have been depoafted as t he  result of eddying or from the slawing 
of the current in areas of alack water. 
necessitate enterirrg t h e  vater, 80 it murt be postponed u n t i l  the  weather 
is suitable. 
through outflow and the n o d  loes through radioactive decw,  there  
should be about 35-40 millicuries of cesium 134 remaining i n  the upper 
three miles of Doe Run. 

Also, emphasis vi11 

This phase of t he  study wi l l  

rSy tha t  time, a88umh& l i t t l e  or  no loss of radiocesium 

It is anticipated that a study of the overall  contribution of 
allochthonou detr i tus ,  prihcipdly from the leaves of r ipar ian  trees, 
wil l  be mede i o  detail. 
40 boxes one meter aquare and about 30 centimeters deep with one-inch- 
mesh hardware cloth bottoms t o  catch the leaves as they f a l l  toward the 
vater. These boxes will be placed at selected s i t e s  t o  provide a 
reasonably accurate assessment of the  t o t a l  leaf fa l l  entering Doe Run. 
Those leaves caught i n  the boxes w i l l  be sorted t o  species, weighed, and 
the  percentage composition determined for  each species. Calorific vsl\rar 
will  be determined for each rpeclc~, and the  total ca lo r i f i c  contribution 
estima?ed. E f f o r t s  w i l l  be sede ta 3etemize t h e  pro te in  content ar,d t he  
sugar content for each species. Such data will provide an insight i n t o  
t h t  overall contribution of t h e  kaf fall from the riparian t r ees  t o  t h e  
t o t a l  energy budget of Doe Run. 

Thir wlU necessitate the coartruction of about 

P a r t  of the additional funds requested w i l l  provide remuneration for 
a limnologist t o  spend about 40 percent of h i s  time In studying various 
physical and chemical aspects of the s t rees  ecosystem. This area needs 
developing because from our preliminary findings it has become evident 
tha t  work i n  that  area was not i n  adequate de t a i l .  For example, it has 
been evident since we began monitoring water sampler In June 1967 vith 
the  sodium iodide probe tha t  the water at the source of Doe Run contained 
much greater amcuts  of radioact ivi ty  than  t h e  other parts of the stream. 
Prellmipuly rtudier have ahown that .gI ta t ion and aeration o f  water d'rm 
the  source will cause it t o  lose the greater pa r t  of i t s  "excess" radio- 
act ivi ty .  Thus, it is apparent that  the water at the source of Doe Run 
probably contsins a re la t ive ly  large amount of gaseour radionuclide that 
i s  l o s t  almost completely within the first two miles of stream, partic- 
u l a r l y  af ter  having passed over a waterfall.  In addition, a more detailed 
analysis of the water from Doe Run must be made, especially w i t h  regard 
t o  the contributions of Uochthonous detr i tus  t o  the chemical makeup of 
the  water and the physical and chemical state of the breakdown products 
of t ha t  detritus. The additional funds w i l l  also provide the  s a l a r y  f o r  
another doctoral candidate who, as a graduate research ass i s tan t ,  w i l l  
devote a mador portion of h i s  time t o  determining the overal l  role of 
allochthonous detr i tus  i n  the stream ecosystem. The University of 
Louisville w i l l  benefit d i rec t ly  from the addition of these two persons 
t o  the Doe Run proJect. 
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Detailed studies a r e  being completed on the biology of the kiacknose 
dace Rhinichthya atmtulus m e t e a g h ,  and tha t  study will serve as the 
doctoral dissertation for Donald C. Tarter. 
study w i l l  be cartpleted i n  1968. A detai led s tuw of the  biology of t h e  
amphipods Gmnaru8 bouefb td i  and Ccancrmce m h a  is under way and w i l l  
ucwe as t he  doctoral diesertation for Richard T. Lyons. It is expected 
tha t  t h a t  study will be completed In 1969. 

It is expected tha t  t ha t  

It I s  proposed tha t  the Atappic Energy Cosmnission provide funds i n  the 
eunount requested sod deemed necessary t o  continue th l8  research aa the  
uuggested expanded r a t e  so t ha t  we m y  have a clearer picture of t he  f a t e  
of certain radioleotopes of biologically important fission products i n  a 
stream ecosystem. 

The Doe Run project as supported by t he  Camnission haa had a profound 
effect on both the greduete and undergraduate programs in the  Deprrrtntent 
of Biology at the University of Louisville. 
of t h e  offerings within t h e  depsrtment and has brought national and 
internat ional  recognition t o  the university as a center f o r  radioecological 
research. 

6.  Scient i f ic  Perrannel: 

It has increaaed the  scope 

The principal investigator w i l l  continue t o  be Louis A. Krumholz, 
Ph.D., Professor of Biology and Director of the Water Resources Labor- 
atory, university of Louisville ( S o c i a  Security NO. -, who 
served as principal investigator for  the duration of Contract No. 
AT-(k0-1)-2595 and for the f i r s t  21 months of the current ccntract .  
l[nrmholz has continued hie active participation i n  f i e l d  and laboratory 
work during the present contract and will cor.tinue t o  do so. 
continue i n  charge of the programming and execation of the project.  

Dr. 

He w i l l  

Dr. Krumholz has published =re than 65 sc i en t i f i c  papers, of which 
The qualifica- more then 12 are  directly related t o  radiat ion biology. 

t ions of D r .  Kruahclz ;-ere 2rovided i n  the or iginal  Frcposal for  Contract 
no. A!t-(b1)-3540. It is anticipated t h a t  he w i l l  continue to devgtt 
half  his t i n e  t o  the project during the en t i r e  year, beczuse on 1 July 
1967 he was given a 12-month appointment with the University. 

Roger C. Lambert, Ph.D., Associate Professor of' Biology, Univer- 
sity of Louisville (social  Security NO.-, w i l l  continue as 
botanical consultant for the  project. 
ogis t ,  continues active participation i n  the studies on energy transfer,  
and has been devoting about 15 percent of h i s  time t o  the project without 
remuneration. H i s  sa iary  is borne ent i re iy  by the University. The 
qualifications for  D r .  Lambert were se t  forth in the proposal for  the 
f i r s t  renewal of the current contract. 

Dr. Lambert, as a plant physiol- 
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Thane S. Robinson, Ph. D., Professor of Biology, University of 
Louisville (Social Security lo. 0, whose qualifications were 
set forth in the  original proporal for this contract, w i l l  continue t o  
devote about 5 percent of hi8 time i n  arrsiating with the  ca lo r i f i c  
determinations. In  a d a t i o n ,  Dr. Robinson w i l l  assist v l t h  the  guidance 
of graduate students, especially with regard t o  those studying 
poikilothermous vertebrates. 

George M. S i m ~ n s ,  Jr., newly appointed Research A8sociate i n  t h e  
Water Resources Laboratory (Sociel  Securi 
Unlverrity of Louisville, is expected t o  b 

i n  June 1968 from 
HavAng been trained as a limnologist with a d special interes  n bottom fauna, it is expected tha t  Mr. SirrmnonS W i l l  

spend about 40 percent of his time on the proJcct. Mr. SiPaaans has had 8 
year of teaching experience at Appalachian State  University, Boone, North 
CaFolina, and has served ~ L I  a Graduate Teachiag Assistant and Graduate 
Research Assistant st Virginia Polytechnic Ins t i t u t e  for three yeara. 

Mr. Simmozm has had three years' experience i n  research at  Mountain 
Lake, Virginia, end on two stream impoundments in Virginia. 
his doctoral dissertation is "The Effect of Pumped-Storage Resenroir 
Operation on aiological Productivity ana 'viater Quality ." 
are : 

The t i t l e  of  

H i s  publications 

Simmons, G. 1966. The occurrence of Branchiura souerbyi Beddard in 
Claytor Lake, Pulaski Co., Virginia. Va. J. Sci., 17(4):141-142. 

Simons ,  G. 1967. Limnetic carbon assimilation in two Virginia 
reservoirs. Aseoc . Southeast. Biol. , 14 ( 2 )  : 40-41. 

Simmons, G., and S. E. Neff. Limnetic carbon fixation i n  Mountain 
Lake, Virginia. Limnol. Occemogr., (In press). 

S W  G O s  and S. E. Beff. Recycling effects  on thermal stratifi- 
cation i n  a pump storage reservoir. ( I n  preparation). 

Simmons, O., and S. E. IOtff. Recycling effects  on primary production 
( In  preparation). and water quali ty in a pump storage reservoir. 

It is believed that Mr. Simmons will be an excellent addition t o  our 
staff, particularly because of h i s  demonstrated capability i n  limnology, 
especially i n  the areas of primary production snd water quality. 

Other members of the faculty in  the Department of Biology as well as 
some from the Departnents of Cherristry and physics are available for 
consultation, and have been most helpful i n  ass is t ing t o  work out details 
of procedures i n  the f i e ld  and i n  the laboratory. 

I I11112 
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6A. Junior Investigators: 

Graduate Students Suean Jewett, Charles Kunella, Richard Lattis, 
Richard Lyons, and Donald Tarter are actively engaged in research on scme 
aspects of the Doe Run ecosystem. Of those, Messrs, Karnella and Lattia 
are being supported f U l l  time under the contract and Miss Jewett and k. 
Tarter half time. 

It is anticipated that another gFduate rtudent, Eh.. Claude Baker 
will be supported iull t h e  under the contract beginning in the summer 
of 1968. 

7. Other Personnel: 

Miss Betty Rush sad &. Vinaon Straub, undergraduate students, are 
employed on an hourly basis and each work8 about 12-15 hours per week 
on the project. Several gradmtc sad undergraduate students assist h 
the field work whenever the stream is inoculated with a radionuclide. 
These students offer their services free of charge and we are nost for- 
tunate to have their assistance and most grateful for it. 

8. Other Financial Assistar ice:  

No other financial assistance is received or sought from other Federal 
or non-University sources. However, Dr. Lambert does receive support for 
two months during the summer from a contract between the National Aero- 
nautic and Space Administration arAd the University of Louisville. 

9. Premises, Facilities, Equipment, Materials tc be Furnished & 
the Contractor: - 
The University of huisville has assigned the following equipment for 

use in the project: 

1 scinti l lat ion probe and Winelli chanbers 
3 proportional gas flow counters 
2 chemical fUne hoods 
1 P8rr adiabatic bomb cdorbeter 
2 field vehicles 
3 Mettler single-pan electric balances 
2 Riden calculators 
1 rain gage 
1 pyrheliometer 
2 Bausch and Lomb spectrophotometers 
2 centrifuges 
2 drying ovens 
2 Bausch and Lomb binocular compound microscopes 
6 Stereozoom microscopes 

$2565 -00 
3600.00 
uxK).oo 
2445.00 
6000.00 
1950.00 
1970.00 

325.00 
275 00 
480.00 
280.00 
600.00 
1800.00 
2460.00 
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9. Premises, Fac i l i t i e s ,  E ui mcnt, 
the Contractor: (continued v- 
1 Warburg apparatus $3000.00 

Miscellaneous laboratory snd f i e l d  equipment 750.00 
Miscellaneoua glsssmve 750.00 

Total $32250.00 

Materials t o  be Furnished & 

One f i e l d  vehicle has been -rimed full time t o  the project and the 
other is avsilable at least once each week for making f i e l d  observstions. 
The counters, flame hoods, drying m n 8 ,  and other e q u i p a t  i n  the two 
rooms i n  the Natural Science Building se t  aside for  the project. 
room has been designated a$ 8 laboratory for  preparing ramples for 
radioassay, and t h e  other hra been designated as a counting room. 
other f a c i l i t i e s  available to t he  faculty of the Department of Biology and 
the Water Resources Laboratory arc available fo r  use in t h i s  proJect. The 
Warburg apparatus and the  bomb calorimeter are located in 8 p&yslologic.l 
laboratory, but are available as needed. 
on the groject ,  the Warburg apparatus part tiae. 

10. -&et: 

One 

All 

The calorlmeter is used fu l l  time 

This budget is for the th i rd  year only, 1 May 1968 through 30 April 
1969. The requested increase is largely for salar ies  and wages for  one 
stsff menber, a limnologist, t o  Spend 40 Fercent of h i s  time on the Doe 
R u n  project and for one doctoral candidate t o  spend f u l l  time studying 
the ro le  of allochthonous detritus i n  the Doe Run ecosystem. 

The salar ies  for  a l l  consultants t o  t h e  project will be borne by 
t h e i r  respective inst i tut ions.  

It is expected tha t  the C d s s i o n  w i l l  continue t o  pey half the  
s a l a r y  for  D r .  Krumholz as principal investigator. 
12-month sppointrcent on 1 July 1967 and ne w i l l  serve on a half-time 
besir throughout the  year. Tbree gFadu8te students, Claude Baker, . 
Charles Karnella, and Richard Lattis will be paid a t  the regular r a t e  
established by the  University of Louisville for  full-time graduate 
research assistants.  
the  second year, and $4600 for all subsequent years, such assistantships 
are warded on a 12-month basis. 

He w a s  placed on a 

That rate is $4000 fo r  the first year, $4300 for 

Direct Expenses - 
Salaries and Wages - 

Principal Investigator, Dr. Louis A. YJ.llmholz, 
Professor of Biology and Director of the Water 
Resources Laboratory, s a l a r y  figured a t  half time 
on the basis of a 12-month salary of $21,162.00 $10581.00 
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Direct Expenses - 
Salaries and Wa43err - (continued) 

Research Associate, George H. Sbmons, Jr., 
s d s r y  figured at 40 percent of U-month 
s a l a r y  of $10,000 

Graduate Research b a i s t a n t r ,  
Karnella and Richard Lattir, each a t  
$4300 for t h e  U-month period 

Graduate Research Assistant Claude Baker, 
9 months on a basis of $4000 for the  
12-month period 

Undergraduate Laboratory Assistante, 
1,000 hours at $1.50 

Suppliee and Materials - 
G las swar e 
Chemicals 
Radionuclides ( c e s i m  134 and strontium 85)  
Collecting equipment 

Equipment - 
lone 

Publications - 
Typing, card punching, and computer programming 
Office Supplies 

Travel - 
Trips t o  Doc Run rrnd vicini ty  
Travel for  pr incipal  investigator and 

graduate students t o  national meeting 

Other - 
None 

$4000.00 

8600.00 

3000.00 

1500.00 

250.30 
250 .oo 
400.00 
100. so 

800.00 
200.30 

500.00 

800.00 



Second Renewal Proposal Page 10 

Indirect  Expenses - 
Figured as 50 percent of sa,arles and wages only, 
as per Bureau of the Budget Circular A-21 

Total prodcct cost 

Amount requested from Atomic Enera Connnission - 

Statement of Current Expenses - 
From 1 May 1967 through 31 January 1968: 

Dr. Krumholz, salary 
Graduate Research Assistants,  salaries 
Student wages 
Equipment arid materials 
Travel and niscellaneous items 
Indirect  costs 

Sub t o t  a1 

Fron 1 February 1968 through 30 April 1968: 

Dr. Krumholz, salary 
Graduate Research Assistants,  salaries 
Student wages 
Equipment and ma-cerials 
Travel and miscellaneous items 
Indirect costs 

Subtotal 

Funds available from Atomic Energy Commission through 
Contract 1po. AT-(40-1)-3540, of which $4,350.60 are 
residual from 1966-67 

Residual m d s  - 
11. Authentication: 

i I I ’ i l l b  

13 , 840.50 
$4b, 821.50 

$44,821.50 

$8,900.00 
6,653.00 
397 .oo 
965 -00 

1,005.00 
7,975-Q3 

$25,896.00 

$2,675.00 
2,500.00 
1,300.00 
654.10 

3,238.00 
600.30 

$10,967.10 

$36,863.10 . 

