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ABSTRACT 

This bibliography includes 429 unclassified references to the decon- 

tamination and decommissioning of nuclear facilities. The references are 

arranged in chronological order and cover the period from 1944 through 

1974. Subject and author indexes are provided. 
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DECONTAMINATION AND DECOMMISSIONING 

OF NUCLEAR FACILITIES - A LITERATURE SEARCH 

INTRODUCTION 

With the  cont inu ing  growth o f  the  nuclear  indus t ry ,  an i nc reas ing l y  

important  problem i s  the  d i s p o s i t i o n  o f  excess o r  obsolete contaminated 

equipment and f a c i l i t i e s .  The h igh  l e v e l s  o f  res idua l  r a d i o a c t i v i t y  

associated w i t h  t h i s  equipment and f a c i l i t i e s  make t h e i r  decontamination, 

d ismant l ing  and u l t i m a t e  disposal a  ser ious techn ica l  and economic problem. 

Disposal c r i t e r i a  f o r  contaminated wastes are  no t  we l l  def ined a t  the  

present t ime and, i n  many cases, t he  disposal cos t  f o r  a  g iven f a c i l i t y  

can reach o r  exceed i t s  o r i g i n a l  i n s t a l l a t i o n  cos t .  

This  problem i s  espec ia l l y  acute a t  Hanford where a  great  many con- 

taminated nuclear  f a c i  1  i ti es have been r e t i  red dur ing  the  past th ree  

decades. As p a r t  o f  t he  p lanning e f f o r t  f o r  the d i s p o s i t i o n  of r e t i r e d  

f a c i l i t i e s  a t  Hanford, PNL has been commissioned by the  Energy Research 

and Development Admin is t ra t ion  t o  e s t a b l i s h  methods, costs and p r i o r i t i e s  

f o r  the  d i s p o s i t i o n  o f  contaminated r e t i r e d  Hanford f a c i l i t i e s .  

One phase o f  the  program invo lves  es tab l i sh ing  an in fo rmat ion  center  

conta in ing  a v a i l a b l e  l i t e r a t u r e  r e l a t i n g  t o  the  decontamination, decom- 

miss ioning,  and d isposal  o f  nuclear  equipment and f a c i l i t i e s .  The more 

p e r t i n e n t  u n c l a s s i f i e d  references, o f  those assembled i n  t he  center ,  have 

been abstracted and are  presented i n  t h i s  repo r t .  

The references are arranged i n  chronological  order  and cover the  

per iod  from 1944 through 1974. Subject and author indexes are inc luded.  



REFERENCES LISTED I N  CHRONOLOGICAL ORDER 

1. N. D. Peterson, Equipment Decontamination, CN-1617, C l i n t o n  Labora- 
4 

t o r i e s ,  Oak Ridge, TN, May 1944. 

This  r e p o r t  summarizes the  in fo rmat ion  and data compiled a t  C l i n t o n  

Labora tor ies  on the  decontaminat ion of var ious equipment pieces. Inc luded 
are  decontaminat ion s tud ies  on var ious types o f  p l a n t  vessels,  l a b o r a t o r y  

glassware and concrete. Wash so lu t i ons  used i nc lude  HN03, HF, H C I  and 

mix tu res  a t  d i f f e r i n g  temperatures and concentrat ions.  

2. N. D. Peterson, Equipment Decontamination Problem Assignment -- N0242-X2145, CN-1869, C l i n t o n  Laborator ies,  Oak Ridge, TN, 
August 1944. 

The decontaminat ion o f  s t a i n l e s s  s tee l  (25-12) by use o f  n i t r i c  a c i d  

fo l lowed by HF s o l u t i o n s  was studied.  One t o p i c  i s  t h e  development o f  

water so lub le  pa in t s  w i t h  respect  t o  both metal and concrete surfaces. 

3. L. J. Beaufe i t  e t  a l . ,  Use o f  F e r r i c  Hydroxide as a Decontamination 
Agent, CN-2449, U n i v e r s i t y  o f  C a l i f o r n i a ,  Davis, CA, November 1944. 

This  r e p o r t  da ta  v e r i f i e s  t h a t  many f i s s i o n  product a c t i v i t i e s  can be 

removed from a s o l u t i o n  by p r e c i p i t a t i n g  a c o l l o i d a l  hydrox ide i n  t h e  so- 

c a l l e d  meta form. 

4. W.  H. Baldwin, Equipment Decontamination, Probleni Assignment N0242- 
X Z l A S ,  CN-2208, C l i n t o n  Laborator ies,  Oak Ridge, TN, December 1944. 

Work on f i n d i n g  a s u b s t i t u t e  f o r  sodium t a r t r a t e ,  when used as an 

a d d i t i v e  f o r  a secondary decontamination NaOH s o l u t i o n  f o r  25-12 s t a i n l e s s  

s tee l  (which f o l l o w s  a HN03 s o l u t i o n )  , was no t  successful  ; s u b s t i t u t e s  t r i e d  

were c i t r a t e ,  borax, manni to l ,  and g l yce r i ne .  Successful decontaminat ion o f  

inst ruments made w i t h  m i l d  s tee l  and brass was accomplished by b r i e f  immer- 

s i on  i n  a 6N HN03 s o l u t i o n  a t  65°C. G lycer ine  as an a d d i t i v e  t o  a water 

so lub le  p a i n t  ( ~ o ~ o ~ a n t h - ~ a ~ l ' ~ )  was tes ted  as a p l a s t i c i z e r  a t  low humidi- 

t i e s  w i t h  successful  r e s u l t s .  The p a i n t  would be used as an e a s i l y  remov- 

a b l e  coa t i ng  f o r  sur faces which would become decontaminated. 



5. B. C. Nylen, 200 Area Report  f o r  Per iod  2-1 -45 Through 2-28-45, M-2163, 
Rich land,  WA, March 1945. 

The work t h a t  began d u r i n g  January t o  decontaminate equipment and 

p lace  t he  b u i l d i n g s  i n  standby c o n d i t i o n  was completed. With t he  excep t ion  

o f  a few i s o l a t e d  spots, the c e l l s  and tunne l  were brought  below the  t o l e r -  

ance l e v e l  o f  12.5 mrad/hr. Alpha a c t i v i t y  was reduced e s s e n t i a l l y  t o  back- 

ground w i t h  l o c a l i z e d  areas showing o n l y  10,000 t o  50,000 d i s i n t e g r a t i o n s  

per  min. Decontaminat ion o f  a lpha a c t i v i t y  was p a r t i c u l a r l y  successful i n  

Room D and i n  204 B u i l d i n g  where o n l y  a few smal l  areas remain above back- 

ground counts.  The added p recau t ion  o f  app l y i ng  p a i n t  was taken whenever 

r e s i d u a l  contaminat ion remained. A d d i t i o n a l  d e t a i  1s cover ing  t he  procedures 

used d u r i n g  clean-up work a re  presented i n  t h e  l a t t e r  p o r t i o n  o f  t h i s  r e p o r t  



6. Decontaminat ion o f  Product and F i s s i o n  Product A c t i v i t y  f rom Var ious - Surfaces, M-3270, January 1946. 

P r e f e r r e d  methods f o r  decontaminat ing p l a n t  and l a b o r a t o r y  equipment 

and var ious  sur faces have been ascer ta ined  by a thorough search o f  t he  

p r o j e c t  l i t e r a t u r e .  Also, t he  personal op in ions  o f  i n d i v i d u a l s  concerned 

w i t h  t he  problems have rece ived  due cons ide ra t i on .  

7. E. J .  Witkowski ,  Exper ience i n  Equipment and B u i l d i n g  Decontaminat ion - i n  the  Manufacture of B~E, MONT-205, December 1946. 

Decontaminat ion procedures i n  general  a r e  descr ibed w i t h  regards t o  

exper ience gained i n  t rea tment  o f  equipment and b u i l d i n g s  used f o r  t he  

manufacture of B a r i  um-1 40. 



8. G. S t r i c k l a n d ,  Conference on Hot Labora to ry  Design Held a t  Brookhaven 
Na t i ona l  Labora to ry  on September 19, 1947, BNL-ll/AECD-3259, Brookhaven 
Na t i ona l  Labora to ry ,  Brookhaven, NY, 1947. 

A meet ing on t h e  p l ann ing  and des ign  o f  " h o t "  l a b o r a t o r i e s  i s  sum- 

mar ized w i t h  some d i scuss ion  concern ing sur face  decontaminat ion.  

9.  W.  T. Moore, Conference Concerning B o i l e r  Decontaminat ion,  ORNL-540, 
Monsanto Chemical Co., Oak Ridge, TN, February 1947. 

T h i s  r e p o r t  d e t a i l s  a conference on ways and means f o r  decontaminat ing 

t h e  power p i l e  b o i l e r s  w i t h  t h e  p a r t i c u l a r  idea  o f  des ign ing  t h e  b o i l e r s  

t o  f a c i  1 i t a t e  decontaminat ion,  both as t o  t h e  m a t e r i a l  s and c o n s t r u c t i o n  

d e t a i l s .  

10. J. E. Lee e t  a l . ,  Reclamat ion of Contaminated Kinney and D i f f u s i o n  
Pump O i l s  and Removal o f  Uranium Therefrom, AECD-4089, C l i n t o n  
Engineer Works, Oak Ridge, TN, March 1947. 

Tes t  d i s t i l l a t i o n s  were made on Kinney and d i f f u s i o n  pump o i l s  under 

vacuum t o  d i scove r  temperature ranges f o r  adequate d i s t i l l a t e ,  t o  recommend 

s a t i s f a c t o r y  hea t i ng  equipment, and t o  r e f i n e  equipment t o  a i d  i n  produc ing 

uran ium-f ree d i s t i l l a t e .  



11. Minutes o f  Laboratory Design Conference on Decontamination Surfaces, - GEH-12363, Argonne Nat iona l  Laboratory,  Chicago, I L ,  February 1948. 

Th is  r e p o r t  o u t l i n e s  a conference on decontaminatable surfaces. The 

main t o p i c s  a re  f l o o r s  and f l o o r  coverings, f l o o r  p a i n t  t e s t s ,  l abo ra to ry  
wa l ls ,  s h i p  decontamination, and working surfaces; a summary i s  inc luded.  

12. S. W. Mayer, Complex-ion Formation w i t h  F i s s i o n  Products I . A .  Review 
o f  Recent Developments Re la t i ng  t o  Decontamination, ADC-16, A p r i l  1948. 

Mass law expression f o r  the  decontamination of surfaces w i t h  s o l u t i o n s  

o f  complexing agents has been formulated f o r  the  i o n  exchange mechanism. 

The r e l a t i v e  s t reng th  o f  complexes formed by ca t i ons  and several  anions 

i s  l i s t e d ,  and t h e  important  e f f e c t  of pH on the  e f f i cacy  o f  weak ac ids  

i n  decontaminat ion i s  s t ressed.  Also, a suggest ion i s  made t h a t  p l a s t i c  

f i n i s h e s  having o n l y  po la r  groups would be l e s s  suscept ib le  t o  contaminat ion 

by i o n  exchange. 

13. F. N. Browder, Summary o f  Surface Decontamination Experience a t  Oak - Ridge Nat iona l  Laboratory,  AECD-3998, Oak Ridge Nat iona l  Laboratory,  
Oak Ridge, TN, August 1948. 

The experience i n  decontaminat ion du r i ng  t h e  l a s t  5 years a t  Oak Ridge 

Nat ional  Laboratory i s  summarized. Impervious ma te r i a l  such as s tee l  and 

g lass  can be decontaminated by v igorous washing w i t h  the  proper reagents. 

Each ope ra t i on  begins w i t h  use o f  m i l d  reagents, i .e . ,  watec and increases 

i n  reagent s t reng th  u n t i l  t he  m a t e r i a l  i s  s u f f i c i e n t l y  decontaminated. 

Porous ma te r i a l  such as bare concrete and wood have been impossib le t o  

decontaminate except by physica l  removal o f  contaminated po r t i ons .  



14. R .  G. S t i r l i n g ,  Use o f  Z inc  N i t r a t e  i n  Decontaminat ion So lu t i ons ,  k-315, 
Massachusetts I n s t i t u t e  of Technology, Cambridge, MA, September 1948. 

I n v e s t i g a t i o n  i n t o  t h e  use o f  z i n c  n i t r a t e  i n  decontaminat ion s o l u t i o n s  

showed t h a t  t h e  replacement o f  ca l c i um  n i t r a t e  by z i n c  n i t r a t e  had no appre- 

c i a b l e  e f f e c t  on decontaminat ion p r o p e r t i e s ,  and t h a t  d i s t r i b u t i o n  c o e f f i -  

c i e n t s  ob ta ined  were s a t i s f a c t o r y .  Resu l t s  from e x t r a c t i o n  column o p e r a t i o n  

were i nconcl  us i ve. 

15. F. N. Browder, Surr~mary o f  Surface Decontaminat ion Exper ience a t  Oak 
Ridge Na t i ona l  Labora to ry ,  ORNL-158, Oak Ridge Na t i ona l  Labora to ry ,  TN, 
October 1948. 

The exper iences a t  Oak Ridge Na t i ona l  Labora to ry  i n  decontaminat ing 

equipment and work ing areas a r e  summarized cove r i ng  t h e  p e r i o d  o f  November 

1943 t o  J u l y  1948. 

16. E. S. Busk and K. D. Johnson, Removal of Rad io -Ac t i ve  Contaminat ion 
f rom Var ious  Surfaces, AERE-C-R-286, UKAEA, Harwel l ,  England, 
December 1948. 

Resu l t s  a re  g i ven  o f  a  s e r i e s  o f  r o u t i n e  t e s t s  on t h e  removal o f  

B -ac t i ve  f i s s i o n  p roduc ts  f rom va r i ous  p a i n t  and o t h e r  sur faces.  



17. W. W. Hawes and B. S inger ,  Survey of  Decontaminat ion I X .  Decontamina- 
b i l i t y  o f  Proposed Composi t ion Deck ing M a t e r i a l ,  AD-143C, Naval 
R a d i o l o g i c a l  Defense Labora to ry ,  San Franc isco,  CA, 1949. 

E i g h t  s i m i l a r  compos i t i on  deck ing  m a t e r i a l s  were s t u d i e d  under cond i -  

t i o n s  t h a t  have been used e x t e n s i v e l y  i n  t h e  comparat ive  e v a l u a t i o n  o f  

e n g i n e e r i n g  m a t e r i a l s  f o r  contaminab i l i ty -decontaminab i l i ty  behav io r .  

18. W. W. Hawes and B. S inger ,  Survey of  Decontaminat ion V I I .  Decontamina- 
b i l i t y  of  Radiac I n s t r u m e n t  Housings, AD-140C, Naval R a d i o l o g i c a l  
Defense Labora to ry ,  San F ranc isco ,  CA, 1949. 

The contaminab i l i ty -decontaminab i l i ty  behav io rs  of  t h e  hous ings o f  

f o u r  gamma survey meters  i n  comnerc ia l  p r o d u c t i o n  a r e  compared. No sub- 

s t a n t i a l  d i f f e r e n c e s  among them were found. 

19. W.  W. Hawes and B. S inger ,  Survey of  Decontaminat ion V I I I .  Decontamina- 
b i l i t y  of 1. Severa l  M isce l laneous  M a t e r i a l s  and 2. N a t u r a l  and 
S y n t h e t i c  Rubbers, AD-141C, Naval R a d i o l o g i c a l  Defense Labora to ry ,  
San F ranc isco ,  CA, 1949. 

The contaminab i l i ty -decontaminab i l i ty  behav io rs  of s i x  m isce l laneous  

m a t e r i a l s  and o f  seven rubbers  have been i n v e s t i g a t e d .  No i n s t a n c e s  o f  

unusual  b e h a v i o r  were observed. Glass,  n a t u r a l  mica,  p o r c e l a i n  and GR-1 

s y n t h e t i c  r u b b e r  appear t o  be p r e f e r r e d  e n g i n e e r i n g  m a t e r i a l s  i n  t h e  group 

i n v e s t i g a t e d .  

20. R. D. Hammond, Decontaminat ion of  R a d i o a c t i v e  Waste A i r ,  LAMS-911/ 
AECD-2711, Los Alamos S c i e n t i f i c  Labora to ry ,  Los Alamos, NM, 1949. 

Contaminated waste a i r  was t r e a t e d  w i t h  a  b a f f l e - p l a t e  w a t e r  sc rubb ing  

tower  w i t h  42 p l a t e s  i n  t h r e e  s tages.  Wi th  o n l y  s i x  p l a t e s  p e r  s tage  a  

p l a i n  c o l d  wa te r  wash gave 99.6% e f f i c i e n c y  w h i l e  t h e  e f f i c i e n c y  was 99.92% 

f o r  t h e  " c l o u d  chamber" mode o f  o p e r a t i o n  where t h e  second s tage  was heated 

t o  abou t  110°F and t h e  t h i r d  s tage  was coo led  t o  65 t o  73°F. 



1. W .  W .  Hawes and L. Leventhal ,  Survey of Decontamination I V .  Decontamina- 
b i l i t y  of Resins and P l a s t i c s ,  ADC-86, Naval Rad io log ica l  Defense 
Laboratory ,  San Francisco, CA, A p r i  1 1949. 

The contaminabil i ty-decontaminabil i ty  behavior  o f  17 rep resen ta t i ve  

r e s i n s  and p l a s t i c s  a re  compared. The Hanford d i s s o l v e r  was used f o r  con- 

taminat ion,  and ac id ,  n e u t r a l  and bas ic  c i t r a t e  s o l u t i o n s  were employed f o r  

removal. Decontaminab i l i t y  was gene ra l l y  h igh.  

22. H. A. Bernhardt e t  a1 . , Rate o f  S o l u t i o n  o f  Uranium T e t r a f l u o r i d e  
i n  Various Sol vents, K-442, Carbide and Carbon Chemical s Corporat ion, 
J u l y  1949. 

A survey was made o f  t he  e f fec t i veness  o f  approx imate ly  40 so lu t i ons ,  

represent ing  a v a r i e t y  of o x i d i z i n g  agents and complexing agents, i n  remov- 

i n g  uranium t e t r a f l u o r i d e  fro111 n i c k e l  equipment. The r a t e  of s o l u t i o n  of 

uranium t e t r a f l u o r i d e  and the  r a t e  o f  co r ros ion  o f  n i c k e l  i n  these s o l u t i o n s  

were measured. 

23. I .  M. Rehn, Decontamination of Personnel and M a t e r i a l s  from Uranium, 
HW-14301, General E l e c t r i c ,  Richland, WA, August 1949. 

A decontaminant which does n o t  harm the  sk in ,  h a i r  o r  wool b u t  i s  as 

e f f e c t i v e  as d i l u t e  s u l f u r i c  a c i d  and o the r  s t rong  chemicals i s  descr ibed. 

The formula i s  a m ix tu re  o f  one p a r t  sodium b icarbonate ( d r y  powder) t o  

one p a r t  Duponol -C. 

24. J. M. Smith and J. G. Bradley, Observat ions and Eva lua t ion  o f  t he  
Decontamination Procedures Employed a t  Oak Ridge Nat ional  Laboratory  
Redox P i l o t  P l a n t  Equipment, HW-14532, General E l e c t r i c ,  Richland, WA, 
September 1949. 

F a c i l i t i e s  a t  ORNL t o  be decontaminated a re  descr ibed. Recommended 

procedures f o r  decontaminat ion o f  these f a c i l  i t i e s  a re  ou t1  ined. 



25. F i n a l  Report  on Decontaminat ion Surfaces f o r  Low Level  R a d i o a c t i v i t y  
Cq Labora to ry  t o  t h e  U n i v e r s i t y  of  Chicago and Argonne Nat iona l  Labora to ry ,  

ALI-19-OUO, A r t h u r  D. L i t t l e  Inc . ,  Chicago, I L ,  October 1949. 

Th i s  r e p o r t  summarizes t he  r e s u l t s  of  an i n v e s t i g a t i o n  of su r face  

m a t e r i a l s  t o  determine t h e  most s u i t a b l e  t ype  f o r  t he  new l ow- l eve l  

r a d i o a c t i v i t y  chemis t ry  b u i l d i n g  o f  t h e  Argonne Nat iona l  Laboratory .  

26. D. G. Reid, P i l o t  P lan t s  Sec t ion  Report  f o r  August-September 1949, 
ORNL-490, Oak Ridge Na t i ona l  Laboratory ,  Oak Ridge,TN, December 1949. 

Decontaminat ion s t u d i e s  conducted i n  t h e  ORNL 205 B u i l d i n g  P i l o t  P l a n t  

on equipment t h a t  had processed Hanford p roduc t i on  m a t e r i a l  i n d i c a t e  t h a t  

process vessels  and l i n e s  can be adequate ly  decontaminated w i t h i n  a reason- 

a b l e  l e n g t h  o f  t ime t o  pe rm i t  t h e  use o f  d i r e c t  maintenance procedures. 

Th i s  can be done by t h e  use of  steam, n i t r i c  ac i d ,  sodium hydrox ide and 

chemical s o l u t i o n s  hav ing a reduc ing  a c t i o n  on t he  pass iva ted  surface of 

t he  s t a i n l e s s  s t e e l  process equipment. 



27. P.  C .  Tompkins and 0. M. B i z z e l l .  "Workina Surfaces f o r  Radiochemical - - 

~ a b o r a t o r i e s  Glass, S t a i n l e s s  s t e e l ,  and lead," I n d u s t r i a l  and Engi-  
neer ing  Chemistry, v o l .  42, p t  2, Oak Ridge Nat iona l  Laboratory ,  
Oak Ridge, TN, 1950. 

The de te rm ina t i on  o f  t he  s u s c e p t i b i l i t y  o f  p r o t e c t i v e  coa t i ngs  and 

s t r u c t u r a l  m a t e r i a l s  t o  r a d i o a c t i v e  con tamina t ion  and t h e i r  subsequent ease 

o f  decontaminat ion i s  e s s e n t i a l l y  a new f i e l d ,  b u t  one which i s  r a p i d l y  

becoming very  impor tan t .  A systemat ic  a t tempt  has been made t o  develop 

sirnpl e t e s t s  which pe,rnii t compari sons between sur faces,  decontaminat ion 

reagents,  and contaminat ing cond i t i ons .  

28. R .  C .  Heatherton, Decontaminat ion o f  B u i l d i n g s  by Flame, NYO-1513, - New York Operat ions O f f i c e ,  New York, NY, May 1950. 

An oxygen-acetylene blow t o r c h  was found t o  have c e r t a i n  advantages 

i n  r a d i o a c t i v e  decontaminat ion o f  s t r u c t u r a l  concre te  ( p r i n c i p a l l y  f l o o r s )  

i n  a d ismant led uranium process ing p l a n t .  It was t r i e d  on o t h e r  b u i l d i n g  

m a t e r i a l s  w i t h  va ry i ng  degrees o f  success. 

29. P. C.  Tonipkins e t  a l . ,  " P r a c t i c a l  Aspects o f  Sur face Decontamination," - Nucleonics,  August 1950. 

Resu l ts  o f  ex tens ive  decontaminat ion t e s t s  o f  m a t e r i a l s ,  sur faces and 

coa t i ngs  a r e  repor ted .  Decontamination t heo ry  i s  considered, and step-by- 

s tep  procedures f o r  l a b o r a t o r y  decontaminat ion a r e  g iven.  Poss ib le  use o f  

l e s s  expensive m a t e r i a l s  and reagents such as de te rgen ts  i s  noted. 

30. C .  D. Watson, Decontamination and Cor ros ion  Re 
t e d  Labora to rv  Surfaces. A I  

~ s i s t a n c e  P rope r t i es  o f  
Sel ec _ _ -. _ _ - - - - ICD-2996, Oak Ridge Nat iona l  Laboratory ,  
3ak Ridge, TN, August 1950. 

A s e l e c t i o n  o f  50 m a t e r i a l s  has been compared f o r  decontaminatable 

sur faces a p p l i c a b l e  t o  rad iochemica l  l a b o r a t o r i e s .  The s u s c e p t i b i l i t y  o f  

these m a t e r i a l s  t o  con tamina t ion  w i t h  a f i s s i o n  p roduc t  m ix tu re ,  t h e i r  sub- 

sequent ease o f  decontaminat ion w i t h  var ious  reagent  washes, and r e s i s t a n c e  

t o  common l a b o r a t o r y  reagents  a r e  presented. 



31. H. F. Henry, Ac id  Scrubbing Table, K-1410, KS-140, Union Carb ide and 
Carbon Corporat ion,  Oak Ridge, TN, August 1950. 

An inter-company correspondence ou t1  ines  t h e  cons ide ra t i on  o f  spec ia l  

hazards assoc ia ted  w i t h  t h e  i n s t a l l a t i o n  and ope ra t i on  o f  a  hooded a c i d  

scrubbing t a b l e  i n  t h e  K-1410 general  recovery  system. The purpose o f  t h e  

t a b l e  i s  t o  supple~i ient ex i s t - i ng  scrubbing f a c i l i t i e s  f o r  removing uranium 

f rom contaminated process equipment. 

32. H. F. Henry, Decontaminat ion o f  DBM and PBM Transmi t te rs ,  KS-145, 
Union Carbide and Carbon Corporat ion,  Oak Ridge, TN, September 1950. 

An inter-company correspondence d e t a i l s  t h e  cons ide ra t i ons  o f  spec ia l  

hazards assoc ia ted  w i t h  t h e  decontaminat ion o f  DBM and PBM t r a n s m i t t e r s  i n  

K-1024. 

33. R. C.  Heatherton, Decontaminat ion and Survey o f  Uranium Re f i ne ry  P lan t ,  
NYO-1536, L i n d  A i r  Products Company, December 1950. 

The use o f  sandblast ing,  po r t ab le ,  r o t a t i n g ,  abrading equipment, and 

h i g h  temperature f lame t rea tment  t o  remove r a d i o a c t i v i t y  f rom var ious  

b u i l d i n g  sur faces  i s  eva luated.  The surfaces were measured before and 

a f t e r  decontaminat ion by spo t  check and s t a t i s t i c a l  random survey schemes. 

Cost es t imates  o f  decontaminat ing by t h e  var ious  techniques a r e  presented, 

w i t h  recommendations f o r  i nc reas ing  e f f i c i e n c y  o f  f u t u r e  opera t ions  o f  

t h i s  t ype .  



34. L. A. Welsch and E. J .  Reber, SPRV C e l l  No. 7 Decontaminat ion Du r i n  
December 1950, KAPL-493, Kno l l  s Atomic Power Laboratory ,  Schenectad;, 
NY, March 1951. 

Decontaminat ion of process equipment conta ined i n  a c e l l  was r e q u i r e d  

f o r  maintenance and p i p i n g  changes. The decontaminat ion procedure and 

r e s u l  t s  a r e  descr ibed.  

35. K. Z. Horgan e t  a l . ,  Hea l th  Physics Insurance Seminar, TID-388, 
Technica l  I n fo rma t i on  Serv ice,  Oak Ridge, TN, March 1951. 

Papers f rom an AEC-sponsored h e a l t h  phys ics seminar a r e  presented. 

One discusses, i n  general  , decontaminat ion and d isposa l  o f  r a d i o a c t i v e  

wastes ( i n c l u d i n g  r a d i o i o d i  ne, phosphorus-32, and carbon-1 4) .  

36. A. P. Talboys, Contaminat ion o f  Metal  Surfaces by 1131 i n  So lu t i on :  
F i n a l  Report  June 1, 1950 t o  January 1, 1951 , NYO-1573, JOGS Hopkins 
U n i v e r s i t y ,  Ba l t imore ,  MD, A p r i l  1951. 

Th i s  r e p o r t  descr ibes  t h e  l a b o r a t o r y  i n v e s t i g a t i o n  o f  t h e  uptake o f  

r a d i o i o d i n e  (13'1) f rom s o l u t i o n  by m e t a l l i c  m a t e r i a l s  commonly used i n  

d r a i n  systems. Chemisorpt ion o f  t h e  13'1 i s  p r i m a r i l y  r espons ib l e  f o r  con- 

t am ina t i on  o f  t h e  meta ls ,  and t h e  most impor tan t  f a c t o r s  i nvo l ved  a r e  t he  

type  o f  meta l ,  concen t ra t i on  o f  1311 i n  s o l u t i o n ,  t ime of  con tac t ,  condi -  

t i o n  o f  sur face,  and pH o f  s o l u t i o n .  

37. W. Shelberg e t  a l . ,  Chemical Decontaminat ion o f  S ta i n l ess  S tee l  and 
24ST A l c l a d  Aluminum, AD-337-C,Naval Rad io l og i ca l  Defense Laboratory ,  
San Franc isco,  CA, J u l y  1951. 

Comparisons a r e  made rega rd ing  t h e  a b i l i t i e s  o f  a number o f  su r face  

a c t i v e  agents, complexing agents, commercial detergents  and m ix tu res  o f  

these m a t e r i a l s  t o  decontaminate sur faces o f  s t a i n l e s s  s t e e l  and a l c l a d  

aluminum (24ST). 



October 1951 . 
A reagent  m i x t u r e  o f  20% HN03 - 3% HF (by we igh t )  has been found t o  

e x h i b i t  ex t remely  e f f e c t i v e  decontaminat ion p r o p e r t i e s  on bo th  l a b o r a t o r y  

specimens and p i l o t  p l a n t  contaminated s t a i n l e s s  s t e e l  m a t e r i a l .  Three 

ou ts tand ing  observa t ions  were made a f t e r  each decontaminat ion: 1 )  t h e  

c o r r o s i o n  r a t e  was very  low ( l e s s  than  0.1 m i l l h r ) ,  2 )  t h e  metal  sur faces 

were c l ean  and l u s t r o u s ,  and 3 )  t h e r e  was no p i t t i n g .  

39. M. R.  Bennet t  and F. L. Rogers, Eva lua t i on  of Reagent Deconta~ninat ion 
f o r  Pe r i od  August 10, 1951 t o  November 10, 1951, CF-51-11-123, Oak 
Ridge Na t i ona l  Laboratory ,  Oak Ridge, TN, November 1951 . 
The r e s u l t s  o f  a  program t o  i n v e s t i g a t e  t h e  decontaminat ion and 

c o r r o s i o n  p r o p e r t i e s  o f  va r ious  reagents  on 309 and 347 s t a i n l e s s  s t e e l  

a r e  presented. The bes t  r e s u l t s  were obta ined w i t h  a  s o l u t i o n  o f  20% HN03 - 
3% HF (by we igh t )  which gave a decontaminat ion f a c t o r  of  1,000 and c o r r o s i o n  

r a t e s  l e s s  than 0.1 m i l l h r  ( a t  25OC). 

40. Cont ro l  and Removal o f  Rad ioac t i ve  Contaminat ion i n  Labora to r ies ,  - NBS-Handbook-48, Na t iona l  Bureau o f  Standards, December 1951. 

The con tamina t ion  and decontaminat ion o f  t h e  sk i n ,  c l o t h i n g  and bed- 

d ing,  l a b o r a t o r y  t o o l s  and glassware, and o t h e r  common m a t e r i a l s  a r e  

descr ibed.  A s e c t i o n  on decontaminat ing de te rgen ts  i s  inc luded .  

41. E. G. Struxness, Hea l t h  Phys ics Progress Report, January 1, 1951 t o  
June 30, 1951, Y-836, Carbide and Carbon Chemicals Co. Y-12 P lan t ,  
Oak Ridge, TN, December 1951 . 
T h i s  r e p o r t  covers t h e  a c t i v i t i e s  o f  t h e  Hea l t h  Physics Department o f  

t h e  Y-12 p l a n t  a t  Oak Ridge (January 1, 1951 t o  June 30, 1951 ) . P a r t  o f  

t h e  r e p o r t  descr ibes  an acc iden ta l  s p i l l  o f  a  m i x t u r e  o f  r a d i o a c t i v e  Po-Be 

and t h e  subsequent decontaminat ion o f  t h e  f a c i l i t i e s  and b u i l d i n g .  



42. C .  D. Watson, P r o t e c t i v e  Coat ings and Decontaminat ion,  CF-52-10-230-DEL, 
Oak Ridge Na t i ona l  Laboratory ,  Oak Ridge, TIV, 1952. 

Tests  were performed on c e r t a i n  p r o t e c t i v e  c o a t i n g s  t o  determine t h e  

s u s c e p t i b i l i t y  o f  va r i ous  m a t e r i a l s  of c o n s t r u c t i o n  t o  con tamina t ion  and 

t h e  subsequent ease o f  decontaminat ion.  The p r o t e c t i v e  coa t i ngs  t e s t e d  

were a i r - d r i e d  p a i n t s ,  baked panels,  bench t o p  m a t e r i a l s ,  and f l o o r  t i l e s .  

43. J .  A. McLaren e t  a l . ,  Q u a r t e r l y  E lec t rochemica l  Stud ies,  CF-32-2-217, 
Oak Ridge Na t i ona l  Labora to ry ,  Oak Ridge, TN, January 1952. 

An e lec t rochen l i ca l  decontaminat ion method, which uses 2% s u l f u r i c  

a c i d  and va r i ous  c u r r e n t s ,  was developed. 

44. Removal and Decontaminat ion o f  Valve and P i p i n g  f rom K-305-1, KS-279, 
Carbide and Carbon Chemical Co., Oak Ridge, TN, February 1952. 

The procedure used f o r  decontaminat ion o f  va lves  and p ipes  w i t h  

spec ia l  emphasis on s a f e t y  i s  exp la ined .  Methods o f  decontaminat ion 

i n c l u d e  vacuuming and water  washing. 

45. H. E. Voress, Sur face Decontaminat ion Methods, B ib l i og raphy ,  TID-3025, 
Technica l  I n f o r m a t i o n  Serv ice,  Oak Ridge, TN, March 1952. 

Th i s  b i b l i o g r a p h y  con ta i ns  65 re fe rences  t o  c l a s s i f i e d  and u n c l a s s i -  

f i e d  research  on decontaminat ion methods. I n f o r m a t i o n  on decontaminat ing 

process and l a b o r a t o r y  equipment, b u i l d i n g s ,  walls, f l o o r s  and p r o t e c t i v e  

coa t i ngs  i s  g iven.  Author,  s u b j e c t  and report-number indexes a r e  inc luded .  

Reports pub l i shed  up t o  about  March 15, 1952 a r e  covered. 

46. A. P. Talboys, Contaminat ion o f  Plumbing by Low Level  Rad io iso tope  
Wastes, NYO-4010, JohnsHopkins U n i v e r s i t y ,  Ba l t imore ,  MD, May 1952. 

S o l u t i o n s  o f  i od i ne -1  31, s t ron t ium-89  and phosphorus-32 a t  low 

a c t i v i t y  l e v e l s  were passed through a 9 - f t  s e c t i o n  o f  p lumbing. An average 

of 16% l 3 ' 1  and 8 9 ~ r  was r e t a i n e d  and 22% o f  t h e  3 2 ~ .  F l ush ing  w i t h  water  



removed 30% o f  t h e  131 I, 40% of t h e  89Sr ,  b u t  o n l y  25% o f  t h e  3 2 ~ .  90% o f  

3 2 ~  was removed w i t h  NaOH and Na c i t r a t e .  N i t r i c  a c i d  was e f f e c t i v e  i n  

8 9 ~ r  removal. 

47. N. P.  Wood, Decontaminat ion of ORNL Purex P i l o t  P lan t ,  ORNL-1242-DEL, 
Oak Ridge Nat iona l  Laboratory ,  Oak Ridge, TN, May 1952. 

Th i s  r e p o r t  descr ibes  t h e  decontaminat ion o f  Oak Ridge Na t i ona l  

Labora to ry  Purex P i l o t  P l a n t  f a c i l i t i e s  and presents  an app ra i sa l  o f  t h e  

decontaminat ing techniques and reagents  t h a t  were employed. 

48. H. Wel ls e t  a l . .  Decontaminat ion o f  Surfaces Contaminated bv Radio- 
a c t i v e  isotopes; P a r t  1, S t a i n l e s s  and M i l d  Stee l  Surfaces , d ~ ~ ~ ~ - ~ ~ -  

1022-OUO, UKAEA, Harwel 1 , England, August 1952. 

Resu l ts  a r e  g i ven  i l l u s t r a t i n g  t h e  r e l a t i v e  e f f i c i e n c y  o f  va r ious  

reagents  i n  removing r a d i o a c t i v e  con tamina t ion  due t o  p lu ton ium,  polonium, 

f i s s i o n  products ,  s t ront ium-89,  cerium-144, phosphorus-32, and coba l t - 60  

from s t a i n l e s s  and m i l d  s t e e l  sur faces.  The disadvantages a t t endan t  i n  t h e  

use o f  c e r t a i n  reagents  were considered, such as t h e  c o r r o s i v e  e f f e c t  o f  

a c i d i c  reagents  and t h e  i n t e r f e r e n c e  i n  t h e  normal t rea tment  processes t h a t  

c e r t a i n  c h e l a t i n g  o r  complexing compounds cause when p resen t  i n  e f f l u e n t .  

49. D. C a l l i h a n  and D. Ross, Review o f  a Polonium Contaminat ion Problem, 
ORNL-1381-REV, Oak Ridge Nat iona l  Laboratory ,  Oak Ridge, TN, 
August 1952. 

Th i s  r e p o r t  d e t a i l s  an i n c i d e n t  i n  which about  7 C i  o f  polonium f rom 

a Po-Be neu t ron  source were s p i l l e d  i n  an Oak Ridge l a b o r a t o r y .  The decon- 

t am ina t i on  procedures which were f o l l owed  a r e  descr ibed  and t h e  c l i n i c a l  

f i n d i n g s  o f  one person who was s i g n i f i c a n t l y  exposed t o  polonium a r e  g iven.  

There i s  no evidence o f  any permanent personnel damage. 



50. P.  C.  Walkup, Sur face Decontaminat ion w i t h  a  J e t  Cleaner, HW-25951, 
General E l e c t r i c ,  Richland, WA, October 1952. 

The r e s u l t s  ob ta ined  w i t h  a  S e l l e r s  Type B j e t  c l eane r  when used f o r  

decontani inat ion o f  t he  e x t e r i o r s  o f  r e a c t o r s  and ad jacen t  areas a r e  sum- 

marized. The S e l l e r s  j e t  c leaner  mixes steam, water  and a l i q u i d  de te rgen t  

i n t o  a  d i r e c t e d  spray. Very f avo rab le  r e s u l t s  were ob ta ined  when an 

i n h i b i t e d  o rgan i c  c l eane r  o f  h i gh  pH was used. 



51. F a c i l i t i e s  f o r  Decontaminat ion o f  Labora to ry  Equipment, HW-26502, 
General E l e c t r i c ,  Richland, WA, 1953. 

An inexpensive,  v e r s a t i l e  decontaminat ion chamber has been cons t ruc ted  

f o r  c l ean ing  l a b o r a t o r y  equipment. It has been used successfu l  l y  f o r  manual 

disassembly and c l ean ing  o f  equipment showing r a d i a t i o n  l e v e l s  as h i g h  as 

5 r l h r .  

A sandb las t i ng  c a b i n e t  was a l s o  cons t ruc ted  f o r  decontaminat ion o f  

l a b o r a t o r y  equipment. T r i a l  runs showed t h a t  sandb las t ing  would o f t e n  

reduce r a d i a t i o n  l e v e l s  as much as 99% on equipment which had been pre-  

v i o u s l y  sub jec ted  t o  chemical decontaminat ion w i t h o u t  success. 

52. E. J .  Cox and R.F. Barker,  Rout ine Decontamination Procedures and 
Formulas f o r  P l  utonium Contaminat ion, LA-1 530-UOU, Los A1 amos 
S c i e n t i f i c  Laboratory ,  Los A1 amos , NM, January 1953. 

Th i s  r e p o r t  c o n s i s t s  o f  a  l i s t  o f  methods, equipment, and formulas 

which have been used r o u t i n e l y  i n  removal o f  p lu ton ium contaminat ion.  The 

methods i n c l u d e  manual c lean ing ,  mechanical a g i t a t i o n ,  degreasing , and 

b l a s t  c l ean ing .  Formulas a re  g i ven  f o r  general  c leaners  and f o r  c leaners  

f o r  some meta ls ,  sk i n ,  c l o t h ,  f l o o r s ,  o r  rubber .  P i c t u r e s  of t he  l abo ra -  

t o r y  l a y o u t  and some o f  t h e  procedures and equipment a r e  inc luded .  

53. F. Johnston and J .  J .  Katz, Decontaminat ion o f  S t a i n l e s s  S tee l ,  
ANL-4970, Argonne Na t i ona l  Laboratory ,  Chicago, I L ,  January 1953. 

Decontaminat ion o f  (#304) s t a i n 1  ess s t e e l  was s tud ied  w i t h  r espec t  

t o  s l u g  f a i l u r e s  i n  water-cooled r e a c t o r s  which r e s u l t  i n  t h e  c i r c u l a t i o n  

and d i s s o l u t i o n  o f  U 0 2  Although many reagents  were s tud ied ,  i n c l u d i n g  

o rgan ic  and o x i d i z i n g ,  t h e  o x i d i z i n g  reagents  g e n e r a l l y  gave b e t t e r  r e s u l t s .  



54. M. L .  Feldman and R. F. Rogers, Development o f  Decontaminat ion Reagent 
f o r  Per iod  November 1, 1952 t o  February 1 , 1953, CF-53-1-283, Oak 
Ridge Nat iona l  Laboratory ,  Oak Ridge, TN, January 1953. 

The r e s u l t s  of developmental t e s t s  f o r  an a l k a l i n e  o r  low pH decon- 

t am ina t i on  reagent  f o r  s t a i n l e s s  s t e e l  (Type 347) a r e  presented. Two pro-  

cedures a r e  r e c o ~ ~ i e n d e d  : washi ng w i t h  6.1 - M NaOH - 1 f? Na2C4H4O6 o r  

6.1 - M NaOH - 0.1 - M NaF fo l l owed  by 1 M H2C204 - 0.1 - M NaF. 