None 

L i i d l L q  
Louis A. Krumholz 
Principal Investigator 

e 

Williu J. McG’lothlin 
Vice &esident for  Planning and Development 
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UNITED STATES GOVERNMENT 

Memorandum 
February 26, 1968 . = - -. TO . _.. Y. ;r,~-,cm, Extension "anager 

FROM : Alice M. Corley, Chief, Administrative Services 

C .  ,:vision of Technical Information Extension 

Eranch, Laboratory and University Division 

YITH UIIVERSITY OF LOUISVILLE (OR. L. A, KRWa.2) 
SuBJECr: REPRINTS OR PREPRINTS PREPARED UNDER CONTRACT No. AT-(40-1)- 3510 

OCE: JD3 

In accordance with our memorandum of J a n ~ q  11, 1963, eElosed 
is a copy of the following preprint(8) L/ 
submitted in connection with the research being performed under 
the subject contract: 

reprint(s) // 

Progress Report -- OR0 3510-3 

The provisions of the contract do not require patent review of the 
above document ( s . 

A 
2 
d 
43 Enclosure ( s ) : 

Pmg. Report 
, 

@ & m a y  lice M. Corley 



- -  

UNIVERSITY OF LOUISVILLE 
LOUISVILLE. KESTUCKY 40208 

WATER RESOCRCM LABORATORY 
BELKNAP CAMP( 

15 February 1968 

D r .  C. S.  Shoup 
Research Contracts Branch 
Laboratory and Univers i ty  Div is ion  
U. S. Atomic Energy Commission 
P. 0. Box E 
Oak Ridge, Tennessee . 37830 

Dear Sam: 

Here are the  forms AEC-427 you asked f o r  i n  an earlier letter. 

I f  t h e r e  is any o t h e r  material t h a t  w e  have f a i l e d  t o  submit,  
p l ease  l e t  us know and w e  will do our b e s t  t o  g e t  i t  t o  you. 

With very  b e s t  wishes,  

Louis A. Krumholz 
Di rec to r  

LAK/ s v  

&k Enclosures (2) 

1 I I1119 
... . 



0LE:JDg 

Dr, Louls A. Itr\rholr 
aprrbrnt of llologpr 
rnlvwslty of L m l s v l l l ~  
1 ~ 1 ~ ~ 1 1 1 ~ .  m~tuc(rj umm 

4s lndlcatcd 1? o w  letter of January 4 ,  l ? k a ,  t'lc Progress 
report should be rrrl nod UA appro i8ta wt mrkr rrrd 
rccaqmfed by 8 corp 0 etod Fom A€ r -427. 

Please complete a copy o f  the enclosed Pam MC-127 and retm 
it to thls efflta a t  am *arty &to. The report n-rr asrfgmd 
to tha dotunnt should h entered I n  !ta Q 8f the fam. 

very truly nun, 

.; . . .  
- .  



WATER RLSOURCH LADORATO~Y 

* ' UNIVERSITY OF LOUISVILLE 
LOUISVILLE. KENTUCKY 40208 

29 Zanuaxy 1968 

Dr. C. S. Shoup 
Research Contracts Branch 
Laboratory and University Division 
U. S. Atomic Energy Commission 
P. 0. Box E 
O a k  Ridge, Tennessee 37830 

Dear Dr. Shoup: 

We are enclosing seven copies of the formal proposal for the 
Second Renewal of the Research Contract No. AT-( 40-1)-3540 along 
with sevec cop ies  of t h e  second progress reFort for that contract, 
and the 10 percent voucher for the remaining funds of the second 
year. 

Within the next few days I w i l l  send you a complete copy of 
form AEC-2L7 regard ing  M r .  Redmon's thesis which was sent to you 
earlier. 

I sincerely hope that the A E C  can see fit to support t h i s  
proposal in the amount requested. If you have any questions or 
wish f'urther detailed information, please let me know. 

With very best wishes,  

BELKN AP CAMP 

Louis A. Krumholz 
Director 

M/ sv 

I111181 
_.' ? . . . .  - . _ . .  i. : . .. - , . . .. . .  .. - . . _._. ...e. - ..- 
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OLE: 308 

- 

I-- - 

JAN ;i3 I968 

nd Yllta? L. b&m 
r r r d t h o ~ ? i n t o f  % p8pwprrr- KT8 -18 s m f r  
Thank you f o r  thr 

on "Radlo8cologlcal Corrmtrrtlon Woemsrclt' mlatlvs t o  the work 
conducted under Contract No. AT-(40-1)-3540. 

lea e f  th t h d s  

Ik dwln * lqnb * -an COatalU l m  k. W ' S  
thesl s I n  the AEC I tecnnl cal d l  sseni natl on channels. Therefore. 
p l m m  urlgn n rppmprlrte report nrrber to th m t  and 
a p t e t a  a copy of the enclosed Form ALC-427. rrprt m r  
should be t n k n d  In I t r  6 o f  the forn. Infonnatlon eoncerntrrg 
t)n a r t l g m m t  of report n u k n  to technical documents prrprmd 
under the c o n t n c t  I s  contained In 8 h  mlsrur, to our letter 
drMd 19, 1966. 

nulirmr 
Form AEC-427 

- -  ' I !  cw 

. .- J 



,- 

m D l y L c w m m  
IIw* 

UNITED STATES GOVERNMENT 

Memorandum 
TO 

FROM : 

SUBJECT: 

John R. T o t k r ,  Dinetor 
Olvlrlon o f  Btology and l b d l c l ~ ,  

DA~E: January 23, 1968 

Herman M. Roth, Director  
Laboratory and University Division, OR 

CONTRACT NO. AT-(40-1)- 351O YITH THE U I V E R S I T Y  OF 
LOUISV~UF (OR. LOOIS A= KRUNiOU) 

We are enclosing f o r  your information and use copies of the  
following l i s t e d  document (s) submitted i n  connection w i t h  
the  research being performed under t h e  subjec t  cont rac t :  

/' 41, 

Monthly S ta tus  Let ter  

Quarter i j j  fie, *art 

Prepr in t s  

/ Enclosure( s) : 
1. RaprtIlt (4 cys) 
2. m h n t  (4 

es. Cont. Br. ziJ$= ;*;,I 
.. :. . -... .. . . .  

I f 1 1 1 8 3  
. . I - . . - - .  -._ .. . .  



WATER RESOURCES LABORATORY 

UNIVERSITY OF LOU ISV ILLE 
LOUISVILLE. KESTUCKY 40208 

19 January i968 8ELK:NAPCAMF 

Dr. C. S. Shoup 
Research Contracts Branch 
Laboratory & University Division 
U. S. Atomic Energy-Commission 
P. 0. Box E 
O a k  Ridge, Tennessee 37830 

Dear Sam: 

thesis by Walter L. Eedmon wnizk was done as part of tine resear23 
on Doe Run. 
a t  the Stockholm Symposium on "Radioecological Concentration 

Under separate cover I an sending seven copies of the Master's 

Also, I am sending seven copies of the paper given 

The Froposal  f o r  renewal, progress report ,  and a 200-word 
~ - .  summary will be sent tz z;:  - - e z r - ~ a r . - .  

/ With very best wishes, 

Cor$lally ,, 

. -  
Louis A .  Kr~mholz 
Zirector 

LAKISV 

i I I f 1 8 4  
~ .. . , .  . -  



UNITED STATES 
ATOMIC ENERGY COMMISSION 

O A K  R'CC-E  3 P E R A ' 3 k S  

F O  B O X  E 

OAK RIDGE, TENNESSEE 37930 

January 5, 1963 

at. Louls A. KNnholt 
ihpartment of 81oloqy 
universl ty o f  L o u l s ~  11s 
Loulsvi1le, Kentucky 40208 

Subjec t :  RENEWAL OF CONTRACT NO. AT-(40-1)- BII) 

Char Or. Kruahotr: 

Your a t t e n t i o n  i s  i n v i t e d ' t o  A r t i c l e  B-XXI of Appendix "B" of t h e  con t r ac t  
p e r t a i n i n g  t o  t h e  submission of  a renewal proposal  and p rogres s  report 
which w i l l  be  due f&rUy 1, 1968. 

The renewal proposal  and p rogres s  r e p o r t  m a y  be submit ted at any time after 
six months of performance under t h e  cu r ren t  cont rac t  per iod .  I n  any event,  
t3e.r s y - g - 2 ~ 5  reach '-1s zs l a t e r  ;?e 5ue 5s-e. Sate suEmission w i l l ,  i n  
all probab i l i t y ,  r e s u l t  i n  our r e c e i ? t  of t h e  dec is ion  on renewai after t h e  
c u r r e n t  cont rac t  pe r iod  has expired. Therefore,  we urge  you t o  submit any 
_____*=I r-, .-n-=5 r -  3 A = v  -'-s,- *La gL,---a 

c _ _ c _ I _  1 _ _ _  : _ _ _ _  .____ _ _ _ _  - - - .  - ?zt*. - E O  1zf3r~ztioc $ 5  be  s - ~ b -  
m i t t e ?  i s  as foi lawa:  

. .  

" . , a  T.c'.3--" 
- -  

- 1. P r x r c s s  ?e- ,or i .  ~ c l c d e  <?formation requested ;r- Paragraph ( a )  cf 
- _-_. _'._ - .  --- - -?  =-AAI t o  Appendix "B". As in45:ated t h e r e i n ,  t h e  progress  

r epor t  should b r i e f l y  a e s c r i b e  t h e  scope of t he  i n v e s t i g a t i o n s  under- 
taker, and t h e  s i g n i f i c a n t  r e s u l t s  obtained. Technical  r e p o r t s  and 
a r t i c l e s  prepared f o r  p u b l i c a t i o n  during t h e  cu r ren t  r e sea rch  should 
be l i s t e d  w i t i :  S ibi iograycLz r s f e r e c c e s .  Reprints  3r preDr in t s  of a l l  
s - x h  n a t e r i a l  should be amended ar?3 n a t e r i a l  Zontained t h e r e i n  need 
not  be dupl ica ted  i n  t h e  r e p o r t .  Progress r e p o r t s ,  p r e p r i n t s ,  e t c . ,  
should contain a r e p o r t  number and should be accompanied by a completed 
- - --.- -,-- A Z C - L ~ ?  as r e q i i s t e d  ir. C ~ P V ~ C ~ L S  ccrrespcn5ence. - 

2 .  Zx-ecditure Statexen:. TrcL-:Se 2 ~i?ez: eqenc? l lu re  s ta tement  f o r  t h e  
present  con t r ac t  per iod .  Information included should be as follows: 

A .  Statement should be based on both the  cont r ibu t ions  of t h e  
i n s t i t u t i o n  and t h e  AEC as out l ined  i n  the  c o n t r a c t o r ' s  proposal 
as approved by the  Commission. 

B. The statement should r e f l e c t  (1) t h e  cos t s  of the  p r o j e c t  t o  da te ,  
( 2 )  an estimate of t h e  c a s t s  f o r  t he  remainder of t h e  cont rac t  
per iod,  and ( 3 )  an estimate of t he  funds which w i l l  be ava i l ab le  
f o r  f inancing t h e  p r o j e c t  during t h e  propose6 pe r iod  of performance. 
. < \  

I I 1 1 1 8 5  
. . _ .  



br. Lwlr A. Knrr)relr 

v&a,.-;=a4 - A a  - ___ .  _ _ _  _ _  _ _ _ -  -.._ crsce4ures and t he  
fzrx cf zzreernents ca'rerlng resear=:". a t  ?C*xs t iona l  and o ther  not-for- 
? r c f l t  ins:;:.iti3~s, 3.e re-;.-se?. rm=?z--.res and new fcm of agreement 
were pubiishe:d i n  the Federal  Ree is te r  an ?"ay 16,  1067. 
a copy of ?a r t  9-4, "Special  mes and Yethods of Procurement", and a 
copy of Tart 9-16, "Procurement Forms". 
rep lace  the  current  f i xed  p r i c e  con t r ac t .  
program and the  AEC's "Guide f o r  t h e  Submission of Research Proposals" 
has been changed t o  reques t  information on t h e  b a s i s  of t h e  new proce- 
dures and agreement. 
should contain the  information requested by t h e  new "Guide". 
new "Guide" i s  enclosed. 

. -  -. --. 5 .  :-..cS;i- - 3.- .-:f.f:S',. .:.e $.ZL< - 9 s  --=*- ' ,-  

We a r e  enclosing 

This new form of agreement w i l l  
There are severa l  changes i n  t h e  

Your proposal  f o r  t h e  renewal of t he  above cont rac t  
A copy of t h e  

4. 200-Word Summary. 
be completed i n  200 words 3r l e s s  summarizing the  proposed research. 
Four copies of t he  completed form should be forwarded t o  us together  
with the  renewal proposal and progress  r epor t .  

The enclosed form "Notice of Research Ro, lec t"  should 

5 .  Ten-Percent Vowher. 
of the  agreed considerat ion as provided by Article B-XI of Appendix "B" 
t o  the  ccnt rac t .  

- 9  +I..-&.- - -  a L 1 l  be p a i d  o r  i f  t he  contract  
is not renewea, i t  w i i l  be paid upon r e c e i p t  of t h e  complete s c i e n t f f i c  
r epor t .  

Include a voucher f o r  t h e  remaining t e n  percent 

This voucher w i l l  be  he ld  by us pendine apvroval f o r  
recewal 21' --:-? = ~ r t r = z +  2f-a-  -L.:-'* 7 -  - 7 : -  

-. :-e.~2-~-~., ;r;g:s& an5 expenaltiire sT;a?;ement snouid be endorsed by the  
proper adminis t ra t ive o f f i c i a l s  and s i x  copies o f  each, together  with seven 
copies of the  :rggress r e p o r t ,  t h r e e  :Jcies af t he  ten-percent voucher, and 

,-- ::v i r  :3pies of 2 - 2  2 : - - & , -  .--,.-. 1 - A_..-_. - - -  , shguld be submitted a t  t h e  same time t o :  

U.  S .  Atomic Energy Commission 
Laboratory and Universi tv  Division 
Past Office 3ox E 
Oak Ridge, Texxessee 37830 

If you do not contemplate reques t ing  renewal, w e  s h a l l  appreciate  your advising 
us as S ~ O R  BY - ,ossikle.  

Your cooperatic- and ass i s t ance  i n  this Tatter a re  aFpreciated.  

Very t r u l y  yours,  

C .  S .  Shoup, Chief 
Research Contracts Bremch 
Laboratory arid University Division 

Enclosures : 
1. Part 9-4 
2.  P a r t  9-i6 
3. Guide 
4. Notice of Research Pro jec t  Form ( 5 )  

a: c. P. m w r  4s 



DATE: ;b 1), TO C. L. Dunham, ilirector 
Divis ion of Biology and Medicine, HQ 

PROM : Herman H. bth, Director 
Research and Development Division, OR 

SvB@cr: RENEWAL OF CONTRACT NO. AT-(40-1)-35@ WITH TH6 U N m I T Y  OF' IIIuIsVm 
(DR. m s  A. KRUXHOLZ) 

Reference is made to our memorandum of P e b n u r y  20, 1967, 
submitting the renewal proposal and progress report under the 
subject contract 

We are enclosing, for your information and use, copies of the 
following l i s t e d  documents submitted by the institution in 
connection with renewal of the contract: 

2.evised B u Q e t  

Endorsement of Proposal 

200-Word S-ry 

0 Request f o r  Additional Fmds 

+kRrt\ eman . Roth 
Enclosure( s ) : 
2oO-Word 3umpal-g (3  eye) 

Res. Ser. 3r. Bio. B r .  

j-19-67 , 



COUeCE OF ARTS AND SCIENCES 
DePARTMENT OP BIOLOGY . 

UNIVERSITY OF LOUISVILLE 
LOUISVILLE, KENTUCKY SO208 

10 May 1967 

Dr. c. s. Shoup 
Chief, Biology Branch 
Research and Development Division 
U. S. Atomic mrgg Commission 
Oak Hdge, Tennessee 37830 

Dear Dr. Shoup: 

for the Virst Progress Report for  Research Contract No. AT-(40-1)-3%0 
between the Atomic Ehergy Commission and the University of Louisville." 
The number for that report is ORD-3540-1. 
pleted Form AEC-427 as requested. 

Contract No. AT-(b0-1)-3%0 signed by kbodrow M. Strickler,  Executive 
Vice President, University of Louisville. 

Just t o  make the package complete, we enclose 6 copies of the published 
version of the final report f o r  Contract No. AT-(LO-1)-2595 ent i t led "A 
Radioecological Study of the Biota of Doe Run, Meade County, KentuclgT1f which  
was published in microfiche by the Commission in 1965 as AEC Document No. 
TIIk22815. 

~n answer t o  youi l e t te r  of s-~ay,  we are submitting a proper number 

Also, we are enclosing a com- 

In addition, we a re  enclosing 2 copies of Modification No. 1 of  

With very best wishes. I 

Louis A. gnmaholz 
Professor of Biology 

LAg/kd 

CC: C. P. IXrnbar 

J. A. Dillon, Jr. 



Division of Sioiocy cnd tdedicine & 

TI rLE OF PROJECT 
A c e t a i l e d  stuCy of t h e  ecergy flaw throuzh  t h e  b i o t c  of Doe Run, hate G o u % y ,  Xer.r*:: 

& v r  n a c o ,  department, and o f f i c i a l  t i t l o o  of PlWVfll'& XNVE.STIGA?ORS and OTIIFB PROFESSXONAL SCXLYTIFXC ?E?- 
.SSSFL ( not  ine lud ina  irrdurte atudcnto) o n g a p d  on the projec t ,  urd fraction of ran-yoar 6evo-d to the project 
tv erch pcrnon. 
Louis A. :irmholz - P r i n c i p a l  Inves t iga to r ,  0.7 rAn year ( h o f e s s o r  of 3lclogg) 
Roger G. Lanbert - Research Associate ,  0.1 m ~ :  year (ksspc ia te  ?rofess'cr of Ziclc;.y) 
Thane S. Bobir-son - Research Assooiate,  0.05 I c m  year (Associate Professor  of 3 i c l c g y )  

Weekly sam?licr vi11 be ccntinued thrcuchout t h e  yeer i n  QE at',e+.$ t c  2 c t ~ r - I ~  
. ,  . . -  

" - . r  ;?.uc.i. :r.c ."IC;': r~2;cAy tr.e c e s i a  is- is hzc**::'- - ,,atad by ti.,& vbr lczs  cr<#A~i::::s, :;C:i 
muoh of it is r e t a i n e d  by the biota, how long i s  required fcr t he  streem t o  r e t u r n  
t o  i t s  aririral  level of r a d i o a c t i v i t y  as  determined by t he  base l ine  d;vi?q t h e  
sL-,-.cr c: 1905, -:L-.:C?. p r t s  o f  t h e  ecos ; j s tc .  re ta i r .  t h e  cesim t h e  Icz~E:~, ~ r . i  
-anether i~ is t i e l  ur, i n  t h e  bo t tun  

. .  . 

/ 

for Porlodt 

Sipnotwe o 
' F'rmcipol 

1NVESTIGATOR-DO NOT USE THIS SPACE 

5.  



WrJDa YAY 5 l967 

P l u s .  refor to our lettor of April 12, 1367, aad %o rrp4 

the nrbmisrrion of lomu AB&W for tho .nr*ul progroar report 
sux!l:tea urAter Contract No. hT-(43-1)-35&~. 

oi 14 4 1967. .ru+miryy tb. ol a 

Yo ham r0ebak.d a r  iil.. mdbrvm faand t&t t& )roqwr, 
c a p t i x e i i  Wrst P r o p s 3  Report f a r  Research Cor,;ract No. AT-,.+4-l 1- 
3j+ J B L W ~ Q J  the A t a n i c  h e r u  Ccn;lmireioa oca tho U n i v o a c y  tg 
huhIdbN doer not c o n k h  b mpon lumbar as described in the 
enclotsun to our lottar t o  you dotod WrJr 18, 1366. 
o m  n v d o d  that a ?om AN427 vu not m o l r e d  by tKs 
off ice 

A furthor 

. . _ I  . .  
6 R stme 

- -  ---.' 1- ..,&-- ... ._ .. 



COLLBGe OF ARTS AND SCIENCES 
DEPARTMENT OP BIOLOGY 

UNIVERSITY OF LOUISVILLE 
LOUISVLLE, KENTUCKY 40208 

1 May 1967 

Dr. c. s. shoup 
Chief, Biology Branch 
Research and Development Division 
U. S. Atomic Energy Commission 
Oak Ridge, Temessee 37830 

Dear Dr. Show: 

Contract No. AT-(LO-l)-3SLO and your other l e t t e r  of the same date 
requesting a report number and completed Form AEC-&7. 

lt+ Thank you for your letter of April regarding the renewal of 

It is  q y  impression that Form AEC-427 was completed and returned 
t o  you a t  the time we submitted the progress mport and renewal of ‘the 
contract. 
t o  f i l l  out. I >ill appreciate it, very nuch L? you -All look into t,his 
matter and clarFfy it for me. 
tinuation of the project and hope t o  spike the stream i n  June and again 
in September Kith 25 mill icur ies  of cesium 134. 

Apparently it was not, and I do not have another Form AEC-427 

We have already l a i d  plans for the con- 

We would be very happy t o  have your participation in e i the r  of 
these forays and would like t o  have you visit the project m i m e  it 
may be convenient f o r  you. 

With very best wishes. 

Louis A. Krumholz 
Professor of Biology 

1111191 
. ..; . . .  . . .  . . .  . .  . , 



tJDB 

,q Zk.r &. W l s t  

Reference is ;lade t o  our l e t t e r  to you dated Fe2ruar-r 23, 
L j o ; ,  rcrquoot- a report ;iu;Jer aud coripieteu f a n .  u C - 4 2 7  
for tho m g l w r  report s u d t t e d  under Contlrct lo. AT- 
(40-1 b 3 h *  

I 

. .- . . . .. . . . .- . .,_ . . . I 
- -  . A%:.. 2 :... -_ .:.. 



OBS rJDB 



- -  

UNIVERSITY OF LOUISVILLE 
LUUISVILLE. KES TUCKY 40208 

14 February 1967 

Dr. c. s. shollp 
Chief, Biology Branch 
Research and Development Division 
U. S. Atomic Rlergy Commission 
Oak Rdge, Tennessee 37830 

Dear Dr. shoup: 

Contract No. Sr-(LO-l)-3SLO along with six copies of the progress report 
covering the first &e months of the study and &so the  ten  percent 
voucher according t o  the pmvlsions of the contract, 

Herewith we are slbmitthg siX copies of the renewal proposal f o r  

I believe that we have included a l l  materials necessary f o r  the re- 
newal proposal and f o r  the progress report. We have been very bey the 
past six t o  e i@t  weeks col lect ing s q l e s  and runnbg them through the 
laboratorg so that we might present some preliminary results f m m  the spa- 
i ng  3f Doe hr- on 1 7  Jecember 1966. 
134 did not pass as an i n i t i a l  wave thmugh the upper three miles of Doe 
Run, we are planning t o  inoculate the stream in June with twenty-five m i l l i -  
curies of cesium 134. A t  that time, there will be considerably more vegeta- 
t ion present and the  e n t i r e  biota will be near its peak growth. 
a l s o  spike the stream agah 
curies of cesium. 
Health that  a l i c e n s e  is forthcoming. 

aecause the ten mil l icur ies  of ce s im 

We will 
December 1967, probably with twenty milli- 

We have been assured by the Kentucky Department of  plblic 

If there i s  need of any fur ther  information, we w i l l  be glad t o  supply 
it , 

With very best  wishes. 

Cordially , 

Louis A. -012 
Professor of 3iology 

LAg/kd 

enclosures Gk 
cc. C. P. Dunbar 

_: . . . . . .  



Memorandum 
TO : R. L. Shannon, Extension mnager  DATI: 19, 1367 

Divis ion of Technical Information Extension 

PROM : Alice M. Corley, Chief,  Research Services  
Branch, Research and Development Division 

kfDB 

In accordance wi th  our memorandum of January 11, 1963, onclored 
is a copy of the  fol lowing P rep r in t ( a )  / r B e p t i n t ( s )  /7 
s u h i t t e d  i n  connection wi th  the researz  being p e r f o G d  under 
the  subject  contract: 

The provisions of the  con t r ac t  do not require patent  review of 
the  above document (s 1. 

5-19-67 
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I I11196 

Director 
Contract D 

W!bphr l e  

EL47 

. .  * . .  . - . . .  . .  . . _. ...- . '.*. -. . 
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UNITED STATES GOVERNMENT 
-*- 

Memorandum 
DATE: 

It is req4ested t h a t  you t a k e  t h e  necessary s t eps  t o  process  t h e  
following d9zcribed con t r ac t  a c t i o n :  

1. NatLre of Action Requested: 

Se lec t ion  of Neb Cor-tractor and/or 
Nsgot i s t lon  of Cont.rac': 
Number= 
7cr: 7 2  ::cr ' 

- -  , -=. A.-3 5: Services  T O  be Covered by Contra::: Fk:?3xr. 

L. Amoi2t f c  be 9b l ipa t ed  by this Contract Action: $)2,512.00 
f ,  



APPOiaIX "A" 

For the Contract Period May 1, 1967, through Apri l  30, 1968 

A - I  RESEARCH TO BE PERFORMED BY CONTRACTOR 

The Contractor w i l l  conduct research on the  energy flow through 
the  biota  of the  aquatic ecosystem i n  Doe Run,  Meade County, 
Kentuclcy. 
study of the c a l o r i f i c  values of t h e  aa jor  organisms i n  Doe 
Run and t h e  accumulation and loss of Cesium 134, following 
innoculation of Doe Run with radloactive Cesium, by these 
organisms, (2) continuation of s tud ies  on t h e  possible 
cor re la t ion-of  the accumulation and loss of Cesium 134 with 
t h e  t r a n s f e r  of energy through t h e  ecosystem, (3) a de ta i led  
study of t h e  biology of t h e  blacknose dace, Rhinichthys 
a t r a t u l u s  meleagris Agassiz, a f i s h  believed t o  be endemic 
t o  t h e  headwaters of Doe Run,  and (4 )  continuation of the  
de ta i led  study of the biology of the  amphipods Garmnarus 
bousf ie ldi  Cole ar,d C_. mincs (Say). 

T h i s  work w i l l  include such approaches as (1) 

A - I 1  APPROXIMATE LEVEL OF' RESEARCH EFFORT 
A p ~ x x .  

5 of L i m e  ( a )  Contractor Personnel: 

Dr. L a i s  A .  Krumholz ;\cater; 3 5s 
Principai  1nvestiga:o: 2 Sununer Yos. 100% 
2 Research Assistants lOZ$ 

2 Research Associates lC% 
Laboratory AssistanLs 1,500 Hrs. 

( b )  Premises, F a c i l i t i e s ,  and Materials t o  be 
Furnished by the  Contractor: 

kboratorjr  spsce arid f a c i l i t i e s  necessary for  the Principal  
Invest igator  t o  conduct a detailed study of t h e  energy flow 
through the biota of Doe Run -dl1 be avai lable  ic the  
project .  Major items of equipment avai lable  t o  the pro jec t  
include proportional gas flow counters, fume hoods, f i e ld  
vehicles,  an e l e c t r i c  single-pan balance, calculators,  
a spectrophotometer, centrifuge,  drying ovens, stereozoom 
microscopes, and other re la ted  equipment. 

A - 1 1 1  I T M  OF mUIPUENT TO BE PURCHASED OR FABRICATED Estimated 
BY CONTRACTOR COSTING $500 OR MORE cost 

S c i n t i l l a t i o n  Well Counter and Shield $2,445.00 

I I 1 1 1 9 9  
. .  
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0 NEW CONTRACT RENEWAL 0 OTHER I - bm-Y 
0 .  RECOMMENDED TY?L Of CONTRACT: 

_ _  
(7.66) 

yo0 a4.m U. 0. ATOMIC ENERGY GOMUISSON 
1. OATE a. wo. A V ~ O R I Z A T ~ O F I  

CONTRACT AUT HO RlZATlON 

L?@&l&Aw .. 
0 FIXED PRICE 
0 COST REIMBURSEMENT 

I AEC 1 +! CONTRACTOR 
I 

Work to be performed is under catc;i-J4 
as defined by AEC Manual Appendix 3401. 

..................................... A. OPERATING EXPENSES. $ a.sl2 
w 95 01 B c d g a  and Reporting C!auifiut*b; 

Allotment Transfer: 

Budget and ReCorting C!assiScatbn: 
.\‘:c*:ne-: T-.r ;!e:: 

OC 11-91 
6. PLANT AND CAPITAL EQUIP ENT .............................. 8 

- . -_ --- 
14 SPECIAL FRCVIS1ON:E A N C  INSTEL1-7lONS: 

--e: :c:’lnical aqxcts of the proposed work have been reviewed snr! are approved. A need currently uks for the results &&e msea:ch or otter 

, , e . q ~  krcp 11s inf.m-tvd a s  io  anv prnh!ems encountercd in ur ncm4i.i-n:. as a c ’ !  3s !be date 
k that is to be undertaken. Soce of the AEC funds shall be used tc confer a feliowship. 

. . .  _ .  . -  . .  

I! no! already s-1 - i i - v ,  2 .  a YXrn.--! j-nrnary of the propscd work s!iould be forwarded by the contractor as 1000 i s  pouible after ne~mtia:ioo o! 
r..e c >i i t ra<t .  

I 
16 SCOPE O F  WORK 

I I 1 1 8 0 0  .. 

. .  . . .  - .  . .  . .  .% . . . . . .  



MES:JJD 

Pr* b u i O  A. -1s 
Dopartrrrrt of Biology 

Imlrvillo, Uehrcky 40208 
m v a r i t J  o f  fauinrill. 

ku Br. Inabol.: . 