55. R. J. McNamee, Decontaminat ion o f  HRE Loop f o r  Per iod  November 1952 t o  
January 1953, CF-53-2-75, Oak Ridge Nat iona l  Laboratory ,  Oak Ridge, 
TN, February 1953. 

Developmental work on a reagent  and/or procedure t o  remove r a d i o a c t i v e  

f i s s i o n  p roduc t  con tamina t ion  f rom t h e  Homologous Reactor ( f 347  SS) p i  p i ng  

system i s  r epo r ted .  Several  s o l u t i o n s  appear promis ing f o r  sca le  removal: 

1 .2 - M HCl - 1.8 - M H2S04 and 1 .2 - M HCl - 0.7 - M H3P04. A1 k y l  p y r i  d i  nes HB 

was found t o  be a s a t i s f a c t o r y  c o r r o s i o n  i n h i b i t o r  f o r  each. 

56. General Decontaminat ion Manual f o r  t h e  Idaho Chemical Processing P lan t ,  
d 

IDO-26081 , Idaho Operat ions O f f i c e ,  Idaho F a l l s ,  I D ,  March 1953. 

I n  t h i s  general  decontaminat ion manual, t h e  decontaminat ion procedures 

a re  g iven  f o r  s t a i n l e s s  s t e e l  process ing equipment, bare concre te  surfaces, 

pa in ted  sur faces,  s t a i n 1  ess s t e e l  l a b o r a t o r y  sur faces,  aspha l t  f l o o r  ti 1 e, 

and copper and brass sur faces.  A lso i nc l uded  a r e  suggested a i d s  f o r  

w r i t i n g  a d e t a i l e d  decontaminat ion procedure. 

5 7. M. N. Rai 1 e, Decontaminat ion o f  221 -2246 Process Equipment, HW-27774, 
General E l e c t r i c ,  Richland, WA, A p r i l  1953. 

A decontami n a t i o n  program was i n i t i a t e d  f o r  decontami n a t i  ng t h e  b i  smuth 

phosphate separa t ion  p l a n t  i n  t h e  200 East  Area. The pr imary o b j e c t i v e  o f  

t he  program was recovery  o f  products  remain ing i n  t h e  process vessels ,  

w h i l e  t h e  secondary o b j e c t i v e  was t he  decontaminat ion o f  t h e  equipment and 

c e l l s .  A 60% n i t r i c a c i d  s o l u t i o n  was e f f e c t i v e l y  employed f o r  removal and 

recovery o f  p roduc t  heels .  C i t r a t e - c a u s t i c  s o l u t i o n s  showed i n s i g n i f i c a n t  

p roduc t  p ickup,  and was found undes i rab le  i n  s o l u t i o n s  t h a t  a r e  t o  be 



reworked f o r  p roduc t  recovery .  A t a r t r a t e - c a u s t i c  f l u s h  showed e x c e l l e n t  

p roduc t  and by-product  removal, b u t  was found undes i r ab le  i n  c r i b b e d  wastes. 

C i  t r a t e - c a u s t i c  and pe rox i de -caus t i c  so l  u t i o n s  were found t o  be exce l  1 e n t  

agents f o r  removal o f  f i s s i o n  p roduc ts  absorbed on s t a i n l e s s  s t e e l  su r faces .  

58. L. W.  Wray, Decontaminat ion S tud ies  on Contaminated Tanks and P ipe  
L ines,  PDB-82, Atomic Energy of  Canada, L td . ,  Chalk R ive r ,  A p r i l  1953. 

Decontaminat ion t e s t s  have been r u n  on metal  panels  coated w i t h  

L i t h c o t e ,  H e r e s i t e  and Sherwin-Wi l l iams tank  c o a t i n g  and on uncoated m i l d  

s t e e l  panels .  Panels were contaminated by a c t i v e  c o o l i n g  water .  

A so l   tion on o f  1% Versene p l u s  1% Alconox was t h e  most e f f e c t i v e  f o r  

t h e  soak c l e a n i n g  o f  L i t h c o t e  and He res i t e .  A s o l u t i o n  o f  1% t r i s o d i u m  

phosphate p l u s  1% Alconox was t h e  b e s t  f o r  Sherwin-Wi l l iams tank  c o a t i n g  

and was e q u a l l y  e f f e c t i v e  on L i t h c o t e .  Scrubbing improved t h e  e f f e c t i v e -  

ness o f  t h e  decontaminat ion s o l u t i o n s .  Uncoated m i l d  s t e e l  panels  p resen ted  

a spec ia l  case. Scrubbing w i t h  a s o l u t i o n  o f  1% t r i s o d i u m  phosphate p l u s  

1% Alconox was s a t i s f a c t o r y .  However, i f  soak ing a l one  was requ i r ed ,  a 

s o l u t i o n  o f  0.3 - M c i t r i c  a c i d  p l u s  1% Alconox was necessary. 

59. R. K. Skow e t  a l . ,  "Hazard E v a l u a t i o n  and Cont ro l  A f t e r  a S p i l l  o f  
40 mg o f  Radium," Nuc leonics ,  v o l .  12, no. 8, pp. 45-47, 1953. 

A con tamina t ion  survey was made on l a b o r a t o r y  personnel  and equipment 

on t h e  occas ion o f  a 40 mg s p i l l  o f  radium. Decontaminat ion procedures 

a r e  o u t l i n e d .  

60. C. M. Unruh, Decontaminat ion o f  P o r t a b l e  Ins t ruments ,  HW-28431, 
General E l e c t r i c ,  R ich land,  WA, May 1953. 

The decontaminat ion o f  p o r t a b l e  ins t ruments  i s  descr ibed  w i t h  such 

reagents  as hydrogen perox ide,  sodium h y p o c h l o r i t e  s o l u t i o n ,  s a t u r a t e d  

o x a l i c  ac i d ,  s a t u r a t e d  c i t r i c  ac i d ,  ae roso l  O.T., Lava soap, masking tape, 

l acque r  t h i n n e r ,  s a t u r a t e d  ammonium o x a l a t e  s o l u t i o n ,  acetone, and e t h y l  

a1 coho1 . 



61. D. 0. Campbell, Decontaminat ion o f  S t a i n l e s s - S t e e l  Survey and Proposed 
Program, CF-53-5-233, Oak Ridge N a t i o n a l  Labora to ry ,  Oak Ridge, TN, 
May 1953. 

A genera l  survey o f  p a s t  exper ience  i n  t h e  decon tamina t ion  o f  s t a i n -  

l e s s  s t e e l  i s  g i v e n  a l o n g  w i t h  a  proposed program o f  research  i n  

decontaminat ion.  

62. R. L. C u r t i s ,  Decontaminat ion L i t e r a t u r e  Search, Y-965, Union Carb ide 
and Carbon Corpora t ion ,  Oak Ridge, TN, May 1953. 

A b i b l i o g r a p h y  o f  methods f o r  decontaminat ing v a r i o u s  m a t e r i a l s ,  t h i s  

r e p o r t  c o n t a i n s  232 re ferences w i t h  a b s t r a c t s .  Author  and s u b j e c t  indexes 

a r e  i n c l u d e d .  See Reference No. 63. 

63. R. L. C u r t i s ,  Decontaminat ion L i t e r a t u r e  Search, Y-964, Union Carb ide 
and Carbon Corpora t ion ,  Oak Ridge, TN, May 1953. 

I n c l u d e d  a r e  70 r e f e r e n c e s  t o  u n c l a s s i f i e d  p u b l i c a t i o n s  on methods o f  

removal of  r a d i o a c t i v e  contaminants  from v a r i o u s  m a t e r i a l s .  A s u b j e c t  

index i s  prov ided.  

64. L. Ga lan te r ,  D e c o n t a m i n a b i l i t y  of  F i n i s h e s  f o r  Radiac Ins t ruments ,  
INP-4910, Evans S igna l  Labora to ry ,  Belmar, NJ, June 1953. 

The d e c o n t a n i i n a b i l i t y  o f  v a r i o u s  f i n i s h e s ,  b o t h  g l o s s y  and semi-gloss,  

f o r  r a d i a c  i n s t r u m e n t s  i s  desc r ibed .  R e s u l t s  show t h a t  t h e  g l o s s y  p a i n t s  

were most r e a d i l y  decontaminable.  Unichrome 400-35 had t h e  h i g h e s t  decon- 

t a m i n a t i o n  f a c t o r  o f  t h e  semi-gloss,  o l i v e  drab types t e s t e d  and was 

recommended f o r  use on r a d i a c  i n s t r u m e n t s  f o r  S igna l  Corps equipment. 

65. F. J. Johnson e t  a1 . , D i s s o l u t i o n  o f  Uranium Oxide A r i s i n g  f rom S l u g  
F a i l u r e ,  ANL-5084, Argonne N a t i o n a l  Labora to ry ,  Lemont, I L ,  J u l y  1953. 

The purpose o f  t h i s  work was t o  s tudy  reagen ts  which m i g h t  be e f f e c t i v e  

i n  d i s s o l v i n g  uran ium o x i d e  produced d u r i n g  s l u g  f a i l u r e  i n  wa te r -coo led  

r e a c t o r  systems. An aspect  o f  t h e  problem which has subsequent ly  become 

o f  p r i m a r y  impor tance i s  t h e  s o l u b i l i t y  o r  t r a n s p o r t a b i l i t y  o f  t h e  o x i d e  

i n  pure water .  



66. E. T. Jurney, Disassembly of t h e  Los Alamos Fas t  Reactor,  LA-1575, 
Los A1 amos S c i e n t i f i c  Labora to ry ,  CA, J u l y  1953. 

The procedures used i n  t h e  complete and permanent disassembly o f  t h e  

Los Alamos Fas t  Reactor a r e  descr ibed .  

67. L. E. Ka t t ne r ,  Sandblast  Decontaminat ion o f  S t a i n l e s s  S tee l ,  
HW-29576, General E l e c t r i c ,  R ich land,  WA, October 1953. 

T h i s  r e p o r t  dea ls  w i t h  c o n t r o l l e d  t e s t s  on t h e  decontaminat ion o f  

347 s t a i n 1  ess s t e e l  by sandb las t  methods. 

68. G. Segura e t  a1 . , "Detergency as Appl i e d  t o  Radio1 o g i  c a l  Decontaminat ion,"  
Chemist ry  and I n d u s t r y ,  72nd Annual Meet ing of Chemical I n d u s t r y  i n  
Nott ingham on J u l y  24, 1953, England, November 1953. 

Detergents  such as I v o r y ,  D r e f t ,  Rinso, Su r f ,  Breeze, Duz, T ide,  

Calgon and Ca ro l i t e -100  were t e s t e d  f o r  use i n  decontaminat ion.  

69. J. L .  L insley-Hood, E f f e c t  o f  U l t r a s o n i c  A g i t a t i o n  on Sur face Decon- 
t a m i n a t i o n  Rates, R-DB-WTN-113, Windscale Works, December 1953. 

The e f f e c t  o f  u l t r a s o n i c  a g i t a t i o n  was i n v e s t i g a t e d  w i t h  f i v e  d i f f e r e n t  

decontaminat ion s o l u t i o n s .  I n  genera l ,  t h i s  technique appeared t o  i nc rease  

t h e  speed and e x t e n t  o f  decontaminat ion.  

70. R. E. Burns, Removal o f  Ruthenium Contaminat ion f rom Surfaces by 
Alkal ine-Permanaanate.  HW-30325. General E l e c t r i c .  R ich land.  MA. - ~ ~~~ , ~~ 

December 1953. 

T h i s  r e p o r t  desc r ibes  t h e  decontaminat ion o f  ru then ium f rom sur faces  

by us i ng  a1 k a l  ine-permanganate s o l u t i o n .  



71. Pressur ized Water Reactor Program Technica l  Progress Report  ( f o r  t h e  
-C 

Per iod  J u l y  15 t o  August 2 6 ,  1954) WAPD-MRP-47, Westinghouse E l e c t r i c ,  
P i t t sbu rgh ,  PA, 1954. 

The progress on t h e  p ressur ized  water  r e a c t o r  program ( J u l y  15, 1954 

t o  August 26, 1954) i s  reviewed. A s e c t i o n  o f  t he  r e p o r t  i s  devoted t o  

coo lan t  l oop  decontaminat ion. P e r i o d i c  a c i d  was found t o  p rov ide  t h e  

g r e a t e s t  success i n  decontaminat ion. Corros ion t e s t s  were a l s o  c a r r i e d  

o u t  w i t h  304 s t a i n l e s s  s t e e l  coupons. 

72. R. S. B e l l  and V.  R. Chapman, Redox P l a n t  Shutdown o f  November 1953, 
HW-36078-RD, General E l e c t r i c ,  Richland, WAY January 1954. 

On November 2, 1953 t he  Redox P l a n t  was shutdown f o r  an es t imated  2 

weeks i n  o rder  t o  decontaminate t h e  canyon and t h e  crane, thereby enab l ing  

maintenance personnel t o  c a r r y  o u t  t h e i r  f i r s t  mechanical and e l e c t r i c a l  

i nspec t i on ,  l u b r i c a t i o n ,  and r e p a i r  o f  t h i s  v i t a l  p i ece  o f  equipment s ince  

s t a r t u p  o f  t he  p l a n t  about 2 years p rev ious .  

Unforeseen d i f f i c u l t i e s  encountered i n  t h e  crane decontaminat ion work 

prolonged t h i s  phase o f  t h e  shutdown and r e s u l t e d  i n  s e r i o u s l y  grounding 

o u t  t h e  i n t r i c a t e  d i r e c t  c u r r e n t  c o n t r o l  c i r c u i t s .  The b u i l d i n g  remained 

down u n t i l  November 28. 

73, W.  T .  McDuffee, Thorax Process, Demonstrat ion o f  F e a s i b i l i t y  on Use o f  
Steam J e t s  i n  I n t e r n a l  Decontaminat ion o f  Vessels, CF-54-2-101, Oak 
Ridge, TN, February 1954. 

The f e a s i b i l i t y  of us i ng  steam j e t s  f o r  l i f t i n g  l i q u i d  under pressure 

t o  one o r  more spray nozz les was i n v e s t i g a t e d  w i t h  regard  t o  develop ing a 

decontaminat ion method f o r  t h e  i n t e r i o r  of rad iochemica l  process ing vessels.  

Th is  procedure would a1 low the  use of minimum volumes o f  decontaminat ion 

so lu t i ons .  



74. A. P. Talboys and E. C .  S p r a t t ,  An Eva lua t i on  o f  Launder ing Agents and 
Techniques Used i n  t h e  Decontaminat ion of Co t ton  C lo th i ng ,  Johns 
Hopkins U n i v e r s i t y ,  Ba l t imore ,  MD, March 1954. 

An i n v e s t i g a t i o n  was made concern ing t h e  l aunde r i ng  o f  p r o t e c t i v e  

c l o t h i n g  contaminated w i t h  r a d i o a c t i v e  m a t e r i a l .  Ob jec t i ves  were t o  

eva lua te  l a u n d e r i n g  agents as a  f u n c t i o n  o f  e f f e c t i v e n e s s  o f  decontamina- 

t i o n  w i t h  c o n s i d e r a t i o n  g i ven  t o  economical b i o l o g i c a l  t rea tment  o f  t h e  

r e s u l t i n g  wastes, and t o  eva lua te  techniques o f  decontaminat ion i n  terms 

o f  maximum decontaminat ion e f f i c i e n c y  w i t h  r espec t  t o  minimum volume o f  

waste t o  be evaporated. 

75. D. 0.  Campbell , Decontaminat ion o f  S t a i n l e s s  S tee l ,  CF-54-3-171, Oak 
Ridge Na t i ona l  Labora to ry ,  Oak Ridge, 'TN, March 1954. 

The decontaminat ion o f  s t a i n l e s s  s t e e l  was s tud ied  w i t h  s p e c i a l  con- 

s i d e r a t i o n  g i ven  t o  s t e e l  exposed t o  t h e  Purex process s o l u t i o n s .  T h i s  

s t e e l  i s  contaminated ma in l y  w i t h  niobium. The b e s t  reagen t  f o r  decontami- 

n a t i o n  was a 20% HNO3-3% HF s o l u t i o n ,  b u t  i t  d i d  cause co r ros i on .  

76. P. B.  K l e v i n  e t  a l . ,  Decontaminat ion o f  B u i l d i n g s  f o r  Process ing Alpha 
Em i t t e r s ,  IVYO-4600, New York Operat ions O f f i c e ,  NY, A p r i l  1954. 

Obsolescence o f  t h e  o r i g i n a l  Atomic Energy Commission uranium process- 

i n g  p l a n t s  has r e s u l t e d  i n  t h e  d i s m a n t l i n g  o f  severa l  o f  t h e  e a r l y  u n i t s  

and t h e i r  replacement by new f a c i l i t i e s .  I n  t h e  course o f  d i sman t l i ng ,  

con tamina t ion  by t h e  r a d i o a c t i v e  uranium and radium had t o  be removed f rom 

b u i l d i n g s  and equipment so t h a t  t h e  f a c i l i t i e s  would be accep tab le  t o  o t h e r  

commercial e n t e r p r i s e s .  Proposed l e v e l s  a r e  be l i eved  t o  p e r m i t  such s a l e  

o r  t r a n s f e r .  Data i s  presented showing t h e  l e v e l s  o f  con tamina t ion  b e f o r e  

and a f t e r  decontaminat ion.  Decontaminat ion procedures and c o s t  f i g u r e s  a r e  

presented. 



77. W. E. Thompson, compi ler ,  Homogeneous Reactor P r o j e c t  Q u a r t e r l y  f o r  
Per iod  Ending January 31, 1954, ORNL-1678, Oak Ridge Nat iona l  Labora- 
t o r y ,  Oak Ridge, TN, A p r i l  1954. 

A q u a r t e r l y  r e p o r t  on t h e  homogeneous r e a c t o r  p r o j e c t  i s  presented 

i n c l u d i n g  a s e c t i o n  on c o r r o s i o n  of  seven d i f f e r e n t  meta ls  by decontamina- 

t i o n  s o l u t i o n s .  The meta ls  were S t e l l i t e  6, S t e l l i t e  98M2, I ncone l ,  

Incone l  X, tanta lum,  Z i r c a l o y  11, and 347 s t a i n l e s s  s t e e l .  The s o l u t i o n s  

were 20 w t . %  n i t r i c  - 3 w t . %  HF, 1 .2  - M HC1 - 1.8  - M H2S04, and 1.2 M HCI - 
1.8  M H2S04 - 0.05 - M H 2 0 2  The l a t t e r  two s o l u t i o n s  were i n h i b i t e d  w i t h  

an a1 k y l  p y r i  d i  ne ( 2  ml /R) . 

78. F. J. Kr ieger ,  Residual  Gamma Rad ia t i on  Hazard A f t e r  L i m i t e d  Decon- 
t a m i n a t i o n  Operat ions,  RM-1226, U.S. A i r  Force P r o j e c t ,  Rand, Santa 
Monica, CA, A p r i l  1954. 

Resu l t s  a r e  g i ven  o f  c a l c u l a t i o n s  showing t h e  r e d u c t i o n  i n  gamma r a d i a -  

t i o n  l e v e l  a t  any p o i n t  l m above an area which has been e i t h e r  comp le te ly  

o r  80% decontaminated. The geometr ies cons idered a r e  t y p i c a l  o f  those 

which would be encountered i n  c lean-up o f  areas around b u i l d i n g s  and a i r  

s t r i p s .  

79. W .  A. C la rk ,  Waste Disposal  - Decontaminat ion and Decontaminat ion 
Laundry F a c i l i t i e s ,  LRL-120, L ivermore Research Laboratory ,  L ivermore, 
CA, May 1954. 

Th i s  r e p o r t  g i ves  a d e s c r i p t i o n  o f  t h e  waste d i sposa l ,  decontaminat ion 

and decontaminat ion l aund ry  f a c i l i t y  a t  LRL and a d e s c r i p t i o n  of  some 

procedures. 

80. F. W. G i l b e r t ,  "Decontaminat ion o f  t h e  Canadian Reactor," Nuc lear  
Engi n e e r i  og Magazine, vo l  . 50, no. 5, Atomic Energy o f  Canada, L td . ,  
Chalk R ive r ,  May 1954. 

Th i s  paper descr ibes  t h e  r e s t o r a t i o n  program necess i t a t ed  by an a c c i -  

den t  which occur red  a t  t h e  Chalk R i v e r  p r o j e c t  when i t s  r e a c t o r  re leased  

thousands o f  C i  o f  f i s s i o n  p roduc ts  i n t o  t h e  b u i l d i n g  and equipment. Some 

d e t a i l s  o f  t h e  o r i g i n a l  acc i den t  a r e  g i ven  a long  w i t h  an e x p l a n a t i o n  o f  t h e  

problems and techniques.  



81. Rad ioac t i ve  Contaminat ion, Decontaminat ion and Waste Disposal ,  Water 
Suppl ies;  L i q u i d  Ser ies  and Commonwealth X-Ray, Radium Laboratory ,  
.. - .  - .  . - - .-. 

Melbourne, A u s t r a l i a ,  J u l y  1954. 

Th i s  b i b l i o g r a p h y  con ta ins  re fe rences  t o  con tamina t ion  and decontami- 

n a t i o n  o f  r a d i o a c t i v e  m a t e r i a l s ,  ma in ly  water  supp l i es  and l i q u i d  wastes. 

82. M. Eisenbud e t  a l . ,  "How Impor tan t  i s  Sur face Contamination," 
Nucleonics,  vo l  . 12, no. 8, Hea l t h  Sa fe ty  Laboratory ,  New York, NY, 
August 1954. 

The importance o f  su r f ace  con tamina t ion  i s  r e l a t e d  t o  personal hygiene. 

C o s t l y  decontaminat ion o f  a su r f ace  need n o t  be undertaken un less  t h e  sur -  

face  i s  so h e a v i l y  contaminated as t o  be r e f l e c t e d  i n  excess ive atmospheric 

dus t iness  o r  ex te rna l  r a d i a t i o n  l e v e l s .  

. W. W. Kendal l  and M. Nazar, Removiflg t h e  Sodium Residue from t h e  
A lp l aus  Main Heat Transfer  System w i t h  E thy lene  G lyco l ,  KAPL-M-WWK-5, 
Kno l l  s Atomic Power Laboratory ,  Schenectady , NY , August 1954. 

The sodium res idues  were cleaned f rom t h e  Main A lp laus  Heat T rans fe r  

System to:  1 ) remove a l l  sodium f rom t h e  system f o r  base shu t  down and, 

2 )  t o  demonstrate t h e  use o f  e thy lene  g l y c o l  i n  c l ean ing  a l a rge -sca le  

system. The l a t t e r  o b j e c t i v e  i s  i n  suppor t  of t h e  program f o r  develop ing 

a non-sodium f l u s h i n g  agent  f o r  use i n  t h e  Mark B Coolant  System. 

A l l  r e s i d u a l  sodium was cleaned f rom t h e  system. S l i g h t  t r aces  o f  

carbon were found on t h e  i n s i d e  o f  t h e  p i p e  by w ip i ng  w i t h  a w h i t e  c l o t h .  

The decomposit ion o f  t h e  g l y c o l  caused ope ra t i ona l  d i f f i c u l t i e s  such t h a t  

e thy lene  g l y c o l  cannot be recommended as t h e  non-sodium f l u s h  f o r  Mark B. 

84. R. Fowler e t  a l . ,  Cor ros ion  of Reactor S t r u c t u r a l  M a t e r i a l s  i n  High 
Temperature Water I. Descal ing Methods, KAPL-1198, K n o l l s  Atomic 
Power Laboratory ,  Schenectady, NY, August 1954. 

Three desca l i ng  techniques have been found s u i t a b l e  f o r  removal o f  t h e  

ox ide  l a y e r s  formed on f e r r o u s  and n i c k e l  a l l o y s  when t h e  l a t t e r  corroded 

i n  h igh- temperature water .  These t h r e e  methods a re :  1 ) ca thod i c  t rea tment  



i n  i n h i b i t e d  s u l f u r i c  ac id,  2) immersion i n  a sodium hydr ide bath, and 

3)  immersion i n  C larke 's  so lu t i on .  The r e s u l t s  of an extensive i nves t i ga -  

t i o n  of  t he  descal ing blanks (metal l oss  su f fe red  by a c lean metal specimen), 

the  ma te r ia l s  f o r  which each descal ing procedure i s  e f fec t i ve ,  and important  

va r i ab l  es a re  repor ted.  

85. E. G. P i e r i c k ,  Plutonium Metal Turnings F i re ,  HW-33125, General 
E l e c t r i c  Company, Richland, WA, September 1954. 

This  r e p o r t  deals main ly  w i t h  a plutonium metal tu rn ings  f i r e  on 

J u l y  27, 1954, Decontamination a f t e r  the  i n c i d e n t  i s  described. The 

surfaces were decontaminated main ly  through vacuuming and mopping. 

86. Decontamination o f  Surfaces, L i t e r a t u r e  Survey, HW-33710, General 
E l e c t r i c  Company, Richland, MA, November 1954. 

Enclosed i s  an annotated l i s t i n g  o f  repo r t s  on decontamination of 

var ious surfaces. Reports issued p r i o r  t o  May 1953 but  no t  inc luded i n  

Y-964 ( u n c l a s s i f i e d )  and Y-965 ( sec re t )  and a l l  r epo r t s  issued subsequent 

t o  May 1953 are  inc luded.  

87. M. R. Bennett, El  ectrodecontami na t i on  of Stain1 ess Steel , AECD-4169, 
Oak Ridge Nat ional  Laboratory, Oak Ridge, TN, November 1954. 

I n  experimental s tudies,  decontamination f a c t o r s  o f  1000 t o  3000 were 

obtained by e l e c t r o s t r i p p i n g  deposited r a d i o a c t i v i t y  from s ta in less  s tee l  

surfaces, used as the anode, i n  2% s u l f u r i c  a c i d  a t  cu r ren t  d e n s i t i e s  as 

low as 0.01 amplin.' S ta in less  s tee l  cathodes were used. The method was 

success fu l l y  app l ied  t o  contaminated equipment. 

88. M. R. Bennett, Electrodecontaminat ion o f  Sta-in1 ess Steel ,  ORNL-1608, 
Oak Ridge Nat ional  Laboratory, Oak Ridge, TN, November 1954. 

See Abst rac t  f o r  Reference 87. 



89. H . A .  D r o l l ,  High-Temperature S t a b i l i t y  o f  Aqueous So lu t ions  o f  Reagents 
t h a t  a re  P o t e n t i a l l y  App l i ca to ry  t o  PWR Decontamination Processes, 
WAPD-PWR-CP-2079, Westinghouse E l e c t r i c ,  P i t t sburgh ,  PA, 1955. 

The thermal s t a b i l i t y  o f  p o t e n t i a l l y  use fu l  decontaminat ion reagents 

was s tud ied  f o r  t he  PWR system. A l l  reagents decomposed f a s t e r  a t  400°F 

than a t  300°F. Two reagents which appeared t o  be s u i t a b l e  f o r  use a t  300°F 

were c i t r i c  a c i d  and disodium s a l t  o f  EDTA; catechol was o n l y  s l i g h t l y  l e s s  

stab1 e. 

90. D. 0. Campbell, Decontamination o f  S ta in less  S tee l ,  ORNL-1826 DEL, 
Oak Ridge Nat ional  Laboratory,  Oak Ridge, TN, March 1955. 

Decontamination o f  s t a i n l e s s  s tee l  contaminated by Purex process so lu -  

t i o n s  was studied.  Niobium i s  t he  predominant contaminant fo l lowed by 

zirconium. A d d i t i o n  o f  a f l u o r i d e  s o l u t i o n  decreased the  adsorp t ion  o f  

niobium and zirconium, bu t  ruthenium then became important .  The most 

e f f e c t i v e  noncorros ive decontaminant was a l k a l i n e  ta r t ra te -pe rox ide .  The 

r a t e  o f  decontaniination o f  t h e  preceding s o l ~ l t i o n  and sodium hydroxide, 

a l k a l i n e  t a r t r a t e ,  n i t r i c  ac id,  and o x a l i c  a c i d  s o l u t i o n s  i s  repor ted.  

The most e f f e c t i v e  decontaminant was 3% HF i n  20% HN03, b u t  t h i s  s o l u t i o n  

was severe ly  co r ros i ve .  A id ing  decontamination by the  use o f  u l t r a s o n i c s  

was a l s o  s tud ied .  A l i t e r a t u r e  survey i s  inc luded.  

91. J. L. Norwood, A Study o f  t he  Ef fec t i veness  o f  Decontamination 
Agents on Contaminated P r o t e c t i v e  C lo th ing ,  HW-38218 REV, General 
E l e c t r i c ,  Richland, WA, J u l y  1955. 

A se r i es  o f  139 t e s t s  were conducted us ing 22 agents e i t h e r  s i n g l y  o r  

i n  combination. 

The t e s t s  c l e a r l y  i n d i c a t e d  t h a t  complexing agents a re  most e f f e c t i v e  

i n  removing metal1 i c  ions  s t r o n g l y  f i x e d  t o  c o t t o n  c l o t h .  

Large q u a n t i t i e s  o f  water i n  t h e  washer wheel were a l s o  demonstrated 

t o  p rov ide  g rea te r  p o s s i b i l i t i e s  f o r  f l o a t i n g  away loose r a d i o a c t i v e  



p a r t i c l e s  and a l s o  showed b e t t e r  r e s u l t s  i n  removing complexed o r  i n a c t i -  

vated m e t a l l i c  i o n s  f rom c o t t o n  f a b r i c .  

Data i n d i c a t i n g  t h a t  su r f ace  f i n i s h  i s  n o t  an impo r tan t  v a r i a b l e  

w i t h  regard  t o  con tamina t ion  i n  t h e  PWR pr imary  c o o l a n t  p i p i n g  and com- 

ponents i s  g iven .  

93. J. B. Hu f f ,  E lec t rodecon tamina t ion  o f  Meta ls ,  IDO-14352, P h i l l i p s  
Petroleum Company, August 1955. 

S tud ies  were conducted a t  t h e  Idaho Chemical Process ing P l a n t  on 

decontaminat ion us i ng  an e l e c t r o l y t i c  process. Pr imary c o n s i d e r a t i o n  was 

g i ven  t o  decontaminat ing s t a i n l e s s  and carbon s t e e l s .  The exper imenta l  

procedure, r e s u l t s  and conc lus ions  a r e  inc luded .  

94. H. R. Hughes, Contaminated Equipment Renovat ion Shop, HW-38052, 
General E l  e c t r i c ,  R i c h l  and, WA, August 1955. 

A p r e l i m i n a r y  s t udy  was made t o  e s t a b l i s h  more complete j u s t i f i c a t i o n s  

f o r  c o n s t r u c t i n g  a  decontaminat ion p l a n t .  The proposed p l a n t  would r e p a i r  

contaminated process equipment, and i t s  va l ue  as an eng ineer ing  and 

research  u n i t  cou ld  u l t i m a t e l y  exceed t h a t  o f  i t s  use fu lness  i n  r e p a i r .  

The economics, a d d i t i o n a l  f u n c t i o n s ,  c l e a n i n g  methods, d e s c r i p t i o n  o f  t h e  

p l a n t  and a l t e r n a t e  f a c i l i t i e s  a r e  summarized. 

95. J. E. Kaveckis, Repor t  on Demonstrat ion of Bendix U l t r a s o n i c  Cleaning, 
HW-51965, General E l e c t r i c ,  R i ch l  and, WA, November 1955. 

Observat ions were made on a Bendix 111 t r a s o n i c  Cleaner Type U-12, con- 

s i s t i n g  of a  UG-2 genera to r  and a UTL-2 t randucer .  S i g n i f i c a n t  decontami- 

n a t i o n  e f f e c t s  were obta ined.  



96. A. K. Hardin,  I n - P i l e  De f i lm ing  of Process Tubes, HW-40120, General 
E l e c t r i c ,  R ich land,  WAY November 1955. 

Th i s  document r e p o r t s  t he  r e s u l t s  of sma l l - sca le  t e s t s  on d e f i l m i n g  

process tubes and a l s o  o u t l i n e s  l a rge r - sca le ,  more conc lus i ve  t e s t s .  The 

process tube f i l m  i s  r espons ib l e  f o r  t h e  ma jo r  source o f  r a d i a t i o n  and 

con tamina t ion  d u r i n g  process tube removal. The sma l l - sca le  t e s t s  showed 

t h a t  d e f i l m i n g  cou ld  be accomplished u s i n g  a s l u r r y  of diatomaceous e a r t h  

and a sod i  um dichromate, s u l f u r i c  a c i d  s o l u t i o n .  

97. J. C. Bresee e t  a l . ,  Gamma Rad ia t i on  Damage S tud ies  o f  Organic Pro- 
t e c t i v e  Coat ings and Gaskets, ORNL-2174, Oak Ridge Na t i ona l  Laboratory ,  
Oak Ridge, TIV, November 1955. 

S tud ies  have been c a r r i e d  o u t  on t h e  e f f e c t  o f  gamma i r r a d i a t i o n  on 

mounted and unmounted p r o t e c t i v e  coa t i ngs  and va r i ous  gasket  m a t e r i a l s .  

Q u a l i t a t i v e  r e s u l t s  o f  sc reen ing  s t u d i e s  and q u a n t i t a t i v e  r e s u l t s  o f  decon- 

t a m i n a t i o n  t e s t s  and phys i ca l  p r o p e r t y  measurements a r e  r epo r t ed .  

98. R. F. Stearns,  H igh Level  Contaminat ion Cont ro l  and Waste D isposa l ,  
KAPL-1406, Kno l l  s  Atomic Power Laboratory ,  Schenectady, NY, 
November 1955. 

The c lean-up and d isposa l  o f  r a d i o a c t i v e  waste i n  t h e  Rad ioac t i ve  

M a t e r i a l s  Labo ra to r y  a t  t h e  K n o l l s  Atomic Power Labora to ry  i s  lessened 

c o n s i d e r a b l y i f  t h e  p rob lemsof  r a d i o a c t i v e  con tamina t ion  a r e  taken  i n t o  

c o n s i d e r a t i o n  d u r i n g  t h e  des ign  o f  i r r a d i a t i o n  t e s t  dev ices  and l a b o r a t o r y  

equipment. 

Opera t iona l  exper ience and eng ineer ing  work have a l s o  r e s u l t e d  i n  

development o f  many techniques and equipment which have a ided  i n  r educ ing  

t h e  c o s t s  of h i g h - l e v e l  r a d i o a c t i v e  c lean-up and waste d i sposa l .  

99. F. P. S c h i l l i n g ,  E f f e c t  o f  F i r s t  Cyc le  Scrub R a t i o  Reduct ion on Decon- 
t am ina t i on  i n  t h e  25 Process, IDO-14358, Phi  11 i p s  Petroleum Company, 
December 1955. 

A r e p o r t  was made on a p l a n t  t e s t  a t  t h e  Idaho Chemical Process ing 

P l a n t  (ICPP) on t h e  e f f e c t  o f  f i r s t  c y c l e  scrub f l o w  r a t i o  on decontaminat ion 



i n  the "25" Process. Uranium i s  recovered from aluminum-uranium a l l o y s  a t  

the I C P P  i n  th ree so lvent  e x t r a c t i o n  cycles using packed columns w i t h  

hexone ex t rac tan t .  Results and conclusions are g iven f o r  a reduced f i r s t  

cyc le  scrub ra te .  

100. I n v e s t i g a t i o n  o f  Radioact ive Decontamination Methods f o r  Sodium 
Reactor Svstem Com~onents. KAPL-1456. Knol l  s Atomic Power Laboratory. 
~ c h e n e c t s ~ ,  NY,  kce ember -1 9551 

Experimental r e s u l t s  obtained by decontaminating sodium handl ing 

equipment i n  an MTR i n - p i l e  loop i r r a d i a t i o n  t e s t  r e s u l t e d  i n  a recommended 

decontamination procedure f o r  sodium handl ing systems. 



101. R. L loyd,  Decontaminabil i t y  of S t r u c t u r a l  M a t e r i a l s  and Sur face - 
Coatings f o r  Use i n  Nuclear  I n s t a l l a t i o n s ,  WAPD-PWR-CP-3052, 
Westinghouse E l e c t r i c ,  P i t t sbu rgh ,  PA, 1956. 

F i f t e e n  common b u i l d i n g  m a t e r i a l s  and s i x  commercial sur face coa t i ngs  

have been i n v e s t i g a t e d  i n  regard  t o  t h e i r  r e t e n t i o n  o f  f i s s i o n  products  

and t h e i r  ease o f  decontaminat ion by o r d i n a r y  j a n i t o r i a l  methods. 

102. Pressur ized Water Reactor Program f o r  t h e  Per iod  January 13, 1956 
t o  February 23, 1956, WAPD-MRP-60, Westinghouse E l e c t r i c ,  P i t t s b u r g h ,  
PA, 1956. 

A t echn i ca l  progress r e p o r t  was made on t h e  p ressur ized  water  r e a c t o r  

program i n c l u d i n g  sec t i ons  on f i s s i o n  p roduc t  removal f rom water  and a i r ,  

and chemical decontaminat ion o f  equipment. 

103. Proposed Procedures f o r  Chemical Decontaminat ion o f  PWR, WAPD-CP- 
2719, Westinghouse E l e c t r i c ,  P i t t sbu rgh ,  PA, 1956. 

Deconta~i i - inat ion procedures a re  proposed f o r  a PWR p l a n t .  The p ro -  

cedures deal  ma in l y  w i t h  decontaminat ion of an i s o l a t e d  coo lan t  l o o p  and 

assoc ia ted  p u r i f i c a t i o n  loop.  

104. Decontaminat ion o f  H Loop Fo l l ow ing  a Fuel Element F a i l u r e ,  HW-42081, 
General E l e c t r i c ,  Richland, WAY March 1956. 

Dur ing an exper iment be ing performed i n  t h e  r e c i r c u l a t i o n  1 oop 

u t i l i z i n g  process tube 0961-H, a s tandard uranium f u e l  element f a i l e d  by 

i n t e r g r a n u l a r  a t t a c k  o f  t h e  aluminum j a c k e t .  Rad ioac t i ve  m a t t e r  reached 

t h e  o u t - o f - p i l e  components o f  t he  l oop  be fo re  t h e  e f f l u e n t  was d i v e r t e d  t o  

a ho t  d r a i n .  Th i s  r e p o r t  descr ibes  t h e  work performed i n  decontaminat ing 

t h e  l o o p  and p l a c i n g  i t  back i n t o  se rv i ce .  



105. Thorex P i l o t  P l an t ,  Decontaminat ion o f  t h e  Feed Adjustment System 
and R a d i a t i o n  Exposures Received by Personnel Engaged i n  Mod i f y i ng  a 
Vapor L i n e  i n  t h e  System, CF-56-3-154, Oak Ridge Na t i ona l  Laboratory ,  
Oak Ridge, TN, March 1956. 

Easy decontaminat ion was accomplished i n  seven 30% n i t r i c  a c i d  t r e a t -  

ments and f i v e  20% sodium hydrox ide  - 2% sodium t a r t r a t e  t reatments .  

106. J. H. Walker and G: S.  Sadowski, Thorex P i l o t  P l a n t  Decontaminat ion 
Run IX-16, CF-56-4-184, Oak Ridge Na t i ona l  Laboratory ,  Oak Ridge, 
TN, A p r i l  1956. 

Decontaminat ion was r e q u i r e d  i n  t h e  Thorex P i l o t  P l a n t  t o  p e r m i t  

replacement o f  f a u l t y  equipment and t o  i n s t a l  1 s h i e l d i n g .  The procedure 

used i n  t h e  decontaminat ion i s  inc luded ,  and decontaminat ion and r a d i a t i o n  

exposure da ta  c o l l e c t e d  d u r i n g  t h i s  work a r e  r epo r t ed .  

107. J. 9. Hu f f ,  E f f e c t i v e n e s s  o f  Var ious S o l u t i o n s  f o r  Decontaminat ing 
S ta in1  ess S tee l ,  Lead and Glass, IDO-14379, Phi  11 i p s  Petroleum Com- 
pany, May 1956. 

The r e s u l t s  o f  a s e r i e s  o f  comparat ive t e s t s  a r e  presented i n  t h r e e  

t a b l e s .  Spots were u n i f o r m l y  contaminated on lead,  g l ass  and s t a i n l e s s  

s t e e l  su r faces .  The e f f e c t i v e n e s s  o f  va r i ous  reagents  and p r o p r i e t a r y  

compounds toward removal o f  rad iocontami  nants  was s tud ied .  Some s o l u t i o n s  

were thousands o f  t imes more e f f e c t i v e  than  c e r t a i n  used c l ean ing  agents.  

Separate techniques a r e  g e n e r a l l y  r e q u i r e d  f o r  decontaminat ing t h e  i n d i -  

v i d u a l  su r faces .  

108. W. L. Walker, Cor ros ion  o f  Types 304-6 and 347 S t a i n l e s s  S tee l  by 
Oxa l i c  Acid,  HW-40804, General E l e c t r i c ,  R ich land,  WAY May 1956. 

Cor ros ion  damage was i n c u r r e d  i n  t h e  use o f  o x a l i c  a c i d  as a c l e a n i n g  

agent f o r  process equipment. Samples o f  t ypes  304-L and 347 s t a i n l e s s  

s t e e l  which have been sub jec ted  t o  a s e n s i t i z i n g  hea t  t rea tment ,  and 

samples o f  A-55 t i t a n i u m  i n  t h e  "as r ece i ved "  c o n d i t i o n ,  were exposed t o  

10 v o l %  o x a l i c  a c i d  f o r  pe r i ods  r ang ing  f rom 0.5 t o  100 h r  a t  temperatures 

r ang ing  f rom 25 t o  100°C. Resu l t s  a r e  g iven.  