Nogotiatioa of a contract i 8  the rmpopribi l i ty  of the Oak Ridgo. 
OpU8tiOW Offie., 4 pU mr q t  to  h- fra 
that officr in  the i b u r  hture. Il-powibility fat the tochahal 
aopectr of the uork rest8 v i t h  the Division of Biolody and Hediclne. 

18 

In the cornlng year i t  i r  probable tbt our budget for terurch 
vi11 k 1 ~ t e  thm umully r w t r i c t d ,  .ad therefore we are askine; 
a11 of our coatractorr t o  coogorat8 vith uo by emdeavex'ips, -e- 
poarfble, to plm thair roquut for futuro ruppart at  a level below 
that jwt apprerrd. 
reflectloa on tha r c i m t i f i c  merit8 of pur  work. 

?1OUe k arrured that th ir  roquut I 8  mo 

Sincere ly  purr, 

1 1 1 1 8 0 1  
9 , .... 



OPTKWAN-4 
MtlU 

UNITED STATES GOVERNMENT 

Mem o.randum 
TO 

FROM : 

SUBJECT: 

Hermar, !L X c ~ h ,  Director 
Research and Development Division, OR 

RENEWAL OF CONTRACT NO. AT-(40-1)->W d S 8  Sl #Unanr O WBVU 
(la. m m  A. ,r) 

QlSw 

We are submitting f o r  your review and appropriate ac t ion  t h e  
f o l l o w k g  infor  
on w d i ~  t i o n  concerning the contract which will expire 

1. Renewal Proposal 
2. Progress Fleport 
3. Financial  Statement rads-- L. 200-Word Sumnary  Y, nmitS.4) 

R d .  SerABr. 

t I I 1 8 0 2  



?OW P R O W  HIB FIRST OF 
RESEARCH CONTRACT AT-(&O-1)-3%0 BFRJEEN 

THE ATOMIC ENwcip COIMISSION AND THE UNfvERsTI'Y OF LOUISVILLE 

1. Title of Project: 

A Detailed Study of the mergy Flow Through the Biota of Doe Run, Meade 
county, Kentuclry. 

University of Louisville, DapartaLbnt of Biology, Louisville, Kentucky born. 

Various aapect8 of the ecology of Doe hn ham been studled bltfHI8i- and 

other &ream in the Western Eead8phere. 
ertsnsivdy since 1959. A8 a d t  of thuw 8tudie8, the ecolow of Uda stream 
is perhaps bet ter  knmn than that of 
since the present s tuw is a detailed follow-up of one aspect of an earlier s t u q  
sponsored by the Cwmi6sion (Contract No. AT-(L0-1)-2595) and completed by tb 

plicable aa background material. 
m v b r 8 i t y  of hwae, all i n f o ~ t l o n  W*=d duriag tbs first S t U w  f8 q- 

Because it is well b u n  that -tic organisms acctmnjlate radionuclides 
e i ther  through adsorption or absorption o r  both, it is necessarg to  find out how 
these radioactive materials are passed thmugh the ecosystem and what sorts of 
paths they follow. 
8hip between the accurdation of certain radionuclides and the transfer o f  energy 
through the system. 
equivalent values of of the organisms that inhabit Doe Run as well as on the 
leaves fmm the riparian vegetation. 
performed on plants and animals from the stream to deternine the average amounts 
of gmss beta radioactioity present. 

It is anticipated that there mpy be a corre&Uvm d a t i o n -  

Work has alreaa begun on the determination of calorific 

Simi lar ly ,  routine mdiomsays have been 

A s  indicated In the a c c o w  progress report, b e  Run was Inoculated w i t h  
10 millicuries of cesium 131) on 17 December 1966. 'be time of f l o w  of the spike 
pd it passed &wnstream wm followed closely for 2 d,qs. Based on water samples 
taken a t  prearranged locations and time intervals, an wily dstectablo warn of 
radioactlvlty pa8sed domatrean to the flrat -pond (Mile 1.65). Below thst 
point, there waa a very gradual and prolonged rise followed by a gradual decline 
in the radioactivity in the water samples. Below ths secosrd pillpqnd (Mile 2.b), 
there ma no cbtectable increase in radioactivity in any water samples taken 
during the six weeks ixtnnediately following the introduction of cesium 1%. Ac- 
cordinglp, It l a  believed tht a l l  codurn 1% intro&ced into bb. IIun tbs nrorning 
of 17 Ibcsmber 1966 was t ied up in one way or another in the uppermost 2 miles 
of the stream ecosystem. Because of this failure of the first wave of cesium lfi 
to traverse mre than the uppermost 2 miles of the stream, it is intended that 
the second inoculation of cesium 131) w i l l  consist of 25 millicuries rather than 
10 a r . i l l i C l l r i O 8  aB in the first. 

Nine advanced degrees have been awarded studsnts who have wed data on 8ome 
O f  those, three have been aspect of the ecology of Doe Ibn for t he i r  msearch. 

for the degree of Doctor of Philosophy and six have been for the degree of Haster 
of Science. 

.hJ~i A Fin!, ! 

I I I 7 8 0 3  



- 2 -  

No other a,gency has been or is bing asked to s\lpgort thl8 pmJoct. 

4. Scientific Scope of Proposed Research: 

It is pmposed t h a t  further intensive studies be mads of t h e  c a l o d i c  values 
of the major organism in Doe h, and to  follow the accumulation and loss of 
cesium 134 by those organisms duIcFng the spring of 1967. 
continued on a weekly basis at three stations, the 8 0 w e  of Doe h n  (Station I, 
Mile 0), a t  Station (me 1.75), and a t  Station 111 (me 3.1). 8mqdes will 
be taken a t  other parts o f  the stmam as needed. Since tb general pattern of 
background radioactiflty for  each of the organism was edablished prior to  
December 1966, It b a88umsd that any arrked inCma8e in gmss beta radioactivity 
in the biota of b e  hn, o r  i n  auy Sqment of the stream acoeystem for  that zaat- 
ter, will have been traceable to the b t roduc tbn  of the 10 millicuries of COSiUm 
1% on 17 December 1966. 

This sampling will be 

Studies w i l l  continua on the possible correlation of the accumulation and 
108s of cesium 1% with the tranafer of emez-gy thmugh tb ecospstem. Studies 
of the food habits of the various animals under consideration indicate that the 
major aspects of the trophic structum of Dm h n  are kzcluQd. 
under intensive sc ru thy  include the mosses, the algae, and several rooted aqua- 
t i c  plants, aa wall aa the lea- fmm the riparian mgetation that ham fallen 
into the stream. The anbnls being 8tudied in this marmer includb imp&, am- 
phipod~, decapods, s n a i l s ,  and fbhe8, and, on a 8eaaonal basis, some aquatic 
insects. 

Baru in June 1967 it is anticipated that Doe h n  w i l l  be inocula&d with 
25 roillicuries of COSIUS 1% to &tem~.~~e  i t 8  pat- tm the ecosystem 
a t  the presumed height of the growing season as indicated by the length of the 
photoperiod. A t  that  t ime,  samples will be taken at the same stations aa those 
in the study of 17 December 1966, and, in all probablility, them will be minor 
modifications in methods based on the fiarl results of the December study. 
In Decoubr 1967, a third such study w i l l  be conducted, the amount of cesium 13b 
probably w i l l  be 20 millicuries. 

The plants 

Again, 

In addition to  these studies on the transfer of energy t h m u h  the b e  Run 
ecosystem, a detailed study is being made of the biology of the blackno8e dace, 
Rhinichthys atratulus melewris AgaSSiZ, one of the three species of fishes be- 
lieved to be eudmdc to th. headwaters of b e  Run. 
the biology of the amphipods Oemraarus bousfleldl Cole and Hlnckley and 0. minus 
( S a y )  is i n  progress. 
orterhl for 8 Qctorrl cU88er ta t%On.  A 8tuQl of the gmwth rates 'of all cen- 
trarchid fishes taken from Doe Run has been completed and is serving as research 
material for a master's thssb to be awar&d in 1967. aher 8uch intamlor6 
atut3ies are anticipated md w i l l  80rpd M remarch materlal for graduate student8 
a t  the cbctoral and master's level. 

Also, 8 &tailed st* of 

Each of these studies is intended to sene  as re& 

We propose that the Atomic hergy Commissiop provide the f'unda q u e s t e d  and 
deenwd necessary to continue th is  msearch so that WB m y  have o c l w r  boight 
into the fate of certain radiorruclides in the freshwater envimnment. It is 
quite apparent from our preliminary data that the entire 10 millicuries of cesium 
1% placed in b e  h at its 8 m e  in hcmiber 1966 waa tied up in me way or 
another in the uppermost 2 miles of stream. 
but with the continuing normal biological. processes, that radioactive material 

Of course, it is 8 t i l l  in the stream, 
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a b~ -cycled a d  will be c m e d  a t - -  amcbully With tb. 0-t. It 
may be that a major portion of it will be washed into the baains of the millponds 
during and following heavy r a i n f a l l s  when much of the streambed may be scoured. 
Lf such an occurrence takes place, we will attempt to fo l low the pattern of move- 
ment cbwnstream i n  the bottom materials as w e l l  as In the biota. 

5. Scientific Personnel : 

The principal investigator w i l l  be Dr. Louis A. Kmnhols, Professor of Biology, 
Unimrsity of Louisville who served a8 principal investigator for ths chntion 
of Contract No. AT-(LO-lj-2595 and during the first 9 months of the currsnt con- 
tract. Dr. Krumhols ha8 continued his activs participation in f i e l d  and labora- 
torg wrk under the pn8ent  contract and w l l l  continue to do 80. Ha w i l l  continw 
in  charge of the programing and execution of tihe study. 

Dr. Krmholz has published more than 65 sclent i f lc  papers, of which nxm tbm 
10 are directly concerned with radiation ecology. 
to serve as principal invbstlgator have been pmtrldsd in the origlxml pmpoaal for 
Contract No. AT-(L0-1)-3%0. It i 8  expected that he w i l l  continue to detvote half 
his tims to the pro3ect during the acadmdc year and w i l l  devote full time &ring 
tm, LIIIIBIcr months. 

D r m  Krumhol~~s qualificrrtlo~ 

Dr. Roger G. Lmbert, Bssociate bfessor of Biology, University of Inuisoille, 
will mp18ce Dr. &land Tm lbtchki88 cw consultant on the botanical -08 of the 
pr~gram. Dr. Lambert was trained a8 a plant p m l o l o g i s t  under Pmf. A. J. Unck 
at the University of Minnesota, and is familiar with radionuclide tec4niques. A t  
present, ~)r. Lambert is actively p a r t i c i p a t a  in the studies on em+ tnnsier, 
and will devote about 10 percent of his time ta the pmjecf. 
the guidance of gra&ate students i n  t h e i r  research on plants and plant materials. 

He wlll asalst i n  

Dr. Thane S. Robinson, Associate Professor of Biology, University of huis- 
w e ,  will continue t o  dsvote about 10 percent of his time assisting in the 
calorimetric deteminations. He has been particularly helpful in thst  area dur- 
ing the early phases of the s t u q .  
guidance, especially w i t h  mgard to tho- 8 t U m  p o ~ ~ o t h e r a o u 8  vertebrates. 

Dr. Robinson w i l l  ass i s t  with graduate student 

Other members of the faculty of the Department of Biology will continua to be 
available f o r  consultation, as Kill those former students who have actively par- 
ticipated in tbs earlier phaaes of the overa l l  rrtaQr. 

Four graduate students, Messrs. Walter L. Gilbert, Charles Kamella, Richard 
T. Ipm, and Dbnald C. Tarter  am actively engaged i n  rusearch at-lbe Run. O f  
these, Nessrs. Gilbert and Karnella are being supported under the contract, where- 
aa kasra.  Iyom and Tartar a m  not. 

6. Other Personnel: 

Several undergraduate students and Ssveral graduate Students hami a88i8bd in 
the program on a part-tims basis and w i l l  canthue t o  do so durixig the remaindbr 
of the contract perlod. 

7. Other Financia l  Asuistance: 

No other financial assistance is being received o r  being requested. 
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In order to  expedite the monitoring of the water samples following the inocu- 
la t ion  of b e  Run i n  June 1967 it is necessary to obtain the use of s scinti l la-  
t ion  well counter equipped with a lead shield and a Marinelli chamber. The hi- 
versity of Louisville has agreed to  purchase this equipment with their  funds, and 
the Atomic hergy Commission Kill not be =quested to prod-  such funds. 

$2US.OO 

In addition, the Wni-tarsity of Louisville has the following equipmSnt avail- 
able for use in the proJect: 

2 proportional gas f low counters 
2 chemical funm hoods 
2 f i e ld  vshicles 
1 Pbttler electric single-pan balance 
2 &iden calculators 
1 spectrophotometer 
1 centrifuge 
2drgingovenS 
2 stersomm microscopes 
Miscellaneous equipment 
Mi.scsllaneJous (clasrrware and laboratory lnaterials 

2&00.00 
m.00 
5500.00 
640.00 

2250.00 
240.00 
1Lo.00 
400.00 
620.00 
750.00 
soo.00 

TOTAL $19,095 .OO 

b c h  f i e ld  vehicle w i l l  bo available at least  once each week for collecting 
samples and making field observations. The counters and all other equipment i n  
the laboratory have been set aside to  be used full time on the Doe Run project. 
In addition, a special laboratory has been set asids f o r  the preparation of s a -  
ples and another such room has been set aside for counting. A l l  other fac i l i t i es  
available t o  the faculty of the Department of Biology are also available for this 
project . 

The following materials must be purchased this year: 

Glassware 
chemicals 
Collecting gear 

$100.00 
100.00 
50.00 

9. Travel and Other Items: 

Mileage for tr ips t o  b e  Fbn 
Travel of principal investigator and graduate 

Typing, card punching, and computer programing 
Office mpplies 

S t U d s n t s  M t l O m  BWet- 

$00.00 

6oo.00 
lroO.00 
100.00 

10. Budnet: 

This budget is for the second year only, 1 Map 1967 through 30 April 1968. 
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It is anticipated that tho budget for the third year, and q s u c c c r e ~  yeam U 
deemed feasible, will be ulightly higher and 
each year. 

Fncmase ad much a8 10 percent 

The salaries for all consultants t o  the project as l i s t ed  i n  the original pro- 
posal wiU be borne by their  respective institutions for the current year. 

It is expected that the Codasion will continue to pay half of the aalarg 
for Dr. ltnrmhols during the acadsraic year and Nrr full salarp for the two surmer 
mnth8. The tm, grahto rtudent8 supportedbp the proJect, Mbmx~. Wter L. 
QUbert and Charles garnella, w i l l  be paid at the 8- zato ao other graduate 
research assistant8 at the Wversity of lnuisvll lo,  $hW.OO for the l2-month 
period. 

Direct Expenses: 

. Salaries and wa~m - 
Principal Investigator, huis A. Knnnhola, Professor 
of Biology, 8alSry -d on the basis of $ls ,~.oO 
for  tbe academic year and $ l ~ . o O  per month f o r  the 
2 summer months 

Graduate Research Assistants, Walter L. Qllbert and 
Charles Karnella, each at  $&00.00 for the 12-month 
period 

undergraduate Laborataxy llsaistanta, Is00 ham at  
$1.25 per  hour 

Publications - 
Typing, card punching, and computer programing 
Office supplies 

Equipment - 
None. 
is a scintillation wall counter equipped with a lead 
shield. This item is being purchased for the Doe Run 
project by the University of IauisvUle. 

(The only major piece of equipment necessary 

Cost, 
8w15.00. 1 

Glassuare 
Chemicals 
Collecting equipment 

Travel - 
M p s  to  Doe Run 

$10,700.00 

8,000.00 

1,875.eo 

b,Oo.OO 
100.00 

100 00 
100.00 

50 .oo 

300.00 
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T r a v e l  for principal Inmati(ptor and g r a b t o  
students to national meeting 

TOTAL 

Indirect Expenses: 

Pigured as 9 percent of salaries and wages only, 
as per directive A-21 f r o m  the Federal Bureau of 
the Budget 

600.00 

$22,225.00 

an0,287 . So 

Urn haunt Requested: 

$32,512 

In addition to the $32,512.9 requ66ted f r o m  the Collrmission, the Onivsrsity 
of huis#le wlll s\rpplp the equivalent of $l9,095.00 in equipment, and w i l l  fur- 
nish laboratozy and other facilities for the successful completion of the project. 
In addition, the Uverai.ty w l l l  propido all salaries for Dr. Lambert and Dr. 
Robinson, each of whom wlll spend b u t  10 percent of his tima on the prodect; 
those portions will amount to a t o t a l  of about $2200.00. Thus, the tam prodect- 
ed cost of the studs for this year is  $53,807.50, of which $32,512.50 is being 
requested from the Comaiaaion. 

12. Statement of Current Expenses: 

From 1 1966 through 3l Jv 1967: 

Dr. Krumholz 
Research assistants 
Student wages 
&uipmnt and materials 
Travel and miscellaneous item 
h*ct costa 

Subtotal 

From 1 February 1967 thmugh 30 April 1967: 

Dr. Knnholz 
Reaearch assistants 
Student wages 
Equipment and supplies 
-vel and nd6cellanaous itam 
Indirect costs 

subtotal 

Arnde avPilable fmxn Atomic k r g g  cop.dssion Contract No. 
AT-( LO-l)-3S&O: 

$29 3 365 

13 .  Residual b d s :  

blons. 

$8203 .OO 
3763.45 
210 .oo 
3a.09 
U3.52 
4034.1L 

$20288 . 20 

$1927 .OO 

1831.55 

1076 .b8 
2064 . 86 

1200m00 

976.91 

. .. 
. .. ._. . . 

. .. 
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l&. Ebpo rt of alcldmlt8: 

There have been no incidents to report. 

15. Radioisotopes Purchase Report: 

cesium 13b-HSA from Nuclear Science and bgineering Corporation, Pittsburgh, 
Pennsylvania. 

We have purchased, under Kentucky License No. 16-BPA-26, 10 millicuries of 

w Principal Investigator 

C. P. Dunbar 
Director, Division of 

Institutional Services 

I1 I f 8 0 9  
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UNIVERSITY OF mUISVILtE 
LOUISVILLE. KENTUCKY 40208 
U. January 1967 Refer To : 

0RS:EMM 

Dr. e. s. smup 
Chief, Biologg Branch 
Research and Development Division 
U. S. Atomic Ehergg h d s s i o n  
Oak Ridge, Temessee 37830 

Subject: REWEWAL OF CONTRBCT NO. Al'-(40-1)-330 

Dear Sam: 

Thank you for your l e t t e r  of  4 January 1967 regarding the renewal of 

principal reason fo r  writing this letter is  to  ask for a flfteen- 

Our reasons for asking fo r  this extension are based 

Contract No . AT- (40-1) -3SkO . 
day extension o f  the deadline Tor x e  submission for a renewal proposal 
and progress report. 
on the necessity for  a change in plans for  the inoculation of Doe Run last 
month. 
the month, but because of a sudden, heavy rainfall, the rate of f l o w  i n  the 
stream prohibited any such action on our part. Following this sudden r ise,  
we watched the stream very carefully, and when it returned to  an approxi- 
mately normal flow, we were able t o  inoculate it on 17 December 1966. 
that time, we have collected several. hundred samples of water, bottom sedi- 
ments, various plants and animals, and we are in the process of assaying 
them f o r  radioactivity. 
deadline f o r  submission of the progress report, we w i l l  be able to include 
a t  least some preliminary findings following the inoculation. It seems t o  
us that such an extension is well worth considering, prharily bcaase it 
gives us a basis for seeking a renewal o f  the contract. 

We had intended t o  inoculate the stream with cesium 134 early in 

Since 

If we are given a fifteen-cby c#tsnsion of the 

We are continuing t o  take saqles of the above mentioned item, and 
hopefully we w i l l  be able t o  reinoculate the stream in June with cesium 134. 



UNITED STATES 
ATOMIC ENERGY COMMISSION 

'i ?EPL'r SEFER T O :  

0RS:ENM Oak Ridge, Temessee 37830 
January 4, 1367 

Dr. Iauir A. Krumhols 
Dopartmsnt of Biobm 

M s W ,  Untwky bO2Q8 

Subject: 

I h i t . Z ' O i ~  Of hUhall0 

RENElflAL OF CONTRACT NO. AT-(40-1)-3j4ij 

Your a t t e n t i o n  i s  inv i ted  t o  Ar t ic le  B-XXI of Appendix ttB1t of the contract  
pertaining t o  t h e  submission of a renewal proposal and progress report 
which will be due Fob- 1, 1367. 

The renewal proposal and progress report  may be submitted a t  any time a f t e r  
six months of performance under t h e  current contract  pekiod. I n  any event, 
t hey  should reach us EO l a t e r  than the due date. 
a l l  probaoili ty,  result i n  our receipt  of the aecision on renewai a f t e r  the  
current contract  period has expired. 
renewal Fyoposal no la te r  than the above date. 
mitted i s  as fo l lows:  

La?? s x h x k s i x i  *AX, ir, 

Therefore, we urge you t o  submit any 
The ir-:oma:ix 2 0  be sub- 

1. Progress ReDort. 
Ar t ic le  B-XXI t o  Appendix 'lBll. 

report  should b r i e f l y  describe the  scope of the in-restLgs;ions u c e r -  
taken and the s ign i f icant  r e s u l t s  obtained. 
a r t i c l e s  prepared f o r  publication during t h e  current research should 
be l i s t e d  with bibliographic references. 
such material  should be appended and mater ia l  contained therein need 
not be duplicated in the report. 
should contain a report  number and should be accompanied by a ' c o q l e t e d  
Form AEC-427 as provided i n  our l e t t e r  of April  25, 1966. 

Include information requested i n  Paragraph ( a )  of 
As indicated therein,  the progress 

Techriical reports and 

Reprints or  preprints  of a l l  

Progress reports,  preprints,  etc. 

2. EYm enditure Statement. 
present contract period. 

Include a current expenditure statement f o r  t h e  
Information included should be as follows: 

A. Statement should be based on both the  contributions of 
the i n s t i t u t i o n  and the AEC as out l ined i n  the con- 
t rac tor ' s  proposal as approved by t h e  Commission. 

The statement should r e f l e c t  (1) the costs of the project 
t o  date, (2) an estimate of the  cos ts  f o r  the remainder 
of the contract perlod, and ( 3 )  an estimaze of the funds 
which w i l l  be avai lable  f o r  financing the project during 
the proposed period of performance. 

B. 

6 
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3 .  ?er.?;ial Propossl. Ir.-,lude i z f o m a t i o n  out l ined  i n  $he enclosed e z r a c t  
:a~cer, from the  "2uiie f o r  t h e  SuG!r.bsion of Research Proposais". a t e d  
May 1364, unless  t he  information is already contained i n  e a r l i e r  pro- 
posals  o r  in t h e  accompanying progress  report .  
t o  be followed i n  the  prepara t ion  of t h e  budget t o  be included i n  the  
renewal proposal. 
any, t h a t  t h e  sen io r  s c i e n t i s t s  on t h e  cont rac t  work are being supported 
by o the r  Federal  agencies.  
level ,  sponsor, and t i t l e  of t h e  o the r  pro jec ts ,  and a carefu l  descrip- 
t i o n  of t h e  de l inea t ion  between t h e  AEC projec t  and the  o the r  Federally 
supported pro jec ts .  
statement t o  t h i s  e f f e c t  should be included i n  the  renewal proposal. 

We a re  enclosing i guide 

Spec ia l  a t t e n t i o n  should be given t o  t h e  extent ,  i f  

You should include a statement on funding 

Whenever such o the r  support does not  e x i s t ,  a 

4. ZOO-Word Summars. 
be completed i n  200 words or less sunnwrizing the  proposed research. 
Four copies of t h e  completed form should be forwarded t o  us together  
with t h e  renewal proposal and progress  report. 

The enclosed form "Notice of Research Project" should 

5 .  Ten-Percent Voucher. 
of the agreed considerat ion as provided by Art i c l e  B-XI of Appendix rrBrt 
t o  t h e  cont rac t .  This voucher will be held by us pending approval f o r  
rer,ewal of t h e  cont rac t ,  af ter  which it  will be paid o r  if t h e  contract  
i s  not  renewed, i t  will be pa id  upon r ece ip t  of the  complete s c i e n t i f i c  
r epor t  . 

Include a voucher f o r  t he  remaining t e n  percent 

-. rerswai proposal anc expenditure sr;atement should be endorsed bj- ::,e 
proper adminis t ra t ive  o f f i c i a l s  and six copies of each, together  with seven 
zopies :f t h e  progress report ,  t h r e e  copies of the  ten-percent voucher, and 
f o u r  copies of t h e  ZOO-word summar,,, shoul?. be submitted a t  t h e  same : h e  t o :  

U. S. Atomic Energy CamPission 
Research and Development Division 
Post Office Box E 
Oak Ridge, Tennessee 37830 

If you do not  contemplate request ing renewal, we s h a l l  apprec ia te  your advis ing 
t?s as as possible .  

Your cocperation and a s s i s t ance  i n  t h i s  mat ter  a r e  appreciated. 

Verg t r u l y  yours, 

C. S. Shoup 
Chief, Biology Branch 
&search and Developent Division 

Enclosures: 
1. Extrac t  
2. Budget Guide 
3 .  No:i:e of Research Project  Form ( 5 )  

cc; c. P. rbshr, -tu* 

I i 1 1 8 1 3  
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I N  REPLY REFER TO: 

ORs :m 

UNITED STATES 

ATOMIC ENERGY COMMISSION 

Oak Ridge, Tennessee 37831 
naS 19, I='' 

Dr. hub A. K,xunholr 
Deprtnwnt of Biology 
University of Iauiavillo 
buirville, Kentucky 40208 

? 

Subject:  TIPCHNOUGICAL SPINOPF ACTIVITIES 
CONTRACT NO. AT-(&1)-3540 

I n  the past year concern has been expressed by members of 
the  Congress, various Government Agencies and o t h e r s  that 
not enough is being done to  assure that the inc iden ta l  
advantages t o  c i v i l i a n  technology that could flaw from 
the r e su l t s  of Federal ly  supported s c i e n t i f i c  and techno- 
log ica l  e f f o r t s ,  commonly c a l l e d  technological s p i n o f f ,  
were i n  f a c t  extending i n t o  normal channels. While it i s  
the Commission's opinion that AEC's nuclear advances are 
well-reported and e f f e c t i v e l y  transmitted t o  the c i v i l i a n  
economy, w e  would l i k e  t o  f u r t h e r  encourage the  dlsseoli- 
nation of information on subs id ia ry  technological advances. 
We have i n  mind non-nuclear advances which perhaps do n o t  
involve the research work i t s e l f ,  but involve, f o r  example, 
t h e  tools  with which t h e  research is done. Addit ional ly ,  
there may be developments which, although of particular 
interest in the nuclear  f i e l d ,  may have appl ica t ion  t o  
non-nuclear f i e l d s  but  would requi re  wider dissemination 
f o r  more e f f e c t i v e  u s e  in  such non-nuclear f i e l d s .  

The Commission s t rong ly  rupports  t he  object ive of maxi- 
mum a v a i l a b i l i t y  of t he  results of Government-generated 
research f o r  bene f i c i a l  use  by the  c iv i l i an  s e c t o r  of t h e  
economy. Dissemination of information on such items w i l l  
require some spec ia l  e f f o r t  t o  br ing  it t o  the  a t t e n t i o n  
of sectors  of industry most l i k e l y  t o  benefit  from it. 
Typical s t eps  include publ ica t ion  in  a t rade journal .. 
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or rimilar type publ icat ion,  d i scuss ion  w i t h  i ndue t r i a l  
repreren ta t iver  a t  technical meetings, p r q m r r t i o n  of a 
b r i e f  technica l  report f o r  d i 8 t r i b u t i o n  by the A E ,  or  
other rimilar techniques. We recognize thpt the iteata 
of rpinoff  interert probably w i l l  occur -re of ten  Ln 
appl ied  than in baric rerearch and would be mort cOmmon 
in thorr baric rerearch area8 which involve a coneidcr- 
able amount of hardware. We ask your 8upport o f  the  
Coumirrion'r ob jec t ive  and encourage you to  be a l e r t  
to appl ica t ions  of t he  r e s u l t s  of your reaearchwhich 
would be of benef i t  ou ts ide  of your own specific f i e l d s  
of i n t e r a r t ,  c rpec ia l ly  t o  thc c i v i l i a n  industry.  

Very t r u l y  yours, 

tierman M. Eboth 
Ditec tor  
Research and Development Division 

I I 1 1 8 1 b  
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ACC rMB Oak Ridge, T a ~ a s r a r  37890 
UBr 11, 1966 

f h i r  E m t r a c t  w i l l  Le ati .f . it i iatar= : )y  :,\e :!.ieF, L i c , : - y  3ranc'-,, 
Research md Developmnt Divis ion.  A copy oi tb.e Statement of Authority 
and eopy of Aeslgmbnt o f  Conbct for Administration Form are e n c l o d  
for ycmr f i l r e .  

'iery t r u l y  y o c ~ s ,  

MAY 121981 



Memorandum 
J 

PROM : Herman M. Roth, Director 
Research and Development Division , OR 

We are enclosing a 2004uord aummary for Contract No. AT-(40-1)-)W 
dtb tb PablRrdlf of -* 

Enclosure : 
200-Word Sumnary (2  c y s )  

Eo. Br. 

j -11-6 6/ 
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Cmples of the  various organisas W i l l  be col lected ana assayed at fre;uer;t ictsrva: 
t c  Getemices 
i. 

2. 

3. 

ao.vr m c h  arid how rapidly the radiooesiun ;asses through the stream s y s t e a  following 
t n e  i n i t i a l  inoculation, 
Eo-8 m c h  of t h e  r a d i o c e s i m  i s  retained by the biota axid how it is. d i s t r ibu ted  
through the various energy levels,  a d  
How long t h e  radiOoO6fUfn is ratained'by the W A ~ ~ O U D  organisme. 