109. S ta tus  o f  202-A B u i l d i n g  Areas Contaminated w i t h  P lu ton ium as Resu l t  
o f  L-6 Blowback, HW-43073, OUO, General E l e c t r i c ,  R ich land,  WA, 
May 1956. 

On February  27, 1956, p lu ton ium s o l u t i o n  and m i s t  ( n i t r i c  a c i d  s o l u -  

t i o n )  was f o r c e d  froni  an i ns t r umen t  l i n e  l e a d i n g  t o  t h e  L-6 tank, when t h e  

tank was p ressur i zed ,  g r o s s l y  con tamina t ing  t h e  west end o f  t h e  p i p e  

ga l  l e r y ,  west PVC s t a t i o n  and t o  a  l e s s e r  degree t h e  canyon lobby .  P a r t i a l  

decontaminat ion was accomplished and r e s i d u a l  con tamina t ion  was can ta ined  

by ove rcoa t i ng  w i t h  p a i n t .  

110. C. E. S i n c l a i r ,  PWR Rad ioac t i ve  Waste Disposal  System Decontaminat ion 
Room Waste Evapora t ion  U n i t  Shop Order 1-43-8043, WAPD-PWR-PMF-311 , 
Westinghouse E l e c t r i c ,  P i t t s b u r g h ,  PA, May 1956. 

The decontaminat ion room waste evapora t ion  u n i t  r e q u i r e d  f o r  t h e  

PWR r a d i o a c t i v e  waste d isposa l  system i s  descr ibed.  

111. F. B. Fa i rbanks and D. C .  Morse, C a l c u l a t i o n  o f  Residual  A c t i v i t y  i n  
APPR-1 Reactor Components A f t e r  Shutdown. APAE-MEMO-31. A lcoa 
Products,  Inc . ,  June 1956. 

An a n a l y s i s  was undertaken i n  o r d e r  t o  examine t h e  r a d i a t i o n  hazards 

assoc ia ted  w i t h  d isassembl ing t h e  APPR-1 sometime a f t e r  shutdown and 

sh ipp ing  t h e  va r i ous  components t o  a  new l o c a t i o n .  

112. D. 0.  Campbell, Decontaminat ion o f  t h e  Homogeneo~~s Reactor Expe r i -  
ment, ORNL-1839, Oak Ridge Na t i ona l  Laboratory ,  Oak Ridge, TN, 
June 1956. 

A f t e r  shutdown t h e  Homogeneous Reactor Exper iment system was decon- 

taminated i n  about  1  month, w i t h o u t  desca l ing ,  f rom an a c t i v i t y  l e v e l  of 

1000 r / h r  t o  5-200 r / h r .  Th i s  was s u f f i c i e n t  t o  pe rm i t  d i sman t l i ng .  The 

t r ea tmen t  c o n s i s t e d  i n  washing t w i c e  w i t h  each o f  t h e  reagents  5% n i t r i c  

ac i d ,  35% n i t r i c  ac id ,  and 10% sodium hydrox ide  - 1.5% sodium t a r t r a t e  - 
1.5% hydrogen perox ide  and numerous t imes  w i t h  wa te r .  O v e r a l l  decontamina- 

t i o n  f a c t o r s  were 22 t o  25, i n c l u d i n g  decay. Decontaminat ion f a c t o r s  w i t h  

a  s ing1 e reagen t  were between 1 and 2.25. 



11 3. B. H. Morr ison and R. E. Blanco, The Hermex Process f o r  Metal Decon- 
taminat ion by Mercury Processing, CF-56-1-151, Oak Ridge Nat ional  
Laboratory, Oak Ridge, TN, 1956. 

The Hermex process f o r  decontaminating metals was inves t iga ted .  The 

process invo lves  d i s s o l u t i o n  o f  t he  metal i n  ho t  mercury, removal of 

f i s s i o n  products and i m p u r i t i e s  by s lagging and so lvent  washing, and 

recover ing the  p u r i f i e d  metal by v o l a t i  za t ion .  

114. E. S. Bomar, Copper Decontamination Work a t  Federated Metals i n  S t .  
Louis, CF-56-6-87, Oak Ridge Nat ional  Laboratory, Oak Ridge, TN, 
June 1956. 

An i n d u s t r i a l  sca le  experiment i n v o l v i n g  100 tons o f  scrap copper 

has been completed t o  check the  r e s u l t s  of l abo ra to ry  equipments on the  

use o f  f i r e  r e f i n i n g  as a means o f  removing uranium contamination. Samples 

o f  the  r e f i n e d  metal were checked a t  ORNL f o r  uranium content  by a c t i v a t i o n  

analyses and found t o  have on t h e  average l ess  than 0.66 pg o f  U/g o f  

metal sample. The bul  k o f  the  a c t i v i t y  was found i n  t h e  slag. The above 

l e v e l  of a c t i v i t y  was considered acceptable by the  OR0 o f  t he  AEC. 

11 5. K. H. McCorkl e and W. R. Winsbro, Decontamination o f  t he  ORNL Thorex 
P i  l o t  P lan t ,  ORNL-2058, Oak Ridge Nat ional  Laboratory, Oak Ridge, 
TN, J u l y  1956. 

Decontamination o f  t he  Thorex P i l o t  P lan t  i s  described. Twenty-four 

major pieces o f  h i g h l y  contaminated s ta in less -s tee l  processing equipment 

were decontaminated i n  19 days t o  sa fe  working l e v e l s  by a l t e r n a t e  treatments 

w i t h  20% sodium hydroxide - 2% sodium t a r t r a t e  and 20% n i t r i c  ac id .  Oxa l ic  

a c i d  o r  c i t r i c  a c i d  was subs t i t u ted  f o r  t a r t a r i c  a c i d  i n  about h a l f  t he  

treatments. The average cos t  per t reatment  was $222; t he  t o t a l  c o s t  was 

$36,000. 



116. W .  L. Walker, Cor ros ion  o f  Type 304L S t a i n l e s s  S tee l  by S o l u t i o n  of  
N i t r i c  Acid-Sodium Dichromate and N i t r i c - H y d r o f l u o r i c  Acids,  
HW-46369, General E l e c t r i c ,  R ich land,  WA, October 1956. 

F o r t y - e i g h t  samples o f  Type 304L s t a i n l e s s  s t e e l  were g i ven  a  sens i -  

t i z i n g  heat  t r e a t n e n t  and exposed t o  s o l u t i o n s  o f  29 w t %  n i t r i c  a c i d  - 20 wt% 

sodium d ichromate and 20 wt% n i t r i c  a c i d  - 3  w t %  h y d r o f l u o r i c  a c i d  f o r  

t imes rang ing  f rom one-ha l f  t o  24 h r  a t  temperatures f rom 25OC t o  t h e  

atmospheric b o i l i n g  p o i n t s  o f  t h e  two s o l u t i o n s .  A t  t h e  b o i l i n g  p o i n t ,  

t h e  n i t r i c - d i c h r o m a t e  s o l u t i o n  e x h i b i t e d  c o r r o s i o n  r a t e s  as h i g h  as 0.2 i n .  

p e n e t r a t i o n  per  month ( ipm) and t h e  n i t r i c - h y d r o f l u o r i c  s o l u t i o n  gave 

r a t e s  o f  about 1 .0  ipm. The n i t r i c - d i c h r o m a t e  s o l u t i o n  appeared t o  show 

a  change i n  c o r r o s i v e  mechanism w i t h  i n c r e a s i n g  temperature,  w h i l e  t h e  

n i t r i c - h y d r o f l u o r i c  s o l u t i o n  s imply  e x h i b i t e d  an inc rease  i n  c o r r o s i o n  

r a t e  w i t h  i n c r e a s i n g  temperature.  Both s o l u t i o n s  a r e  ex t reme ly  c o r r o s i v e ;  

however, j u d i c i o u s  s e l e c t i o n  o f  c o n t a c t  t ime  and temperature can min im ize  

t h e  damage. 

117. A.  Brunstad, Cor ros ion  o f  S t a i n l e s s  S tee l ,  T i t an ium and Tantalum i n  
P l u t o n i u m - N i t r i c  Ac id  So lu t ions .  HW-46779. General E l e c t r i c .  R ich land.  
WA, November 1956. 

T h i s  r e p o r t  con ta ins  i n f o r m a t i o n  and r e s u l t s  on c o r r o s i o n  o f  s t a i n -  

l e s s  s t e e l ,  t i t a n i u m  and tan ta lum i n  p lu ton ium-n i  t r i c  a c i d  s o l u t i o n ,  w i t h  

and w i t h o u t  su l  f a t e  i ons .  



118. N. W. B lansky e t  a1 . , Deconta~i i inat ion o f  Ca lder  and Chapel Cross 
I r r a d i a t e d  Fuel  Element Con ta iners  and Baskets P a r t  I, P r e l i m i n a r y  
Small Sca le  Tests,  IGR-TI\-W-478, UKAEA, R i s l ey ,  England, 
February 1  957. 

Small s c a l e  t e s t s  have been r u n  t o  compare t h e  e f f e c t i v e n e s s  o f  

va r i ous  decontaminat ion procedures on s t e e l ,  r u s t e d  s t e e l ,  p a i n t e d  s t e e l ,  

and L i m p e t i t e  coated s t e e l  su r faces .  Hosing w i t h  10% S.D.G.3 ( 2  p a r t s  

EDTA, 4  p a r t s  c i t r i c  ac i d ,  3  p a r t s  Comprox A, and s u f f i c i e n t  Na2C03 t o  

produce a  pH o f  3  i n  aqueous s o l u t i o n )  u s i n g  a  r e c i r c u l a t i n g  system showed 

t h e  most p o t e n t i a l  f o r  f u l l  s ca le  ope ra t i on .  

119. Eva lua t i on  o f  M o n t m o r i l l o n i t e  C lay  f o r  Use i n  Decontaminat ion o f  
PWR Rad ioac t i ve  Waste L iquors ,  WAPD-PWR-CP-2164, Westinghouse 
E l e c t r i c ,  P i t t s b u r g h ,  PA, February 1957. 

The f e a s i b i l i t y  o f  us i ng  m o n t m o r i l l o n i t e  c l a y  f o r  decontaminat ion o f  

waste l i q u o r s  because o f  i t ' s  c a t i o n i c  exchange p r o p e r t i e s  was s tud ied .  

120. L. A. Waldman, Addendum and E r r a t a  o f  WAPD-CP-1200, WAPD-CP-1364, 
March 1957. 

Resu l t s  a r e  presented on t e s t i n g  o f  t h e  e f f e c t  o f  su r f ace  f i n i s h  on 

con tamina t ion  w i t h  i r r a d i a t e d  U02. 

121 . G. S. Sadowski, "Decontamination o f  Process ing Plants:' Nucleonics,  
v o l .  15, no. 3, Oak Ridge Na t i ona l  Labora to ry ,  Oak Ridge, TIV, 
March 1957. 

The e f f i c i e n c y  o f  b u i l t - i n  decontaminat ion f a c i l i t i e s  i n  r e a c t o r -  

f u e l  p rocess ing  p l a n t s  i s  documented. 

122. "Decontaminable Sur faces and Procedures f o r  Hot Ce l l s , "  Fifth-tiat 
Labo ra to r i es  and Equipment Conference, P h i l a d e l p h i a ,  PA, March 1957. 

The d e c o n t a m i n a b i l i t y  o f  p r o t e c t i v e  su r faces  used i n  h o t  cave con- 

s t r u c t i o n  i s  conipared. A lso  i nc l uded  a r e  t h e  su r faces  i n  use i n  Oak 



Ridge Na t i ona l  Labora to ry  ho t  caves, methods t o  decontaminate t h e  caves 

and general  decontaminat ion procedures f o r  ( a )  s t a i n l e s s  s t e e l  sur faces,  

( b )  concrete,  ( c )  pa in ted  sur faces,  ( d )  aspha l t  f l o o r  t i l e ,  and ( e )  copper 

and brass sur faces.  

123. F. L. C u l l e r  and W. H. Pennington, Decontaminat ion Study o f  1205 
CanyonITD-416, ORNL-541, Oak Ridge Nat iona l  Laboratory ,  Oak Ridge, 
TN, March 1957. 

The procedure used f o r  decontaminat ion o f  equipment by washing w i t h  

ho t  n i t r i c  ac id ,  water,  steam and o t h e r  agents f o r  f a i r l y  l o n g  per iods  of 

t ime  was s tud ied .  

124. The Decontaminat ion of KAPL 120 Loop, KAPL-M-SMS-67, Kno l l  s  Atomic 
Power Laboratory ,  Schenectady, NY, May 1957. 

Th i s  r e p o r t  summarizes t h e  procedures and data ob ta ined  i n  t h e  

decontaminat ion o f  KAPL-120 l o o p  a t  HAPO. A  f i l l  and f l u s h  procedure, 

us i ng  t h e  concent ra ted  reduc ing  decontaminat ion s o l u t i o n ,  was used t o  

s o l u b i l  i z e  and remove t h e  c rud  sca le '  f rom t h e  o u t - p i l e  l o o p  sur faces .  

125. S. F. Lan ie r ,  Rad ioac t i ve  Envi rons Contamination, TID-3603, WUO, 
Technica l  I n f o r m a t i o n  Serv ice,  Oak Ridge, TN, May 1957. 

References a r e  g i ven  t o  88 r e p o r t s  on r a d i o a c t i v e  env i rons  contami- 

n a t i o n  exc lud ing  weapons t e s t  r e p o r t s .  The pe r i od  covered i s  f rom 1953 

t o  1957. 

126. H. A. McLain, Chemical Cleaning and Storage o f  t h e  HRT Steam and 
Coo l ing  Water Systems, CF-57-6-36, Oak Ridge Nat iona l  Laboratory ,  
Oak Ridge, TN, June 1957. 

A  10% phosphor ic  a c i d  s o l u t i o n  w i t h  0.2% "Rodine 45" i n h i b i t o r  i s  

recommended f o r  chemical c lean ing .  Wet s to rage  i s  recommended f o r  bo th  

systems. The steam system i s  t o  be s to red  i n  steam condensate w i t h  100 ppm 

hydraz ine  and t h e  c o o l i n g  system i n  steam condensate w i t h  1000 ppm potas-  

sium chromate. 



127. H. Suss, Cleaninq o f  Carbon, Low A l l o y  and Sta in less  Steel Pipe and 
Tubing f o r  Nucl ear Cool an t  Systems, KAPL-M-HOS-3, Knol l  s Atomic 
Power Laboratory, Schenectady , NY,  J u l y  1957. 

The problems and appl i c a b i l  i t y  of the  var ious standard methods f o r  

c lean ing  u n i r r a d i a t e d  i n d i v i d u a l  lengths of carbon, low a l l o y ,  and A I S I  

300 se r ies  s t a i n l e s s  s tee l  p i p i n g  and tub ing  f o r  nuclear  se rv i ce  are  

described. The b ib l i og raphy  conta ins d e t a i l s  on c lean ing  methods and/or 

so lu t i ons  t o  be used. 

128. J. 0. Blomeke and M. F. Todd, Uranium-235 Fiss ion-Product  Product ion 
and a Funct ion o f  Thermal Neutron Flux, I r r a d i a t i o n  Time, and Decay 
Time I. Atomic Concentrations and Gross Tota ls ,  ORNL-2127, p t .  1, vo l  . 1, 
Oak Ridge Nat ional  Laboratory, Oak Ridge, TN, August 1957. 

Levels o f  f i s s i o n  products r e s u l t i n g  froni thermal f i s s i o n  o f  235u 

i n  reac to r  f u e l s  were computed over a wide range o f  r e a c t o r  opera t ing  con- 

d i t i o n s  and decay times. Values f o r  approximately 300 f i s s i o n  products 

are presented i n  graphical  form together  w i t h  gross t o t a l s  o f  rad io -  

a c t i v i t i e s ,  r a d i a t i o n  powers, and thermal neutron poisoning. The gamma 

spectrum i s  f u r t h e r  broken i n t o  f o u r  groups of spec i f ied  energy ranges which 

are  s u i t a b l e  f o r  use i n  s h i e l d i n g  design. (Tabulat ions of these proper t ies  

are  arranged as t o  cha in  o r  mass number, element, and as t o  the  rare-gas 

and rare-ear th  groups. The c a l c u l a t i o n s  assume constant  replenishment o f  

2 3 5 ~ ,  constant  reac to r  power operat ion,  and no f i ssion-product separat ions 

dur ing  i r r a d i a t i o n . )  

129. J. 0. Blomeke and M. F. Todd, Uranium-235 Fission-Product Product ion 
and a Funct ion o f  Thermal Neutron Flux, I r r a d i a t i o n  Time, and Decay 
Time I. Atomic Concentrat ions and Gross Tota ls ,  ORNL-2127, p t .  1, vo l .  2, 
Oak Ridge Nat ional  Laboratory, Oak Ridge, TN, August 1957. 

See Abst rac t  f o r  Reference 128. 



130. Rad ioac t i ve  Decontaminat ion Procedures and Equipment, IGRL-IBR-27, 
UKAEA, R i s l  ey , England, September 1957. 

A b i b l i o g r a p h y  was compi led on r a d i o a c t i v e  decontaminat ion p u b l i c a -  

t i o n s  which were i ssued  up t o  December 1956. Sources used were Un i t ed  

Kingdom, Canadian, and U.S. r e p o r t  abs t rac t s ,  Nuclear Science Abs t rac ts ,  

Engineer ing Index (1950-1955), and I n d u s t r i a l  A r t s  Index (1956).  

131. R. D. Bavbarz. "Decontaminat ion o f  a Homoaeneous Reactor." Presented 
a t  ~ m e r i c a n  ~ i c l e a r  Soc ie t y  Meetinq, ~ i t t i b u r q h ,  PA, ~ u n e  1957, 
CF-57-9-59, Oak Ridge Nat iona l  Laboratory ,  Oak Ridge, TN, September 
1957. 

A s a t i s f a c t o r y  method o f  decontaminat ing a homogeneous r e a c t o r  has 

been developed us ing  a chromous s u l f a t e - s u l f u r i c  a c i d  s o l u t i o n  t o  d i s s o l v e  

and remove t h e  ox ide  c o r r o s i o n  f i l m  depos i ted  on s t a i n l e s s  s t e e l  f rom 

urany l  s u l f a t e  s o l u t i o n s  a t  300°C. 

132. M. L. Smith, I n t e r n a l  and Ex te rna l  Decontaminat ion o f  Rear Face 
P i  p ing,  HW-53297, General E l e c t r i c ,  Rich1 and, WA, October 1957. 

The i n t e r n a l  and ex te rna l  decontaminat ion o f  H Reactor  i s  accornplished 

through t h e  u t i l i z a t i o n  o f  e x i s t i n g  f a c i l i t i e s  w i t h  s l i g h t  m o d i f i c a t i o n s .  

The r e a r  r e l i e f  r i s e r  was used as a supp ly  man i f o l d  and t h e  s o l i d  feeds 

system as a supply  system t o  pump t h e  decontaminat ing s o l u t i o n  through t h e  

r e a r  f ace  p i p i n g .  Th i s  c l ean ing  technique a l lowed a l a r g e  r e d u c t i o n  o f  t h e  

smearable con tamina t ion  on t h e  r e a r  face.  

133. G. E. Henry, U l t r a s o n i c s  f o r  Rad ioac t i ve  Decontamination, AECU-3590, 
General E l e c t r i c ,  Richland, WA, November 1957. 

P r e l i m i n a r y  t e s t s  have been r u n  t o  determine whether u l t r a s o n i c  

v i b r a t i o n  would be e f f e c t i v e  i n  removing mixed r a d i o a c t i v e  depos i t s  f rom 

t h e  i n s i d e  sur face  o f  s t e e l  p ipes i n  a hea t  exchanger. D i f f e r e n t  f r e -  

quencies (20  KC/S, 1000 KC/S) have been used a t  t he  maximum power l e v e l s  

conven ien t l y  a t t a i n a b l e .  D i f f e r e n t  l i q u i d s  were compared f o r  c l e a n i n g  

e f f ec t i veness ,  w i t h  and w i t h o u t  u l t r a s o n i c s .  



134. Rad ioac t i ve  Decontamination o f  t h e  60 Ton Overhead Crane i n  a  
Separat ions Faci  1  i ty, HW-52734, General E l e c t r i c ,  Richland, WA, 
. ~ - - -- 
November 1957. 

A crane decontaminat ion program, i n c o r p o r a t i n g  new c l ean ing  and per-  

sonnel exposure c o n t r o l  techniques, was employed t o  achieve a s i g n i f i c a n t  

r e d u c t i o n  i n  r a d i a t i o n  l e v e l s  on t h e  crane w i t h i n  a  2-week per iod .  As a 

r e s u l t  o f  t h i s  program crane ca twa lk  t ime  l i m i t s ,  which p r i o r  t o  c l ean ing  

ranged f rom l e s s  than  30 sec t o  6  min, were increased t o  10 t o  20 min. 

The p r i n c i p a l  decontaminat ing agent was an o rgan ic  so lven t ,  I n h i b i t e d  

1,1,1 t r i c h l o r o e t h a n e  (Methyl Chloroform, CH3CC1 3 ) .  The use o f  a  spray gun 

assembly, through which compressed a i r  a t  25 p s i  was in t roduced t o  t h e  

so l ven t  stream near t h e  spray nozzle,  increased t h e  e f f e c t i v e n e s s  o f  t h e  

so l ven t  spray method, p a r t i c u l a r l y  on o i l y  surfaces and i n  cracks and 

c rev i ces .  

135. W .  N. Koop, Disposal  o f  Decontaminat ion Agents f o r  Reactor Rear Face 
P ip ing ,  HW-53372, General E l e c t r i c ,  Richland, WA, November 1957. 

A sampling and a n a l y t i c a l  program was designed t o  determine t h e  

t o x i c o l o g i c a l  and r a d i o l o g i c a l  consequences of decontaminat ing w i t h  Turco 

4306-By and t o  recommend c o n t r o l  measures f o r  f u t u r e  uses of t h i s  reagent.  

Resu l ts  show t h a t  no major  r i v e r  p o l l u t i o n  problems developed from d i s -  

posal of t h e  spent  c l ean ing  s o l u t i o n .  

136. P.  W. Frank, C a l c u l a t i o n  o f  F i s s i o n  Product  A c t i v i t y  i n  PWR f rom a 
Seed P l a t e  F a i l u r e ,  WAPD-TM-83, Westinghouse E l e c t r i c ,  P i t t sbu rgh ,  
PA, November 1957. 

Equat ions a r e  developed i n  t h i s  r e p o r t  t o  serve as a bas i s  f o r  t h e  

eva lua t i on  o f  t h e  f i s s i o n  p roduc t  problem assoc ia ted  w i t h  a  c l add ing  

f a i l u r e  o f  a  PWR seed p l a t e .  



137. E. L. S h i r l e y ,  Decontamination o f  a Pr imary Coolant  Water Loop A f t e r  
a Magnesia I n c i d e n t ,  KAPL-M-ELS-8, OUO, K n o l l s  Atomic Power Labora- 
t o r y ,  Schenectady , NY, November 1957. 

A procedure i s  proposed f o r  removing magnesia deposi ted on f u e l  su r -  

faces i n  a carbon s t e e l  loop.  The bas i s  i s  t h e  r e l a t i v e l y  h i g h  s o l u b i l i t y  

o f  MgO i n  Cop-water. 

138. F. C. S ta i ne r ,  Decontamination o f  t h e  S3G/S4G Steam Generators,  
KAPL-M-SMS-88, K n o l l s  Atomic Power Laboratory ,  Schenectady, NY, 
November 1957. 

T h i s  r e p o r t  con ta ins  i n f o r m a t i o n  on chemical methods f o r  t h e  decon- 

t am ina t i on  o f  steam generators .  

139. P r e l i m i n a r y  Report  o f  T-552352, Decontaminat ion o f  S1W Starboard 
Loop, Pressure Vessel, P ressur ize r ,  Hyd rau l i c  Serv ice  System and 
P u r i f i c a t i o n  System, NRFS-PR-63, Westinghouse E l e c t r i c ,  P i t t s b u r g h ,  
PA, December 1957. 

A t e s t  was made t o  o b t a i n  d i r e c t  exper imenta l  i n f o r m a t i o n  on t h e  

o v e r a l l  aspect  o f  decontaminat ing t h e  p r imary  sur face  area o f  t h e  S1W 

p l a n t .  I n f o r m a t i o n  ob ta ined  was: 1 ) o p e r a t i o n  f e a s i b i l i t y  of t h e  decon- 

t am ina t i on  process, 2) c o s t  o f  decontaminat ion and t ime  requ i red ,  

3 )  eng ineer ing  requirements,  4 )  decontaminat ion f a c t o r ,  5 )  immediate and 

long- term e f f e c t s  on p l a n t  m a t e r i a l s ,  and 6 )  reduc ing  decontaminat ion 

s o l u t i o n  chemis t ry  o f  l a rge -sca l  e processes. 



140. C. F. M i l l e r  e t  a l . ,  "Decontamination React ions of Synthesized F a l l o u t  
f o r  Nuclear  Detonat ions,  I. Nuclear  Detona t ion  i n  Sea Water," J. o f  
C o l l o i d  Science, vo l .  13, no. 337-347, 1958. 

The expected general  composi t ion of f a l l o u t  from a nuc lear  de tona t ion  

i n  a  homogeneous 1 i q u i d  medi um (sea water) i s  repor ted .  Simp1 i f i e d  contami- 

nants each c o n t a i n i n g  a s i n g l e  f i s s i o n  p roduc t  (FP) element and sea water  

a p p l i e d  t o  a  pa in ted  su r f ace  were decontaminated by wate r  washing. Decon- 

t am ina t i on  as a f u n c t i o n  o f  i n i t i a l  l e v e l  o r  su r face  d e n s i t y  o f  most o f  

t he  FP elements used f o l l o w s  t he  modi f ied F reund l i ch  r e l a t i o n s h i p .  

14.1. Z.  Dlouhy and J. Maly, " K i n e t i c s  o f  Adsorp t ion  o f  a  M i x t u r e  o f  
Radioisotopes on Surface," Proceedings o f  the  2nd Un i t ed  Nat ions 
I n t e r n a t i o n a l  Conference on the  Peaceful Use of  Atomic Energy, 
2096-Czechoslovakia, vo l  . 28, Geneva, Swi tze r land ,  1958. 

Stud ies were made us ing  p l a t e l e t s  o f  s t a i n l e s s  s t e e l  f o r  

de te rmin ing  t he  k i n e t i c s  of deso rp t i on  i n  t h e  washing process and t h e  

k i n e t i c s  o f  adsorp t ion  o f  t h e  rad io i so tope  caus ing t h e  contaminat ion of 

t he  sur face  as a f u n c t i o n  of concen t ra t ion ,  pH o f  contaminat ing so lu t i on ,  

and concen t ra t i on  o f  t h e  i n a c t i v e  s a l t s  o r  decontaminat ing agent i n  t h e  

decontaminat ing s o l u t i o n .  Resu l ts  a r e  g iven.  

142. R. E. Larson and S. L .  Wi l l i ams,  "Removal of Cor ros ion  Products from 
High Temperature, High P u r i t y  Water Systems w i t h  an A x i a l  Bed F i l t e r , "  
Corrosion, v o l .  14, 1958. 

The concen t ra t i on  o f  c o r r o s i o n  products  and o t h e r  i m p u r i t i e s  which 

produce undes i rab le  rad ionuc l  i d e s  must be ma in ta ined  a t  ext remely  low 

values i n  t h e  p r imary  coo lan t  systems of  nuc lea r  power p l a n t s  t o  keep t he  

r e s u l t i n g  dose r a t e  below c e r t a i n  maximum values. Normal ly  t h i s  has been 

accomplished by low temperature i o n  exchange o f  t h e  p ressur ized  water  

coo lan t .  An a x i a l  bed f i  1 t e r  has been developed which can relliove r a d i o -  

a c t i v e  c o r r o s i o n  products  f rom h igh  p u r i t y  p ressur ized  water coo lan t  a t  

opera t i ng temperatures. 



143. W .  0 .  See fe l d t ,  A l k a l i n e  Permanganate, ANL-6029, 1958. 

The use o f  a lkal ine-permanganate,  potassium permanganates and sodium 

hydrox ide ,  t o  decontaminate r e a c t o r s  i s  descr ibed  b r i e f l y .  

144. Decontaminat ion o f  Aluminum-Plutonium A l l o y s ,  HW-54735, General 
E l e c t r i c ,  R ich land,  WAY 1958. 

The e x c e l l e n t  su r f ace  scrubbing a c t i o n  a t t a i n e d  i n  u l t r a s o n i c a l l y  

a g i t a t e d  s o l u t i o n s  was u t i l i z e d  t o  loosen t h e  con tamina t ion  p a r t i c l e s  f rom 

t h e  a l l o y  su r face .  A f l o w i n g  wate r  r i n s e  c y c l e  w i t h  con t inuous  u l t r a s o n i c  

a g i t a t i o n  f l u s h e d  o u t  t h e  loosened r a d i o a c t i v e  p a r t i c l e s  l e a v i n g  a  nonsmear- 

a b l e  su r f ace  a f t e r  d r y i n g .  

The work r epo r t ed  here was under taken t o  develop a  method f o r  

decontaminat ing p lu ton ium c o n t a i n i n g  aluminum a l l o y s  t o  a  r a d i o a c t i v e l y  

nonsmearable s t a t e .  

145. General I n s t r u c t i o n s  f o r  t h e  Recovery of Rad ioac t i ve  Contaminated 
Equipment, SC-4225 M y  Sandia Corpora t ion ,  Albuquerque, NM, 1958. 

Th i s  document con ta i ns  t h e  e s s e n t i a l s  of t h e  p l ann ing  2nd a c t i o n  

necessary f o r  t h e  recovery  o f  r a d i o a c t i v e  contaminated equipment f o l l o w i n g  

a  r a d i o l o g i c a l  d i s a s t e r .  Records a r e  l i s t e d  which should  be c o l l e c t e d  

be fo re  a  d i s a s t e r ,  and t h e  t r a i n i n g  o f  personnel  f o r  recovery  teams i s  

o u t l i n e d .  Rad ia t i on  doses, r a d i a t i o n  i n d i c a t o r s ,  and p r o t e c t i v e  c l o t h i n g  

a r e  a l l  t r e a t e d  i n  a  genera l  fash ion .  Procedures a r e  g i ven  f o r  t h e  a c t u a l  

recovery  o f  equipment, w i t h  en.~phasis on personnel  sa fe t y ,  and decontamina- 

t i o n  techniques and m a t e r i a l s  a r e  reviewed. Graphs and s imp le  c a l c u l a t i o n s  

a r e  presented f o r  de te rm in i ng  s a f e  work l i m i t s  and r a d i a t i o n  doses under 

v a r i e d  c o n d i t i o n s .  A l i s t  o f  t y p i c a l  sources f o r  r a d i o l o g i c a l  s u p p l i e s  

and a  b r i e f  b i  b l  i og raphy  a r e  a1 so i nc l uded .  



146. P. J .  Bar ry ,  "Some General Cons idera t ions  i n  Chemical Decontamination," 
Hea l t h  phys ics ,  v o l .  1, Atomic Energy o f  Canada, L t d ,  Chalk R i ve r ,  
1958. 

The e lementary  p r i n c i p l e s  i n v o l v e d  i n  t h e  removal o f  r a d i o a c t i v e  

con tamina t ion  f rom sur faces  a r e  g iven .  The p r o p e r t i e s  o f  t h e  m a t e r i a l s  

used i n  washing formulae and t h e i r  use i n  f r e e i n g  c o t t o n  from d i f f e r e n t  

forms o f  con tamina t ion  and t h e  r o l e  o f  de te rgen ts  and seques te r ing  agents 

i n  p reven t i ug  re -con tamina t ion  u n t i l  t h e  wash l i q u o r  i s  removed a r e  descr ibed.  

147. C. M. Unruh, Chemical Decontaminat ion o f  t h e  I n t e r n a l  Surfaces o f  
Reactor Coolant  Systems, HW-54509, General E l e c t r i c ,  R ich land,  WAY 
March 1958. 

Th i s  r e p o r t  dea ls  w i t h  chemical  decontaminat ion o f  t h e  i n t e r n a l  surfaces 

o f  r e a c t o r  c o o l a n t  systems. The most reasonable  decontaminate i s  found 

through v a r i a t i o n  o f  chemicals,  concen t ra t i ons  and temperatures.  

148. E. J .  Witkowski ,  Rad ioac t i ve  Waste Disposal  and Decontaminat ion Annual 
Repor t  f o r  1957, CF-57-12-143, Oak Ridge Na t i ona l  Labora to ry ,  Oak 
Ridge, TN, A p r i l  1958. 

The main waste d isposa l  f a c i l i t i e s  a t  Oak Ridge Na t i ona l  Labora to ry  

a r e  covered i n c l u d i n g  d e s c r i p t i o n s  of t h e  ope ra t i ons  o f  t h e  hot-chemical  

and t h e  metal  waste systems, t h e  process waste system, and t h e  r a d i o a c t i v e  

gas system. Equipment decontaminat ion and o f f - s h i f t  se r v i ces  a r e  a l s o  

descr ibed.  

149. H. F. Jensen, P roduc t i on  Tes t  A u t h o r i z a t i o n  IP-161 -AE K-Reactor Tes t  
I n t e r n a l  Chemical Decontaminat ion,  HW-55849, General E l e c t r i c ,  
R ich land,  WA, A p r i l  1958. 

Th i s  p roduc t i on  t e s t  (IP-161 -AE) es tab l i shes :  1 ) t h e  decontaminat ion 

e f f i c i e n c i e s  o f  Turco 4 3 0 6 4  when used as a t h r o u g h - p i l e  i n t e r n a l  decon- 

taminant,  and 2 )  c o r r o s i o n  e f f e c t s  o f  Turco 4306-8 when used as a through-  

p i l e  i n t e r n a l  decontaminant. 



150. T. D. Dow, P roduc t i on  Tes t  A u t h o r i z a t i o n  IP-160-AE Deternl in 
a t i o n  E f f i c i e n c ~ y  of a  Throuqh-Reac t6  

a t i o n  o f  
Cor ros ion  Rates and Decontamin, w w 

A p p l i c a t i o n  of Turco 4306-B, HW-55818, General E l e c t r i c ,  R ich land,  WA, 
May 1958. 

T h i s  p roduc t i on  t e s t  au tho r i zes  t h e  t h rough - reac to r  a p p l i c a t i o n  o f  

Turco 4306-B as a  decontaminat ing agent  and t h e  use o f  a  r e a r  nozz le  

f l u s h i n g  dev i ce  ( f l o w  adap to r )  f o r  a  p r o t o t y p e  t e s t  on 11 se lec ted  

process tubes a t  t h e  DR-Reactor. The o b j e c t i v e s  o f  t h i s  t e s t  were: 1  ) t o  

determine t he  c o r r o s i o n  e f fec ts  on s l u g  can w a l l s  and assoc ia ted  process 

tubes when Turco 4306-B and subsequent c o r r o s i o n  i n h i b i t o r s  a r e  passed 

th rough  t h e  tubes, 2)  t o  determine t h e  decontaminat ion e f f e c t i v e n e s s  asso- 

c i a t e d  w i t h  t h e  use o f  Turco 4306-B, 3 )  t o  e s t a b l i s h  procedures f o r  t he  

i n s t a l l a t i o n  o f  f l o w  adaptors  and t h e  a d d i t i o n  o f  Turco 4 3 0 6 4  t o  t he  

process water,  and 4 )  t o  determine t he  e f f e c t i v e n e s s  o f  decontaminat ing 

w i t h  f low adaptors  i n  t h e  r e a r  nozz les as a g a i n s t  no f l o w  adaptors .  

151. W .  A. Oldham, Decontaminat ion S tud ies  i n  t h e  1706-KER Fac i  1  i ty  , 
HW-55720, General E l e c t r i c ,  R ich1 and, MA, A p r i l  1958. 

A number of chemical  reagents  were t r i e d  and Turco 4463-2A gave some 

success on p ieces  t h a t  c o u l d  be scrubbed v i g o r o u s l y  w h i l e  i n  t h e  s o l u t i o n  

f o r  3  t o  4  h r .  A s e r i e s  o f  decontaminat ion runs was made on p ieces  o f  t h e  

l oop  equipment u s i n g  t h e  Turco 4501 process. The specimens were success- 

f u l  1  y decontarni na ted  t o  ex t reme ly  1  ow 1 eve1 s w i t h  o n l y  one decontarni n a t i  ng 

c y c l  e. 

A1 1 equipment p ieces  decontaminated were 304 s t a i n 1  ess s t e e l  ; some 

con ta ined  a smal l  area o f  S t e l l i t e  No. 6. 



152. T. V .  Lane, Cor ros ion  E f fec ts  of a Turco 4306-B Simulated F l u s h  on a 
1706-KE Mock-Up Tube, HW-55854, General E l e c t r i c ,  R ich land,  WAY 
A p r i l  1958. 

Tests  were made t o  determine t h e  c o r r o s i v e  r a t e s  o f  t h e  Turco 4306-B 

process on an aluminum mock-up tube. The Turco 4306-B process d i d  n o t  

produce unusual o r  severe p i t t i n g  on t h e  tubes.  

153. W.  B. C o t t r e l l  e t  a l . ,  Disassembly and Pos tope ra t i ve  Examinat ion o f  t h e  
A i r c r a f t  Reactor Experiment, ORIVL-1863, Oak Ridge Na t i ona l  Labora to ry ,  
Oak Ridge, TN, A p r i l  1958. 

The disassembly and examinat ion o f  components of an a i r c r a f t  r e a c t o r  

exper iment  was concluded i n  November 1954. 

154. W .  A. Oldham e t  a l . ,  Decontaminat ion S tud ies  i n  t h e  1706-KER F a c i l i t y  
Phase 11, HW-55987, General E l e c t r i c ,  R ich land,  WAY May 1958. 

Th i s  r e p o r t  con ta i ns  data r e s u l t i n g  from a c o n t i n u a t i o n  of  t h e  decon- 

t am ina t i on  s t u d i e s  r e p o r t e d  i n  HW-55720. A l l  t e s t s  were conducted us i ng  

t h e  Turco 4501 Decontaminat ing Process, by v a r y i n g  t h e  t ime, temperature,  

concen t ra t i on ,  e t c . ,  o f  t h e  va r i ous  baths.  

Most of t h e  t e s t i n g  was done on m a t e r i a l s  f rom t h e  h i g h  temperature 

KER loops.  Several  t e s t s  were a l s o  conducted on s t a i n l e s s  s t e e l  p ieces  

contaminated by 105-KE Reactor.  

155. H. F. Jensen,Tests Performed a t  t h e  K Reactors t o  E f f e c t i v e l y  Decon- 
tamina te  t h e  Process P i p i n g  by an I n t e r n a l  Chemical F lush,  HW-56001, 
General E l e c t r i c ,  R ich land,  WAY Flay 1958. 

Tes ts  were performed on t h e  K- reac to rs  t o  e f f e c t i v e l y  decontaminate 

t h e  process p i p i n g  by i n t e r n a l  chemical  f l u s h i n g  w i t h  Turco 4306-B. Corro- 

s i o n  r a t e s  f o r  Turco 4306-B upon aluminum were determined. 



156. N. R. M i l l e r ,  Supplement A u t h o r i z a t i o n  f o r  M o d i f i c a t i o n s  o f  Produc- 
t i o n  Tes t  A u t h o r i z a t i o n  IP-160-AE, HW-55818, General E l e c t r i c ,  
R ich land,  WA, May 1958. 

The c o n c e n t r a t i o n  o f  t h e  Turco 4306-B s o l u t i o n  and l e n g t h  o f  t ime  

o f  i n j e c t i o n  f o r  t h e  d e s i r e d  decontaminat ion e f f i c i e n c i e s  a r e  presented. 

57. H. F. Jensen,Product ion Tes t  A u t h o r i z a t i o n  IP-164-AE Second K Reactor  
Tes t  I n t e r n a l  Chemical Decontaminat ion,  HW-56039, General E l e c t r i c ,  
R ich land,  WA, May 1958. 

The o b j e c t i v e  of t h i s  p roduc t i on  t e s t  was t o  o b t a i n  a d d i t i o n a l  i n f o r -  

mat ion  t o  co r robo ra te  t h e  f i nd i ngs  ob ta ined  from t h e  Produc t ion  Tes t  Autho- 

r i z a t i o n ,  IP-161-AE. Tests  were r u n  t o  eva lua te  t h e  e f f e c t  o f  i n c r e a s i n g  

t h e  l e n g t h  of t he  decontaminat ion f l ush ,  i n c r e a s i n g  t h e  f l o w  r a t e  o f  t h e  

Turco s o l u t i o n ,  and improv ing  t h e  wate r  f l u s h  a f t e r  t he  decontaminat ion 

t o  e s t a b l  i s h  t h e  decontaminat ion procedures.  

158. C. C. Wheeler, P roduc t ion  T e s t  A u t h o r i z a t i o n  IP-170-1 Decontaminat ion 
o f  I n t e r n a l  Surfaces of Rear Face F i t t i n g s  a t  D&D Reactors,  HW-56198, 
General E l e c t r i c ,  R ich land,  WA, May 1958. 

The o b j e c t i v e  o f  t h i s  t e s t  was t o  reduce d ischarge area r a d i a t i o n  l e v e l s  

and t o  determine t he  e f f e c t i v e n e s s  o f  t he  decontaminat ion o f  t h e  i n t e r n a l  

su r faces  o r  r e a r  nozz les ,  p i g t a i l s  and crossheaders by i n j e c t i n g  Turco 

4306-B i n t o  t h e  f i t t i n g s  th rough  t h e  r e a r  d r a i n  r i s e r .  The decontaminat ion 

procedure used i s  g i v e n  i n  d e t a i l .  

159. L. D. Pe r r i go ,  The Turco 4501 Process f o r  t h e  Decontaminat ion of 
Carbon S tee l  , HW-56090, General E l e c t r i c ,  Rich1 and, WA, May 1958. 