The inooulation w i t h  oosiun 1% w l l l  be made in December 1966 st the low point 
fn the annual cycle of  productivity by the biuta, and hopef'ully w i l l  be repeated in 
Zune 1967 at the height of the  biologioal productivity i n  tf?e stream. 
will be made t o  asses t h e  r o l e  of organlo detr i tus  i n  the flow of energy through the  
stre&-, ecosystem. 
For Porlodl 

Special effort 

?~c<:LT~ C G : C $ O ~ ~  Srmbor 

t 
WVESTlGATOR--00 NOT USE THIS SPACE v 

I I 1 1 8 2 3  



Form OR-169-A (Rev. 6/65) 
Chapter OR-0185 

U. 5. ATOMIC ENERGY COMMISSION 

Oak Ridge Operations Office 

ASSIGNMENT OF CONTRACT FOR ADMINISTRATION 

Controct No. 

AT-( 40-1)-3540 

a. Assigned to (Title of Position) 
Chief, Biology Branch 
Research and Development Division 

b. To be administered by the 
Contracting Officer (Title) 

/ Distribution: 
Original and one copy to official ' 

deaipted h item 1.. above. 

Copier t o r  
Contract Division 
Chief Counsel 
Finance Dividon 
Universi ty  of Louisviile 

dome of Contractor 

University of Louisville 

iffective Date 

May 1, 1966 
Effective Date 

Signature of Contracting Officer 

Title 

Date of Assignment 

. / /  , 



Belewd, k trimat., i o  
pmridas for 8 Qetailcfl stitdy of the one- nor thrayh the biota of 
Doe Run, Heado County, Ksntucky. 

-net k. AT-(4&1)- wU8h 

A k'otice of kosrrarch Project F F ~  i r  
8180 ObUfO8Od, 

If the ccictract, a: suLmttod, i5 r a t u f a c t o r y ,  Kill you &re b o  of 
tho .ne¶oa& copies aignec! b:? the pmper official of the University 
mfl r e t v r -  t ' - e -  t r  + ' ; e  rff'ice. 
tim. After airnature ant eating on behalf of the Coaaisrian, oze 
f u l l y  si-?r_3 COP:' cf  t h  amtract will F,- r-tplmed for ';our f i l e i ,  

T?.s r e m h i n g  co.;y is f c r  year retea- 

Tha completed Yatice of Research Projoet For*l should be returned w i t h  
tha signed capics of t h e  coRtract. 

I S 1 7 8 2 5  
_. . . - .  . 
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Memorandum 
SO : R.’G. Humphries, Director 

Contract Xvision 

?ROM : Herman M. Roth, Director 
Research and Development Division 

SUBJtcr: REQUEST FOR CONTRACT ACTION 

It is requested tha t  you take the necessarg steps t o  process the 
following described contract action: 

1. 

2. 

3. 

4. 

5 .  

6 .  

Nature of Action’ Requested: 

a Selection of New Contractor and/or 
Negotiation of Contract 

Contractor: thimrsity of Iauirvill. 
Number: A?4*1)-3W 

W e v i U o ,  hntucicJ 

u Modification of Contract .- _. ,3t r : 
Contractor : 

..-_. .uc4dx c l  Services i o  be Covered by Contract: Research 

%e of Contract: Lump Sum Cost-Tgpe fl Other 



UNIVERSITY OF LOUISVILLE COUTRACT NO. AT-( 40-1)-3540 

A-I RESEARCH TO BE PERFORMED BY CONTRACTOR 

The Contractor w i l l  conduct a de ta i led  study using radioisotopes 
of the energy flow and re la t ions  i n  t h e  b i o t a  of a stream, Doe Run, 
Meade County, Kentucb. 
values and rates of accumulation and retent ion of radioisotopes. 
By this means t h e  p a t t e r n  of energy transfer w i l l  be determined. 
Sampling of p lan ts  and animals, s tudies  of the food web, calori-  
metric analysis ,  comparisons with alreactp-established accumula- 
t i o n s  f r o m  f a l l o u t ,  will be made. 
Cesium-134 will be used in this study. Organisms a t  d i f fe ren t  
trophic l e v e l s  will be studied with respect t o  accumulation as 
w e l l  as accumulation elsewhere i n  the equatic environment. 

Comparisons will be made of c a l o r i f i c  

Flssion products or single 

A - I 1  APPROXIMATE LEVEL OF RESEARCH EFFORT 

( a )  Contractor Personnel: 
Approx. 

$ of time 

D r .  Louis A. Krumholz 9 MOS. 50% 
Principal  Inves t iga tor  2 MOS. ia 
2 Research Associates IC$ 
L 7 frsS.,Ys + z : : y . : s  

3 UndergraauaLe Assistants i, j20 Srs. 
- i l  - 

, s ,  .”remises, : s c i l i t i e s ,  and Materiais t o  be - rurnishea ~g the  Contractor: 

Laboratory f a c i l i t i e s  necgssary f o r  the Principal 1mestiga:or 
t o  conduct a study of the energy flow through the bioza or’ 
Joe Xu,, Meaae Counq, Kent-lcky W i l l  be available t o  ;he pro- 
jec t .  Equipment avai lable  includes gas flow counters, checcical 
fume hoods, f i e l d  vehicle, s c i n t i l l a t i o n  w e l l  counter, baiance, 
centrifuge, spectrophotometer, microscope, furnace, and other 
r e l a f e i  instrxnents .  

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

E s ti= t e d 
Cost 

Brass Adiabatic Calorimeter $2,466.00 

I i 1 1 8 2 8  
I **”. . . ..* -”- 
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U. 8. ATOMIC ENERGY COMMISSION S4.m 

CONTRACT AUTHORIZATION 

4.B. ?RINCIPAL INVEWllGATOR ( 6 )  
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'J. s. CCiGlIISSICN 

UNIVERSITY OF LCUISVIUE, 

1. T i t l e  of Rojeut. -- 
A Detailed Study of t h e  Emrgy Flow Through t h e  Biota of Doe Run,  
Meade County, Kentuoky. 

2. Institution. 

University of Louisvil le,  Department of Biology, Louisvil le,  Kentucky 
40208 . 

3. Projeat Abutraut. 

It is axt ioipated t h a t  a omparison of oaloaif io  values and r a t e s  of 
~ o o u n u l a t i o n  and re ten t ion  of radioisotopes wi.11 demonstrate t h e  pat tern 
of t r a n a f e r  of energy through the b io ta  of Doe Run. 
plant6 and animals known t o  contribute t o  the overal l  food web le8ding t *o 
t h e  t o p  oarnirores  in D o e  Run w i l l  be oollected a t  rpecified i n t e r v a l s  i n  
t&.e and epace and s u b 2 e c t e l  t c  ster?dar? c s l o r i T - e t r i c  sralyais i s i n g  CCL- 

ventional techniques. 
es tabl ished values for t h e  accumulation of radioactive fa l lou t  materials 
based on s tudies  r s d e  under the sponsorship of the Canmission fran 1959 
through 1963. Once these ccnparisons have been made, t h e  stream w i l l  be 
spiked at i t s  6ource with one mill iourie  of 100-day-old f i s s i o n  products 
as a single ,  instantaneous dose. The stream substrate  and b i a t a  w i l l  be 
monitored o w e f u l l y  a t  established in te rva ls  i n  time and space t o  detennine 
how quickly each ccmponsnt of the  b io t a  accumulates the  added radioisotopes 
and how long each om retaics them. Similarly, an estimate w i l l  be made of 
the peroentace of the o r l g i r r l  dose t h a t  paares through t h o  &ream without 
baing accunulated by the  biota. 

k p l e s  of various 

These c a l o r i f i c  values w i l l  be canpared with already 

The 1y1 krrcrrr10dC;e f'ram t h i r  otudy w i l l  be a fairly oanplute index of 
the  c a l o r i f i c  -lues of various canpozu?nts of the biota,  along with PCOU- 
rate information on the  rapidi ty  of aoomulation and ratextion time of 1- 
day-old f i s r i o n  products by t h e  dif'Yerent argmhnr at t h e  different  trophio 
l e v e l s  under natural  conditions. 
aocmula t ion  of t h e  radioisotopes by t h e  subutrato, ixaoluding the  alloch- 
thonous and autoohthonous d e t r i t u s  . 

Special a t t e n t i o n  will be paid t o  any 

The baokground for t h i s  study i s  a ra ther  ocmplete radioecologioal 
study of t h e  b i o t a  of Doe Run, carr ied out for four years for the  Camnission 
by t h o  University of Louisville under Contract No. AT-(40-1)-2595. 

If a reasonable relationship can be established between the c a l o r i f i c  
values o f t h e  various organisms and the  amounts of radioisotope8 accumulated, 
t h e  e n t i r e  problem of t h e  assesanent of ooxtamination of waters with radio- 
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isotopes will be g r e a t l y  s b p l i f i e d .  

4. S c i e n t i f i c  Background. 

This proposal i s  a follc;r-up o f  icnracl ' ,  kT-(4@-1)-2595 between the 
Atanic Energy Camnission and t h e  University of Louisvil le e n t i t l e d  "A 
Radioecological Study of t h e  Biota of D o e  Run, Xeade County, Kentucky" 
which extended f rcm September 1959 through August 1963. 

Doe Run rises as a t o r r e n t  spring near Ekron, Kentuoky, and flm 
through a deeply disreoted, heavily wooded, k 8 r 8 t h  limestone a r e a  o f t h e  
Miasisrippian P la teau  Region for 9.7 miles t o  empty into t h e  Chio River 
about 36 miles domstream fran Louisville. Sinor t h e  pr r r iour  oontraat 
went i n t o  e f f e o t ,  Doe Run was impounded at Mile 7.6 f r c m  t h e  souroe, and 
the dam h e  baoked mater up t o  Mile 3.4 below the. 80wce. 
stream area has beenmapped, and i t a  physical and ohamical aharacterimtiar 
have been determined mer a four-year period. 
under the current proposal y i l l  be oonfined to that part of Doe Run up- 
stream f'rua Doe Valley Lake. 
rill be made in d below t h e  lake. 

The entire 

The area tb b c s t u d i e d  

However, peridia oheoks f o r  r r d i o a o t i r l t g  

The data obtained under t h e  previous contract ,  t h e  only atudy of i t 8  
k i d  known t o  have been u n d e m y  when t h e  nuclear testing by t h e  USSR b e e n  
in September 1961, provide an excellent background for continuing ntudles 
on the flow and t ranspor t  of energy through t h e  Doe Bun system. That study 
showed t h a t  within a month a f t e r  t h e  beginning of the Russian tests, the  
various plants  i n  Doe Run beean t o  show marked increases in accumulation 
-.i g r c s s  tits. r k C i o a c t i v i t y ,  sac t h e  a c c m d h t i o n  ccnt inued t o  i rcrease 
during t h e  ensuing months. Those same accumulated mater ia ls  were passed 
on through the food web, and u l t i z a t e l y ,  each c rgaf im sampled had s h c x ?  a 
def in i te  cont inuing  increase in gross beta  radioact ivi tq .  bcme organi,lns 
exhibited a more t h a n  tenfold increase in average 81courts of radioact ivi ty  
acctlllulated between Seflember 1961 and September 1963. Although t h e  tests 
continued only f o r  a r e l a t i v e l y  few months, the f a l l o u t  frcm those t e s t s  
ccntinued on a decreasing basis  f c r  years. A t  t h e  same time, t h e  acc'iF:J- 
l a t i o n  and rekention of those same radioiscrtopes from t h a t  f a l l o u t  were 
on the  increase when t h e  s tudy ended i n  Qeptember 1963. 

It has  been demonetrat ed adequately t h a t  aquatio organisms aocumulate 
radioisotopes through normal metabolic processes. Also, it ha6 been demo- 
s t r a t e d  t h a t  d i f f e r e x t  organterms acorrmulate d i f fe ren t  mnoulltr and kibdr of 
radioisotope8 even though they l ive  side by side i n  t h e  same exmitorment. 
We are not amre of &her rtudy in *oh rpecirl a t t e n t i o n  has been p i d  
t o  an accurate asseement  of  t h e  species aanposit ion of t h e  b i o t a  and the 
seasonal changes i n  t h a t  biota  over a period as long as four years. A t  
t h e  same time, various phases of the  ecology of such seleated orgallimns as 
algae (diatans,  Vaucheria, Nitel la ,  Batrachos ennun), mosses (Fissidens), 
vascular aquatio'-o-yoaotis, Narturtim -----e- invertebrates s- 

Cambarus, Oroonectes), amd vertebrates ( C o t t u s ,  epente l ium)  have been 

of t h e  diatcnns of Doe Run shaving t h e i r  r e l a t i v e  abundance and d is t r ibu t ion  

a new species endemic t o  Doe Run, are well documented; t h e  l i f e  h i s t o r i e s  
and general ecologies of' Cambarus tenebrosu6, Crconectes rust icus ,  and 

- - studied i n  more or less d e t a i l .  For instance, a complete survey was made - 
..A throughout the stream; the foods a& reproduction of Asellus b i v i t t a t u s ,  
Q3 
w 
Iv 



Cattus caro l ime,  including seasonal changes in foods eaten,  a r e  known for 
-E. Such a backgrourd of s e c i f i c  snd detai led information serves as 
an excellent basis for f u r t h e r  eccloirical s tcdies ,  p a r t i c u l a r l y  those deal- 
ine with t ransfers  of energy. 
data on the general a b i l i t y  o f  a group of selected organisms t o  accumulate 
radioactive fal lout  mater ia ls  r e s u l t i n g  f r m  the Russian t e s t s  that began 
in September 1961 and were l a t e r  supplemented by United S t a t e r  t e s t s .  

I n  a d d i t i c z ,  t h e r e  is a fund of r e l i a b l e  

A list of publioationa, theses, a d  disser ta t ion6  t o  date,  based on 
s tudies  at Doe Run under Corrtraat AT=(40-1)=2%5, follows 

Publioat ion6 s 

Minokley, W. L, 1961. Ooourrcnce of subterranean isopod6 i n  epigean 
WUter8. A I L  Midlo at8 66(2)&52455* 

Minakley, W, L., and James E, Craddook. 1961. Aotive predat ion of 
crayfish on firhes.  Prog. Fish-Cult. 23(3):120-123. 

Walker, Barbara A. 1961, Studies  on Doe Run, Meade County, Kentuoky. IV. 
A new species of isopod crustacean (&nus Asellus) fran Kentuoky. 
Tram. ka. Miororoop. s0c8 80(4)~38+390. 

Cole, Gerald A., and ii. L, Xinckley. 1961. A new species of' amphipod 
orustacean (Genus Gemmarus) from Kentucky. 
6 0 ~ 0  80(b) :391-3*. 

Trans, hm. hlicroscop.. 

fironholz, Louis A. 1962, Radionuclides in t h e  freshwater eavirorment. 
Ir. Ftedicactive Fallout karn Xuclear "ieapona Tests. 
?&nantawn, haryland, :'ovember 15-17, 1$61. 
Books 1 and 2. Mimeographed. Pages 360-371. 

Proo. Conference, 
'JS-LAC Doc. kc. TID-7032, 

Mincklsy, VI. L., 3. E. Craddock, and L. k. Krutrholz. 1963. Natural 
radicact ivi ty  i n  the focd web of  the  banded sculpin Cottus carolinae 
(Gill) .  I n  Radioecology. 
Reinhold Kbl. Corp., Am. Inst. B i o l .  Sci . ,  New York, N. Y. and 
Washington, D. C. Pages 229-236. 