The c o r r o s i v e  e f f e c t s  o f  t h e  Turco 4501 on carboneous s t e e l ,  i t s  

decontaminat ing a b i l i t y  and p o s s i b l e  u s e f u l  v a r i a t i o n s  t o  t h e  nianufac- 

t u r e r ' s  process a r e  determined. 



160. D. G. Stevenson, Recommended Reagents f o r  Rad io log ica l  Decontamination, 
AWRE-09 58/FWE-196, OLIO, UKAEA, A1 dermas ton,  Engl and, May 1958. 

Cleaning agents and decontaminants a r e  cata loged t o  summarize t he  

general recommendations o f  t h e  AWRE Decontamination Research Sect ion.  

D e t a i l s  o f  composit ion, purpose and methods of use a r e  g iven  f o r  a 

number o f  reagents and cover most of t he  problems encountered. In fo rmat ion  

i s  a l s o  g iven  on laundry processes and c e r t a i n  spec ia l  p r o t e c t i v e  coa t ings .  

161. T. D. Dow and R. B. H a l l ,  Development Test  A u t h o r i z a t i o n  IP-182-AE 
Decontamination o f  Process Tubes w i t h  Turco 4,306-6 Cleaner P r i o r  t o  
Removal f rom the  Reactor, HW-56521, General E l e c t r i c ,  Richland, WAY 
June 1958. 

The Development Test  A u t h o r i z a t i o n  (IP-182-AE) au thor izes  t he  through 

r e a c t o r  a p p l i c a t i o n  o f  Turco 4306-B a t  the  DR r e a c t o r  as a decontaminat ing 

agent on tubes p r i o r  t o  t h e i r  removal. Th is  t e s t  w i l l  determine the  bene f i t s  

t o  be gained i n  reduced personnel exposure by decontaminat ing tubes p r i o r  t o  

removal and by reduc ing  contaminat ion on the  tube removal equipment and the  

f r o n t  and r e a r  face  f i t t i n g s .  

162. H. F. Jensen, Product ion Test  A u t h o r i z a t i o n  IP-173-AE Reactor Rear Face 
Chemical Decontamination-105-KW To ta l  Rear Face and Ten Crossheaders 
I nc lud ing  P i g t a i l s  and Nozzles, HW-56294, General E l e c t r i c ,  Rich1 and, 
WAY June 1958. 

Th is  Produc t ion  Tes t  A u t h o r i z a t i o n  performs a chemical decontaminat ion 

on t he  r&r face  o f  t he  KW Reactor by f l u s h i n g  a chemical c leaner ,  Turco 

4306-By through 10 crossheaders and t h e i r  component p i g t a i  1 s and nozzles. 

Th i s  t e s t  es tab l i shes  t he  procedures f o r  decontaminat ing t he  t o t a l  r e a r  

face, and t h e  Product ion Test  A u t h o r i z a t i o n  approves t h e  decontaminat ion o f  

t he  t o t a l  r e a r  face by t he  procedures t es ted  i f  t h i s  method o f  per forming a 

complete r e a r  face  decontaminat ion i s  j u s t i f i e d .  



163. Rad ioac t i ve  Decontaminat ion Process Enables Rebu i l d i ng  o f  Worn Pa r t s ,  
I n d u s t r i a l  Labo ra to r i es ,  v o l .  9, no. 6, June 1958. 

Worn o r  damaged p a r t s  a r e  decontaminated t o  enable  r e p a i r .  S u b s t a n t i a l  

sav ings were made th rough  t h i s  decontaminat ion and r e b u i l d i n g  process r a t h e r  

than  t h e  complete replacement o f  p a r t s .  

164. Disposal  o f  Spent Deminera l i  z e r  Res in  f rom Nuc lear  Powered Ships,  
WAPC-COA-AP-106, Westinghouse E l e c t r i c ,  P i t t s b u r g h ,  PA, June 1958. 

The d i sposa l  o f  spent deminera l i zed  r e s i n  f rom n u c l e a r  powered sh ips  

i s  o u t l i n e d .  

165. J .  Ber t rand ,  Tests  f o r  Decontaminat ion o f  Surfaces Contaminated by 
P l  u t o n i  um, CEA-868, J u l  v 1958. 

S tud ies  were made on t he  decontaminat ion o f  p o l y v i n y l  and po l ye thy l ene  

w a t e r t i g h t  con ta i ne rs  which a re  used t o  p r o t e c t  i ns t ruments .  The p o l y v i n y l  

con ta i ne rs  were adequate ly  decontaminated by washing w i t h  a  n i t r i c  a c i d  

s o l u t i o n  and f i x i n g  t h e  su r f ace  w i t h  a  p l e x i g l a s s  c o a t i n g .  

166. R. L. Rod, "Recent Advances i n  U l t r a s o n i c  Decontaminat ion,"  Nuc leonics ,  
v o l .  16, no. 7, J u l y  1958. 

Severa l  t ypes  o f  u l t r a s o n i c  decontaminators  a r e  descr ibed .  

167. I n t e r n a l  Chemical Decontaminat ion Through Reactor  Decontaminat ion 
w i t h  Turco 4306-B, HW-56001 A, General E l e c t r i c ,  Rich1 and, WAY 
J u l y  1958. , 

T h i s  r e p o r t  sums up t h e  da ta  r epo r t ed  i n  t h e  f i r s t  i n t e r i m  r e p o r t ,  

HW-56001, and da ta  compi led subsequent t o  t h e  i n i t i a l  r e s u l t s .  O f  spec ia l  

i n t e r e s t  w i l l  be t h e  complete p r e s e n t a t i o n  o f  c o r r o s i o n  da ta  i n d i c a t i n g  

t h e  e f f ec t s  of t h e  Turco 4306-B and subsequent pos t - c l ean ing  c o r r o s i o n  

compared t o  normal c o r r o s i o n  r a t e s  exper ienced by aluminum dumn'lies i n s e r t e d  

i n  t h e  r e a r  nozz le  c o n f i g u r a t i o n .  



168. Decontaminat ion w i t h  Turco-4306-B, HW-56001 B, General E l e c t r i c ,  
R ich land,  WA, J u l y  1958. 

Resu l t s  a re  r e p o r t e d  f rom Development T e s t  IP-182-AE, "Decontaminat ion 

of Process Tubes w i t h  Turco 4306-B Cleaner P r i o r  t o  Removal f rom t h e  Reactor . "  

M a t e r i a l s  Development Operat ion a t  DR Reactor performed t h i s  t e s t  on J u l y  11, 

1958 d u r i n g  a tube  replacement outage. 

169. Decontaminat ion o f  S ta i n l ess -S tee l  w i t h  Ac id -Pe rsu l f a t e  So lu t i ons ,  
HW-56865, General E l e c t r i c ,  Rich1 and, WA, J u l y  1958. 

Ac id -pe rsu l f a t e  s o l u t i o n s  a r e  used as commercial desca l i ng  agents.  

These s o l u t i o n s  were i n v e s t i g a t e d  as p o s s i b l e  decontaminat ing agents f o r  

h igh- temperature,  h igh-pressure r e a c t o r  r e c i r c u l a t i o n  f a c i  1 i t i e s .  I n  t h i s  

s tudy  emphasis i s  p laced  on g a t h e r i n g  da ta  p e r t a i n i n g  t o  decontaminat iqg 

e f f ec t i veness  i n  s t a t i c  and dynamic systems and c o r r o s i v e  p r o p e r t i e s  under 

these c o n d i t i o n s .  

170. I n t e r i m  Repor t  No. 4 on I n t e r n a l  Decontaminat ion,  Rear Face Process 
P i p i n g  Only  w i t h  Turco 4306-B, HW-56001 C, General E l e c t r i c ,  
R ich land,  WA, J u l y  1958. 

Data was ob ta i ned  f rom t h e  chemical decontaminat ion o f  r e a r  face  p i p i n g  

a t  t h e  KW and DR Reactors w i t h  Turco 4306-B. These decontaminat ions d i f f e r  

f rom t h e  p rev ious  decontaminat ions i n  t h a t  o n l y  t h e  r e a r  p i p i n g  was decon- 

taminated. The c l eane r  was n o t  pumped through t h e  process p i p i n g  from t h e  

f r o n t  face,  b u t  i n t r oduced  i n t o  t h e  r e a r  crossheaders from t h e  r e a r  r e l i e f  

r i s e r  and back f l u s h e d  through t h e  p i g t a i l s  and d ischarged o u t  t h e  r e a r  nozz le .  

171. J .  E. Mendel, On t h e  Labora to ry  I n v e s t i g a t i o n  o f  Carbon S tee l  
Decontaminat ion,  HW-56875, General E l e c t r i c ,  R ich land,  WAY J u l y  
1958. 

I n d i c a t i o n s  were t h a t  carbon s t e e l  cou ld  be adequate ly  decontaminated 

f rom a c t i v a t e d  c o r r o s i o n  p roduc ts .  Decontaminat ion f a c t o r s  of 10 t o  20 

and c o r r o s i o n  r a t e s  o f  l e s s  than  0.02 m i l / h r  were ob ta i ned  w i t h  severa l  

f o rmu la t i ons .  Decontaminat ion o f  s t a i n l e s s  s t e e l  i n  t h e  presence o f  carbon 

s t e e l  was more d i f f i c u l t .  O x a l i c  a c i d  and m o d i f i c a t i o n s  o f  t h e  Turco 4501 

process appeared t o  be p romis ing .  



172. Corros ion F i l m  Removal as an I n d i c a t i o n  of Decontamination E f fec t i ve -  
ness, HW-58126, General E l e c t r i c ,  Richland, W A Y  1958. 

The purpose of t h i s  r e p o r t  i s  t o  present  t he  steps necessary t o  f u l f i l l  

the  requirements of Development Tes t  Au tho r i za t i on  IP-182-AE, which invo lves  

decontaminat ion of process tubes w i t h  Turco 4306-B c leaner  p r i o r  t o  removal 

from the  reac to r .  

H. F. Jensen, De ta i l ed  Procedure f o r  105 KW Reactor Rear Face Decon- 
tamina t ion  by Chemical F lush of the  Rear Crossheaders, P i g t a i l  and 
Nozzles as Author ized by the  Product ion Tes t  Au tho r i za t i on  IP-173-AE, 
HW-57248, General E l e c t r i c ,  R i  c h l  and, WAY August 1958. 

The purpose o f  t h i s  procedure i s  t o  d e t a i l  a chrono log ica l  presenta- 

t i o n  o f  t h e  p re l im ina ry  decontaminat ion and post-decontaminat ion steps 

necessary t o  f u l f i l l  t h e  requirements o f  t h e  Product ion Test Au tho r i za t i on  

IP-173-AE. The procedure attempts t o  present  t he  requ i red  opera t ion  i n  

s u f f i c i e n t  d e t a i l  t o  success fu l l y  accomplish the  i n t e n t  of t h e  t e s t .  

174. F. E.  Owen, E f fec t i veness  of Water F lushing as a Means of Decontamina- - t i n g  Amercoated Concrete Surfaces, HW-57135, General E l e c t r i c ,  Richland, 
W A Y  August 1958. 

The ef fect iveness of water f l ush ing  as a means of decontaminat ing 

Amercoated Concrete surfaces was tes ted  w i t h  f i v e  var iab les :  1 ) water 

temperature, 2) a d d i t i o n  of a w e t t i n g  agent, 3)  t r e a t i n g  the p a i n t  w i t h  

a water r e p e l l a n t ,  4)  con tac t  t ime of contaminat ion be fore  f l ush ing ,  and 

5) prescrubbing the  p a i n t  w i t h  a s t rong s o l u t i o n  o f  "T ide"  detergent .  

Only t he  con tac t  t ime of contaminat ion before f l u s h i n g  seemed 

impor tan t  f o r  e f f e c t i v e  decontamination. 

175. J.  W. Snider and P. A. Haas, D i s s o l u t i o n  of Zirconium and S ta in less  
Steel  Corros ion Product Oxides, CF-58-8-28, HRP-CPP., Oak Ridge 
Nat iona l  Laboratory,  Oak Ridge, TN, August 1958. 



D i s s o l u t i o n  methods were developed t o  p e r m i t  r e p r e s e n t a t i v e  sampl ing 

of t h e  s l u r r y  o f  c o r r o s i o n  and f i s s i o n  p roduc ts  c o l l e c t e d  by t h e  HRT chemi- 

c a l  p rocess ing  p l a n t .  The procedure se lec ted  f o r  HRT-CPP a p p l i c a t i o n  was 

t o  use 15 ml o f  10.8 - M H2S04/g o f  s o l i d s  w i t h  a g i t a t i o n  by b o i l i n g  i n  a 

tan ta lum l i n e d  d i s s o l v e r .  

176. W.  N. Koop, I n t e r n a l  Decontaminat ion w i t h  Turco 4306-B -- D isposa l  
Aspects, HW-56001 D , General E l e c t r i c ,  R i c h l  and, WA, September 1958. 

I n  an e f f o r t  t o  develop a method t o  reduce personnel  exposure r a t e s  i n  

r e a c t o r  d ischarge  areas, i n d i v i d u a l  process tubes have been f l ushed  w i t h  

t h e  chemical  c l eane r  Turco 4306-B. Th i s  i s  a r e p o r t  of t h e  f i r s t  exper iment 

dev ised t o  p rov i de  i n f o r m a t i o n  on p r e c i p i t a t i o n  o f  r a d i o a c t i v e  m a t e r i a l  

f rom spent c l ean ing  s o l u t i o n  f o r  p o s s i b l e  use i n  deve lop ing  a s a t i s f a c t o r y  

d isposa l  method. Resu l t s  i n d i c a t e  c a u s t i c  t rea tment  and t r ench  f i l t r a t i o n  

should  be used as t h e  method f o r  t h e  d isposa l  o f  t h e  spent  c l ean ing  

s o l u t i o n .  

177. N. R .  M i l l e r  e t  a l . ,  P roduc t ion  Tes t  A u t h o r i z a t i o n  IP-203-AE 105-C 
Reactor Tes t  I n t e r n a l  Chemical Decontaminat ion,  HW-57357, General 
E l e c t r i c ,  R i c h l  and, WA, September 1958. 

The o b j e c t i v e s  o f  t h i s  p roduc t i on  t e s t  were: 1)  t o  e s t a b l i s h  t h e  

decontaminat ion e f f e c t  o f  Turco 4306-B when used as a through r e a c t o r  

i n t e r n a l  decontaminant o f  process tubes, 2)  t o  compare two new Turco 

f o rmu la t i ons  a g a i n s t  Turco 4306-8, and 3 )  t o  o b t a i n  a d d i t i o n a l  c o r r o s i o n  

da ta  r ega rd i ng  aluminum and o t h e r  r e a c t o r  components con tac ted  by Turco 

s o l u t i o n s .  Procedures and r e s u l t s  a re  g iven .  

178. W.  A. Oldham and R.  D .  Weed, Decontaminat ion S tud ies  i n  t h e  1706-KER 
F a c i l i t y ,  Phase 111, HW-57050, General E l e c t r i c ,  R ich land,  WA, 
September 1958. 

A d d i t i o n a l  da ta  f rom con t inued  decontaminat ion s t u d i e s  i n  t h e  h i gh -  

temperature,  h igh -p ressure  1706-KER f a c i  1 i ty  a r e  presented. A1 1 t e s t s  

have been conducted us i ng  t h e  "Turco 4501 Decontaminat ion Process," 



o r  m o d i f i c a t i o n s  of t h e  process s i n c e  t h i s  i s  the  o n l y  known process t h a t  

w i l l  e f f e c t i v e l y  decontaminate s t a i n l e s s  s t e e l  exposed t o  high-temperature,  

h i gh -pu r i  ty  water.  M a t e r i a l s  t e s t e d  were 304 s t a i n l e s s  s t e e l  , S t e l  1  i t e  

No. 6 and No. 12, g r a p h i t e  and 403 s t a i n l e s s  s t e e l .  

179. R. L.  J o l l e y ,  Equipment Decontaminat ion Methods f o r  t he  Fused S a l t -  
F l u o r i d e  V o l a t i l i t y  Process, ORNL-2550, Oak Ridge Na t i ona l  Labora to ry ,  
Oak Ridge, TN, September 1958. 

The decontaminat ion methods s tud ied  i nc l uded  bar ren  s a l t  f l ushes ,  0.5 - M 

ammonium o x a l a t e  s o l u t i o n ,  5  wt% n i t r i c  a c i d  - 5 wt% n i t r a t e  s o l u t i o n ,  and 

10 wt% sodium hydrox ide - 2.5 wt% hydrogen perox ide  - 10 wt% sodium t a r t r a t e  

s o l u t i o n .  The l a t t e r  s o l u t i o n  was p a r t i c u l a r l y  e f f e c t i v e  i n  decontaminat ing 

descaled r e a c t o r s  and equipment exposed t o  gaseous reac tan t s  and  p roduc ts  

o f  t h e  f l u o r i d e  v o l a t i l i t y  process. Sonie of t h e  decontaminat ion procedures 

may be a p p l i c a b l e  i n  o t h e r  fused s a l t  p r o j e c t s  such as t he  mol ten s a l t  

r e a c t o r .  

180. R. H. H e i s k e l l ,  Summary o f  Methods f o r  Decontaminat ing and P r o t e c t i n g  
Concrete, USNRDL-TR-257, Naval Rad io l og i ca l  Defense Labora to ry ,  
San Franc isco,  CAY September 1958. 

Work conducted a t  NRDL s i nce  1949 on t he  decontaminat ion and p r o t e c t i o n  

o f  concre te  i s  summarized. Stud ies have shown t h a t  i o n i c  contaminant pene- 

t r a t e s  b e n e a t h t h e  surface of bare concre te  and sur face  removal methods a r e  

r e q u i r e d  t o  o b t a i n  more than  90% removal o f  contaminant.  Dry  and s l u r r y  

contaminants a r e  e f f e c t i v e l y  removed by l i q u i d  c l ean ing  methods and d r y  con- 

taminants  can be removed by vacuum pick-up.  P r o t e c t i v e  coa t ings  min imize 

t h e  problem o f  removing i o n i c  contaminants f rom concre te  and inc rease  t h e  

e f f e c t i v e n e s s  o f  l i q u i d  c l ean ing  methods i n  removing b o t h  d r y  and s l u r r y  

contan1.i nan t s  . 

181. F. C. S t e i n e r ,  Decontaminat ion o f  t h e  KAPL-120 Loop by A l k a l i n e -  
Permanganate-Acid Treatments, KAPL-M-SMS-95, November 1958. 

The f a i l u r e  o f  a  f u e l  element i n  t h e  KAPL loop d u r i n g  A p r i l  1958 

r e s u l t e d  i n  ex tens i ve  r a d i o a c t i v e  contaminat ion o f  t h e  f a c i l i t y .  The 



decontaminat ion o f  t h i s  f a c i l i t y  us i ng  t h e  alkal ine-permanganate method i s  

descr ibed, and an e v a l u a t i o n  i s  g i ven  o f  t h e  Turco process f o r  decontaminat ion. 

182. R. M. Watkins, Study o f  Decontaminat ion Agents f o r  Use i n  t h e  Yankee 
Reactor, YAEC-90, Yankee Atomic E l e c t r i c ,  November 1958. 

A s tudy was made o f  chemical decontaminat ion agents f o r  poss ib l e  use 

i n  t h e  Yankee Reactor. Inc luded  i s  a survey o f  decontaminat ion in forma-  

t i o n  and a d e s c r i p t i o n  o f  t h e  exper imenta l  t e s t  program. Bench sca le  

t e s t s  i n d i c a t e d  t h a t  a method ernployiug bas ic  pe,rmanganate and c i t r a t e  

s o l u t i o n s  had t h e  most promise. Data on c o r r o s i o n  o f  these s o l u t i o n s  i s  

r epo r ted  a long  w i t h  a s e c t i o n  on f u t u r e  l a r g e r - s c a l e  t e s t i n g .  

183. Chemical Decontaminat ion f o r  Tube Replacement, HW-58208, General 
E l e c t r i c ,  Rich1 and, WA, November 1958. 

Decontaminat ion o f  64 tubes o f  79 scheduled f o r  replacement a t  DR on 

J u l y  11, 1958, w i t h  a Turco 4306-B s o l u t i o n ,  i n d i c a t e d  s u b s t a n t i a l  b e n e f i t s  

w i t h  a 90% r e d u c t i o n  o f  a i r b o r n e  contaminat ion,  a r e d u c t i o n  o f  75% i n  dose 

r a t e s  on tools,and a 90% r e d u c t i o n  i n  dose r a t e s  t o  personnel w h i l e  hand l ing  

used t o o l s .  A succeeding decontaminat ion was performed on 77 tubes a t  DR 

i n  October 1958. 

184. L. D.  P e r r i g o  and R. D. Weed, Dynamic Decontaminat ion S tud ies  Summary 
o f  ELMO-10 Operat ion from September 1, t o  November 1, 1958, HW-60604, 
General E l e c t r i c ,  Richland, WA, November 1958. 

Exp lo ra to r y  and screening t e s t s  on promi s i ng  decontaminat ing processes 

were conducted i n  a smal l  r e c i r c u l a t i o n  loop,  ELMO-10. Methods showing good 

decontaminat ion a b i  1 i ty  w i t h  low c o r r o s i o n  losses under s t a t i c  c o n d i t i o n s  

were g iven  t h e i r  f i r s t  dynamic e v a l u a t i o n  i n  t h i s  f a c i l i t y .  Emphasis was 

placed on o b t a i n i n g  i n f o r m a t i o n  p e r t a i n i n g  t o  t he  decontaminat ing e f f e c t i v e -  

ness i n  a dynamic versus s t a t i c  system. 

Th is  r e p o r t  con ta ins  a summary o f  e i g h t  t e s t s  t h a t  were conducted i n  

September and October. 



185. B. Gr iggs,  Decontaminat ion of Reactors and Reactor Loops, L i t e r a t u r e  
Review, HW-57642, General E l e c t r i c ,  R ich land,  WA, November 1958. 

The purpose o f  t h i s  document i s  t o  assemble and o rgan ize  t h e  da ta  on 

r e a c t o r  decontaminat ion i n  o r d e r  t o  develop and s e l e c t  compat ib le  m a t e r i a l s  

and decontaminants.  

186. Summary o f  Decontaminat ion S tud ies  i n  t h e  1706-KER F a c i l i t y  f o r  t h e  
Per iod  1-1-58 t o  10-1-58, HW-57635, General E l e c t r i c ,  R ich land,  WA, 
December 1958. 

A number of chemical  reagents  and p r o p r i e t a r y  compounds were t e s t e d  on 

t h e  KER components d u r i n g  t h e  decontaminat ion s t ud ies .  An ex t reme ly  e f f e c -  

t i v e  decontaminat ion process, t h e  "Turco Decontaminat ion 4501 Process" manu- 

fac tu red  by Turco Products,  Inc . ,  Los Angeles, CA, has demonstrated 95 t o  

100% e f fec t i veness  i n  removing a c t i v a t e d  c o r r o s i o n  p roduc ts  and f i s s i o n  

p roduc ts  f rom h igh- temperature s t a i n l e s s  s t e e l  r e c i r c u l a t i n g  systems. 

187. J. H. Hoage, Produc t ion  Tes t  A u t h o r i z a t i o n  IP-228-AE Reactor  Rear 
Face Chemical Decontaminat ion 105-8 T o t a l  Rear Face I n c l u d i n g  P i g t a i l s  
and Nozzles,  HW-58697, General E l e c t r i c ,  Rich1 and, WA, December 1958. 

The o b j e c t i v e  o f  t h i s  Produc t ion  T e s t  A u t h o r i z a t i o n  was t o  o b t a i n  

approva l  t o  perform a chemical  decontaminat ion on t h e  r e a r  face of  t h e  B- 

Reactor  by f l u s h i n g  a chemical c leaner ,  Turco 4306-B,through a l l  r e a r  c ross -  

headers and t h e i r  component p i g t a i l s  and nozz les.  (See Reference 199 f o r  

t h e  procedure.  ) 

188. Reactor  Chemistry and P l a n t  M a t e r i a l s ,  WAPD-BT-11, Westinghouse 
E l e c t r i c ,  P i t t s b u r g h ,  PA, December 1958. 

T h i s  i s  a c o m p i l a t i o n  o f  r e p o r t s  i n c l u d i n g :  

1 )  "Contani inat ion E f f e c t s  i n  Pressur i zed  Water Reactors:  The E f f e c t s  

o f  Surface F i n i s h  on Contaminat ion by P a r t i c u l a t e  A c t i v i t i e s . "  

2 )  " T h i r d  I n t e r i m  Repor t  on t h e  Depos i t i on  o f  Cor ros ion  Products  Under 

I r r a d i a t i o n . "  

3 )  "Thermal S t a b i  1 i ty  o f  Aqueous S o l u t i o n  o f  Some Decontaminat ion 

Reagents f o r  P ressur i zed  Water Reactors . "  



4)  "Batch Treatment Procedure fo r  Wastes Containing Chromate a t  I n h i b i t o r  

Concentrat ions. " 
5) "F loccu la t i on  - Adsorpt ion Waste Disposal Treatment I n v e s t i g a t i o n  f o r  

Hot Laundry and Decontaniination Room Wastes." 

6 )  "Decontamination of the WAPD-29 Loop. " 



189. Pressur ized  Water Reactor P r o j e c t  f o r  t h e  Per iod  December 24, 1958 
t o  February 23, 1959, WAPD-MRP-78, Westinghouse E l e c t r i c ,  P i t t sbu rgh ,  
PA. 

The t e c h n i c a l  progress on a  p ressu r i zed  water r e a c t o r  p r o j e c t ,  a  

s e c t i o n  on decontaminat ion development and a p p l i c a t i o n ,  and a  s e c t i o n  on 

f i s s i o n  p roduc t  source and d e t e c t i o n  of f a i l e d  fue l  elements a r e  inc luded .  

190. Pressur ized  Water Reactor P r o j e c t  f o r  t h e  Per iod  February 24, 1959 
t o  A p r i l  23, 1959, WAPD-MRP-79, Westinghouse E l e c t r i c ,  P i t t s b u r g h ,  PA. 

See A b s t r a c t  f o r  Reference 189. 

General E l e c t r i c  

Exp lo ra to r y  and screening t e s t s  on promis ing decontaminat ing processes 

were conducted i n  a  smal l  r e c i r c u l a t i o n  loop,  ELMO-10. Those methods 

showing good decontaminat ion a b i l i t y  w i t h  low co r ros ion  losses  under s t a t i c  

c o n d i t i o n s  were g i ven  t h e i r  f i r s t  dynamic e v a l u a t i o n  i n  t h i s  f a c i l i t y .  

Emphasis was p laced  on o b t a i n i n g  i n f o r m a t i o n  p e r t a i n i n g  t o  t h e  decontaminat-  

i n g  e f f e c t i v e n e s s  i n  a  dynamic versus s t a t i c  system. 

Th i s  r e p o r t  con ta ins  a  summary o f  s i x  t e s t s  t h a t  were conducted 

between November 1958 and J u l y  1959. 

192. W. B. See fe ld t ,  Reactor Decontamination, L i q u i d  Phase, Foam, 6101, 
1959. 

The p r a c t i c a l i t y  o f  us i ng  foaming agents i n  t h e  decontaminat ion of  

r e a c t o r s  and t h e  use o f  l i q u i d  decontaminat ing reagents  a r e  reviewed. 

The foams used were sodium s a l t s  o f  f a t t y  ac ids ,  sodium a'l k y l  s u l f a t e s ,  

sodium s a l t s  o f  a l i p h a t i c  s u l f o n i c  acids., and e thy lene  ox ide  condensat ion 

products .  The l i q u i d  decontaminants were alkal ine-permangantes, ammonium 

c i t r a t e  and c i t r i c  ac id .  



193. P. K. Conn e t  a l . ,  " I so tope  Depos i t ion  Hazards i n  Gas Cycle Reactors," 
Amer. Nucl .  Soc. Trans., vo l  . 1-2, 1958-1959. 

An a i r  l i n e  going through the  r e a c t o r  i s  used t o  reduce f i s s i o n  

p roduc t  a c t i v i t y .  

194. R. E .  Moore, Corros ion Eva lua t ion  o f  E f f e c t s  o f  t he  C i t r i c  Ac id-  
Disodium EDTA Decontamination Process on P l a n t  S t r u c t u r a l  M a t e r i a l s  
With and Without U l t r a s o n i c s  Treatment. WAPD-BT-25. Westinahouse 
E l e c t r i c ,  P i t t sbu rgh ,  PA, 1959. 

A co r ros ion  eva lua t i on  was made of t he  e f f e c t s  o f  t he  c i t r i c - a c i d  

disodium EDTA decontaminat ion process on p l a n t  s t r u c t u r a l  m a t e r i a l s  w i t h  

and w i  t h o u t  u l  t r a s o n i c  t reatment .  

195. F. W. Davis, Discuss ion o f  t he  Decontamination o f  a High Pressure 
Water-Cooled Loop Using the  Turco-4501 Process, BAW-99, General 
E l e c t r i c ,  Richland, WA, 1959. 

The decontaminat ion o f  a high-temperature, water-cooled loop  a t  

Hanford Works, us ing  t he  Turco-4501 Process, i s  discussed. Rad ia t ion  

l e v e l s  o f  t he  l oop  components, r e s u l t i n g  from bo th  co r ros ion  and f i s s i o n  

product  a c t i v i t i e s ,  were s a t i s f a c t o r i l y  reduced. Radiochemical r e s u l t s  

f o r  t he  var ious  decontaminat ion s o l u t i o n s  a r e  n o t  a v a i l a b l e  b u t  r a d i a t i o n  

l e v e l s  a re  p l o t t e d  and t h e  changes w i t h  each decontaminat ion s tep  a re  

discussed. 

196. J. Pomarola, "Problems o f  Decontamination ," F r a n c o - I t a l i a n  Conference 
on P r o t e c t i o n  He1 d a t  Grenobl e, AEC-TR-3952, 1959. 

General decontami n a t i o n  procedures and a decontaminat ion f a c i  1 i ty 

f o r  equipment ( l ayou t ,  o p e r a t i o n )  a re  descr ibed. 

197. P. C.  Tompkins, "Surface Contaminat ion and Decontamination,' ' Rad ia t ion  
Hygiene Handbook, 1 s t  E d i t i o n ,  Sect ion 18, 1959. 

The c o n t a m i n a b i l i t y  o f  var ious  m a t e r i a l s  and methods o f  decontaminat- 

i ng these n la te r i  a1 s a r e  expla ined.  



198. W. N. Koop. I n t e r n a l  Decontamination w i t h  Turco 4306-B -- Disposal 
Aspects 11, HW-56001 E ,  General E l e c t r i c ,  Richland, W A Y  January 1959. 

S o i l  column s tud ies  were conducted i n  suppor t  o f  the  program t o  use 

Turco 4306-0 reagent f o r  decontaminating r e a c t o r  tubes. Eva1 u a t i o n  was 

accomplished by determin ing how e f f e c t i v e l y  the  t rench s o i l  would remove and 

r e t a i n  rad io iso topes  f rom the  spent c leaner  as w e l l  as es t ima t i ng  the  

q u a n t i t y  o f  r u p t u r e  deb r i s  t h a t  may be leached from the  t rench s o i l  by t h i s  

waste so l  u t i o n .  A secondary purpose was t o  determine how m i  nor mod i f i ca t ions  

o f  the  proposed d isposal  method would a f f e c t  the  rad io i so tope  concent ra t ion  

-in t he  Colurr~bia R iver .  Experimental r e s u l t s  showed t h a t  t rench s o i l  w i l l  

remove, from the  spent c leaner ,  more than 99.9% o f  each of t he  f i v e  

hazardous rad io iso topes  inves t iga ted .  Experimental procedures and r e s u l t s  

are g iven i n  d e t a i l .  

ush o f  the  Rear Crossheaders. P i a t a i  1 s. and Nozzles as 

Richland, WA, January 1959. 

The purpose o f  t h i s  procedure i s  t o  present t he  p r e l i m i n a r y  decontami- 

n a t i o n  and post-decontaminat ion steps necessary t o  f u l f i l l  t h e  requirements 

of the  Product ion Test  Au tho r i za t i on  IP-228-AE. The procedure attempts t o  

present  t h e  requ i red  opera t ion  i n  s u f f i c i e n t  d e t a i l  t o  success fu l l y  

accomplish t h e  i n t e n t  o f  t h e  t e s t .  

200. C. C. Wheeler, Supplement a Product ion Test  Au tho r i za t i on  IP-170-AE 
Decontamination o f  I n t e r n a l  Surfaces o f  Rear Face F i t t i n g s  a t  DR- 
Reactor, HW-58979, General E l e c t r i c ,  Richland, W A Y  January 1959. 

A supplement was added t o  au tho r i ze  downtime f o r  t h e  de termina t ion  of 

t h e  r e l a t i v e  e f f ec t i veness  o f  a second decontaminat ion o f  t h e  i n t e r n a l  

sur faces o f  r e a r  nozzle, p i g t a i  1 s, and crossheaders w i t h  Turco 4306-B. 



201. W .  B. S i l k e r ,  Decontamination of Reactor Cool ing Water w i t h  Alu~ii.inum, 
HW-59029, General E l e c t r i c ,  Richland, WA, January 1959. 

A1 uminum t u r n i n g s  a re  used t o  decontaminate r e a c t o r  cool  i ng water.  

202. J. R. P a r r o t t ,  Eva lua t ion  of  t h e  Turco 4501 Process f o r  Decontamina- 
t i o n  o f  t h e  Thorex D isso lver ,  CF-59-1-23, Oak Ridge Nat iona l  Labora- 
t o r y ,  Oak Ridge, TN, January 1959. 

The Thorex d i sso l ve r  was decontaminated w i t h  Turco reagents a f t e r  4 

years operat ion.  The Turco system of decontaminat ion proved f a r  supe r i o r  

t o  t he  p r e v i o u s l y  used c a u s t i c - t a r t r a t e - n i t r i c  a c i d  method. 

203. J. M. Lo jek  and W.  T. Lindsay, Attempted Decontamination o f  t he  Chalk 
R i v e r  C R - V I  Loop, WAPD-CDA-AD-50, February 1959. 

The carbon s t e e l  C R - V I  l oop  a t  Chalk R i ve r  was g iven  a three-stage 

t reatment  w i t h  d i l u t e  a l k a l i n e  and n e u t r a l  ox id iz ing-cornplex ing s o l u t i o n s  

a f t e r  f a i l u r e  o f  a U-Nb f u e l  a l l o y  specimen. The t reatment  was unsuccess- 

f u l  i n  reducing t he  h igh  r a d i a t i o n  l e v e l  i n  t he  v i c i n i t y  o f  t he  delayed 

neutron moni tor .  The r a d i a t i o n  was l a t e r  shown t o  be caused by l ong - l i ved ,  

l e a c h - r e s i s t a n t  f i s s i o n  products,  which were present  i n  a p a r t i c l e  t r a p  i n  

t he  delayed neutron mon i to r  p i  p ing.  

204. D e t a i l e d  Procedure f o r  K Reactors Rear Face Decontamination by 
Chemical F lush o f  t he  Rear Crossheaders, P i g t a i l  and Nozzles as 
Author ized  by t he  Product ion Test  A u t h o r i z a t i o n  IP-239-N, HW-59372, 
General E l e c t r i c ,  Ri'chland, WA, February 1959. 

D e t a i l e d  procedures were developed f o r  K r e a c t o r s  r e a r  face decontamina- 

t i o n  by chemical f l u s h  o f  t h e  r e a r  crossheaders, p i g t a i l s  and nozz les.  

205. J .  L .  Zegger and G. P. Pancer, Contaminat ion and Decontamination i n  
Nucl ear  Power Reactors, APAE-43, vo l  . 1 , A1 co Products, Schenectady , 
NY , February 1959. 

A survey o f  t he  problem o f  r e a c t o r  system contaminat ion by r a d i o a c t i v e  

m a t e r i a l  and methods t h a t  have been employed t o  remove t h e  m a t e r i a l  was 

c a r r i e d  out .  Fo l low ing  t h i s  survey, an i n v e s t i g a t i o n  o f  chemical s o l u t i o n s  

was undertaken t o  f i n d  one which m igh t  be success fu l l y  employed i n  t he  



decontaminat ion o f  a s t a i n l e s s  s t e e l  steam genera to r .  From a p r e l i m i n a r y  

sc reen ing  t h e  most p romis ing  chemical  method f rom t h e  v iew p o i n t  o f  minimum 

c o r r o s i o n  and maxiniuni decontaminat ion i s  a c a u s t i c  permanganate t r ea tmen t  

f o l l o w e d  by an a c i d  r i n s e .  

206. J. L. Zegger and G. P. Pancer, E v a l u a t i o n  o f  Chemical Agents f o r  
Nuc lear  Reactor  Decontaminat ion,  APAE-43, v o l .  2, A l c o  Products ,  
Schenectady, NY, February  1959. 

The c a u s t i c  permanganate-rinse decontaminat ion t r ea tmen t  was i n v e s t i -  

gated. Loop and m e t a l l u r g i c a l  s t u d i e s  were performed t o  determine optimum 

o p e r a t i n g  c o n d i t i o n s  as w e l l  as t h e  m e t a l l u r g i c a l  e f f e c t s  o f  t h e  t rea tment .  

A t r ea tmen t  w i t h  10% sodium hydrox ide  and 5% potassium permanganate s o l u t i o n  

fo l lowed by a r i n s e  w i t h  a 5% ammonium c i t r a t e ,  2% c i t r i c  a c i d  and 0.5% 

Versene s o l u t i o n  was chosen f o r  t h e  decontaminat ion o f  a s t a i n l e s s  s t e e l  

steam genera to r .  Decontaminat ion f a c t o r s  o f  g r e a t e r  t han  50 were ob ta i ned  

i n  l o o p  t e s t s  u s i n g  t h e  above t rea tment .  Cor ros ion  and m e t a l l u r g i c a l  

r e s u l t s  i n d i c a t e d  a t o t a l  p e n e t r a t i o n  of l e s s  than  0.01 m i  1 on annealed 

Type 304 s t a i n l e s s  s t e e l  w i t h  no ev idence o f  any d e l e t e r i o u s  e f f e c t s .  

207. G. P. Pancer and J. L. Zegger, Recorr~mended Procedure f o r  Decontamina- 
o f  a S t a i n l e s s  S tee l  Steam Generator,  APAE-43, v o l .  3, A l co  Products ,  
Schenectady , NY, February  1959. 

A decon tamina t ion  procedure f o r  a s t a i n l e s s  s t e e l  steam gene ra to r  s i m i l a r  

t o  t h e  APPR-1 u s i n g  a f i l l - f l u s h  a p p l i c a t i o n  o f  a c a u s t i c  permanganate- 

c i t r a t e  comb ina t ion  s o l u t i o n  i s  recommended. The i s o l a t i o n  o f  t h e  steam 

gene ra to r  i s  t o  be accompl ished by means o f  s p e c i a l l y  designed p l ugs  a t  t h e  

r e a c t o r  vesse l  o u t l e t  and a t  t h e  p r ima ry  c o o l a n t  pumps. A n t i c i p a t e d  r e s u l t s ,  

i n c l u d i n g  c o r r o s i o n  r a t e s  and decontaminat ion f a c t o r s  a r e  presented.  

208. H. V .  Carabedi an, Decontaminat ion and Cor ros ion  Res is tance  Tes ts  
o f  Some Se lec ted  Coat ings , AECU-4187, March 1959. 

The purpose o f  t h i s  i n v e s t i g a t i o n  was t o  determine t h e  c h a r a c t e r i s t i c s  

o f  va r i ous  coa t i ngs  f o r  a r a d i a t i o n  f a c i l i t y  and t o  determine t h e  r e s i s t a n c e  

o f  t h e  coa t i ngs  t o  c o r r o s i o n  and decontaminat ion procedures.  
m 



209. R. J. Sherwood, e d i t o r ,  Short Course i n  Radio logical  Pro tec t ion ,  
AERE-L-101, LIKAEA, Harwel 1 , England, March 1959. 

This  i s  a general r e p o r t  on r a d i o l o g i c a l  p r o t e c t i o n  which inc ludes 

sect ions on the  Control  o f  Contamination and Decontamination and Waste 

Disposal . 

210. R. D. Weed and L.  D. Perr igo,  Decontamination o f  the KER Rupture 
Product Prototype - Test  Series A, HW-59659, General E l e c t r i c ,  
Richland, WA, March 1959. 

An i n v e s t i g a t i o n  was made us ing  th ree  d i f f e r e n t  decontamination 

processes i n  a loop constructed o f  carbon s t e e l  and s t a i n l e s s  s t e e l .  No 

e f f e c t i v e  method was demonstrated f o r  d i s s o l v i n g  U02 dur ing  the t e s t .  

211. R. M. Watkins, Development o f  Agents and Procedures f o r  Decontamina- 
t i o n  o f  t he  Yankee Reactor Primary Coolant Systems, YAEC-117, Yankee 
Atomic E l e c t r i c  Company, March 1959. 

This r e p o r t  covers recent  developments on decontamination achieved 

under the  Yankee Research and Development program. The c leaning,  o r  decon- 

taminat ion o f  a l a r g e  t e s t  loop was used t o  conduct cor ros ion  r a t e  s tud ies  

f o r  t he  Yankee r e a c t o r  program. The bas ic  permanganate-ci trate decontamina- 

t i o n  procedure suggested f o r  a p p l i c a t i o n  i n  Yankee reac to r  pr imary system 

cleanup was used. 

212. A. E. Symonds, Removal o f  T r i t i u m  Contamination from Surfaces o f  Metals,  
DP-367, DuPont De Nemours, A p r i l  1959. 