P. Sahultz and h. ':i. Klement, Jr. Eds. 

K r m h o l z ,  Louis A. l%3. Biological t r a n s f e r  of  natural and f a l l o u t  
radiolauolides in &rem80 
Systems. USUC Doc. No. T57664:261-267. Efimeographed. 

In Transport of Radiorsucrlidra in R68hmmter 

Minukley, W, L. 1963. The eoology of' 6priag atream, Doe Run, Meate 
County, Kentuoky. V i i l d l .  Monogr. ll:l-l&. 

Minckley, We L., and Donald R. Tindal l .  1963. Ecology of Batraohospermum - - sp. (Rhodophyta) i n  Doe Run, Meade County, Kentucky. Bull. Torrsy - B o t .  Club 9(6)~391-L@O. 
d os Minckley, Ti. L., and Gerald A. Cole. 1963. Ecological and morphological 
w 
td of northernKentucky. OCO. Pap. C. C. Adama Center Ecol. Stud., 

studies on gsnrmarid amphipods (Gamarus 6pp.) i n  spring-fed strems 

NO. 1011-35. 



Geiling, W i l l i a m  T., and Louis A. Krumholz. 1963. A limnological survey 
of sinkhcle pcrds i n  t h y  v i c i r l t y  c f  Doe Eiun, Xeade County, t(er;t>lcky. 
Trans. Ky. lrcad. S c i .  &(3&):31-30. 

Craddock, James E., and .1. L. I:inckley. 1965. Amphibisns and reptiles from 
Meade County, Kentucky. Am. kiial. Mat. 71(2):382-391. 

Meade Couxty, Kentucky. Ecology 45(1):1- 
Yinokley, W. L. 1964. Upstream movexne*a of Gemmarus (Amphipod.) in Doe R u n ,  

Tiadal l ,  Donald R., andTi. L. Minckley. 1964. An integrated appl icat ion of 
t h ree  kinds of sampling techniques t o  strerrm limnology. 
Ooeanogr . 9(2) $270-272. 

Lhnol .  

Mlnokley, 9. L., Richard R, Goodyear, and Jaraer E. Craddock. lw. Inoideme 
of aberrant rcalat ion in oatoatanid firher fran Cos Run, Meade C o d y ,  
Keptucky. Tram. Am. Fiah. Soo. 93(2)r202-203, 

prim, Rudolph. la, Atth ~ll. O U O l i m M i 8  ChappUi6 (COpOpodrj Hyw&i- 
ooida) on freshwater + oray i sher  fran Kentuclq. Tram. Am. Miororcop. 
6oo. 83 (3) :370-371 

P r i m ,  Rudolph, a d  J. F, Fi t tpa t r iok .  1965. Oroonectes biseatus Rhoadeci, 
a poorly known Kentucky crawfish. Am. biidl. Kat. - In  press. 

Theses and Dissertations: 

Walker, Barbara A. The ecology of t h e  epigean isopod hsellus b iv i t t a tus  in 
Dee Euc, Liesae Coudy, Kerrtuckjj. J a m a q -  1962. Easter's thesis. 
32 pages. 

Minckley, ?io L. Studies of the ecology of  a spiring streams Doe Run, h a d e  
County, Kentucky. June 1962. Doctoral d i sser ta t icn .  374 pages. 

Tindall ,  Donald R. Life his tory and ecology of Nitel la  f l e x i l i s  (Characeae). 
June 1%2. Easter 's  thes i s .  77 pages. 

Geiling, William T. A limnological survey of sinkhole ponds i n  the  v i c in i ty  
of Doe Run, b a d e  County, Kentucky. December 1962. Laster ' s  thesis. 
110 pager. 

B r a ,  Charler 16, The diataar  of Doe Run, Meade County, Kerttuoky. Juns 
1963. Master's thesis.  & pages. 

Harris, D e w  0. k omparative study of Vaucheria and Diohatonoriphon. 
June 1963. Master's thesis .  86 pages. 

Craddock, James E. The blo lom o f t h e  banded sculpin, Cuttus carollnae, 
in Doe Run, Meade County, Kentuchy. June 1965. 9octoral  disser ta t ion.  
157 page* 

Goodyear, Richard H. Age and growth of t he  northern hog sucker, Hypelrteliwn 
nigricans, i n  Doe Run, Meade County, Kentucky. June 1965. Master's 
t hes i s .  39 pnges. 



P r i m ,  Rudolph. Canparative ecclogy of t h e  orayfishes Crconectes rus t iour  
r u s t i c u s  and Cambarus ter:ebrcsus i n  Doe Fun, iIeade County, I{entucky. 
J U n e - 5 .  Dootoral disser-at icx: .  1L ?ages. 

-- 
5. S c i e n t i f i c  Scope. 

In t h i s  study, it i s  proposed t c  provide information on t h e  t ransfer  
of eaergy through tho aanplex t tophio 6truature of the D o e  Run Canmunity. 
Calorifio ~ a l U e 8  of selected organims a t  t h e  various t rophio nlevelan rlll 
be determined 80 a8 t o  e8tabliah t h e  unounta of energy avai lable  a t  eaah 
level. The organisms examixwd i h  d e t a i l  w i l l  inolude a v a r i e t y  of auto- 
t rophs  (diatcme, algae,  mossea, and wr8oul.r aquatio plants)  and hetero- 
tropha (inoluding herbivores, a d v o l e s ,  and oarnivore8) . 
amphaais w i l l  be plaoed on the role  of organio de t r i tu8  i n  t h e  a u t r l t i o n  
of t h e  aqurtio oammunity. 

In addition, 

The proposed &udy w i l l  require  about t h r e e  years t o  oanplete. 

Organimu fae m b r i m e t r i o  a n a 1 p i B  are roturlrsd a l i v e  t o  the labora- 
tory or are quiok-frozen in the f i e ld  with d r y  ioe in insulated oontainera. 
For samples larger  than  5 grams (wet  wight), a naring blendoo. i s  used t o  
hanogenite t h e  material, and a 6uitablO port ion of t h e  hanogellate is selected 
far canbustion. It I8 not xmoessary t o  homogenize SamplSS amaller t h a n  5 
grams. Each sample i s  weighed and i s  then  dehydrated t o  a constant weight 
i n  a drying oven a t  90-95 C. Dehydrated aamples are stored in desiccators 
mer anhydrous caloiwn ohloride or alunina. 
each s.s;-.;fe i? TcmFressed i 3 c  4 ? e l l e t  Iri 9 P a r r  y e l l e t  ? r?ss ,  and the 
p e l l e t  i s  weighed on a microtorsion balance. 

Immediately p r i o r  t o  ombustion, 

P e l l e t s  frm. 0.2 t o  1.0 gran i n  weight are burned i n  a standard Parr 
caygen banb, those weighing less than  0.2 gram a r e  burned i n  a P a r r  semi- 
micro oxygen bamb, with appropriate modifications i n  t he  jacket and bucket 
of t h e  oalorimeter. 
known length  of platinum fuse wire i s  attached. The capsule and fuse a r e  
placed i n  the  bomb, t h e  bomb is sealed, and pure oxygen i s  bled into the  
bomb t o  a pressure of 25 atmospheres. 

The p e l l e t  is placed i n  a platinum oapsule and a 

The pressurized banb is submerged oanplekely in a k n m  quantity of 
d i s t i l l e d  water i n  the bucket of the  calorimeter and the bucket i s  suspended 
in the adiabat io  orlorimetor jaokctt. h t e r  i n  oiroulated through t h e  jacket 
fran a cold and hot water i n l e t  until t h e  water i n  t h e  jacket is precisely 
t h e  same temperature a8 t h e  d i u t i l l s d  water i n  the buoket. 
t h e n  ign i ted  with t h e  remute oontrol ignition unit. Heat liberated fra 
t h e  burning p e l l e t  i s  t ransfer red  t o  the d i s t i l l e d  water around the  bcmb 
and t h e  ohange in temperature noted a d  recorded. 

The p e l l e t  i 8  

The o a l o r i f i o  equivalent of each sample is oaloulated frun t h e  dry 
w e i g h t  of tb sample and the  amount of heat l iberated during oanbustion. 
Corrections are made far t h e  heat l iberated by the burning fuse wire, the 
thermal charac te r i s t ios  of the calorimeter, find t h e  n i t r i c  aold produced 
during ccmbustion. Results frm each operation include water content and 
ash oontent, and the aa lor i f io  equivalent ( i n  gram aaloriea per gram of dry 
weight) of the or ig ina l  sample material. 



Pallets f o r  ind iv idua l  samples may oonsist of a single  t i s s u e  or organ, 
an e n t i r e  organism, several  individuals of a single species,  or may be drawn 
fran a heterogegeous poFulaticr. SUCS. as a saw.gle of net plankton, mixed 
diatcms, o r  allochthoncus d e t r i t u s  . 

Determinations made by t h i s  m e n o d  by a t ra ined  and experienced teoh- 
nioian a r e  reproduoible wi th in  an error  of only two or th ree  percent. 

Conourrellt with t h e  determination0 of a a l o r i f i o  paluer of r a r i o w  
organim~, t h e r e  w i l l  be oontinuirrg studio8 of t h e  food habi ts ,  grarth 
rates, a d  r e a l i z e d  reproduution of the  variour animals sampled. Fiith 
suoh information, a r e l a t i o n s h i p  may be establ ished b m e n  t h e  oa lor i f io  
values of t h e  foods eaten axd t h e  amounts of energy u t i l i z e d  by t h e  00x1- 

rmer I . 
Oxuae t h e  c a l o r i f i o  value8 h8te been established and t h e  rehtion8hSp 

between those values and t h e  food habit8 of the a o m m e r s  determined, t h e  
water8 at t h e  aiouroe of Dod Run w i l l  be spiked with om mil l iour ie  of 100- 
d a p o l d  f i s s i o n  produ&i, .rd the  p t h  of t h e  8pikOd -tar -68 W i l l  be 
followed in d e t a i l  through t h e  trophio s t ruoture  of t h e  &ream. 
aspeot' of t h e  study, it w i l l  be very important t o  spike t h e  stream &en 
t h e  disoharge i s  mars or less aomtant  at a r e l a t i v e l y  low level. 
l i k e l y  time f o r  such a sequenoe of events i s  ear ly  June (hopefil ly 1966) 
when t h e  b io ta  i s  flouriehing. A t  t h a t  time, t h e  accumulation of radio- 
isotopes should be a t  i t 8  peak. 
termined a t  var ious disoharges at t h e  souroe so t h a t  we knar how long it 
Csices a r . 3 ~ :  c f  * M N ~ ~ S Y  r'rcrr. t:"e s2;rce t t  reach various a c i n t s  d o - c s t r e a r :  
(see report for Subprojeat No. 1, Contract No. Icr-(bO-l)-2595). 
t o  use mi l l icur ie  amounts of radioisotopes w i l l  be applied f c r  as E C C E  as 
t h e  proposal nas been approved. 

In t h i s  

A most 

The time of flow of Doe Run has been &e- 

A lioense 

Sampling s t a t i o n s  w i l l  be established a t  selected points dollanstream 
f r a n  t h e  source so  t h a t  t h e r e  will be an opportunity t o  f o l l o w  the pa t te rn  
of flow of the spiked water mass a8 it proceeds downstream. I n  a l l  prob- 
a b i l i t y ,  six s t a t i o n s  w i l l  be established over the upper 3.4 miles of Doe 
Run. S ta t ion  I w i l l  be a t  the ~ o u r c e ,  Stat ion I1 w i l l  be a t  Mile 0.3 
( P r i m ' s  S ta t ion  IA), S t a t i o n  I11 rill be a t  t h e  mputh of Blue S p r i q  
(Mile O.7), S t a t i o n  IV w i l l  be below Dam 1 (Mile l o ? ) ,  S ta t ion  V will be 
at Doe Run Inn (Mimkley1s S ta t ion  11, Uile 2.0), and Sta t ion  V I  w i l l  be 
at Mile 3.0 ( Y i m k l e y ~ s  S t a t i o n  111) juat upstrum frm t h e  bridge f o r  
Highway 1638. The f l o r a  and fauna a t  each of these l o o a l i t i e e  is  f a i r l y  
we11 k m ,  and s a t i s f a o t o r y  o a l o r i f i c  equivalents w i l l  hare been datermined 
f o r  eaoh 8peOies of orgaxdam before t h e  f i sr lon products hare bean intro- 
duced a t  the souroe of t h e  stream. 

After t h e  stream has been spiked, simultaneous samples of  water (1 
l i t e r  eaoh) w i l l  be taken  each half hour until t h e  epiks reaohes t h e  head 
of D m  Valley Lake (estimated t o  be about 12 hours a t  a disoharge of 20 
cfs). There is  l i t t l e  doubt t h a t  f a i r l y  canplete mixing of the radioiso- 
topes in the water w i l l  have taken plaoe by t h e  time the spiked mas8 reaohes 
Mile 3 & ,  since it w i l l  have passed through three impoundments and over the 
dams of those impoundments. The l inear  dimension of the spiked mass w i l l  
be d i f f i c u l t  t o  determine as it passes downstream, but every effor t  w i l l  
be made t o  do SO. 

i. 

i I 1  1 8 3 b  
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It is;hoped t h a t  we will be ab le  t o  determine how much of t h e  one m i l l l -  
cur ie  of f issioc products  w i l l  p e e  d i r e c t l y  throuqh the stream without  
having en te red  i n t o  th; c v e r a l l  fccd xeb. 
fOllGNing the f i r s t  s?i%e,  subse;liert dczes shcu ld  be made i n  l i g h t  of t h e  
f i n d i n e s  following t h e  f i r s t  at tempt .  
t o  determine t h e  ex ten t  of t h e  dawnstreem p e n e t r a t i o n  of t h e  spiked mass 
and the kinds of organisms t h a t  accumulated the r ad io i sc topes  most r a p i d l y  
and  avidly. 

If cone passes  t.?rc.ugh t h e  stream 

Hmere r ,  every e f f o r t  w i l l  be made 

In t h e  samples subjeoted t o  radioassay, s p e c i a l  a t t e n t i o n  w i l l  be paid 
t o  t h e  amount6 of s t r o n t i u n  90 and oesiun 137 rocumulated by t h e  organian6. 
t hose  rad ionucl ides  w i l l  be i d e n t i f i e d  a d  assessed  through aocepted radio- 
ohemica 1 procedure s. 

6. Soientifio Personnel. 

The pr ino ipa l  i n v e s t i g a t o r  w i l l  be Dr. Louis A. KrMSlolt, Professor  
of Biologr, University of Lpuirrvil le,  who was p r i n c i p a l  i n v e s t i g a t o r  f o r  
the  rad iosoo log ica l  study of Dob Run under Contraot  No. AT-(40-1)-2595 with 
t h e  Atcmio Energy CQrmirsion. Profearor gnrmholr wad in ohrge  of t h e  Eoolog- 
ical  Survey of Vhite Oak Creek at t h e  Oak Ridee National  Laboratory,  conducted 
by t h e  Tennessee Val ley Author i ty  far t h e  Canmission. Dr. k m h o l t  has  pub- 
l i s h e d  more t h a n  65 s c i e n t i f i a  papers ,  of whioh 10 are d i r e c t l y  conoerned 
wi th  r a d i a t i c n  ecology. Dr. Krumholz rece ived  t h e  degree of Doctor of Phi l -  
osophy from the  Univers i ty  of Michigan under t h e  d i r e c t i o n  of Professor  Carl 
L. Hubbs. 
i n  Charge o f  t h e  Lerrer Marine Laboratory at S i m i n i ,  Bahamaz, and i s  ncw 
engaged. i n  t e h c n i q  ana researcn at t n e  ' J c ive r s i ty  of Lou i sv i l l e ,  3eparTcetz 
of Biology. 