The removal o f  t r i t i u l l i  from metals by a heat t reatment  a t  300°C f o r  

30 min fo l lowed by quench treatments has been e f f e c t i v e .  The "smear" tech- 

nique f o r  de tec t i on  o f  t r i t i u m  on surfaces i s  more e f f e c t i v e  i f  t h e  paper 

smear i s  wet w i t h  a low v o l a t i l i t y  compound ( o i l  o r  g l y c e r o l  ) .  



213. A. P. L a r r i c k  and F. J.  Lobsinger,  Cor ros ion  of Zr-2 and 304 S t a i n l e s s  
S tee l  Fo l  l ow ing  t h e  Turco-4501 Decontaminat ion Process, HW-59708, Gene- 
r a l  E l e c t r i c ,  Richland, WA,, A p r i l  1959. 

The c o r r o s i o n  e f f e c t s  o f  t h e  Turco-4501 Decontaminat ion Process 

s o l u t i o n s  d u r i n g  and a f t e r  decontaminat ion a r e  i nd i ca ted .  

214. W. W. Po r t e r ,  Improved Rear-Face Decontaminat ion B, C, D, DR, F, and 
H Reactors, HW-60131, General E l e c t r i c ,  R ich land,  WA, A p r i  1 1959. 

Due t o  t h e  uneconomical use o f  Turco 4300-B w i t h  z i rcon ium tubes, 

t h e r e  i s  a need f o r  improved decontaminat ion procedures i n  t h e  B, C, D, 

DR, F, and H r eac to r s .  

215. J .  W. Savage and D. J .  Stoker ,  Equipment Decontaminat ion by Abras ive  
B l a s t i n g  i n  t h e  Processing R e f a b r i c a t i o n  Experiment, NAA-SR-3261, 
Atomics I n te rna t i ona l ,  Canoga Park, CA, A p r i l  1959. 

Abras ive b l a s t i n g  was i n v e s t i g a t e d  as a method o f  decontaminat ion. 

Cut s t e e l  w i r e  as an ab ras i ve  c rea ted  l e s s  dus t  than m ine ra l  abras ives.  A 

des ign s tudy was made f o r  an abras ive  b l a s t i n g  system f o r  decontaminat ion 

i n  a c e l l  ( remote ly  operated)  i n c l u d i n g  a b l a s t  cab ine t  and requi rements 

f o r  an a i r - h a n d l i n g  system. 

W. A. Oldham, P r e l  im ina ry  I n v e s t i g a t i o n  o f  A1 k a l  i n e  Permanganate- 
Sodium A c i d  S u l f a t e  f o r  Decontaminat ion o f  High Temperature Rec i rcu-  
l a t i n g  Systems, HW-60767, General E l e c t r i c ,  R ich land,  MA, June 1959. 

The p r e l i m i n a r y  r e s u l t s  o f  an alkaline-permanganate-sodium a c i d  

s u l f a t e  decontaminat ion process, which has demonstrated e f f e c t i v e  decon- 

t am ina t i on  and low cos t ,  a r e  presented f o r  s t a i n l e s s  and carbon s t e e l s .  

217. L. D. P e r r i g o  and R. D. Weed, Decontaminat ion S tud ies  f o r  HAPO 
High Temperature Reactor R e c i r c u l a t i o n  Systems, June 1958-June 1959, 
HW-60677, General E l e c t r i c ,  R ich land,  WA, June 1959. 

Th i s  r e p o r t  summarizes s tud ies  done by HAPO on decontaminat ion o f  

t h e  p r imary  system o f  a r e c i r c u l a t i r l g  t ype  reac to r ,  ma in l y  us ing  t h e  

Turco 4501 process. 



218. Reactor Technology No. 10  - Chemistry, KAPL-2000-1 , Kno l l  s Atomic 
Power Laboratory ,  Schenectady, NY, 1959. 

Radiochemi s t r y  and cor ros ion-coo l  a n t  chemis t ry  a t  t h e  Kno l l  s Atomic 

Labora to ry  a r e  discussed. 

219. I n t e r n a l  Chemical Decontaminat ion o f  KW, KE, and B Reactors Rear 
Face P i p i n g  w i t h  Turco-4306-B, HW-560001 F, General E l e c t r i c ,  
Richland, MA, J u l y  1959. 

Resu l ts  and t h e  procedures f rom t h r e e  h i g h l y  successfu l  r e a c t o r  

r e a r  face  decontaminat ions a r e  presented. 

220. H. A. McLain, Decontaminat ion o f  t h e  PRFR P i l o t  Leaching P l a n t  
P r e l i m i n a r y  Process Design, CF-59-7-75, Oak Ridge Nat iona l  Labora to ty ,  
Oak Ridge, TN, J u l y  1959. 

The Turco 4501 process i s  recommended f o r  t h e  decontaminat ion o f  t h e  

PRFR p i l o t  l each ing  p l a n t  equipment and t h e  c a u s t i c - t a r t r a t e - n i t r i c  a c i d  

process i s  recommended f o r  t h e  decontaminat ion o f  t h e  c e l l  and t h e  equip- 

ment e x t e r i o r .  

221. N. B. Garden and C.  Da i ley ,  High-Level S p i l l  a t  t h e  H i l a c ,  UCRL-8919, 
Lawrence Rad ia t i on  Laboratory ,  Berkeley,  CA, September 1959. 

On J u l y  3, 1959, an acc iden ta l  h i g h - l e v e l  r a d i o a c t i v e  s p i  11 occur red  

a t  t h e  H i l a c  b u i l d i n g .  The main r a d i o a c t i v e  contaminant was 2 4 4 ~ m .  The 

acc iden t  i t s e l f ,  decontaminat ion procedures, and medical  and bioassay 

aspects a r e  d i  scussed. 



222. W. E. Bost, Rad ioac t i ve  Decontamination, L i te ra tu re -Search ,  TID-3535, 
Technica l  In fo rmat ion  Serv ice,  Oak Ridge, TN, September 1959. 

Th i s  b i b l i o g r a p h y  inc ludes  '351 re fe rences  t o  u n c l a s s i f i e d  r e p o r t s  on 

r a d i o a c t i v e  decontaminat ion. The f o l l o w i n g  aspects were covered by t h e  search: 

decontaminat ion o f  surfaces o f  va r ious  m a t e r i a l s ,  meta ls ,  equipment, b u i l d i n g s ,  

c l o t h i n g ,  sk i n ,  ear th ,  e t c .  Both phys i ca l  and chemical methods a r e  inc luded .  

223. J. W. McVey, e d i t o r ,  Power P l a n t  Disassembly Procedure, DC-61-6-16, 
October 1959. 

The disassembly o f  t he  D102A power p l a n t  i s  descr ibed i n  d e t a i l .  

224. J. C. Bresee, Reactor Cool a n t  Decontamination, L i t e r a t u r e  Study, 
CF-59-10-124, Oak Ridge Na t i ona l  Laboratory ,  Oak Ridge, TN, October 
1959. 

L i t e r a t u r e  on r e a c t o r  coo lan t  and coo lan t  l oop  contaminat ion and 

decontaminat ion i s  reviewed. The survey covered t h e  f o u r  main r e a c t o r  

coo lan t  types (water ,  gas, organic ,  and l i q u i d  metal ) and bo th  a c t i v a t e d  

c o r r o s i o n  p roduc ts  and f i s s i o n  p roduc t  f rom leaks .  The mechanisms and 

r a t e s  o f  d e p o s i t i o n  o f  t he  var ious  m a t e r i a l s  i n  coo lan ts  a r e  compared. 

Var ious cheniical decontaminat ing s o l u t i o n  coniposi t ions and procedures 

were c o l  1 ected.  

. R. D. Weed, Decontaminat ion o f  t h e  KER Rupture Experiment Loop Tes t  
Ser ies  B - T e s t  No. 3, Tes t  Se r i es  D - Tes t  No. 1, HW-62844, General 
E l e c t r i c ,  R ich land,  WA, November 1959. 

The B e t t i s  COD(S-4) decontaminat ion process i s  compared t o  a Turco- 

Wyandotte combinat ion decontaminat ion process (Turco-4502 f o l  lowed by  

Wyandotte-1112). Average s p e c i f i c  decontami n a t i o n  f a c t o r s  and average t o t a l  

s p e c i f i c  c o r r o s i o n  p e n e t r a t i o n  a r e  used f o r  t h e  comparison. 



226. R .  D. Weed, Decontaminat ion of t h e  KER Rupture Experiment Loop Tes t  
Ser ies  B - Tes t  No. 1  and 2, HW-62598, General E l e c t r i c ,  R ich land,  WA, 
November 1959. 

A Turco process (Turco-4501, Turco-4502, Turco-4512) i s  compared t o  a 

dual  c y c l e  of t h e  APACE process (a1 ka l  ine-permanganate, ammoni um c i  t r a t e  

e t h y l  ened iamine te t raace t i c  a c i d ) .  Decontaminat ion f a c t o r s  and c o r r o s i o n  

f a c t o r s  a r e  used f o r  t h e  comparison. 

227. A. P .  L a r r i c k ,  A d d i t i o n a l  Tests  on t h e  Cor ros ion  o f  Carbon S tee l  
Fo l l ow ing  t h e  Turco-4512 Decontaminat ion Process, HW-62690, General 
E l e c t r i c ,  R ich land,  WA, November 1959. 

A-212 carbon s t e e l ,  304 s t a i n l e s s  s t e e l  and z i r c a l o y - 2  coupons were 

t r e a t e d  i n  Turco-4512-2b ( i  n h i  b i  t e d  phosphor ic a c i d )  decontaminat ing so l  u t i o n  

and then charged i n  a  pH 10, 290°C r e c i r c u l  a t i n g  water  loop .  The decon- 

t am ina t i ng  s o l u t i o n  p re t rea tment  d i d  n o t  a f f e c t  t he  c o r r o s i o n  behav io r  o f  

304 s t a i n l e s s  s t e e l  o r  Zr-2 b u t  d i d  inc rease  t h e  carbon s t e e l  i n i t i a l  pene- 

t r a t i o n s  by a  f a c t o r  o f  2  and t h e  c o r r o s i o n  p roduc t  f i l m  we igh t  by a  f a c t o r  

o f  1.7 over  those o f  t h e  non t rea ted  carbon s t e e l  coupons. The c o r r o s i o n  r a t e  

of t h e  carbon s t e e l  coupons was n o t  increased by t h e  decontaminat ing s o l u t i o n  

p re t rea tment .  

228. E.  L .  Chr is tensen,  Procedures f o r  Decontaminat ion o f  P lu ton ium f rom 
Var ious Surfaces, LAMS-2319, Los Alamos S c i e n t i f i c  Laboratory ,  
November 1959. 

Decontaminat ion s o l u t i o n s ,  procedures,  and t h e i r  e f f e c t i v e n e s s  i n  t h e  

removal o f  p lu ton ium f rom va r i ous  types o f  surfaces a r e  repor ted .  

229. W.  Resnick and E. Rau, Eva lua t i on  o f  t h e  Cor ros ion  E f f e c t s  o f  a  Con- 
c e n t r a t e d  O x i d i z i n g  Decontaminat ion S o l u t i o n  on Reactor P l a n t  Con- 
s t r u c t i o n  M a t e r i a l  s, WAPD-BT-16, December 1959. 

An e v a l u a t i o n  o f  t he  c o r r o s i v e  e f f e c t s  o f  a  concen t ra ted  o x i d i z i n g  

decontaminat ion s o l u t i o n ,  COD (S. 4 ) ,  on Sh ipp ingpo r t  PWR c o n s t r u c t i o n  

m a t e r i a l s  has been completed. The t e s t  c o n d i t i o n s  used were: 1 )  exposure 

t o  COD (S.4) a t  180 t o  200°F under bo th  s t a t i c  and f l o w  c o n d i t i o n s  w i t h  



t o t a l  exposure p e r i o d  e q u a l i n g  t h e  e s t i m a t e d  t i m e  needed t o  f i l l ,  c i r c u l a t e ,  

and d r a i n  t h e  s o l u t i o n  from t h e  p l a n t ;  2 )  t e s t s  a t  275 t o  300°F t o  s i m u l a t e  

o v e r h e a t i n g  t h e  s o l u t i o n  and 3 )  t e s t s  a t  500°F t o  s i m u l a t e  h e a t i n g  o f  

r e t a i n e d  s o l u t i o n s  t o  o p e r a t i n g  temperature .  The r e s u l t s  of these t e s t s  

i n d i c a t e  t h a t ,  w i t h  t h e  e x c e p t i o n  o f  pump m a t e r i a l s  which w i l l  undergo 

f u r t h e r  i n v e s t i g a t i o n  i n  t h e  near  f u t u r e ,  COD (S.4) does n o t  a t t a c k  PWR 

c o n s t r u c t i o n  m a t e r i a l s  t o  such an e x t e n t  as t o  p r e c l u d e  success fu l  p o s t  

decon tamina t ion  p l a n t  o p e r a t i o n .  

230. R. L loyd ,  Chemical C h a r a c t e r i s t i c s  o f  COD (S.4) S o l u t i o n  f o r  
S o l u b i l i z i n g  Uranium D i o x i d e  Fuel and Assoc ia ted  F i s s i o n  . - Product  
Contaminat ion,  WAPD-BT-16, December 1959. 

A concen t ra ted  o x i d i z i n g  decontaminat ing s o l u t i o n  [COD (S . 4 ) ]  has 

been under i n v e s t i g a t i o n  f o r  p o s s i b l e  use i n  removing p a r t i c u l a t e ,  i r r a -  

d i a t e d ,  s i n t e r e d  U02 f u e l  and t h e  assoc ia ted  f i s s i o n  p r o d u c t s  t h a t  would 

contan l inate  t h e  PWR p r i m a r y  system i n  t h e  even t  o f  b l a n k e t  f u e l  e lement 

r u p t u r e s .  T h i s  paper r e p o r t s  on t h a t  phase o f  t h e  s t u d y  r e g a r d i n g  t h e  

p h y s i c a l  and chemical  c h a r a c t e r i s t i c s  which i n f l u e n c e  t h e  p r e p a r a t i o n ,  

a p p l i c a t i o n  and d i s p o s a l  o f  t h e  COD (S.4) s o l u t i o n  and t h e  c leanup o f  t h e  

system f o l l o w i n g  decontaminat ion.  The ma jo r  c o n c l u s i o n  from t h i s  t e s t  

phase was t h a t  no s i g n i f i c a n t  d e t e r i o r a t i o n  i n  t h e  performance o f  t h e  

r e f e r e n c e  COD (S.4) s o l u t i o n  should  r e s u l t  from i t s  ho ldup t i m e  i n  t h e  

1 oop. 

231. T. F. D e l r ~ n ~ i t t  and G. L .  S t i f f l e r ,  E f f e c t s  o f  V e l o c i t y  on t h e  C o r r o s i o n  -- 

C h a r a c t e r i s t i c s  o f  Several  A c i d i c  P r o p r i e t a r y  Decontaminat ing S o l u t i o n s ,  - -- 
HW-63008, General ~ l e c t r i c ,  R ich1 and, WA, December 1959. 

A  program has been i n i t i a t e d  t o  d e f i n e  a  decon tamina t ion  procedure 

t h a t  w i l l  be e f f e c t i v e  i n  reduc ing  t h e  a c t i v i t y  o f  r e a c t o r  p i p i n g ,  s t a i n -  

l e s s  s t e e l  and carbon s t e e l ,  and a t  t h e  same t ime,  m i n i m i z e  t h e  amount o f  

c o r r o s i o n  d u r i n g  t h e  process.  The c o r r o s i o n  c h a r a c t e r i s t i c s  o f  t h e  f o l l o w -  

i ng two-s tep decon tamina t ion  processes were i n v e s t i g a t e d :  1  ) s tandard  

a l  k a l  i ne-permanganate and 2 )  v a r i o u s  a c i d i c  p r o p r i e t a r y  compounds. Three 



types o f  c o r r o s i o n  f o r  po l i shed  carbon s t e e l  were a l s o  i n v e s t i g a t e d :  

1 )  un i f o rm  s t e e l ,  2)  carbon s t e e l  t o  s t a i n l e s s  s t e e l  ga l van i c  couples,  

and 3 )  concen t ra t i on  c e l l  and ga l van i c  couple .  Resu l t s  a r e  g iven .  

232. W. B. S i l k e r ,  E f f e c t  o f  Temperature and Flow V e l o c i t y  on t h e  Decon- 
t am ina t i on  of Reactor  E f f l uen t  Water w i t h  Aluminum, HW-62874, General 
E l e c t r i c ,  R ich land,  WAY December 1959. 

The e f f i c i e n c y  o f  aluminum t u r n i n g s  f o r  t h e  removal of severa l  

r a d i o a c t i v e  i so topes  f r om r e a c t o r  e f f l u e n t  water  has been s tud ied .  Evalua- 

t i o n  was made a t  f l o w  v e l o c i t i e s  rang ing  from 43.6 t o  872 cm/min and i n  

t h e  temperature range o f  50.5 t o  76.8"C. 

233. Reactor  Chemistry and P l a n t  M a t e r i a l s ,  WAPD-BT-16, Westi nghouse E l e c t r i c ,  
P i t t s b u r g h ,  PA, December 1959. 

An ex tens i ve  s e r i e s  o f  t e s t s ,  b o t h  i n  loops and i n  t h e  l a b o r a t o r y ,  was 

undertaken t o  f i n d  a  s a t i s f a c t o r y  decontaminat ing s o l u t i o n  t h a t  would n o t  be 

i n t o l e r a b l y  c o r r o s i v e  on PWR m a t e r i a l s .  These t e s t s  l e d  t o  t h e  suggest ion 

o f  COD (S.4) as a  decontaminant f o r  use i n  PWR i n  t h e  event  o f  ma jo r  

b l a n k e t  f u e l  r o d  f a i l u r e  w i t h  r e l ease  o f  p ieces  o f  U02. The t e s t s  descr ibed  

i n  t h i s  r e p o r t  were conducted as a  demonst ra t ion o f  t h e  e f f ec t i veness  of t h e  

se lec ted  s o l u t i o n  under r e a l i s t i c  cond i t i ons .  

234. J. M. Lo j ek  e t  a l . ,  P i l o t - P l a n t  Eva lua t i on  o f  COD (S.4) Decontami- 
n a t i o n a l  S o l u t i o n  f o r  Removal o f  UO?, WAPD-BT-16, Westinghouse 
E l e c t r i c ,  P i t t s b u r g h ,  PA, December 1959. 

Methods used and r e s u l t s  ob ta ined  d u r i q g  t h e  p i l o t  p l a n t  e v a l u a t i o n  

o f  t h e  concen t ra ted  o x i d i z i n g  decontaminants (COD) decontaminat ing so lu -  

t i o n  a r e  g iven.  The p o s s i b i l i t y  o f  a  p l a n t  be ing  seve re l y  contaminated 

as a  r e s u l t  o f  a  b l a n k e t  f u e l  e lement f a i l u r e  l e d  t o  t h e  development o f  t h e  

COD (S.4) s o l u t i o n  t o  d i s s o l v e  t h e  U02 f u e l  p a r t i c l e s  which m i g h t  be d i s t r i -  

buted through t h e  p r ima ry  system. E a r l y  work showed t h a t  d i l u t e  o x i d i z i n g  

s o l u t i o n s  were i n e f f e c t i v e  i n  d i s s o l v i n g  s i n t e r e d  i r r a d i a t e d  U02. 



235. Proceedings of t h e  Eighth Conference on Hot Labo ra to r i es  and Equipment, 
San Franc isco,  December 13-1 5, 1960, TID-7599, Sponsored by t h e  Hot 
Labora to ry  D i v i s i o n  of t h e  American Nuclear  Soc ie t y ,  1960. 

The proceedings of  a conference on h o t  c e l l s  and equipment sponsored 

by American Nuclear  Soc ie t y  a r e  r e p o r t e d  w i t h  t h e  f o l l o w i n g  sess ion t i t l e s :  

Hot Labora to ry  F a c i l i t i e s  and Hot C e l l s ,  General Purpose Man ipu la to rs  and 

Viewing, S h i e l d i n g  and Experiments, and Glovebox Design and Spec ia l i zed  

Equipment. 

236. G. M. A l l i s o n  e t  a l . ,  Decontaminat ion of t he  X-3 Loop Pressure Tube 
Us ing  Alkal ine-Permanganate and Ammonium C i t r a t e  So lu t i ons ,  CRRL-940, 
1960. 

The p ressure  tube f rom t h e  X-3 Loop i n  t h e  NRX Reactor was decon- 

taminated u s i n g  alkal ine-permanganate and ammonium c i t r a t e  s o l u t i o n s .  

Decontaminat ion f a c t o r s  ob ta ined  f o r  uranium and f o r  t h e  ma jo r  co r ros i on -  

p roduc t  a c t i v i t i e s  were i n  t h e  range 1.5 t o  2.1, cons ide rab l y  lower  than  

those ob ta i ned  i n  1 abora to ry -sca l  e t e s t s .  

237. H. F. Jensen. "Chemical Decontaminat ion o f  t h e  Hanford I n -P roduc t i on  
Reactors," ~ m e r .  Nuc l .  Soc. Trans.,  v o l .  3, p t .  1, General E l e c t r i c ,  
R ich land,  MA, 1960. 

An e v a l u a t i o n  o f  t he  ion-exchange e f f i c i e n c y  o f  z i r con ium phosphate 

and z i r con ium ox ide  was conducted w i t h  r a d i o a c t i v e  s o l u t i o n s  o f  t y p i c a l  

c o r r o s i o n  products .  I n  these t e s t s ,  two 100 nil colurr~ns were ar ranged i n  

s e r i e s ,  z i r con ium phosphate f o l l owed  by z i r con ium ox ide.  S o l u t i o n s  passed 

th rough  t h e  columns were i r o n  (0.06 ppm), chromium (0.0007 ppm), and 

c o b a l t  (0.012 ppm), each hav ing an a c t i v i t y  concen t ra t i on  o f  about  

0.5 pc/rnl and a pH o f  8.5. An e q u i l i b r i u m  decontaminat ion f a c t o r  ( i  .e., 

cons tan t  r a t i o  of i n f l u e n t  t o  e f f l u e n t  a c t i v i t y )  was determined f o r  each 

nuc l i de .  



238. J .  L .  Zegger and G .  P .  Pancer, "A Chemical Method f o r  Nuclear Reactor 
Decontamination," Nuclear Engineering, vol. 56, no. 28, Chemical 
Engineering Progress Symposium Ser ies ,  1960. 

An alkaline-permanganate-citrate treatment i s  used t o  decontaminate 

Type 304 s t a in l e s s  s tee l  surfaces.  

239. NPR Single Pass Decontamination, HW-63533, General E lec t r i c ,  Richland, 
W A Y  January 1960. 

The design of the NPR showed large quant i t ies  of carbon s tee l  pipe 
and f i t t i n g s  in the rear  and f ron t  face areas.  Most work would be done in 

these areas during an outage, and consequently lower radiat ion levels would 

be needed here than elsewhere in the piping system. A decontamination 

procedure was desired involving a shor t  cycle and consist ing of a s ingle  

pass only through the f ron t  and rear  piping. This report  presents laboratory 

data pertaining t o  t h i s  procedure. 

240. Research Equipment Waste Water, Pi l o t  Disposal Plant ,  LADC-789, Los 
Alamos Sc ien t i f i c  Laboratory, January 1960. 

Considerable work has been done on decontamination procedures fo r  both 

corrosion products and f i s s ion  products. Testing of promising procedures 

under typical rupture conditions i s  an important phase of t h i s  work. The 

Irradiated Rupture Prototype (IRP) has been used since August in t h i s  

evaluation work. This document i s  one of a s e r i e s  reporting these data .  

241. L .  D .  Perrigo and J .  F. Hokenson, Once Through Decontamination 
Studies, HW-63414, General E lec t r i c ,  Richland, WA, January 1960. 

This report  contains information on a s e r i e s  of t e s t s  performed in 

the 242-0 s ingle  pass flow f a c i l i t y .  Information concerning the following 

a r e  presented: 

1 ) Efficiency of decontaminating KER Loop 1 and 2 contaminated specimens. 

2 )  Efficiency of deconta~ninating present reactor p ig t a i l s  by d i f fe ren t  

methods. 

3 )  Areas t ha t  need fur ther  study. 



242. Once Through Decontaminat ion Stud ies,  HW-63916, General E l e c t r i c ,  
Richland, WA, February 1960. 

Four once-through decontaminat ion t e s t s  were performed on contaminated 

H-Reactor p i g t a i l s  us i ng  c i t r i c  a c i d  and p r o p r i e t a r y  decontaminat ing agents 

composed p r i m a r i l y  o f  o x a l i c  ac id ,  phosphoric a c i d  o r  sod ium-b isu l fa te .  

Two o t h e r  runs were made on KER Loop contaminated coupons and mockup tube 

p i g t a i l s  us i ng  an i n h i b i t e d  phosphoric a c i d  t o  determine once-through 

c l ean ing  e f f i c i e n c i e s  on h i g h  temperature contaminated f i l m s .  

243. The I r r a d i a t e d  Rupture Pro to type  ( IRP) Design, HW-62701, General 
E l e c t r i c ,  Rich1 and, WA, February 1960. 

T h i s  r e p o r t  g i ves  a d e s c r i p t i o n ,  drawings, p i c t u r e s ,  and comments on 

t h e  I r r a d i a t e d  Rupture Prototype,  which has been i n  use s i nce  August 1959. 

The program has been a lmost  e n t i r e l y  t h a t  o f  decontaminat ion process 

eva lua t i on ,  b u t  ac tua l  r u p t u r e  t e s t i n g  o f  f u e l  elements i s  planned i n . t h e  

near f u t u r e .  

244. G. E. Wade, P r o j e c t  CAI-816 105-N Design C r i t e r i a ,  Reactor  S ing le -  
Pass Decontaminat ion System, HW-57017-REV. 1-RD, General E l e c t r i c ,  
R ich land,  WA, February 1960. 

The des ign  c r i t e r i a  f o r  a r e a c t d r  s ing le-pass system and t h e  

requi rements t o  be met, des ign d e s c r i p t i o n s  and a c r i t e r i a  drawing a r e  

con ta ined  i n  t h e  r e p o r t .  

245. G. P. Pancer, Engineer ing Study o f  Methods f o r  Decontaminat ion o f  
SM-2, APAE-MEMO-234, A l co  Products,  Schenectady, NY,February 1960. 

An i n v e s t i g a t i o n  was performed t o  determine t h e  most e f f e c t i v e  method 

o f  decontaminat ing SM-2. The r e s u l t s  i n d i c a t e  t h a t  f u l l  system decontamina- 

t i o n  i s  more advantageous than p a r t i a l  decontaminat ion.  The eng inee r i ng  

method and i t s  assoc ia ted  hazards f o r  bo th  f u l l  and p a r t i a l  system 

decontaminat ion a r e  presented. 



238. J .  L .  Zegger and G .  P .  Pancer, "A Chemical Method f o r  Nuclear Reactor 
Decontamination," Nuclear Engineering, vol. 56, no. 28, Chemical 
Engineering Progress Symposium S e r i e s ,  1960. 

An alkaline-permanganate-citrate treatment i s  used t o  decontaminate 

Type 304 s t a i n l e s s  s t e e l  surfaces .  

239. IVPR S-ingl e Pass Decontamination, HW-63533, General E l e c t r i c ,  Ri chl and, 
W A Y  January 1960. 

The design of the NPR showed large  q u a n t i t i e s  of carbon s t e e l  pipe 

and f i t t i n g s  in  the r e a r  and f r o n t  face areas .  Most work would be done in  

these areas  during an outage, and consequently lower r ad ia t ion  l eve l s  would 

be needed here than elsewhere in  the piping system. A decontamination 

procedure was desired involving a shor t  cycle and consis t ing  of a s ingle  

pass only through the f r o n t  and r e a r  piping.  This r epor t  presents  laboratory 

data per ta in ing t o  t h i s  procedure. 

240. Research Equipment Waste Water, Pi l o t  Disposal P lant ,  LADC-789, Los 

Considerable work has been done on decontamination procedures f o r  both 

corrosion products and f i s s i o n  products.  Testing of promising procedures 

under typica l  rupture condit ions i s  an important phase of t h i s  work. The 

I r rad ia ted  Rupture Prototype (IRP) has been used s ince  August in  t h i s  

evaluat ion work. This document i s  one of a s e r i e s  report ing these data .  

241. L. D .  Perr igo and J .  F. Hokenson, Once Through Decontamination 
Studies ,  HW-63414, General E l e c t r i c ,  Richland, MA, January 1960. 

This repor t  contains information on a s e r i e s  of t e s t s  performed i n  

the 242-8 s i n g l e  pass flow f a c i l i t y .  Information concerning the  following 

a re  presented : 

1 ) Efficiency of decontaminating KER Loop 1 and 2 contaminated specimens. 

2)  Efficiency of decontaminating present  r eac to r  p i g t a i l s  by d i f f e r e n t  

methods. 

3 )  Areas t h a t  need f u r t h e r  study. 



242. Once Through Decontaminat ion Stud ies,  HW-63916, General E l e c t r i c ,  
R ich land,  MA, February 1960. 

Four once-through decontaminat ion t e s t s  were performed on contaminated 

H-Reactor p i g t a i l s  us i ng  c i t r i c  a c i d  and p r o p r i e t a r y  decontaminat ing agents 

composed p r i m a r i l y  of o x a l i c  ac i d ,  phosphoric a c i d  o r  sod ium-b isu l fa te .  

Two o t h e r  runs were made on KER Loop contaminated coupons and mockup tube 

p i g t a i l s  us i ng  an i n h i b i t e d  phosphoric a c i d  t o  determine once-through 

c l ean ing  e f f i c i e n c i e s  on h i g h  temperature contaminated f i l m s .  

243. The I r r a d i a t e d  Rupture Pro to type  ( IRP) Design, HW-62701, General 
E l e c t r i c ,  R ich land,  WAY February 1960. 

Th is  r e p o r t  g ives  a d e s c r i p t i o n ,  drawings, p i c t u r e s ,  and comments on 

t he  I r r a d i a t e d  Rupture Prototype,  which has been i n  use s i n c e  August 1959. 

The program has been a lmost  e n t i r e l y  t h a t  of decontaminat ion process 

eva lua t i on ,  b u t  ac tua l  r u p t u r e  t e s t i n g  of fue l  elements i s  planned i n  t he  

near fu tu re .  

244. G. E. Wade, P r o j e c t  CAI-816 105-N Design C r i t e r i a ,  Reactor S ing le -  
Pass Decontaminat ion System, HW-57017-REV. 1-RD, General E l e c t r i c ,  
R i  c  h l  and, WAY February 1960. 

The des ign  c r i t e r i a  f o r  a r e a c t o r  s ing le-pass system and t h e  

requi rements t o  be met, des ign d e s c r i p t i o n s  and a c r i t e r i a  drawing a r e  

con ta ined  i n  t h e  r e p o r t .  

245. G. P .  Pancer, Engineer ing Study o f  Methods f o r  Decontaminat ion of 
SM-2, APAE-MEMO-234, A lco  Products,  Schenectady, NY,February 1960. 

An i n v e s t i g a t i o n  was performed t o  determine t h e  most e f f e c t i v e  method 

o f  decontaminat ing SM-2. The r e s u l t s  i n d i c a t e  t h a t  f u l l  system decontamina- 

t i  on i s  more advantageous than p a r t i a l  decontaminat ion. The eng ineer ing  

method and i t s  assoc ia ted  hazards f o r  bo th  f u l l  and p a r t i a l  system 

decontaminat ion a r e  presented. 



246. D. W. Danie lson and M. L. Brewer, V a l l e c i t o s  B o i l i n g  Water Reactor 
Decontaminat ion Program, GEAP-3372, General E l e c t r i c ,  March 1960. 

A t e s t  program was c a r r i e d  o u t  t o  determine t h e  c o r r o s i o n  e f f e c t s  and 

decontaminat ion e f f i c i e n c y  o f  se lec ted  s o l u t i o n s  f o r  use i n  t h e  VBWR system. 

Local  and non-chemical decontani inat ion methods were a l s o  considered, Local  

decon ta~ i i i na t ion  w i t h  a power w i r e  brush was t h e  method f i n a l l y  used. 

247. W. D. Bainard, 100-N Decontaminat ion F a c i l i t y  Design Guide, HW-64154, 
General E l e c t r i c ,  R ich land,  WA, March 1960. 

The des ign o f  a decontaminat ion f a c i l i t y  f o r  t he  100-N Area a t  

Hanford i s  o u t l i n e d  w i t h  regard  t o  var ious  f u n c t i o n s  such as decontaminat ion 

of t h e  s i n g l e  pass r e a c t o r ,  t h e  s i n g l e  c e l l  p r ima ry  loop ,  and t h e  major  

p r imary  loop .  

248. T. F. Demmitt e t  a l . ,  Decontaminat ion S tud ies  f o r  HAP0 High Tempera- 
t u r e  Reactor R e c i r c u l a t i o n  Systems, June 1959 t o  January 1960, 
HW-62806, General E l e c t r i c ,  Rich1 and, W A Y  March 1960. 

An i n t e n s i v e  decontaminat ion program a t  t h e  Hanford Atomic Products  

Opera t ion  was conducted t o  determine t he  e f f e c t i v e n e s s  o f  p rospec t i ve  p ro -  

cesses f o r  decontaminat ion o f :  1 )  high-temperature,  r e c i r c u l a t i n g ,  water-  

cool  ed, and 2 )  low-temperature,  s i  ng l  e-pass , water-cool  ed nuc lear  r e a c t o r  

systems. Candidate processes were a l s o  be ing  eva lua ted  t o  determine t h e i r  

c o r r o s i o n  c h a r a c t e r i s t i c s .  

The genera l  decontaminat ion procedure i n v o l v e s  a hydrogen perox ide 

s o l u t i o n  f o r  uranium d i o x i d e  d i s s o l u t i o n ,  an alkal ine-permanganate s o l u t i o n  

f o r  f i l m  c o n d i t i o n i n g  , and an a c i d i c  so l  u t i o n  f o r  f i  l m  removal. Several 

v a r i a t i o n s  o f  t h i s  procedure were eva lua ted  f o r  a p p l i c a t i o n  i n  s p e c i f i c  

s i t u a t i o n s .  

249. H. J. Jensen, Chemical Decontaminat ion o f  t h e  Hanford Produc t ion  
Reactors, HW-SA-1851, General E l e c t r i c ,  Richland, WAY March 1960. 

The development and a p p l i c a t i o n  o f  a safe,  economical, and r e l i a b l e  

method f o r  decontaminat ing Hanford r e a c t o r s  i s  o u t l i n e d .  The system 

developed r e s u l  t e d  i n  cons ide rab le  reduc t i ons  i n  personnel exposure and 



d o l l a r  savings. The chemical ,  a f o rmu la t i on  con ta in i ng  s u l f u r i c  a c i d  

coupled w i t h  s a l t s ,  w e t t i n g  agents and i n h i b i t o r s ,  was s a t i s f a c t o r y  f o r  

removing r a d i o a c t i v e  f i l m s  which cause r a d i a t i o n  exposure. 

250. E. R. Sorom, M a t e r i a l  Decontaminat ion a t  Nevada Tes t  S i t e ,  TID-19108, 
A p r i l  1960. 

A decontaminat ion e v a l u a t i o n  program was conducted t o  determine t h e  

most p r a c t i c a l  and economical methods f o r  removing r a d i o a c t i v e  contaminants 

from sk in ,  c l o t h i n g ,  masks, meta ls ,  and misce l laneous equipment a t  t h e  Nevada 

Tes t  S i t e  (NTS). Due t o  t h e  lapse  i n  t ime  s i nce  a genera l  o p e r a t i o n  a t  NTS 

most of t h e  t e s t  m a t e r i a l  was a r t i f i c a l l y  contaminated w i t h  weapon t e s t  

d e b r i s  t o  s imu la te  a c t u a l  f i e l d  cond i t i ons .  

251. D. T. James, Reauirements f o r  Rad ioac t i ve  Decontaminat ion o f  P140B1 

U l t r a s o n i c s  and chemical decontami nants  a r e  proposed t o  decontaminate 

t h e  P140B1 power p l a n t .  

252. W. J .  Posey, e d i t o r ,  Progress No. 57 f o r  February and March 1960, 
MSAR-60-49, MSA Research Corporat ion,  C a l l e r y ,  PA, A p r i l  1960. 

Progress r e l a t e d  t o  r e a c t o r  c o o l a n t  problems i s  r epo r ted .  

Inc luded  i s  a s e c t i o n  on decontaminat ion w i t h  t h e  f o l l o w i n g  subsect ions:  

I n d u s t r i a l  Survey Ques t ionna i re ,  Eva lua t i on  o f  Decontaminat ing So lu t i ons -  

E l e c t r o l y t i c  Descal ing,  Improvements i n  Phys ica l  Procedures, Eva lua t i on  o f  

Crev ice  Decontaminat ion, Coniponent Decontamination, and Decontaminat ion o f  

Waste So lu t i ons .  

253. H. F. Jensen, Chemical Decontaminat ion A c t i v i t i e s  105-Reactors Du r i ng  
t h e  Per iod  J u l y  1959 through A p r i l  1960, HW-56001G, General E l e c t r i c ,  
R ich land,  MA, May 1960. 

The a c t i v i t i e s  c a r r i e d  o u t  by t h e  M a t e r i a l  Development u n i t  i n v o l v -  

i n g  t h e  e f f o r t s  t o  decontaminate t h e  105 Produc t ion  Reactors a r e  summarized. 



The use o f  steam c leaners  has es tab l i shed  an e f f e c t i v e  maintenance t o o l  f o r  

decontaminat ing procedures on s h o r t  n o t i c e .  S a t i s f a c t o r y  r e s u l t s  were 

ob ta i ned  us ing  Turco 4306-B c l ean ing  s o l u t i o n .  

254. G. A .  West and C. D. Watson, Decontaminat ion Tes t i ng  o f  H i g h l y  Con- 
taminated P r o t e c t i v e  Coat ings, ORIVL-2811, Oak Ridge Nat iona l  
Labora to ry ,  Oak Ridge, TN, May 1960. 

Decontaniinabi 1 i ty  measurements o f  34 p r o t e c t i v e  coa t ings  ( p r i m a r i l y  

v i n y l s  and epox ies)  and 10 comparat ive c o n t r o l  sur faces (meta ls ,  g lass,  

and p l a s t i c s )  h i g h l y  contaminated w i t h  e i t h e r  mixed f i s s i o n  products  f rom 

t y p i c a l  Purex waste o r  Oak Ridge Na t i ona l  Labora to ry  Thorex waste d i d  n o t  

i n d i c a t e  any unusual improvement over  coa t i ngs  t e s t e d  i n  1950 (AECD-2296). 

Coat ings determined t o  be s u f f i c i e n t l y  decontaminated f rom Purex 

waste by a wate r  f l u s h  and a c i d  scrub and t o  be o f  s u p e r i o r  r e s i s t a n c e  t o  

common ac ids  and a1 ka l  i s  a re :  DuBoi s Peel -F i  l m i  t e ,  Nukemi te-33, -40, 

Amercoat-31, -33HB, -23, -55 and 33, Po l yc l ad  120-1 DG, Uci lon-K, DEL 

Ser ies  A, du Pont Eng. 6200 system 1 and 2, and Polychem-1500. Only Uci lon-K, 

Amercoat-31, Pee l -F i l n i i t e ,  Nukemite-40 and p o s s i b l y  Amercoat-35 and 

Polychem-1500 appeared use fu l  i n  t he  presence o f  Thorex contaminat ion.  

255. G. I. Maughan, B i b l i o g r a p h y  on Rad ioac t i ve  Decontaminat ion o f  Areas 
and Equipment, DEF-1NF-SER-147, UKAEA, R i s l ey ,  England, June 1960. 

A s e l e c t i o n  i s  presented o f  124 u n c l a s s i f i e d  re fe rences  l i s t e d  under 

books, r e p o r t s ,  pa ten ts ,  and j o u r n a l  re fe rences  t o  t h e  decontaminat ion of 

areas and equipment. Sources searched i nc l uded  Nuclear  Science Abs t rac t s  

(1947 t o  da te ) ,  Engineer ing Index (1950-1958), and Appl i e d  Science and 

Technology Index (1  959-March 1960). 

256. L. D. Pe r r i go ,  Once-Through Decontaminat ion S tud ies  on Reactor Compo- 
nents, HW-65523, General E l e c t r i c ,  R ich land,  WA, June 1960. 

Several  decontaminat ion t e s t s  on Hanford r e a c t o r  components were made 

i n  a s tudy  t o  develop e f f e c t i v e  and workable once-through decontaminat ion 

processes. These t e s t s  gave r e s u l t s  va ry i ng  f rom very  successfu l  t o  i n e f f e c -  

t i v e  component decontaminat ion.  



257. P. S. K ings ley  and M. L. Shor t ,  Decontamination, HW-63110, General 
E l e c t r i c ,  R ich land,  WAY June 1960. 

Th i s  r e p o r t  rev iews t h e  development o f  decontaminat ion procedures 

f o r  l a rge ,  h i g h  u n i t  cos t ,  chemical process ing equipment. Th i s  equipment 

i s  used i n  sepa ra t i ng  f i s s i o n  products  from non- f iss ioned m a t e r i a l  con- 

t a i  ned i n  i r r a d i a t e d  p l  utonium-producing f u e l  elements. S t a i n l e s s  s t e e l  

c o n s t r ~ ~ c t i o n s  p e r m i t  t h e  use of aggress ive chemicals i n c l u d i n g  s t r ong  ac ids  

t o  d i s l odge  t he  contaminated p a r t i c l e s .  The optimum procedures a re  g e n e r a l l y  

d i c t a t e d  by what i s  t o  be decontaminated and t he  p a r t i c u l a r  contam.inants 

present .  I n  most cases t h e  contaminants a r e  f i s s i o n  products  rang ing  f rom 

0.1 MeV gamma energy t o  0.75 MeV l e v e l .  

258. E.  E. P ie rce ,  R e l a t i v e  E f f ec t i veness  o f  Decontaminat ion o f  Var ious 
S t a i n l e s s  S tee l  Sur face F in ishes ,  CF-60-6-54, Oak Ridge Na t i ona l  
Laboratory ,  Oak Ridge, TN, June 1960. 

An i n v e s t i g a t i o n  was made t o  o b t a i n  i n f o r m a t i o n  on su r f ace  f i n i s h  

s p e c i f i c a t i o n s ,  p r i c e s ,  and decontaminat ion p r o p e r t i e s  o f  s t a i n l e s s  s t e e l .  

Samples s t u d i e d  were 1/4 i n .  p l a t e  - No. 1 f i n i s h ,  3/16 i n .  sheet  - No. 1 

f i n i s h ,  and 11 gauge sheet  - 2B f i n i s h .  

259. C .  C.  Crothers ,  Chemical Decontam-ination o f  t h e  ANL-2 High-Pressure 
Loop, ANL-6151, Argonne Na t i ona l  Laboratory ,  J u l y  1960. 

The chemical decontaminat ion o f  t h e  ANL-2 High-pressure Water Loop 

a t  t h e  MTR i s  descr ibed.  Three separate chemical t rea tments  were employed, 

each f o l l owed  by a water f l u s h .  A m i x t u r e  o f  sodium hydrox ide  and potas-  

sium permanganate was f i r s t  a p p l i e d  t o  p a r t i a l l y  o x i d i z e  and loosen t h e  

magnet i te  c o r r o s i o n  f i l m  on t h e  l o o p  sur faces.  Next, t h e  system was 

t r e a t e d  w i t h  a s o l u t i o n  o f  Versenol 120 t o  remove and suspend t h e  loosened 

ox ide  f i l m .  The t h i r d  chemical t rea tment  was a m i x t u r e  o f  su l f am ic  ac id ,  

HEDTA, hydraz ine,  and Rodine 80. A f t e r  t he  f i r s t  two chemical t rea tments  

a brown res idue  remained, which was presumed t o  be manganese d iox ide .  The 

t h i r d  s o l u t i o n  comple te ly  removed a l l  t r aces  o f  r es i due  f rom t h e  f i r s t  two 

t reatments .  



260. F. P. Hungate, Decontaminat ion of  P l a n t s  Exposed t o  a S imula ted 
Reactor  Burn, HW-63173, General E l e c t r i c ,  R ich land ,  WA, J u l y  1960. 

31 I was decontaminated f rom p l a n t s  u s i n g  H20, NaSZ03, acetone, T ide ,  

HC1, p l a s t i c  s t r i p p i n g  and u l t r a s o n i c s .  

261. F. E.  Owen, R e s u l t s  o f  PT-IP-336-R Reactor  Rear Face Decontaminat ion 
105-H, HW-66151, General E l e c t r i c ,  R ich land ,  J u l y  1960. 

The o b j e c t  o f  t h i s  t e s t  was t o  reduce t h e  105-H r e a r  f a c e  dose r a t e s  

as economica l l y  as p o s s i b l e  w i t h  Turco 4306-B. The method chosen was 

b a s i c a l l y  t h e  same one used a t  "H" January 1959, i n c o r p o r a t i n g  t h e  use of  

a loosened r e a r  n o z z l e  cap f o r  f l o w  c o n t r o l .  Severa l  improvements were 

p lanned from t h e  exper ience  o f  t h e  p r e v i o u s  H Reactor  r e a r  f a c e  Turco 

decontaminat ions.  

262. W .  S. Brown and C.  A. Bergmann, "Reducing R a d i o a c t i v i t y  B u i l d u p  i n  
PWRs," Nuc leon ics ,  v o l .  18, no. 7, A l c o  ~ r o d u c t s ,  Inc . ,  Schenectady, 
NY, J u l y  1960. 

R a d i o a c t i v i t y  o f  t h e  PWR i s  reduced th rough  d e s i g n  c o n s i d e r a t i o n s .  

263. S. J.  Rodgers and W.  A. Everson, I n d u s t r i a l  Survey on Decontaminat ion 
o f  R a d i o a c t i v e  Components, MSAR-60-89, MSA Research Corpora t ion ,  
C a l l e r y ,  PA, J u l y  1960. 

A t o t a l  o f  330 q u e s t i o n n a i r e s  were s e n t  t o  113 d i f f e r e n t  companies 

t o  o b t a i n  i n f o r m a t i o n  on c u r r e n t l y  used chemical  and mechanical  methods o f  

decontaminat ion.  Completed r e t u r n s  were r e c e i v e d  from 63 companies (56%) 

r e p r e s e n t i n g  a t o t a l  o f  75 r e p l i e s .  The d a t a  have been compi led t o  g i v e  a 

r e p r e s e n t a t i v e  c r o s s  s e c t i o n  o f  s tandard  decon tamina t ion  p r a c t i c e s .  

264. G. E. Nei  baur,  Decontaminat ion Eva1 u a t i o n  F a c i  1 i ty, HW-SA-1968, 
General E l e c t r i c ,  R ich land ,  WA, August 1960. 

The I r r a d i a t e d  Rupture P r o t o t y p e  i s  a f a c i l i t y  f o r  s t u d y i n g  decontamina- 

t i o n  problems. I t  was des igned t o  c i r c u l a t e  w a t e r  a t  600°F and 2000 p s i  

under gross f i s s i o n  p r o d u c t  con tamina t ion  c o n d i t i o n s .  I t  was p r o t o t y p i c a l  



o f  a high-temperature p ressur ized  water  r e a c t o r  system. Contaminat ion was 

accomplished by purposely  r u p t u r i n g  an i r r a d i a t e d  f u e l  element i n  a detach- 

a b l e  cask designed f o r  h i g h  temperature and pressure. Candidate decontamina- 

t i o n  processes were then eva lua ted  i n  c l ean ing  up t h e  loop.  Data on decon- 

t am ina t i on  f a c t o r s ,  co r ros ion ,  e f fec ts  of f i l t e r i n g ,  dead logs,  and 

v e l o c i t y  were obtained. 

265. J . E. Mendel , Labora to ry  I n v e s t i g a t i o n  o f  Decontanii n a t i n g  So lu t i ons  
f o r  Present  Reactors, HW-67037, General E l e c t r i c ,  R i  c h l  and, WAY 
September 1960. 

S tud ies  were done t o  f i n d  e f f e c t i v e  decontaminat ing agents whose 

c o r r o s i v e  a t t a c k  on Z i r c a l o y - 2  as w e l l  as on aluminum i s  s a t i s f a c t o r i l y  

low. 

266. G. E. Neibaur,  Decontaminat ion o f  I R P  w i t h  Phosphoric A c i d  Processes, 
HW-66690, General E l e c t r i c ,  R ich land,  WAY September 1960. 

Recent t e s t s  w i t h  one p r o p r i e t a r y  a c i d  compound, "Phos-1", show 

promise f o r  bo th  t o t a l  NPR r e a c t o r  decontaminat ion by r e c i r c u l a t i n g  t he  

decontaminants and f o r  a s ing le-pass decontaminat ion c y c l e  o f  t h e  f r o n t  

and r e a r  p i p i n g .  The t e s t s  were made i n  a f i s s i o n  p roduc t  contaminated 

loop, t h e  I r r a d i a t e d  Rupture Pro to type  ( IRP).  

267. I. Charak, Removal of EBWR Fuel Element Scale by S l u r r y  Honing, 
ANL-6216, Argonne Na t i ona l  Laboratory ,  Argonne, I L  , September 1960. 

The sca le  d e p o s i t  on t he  EBWR f u e l  p l a t e s  can be removed by s l u r r y  

honing t h e  p l a t e s  w i t h  an abras ive-water  m ix tu re .  Problems i n h e r e n t  i n  any 

p roduc t i on  ope ra t i on  o f  t h i s  t ype  a r e  noted. Areas of con t inued  i n v e s t i -  

g a t i o n  o f  t h e  method a r e  suggested. 

268. G. G. P l a s t i n o ,  Procedure, M a t e r i a l ,  Equipment and F a c i l i t i e s  Require- 
ment f o r  Decontaminat ion o f  D140E-1 Power P l a n t ,  DC-60-10-726, 
General E l e c t r i c ,  October 1960. 

T h i s  r e p o r t  has been prepared t o  o u t l i n e  t he  methods, procedures, 

ma te r i a l s ,  equipment and f a c i l i t i e s  requi rements f o r  remote and/or manual 

decontaminat ion o f  t h e  X-211 turbomachinery.  



I nc l uded  a re  a d i scuss ion  o f  t he  chemical and phys i ca l  aspects 

o f  t he  p l a t e - o u t  p a r t i c u l a t e ,  a c l a s s i f i c a t i o n  o f  m a t e r i a l s  i n t o  ma jo r  

groups, a genera l  decontaminat ion procedure f o r  t he  var ious  m a t e r i a l  

groups, methods and procedures f o r  decontaminat ing t he  ma jo r  components 

o f  t h e  t u r b i n e  and compressor assemblies, general  d e s c r i p t i o n  o f  t he  

s o l u t i o n s  and m a t e r i a l s  t o  be used, equipment, u t i l i t i e s  and f a c i l i t i e s  

r equ i red .  

269. E f f e c t s  o f  Turco 4501A, 4502, 4518 Decontaminat ing Reagents on 
S t a i n l e s s  S tee l  Bear ing M a t e r i a l s  Experimental  Gas Cooled Reactor, 
TID-11396, A l l i s -Cha lmers  Manufactur ing Company, October 1960. 

T h i s  s tudy  cons iders  t h e  e f f e c t s  o f  Turco (4501A, 4502, 4518) decon- 

t am ina t i on  reagents on A IS I  440 C s t a i n l e s s  s t e e l .  Considerable c o r r o s i o n  

was d iscovered  t o  occur .  

270. A. B. Meservey e t  a l . ,  Decontaminat ion o f  EGCR Charge and Serv ice  
Machines, CF-60-10-46, Oak Ridge Nat iona l  Laboratory ,  Oak Ridge, TN 
October 1960. 

Methods have been developed f o r  t h e  noncor ros ive  removal of v o l a t i l e  

f i s s i o n  p roduc ts  and U02 dus t  f rom carbon s t e e l  and s t a i n l e s s  s t e e l .  Pro- 

cedures a r e  descr ibed  f o r  app l y i ng  these methods t o  t h e  decontaminat ion of 

t he  EGCR charge and s e r v i c e  machines. 

271. J. E. Mendel. Labora to rv  I n v e s t i q a t i o n  o f  Decontaminat ion So lu t i ons  

An i n v e s t i g a t i o n  o f  methods f o r  decontaminat ing t h e  p r imary  loop  of 

t he  New Produc t ion  Reactor (NPR) i s  descr ibed.  The decontaminat ion problem 

i s  unusual because bo th  carbon s t e e l  and s t a i n l e s s  s t e e l  a r e  used i n  t he  loop.  



The Coolant System's Development Operat ion i s  i n v e s t i g a t i n g  poss ib le  

NPR decontamination procedures i n  t e s t  loops. Pre l im inary  beaker scale 

t e s t i n g  o f  several p o t e n t i  a1 decontaminating so lu t i ons  was done by the  

Devel opment and Corros i  on Operation. 

272. Dynamic Decontamination Studies, Summary o f  ELMO-10 Scanning Tests 
w i t h  Contaminated S1 W Boi 1 e r  Tubing, HW-67202, General E l e c t r i c ,  
R i  ch l  and, WA, November 1960. 

Exp lora tory  and screening t e s t s  on promising decontaminating processes 

were conducted i n  a small r e c i r c u l a t i o n  loop, ELMO-10. Those methods t h a t  

have shown good decontamination a b i l i t y  w i t h  low cor ros ion  losses under 

s t a t i c  cond i t i ons  were g iven t h e i r  f i r s t  dynamic eva lua t ion  i n  t h i s  f a c i l i t y .  

Emphasis was placed on ob ta in ing  i n fo rma t ion  p e r t a i n i n g  t o  the  decontami- 

na t i ng  e f fec t iveness  i n  a dynamic versus s t a t i c  system. 

This r e p o r t  i s  a summary o f  the  t e s t s  t h a t  were conducted i n  the  ELMO-10 

f a c i l i t y  us ing  conta~i i inated sect ions o f  the b o i l e r  tub ing  from the S l W .  

The r e s u l t s  o f  a c t i v i t y  bu i ldup s tud ies  i n  t he  SM-1 performed dur ing  

Core I l i f e t i m e  (June 3, 1957 t o  A p r i l  28, 1960) are repor ted.  Data are 

presented on the  ex ten t ,  nature, and mechanism o f  the  bu i ldup o f  l o n g - l i v e d  

gamma e m i t t i n g  nuc l ides  i n  t he  reac to r  pr imary system. Rad ia t ion  l e v e l s  

a f t e r  r e a c t o r  shutdown are  presented, as w e l l  as mathematical equat ions 

used t o  account f o r  the  observed a c t i v i t y  l e v e l s .  

274. F. W. Davis, Reactor Decontamination, Li terature-Review, BAN-1217, 
Babcock-Wilcox Company, New York, NY, December 1960. 

The purpose o f  t h i s  document i s  t o  d e t a i l  t he  problem o f  r e a c t o r  

decontamination and t o  rev iew the  u n c l a s s i f i e d  l i t e r a t u r e  on chemical 

decontamination methods. On t h i  s basi s recommendations are g iven f o r  chemi - 
c a l s  and procedures t o  be used i n  chemical decontaminations. 



275. J. A. Ayres, Decontaminat ion S t l ~ d i e s  f o r  HAP0 Water-Cooled Reactor 
Systems, January 1, 1960 through September 1  , 1960, HW-67937, General 
E l e c t r i c ,  Richland, WAY December 1960. 

See A b s t r a c t  f o r  Reference 248. 

276. A. B. Meservey, Procedures and P rac t i ces  f o r  t h e  Decontaminat ion 
of P l a n t  and Equipment, CF-60-12-71, Oak Ridge Na t i ona l  Laboratory ,  
Oak Ridge, TN, December 1960. 

A rev iew has been made o f  131 papers and progress r e p o r t s  on equip-  

ment decontaminat ion. The rev iew i s  t o  comprise an i n v i t e d  chap te r  f o r  

i n c l u s i o n  i n  Volume 4 o f  Progress i n  Nuclear  Energy, Ser ies  I V Y  Technology, 

Engineer ing, and Safety, pub l i shed  by Pergamon Press. 

277. A. B. Meservey, Decontaminat ion o f  EGCR Components, CF-60-12-37, 
Oak Ridge Na t i ona l  Labora to ry ,  Oak Ridge, TN, December 1960. 

F u r t h e r  developments i n  methods f o r  t h e  decontaminat ion of  EGCR 

components a r e  descr ibed.  Oxalate-perox ide m ix tu res  a t  c o n t r o l l e d  pH com- 

pared favorab ly  w i t h  o t h e r  decontaminat ion reagents  f o r  s t a i n l e s s  s t e e l s ,  

i n c l u d i n g  s u l f u r i c ,  n i t r i c ,  c i t r i c ,  t a r t a r i c ,  and phosphor ic  a c i d  m ix tu res  

and severa l  p r o p r i e t a r y  reagents .  The c o r r o s i o n  o f  d i l u t e  s u l f u r i c  a c i d  

on s t a i n l e s s  s t e e l  was reduced and i t s  decontaminat ion e f f e c t i v e n e s s  

increased by t h e  a d d i t i o n  o f  hydrogen perox ide.  Perox ide acted as a 

c o r r o s i o n  i n h i b i t o r  w i t h  H2S04-NaF m ix tu res  a l so .  Steam spray ing  w i t h  

o x a l a t e  reagents  was an e f f e c t i v e  method o f  removing contaminat ion from 

gas l oop  p i p i n g .  Ammonium o x a l a t e  was s u p e r i o r  t o  sodium oxa la te  i n  

perox ide  m ix tu res  bo th  i n  speed o f  U02 d i s s o l u t i o n  and i n  decontaminat ion 

e f fec t i veness .  Th i s  r e p o r t  i s  a  c o n t i n u a t i o n  o f  ORNL-CF-60-10-46, 

Decontaminat ion o f  EGCR Charae and Se rv i ce  Machines. 



278. S .  Siegel,  "Decontamination Processes f o r  B o i l i n g  Water Reactors,'' 
American Nuclear Society  Trans. , vo l  . 4, GE-APED, 1961 . 
This rev iew deals w i t h  the decontamination o f  a b o i l i n g  water r e a c t o r  

us ing a l  k a l  ine-permanganate so lu t i ons .  

279. A. B. Meservey, "Procedures and Prac t ices  f o r  the  Decontamination 
o f  P lan t  and Equipment," Progress i n  Nuclear Energy Series 4, vo l  . 4, 
Oak Ridge Nat ional  Laboratory, Oak Ridge, TN, 1961. 

The removal o f  contaminat ion from the metal surfaces o f  chemical 

processing equipment and reac tors  w i t h  chemical so lu t i ons  i s  reviewed. 

280. D isso lu t i on  o f  Urani~ lm Oxides Formed During a Fuel Element Fa i l u re ,  
HW-69594, General E l e c t r i c ,  Richland, WA, 1961. 

The f a i l u r e  and cor ros ion  of m e t a l l i c  uranium f u e l  elements i n  a h igh-  

temperature pressur ized water system produces uranium oxides w i t h  a l a r g e  

percentage of  the  f i s s i o n  products remaining associated w i t h  these ox ide 

p a r t i c l e s .  Decontamination of such a system requ i res  d i s s o l u t i o n  and/or 

f l u s h i n g  o f  these oxides from the  system. This r e p o r t  covers some of the  

l abo ra to ry  and p i l o t  p l a n t  work d i r e c t e d  toward t h i s  problelil. 

281. E. Mestre, "La Decontamination Des Surfaces," Energie Nucleai re,  
vo l .  3, Commissariat, A, L, Energie Atomique, 1961. 

Studies r e l a t i n g  t o  the  process of decontamination are described. 

The process i s  r e l a t e d  both t o  the  nature o f  the  r a d i o a c t i v e  product  and 

t h a t  o f  the sur face contaminated. These i nves t i ga t i ons  were preceded by 

contaminat ing t e s t s  from which the  f a c t o r s  t h a t  govern the  process were 

der ived . 
On the  basis  o f  t he  r e s u l t s  obta ined a choice cou ld  be made of t h e  

most convenient decontaminating processes and the  ma te r ia l s  l e a s t  l i k e l y  

t o  r e t a i n  r a d i o a c t i v e  products on t h e i r  surfaces cou ld  be selected.  



282. R. D. Weed, I n h i b i t i o n  Studies i n  Reactor Decontaminants, HW-SA-2080, 
General E l e c t r i c ,  Richland, WA, January 1961. 

Dibasic  ammonium c i  t r a t e  so lu t i ons  were shown t o  have promise as decon- 

taminants f o r  high-temperature water r e c i r c u l a t i n g  systems when preceded by 

an alkaline-permanganate s o l u t i o n .  The ammoniuni c i t r a t e  so lu t i ons ,  when used 

a t  t he  e f f e c t i v e  cond i t ions ,  gave cor ros ion  r a t e s  which are  above the  maximum 

desi red r a t e  i n  a  nuc lear  reac to r  system conta in ing  carbon s tee l  p i p i n g  and 

o the r  ma te r i a l s .  A  number o f  organic compounds were evaluated as i n h i b i t o r s  

i n  s o l u t i o n s  designed f o r  decontamination o f  nuclear  reac to r  systems. O f  

the  compounds tested,  t r i -n -propy lamine and tr i -n-dodecylamine i nd i ca ted  

the  bes t  i n h i b i t i o n  a t  85°C. 

283. M. E.  McMahan, "New Decontamination Chamber," American Nuclear 
Society  Trans. , vo l  . 4, General E l e c t r i c ,  Richland, WAY 1961. 

A spray-type decontamination chamber was i n s t a l l e d  i n  the  Hanford 

Radiometal 1  urgy Laboratory which reduced the  r a d i a t i o n  exposure, a i rbo rne  

contaminat ion, c lean ing  time, and assau l t  mask time. 

. L. J. King and J. C .  Bresee, Plutonium Release Inc iden t  a t  Oak Ridge 
Nat ional  Laboratory, CF-60-9-57, Oak Ridge Nat ional  Laboratory, 
Oak Ridge, TN, January 1961. 

A nonnuclear explos ion i n v o l v i n g  a  r a d i o a c t i v e  p i 1  o t  p l a n t  evaporator 

occurred a t  Oak Ridge Nat ional  Laboratory on November 20, 1959. Plutonium 

was released t o  the  environment. Contamination was bonded t o  the  nearby 

s t r e e t  and b u i l d i n g  surfaces w i t h  t a r ,  pa in t ,  r o o f i n g  compound, o r  masonry 

sealer .  The p i l o t  p l a n t  b u i l d i n g  except f o r  the  processing c e l l s  was 95% 

decontaminated by September 1, 1960. 



285. A. M. Potesta and R. M. Watkins, "Proposed Water Cooled Reactors 
Decontaminat ion System," Energ ia  ~ u c l e a r e ,  v o l  . 8, no. 2, F i a t  General 
Atomic, February 1961. 

A proposed decontaminat ion system f o r  water  cooled r e a c t o r s  i s  descr ibed.  

The system i s  designed t o  be used be fo re  maintenance opera t ions  i n  t h e  p r imary  

system i f  b i o l o g i c a l  r a d i a t i o n  t o l e rances  would be exceeded. The decontamina- 

t i o n  procedure i nvo l ves  t h e  o x i d a t i o n  of  t h e  co r ros ion  p roduc t  f i l m  by an 

alkal ine-permanganate s o l u t i o n  f o l l owed  by t he  removal of t h e  ox ida ted  f i l m  

by an ammonium c i t r a t e  s o l u t i o n .  

286. L. J. K ing and W .  T. McCarly, P lu ton ium Release I n c i d e n t  o f  November 20, 
1959, ORNL-2989, Oak Ridge Na t i ona l  Laboratory ,  Oak Ridge, TN, 
February 1961 . 
A more complete r e p o r t  was made o f  t h e  decontaminat ion a c t i v i t i e s  

f o l l o w i n g  a nonnuclear exp los ion  a t  Oak Ridge Na t i ona l  Labora to ry  which 

occurred November 20, 1959. See Reference 284. 

287. S .  J. Rodgers and W .  A. Everson, Decontaminat ion o f  Rad ioac t i ve  
Components, MSAR-61-34, Westinghouse E l e c t r i c ,  P i t t s b u r g h ,  PA, 
March 1961. 

A s tudy  was undertaken t o  p rov ide  i n f o r m a t i o n  f o r  a handbook o f  a 

decontaminat ing procedure be ing  prepared by BuShips as a gu ide  t o  vendors i n  

decontaminat ing nuc lea r  power p l a n t  components. Topics covered i n c l u d e  an 

i n d u s t r i a l  survey o f  decontani inat ion techniques and eva lua t i ons  o f  decon- 

t am ina t i ng  s o l u t i o n s ,  c r e v i c e  decontaminat ion, e l e c t r o l y t i c  methods, 

mechanical a ids ,  component decontaminat ion, and methods o f  decontaminat ing 

contaminated waste s o l u t i o n s .  

288. J. P a t t i s o n  and G. N. Walton, D i s t r i b u t i o n  o f  Rad ioac t i ve  M a t e r i a l s  
i n  a C i r c u i t ,  AERE-R-3661, UKAEA, Harwel 1 , England, A p r i  1 1961 . 
Equat ions were developed f o r  t h e  d i s t r i b u t i o n  i n  a c i r c u i t  o f  m a t e r i a l  

which i s  bo th  r a p i d l y  depos i ted  on t h e  w a l l s  o f  t h e  system, and a l s o  s l o w l y  

removed from t h e  w a l l s  by t h e  c i r c u l a t i n g  f l u i d .  S o l u t i o n s  o f  t h e  equat ions  



a r e  compared w i t h  t h e  r e s u l t s  ob ta ined  f o r  t h e  t r a n s p o r t  o f  a c t i v a t e d  co r ro -  

s i o n  p roduc ts  i n  a  h i g h  temperature p ressu r i zed  wate r  loop.  The r e s u l t s  

show t h a t  d e p o s i t i o n  and emiss ion f o r  uncorroded sur faces  a r e  f a s t e r  than 

those f o r  cor roded sur faces .  Est imates a r e  made o f  t h e  e f f e c t i v e  c o r r o s i o n  

r a t e  and o f  t h e  " res idence  t ime"  o f  m a t e r i a l  depos i ted  on sur faces .  

289. T. L .  Hoffman and G. S. Adams, Cor ros ion  o f  A l l o y s  i n  Var ious ICPP 
Decontaminat ion So lu t i ons ,  IDO-14506, P h i l l i p s  Pet ro leum Company, 
A p r i  1  1961. 

Cor ros ion  s t u d i e s  were conducted on s t a i n l e s s  s t e e l  t ype  347 and 

Carpenter-20, Monel, t i t a n i u m  55A, and tan ta lum i n  decon ta~ i i i na t i on  s o l u t i o n s .  

These s o l u t i o n s  are:  10% n i t r i c  ac i d ,  10% c i t r i c  ac i d ,  10% sodium hydrox ide  - 
2.5% t a r t a r i c  ac id ,  10% o x a l i c  ac id ,  0.003M p e r i o d i c  a c i d  i n  0.05M - n i t r i c  

ac id ,  3% sodium f l u o r i d e  - 20% n i t r i c  ac i d ,  Turco 4501 and Turco 4502, and 

0.25M - phosphor ic  ac i d .  Boron s t a i n l e s s  s t e e l  t ype  304L was s tud ied  i n  

10% sodium hydrox ide  - 2.5% t a r t a r i c  ac i d ,  10 and 60% n i t r i c  ac ids ,  Turco 

4501 and Turco 4502. 

The two a u s t e n i t i c  s t a i n l e s s  s t e e l s  a r e  acceptab le  c o n s t r u c t i o n  mate- 

r i a l s  f o r  hand l i ng  each o f  t h e  decontaminat ion s o l u t i o n s  except  3% sodium 

f l u o r i d e  - 20% n i t r i c  ac i d .  Spec ia l  l i m i t a t i o n s  a r e  d e f i n e d  f o r  Monel , 
t i t a n i u m  55A, and tan ta lum when exposed t o  decontaminat ion reagents .  

290. R. D.  Weed, Decontaminat ion o f  t h e  GEH P-7 Loop A f t e r  t h e  S i x t h  
Rupture Test ,  HW-69557, General E l e c t r i c ,  R ich land,  WA, May 1961 . 
The a c t u a l  decontaminat ion o f  t h e  GEH P-7 l oop  i s  r epo r t ed  i n  l o g  form 

beg inn ing  w i t h  t h e  d ischarge  of t h e  r up tu red  element and n o t i n g  t h e  i tems o f  

importance as t h e  decontaminat ion procedes. A l so  i nc l uded  a r e  spec ia l  

l i m i t a t i o n s  r e q u i r e d  f o r  t h e  s a f e  containment o f  t h e  contaminat ion.  

291. L. D, P e r r i g o ,  Study o f  Rad ionuc l ide  Adso rp t i on  i n  t h e  K R e c i r c u l a t i o n  
Loops, HW-69612, General E l e c t r i c ,  R ich land,  WA, May 1961. 

An i n t e n s i v e  s t udy  o f  r a d i o n u c l i d e  adso rp t i on  i n  h igh- temperature 

r e c i r c u l a t i o n  systems was made a t  Hanford. The o b j e c t i v e s  o f  t h i s  work were 



t o  i d e n t i f y  t h e  adsorbed spec ies ,  t o  de te rm ine  t h e  b u i l d - u p  c h a r a c t e r i s t i c s  

and t o  d i s c o v e r  t h e  sur face d i s t r i b u t i o n  o f  r a d i o a c t i v e  spec ies  on meta l  

s u r f a c e s .  I n  a  p e r i o d  of  3  years ,  t h e  i d e n t i t y , b u i l d - u p  b e h a v i o r  and s u r f a c e  

d i s t r i b u t i o n  o f  adsorbed spec ies  were determined i n  carbon and s t a i n l e s s  

s t e e l  l o o p  systems o p e r a t i n g  w i t h  a  h i g h  pH c o o l a n t .  P r e l i m i n a r y  a d s o r p t i o n  

i n f o r m a t i o n  i s  g i v e n  f o r  l o w  and n e u t r a l  pH c o o l a n t  systems. The source o f  

t h e  a c t i v a t e d  c o r r o s i o n  p r o d u c t  m a t e r i a l s  i n  these  p r e s s u r e  t u b e  systems was 

found t o  be t h e  o u t - o f - r e a c t o r  p o r t i o n  o f  t h e  loop.  P a r t i c u l a t e  m a t t e r  as 

d i s s o l v e d  spec ies  appear r e s p o n s i b l e  f o r  t r a n s p o r t i n g  r a d i o a c t i v i t y  th rough-  

o u t  t h e  r e c i r c u l a t i o n  l o o p  systems. 

292. L. D. P e r r i g o ,  C o r r o s i o n  Phenomenon Observed F o l l o w i n g  Severa l  Decon- 
t a m i n a t i o n  o f  a  P r e s s u r i z e d  Water Reac to r  P r o t o t y p e ,  HW-SA-2163, 
General E l e c t r i c ,  R ich land ,  WA, May 1961. 

A  t e s t  was made t o  de te rm ine  t h e  c o r r o s i v e  e f f e c t s  of  t h e  APACE p r o -  

cess on an o u t - o f - r e a c t o r  t e s t  l o o p  composed of  carbon and s t a i n l e s s  s t e e l s .  

293. L. F. Donovan, SM-1 R and D  Program Decontaminat ion o f  SM-1 Pr imary  
System Task ~~1-Phase I ,  APAE-87, A l c o  Products ,  June 1961. 

A method i s  r e p o r t e d  t o  decontaminate  t h e  SM-1 steam g e n e r a t o r .  

S p e c i a l  p l u g s  were i n s e r t e d  i n  t h e  r e a c t o r  o u t l e t  n o z z l e  and t h e  cas ings  o f  

b o t h  pr- iniary c o o l a n t  pumps. The p l u g s  i s o l a t e d  t h e  steam g e n e r a t o r  f rom t h e  

remainder  o f  t h e  p r i m a r y  system and a l l o w e d  f o r  i n t r o d u c t i o n  and removal o f  

t h e  decon tamina t ion  s o l u t i o n s .  R a d i o a c t i v e  d e p o s i t s  were removed by  

c i r c u l a t i n g  a  s o l u t i o n  o f  c a u s t i c  permanganate f o l l o w e d  by  a  w a t e r  r i n s e ,  

ammonium c i t r a t e - c i t r i c  a c i d  - Versene 9  s o l u t i o n  and s e v e r a l  more w a t e r  

r i n s e s .  

294. R. D. Weed, E v a l u a t i o n  of  Reac to r  Decontaminat ion,  HW-SA-2218, General  
E l e c t r i c ,  R ich land ,  WA, June 1961. 

T e s t s  began w i t h  t h e  l a b o r a t o r y  beaker  scann ing s t u d i e s  and p rog ressed  

t h r o u g h  dynamic 1  oop scanning,  g r o s s l y  contam-inated systeni s t u d i e s ,  c y c l  i c  



c o r r o s i o n  eva lua t i ons  and i n - r e a c t o r  10,op decontaminat ion t e s t s .  A t y p i c a l  

process i s  descr ibed  i n  which a compound c o n s i s t i n g  p r i m a r i l y  of su l f am ic  

a c i d  i s  eva luated.  Typ i ca l  r e s u l t s  a re  g i ven  f o r  t h i s  process as i t  i s  

eva lua ted  i n  t h e  var ious  stages. 

295. SL-1 Recovery Operat ions January 3 through May 20, 1961, IDO-19301, 
Corr~bustion Engineer ing, Idaho F a l l s ,  ID, June 1961. 

A nuc lea r  excurs ion  occurred i n  t he  SL-1 p l a n t  a t  t he  Nuclear Reactor 

Tes t i ng  S t a t i o n  on January 3, 1961. Three opera to rs  who were assembling 

t he  c o n t r o l  r od  and d r i v e  mechanist11 f o l l o w i n g  a 10-day p l a n t  shutdown were 

f a t a l l y  i n j u r e d .  For  a week f o l l o w i n g  t h e  excurs ion,  a NRTS d i s a s t e r  p l a n  

was e f fec ted  f o r  recovery o f  t he  t h r e e  c a s u a l t i e s  and f o r  assessment o f  t h e  

SL-1 r e a c t o r  shutdown c o n d i t i o n .  A p l an  f o r  decontaminat ion of  t h e  SR-L 

reac to r ,  t h e  removal o f  t he  case, r a z i n g  of t h e  r e a c t o r  b u i l d i n g s  and 

decontaminat ion of  t he  suppor t  f a c i l i t i e s  i s  inc luded .  The p lan  i s  

separated i n t o  two tasks :  1 )  h i g h  l e v e l  decontaminat ion by remote tech-  

n iques and 2) low l e v e l  decontaminat ion by d i r e c t  personnel e f f o r t .  

296. A. 0 .  Meservey, Minutes o f  T h i r d  Meet ing of Reactor Decontaminat ion 
In fo rmat ion  Exchange Group a t  ORNL June 1-2, 1961 , CF-61-7-82, 
Oak Ridge Na t i ona l  Laboratory ,  Oak Ridge, TN, J u l y  1961. 

An AEC-sponsored Reactor Decontani inat ion In fo rmat ion  Exchange Group 

met June 1-2, 1961. Th is  r e p o r t  summarizes t h e  research on decontaminat ion 

a t  n i n e  r e a c t o r  i n s t a l l a t i o n s  which was accomplished i n  t he  preceding 

6 months. 

297. L .  D.  P e r r i g o  and R. G. Moles, C y c l i c  Cor ros ion  Tes t i ng  o f  an I n h i b i t e d  
APACE Decontaminat ina Process i n  TF-14. HW-71211. General E l e c t r i c .  

The long- te rm ' co r ros ion  e f f ec t s  r e s u l t i n g  from t h e  use o f  an i n h i b i t e d  

APACE Decontaminat ion Process were s t u d i e d  by a l t e r n a t i n g  h igh- temperature 

l oop  ope ra t i on  w i t h  chemical de f i lm ing .  Carbon s t e e l ,  s t a i n l e s s  s t e e l ,  

Z i rca loy -2 ,  welded carbon and s t a i n l e s s  steels, and s t r e s s  specimen c o r r o s i o n  



l osses  were low. The g r e a t e s t  a t t a c k  occur red  on carbon s t e e l  welded t o  

s t a i n l e s s  s t e e l .  Loca l i zed  p e n e t r a t i o n  on these specimens a t  t h e  weld 

ranged from 3  t o  4  m i l s  a f t e r  e i g h t  cyc l es .  The use o f  a l k a l i n e  manganate 

f o r  t h e  f i l m  c o n d i t i o n i n g  s tep  produced a  d e n d r i t i c  a t t a c k  on S t e l l i t e  

a l l o y s  b u t  g e n e r a l l y  t h i s  p e n e t r a t i o n  was l e s s  than 2  m i l s .  S t e l l i t e s  were 

found, however, t o  have honeycomb-type vo ids  t h a t  t h e  a l k a l i n e  manganate 

s o l u t i o n s  cou ld  e n t e r  and cause severe l o c a l i z e d  co r ros i on .  

298. J. R. P a r r o t t ,  Decontaminat ion o f  C e l l s  6  and 7, B u i l d i n g  3019, 
Fo l  l ow ing  P l  utonium-Re1 ease I n c i d e n t ,  ORNL-3100, Oak Ridge Na t i ona l  
Labora to ry ,  Oak Ridge, TN, September 1961 . 
As a  r e s u l t  o f  t h e  evapora t ion  exp los i on  i n  t h e  Radiochemical Pro- 

cess ing  P i l o t  P l a n t  on November 20, 1959, two c e l l s  were contaminated w i t h  
8  2  p lu ton ium t o  a  t r a n s f e r a b l e  l e v e l  o f  10 d/m/100 cm . The area i n v o l v e d  

measured 40 by 20 by 27 f t h i g h  w i t h  a  t o t a l  su r f ace  area, i n c l u d i n g  equip-  " 
2  ment, o f  10,000 f t . The c e l l s  were decontaminated by a  f a c t o r  o f  1000 i n  

5  months by removing loose  equipment, d e b r i s ,  and s h i e l d i n g  b l ocks  and 

f l u s h i n g  w i t h  430,600 R o f  va r i ous  decontaminat ing reagents .  The remain ing 
5  2  con tamina t ion  ( l o 4  -10 d/m/100 cm ) was f i x e d  t o  t h e  su r f ace  w i t h  t h r e e  

coa ts  o f  p a i n t .  The general  beta-gamma r a d i a t i o n  background was decreased 

f rom 2000 t o  30 mrad lh r  and t he  l o n g - l i v e d  a lpha  con tamina t ion  i n  t h e  a i r  
3  was reduced f rom 2  x  1 0 - l o  t o  8  x  pclcrn . Approx imate ly  141 g  of 

p lu ton ium was f l u s h e d  f rom t h e  c e l l  su r faces .  

299. P. S. Lawson, Decontaminat ion S tud ies ,  ORNL-TM-6, Oak Ridge Na t i ona l  
Labora to ry ,  Oak Ridge, TN, September 1961. 

The decontaminat ion o f  m i l d  s t e e l ,  s t a i n l e s s  s t e e l ,  and aluminum f rom 

cerium, europium, americium, ruthenium, cesium, and i o d i n e  was s t u d i e d  i n  

severa l  p o s s i b l e  decontaminat ion reagents .  Several  o f  t h e  contaminants were 

depos i ted  f rom he1 ium gas a t  e l eva ted  temperatures.  I o d i n e  was one o f  t h e  

nuc l  i des  most d i f f i c u l t  t o  decontaminate complete ly .  The p re t r ea tmen t  of 

n le ta ls  w i t h  smal l  amounts o f  c o l d  i o d i n e  p r i o r  t o  exposure t o  r a d i o a c t i v e  

i o d i n e  may be o f  va lue  i n  decreas ing r e s i d u a l  a c t i v i t y .  



300. R. G .  Robins, O x i d a t i o n  o f  Uranium D iox i de  i n  Water a t  E leva ted  Terrrpera- 
t u r e s  and Pressures, AERE-M-937, UKAEA, Harwe l l ,  England, October 1961. 

A s e r i e s  o f  au toc lave  exper imentshave been c a r r i e d  o u t  i n  which bo th  

uranium d i o x i d e  powder and s i n g l e  c r y s t a l s  have been sub jec ted  t o  pro longed 

exposure t o  wa te r  a t  temperatures f rom 200°C t o  500°C and p ressure  o f  
2 20,000 and 30,000 I b l i n .  . 

The aim of  these exper iments was t o  i n v e s t i g a t e  t h e  p o s s i b i l i t y  o f  

growing s i n g l e  c r y s t a l s  o f  U02 hydro therma l l y ,  b u t  t h e  ex t reme ly  low so lu -  
m 

b i l i t y  o f  U02 i n  wa te r  up t o  500°C and 30,000 1 b l i n . l  made t h i s  i m p r a c t i c a b l e .  

However, t he  r e s i s t a n c e  o f  U02 t o  o x i d a t i o n  by h igh- temperature - h igh-pres-  

su re  wa te r  and severa l  measured s o l u b i l i t y  f i gu res  were cons idered 

notewor thy.  

301. A. B. Meservey, Decontaminat ion o f  EGCR and PBR, Revised Procedures, 
ORNL-TM-55, Oak Ridge Na t i ona l  Labora to ry ,  Oak Ridge, TN, November 
1961. 

Rev is ions  have been made i n  t h e  t e n t a t i v e  proposals  f i r s t  suggested 

i n  October 1960 f o r  s o l u t i o n s  and methods f o r  t h e  decontaminat ion o f  t h e  

EGCR and PBR. S i g n i f i c a n t  i~ i iprovements i n  t h e  oxa l  a te -perox ide  s o l u t i o n  

i n c l u d e  g r e a t e r  s t a b i  1 i t y ,  e f f e c t i v e n e s s ,  and economy, w i t h  cons iderab le  

s i r ~ i p l i f i c a t i o n  o f  t h e  waste d i sposa l  problem. Cor ros ion  r e s u l t s  a r e  

summarized. 

302. A. B. Meservey, Sur~irnary o f  Decontaminat ion S tud ies  a t  Oak Ridge 
Na t i ona l  Labo ra to r y  June 1, t o  December 1961, ORNL-TM-58, Oak Ridge 
Na t i ona l  Labora to ry ,  Oak Ridge, TN, November 1961. 

A semiannual summary o f  ORNL decontaminat ion s t ud ies ,  w i t h  a gu ide  

t o  pub l i shed  papers, i s  presented f o r  expanded d i scuss ion  a t  t h e  Novem- 

b e r  30-December 1, meet ing of t h e  RDIEG a t  Savannah R i ve r .  

303. A. Cook, P r i n c i p l e s  and Recom~liended P r a c t i c e  f o r  Decontaminat ion o f  
Rad ioac t i ve  Areas and Equipment, AHSB-SR-32, UKAEA, R i s l ey ,  England, 
December 1961 . 
P r i n c i p l e s  i n  p l a n t  des ign  and o p e r a t i o n  which w i l l  reduce contamina- 

t i o n  and a i d  i n  decontaminat ion procedures a r e  considered. Var ious decon- 

tami n a t i o n  methods a r e  a1 so covered. 
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304. J. Neil, "Steam Detergent Decontamination," Health Physics, vol. 6, 
Atomic Energy of Canada, Ltd., Chalk River, 1961. 

A steam-detergent decontamination gun has been designed and used 

successfully on many occasions. 

305. D. D. Busch and R. M. Watkins, Decontamination Studies at General 
Atomics , GAMD-2657, General Atomics , San Di ego, CA, December 1961 . 