Sinoe leaving  Oak Ridge, Dr. Krumholz served as Resident Biologi r t  

D r .  K r d ~ o l z  served as nssoc ia te  Edi tor  f o r  the Journa l  o f  h i l d l i f e  
hianagement fro= 1952 t o  1956, and has served as Editor  fo r  d i ld l i f e  Aiotopaphe 
since 1958. He was Associate  Ed i t c r  fcr Ecolo from 1962 t- He was 
Ich thyologica l  Ed i to r  f o r  Copeia during l'& was e leo ted  %anaging Ldi to r  
f o r  t n e t  j ou rne l  i n  1% and will serve  in t h a t  post  through 1965. 
been an Associate E d i t o r  f o r  t he  Journal o f  t h e  F iehe r i e s  Researoh Board of 
Canada s ince  1956. 
E e s - N a t i o n a l  Researoh Council  Camittee on t h e  Effeots of Atanio Radia- 
t i o n  on Oceanography and F i s h e r i e s  k c m  i t s  incep t ion  i n  1955 u n t i l  i t s  t e r -  
mina t ion  i n  l9&. 
Organizat ion i n  P a r i s ,  France,  where he presented  an  inv i t ed  paper on t h e  
accumulation of r ad ioac t ive  i so topes  by aquatic organisms. Recently, he 
was asked t o  8erva ar a oonsultant t o  the President's Saientiffc Adoiaory 
Canmittee on the  e f f e c t s  o f  p o l l u t i o n  on nonhuman organisms. Also, he has 
served r e c e n t l y  as a oonsul tan t  t o  t h e  Nat ional  Park Service in r e t t i n g  up 
remarah programs f o r  Isle Royale Nat ional  Park.  

iIe has 
-- -- 

Z r .  i(rumholt was B member of t h e  Nat iora l  hcademy of 

In 1959, he m s  a temporary ooneul tant  t o  t h e  ' lo r ld  Health 

Dr. Krunholt w i l l  devute half h i s  time t o  t h i s  projeot .  Hi8 pr inc ipa l  
du t i e s  w i l l  be t c  supervise  t h e  work of  s e v e r a l  graduate and underqraduate 
students doing research  on t h e  p r o j e c t ,  and h e  w i l l  take an active part i n  
t h e  researah.  He w i l l  be i n  oharge of t h e  programming and execut ion of t he  
Study 

D r  . Arland T. Hotchkiss, Professor  of Biology, Universi ty  of Louisv i l le ,  



w i l l  devote about 10 pcraent of  h i s  time i n  assisting w i t h  t h e  program, 
p a r t i c u l a r l y  as an  ex?ert on q u a t i c  vegetation. Ne w i l l ,  hcwever, asrist  
i n  t h e  guidance o f  zradmte s+.:'r?r.+a ir. t h e i r  research on botanical  phases 
o f  t h e  study. 
of the radioemlogical  stildy of Cce 2un u rce r  Contract kT-(b0-1)-2595. 

Dr. Zctchkiss ser-:ed 9 s  a ccnsultant tnrouphout t h e  course 

Dr. Thane S. Robinson, Associate Professor of S i o l c g ,  w i l l  devote 
about 10 peroent of h i s  time i n  a s s i s t i n g  with the  program. 
has had oonsiderable experieaoe w i t h  8tudier of calorimetry and w i l l  be 
p a r t i c u l a r l y  helpful  in t h a t  phase of the  program. Dr. Robinson w i l l  a l s o  
assist i n  t h e  guidnnoe of graduate studento, and i n  arpr work on amphibirns 
an r e p t i l e s  t h a t  may be needed. 

D r .  Robinson 

Other members of the faoulty of the Department of Biology, ard other 
departmento a8 w e l l ,  w i l l  be avai lable  f o r  oonrrultation throughout the  duration 
of t h e  study. 
o e r t a i n  phases of the  Doe Run Project w i l l  remain avai lable  f o r  oonsultation 
r r h e m r  ~ o e s s a r y .  

A l l  former students who have r e w i w d  adoarnod degrees on 

Other o o ~ u l t a a t r  who will a s o l s f  i n  identifying organisms a8 needed 
are:  D r .  H. H. Ross, I l l i n o i s  Natural History Survey, Trichoptera; Dr. '7. 
E. Rickor, Fisherie8 Research Board of Canada, Plecoptera; D r .  L. Berner, 
University of  Florida, Ephmeropfora; Dr. S. E. Neff, Virginia Polytechnic 
I n s t i t u t e ,  Diptera; and Drs. G. A. Cole and X. L. E!inckley, Arizona State 
University, Crustacea. 

?. C t h e r  Perscnnel .  

Two graduate students, who w i l l  use par t s  o f  t h e i r  f indings for  t h e i r  
theses  or  d i sser ta t izcs ,  w i l l  a s s i s t  i n  t h e  f i e l d  ar.3 labcratory wcrk. 
Several undergraduate students a l s o  w i l l  serve as  labora tory  and f i e l d  
assistants 

8. Other Financial Assistance. - 
No other f inancial  assistance is being received or  beinc requested. 

9. Premises, F a c i l i t i e s ,  Equipment, hlaterials t o  be Furniehed b z  the -- - Contract or . 
2 Proportional gas flow counters 
2 chemical fume hoods 
1 f i e l d  vehiole 
1 s c i n t i l l a t i o n  well counter 
1 Mettler e l e c t r i c  single-pan balance 
1 o e d r i h r g e  
1 spectrophotometer 
1 Friden calculator 
1 Stereozocm microscope 
l m u f f l e  furnaoe 
1 drying oven 
M i  scellane ous equipnent 
L!iscellaneous glassware and laboratory 

82lroo.00 
3000 .oo 

600.00 
650 .oo 
40.00 
2l+O.O0 
995 00 
419.0C 
300.00 
65 .OO 

equi p e  nt 500.00 

3500.00 

750.03 



The Univers i ty  w i l l  cont icue t o  pay t h e  f u l l  s a l a r i e s  
of Drs. Botchkiss and Zchinson, bu t  w i l l  allow them 
t o  devote t h e  a l l c t t e i i  t i x  t c  t h e  Frojec t  (each, 
10 perceEt)  2100 000 

Total con t r ibu t ion  by Contractor  $15,650.00 

The f i e l d  veh ic l e  w i l l  be a v a i l a b l e  at least one day a week for 001- 
l e c t i n g  samples. The counter i ,  fume hoods, balarroe, centrifuge, muffle 
furnaoe, miorosaope, and c a l a u l a t o r  w i l l  be a v a i l a b l e  f u l l  time for the 
projeot 

A s p e c i a l  l abora tory  has been set  a r i d e  f o r  p repa ra t ion  of Samples far 
rad ioassay  and oalorimstry.  Alro,  a rrpeoial roan has been Sst aside for 
oouating t ad ioaa t ive  sampler. These laboratory f a o i l i t i e s  were set a 6 i d e  
f o r  the previous oontraat with  t h e  Canmission and w i l l  be available as long 
as needed. 

In addi t ion ,  t h e r e  are available a8 meded seve ra l  d i f f e r e n t  kinds of 
miaro8copes, physiologioal  equipant, and other  a s so r t ed  materiel t h a t  oan 
be used f o r  t h e  pro jec t .  Sane of t h e  f i e l d  equipment i s  i n  need of r e p a i r ,  
and it i s  expected t h a t  funds fran t h e  p r o j e c t  w i l l  be used f o r  t h o s e  repairs. 
Adequate museum axid labora tory  space a r e  a v a i l a b l e  f o r  so r t ing ,  p reserv ing ,  
and s t o r i n g  any samples r equ i r ing  euch a t t e n t i o n .  Also, t h e r e  i s  a v a i l a b l e  
a2 exce l l ex t  reference c o l l e c t i o n  o f  t h e  var ious  organisms c o l l e c t e d  Ran 
Doe Run during t h e  previous study. 

13. Sudget. 

? h i $  ",d,net is f o r  the f i r s t  ;.ear only,  1 Aeptezber 1,%5 t h r c u g k  51 
August 1960. I t  i s  an t i c ipa t ed  t h a t  budgets f o r  t h e  second arid t h i r d .  years  
of  t h e  propom1 K i l l  be about t h e  same s i z e  or s l i g h t l y  l a rge r .  

The s a l a r i e s  o f  all ccneu l t aa t s  fcr the  p ro jec t  w i l l  be borne by t h e i r  
r e spec t ive  i n s t i t u t i c c s  f o r  the  c u r r e n t  year .  I t  may be that one or t;vo of 
t h o s e  con6u~taxrts w i l l  be reimbursed f o r  t h e i r  se rv ices  during t h e  second 
and t h i r d  years  of t he  con t r ac t .  

I t  i s  expected t h a t  t h e  Canmission w i l l  bear h a l f  of D r .  Krumhclz's 
salary ftx t he  academic year and will pay his f u l l  salary far two summer 
months. 
this t ime,  bu t  t h e r e  are a t  least t h r e e  or four from which t o  s e l e c t  the 
proposed graduate rsrirtrntr. 
i n i t i a t i o n  of t h e  p ro jec t  on 1 September 1965. 

The names of the graduate  s tuden t s  are not k n m  d e f i n i t e l y  a t  

That s e l e o f i o n  w l l l  be made p r i o r  t o  t h e  

Salari es ; 

P r i n a i p a l  i nves t iga to r ,  Louis A. Krmholz,  Professor, 
$l5OO.OO per month, inc luding  t h e  Universi ty '  8 con- 
t r i b u t i o n  f o r  s o c i a l  security and re t i rement  ( f u l l  
t ime f o r  2 months and h a l f  t ime for 9 months) ~7750.00 

months, each) 6000.00 
Two graduate assistants ($250.00 pFr month fo r  12 

I I 1 1 8 3 9  
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Three undergraduate assistanks (’1.25 per hour for  a 

t o t a l  o f  15oc hours) 1875 .OO. 

Suppl i e  8 : 

Parts f o r  e lec t ronic  cctunters 

alcohol, formalin, e t c  . ) 
500 .oo 

300.00 
Collecting gear (boots, nets, jars, atc.)  400.00 
P18mhets 150.00 

Miscellaneous gla8sware (desiccators,  f l a s k s ,  graduates, e t c )  bOO.00 
Chemical8 and preservatives (acid, peroxide, Oxygen, P10, 

Equipnexxk: 

1 Parr bra88 adiabat ic  calorimeter - Model 1231 as 
described on aoocmpanying sheet &64AO 

1 Miorotorsion balanoe 125.00 

Travel : - 
40 t r i p s  t o  Doe Run axxi r e t u r n  (80 miles round t r i p )  250.00 

t o  nat ional  meeting6 750.@3 
Travel for pr inc ipa l  investigator and graduate students 

I n d i r e c t  costs : 

29.5 percent cf direc: costs (except equipment) as per 
Army audit  for f i s c a l  year endillg 3 C  Zune 1964 6099.12 

T o t a l  prcject cost  $29,365.52 

Amount contributed by University of Louisvil le 15,650.00 

Amount requested fran AEC 29 # 365 -52 

11. Amount requested. 

O f  the t o t a l  budget of !’:45,015.52, oomposed of the materials rrupplied 
by t h e  University and the  above budget, the University is prepared t o  bear 
$15,650.00 i n  s a l a r i e s  f o r  Drs. Hotchkiss and Robinson a d  in equipnent and 
f a c i l i t i e s .  
C ommi ssi on. 

The remaining &29,365.52 i s  requested from the Atomic Energy 

There are no other sponsors 8ugFested for t h i s  project  and no funds 
are being requested f rm other sources. 
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12. Authentication: 

L o a 8  A. Krvnholt 
Principal Investigator 

!'lcodrou 11. Striakler 
Reautive Vioe President 
U n i V S r 8 i t y  of Louimi l le  
Louisville, Kentucky 40208 

1 1 1 ' 1 8 4 1  



Speoi f ioa t iom fcr Parr br.66 @di&b8tiC m1orimeter:- 

Calorimeter,  P a r r  b r a s s ,  x i t h  -c.ible-valve, s e l f - sea l i zg  oxycen b m b ,  adiaba t ic  
jacket  aca stirring mctor (::= - i c l C , ,  x:‘ - -ode1 1251, includes:  

ad iaba t ic  jacke t  ar.J C G X ~  asser.bly 
pump and s t i r r e r  
t h e m m e t e r  support  assembly 
2 thtrmcmeters (66-95 F )  graduated i n  twent ie ths ,  with cor rec t ion  char t s  
washers and gasket8 
double-valve, s e l f - sea l ing  bmb,  360 m l  capac i ty  (Parr No. 1101) 
bench clamp and wrenoh 
6 fuel  oapeules 
banb oowr  support  stand 
remote oontrol i g n i t i o n  unit 
10 standard bencoic aoid t a b l e t s  
i g n i t i o n  wire 
water equivalent c e r t i f i c a t e  $1533.00 

1 water heater ,  Parr ( e l e c t r i c ) ,  2.5 l i t e r  oapacity,  500 mtt,  wi th  

1 calcrimeter p e l l e t  press (Parr  No. 2812, 0.25 inch diameter 

1 double-valve, s e l f - sea l ing  oxygen microban$, 22 nl capac i ty  
( iarr  No. AC5Z) 

1 bucket (Parr No. k30bDD) 
1 Bcanb oonnecter (Parr Xo. A318DD) 
1- cx- jzez f l l 1 i r . g  p u g e  *.-fi-:b ‘zap s c : i p 1 i y  / ~ ~ r r  lis. 1323~) 
2 thermcmeters, a-30 C ,  gradgated i n  hunaredths (Farr Eo. 1622).-- 

a t  C5O.00 each 
1 wrer;ch (Pa r r  Y;, 2 ~ i C 2 )  
1 bonb s c c k e t  and screws (Farr No. A22r.C?? 

6 canbustion capsules,  platinum (Parr  3c.  16wC) ( : :5 .22  each) 

. 
needle valves (115 volt, AC) 

10 packages of i g n i t i o n  wire  ($0.60/ package) 

20 packages of platinum fuse wire (Parr BO. 4 5 ~ 3 )  (! 7.62 /packb$ej 

12 bcmb gaskets (Tarr No. 271;:) (‘ , j .23 each) 
12 sealing r ings  ( f a r r  NO. 3 5 7 ~ )  (;.0.20 each)  
1 vial cf benzoic acid t a b l e t s ,  0.2 gram (Parr No. 3blb) 

. 
132.00 
105 .oo 
6.00 

100 c.: 
7.6: 
+ .@r, 

152.0~ 
49.2c 

2 .;a: 

2.42, 
7.20 

Total fu oalorimeter and accessories  $&66AO 

This equipmerrt w i l l  be ordered a s  soon a6 approval o f  t h e  p r o p o s a l  
i s  reo8 ived . 

I I I I842 
.-. b .r.rr.L. .. ~ , -.,. :, . I .  - ... 