Decontamination studies have been made at General Atomics for gas- 

cooled reactor components, in particular the HTGR. Work involved decon- 

tamination tests of in-pile loop helium circulator parts, removal of 

radioactive oxide films from metals, and installation and testing of a 

decontamination test chamber. 



306. R. D. Weed, Decontaminat ion o f  Pressur ized Water Systems, HW-SA- 
2548, General E l e c t r i c ,  Richland, WA, 1962. 

Th i s  Mas te r ' s  t h e s i s  on decontaminat ion o f  pressur ized-water  systems 

eva lua tes  a decontaminat ion procedure i n v o l v i n g  t h e  f o l l  owing s o l u t i o n s :  

a perox ide-b icarbonate  s o l u t i o n ,  an alkal ine-permanganate 'solut ion,  and a 

d i  bas i c  arnmoni uni c i  t r a t e  so l  u t i o n .  The procedure eval  uated was determined 

t o  be e f f e c t i v e  f o r  decontaminat ion o f  s t a i n l e s s  s t e e l ,  carbon s t e e l ,  o r  

mixed carbon s t e e l  - s t a i n l e s s  s t e e l  systems. 

307. P. Cerre, e t  a1 . , Surface Decontaminat ion by Use of U l t r a s o n i c s ,  
CEA-2209, Centre-Detudes-Nucleaires-De-Saclay , 1962. 

Th i s  r e p o r t  ( i n  French) d e t a i l s  t h e  use o f  u l t r a s o n i c s  as a su r f ace  

decontaminate. 

308. V. 6. Schmidt e t  a l . ,  "Dekontaminat ion 32-P V e r u n r e i n i g t e r  Glasgerate 
m i t  Ul t r a s c h a l l  ," Atompraxis, v o l  . 8, Germany, 1962. 

The removal o f  3 2 ~  con tamina t ion  f rom g lass  apparatus us ing  u l t r a -  

son ic  c l ean ing  i s  compared t o  o t h e r  decontaminat ion methods. U l t r a s o n i c s  

was found t o  be a very  e f f e c t i v e  method f o r  decontaminat ion o f  glassware. 

309. W. S. Bush, "Permiss ib le  Leve ls  o f  Sur face Contam-ination," Repr in ted 
f rom ~ a d i a t i o n  Acc idents  and Emergencies on Medicine, Research and 
I n d u s t r y  by Lawrence H. Lanz l  e t  a l . ,  AECL-2115, Atomic Energy o f  
Canada, L td . ,  Chalk R i ve r ,  1962. 

The r e l a t i o n s h i p  i s  shown between contaminat ion l e v e l  and r a d i a t i o n  

hazard cons ide r i ng  f ac to r s  such as i n h a l a t i o n  hazard and e x t e r n a l  r a d i a t i o n .  



310. A .  B. Meservey, C o r r o s i o n  I n h i b i t i o n  by Hydrogen Perox ide  i n  Decon- 
t a m i n a t i o n  S o l u t i o n s ,  ORNL-TM-120, Oak Ridge N a t i o n a l  L a b o r a t o r y ,  
Oak Ridge, TN, January 1962. 

Under c o n t r o l l e d  c o n d i t i o n s ,  hydrogen p e r o x i d e  was found t o  be an 

e f f e c t i v e  c o r r o s i o n  i n h i b i t o r  f o r  m i l d l y  a c i d i c  decon tamina t ion  s o l u t i o n s  

used i r ~  c o n t a c t  w i t h  carbon s t e e l .  

311, R. M. Watkins and D. D. Busch, - Decontaminat ion -- o f  High-Temperature -- 
Gas-Cooled Reactor Components, GA-2912, General Dynamics, February 
1962. 

Several  decon tamina t ion  s o l u t i o n s  were t e s t e d  f o r  use i n  decontamina- 

t i o n  o f  h i g h  temperature  gas-cooled r e a c t o r  components. 

312. A. P .  L a r r i c k  e t  a l . ,  Comp i la t ion  of  Decontaminat ion Data, 
S u ~ o l e m e n t  t o  HW-67937 and HW-71259. HW-71260. ~ e n e r a i - ~ E l e c t r i c .  
-2 I ~ ~ - .- ~, ~ ~ - ,  

Rich1 and, x - ~ e b r u a r y  1962. 

T h i s  compi 1  a t i  on, prepared as a  d e t a i  1  ed r e f e r e n c e  t o  suppl  ement 

summary p rogress  r e p o r t s  o f  decon tamina t ion  s t u d i e s  a t  Hanford,  c o n t a i n s  

t a b l e s  and f i g u r e s  which were exc luded f rom t h e  summary r e p o r t s .  T h i s  

c o m p i l a t i o n  i s  t o  be used by those  who r e q u i r e  more d e t a i l s  o f  t h e  decon- 

t a m i n a t i o n  t e s t  r e s u l t s  than  presented i n  t h e  summary p rogress  r e p o r t s .  

I t  i s  designed t o  be used o n l y  i n  c o n j u n c t i o n  w i t h  those  r e p o r t s .  

313. J .  A. Ayres e t  a l . ,  Decontaminat ion S tud ies  f o r  HAP0 Water-Cooled 
Reactor Systems, September 1  , 1960 th rough  September. 1  , 1961 , 
HW-71259, General E l  e c t r i c , - R i c h 1  and, WA, February 1962. 

An i n t e n s i v e  decon tamina t ion  program was conducted a t  t h e  Hanford 

Atomic Products  O p e r a t i o n  t o  determine t h e  e f f e c t i v e n e s s  o f  p r o s p e c t i v e  

processes f o r  decon tamina t ion  o f :  1  ) h igh- temperature ,  r e c i r c u l  a t i n g  , 
water -coo led,  and 2 )  low- temperature ,  s ing le -pass  wa te r -coo led  n u c l e a r  

r e a c t o r  systems. Candidate processes were a l s o  b e i n g  e v a l u a t e d  t o  de te rm ine  

t h e i r  c o r r o s i o n  c h a r a c t e r i s t i c s .  

The genera l  decon tamina t ion  procedure i n v o l v e s  an o x i d i z i n g  s o l u t i o n  

f o r  f i s s i o n  and r u p t u r e  p roduc t  d i s s o l u t i o n ,  an a lka l ine-permanganate 



s o l u t i o n  f o r  f i l m  cond i t i on ing ,  and an a c i d i c  s o l u t i o n  f o r  f i l m  removal. 

Several v a r i a t i o n s  o f  t h i s  general  procedure a r e  being evaluated f o r  

appl i c a t i o n  i n  s p e c i f i c  s i t u a t i o n s .  

314. Minutes o f  Four th  Meet ing o f  Reactor Decontamination Information 
Exchange Group a t  SRP, November 30 through December 1, 1961, 
DPST-62-162, DuPont de Nemours, Savannah R iver ,  GAY February 1962. 

Summaries were prepared by members of t h e  Reactor Decontamination 

I n fo rma t i on  Exchauge Group on decontaminat ion procedures and research.  

315. D. Grosvenor e t  a l . ,  Contamination and Decontamination Studies 
Related t o  B o i l i n g  Water Reactors, TID-15779, Argonne Nat iona l  
Laboratory ,  Argonne, I L ,  March 1962. 

A b o i l i n g  water r e a c t o r  w i t h  a de fec t i ve  f u e l  element was s imulated 

w i t h  a c losed l oop  i n  o rde r  t o  eva lua te  t he  spread o f  r a d i o a c t i v e  par- 

t i c l e s .  Experiments were a l s o  performed t o  eva lua te  i n  s i t u  chemical 

decontaminat ion. 

316. R. S. Har t ,  D i s t r i b u t i o n  o f  F i s s i o n  Product Contamination i n  t he  SRE, 
NAA-SR-6890, Atomics I n t e r n a t i o n a l ,  Canoga Park, C A Y  March 1962. 

I n  t he  sa fe ty  ana l ys i s  o f  sodium-cooled reac to rs ,  a remaining area 

o f  s i g n i f i c a n t  u n c e r t a i n t y  has been the  f a t e  o f  var ious  f i s s i o n  products 

t h a t  may be re leased t o  t h e  coo lan t  i n  t he  event o f  a f u e l  element f a i l u r e .  

During t he  recovery procedures f o l l o w i n g  t h e  f u e l  element damage t h a t  

occurred a t  t h e  Sodium Reactor Experiment (SRE) i n  J u l y  1959, t he  oppor- 

t u n i t y  was prov ided f o r  o b t a i n i n g  such data on a f u l l - s c a l e  bas is .  As a 

consequence, t he  c o l l e c t i o n  and a n a l y s i s  o f  p e r t i n e n t  i n fo rma t i on  f rom 

t h i s  i n c i d e n t  was undertaken as p a r t  o f  t he  o b j e c t i v e s  o f  a concur ren t  

p r o j e c t  which i nvo l ved  experimental  i n v e s t i g a t i o n  i n t o  t he  s o l u b i l i t y  o f  

c e r t a i n  f i s s i o n  products  i n  sodium. 



317. A. 6. Car lson,  Contaminat ion and Decontaminat ion o f  Low Temperature, 
Water-Caoled Reactors,  DP-682, DuPont de Nemours, Savannah R i v e r ,  
SC, A p r i l  1962. 

The d e p o s i t i o n  froni aqueous b u f f e r  systems o f  d i s s o l v e d  6 0 ~ ~ ,  51~ r ,  
95 5 4 ~ n ,  5 9 ~ e ,  l o 6 ~ u - l o 6 ~ h ,  and 9 5 ~ r -  Nb on s t a i n l e s s  and m i l d  s t e e l  s u r -  

faces  was i n v e s t i g a t e d  a t  25 t o  60°C f o r  exposure t imes  up t o  8 days. 

T h i s  work, a p a r t  o f  a decon tamina t ion  s t u d i e s  program, shows t h a t  t h e  

d i r e c t  d e p o s i t i o n  o f  d i s s o l v e d  r a d i o n u c l i d e s  on s t e e l  s u r f a c e s  i s  n o t  t h e  

predominant mechanism by which low temperature  c o o l a n t  systems become 

contami nated . 

318. L. R. W a l l i s ,  The Hanford Decontaminat ion F a c i l i t y ,  HW-SA-2881, 
General E l e c t r i c ,  R ich land,  WA, May 1962. 

The r e c l a m a t i o n  o f  contaminated equipment th rough  decon tamina t ion  

i s  r e p o r t e d .  The c o s t  o f  decon tamina t ion  was v e r y  snial l  i n  corr~par ison t o  

t h e  c o s t  o f  rep lacement  o f  equipment. 

319. C.  A. Meyer, Decontaminat ion o f  Reactor  Heat Exchangers, Savannah 
R i v e r  P l a n t ,  DP-703, DuPont de Nemours, Savannah R i v e r ,  SC, May 1962. 

A program o f  decon tamina t ion  o f  r e a c t o r  hea t  exchangers b u i l t  o f  

t y p e  304 s t a i n l e s s  s t e e l  has been under taken a t  t h e  Savannah R i v e r  P l a n t  

t o  e x p e d i t e  r e p a i r s  on t h e  hea t  exchangers. The bases f o r  t h e  s e l e c t i o n  

o f  a decon tamina t ing  agent,  t h e  equipnient and procedures used f o r  decon- 

t a m i n a t i o n ,  and t h e  r e s u l t s  o f  t h e  o p e r a t i o n  a r e  g i v e n  i n  t h i s  r e p o r t .  

Decontaminat ion o f  t h e  h e a t  exchangers has been s u c c e s s f u l l y  c a r r i e d  o u t  

t o  t h e  d e s i r e d  r e s u l t ,  which was t h e  r e d u c t i o n  of r a d i a t i o n  l e v e l s  t o  pe r -  

m i t  an 8 - h r  work day on t h e  hea t  exchanger t u b e  sheets .  

320. H. F. Jensen, Chemical Decontaminat ion A c t i v i t i e s  105 Reactors  Dur ing  
t h e  P e r i o d  A p r i  1 1960 th rough  June 1962, HW-56001 , General E l e c t r i c ,  
R ich land,  WA, J u l y  1962. 

T h i s  I n t e r i m  Repor t  f rom t h e  s e r i e s  o f  r e p o r t s  p r e v i o u s l y  i s s u e d  

summarizes t h e  genera l  a c t i v i t i e s  which have been pursued i n  t h e  I r r a d i a t i o n  



Processing Department f o r  chemical decontaminat ion o f  t he  105 Reactors 

and suppor t ing  e f f o r t s  by t he  Hanford Labora to r ies  i n  t h e  screening o f  

new chemical s. 

321. W. J .  Jenkins, D i sso l v i ng  Plutonium Metal  i n  Sulfamic Acid, DP-737, 
DuPont de Nemours, Savannah River ,  SC, J u l y  1962. 

Plutonium metal  was found t o  d i s s o l v e  r e a d i l y  i n  su l famic  a c i d  and 

i n  mix tu res  o f  su l famic  and n i t r i c  ac id .  Th is  method o f  d i s s o l u t i o n  i s  

convenient  i n  a  p l a n t  process f o r  t he  recovery o f  o f f - s tanda rd  meta l .  

322. H. J. Bly the,  Decontamination a t  Harwel l ,  AERE-R-4307, UKAEA, 
Harwel 1  , England, August 1962. 

The h i s t o r i c a l  background, decontaminat ion f a c i l i t i e s  and p r a c t i c e s  

a t  t h e  Harwel l  r e a c t o r  a r e  o u t l i n e d .  The p rac t i ces  i n c l u d e  chemical 

reagents,  abras ive  decontaminates and u l  t r ason i cs .  

323. A. 0 .  Carl  son, Contanii n a t i o n  and Decontamination of Low Temperature, 
Water-Cooled Reactors, DP-788, DuPont de Neniours, Savannah River ,  
SC, October 1962. 

The depos i t i on  from aqueous b u f f e r  systems o f  d isso lved  6 0 ~ o ,  51~r ,  

5 9 ~ e ,  1 0 6 ~ u - 1 0 6 ~ h ,  and 9 5 ~ r - 9 5 ~ b  on aluminum sur faces was i nves t i ga ted  a t  



324. A .  B. Meservey, Peroxide-Inhibited Decontamination Solutions f o r  
Carbon Steel  and Other Metals in the Gas-Cooled Reactor Program, 
November 1959 through July  1962, ORNL-3308, Oak Ridge National 
Laboratory, Oak Ridge, TN, January 1963. 

A search f o r  so lu t ions  s u i t a b l e  f o r  dissolving uranium dioxide 

powder o r  lumps and y e t  noncorrosive enough t o  be used f o r  decontaminating 

the  carbon s t ee l  EGCR charge and service  machines resul ted  in the  develop- 

ment of buffered oxala te  so lu t ions  of cont ro l led  temperature and pH, with 

hydrogen peroxide added t o  a c t  a s  corrosion i n h i b i t o r ,  U02 ox id ize r ,  and 

decontamination a i d .  Hydrogen peroxide a c t s  e i t h e r  a s  a corrosion pro- 

moter o r  i n h i b i t o r ,  depending on f a c t o r s  such a s  i t s  concentrat ion,  the 
r a t i o  t o  o ther  ingredients ,  a c i d i t y ,  temperature, the presence of complex- 

ing agents ,  and the f e r r i c  ion content  of t h e  so lu t ion .  

In general ,  oxalate-peroxide solu t ions  f o r  f i s s i o n  product decontami- 

nation from metal surfaces were super ior  t o  more conventional decontami- 

nating so lu t ions  and had a t t r a c t i v e l y  low corrosion r a t e s  on carbon s t e e l  

( l e s s  than 0.01 m i l l h r ) .  Solution i n s t a b i l i t y ,  i n i t i a l l y  a ser ious  draw- 

back, was l a rge ly  overcome. Of nearly 100 formulations s tudied ,  the one 

having the bes t  combination of long l i f e ,  low c o r r o s i v i t y ,  high solvency 

f o r  UOZ,  decontamination power, s a f e t y ,  and ease of waste disposal was an 

aqueous solu t ion  of 0.4 - M oxal ic  ac id ,  0.16 M arr~monium c i t r a t e ,  and 0.34 - M 

H202, adjusted t o  pH 4.00 with ammonium hydroxide and used a t  85 t o  95°C. 

Similar  so lu t ions  a t  lower pH, with increased H202 concentration t o  main- 

t a i n  noncorrosiveness, were successful decontaminants a t  60°C when contact  

times were increased t o  several hours. Contaminated s t a i n l e s s  s t e e l s  

heated t o  500°C in he1 ium r e s i s t e d  decontamination i n  noncorrosive reagents .  

325. A .  Cook, e d i t o r ,  Decontamination, A Symposium Held a t  Risely on 
March 20, 1963, AHSB-S-R-57, UKAEA, Risley, England, March 1963. 

This i s  a co l l ec t ion  of papers on decontamination which were del ivered  

t o  a symposium held a t  Risley March 20, 1963. The f i r s t  two papers concern 



the  p rov i s ion  o f  decontaminable surfaces and how t h e i r  decontaminab i l i t y  

can be tes ted  f o r  comparison purposes. A method o f  decontamination employ- 

i n g  "DETEX," a l a t e x  so lu t i on ,  i s  the  sub jec t  o f  the t h i r d  paper. The 

remaining papers descr ibe experience i n  design and opera t ion  o f  decontami- 

na t i on  f a c i l i t i e s ,  one a t  Harwell and the  o ther  a t  Dounreay. 

326. A. P. L a r r i c k  e t  a l . ,  I n v e s t i g a t i o n  o f  Chemical Cleaning and Star tup  
Operations Proposed f o r  N Reactor, HW-77356, General El e c t r i  c, 
Richland, WA, March 1963. 

The s t a r t u p  phases o f  the  Hanford N Reactor, w i t h  i t s  predominately 

carbon s tee l  coo lan t  systems, present numerous precleaning, corros ion,  and 

water q u a l i t y  problems. Tests designed t o  prov ide in fo rmat ion  on c leaning 

a newly constructed carbon s tee l  system, water q u a l i t y  dur ing  operat ion 

f o l  lowing the  cleaning, and cor ros ion  penet ra t ions  du r ing  both periods, 

were conducted i n  t he  K-1 i n - reac to r ,  carbon s tee l  t e s t  loop. The e f f e c t s  

o f  layup on subsequent water qua1 i t y  were a l so  inves t iga ted .  

327. R. D. Weed, S ing le  Step Reactor Decontaminant Fol lowing Uranium Fuel 
Cladding Fa i lu res ,  HW-76867, General E l e c t r i c ,  Richland, WAY 
March 1963. 

The e f fec t iveness  o f  t he  oxalic-peroxide-gluconic s o l u t i o n  when used 

as a decontaminate f o l l  owing uranium f u e l  c ladding f a i  1 ures i s  reviewed. 

328. R. D. Weed, D e n d r i t i c  P i t t i n g  o f  S t e l l i t e  by Alkaline-Permanganate 
Solut ions,  HW-SA-2954, General E l e c t r i c ,  Rich1 and, WA, March 1963. 

This  r e p o r t  examines the  d e n d r i t i c  p i t t i n g  incur red  by decontami- 

na t i ng  Haynes S t e l l i t e  A l l oys .  

329. A. B. Car l  son, Contamination and Decontamination o f  Low Temperature, 
Water-Cool ed Reactors, Pa r t  3 Decontamination o f  Specimens o f  
Reactor P i  ping, DP-793, DuPont de Nemours , Savannah River,  SC, 
March 1963. 

I n  l abo ra to ry  decontamination tes ts ,  phosphoric a c i d  e f f e c t i v e l y  

decontaminated specimens o f  A I S I  type 304 s t a i n l e s s  s tee l  from the  coo lan t  



(moderator )  and b l a n k e t  gas systems of  p r o d u c t i o n  r e a c t o r s  a t  t h e  Savannah 

R i v e r  P l a n t .  P u r i f i c a t i o n  e f f l u e n t  p i  p i n g  and p i p i n g  t h a t  c o n t a i n e d  s t a g -  

n a n t  c o o l a n t  were more d i f f i c u l t  t o  decontaminate than  t u b i n g  and c o r e  

r o d s  f rom hea t  exchangers. The presence of  a lumina i n  t h e  c r u d  f i l m  

p robab ly  causes decon tamina t ion  t o  be more d i f f i c u l t  t h a n  would be p r e -  

d i c t e d  f o r  a f i l m  formed a t  t h e  l o w  temperature  o f  t h e  SRP r e a c t o r s .  

330. R. D. Weed, Decontaminat ion Exper ience w i t h  High Temperature I n -  
Reactor  T e s t  Loops, HW-SA-3021 , General E l e c t r i c ,  R ich land ,  WAY 
A p r i l  1963. 

The decon tamina t ion  procedures f o r  t h e  Hanford KE-Reactor r e c i r c u -  

1 a t i  ng 1 oops, t h e  r e s u l  t s  o f  t h e  decontaminat ions and recommendations f o r  

decon tamina t ion  o f  s t a i n 1  ess s t e e l  r e a c t o r s  and r e a c t o r  1 oops a r e  

s p e c i f i e d .  

331. W .  Lechnick ,  Decontaminat ion o f  t h e  A l l i s - C h a l m e r s  Vo lu te ,  WAPD-PWR- 
TE-148 REV, Westinghouse E l e c t r i c ,  P i t t s b u r g h ,  PA, A p r i l  1963. 

The r e l a t i v e  e f f e c t i v e n e s s  o f  Alconex scrubb ing,  e l e c t r o l y t i c  

"Johnny-mop" d e c o r ~ t a m i n a t i o n ,  and a lka l ine-permanganate ammonium c i t r a t e  

(APAC) decon tam~ ina t ion  was i n v e s t i g a t e d  d u r i n g  decon tamina t ion  o f  t h e  

A l l  is-Chalmers v o l u t e  a t  PWR. 

332. R. H. Smith,  Chemical Decontaminat ion - IPD Reactors,  HW-77519, 
General E l e c t r i c ,  R ich land,  WAY May 1963. 

A c t i v i t i e s  performed i n  t h e  I r r a d i a t i o n  Process ing Department f o r  

t h e  decon tamina t ion  o f  t h e  105 Reactors ,  and t h e  e f f e c t  on personnel  

exposure, manpower c e i l i n g s ,  and c o s t  a r e  summarized. 

333. P. J. Peterson e t  a l . ,  A R e c i r c u l a t i n g  Wet Vacuum C lean ing  and Scrub- 
b i n g  System f o r  Decontaminat ion,  LAPC-5775, Los Alamos S c i e n t i f i c  
L a b o r a t o r y ,  NM, May 1963. 

A r e c i r c u l a t i n g  wet vacuum c l e a n i n g  system was developed f o r  decon- 

t a m i n a t i o n  o f  t h e  DP-west p l u t o n i u m  h o t  c e l l s  a t  Los Alamos. 



334. R. L. Robb, Ammonia Cleaning of a  Sodium Heat Exchanger a t  t h e  
Hal lam Nuclear  Power F a c i l i t y ,  NAA-SR-8314, Atomics I n t e r n a t i o n a l ,  
Canoga Park, CA, May 1963. 

Th is  p r o j e c t  was i n i t i a t e d  t o  c l ean  a sodium-to-sodium s h e l l  and 

tube  hea t  exchanger. The o b j e c t  was t o  relliove any m e t a l l i c  sodium remain- 

i n g  a f t e r  t h e  hea t  exchanger was removed f rom t h e  hea t  t r a n s f e r  system. 

I n t e r n a l  c l e a n i n g  was necessary t o  a l l o w  opening of t h e  hea t  exchanger t o  

atmosphere f o r  i n v e s t i g a t i o n  and subsequent r e p a i r  work r e q u i r e d  as t h e  

r e s u l t  o f  a  tube  f a i l u r e  i n  t h e  exchanger. 

335. C i v i l  Defense Manual f o r  Rad io l og i ca l  Decontaminat ion o f  M u n i c i p a l i -  
t i e s ,  AD-416493, C u r t i  ss-Wright Corpora t ion ,  Caldwel l  , NJ, 
August 1963. 

Rad io l og i ca l  defense c o n s i s t s  p r i n i a r i l y  o f  p r o t e c t i o n  f rom fa1  l o u t .  

Th i s  manual covers  t h e  Opera t iona l  Recovery Phase o f  r a d i o l o g i c a l  defense, 

which i s  concerned w i t h  decontaminat ion o f  s t r u c t u r e s  and areas made 

dangerous o r  l e t h a l  by f a l l o u t .  It assumes t h a t  no s i g n i f i c a n t  damage has 

been sus ta ined  i n  t h e  area due t o  b l a s t  o r  f i r e .  

The purpose o f  t h e  manual i s  t o  f u r n i s h  i n f o r m a t i o n  and p lann ing  

techniques which w i l l  enable  C i v i l  Defense Planners t o  f o rmu la te  and imple-  

ment p lans o f  a c t i o n  f o r  Opera t iona l  Recovery f rom nuc lea r  a t t a c k  i n  areas 

s u b j e c t  t o  r a d i o a c t i v e  f a l l o u t .  The manual i s  w r i t t e n  f o r  Mun ic ipa l  P lan-  

ners  and Engineers,  and f o r  spec ia l  groups, such as equipment opera to rs  

and medical  doc to rs ,  t o  whom i n d i v i d u a l  chap te rs  w i l l  be of p a r t i c u l a r  

va lue  and i n t e r e s t .  

336. T. J .  Boardman and T. A. P a u l e t t ,  HNPF Ret i rement  D i s p o s i t i o n  o f  
Sodium, AI-AEC-MEMO-12736, Atomics I n t e r n a t i o n a l ,  Canoga Park, CA, 
September 1963. 

The Hal lam Nuclear  Power F a c i l i t y  was r e t i r e d  and emphasis g i ven  t o  

removal o f  t h e  sodium f rom t h e  system and t h e  chemical  r e a c t i o n  o f  t h e  

r e s i d u a l  sodium rema in ing  i n  t h e  system ( i n c l u d i n g  process 1 ines ,  tanks,  

and t h e  r e a c t o r  vesse l  ) . 



337. H. K. Rae, Behav ior  o f  Uranium and Aluminum i n  t h e  NRU Heavy Water 
System, AECL-1840, Atomic Energy of Canada, L td . ,  Chalk R i ve r ,  
October 1963. 

The behav io r  o f  uranium and aluminum i n  t h e  NRU heavy wate r  system 

i s  d e t a i l e d .  

338. L. D. Pe r r i go ,  Methods f o r  Eva lua t i ng  Cor ros ion  R e s u l t i n g  f rom 
Repeated Chemical Cleaning, HW-SA-2333 REV, General E l e c t r i c ,  
Rich1 and, WA, November 1963. 

T h i s  decontaminat ion o p e r a t i o n  i n v o l v e s  a  chemical c l e a n i n g  o f  t h e  

r e a c t o r ' s  c o o l a n t  system w i t h  a  c e r t a i n  c o r r o s i v e  e f f e c t  upon t h e  compo- 

nen ts  o f  t h e  system. To determine these c o r r o s i v e  c h a r a c t e r i s t i c s ,  a  

procedure s i m u l a t i n g  t h e  c y c l i c  f i l m i n g  and d e f i l m i n g  i n  t h e  p ressu r i zed  

water  system i s  employed. Spec ia l  equipment i s  needed t o  s i m u l a t e  reac-  

t o r  c o n d i t i o n s  and t o  a l l o w  e v a l u a t i o n  o f  decontaminat ion methods. Such 

equipment i s  desc r ibed  and some o f  t h e  l a t e n t  c o r r o s i o n  e f f e c t s  d iscovered  

i n  such t e s t i n g  a r e  noted. 

339. A. B. Car lson, Decontaminat ion o f  Low Temperature, Water-Cooled 
Reactors,  P a r t  4, Depos i t i on  o f  Radionuc l ides f rom Reactor Coolant ,  
DP-829, DuPont de Nemours, Savannah R i ve r ,  SC,  November 1963. 

The d e p o s i t i o n  o f  r a d i o a c t i v i t y  f rom c o o l a n t  on s t a i n l e s s  s t e e l  and 

aluminum i n  t h e  p roduc t i on  r e a c t o r s  a t  t h e  Savannah R i v e r  P l a n t  was 

i n v e s t i g a t e d  a t  exposure temperatures o f  30 and 85°C. Data f rom decon- 

t a m i n a t i o n  t e s t s  were used t o  a i d  i n  deve lop ing  t h e  mechanisms o f  depos i -  

t i o n .  The b u i l d u p  o f  a c t i v i t y  on s t a i n l e s s  s t e e l  was assoc ia ted  w i t h  t h e  

d e p o s i t i o n  o f  a  c rud  f i l m  t h a t  was comprised p r i n c i p a l l y  o f  a lumina. The 

b u i l d u p  o f  a c t i v i t y  on aluminum was assoc ia ted  w i t h  t h e  i n  s i t u  develop-  

ment o f  t h e  c o r r o s i o n  f i l m  on t h e  meta l  su r f ace  and, t h e r e f o r e ,  was 

r e l a t e d  t o  t h e  c o r r o s i o n  r a t e  o f  aluminum. 



340. Equipment Decontaminati on Studies, ORNL-3452, Chapter 20, and 
Fuel Shipping Studies,  ORNL-3452, Chapter 21, 1964. 

The decontaminat ion o f  s t a i n l e s s  s t e e l  w i t h  such chemicals as o x a l i c  

ac id ,  f l  uor ide ,  hydrogen perox ide and ammonium oxal  a t e  i s  repor ted .  

341. L. Gemmell, Decontamination Methods, Equipment and Ma te r i a l s ,  
BNL-7665, Brookhaven Nat ional  Laboratory ,  Upton, NY, February 1964. 

Th is  r e p o r t  o u t l i n e s  d i f f e r e n t  contaminat ion problems i n  var ious  

areas and how t o  cope w i t h  them. Also, decontaminat ion methods, equipment 

and m a t e r i a l s  a re  1 i s t e d .  

342. J. L. Mered i th  e t  a l . ,  Cold Weather Decontamination Study, McCoy I V  
P a r t  1 , NDL-TR-58 PT1, Nuclear Defense Laboratory ,  MD, A p r i l  1964. 

The s p e c i f i c  o b j e c t i v e  o f  t h i s  phase o f  t he  p r o j e c t  was t o  determine 

b e t t e r  methods f o r  decontaminat ing s p e c i f i c  surfaces; e f f ec t i veness  was 

based on amount o f  contaminat ion removed and the  e f f o r t  expended. This  

p r o j e c t  t e s t e d  a d d i t i o n a l  types o f  sur faces and conducted m u l t i p l e - e f f o r t  

experiments t o  supplement prev ious work. 

A s e r i e s  o f  t e s t s  were conducted a t  Camp McCoy, Wisconsin, t o  de te r -  

mine t he  e f f ec t i veness  o f  maintenance, snow-removal , f i  r e - f i g h t i n g ,  and 

manual equipment t o  decontaminate snow, i ce ,  f rozen  and thawiqg ground, 

paved surfaces, and roo f s .  

343. J. L. Meredi th  e t  a l . ,  Cold Weather Decontamination Study, McCoy I V  
P a r t  2, NDL-TR-58 PT2, Nuclear Defense Laboratory,  MD, A p r i l  1964. 

See Abs t rac t  f o r  Reference 342. 

344. F. E. Ha r r i ng ton  e t  a l . ,  Laboratory  Study o f  Zirconium-Uranium Pro- 
cessing Equipment Contamination and Decontamination, ORNL-TM-837, 
Oak Ridge Nat iona l  Laboratory,  Oak Ridge, TN, A p r i l  1964. 

Samples o f  304L and 347 s t a i n 1  ess s t e e l  were exposed i n  STR (HN03 - 
HF) and Mod i f ied  Z i r f l e x  (NH4F) d i s s o l v e r  s o l u t i o n s  sp iked w i t h  9 5 ~ r - ~ b ,  



1 4 4 ~ e - ~ r ,  l o 6 R ~ - R h  and 1 3 7 ~ s  t o  determine which of  these f i s s i o n  p roduc ts  

depos i ted  on t h e  metal  specimens. S i m i l a r  metal  samples were a l s o  con- 

t a c t e d  w i t h  sp iked  HN03 s o l u t i o n  f o r  comparison. The contaminated meta l  

specimens were then  decontaminated w i t h  n i t r i c  a c i d  and o x a l i c  acid-H202 

o r  w i t h  ammonium oxalate-ammonium-citrate-H202 a t  90 t o  95OC. The contami-  

n a t i o n  on bo th  t h e  exposed and decontaminated specimens was determined by 

gross gamma coun t i ng  and gamma scanning. 

345. N. Michael  , Exper imental  Eva1 u a t i o n  of Decontaminat ion Procedures 
f o r  t h e  Pressur i zed  Water Loop, GEAP-4532, General E l e c t r i c ,  San 
Jose, CA, May 1964. 

Decontaminat ion t e s t s  were performed on t e s t  coupons which had been 

exposed i n  t h e  Pressur ized-Water Loop f o r  18 months (5,500 e f f e c t i v e  f u e l  

power hours )  under l o o p  c o o l a n t  c o n d i t i o n s  of 345"F, 1200 p s i ,  pH 9.5 t o  

10.0, and 50 ppb d i s s o l v e d  oxygen. Rad ioac t i ve  con tamina t ion  was found 

t o  i n c l u d e  uranium, f i s s i o n  products ,  and c o r r o s i o n  p roduc ts .  

Decontaminat ion t rea tments  were eva lua ted  and i n v o l v e d  t h r e e  s teps .  

Wi th  s t a i n l e s s  s t e e l  t h e  f i r s t  s t ep  was a t rea tment  w i t h  n i t r i c  a c i d  so l u -  

t i o n .  The second and t h i r d  s teps  were t h e  same f o r  b o t h  m a t e r i a l s ,  an 

a1 k a l  ine-permanganate t rea tment  f o l l  owed by a c i d  s u l f a t e  (Wyandotte 5061 ) . 

346. M. V .  Camniarano e t  a l . ,  P ro to t ype  C i v i l  Defense Manual f o r  Rad io l og i -  
c a l  Decontaminat ion o f  Mun ic ipa l  i t i e s ,  v o l  . 2, Decontanii n a t i o n  
Operat ions,  IVP-14208, C u r t i  ss Wr igh t  Corpora t ion ,  Ca ldwe l l  , NJ, 
May 1964. 

T h i s  r e p o r t  con ta i ns  p r a c t i c a l ,  ope ra t i ona l  i n f o r m a t i o n  on t h e  decon- 

t am ina t i on  o f  r a d i o a c t i v e  f a l l o u t .  T h i s  i nc l udes  t h e  types  o f  sur faces 

t h a t  w i l l  be encountered, t h e  methods b e s t  s u i t e d  t o  t h e i r  decontamina- 

t i o n ,  and t h e  s p e c i a l  cons ide ra t i ons  r e q u i r e d  by c o l d  weather. The t h r e e  

bas ic  p r i n c i p l e s  o f  f a l l o u t  decontaminat ion,  c l e a n i n g  t h e  sur face ,  remov- 

i n g  t h e  su r face ,  and cove r i ng  t h e  su r face ,  a r e  noted. The v a r i o u s  methods 

f o r  ach iev i ng  decontaminat ion a r e  ca tego r i zed  as wet o r  d r y  methods, and 



are  d e t a i l e d  i n d i v i d u a l l y .  Team make-ups, equipment requirements, and 

opera t iona l  procedures a re  covered. The pages devoted t o  each method a re  

organized as separate, spec ia l i zed  Decontamination Team opera t ion  

handbooks. 

347. L. D. Per r igo  and W.  E.  Taylor,  Autoradiography, Tool f o r  I n v e s t i -  
g a t i n g  Reactor Cool an t  System Contamination Mechanisms, HW-SA-3355, 
General E l e c t r i c ,  Richland, MA, June 1964. 

This r e p o r t  out1 ines  the  p r a c t i c a l i t y  of us ing h igh con t ras t  X-ray 

f i l m  t o  determine the  contaminat ion o f  reac to r  coo l i ng  systems. 

348. P. Loysen, "Economics o f  B u i l d i n g  Decontamination :' Presented a t  the  
I n t e r n a t i o n a l  Symposium on Surface contamination, Gat l inburg,  
June 12, 1964, CONF-555-14, Hea l th  and Safety Laboratory, New York, 
NY, June 1964. i 
A d e s c r i p t i o n  o f  f i v e  decontanlination s i t u a t i o n s  i s  presented fo r  

t h e  purpose of p rov id ing  ac tua l  cos t  data f o r  a wide range o f  cond i t ions .  

This  may be usefu l  i n  t he  p lanning o f  f u t u r e  b u i l d i n g  decontamination work 

and i n  examining the  costs and procedures w i t h  respect  t o  poss ib le  

reduct ions and improvements. 

349. R. T. B r u n s k i l l ,  "The Re la t i onsh ip  Between Surface and Ai rborne 
Contamination," Proceedings Surface Contamination Symposium, 
Gat l inburg,  TN, Heal th and Safety Department, Windscale and Calder 
Works, UKAEA, June 1964. 

The r e l a t i o n s h i p  between d i f f e r e n t  types o f  surfaces and a i rborne 

contaminat ion i s  described. 

350. Decontamination Capabil i t i e s ,  HW-SA-3539, General E l e c t r i c ,  Richland, 
WA, J u l y  1964. 

Several equipment decontamination f a c i l i t i e s  and procedures 

developed a t  Hanford a re  described. 



351. G. E. Raines e t  a l . ,  Exper imenta l  and T h e o r e t i c a l  S t u d i e s  o f  F i s s i o n -  
Product  D e p o s i t i o n  i n  F low ing  Hel ium, BMI-1688, B a t t e l l e  Memorial 
I n s t i t u t e ,  Col un~bus, OH, August 1964. 

F i s s i o n  p r o d u c t  d e p o s i t i o n  i n  f l o w i n g  h e l i u m  was s t u d i e d  b o t h  e x p e r i -  

m e n t a l l y  and t h e o r e t i c a l l y .  

352. H. C .  Copeland, Reactor  P l a n t  D e a c t i v a t i o n  Decontaminat ion Guide, 
HW-84269, General E l e c t r i c ,  R ich land,  WA, September 1964. 

The i n t e n t  o f  t h i s  g u i d e  i s  t o  d e f i n e  i n  genera l  t h e  e x t e n t  of  

decontaminat ion,  f i x i n g  o f  con tamina t ion ,  and r a d i a t i o n  s h i e l d i n g  f o r  

layaway o f  t h e  r e a c t o r  p l a n t  and i t s  s u p p o r t i n g  f a c i l i t i e s .  

353. A. P. L a r r i c k ,  E f f e c t s  o f  Reactor  Decontaminat ing S o l u t i o n s  on 
I n t e r g r a n u l a r l y  Corroded Type 304 S t a i n l e s s  S t e e l ,  HW-SA-3628, 
General E l e c t r i c ,  R ich land ,  WA, October  1964. 

Severe ly  l o c a l i z e d  i n t e r g r a n u l a r  c o r r o s i o n  was d i s c o v e r e d  i n  304 

s t a i n l e s s  s t e e l  r e a c t o r  hea t  exchanger t u b i n g .  A s tudy  was under taken t o  

examine t h e  e f f e c t s  o f  v a r i o u s  decon tamina t ion  s o l u t i o n s  on t h i s  co r roded  

t u b i n g .  S o l u t i o n s  t e s t e d  were one o f  NaOH - KMn04, two o f  a  s u l f a m i c  

a c i d  m i x t u r e ,  and one b i s u l f a t e  s o l u t i o n .  The s o l u t i o n s  appeared t o  be 

s u i t a b l e  t o  use i n  decon tamina t ion .  

354. H. F. Jensen, Reactor  D e a c t i v a t i o n  - Contaminat ion C o n t r o l ,  RL-REA- 
99, General E l e c t r i c ,  Rich1 and, WA, December 1964. 

Two recommended methods f o r  decon tamina t ing  t h e  r e a c t o r  p i p i n g  

i n t e r n a l l y  and e x t e r n a l l y  and c o n t a i n i n g  t h e  c o n t a m i n a t i o n  p r e s e n t  i n  t h e  

s t o r a g e  bas ins  a r e  e x p l a i n e d .  



355. R. L .  Kathren and J. 6 .  Huf f ,  "Decontaminat ion Fo l l ow inq  a Nuclear 
Excursion," Hea l t h  Physics,  vo l  . 11 , Lawrence ~ a d i a t i o n - ~ a b o r a t o r ~ ,  
L i  vermore, CAY 1965. 

A concre te  v a u l t ,  designed f o r  c r i t i c a l  assembly experiments, was 

h i g h l y  contaminated by a nuc lear  excurs ion.  The excurs ion  was approx i -  

mate ly  3.8 x 10'' f i s s i o n s ,  and was f o l l owed  by a l o c a l i z e d  f i r e  i n  t h e  

immediate area o f  t h e  c r i t i c a l  assembly. The i n c i d e n t  and subsequent 

h e a l t h  phys ics a c t i v i t i e s  a r e  descr ibed.  

G. A. West and C.  D. Watson, Gamma Rad ia t i on  Damaqe and Decontamina- 

P r o t e c t i v e  coa t i ngs  and o t h e r  p l a s t i c  m a t e r i a l s  were evaluated by 

i r r a d i a t i o n  i n  a gamma source and by decontaminat ion t e s t s  as an ex tens ion  

o f  p rev ious  t e s t s  and f o r  p o s s i b l e  use i n  h o t  l a b o r a t o r i e s  and f u e l  p ro -  

cess ing  f a c i l i t i e s  and o t h e r  process env i rons  a t  Oak Ridge Na t i ona l  Labora- 
4 t o r y .  M a t e r i a l s  used may be sub jec ted  t o  gamma exposures o f  10 t o  10 5 

4 5 2 r / h r  and neut ron exposures o f  4.2 x 10  t o  2.1 x 10 neutrons/cm /sec. 

357. Chemical Decontaminat ion o f  C e l l  No. 2 - Steam Generator N Reactor 
P lan t ,  RL-NRD-336, Douglas Un i t ed  Nuclear ,  Richland, bJA, A p r i l  1965. 

A chemical decontaminat ion of t h e  N Reactor p r imary  system steam 

generators  and t h e i r  connect ing p i p i n g  was completed on March 17, 1965. 

Decontaminat ing chemicals used were Turco 4502-D and Turco 4306-D. Decon- 

t am ina t i on  r e s u l t s  were l e s s  than a n t i c i p a t e d  because of  d i l u t i o n  o f  

chemical concen t ra t ions  by water  i n-1 eakage. 

358. R. A. Winship, DR P l a n t  Rad ia t i on  Zones, F i n a l  S ta tus  Report, RL- 
REA-1071, General E l e c t r i c ,  R ich land,  WAY A p r i l  1965. 

The approach t o  r a d i o l o g i c a l  c o n t r o l  f o r  p o s t - d e a c t i v a t i o n  a t  DR was 

t o  reduce t h e  r a d i o a c t i v e  con tamina t ion  i n  t h e  open areas t o  a nominal 



l e v e l  and t o  seal  o f f  those l o c a t i o n s  and systems where decontaminat ion 

was i m p r a c t i c a l .  I t  i s  be l i eved  reasonable t o  assume t h a t  adequate r a d i o -  

l o g i c a l  c o n t r o l  can be mainta ined w i t h  minimum s u r v e i l  l ance  d u r i n g  t h e  

pos t -deac t i va t i on  p e r i o d  i f  t h e  work and t r a f f i c  i n  t h e  open areas a r e  

kep t  t o  a  minimum and t h e  sealed-of f  systems a r e  n o t  d i s t u rbed .  Th is  

r e p o r t  surr~marizes t h e  r e s u l t s  o f  t h i s  decontaminat ion and containment 

e f f o r t  and r e l a t e s  r a d i o l o g i c a l  c o n d i t i o n s  o f  t h e  var ious  zones before 

decontaminat ion work was s t a r t e d .  

359. H. D. Rale igh,  Rad ioac t i ve  Decontamination, L i t e r a t u r e  Search, 
TID-3535-SUP1, Technica l  I n f o r m a t i o n  Serv ice,  Oak Ridge, TN, 
A p r i l  1965. 

Inc luded  a r e  336 re fe rences  t o  u n c l a s s i f i e d  p u b l i c a t i o n s  on phys i ca l  

and chemical methods f o r  t h e  removal o f  r a d i o a c t i v e  contaminat ion.  The 

re fe rences  cover  t h e  p e r i o d  f rom J u l y  1959 through December 1964. Subject ,  

au thor  and r e p o r t  number indexes a r e  prov ided.  

360. A. A .  Wal ls,  F i r e  P r o t e c t i o n  System i n  C e l l  A, Bldg. 3026D, Test  and 
Operat ion, ORNL-TM-1309, Oak Ridge Nat iona l  Laboratory ,  Oak Ridge, 
TN, October 1965. 

A C02 f i r e  p r o t e c t i o n  system was i n s t a l l e d  i n  C e l l  A o f  t h e  D is -  

man t l i ng  C e l l s ,  B u i l d i n g  3026D, i n  p repa ra t i on  f o r  t h e  disassembly o f  

i r r a d i a t e d  Sodium Reactor Experiment ( S R E )  f u e l  elements. The t e s t s  and 

m o d i f i c a t i o n s  o f  t h e  system which were necessary be fo re  i t  was accep tab le  

f o r  ope ra t i on  a r e  descr ibed.  The SRE elements con ta ined  NaK, and severa l  

s teps  o f  t h e  disassembly were performed under flammable o i l .  

361. G. Herman, Rad io l og i ca l  S ta tus  Report  D e a c t i v a t i o n  S ta tus  - F  P lan t ,  
RL-REA-2502, General El  e c t r i  c  , R i  c h l  and, WAY November 1965. 

Th i s  r e p o r t  descr ibes  the  r a d i o l o g i c a l  s t a t u s  o f  deac t i va ted  b u i l d -  

i ngs  and systems a t  100-F Area; p rov ides  a  reco rd  f o r  use i n  pos t -  

d e a c t i v a t i o n  s u r v e i l l a n c e  and f u t u r e  sa lvage o f  m a t e r i a l  and equipment; 

and i nc l udes  t h e  r e a c t o r  and water p l a n t  b u i l d i n g s ,  b u t  n o t  t h e  o f f i c e  



and separate shop b u i l d i n g s  which w i l l  cont inue t o  be i n  use. The por t ions  

o f  the  e f f l u e n t  system which a r e  ou ts ide  o f  t h e  105-F exc lus ion  area w i l l  

be inc luded i n  a  separate r e p o r t  e n t i t l e d ,  Underground Radioact ive Mate- 

r i a l s  i n  100-H and F  P lan ts .  - 

362. G. Herman, Radio logical  Status Report Deact iva t ion  Status - H P lan t ,  
RL-REA-2501, General E l e c t r i c ,  Rich1 and, MA, November 1965. 

See Abst rac t  f o r  Reference 361. 



363. A. P. Vese l k i n  and D. Y .  Shakh, E f fec t  of a  Decontaminat ion System 
on t h e  Bu i l dup  of A c t i v e  Co r ros i on  Products  i n  Pressur i zed  Water 
Cooled Reactors,  Sov ie t  Atomic Energy, v o l .  20, 1966. 

The process o f  fo rmat ion ,  b u i l d u p  and t r a n s f e r  of a c t i v e  c o r r o s i o n  

p roduc ts  i n  p ressu r i zed  wate r  r e a c t o r s  and t h e  e f f e c t  o f  p u r i f i c a t i o n  

systems a r e  i n d i c a t e d .  The e f f i c i e n c y  o f  t he  decontaminat ion system has 

been shown t o  have a  cons iderab le  e f f ec t  on t he  a c t i v i t y  of t h e  wa te r  

and t h e  c o r r o s i o n  depos i t s  i n  t he  r e a c t o r  system. 

364. J .  A. Ayres, Decontaminat ion of Nuc lear  Reactor Systems, M a t e r i a l s  
P r o t e c t i o n ,  v o l .  5, Ba t t e l l e -No r t hwes t ,  R ich land,  WA, 1966. 

Chemical c l e a n i n g  and decontaminat ion problems o f  nuc lea r  r e a c t o r  

systems a r e  summarized. Emphasis i s  on c l e a n i n g  o f  a  r e a c t o r ' s  p r ima ry  

system. Chemical c l ean ing  o f  a  r e a c t o r  i s  u s u a l l y  done t o  reduce r a d i a -  

t i o n  l e v e l s  r a t h e r  than  t o  remove t h i c k  sca le  o r  depos i t s .  C lean ing  i n  

most cases i s  u n s a t i s f a c t o r y  un less  t h e  e n t i r e  f i l m  i s  removed. Conse- 

quen t l y ,  more c o r r o s i v e  reagents  than  those no rma l l y  used i n  a  chemical  

c l  ean i  ug o p e r a t i o n  may be requ i r ed .  

365. C. S. Abrams and E. A. S a l t e r e l l i ,  e d i t o r s ,  Decontaminat ion o f  t h e  
Sh ipp ingpo r t  Atomic Power S t a t i o n ,  WAPD-299, Westinghouse E l e c t r i c ,  
P i t t s b u r g h ,  PA, January 1966. 

Chemical decontaminat ion o f  a  r e a c t o r  p l a n t  was performed a t  t h e  

Sh ipp ingpo r t  Atomic Power S t a t i o n  i n  March 1964 as a  p a r t  o f  t h e  p l a n t  

m o d i f i c a t i o n s  assoc ia ted  w i t h  i n s t a l l i n g  PWR Core 2. 



366. L. D. Pe r r i go  e t  a1 . , Plutonium Recycle Test Reactor Decontamination 
Fol low ing  a MgO-PuO? Fuel Element F a i l u r e ,  BNWL-SA-636, B a t t e l  l e -  
Northwest, Richland, WA, March 1966. 

The decontamination o f  t h e  Plutonium Recycle Test  Reactor a f t e r  a 

Mg0-Pu02 f u e l  element r u p t u r e  i s  descr ibed. 

367. J. A. Ayres and L .  D. Per r igo ,  Studies on Procedures f o r  Reactor 

Studies were done on procedures fo r  r e a c t o r  decontamination us ing  

the  mod i f ied  AP c i  t r o x  procedure, which had been successfu l  l y  t e s t e d  a t  

Idaho F a l l s .  

368. M. J. Bly the,  e d i t o r - i n - c h i e f ,  Proceedings o f  t h e  F i r s t  I n t e r n a t i o n a l  
Symposium on the  Decontamination o f  Nuclear I n s t a l l a t i o n s  Held 
May 4-6, a t  t h e  Atomic Energy Research Establ ishment,  Harwel l ,  England, 
1966. 

Papers on the  decontaminat ion of nuc lear  i n s t a l  l a t i o n s  us ing  chenli ca l  

reagents, u l t r a s o n i c s ,  e l e c t r o l y s i s ,  and mechanical methods a re  presented. 

369. L. R.  Wa l l i s  and C .  D .  Co rb i t ,  Rad io loq ica l  A s ~ e c t s  o f  the  Deact iva- 

Ce r ta in  aspects o f  t he  d e a c t i v a t i o n  o f  t he  Hanford p roduc t ion  reac- 

t o r s  a re  summarized i n c l  uding p l a n t  s i t e ,  p l a n t  equipment, r e a c t o r  deac t i  - 
va t ion ,  and r e a c t o r  layaway. 

370. Hallam Nuclear Power F a c i l i t y  Ret irement Plan Revis ion 4, NAA-SR- 
MEMO-12209, Atomics I n t e r n a t i o n a l ,  Canoga Park, CAY October 1966. 

The p l a n  f o r  decommissioning ( re t i r emen t )  o f  t h e  Hallam Nuclear 

Power F a c i l i t y  i s  d e t a i l e d  i n  severa l  memos and repo r t s .  



371 . Hal 1  am Nuclear  Power Fac i  1  i ty Ret i rement  Plan, NAA-SR-MEMO- 12340 REV, 
Atomics I n t e r n a t i o n a l ,  Canoga Park, CAY February 1967. 

See A b s t r a c t  f o r  Reference 370. 

372. T. J. Boardman and S. Sudar, React ion o f  Residual  Sodium i n  HNPF 
Pr imary Sodium Systems, NAA-SR-MEMO-12268, Atomics I n t e r n a t i o n a l ,  
Canoga Park, CAY May 1967. 

The a c t i v i t y  s p e c i f i c a t i o n  cove r i ng  r e a c t i o n  o f  r e s i d u a l  sodium i n  

t h e  HNPF pr imary  system r e q u i r e s  t h e  r e s i d u a l  be conver ted t o  e s s e n t i a l l y  

a  c h e m i c a l l y  i n a c t i v e  form. 

Processes f o r  r e a c t i n g  t h e  r e s i d u a l  sodium and procedures f o r  r e a c t i n g  

and/or removing t h e  r e s i d u a l  sodium i n  conforniance w i t h  t h e  HNPF Ret i rement  - 
P l a n t  a r e  presented.  The recommended r e a c t i o n  procedure and removal p ro -  

cedure f o r  t h e  p r imary  system a r e  o u t l i n e d .  

373. R. E. Bards ley  and L. G. Merker, P lu ton ium Labora to ry  Decontaminat ion 
Experience, Ba t te l le -Nor thwes t ,  Richland, WA, September 1967. 

On Monday, August 23, 1965, t h e r e  was an exp los i on  and f i r e  i n  a  

g l ove  box, which r e s u l  t e d  i n  a  con tamina t ion  spread o f  U02-Pu02 m a t e r i a l  , 
i n  t h e  P lu ton ium Fuel Labora to ry  (308 B u i l d i n g )  a t  B a t t e l  le -Nor thwest .  

The purpose of  t h i s  r e p o r t  i s  t o  desc r i be  t h e  decontaminat ion o f  t h e  

Ba t t e l l e -No r t hwes t  f a c i l i t i e s  so t h a t  o t h e r s  may b e n e f i t ,  where a p p l i c a b l e ,  

by t h i s  exper ience. The general  p lan ,  some of  t h e  d e t a i l e d  procedures,  

spec ia l  decontaminat ion e f f o r t s ,  and recommendations a r e  inc luded .  



374. A. P.  L a r r i c k  and R. D. Weed, Nuclear Reactor Systems Decontamination, 
M a t e r i a l s  P ro tec t i on ,  v o l .  7, Ba t te l le -Nor thwes t ,  Richland, WA, 1968. 

A l  ka l  ine-permanganate i s  used i n  t h e  decontaminat ion o f  p i p i n g  o f  a 

water-cool  ed r e a c t o r .  

375. L. B. Brinkman, B Reactor Deac t i va t ion ,  DUN-3898, Douglas Un i ted  
Nuclear,  R i ch l  and, MA, February 1968. 

Pursuant t o  t h e  d e c i s i o n  of t h e  Atomic Energy Commission t o  deac t i va te  

t h e  B Reactor, eng ineer ing  s tud ies  were i n i t i a t e d  t o  determine t h e  scope o f  

work r e q u i r e d  t o  e f f e c t  t h e  shutdown of  B Reactor and i t s  assoc ia ted sup- 

p o r t  f a c i l i t i e s  and systems, and t o  e f f e c t  o p t i m i z a t i o n  o f  those f a c i l i t i e s  

and systems i n  100-B Area r e q u i r e d  t o  con t inue  i n  ope ra t i on  i n  suppor t  o f  

t h e  C Reactor.  It i s  t h e  purpose o f  t h i s  r e p o r t  t o  p resen t  recommendations 

t o  t h e  d e a c t i v a t i o n  group respons ib l e  f o r  implement ing t h e  d e a c t i v a t i o n  

a c t i v i t i e s .  Th i s  r e p o r t  encompasses recommendations f o r  mechanical f a c i l  i t y  

and system m o d i f i c a t i o n s  and supplements t h e  recommendations f o r  e l e c t r i c a l  

supply  and d i s t r i b u t i o n  system changes prof fered i n  DUN-3824. 

376. R.  D. Weed, Decontaminat ion o f  t h e  Pluton ium Recycle Tes t  Reactor 
(PRTR) Pr imary System, BNWL-711 , B a t t e l l  e-Northwest, R i ch l  and, WA, 
March 1968. 

The Pluton ium Recycle Tes t  Reactor p r imary  system was success fu l l y  

decontaminated i n  l a t e  December 1965. An improved decontaminat ion process 

c o n s i s t i n g  o f  alkal ine-pe'rmanganate fo l lowed by an i n h i b i t e d  o x a l i c - c i t r a t e  

m i x t u r e  was used. The decontaminat ing s o l u t i o n s  e f f e c t i v e l y  removed more 

than  31 C i  o f  r a d i o a c t i v i t y  w i t h  an e f f e c t i v e  p r imary  system decontamina- 

t i o n  f a c t o r  o f  24. Cor ros ion  o f  carbon s t e e l  and s t a i n l e s s  s t e e l s  d u r i n g  

t he  decontaminat ion process and development data f o r  t h e  decontaminat ion 

process a r e  a l s o  i nvo l ved .  



. R.  R. Eggleston, e d i t o r ,  Piqua Nuclear  Power F a c i l i t y  Surveillance 
and Recovery Program, AI-AEC-12696, Atomics I n t e r n a t i o n a l ,  Canoga 
Park, CA, June 1968. 

The b r i e f  d e s c r i p t i o n  o f  Piqua Nuclear  Power F a c i l i t y  i nc l udes  a  

h i s t o r y  o f  i t s  o p e r a t i o n  up t o  t he  t ime  coke f o rma t i on  i n  t h e  co re  was 

d iscovered.  The subsequent eng ineer ing  e v a l u a t i o n  and recovery  program 

a r e  summarized i n c l u d i n g  d e s c r i p t i o n s  of c o o l a n t  technology work and t h e  

S u r v e i l l a n c e  Program. F i n a l l y ,  t h e  s t a t u s  o f  t h e  p l a n t  and o f  t h e  Recovery 

Program e f f o r t  a t  t h e  t ime o f  t h e  PNPF Program c a n c e l l a t i o n  i s  noted.  

378. R. R.  Eggleston, e d i t o r ,  Ret i rement o f  t h e  Sodium Reactor Experiment, 
AI-AEC-12572, Atomics I n t e r n a t i o n a l ,  Canoga Park, C A Y  August 1968. 

The SRE p l a n t  and pos t -opera t iona l  programs a re  b r i e f l y  descr ibed .  

The r e t i r e m e n t  program i s  d e t a i l e d  t oge the r  w i t h  t h e  a l t e r n a t i v e  p lans 

t h a t  were cons idered.  The c u r r e n t  s t a t u s  o f  t h e  p l a n t  i s  descr ibed  and 

t h e  means presented whereby t h e  p l a n t  w i l l  be mainta ined i n  i t s  p resen t  

c o n d i t i o n .  The t ime  and cos t  schedule t o  accompl ish t he  r e t i r e m e n t  i s  

inc luded .  Also, recommendations a re  made t h a t  would be u s e f u l  t o  

f u t u r e  r e t i r e m e n t  e f f o r t s .  

379. B. F. Ureda, HNPF Ret i rement,  AI-AEC-12744, p. 149, Atomics I n t e r -  
n a t i o n a l ,  Canoga Park, CA, July-September 1968. 

Th is  r e p o r t  i nc l udes  t h e  p r o j e c t  ob jec t i ves ,  t he  accomplishment i n  

FY-1969 and t h e  progress made d u r i n g  t h e  r e p o r t  pe r i od  on t h e  HNPF 

re t i r emen t .  



380. R. A. Hewson, PNPF Ret irement Sa fe ty  Ana lys is  Reevaluat ion o f  Resi-  
dual Nucl ides,  AI-AEC-MEMO-12708 Sup. A, Atomics I n t e r n a t i o n a l  , 
Canoga Park, C A Y  January 1969. 

Analyses o f  sa~iiples o f  concrete from t h e  Piqua Nuclear Power Reactor 

b i o l o g i c a l  s h i e l d  were made. The neutron f l u x  l e v e l s  were d iscovered t o  

be lower  than the  prev ious c a l c u l a t e d  values. New c a l c u l a t i o n s  were made 

on the  f l u x  l e v e l s  t o  o b t a i n  b e t t e r  agreement w i t h  t he  experimental  

r e s u l t s .  Th is  was used t o  re-analyze t he  rad io i so tope  sources which were 

t o  be l e f t  a t  t he  PNPF s i t e .  

381. 0. F. Ureda, HNPF Ret irement,  AI-AEC-12721, p .  309, 1968 F i sca l  Year, 
January 1969. 

Progress i s  r epo r ted  f o r  t he  r e t i r e m e n t  o f  t he  Hallam Nuclear 

Power Faci  1 i t y  du r i ng  FY -1 968. 

382. G.  0. Zwetzig, Survey o f  F i ss ion -  and Corrosion-Product A c t i v i t y  i n  
Sodium- o r  NaK-Cooled Reactors, AI-AEC-MEMO-12790, Atomics I n t e r -  
na t i ona l ,  Canoga Park, CAY February 1969. 

Data has been assembled and summarized on f i s s i o n - p r o d u c t  d i s t r i b u -  

t i o n s  and r e s u l t i n g  r a d i a t i o n  1 eve1 s from re lease  o f  r a d i o a c t i v e  p a r t i c l e s  

t o  sodium- o r  NaK-cooled r e a c t o r  coo lan t  and cover  gas. General t rends 

and pa t te rns  a r e  discerned. 

383. W. D. Bainard, "Decontamination o f  N Reactor S ta in l ess  Steel  Steam 
Generators," Repr in ted f rom Proceedings 25 th  Conference, Nat iona l  
Assoc ia t ion  o f  Corros ion Engineers, Doug1 as Un i ted  Nuclear,  Rich1 and, 
WAY March 1969. 

The f i r s t ,  second and t h i r d  at tempts t o  decontaminate t h e  N Reactor 

steam generators  a r e  descr ibed. 



384. 0. C .  Schroeder, "Deac t i va t i on  o f  Hanford Reactor  F a c i l i t i e s , "  
DUN-SA-114, Conference on Reactor Opera t ing  Exper ience i n  San Juan, 
Puer to  Rico,  CONF. 691009-3, October 1-3, 1969. 

The d e a c t i v a t i o n  o f  Hanford f a c i l i t i e s  i s  documented i n c l u d i n g  a  

s e r i e s  o f  s l i d e s  o f  t h e  d e a c t i v a t i o n s .  



385. J. P. Homrok and W.  P. I nn i s ,  Metal Cleaning, Metal F i n i s h i n g  Guide- 
book, 38th Ed i t i on ,  MacDermid, Inc., Waterbury, CT, 1970. - 
Metal c lean ing  us ing  solvents, detergents, ac ids,  e l e c t r o l y s i s ,  and 

u l  t rason ics  i s  described. 

386. L. C. Brinkman, K Through-Reactor Decontamination Engineering Report, 
i- DUN-6664, Doug1 as Un i ted  Nucl ear, Rich1 and, WAY January 1970. 

The purpose o f  t h i s  document i s  t o  present t he  basic  engineering 

requirements f o r  a through-reactor  decontamination system a t  one o f  the  

K reac tors .  The f e a s i b l e  method i s  a step-wise method which w i l l  decon- 

taminate a group o f  f i v e  t o  e i g h t  crossheaders and associated process 

tubes a t  one t ime us ing  a Turco 4528-F so lu t i on .  

, - 
'387. C. W. Wheelock, Retirement o f  the  Piqua Nuclear Power F a c i l i t y ,  

L AI-AEC-12832, Atomics I n t e r n a t i o n a l ,  Canoga Park, C A Y  A p r i l  1970. 

The approved dismantlement, decontamination, and p r o t e c t i v e  construc- 

t i o n  i n  the decommissioning o f  the  Piqua Nuclear Power F a c i l i t y  was 

completed. 

388. Retirement o f  Hal lam Nuclear Power F a c i l i t y ,  AI-AEC-12709, Atomics 
I n t e r n a t i o n a l  , Canoga Park, CAY May 1970. 

The decommissioning o f  the  Hal lam Nuclear Power Fac i l  i t y  (sodium- 

cooled graphi te-moderated power demonstration r e a c t o r )  i s compl e t e l  y 

documented. 

389. J. A. Ayres, Decontamination Studies f o r  N-Reactor, BNWL-CC-2659, 
-- , B a t t e l l  e-Northwest, Rich1 and, WAY May 1970. 

A s o l u t i o n  o f  DTPA, c i t r i c  ac id,  and hydrazine a t  pH 8 was used t o  

decontaminate carbon s t e e l  w i t h  h igh  e f f i c i e n c y  and low co r ros ion  ra tes .  

A t  85OC, samples were c lean i n  1 t o  2 hr ,  and a t  70°C i n  about 6 h r .  EDTAy 

and presumably i t s  homologues, a re  r e l a t i v e l y  s t a b l e  t o  r a d i a t i o n .  I n  



6 measurements, 10 R o f  garrlma r a d i a t i o n  decomposed about 22 mmol o f  EDTA/a 

o f  s o l u t i o n .  Hydrazine i n h i b i t e d  t h e  decomposi t ion o f  EDTA. 

, 390. J. A. Ayres, e d i t o r ,  Decontaminat ion o f  Nuc lear  Reactors and Equipment, 
The Ronald Press Cornpany, New York, NY, 1970. 

The book p resen ts  genera l  i n f o rma t i on  about decontaminat ion opera t ions ,  

e s p e c i a l l y  t he  decontaminat ion of nuc l ea r  r e a c t o r s .  Unsuccessful  as w e l l  as 

successful  exper iences a r e  descr ibed  t o  demonstrate how some f a c t o r s  o f  

seemingly m ino r  importance have a f f ec ted  r e s u l t s .  

391. B o i l i n g  Nuc lear  Superheater Power S t a t i o n  Decommissioning, 
Docket-1154-2, Puer to  R ico  Water Resources and Un i t ed  Nuc lear  
Corpora t ion ,  September 1970. 

The d e c o ~ ~ ~ m i s s i o n i n g  of t h e  BONUS f a c i l i t y ,  Puer to  Rico,  i s  descr ibed.  

I nc l uded  a r e  t h e  f o l l o w i n g  s u b - t i t l e s :  D e s c r i p t i o n  of Entombment System, 

D e s c r i p t i o n  o f  t he  Ex te rna l  Systems, Area Rad ia t i on  Survey, Program 

Q u a l i t y  Assurance, Time Capsule, and Post-decommissioning S u r v e i l l a n c e  

Program. 



. R. H. Guymon, MSRE Procedures f o r  t he  Per iod  Between Examination and 
U l t i m a t e  Disposal , ORNL-TM-3253, Oak Ridge Nat iona l  Laboratory ,  Oak 
Ridge, TN, February 1971 . 
This  document descr ibes t h e  c o n d i t i o n  o f  t h e  MSRE and s p e c i f i e s  pro-  

cedures t o  be f o l l owed  a f t e r  t h e  pos t -opera t ion  examinations and be fo re  

t he  u l t i m a t e  d isposal  o f  t he  f i s s i l e  and r a d i o a c t i v e  m a t e r i a l  i n  t h e  

r e a c t o r .  The f u e l  s a l t  w i l l  be kep t  f rozen  i n  t he  sealed d r a i n  tanks, 
w i t h i n  secondary containment which o n l y  has an opening through f i l t e r s  t o  a 

s tack.  Su rve i l  l ance  w i l l  c o n s i s t  o f  remote mon i t o r i ng  and d a i l y  v i s i t s  

by X-10 p l a n t  personnel . Personnel access w i l l  be c o n t r o l  l e d  by t he  

s e c u r i t y  fence around t h e  r e a c t o r  b u i l d i n g .  The MSRE Procedures s p e c i f y  

remedial  ac t i ons  f o r  abnormal cond i t i ons .  Also s p e c i f i e d  a r e  procedures 

and responsi b i  1 i t i e s  f o r  maintenance, mod i f i ca t i ons ,  and removal o f  sur-  

p l us  equipment. 

393. D. C .  Nelson e t  a l . ,  Hanford Radiochemical S i t e  Decommission Demon- 
s t r a t i o n  Program, ARH-2075, A t l a n t i c  R i c h f i e l d ,  Richland, WAY 
A p r i l  1971 . 
A decommissioning demonstrat ion program i s  proposed f o r  implementa- 

t i o n  a t  t h e  Hanford Radiochemical S i t e .  Methods o f  decontaminat ion would 

be evaluated by use on Hanford f a c i l i t i e s .  These f a c i l i t i e s  a re  o f  

many d i f f e r e n t  types such as waste s torage tanks and f u e l  reprocess ing 

p lan t s .  Poss ib le  decontaminat ion procedures a re  reviewed. 

394. M. J. Szul i n s k i ,  compi ler,  Pre l  im ina ry  Problem D e f i n i t i o n  Decommis- 
s i o n i n g  t h e  Hanford S i t e ,  ARH-2164, A t l a n t i c  R i c h f i e l d ,  Richland, WAY 
A p r i l  1971. 

The purpose o f  t h i s  document i s  t o  determine p r e l i m i n a r y  c o s t  and 

t ime requirements f o r  a l t e r n a t i v e  a c t i o n s  t h a t  would be requ i red  t o  decom- 

miss ion t h e  Hanford s i t e .  A l t e r n a t i v e s  i n c l u d e  p repa ra t i on  f o r  sa fe  shut  

down s ta tus  w i t h  e i t h e r  u n r e s t r i c t e d  o r  1 i m i  t ed  re lease  o f  some o r  a l l  o f  

t h e  land  area. 



395. F. E. Adcock, ATMX-600, Ra i l ca r ,  A New Concept i n  Rad ioac t i ve  Waste 
Shipments, RFP-1590, Dow Chemical Company, Golden, CO, A p r i l  1971. 

The Dow Cheniical Company, Rocky F l a t s  D i v i s i o n  has been sh ipp ing  

plutonium-contaminated waste t o  Arco, Idaho, i n  unique r a i l r o a d  cars  known 

as t h e  ATMX-600. S i x  ca rs  have been i n  s e r v i c e  s ince  A p r i l  1969. A l l  

ope ra t i ng  exper ience has been f avo rab le .  

ATMX-600 ca rs  have removable r o o f  sec t i ons  t o  pe rm i t  l oad ing  t h e  

9 x 9 x 5 0 - f t  cargo area. Usefu l  l o a d  i s  101,000 l b ;  maximum gross we igh t  

i s  220,000 l b .  Waste i s  packaged i n  plywood c r a t e s  o r  s t e e l  drums. These 

i n  t u r n  a r e  stowed i n  8 x 8 x 2 0 - f t  s t e e l  cargo con ta ine rs  t o  pe rm i t  r a p i d  

l o a d i n g  o f  t h e  r a i l c a r .  

An eng ineer ing  e v a l u a t i o n  shows t h a t  t h e  r a i l r o a d  t r a n s p o r t a t i o n  

environment i s  favorab le ,  t he  r e l a t i v e  hazard p o t e n t i a l  o f  waste shipments 

i s  low, and t h a t  t h e  ATMX c a r ' s  performance meets t he  requi rements f o r  

Type B packaging. 

396. J .  A. Ayres, Equipment Decontaminat ion w i t h  Specia l  A t t e n t i o n  t o  
Sol i d  Waste Treatment, Survey Report ,  BNWL-B-90, B a t t e l l  e-Northwest, 
R ich land,  WA, June 1971. 

In fo rmat ion  i s  summarized on methods f o r  r a d i o a c t i v e  decontamina- 

t i o n  o f  equipment t h a t  have been used a t  a nuc lea r  i n s t a l l a t i o n .  The 

methods covered i n c l u d e  scrubbing, soaking, e l e c t r o l y t i c  procedures, 

u l t r a s o n i c s ,  foams and coa t ings ,  s o l u t i o n  spray ing,  abras ive  spray ing,  

c leaners ,  and de f i  lmers-descalers .  

397. Resul ts  o f  I n i t i a l  Rad ia t i on  Survey, E l k  R i ve r  Reactor, Rural  Coopera- 
t i v e  Power Assoc ia t ion ,  June 1971. 

The r e s u l t s ,  measurement methods, and procedures used i n  t he  i n i t i a l  

r a d i a t i o n  survey a t  the  E l k  R i v e r  Reactor f a c i l i t y  du r i ng  t h e  months o f  

A p r i l  and May 1971 a r e  documented. 



398. Hea l th  and Sa fe t y  Manual, v o l .  I, Hea l t h  Physics,  v o l .  11, Sa fe ty  
Standards, v o l .  I 1 1  ( r e v i s e d  November 1973) Emergency Procedures, 
RCPA E l k  R i ve r  Reactor, J u l y  and August 1971. 

A  rllanual was prepared s e t t i n g  f o r t h  t he  r u l e s  and procedures o f  r a d i a -  

t i o n  s a f e t y  t h a t  should be f o l l owed  a t  t he  E l k  R i v e r  Reactor F a c i l i t y .  

These r u l e s  and procedures cannot cover  a l l  cases; however, they  do pro-  

v i d e  a  general  bas i s  f o r  working s a f e l y  w i t h  r a d i a t i o n  and deal  s p e c i f i -  

c a l l y  w i t h  t he  opera t ions  p r e s e n t l y  expected t o  be t h e  most hazardous. 

Th is  manual inc ludes :  1  ) r a d i a t i o n  p r o t e c t i o n  standards, 

2 )  r a d i a t i o n - d e t e c t i o n  equipment, 3 )  c o n t r o l  o f  hazards, 4 )  d ismant le-  

ment procedures, 5 )  waste d isposa l ,  6 )  t r a n s p o r t a t i o n  o f  r a d i o a c t i v e  

ma te r i a l s ,  and 7 )  personnel mon i t o r i ng .  

399. D ismant l ing  Plan, Docket 1151-46, AEC E l k  R i ve r  Reactor, August 1971. 

A  p l an  f o r  d i sman t l i ng  t h e  E l k  R i v e r  Reactor was prepared. 

400. AEC El k  R i ve r  Reactor D i  snlantl i ng Plan, Docket 11 51 -47, SS-836, 
October 1971. 

The p lan  f o r  d i sman t l i ng  t he  E l k  R i v e r  Reactor was rev i sed .  



401. D. McConnon, I n t e r n a l  Dosimetry o f  Personnel Engaged i n  E l k  R i v e r  
Reactor Dismantl i ng ,  1972. 

The El  k R i ve r  Reactor Hea l th  and Safe ty  Program was designed 

t o  prevent  i n t e r n a l  d e p o s i t i o n  o f  r a d i o a c t i v e  and t o x i c  m a t e r i a l s  d u r i n g  

d i s m a n t l i n g  of  t h e  r e a c t o r .  However, t o  p rov ide  an independent check on 

t h e  adequacy o f  engineered safeguards and m o n i t o r i n g  programs, an i n t e r n a l  

dos imetry  program was es tab l i shed .  

402. W. J .  Manion, D ismant l ing  o f  t h e  E l k  R iver  B o i l i n g  Water Reactor, 
G u l f  Uni ted,  ~ l m s f o r d ,  1972. 

D ismant l ing  o f  t h e  E l k  R i ve r  Reactor r equ i res  t h e  ex tens i ve  use o f  

remote ly  operated t o o l i n g .  Th is  t o o l i n g  i nc l udes  mechanical and f lame 

c u t t i n g  equipment. The f lame c u t t i n g  method se lec ted  f o r  t h e  work i s  t h e  

plasma a r c  techn ique  which develops temperatures g r e a t e r  than  24,000°K and 

w i l l  be performed underwater and i n  a i r .  Th is  h i gh  temperature pe rm i t s  

s i n g l e  pass c u t t i n g  o f  t h e  th ickness  o f  metal  invo lved,  i . e . ,  up t o  3 i n .  

Because o f  t h e  h i g h  r a d i a t i o n  l e v e l s ,  p o s i t i o n i n g  and t r a n s l a t i o n  o f  t h e  

t o r c h  over  t h e  work i s  done a u t o m a t i c a l l y .  

403. J. A. Ayres, Contaminat ion and Decontaminat ion o f  Concrete, A Pre- 
l i m i n a r y  Survey o f  t h e  S ta te  o f  t h e  A r t ,  Unpublished D r a f t ,  B a t t e l l e -  
Northwest,  R ich land,  WAY January 1972. 

Methods f o r  t h e  decontaminat ion o f  concre te  under t h r e e  d i f f e r e n t  

c o n d i t i o n s  a r e  presented. The t h r e e  c o n d i t i o n s  a re :  1 ) t h e  concre te  i s  

p ro tec ted  by  some p a i n t  o r  o t h e r  s t r i p a b l e  f i l m ,  2)  t h e  concre te  i s  bare 

and a s p i l l  occurs ,  and 3 )  t h e  concre te  i s  bare and has been exposed over  

a l ong  p e r i o d  t o  contaminated s o l u t i o n s ,  s o l i d s ,  o r  vapors. 

404. SEFOR Reactor Decommissioning, Docket 50-231, REV, March 1972. 

An a p p l i c a t i o n  was made f o r  a u t h o r i t y  t o  decommission t h e  Southwest 

Experimental  Fast  Oxide Reactor (SEFOR) t o  t h e  U. S .  Atomic Energy Commission. 

The decorr~missioning p l a n  t o  be employed i s  presented. 



405. Decommissioning Saxton Reactor, Docket 50-146, A p r i l  1972. 

The p l a n  f o r  decommissioning t h e  Saxton Reactor F a i l i t y  i s  docu- 

mented. Also, s a f e t y  ana l ys i s  demonstrates t h a t  t he  f a c i l i t y  w i l l  be 

placed i n  a s ta tus  which w i l l  n o t  be i n i m i c a l  t o  t he  h e a l t h  and s a f e t y  

o f  t he  p u b l i c .  

406. Environmental Statement, E l k  R i ve r  Reactor Dismant l ing,  WASH-1516, 
E l  k River ,  MN, May 1972. 

An environmental statement was w r i t t e n  on t he  E'l k R i ve r  Reactor d i s -  

man t l i ng  i n c l u d i n g  a d e s c r i p t i o n  o f  d i sman t l i ng  a c t i v i t i e s .  

407. D. McConnon, "Heal th  Physics Planning f o r  Dismantlement o f  E l k  R iver  
Reactor," Seventeenth Annual Meet ing o f  t h e  Hea l th  Physics Society ,  
Las Vegas, NV, June 11 -15, 1972, Un i ted  Power Associat ion,  May 1972. 

The general  approach planned f o r  d i sman t l i ng  o f  t h e  E l k  R i ve r  Reactor 

i s  repor ted.  Planned eng ineer ing  safeguards and procedural  c o n t r o l s  t o  

l i m i t  personnel exposure, i n t e r n a l  d i s p o s i t i o n  o f  rad ionuc l ides ,  and 

re lease  o f  r a d i o a c t i v e  m a t e r i a l s  t o  t h e  work areas and the  environment 

a re  o u t l i n e d  f o r  each removal phase. 

408. Saxton Reactor L icense Amendment No. 8, Docket 50146-11 1, August 
1972. 

The techn i ca l  s p e c i f i c a t i o n s  o f  t he  l i c e n s e  t o  d ismant le  t he  Saxton 

Nuclear Reactor a r e  g iven.  

409. S ta tus  o f  Deact ivated E l k  R iver  Reactor, Amendment No. 1, 
Docket 11 51 -58, August 1972. 

Th is  r e p o r t  on t he  s t a t u s  o f  t h e  E l k  R i ve r  Reactor inc ludes  t h e  

major a c t i v i t i e s  o f  t he  d ismant le~i ient  from May 1, 1972 t o  August 1, 1972, 

and a s e c t i o n  on waste management. 



410. J. R. D iv ine ,  Decontaminat ion o f  Pl  utonia-Contaminated Thermal 
Reactor Systems, BNWL-SA-4361 , B a t t e l l  e-Northwest , Rich1 and, WA, 
October 1972. 

The N Reactor d i s s o l u t i o n  of mixed ox i de  f u e l s  was reviewed w i t h  

c o n s i d e r a t i o n  o f  pas t  exper ience and p o t e n t i a l l y  u s e f u l  decontaminat ion 

s o l u t i o n s .  A t  t h i s  da te  t h e  most s u i t a b l e  decontaminat ion agent  o f  mixed 

ox ides  was a s o l u t i o n  o f  b u f f e r e d  o x a l i c  ac id lhydrogen  pe rox i de /g l ucon i c  

a c i d  (OPG). 

411. T r a n s m i t t a l  L e t t e r  f o r  Amendment No. 36, Docket 50270-54 and 
50287-49, October 1972. 

A l e t t e r  f rom t h e  Duke Power Company t o  t h e  AEC requested t h a t  an 

amendment t o  c o s t  proposal  be accepted. B r i e f  decommissioning procedures 

o f  t h e  Duke Power P l a n t  a r e  a l s o  o u t l i n e d .  

412. P a t h f i n d e r - I n s p e c t i o n  Report, Docket 50130-15, November 1972. 

The f i n d i n g s  d u r i n g  an i n s p e c t i o n  o f  t h e  d i s m a n t l i n g  procedures a t  

t h e  P a t h f i n d e r  Reactor a r e  summarized. 

413. E l k  R i v e r - I n s p e c t i o n  Report, Docket 11 51-61, December 1972. 

T h i s  r e p o r t  r e f e r s  t o  an i n s p e c t i o n  o f  t h e  d i s m a n t l i n g  o f  t h e  E l k  

R i v e r  Reactor.  



414. D. McConnon and R. Wonacott, "Resp i ra to ry  P r o t e c t i o n  Program f o r  
D ismant l ing  E l  k  R iver  Reactor ," Resp i ra to r  Symposium f o r  AEC Con- 
t r a c t o r  and Licensee Hea l th  and Safe ty  Personnel, Los Alamos, NM, 
February 6-8, 1973, Un i ted  Power Associat ion,  January 1973. 

A  r a d i a t i o n  p r o t e c t i o n  program was developed f o r  t he  d i  smantl - i ~ g  

personnel a t  t he  E l k  R iver  Reactor. 

415. D. McConnon, "Operat ional  Hea l th  Physics Dur ing D ismant l ing  o f  t h e  
E l k  R iver  ~ e a c t o r , "  18 th  Annual ~ e e t i n g  o f  t h e - ~ e a l  t h  phys ics 
Society ,  Miami Beach, FL, June 17-21, 1973, Un i ted  Power Associat ion,  
May 1973. 

The E l k  R iver  Reactor, a  58 MW ( t h )  b o i l i n g  water, was operated f o r  

4  years and shu t  down i n  1968 f o r  economic reasons. The f a c i l i t y  i s  now 

being dismant led such t h a t  t he  r e a c t o r  s i t e  w i l l  be re tu rned t o  approx i -  

mate ly  t he  same c o n d i t i o n  t h a t  e x i s t e d  p r i o r  t o  i n s t a l l a t i o n  o f  t he  

reac to r .  Removal opera t ions  and r a d i o l o g i c a l  cond i t i ons  du r i ng  d i s -  

mant l ing  o f  t h e  h i g h l y  r a d i o a c t i v e  p o r t i o n s  o f  t h e  r e a c t o r  a r e  descr ibed. 

416. J. F. Nemec, "Radioact ive Operat ions i n  t h e  D ismant l ing  of E l k  
River,"  19 th  Annual Meeting o f  t h e  American Nuclear Society,  Chicago, 
I L ,  June 10-14, 1973, Un i ted  Power Associat ion,  May 1973. 

The E'lk R iver  Reactor, a  58 MW ( t h )  b o i l i n g  water,  was operated f o r  

4  years and shut down i n  1968 f o r  economic reasons. I t  i s  now being d i s -  

mantled w i t h  t he  o b j e c t i v e  o f  r e t u r n i n g  t he  r e a c t o r  s i t e  t o  normal usage. 

Discussed i s  t h e  d i s t r i b u t i o n  o f  r a d i o a c t i v i t y  between the  r e a c t o r  com- 

ponents and how each component was dismant led, t r a n s f e r r e d  and loaded f o r  

sh ipp ing.  The methods used i n  t h i s  p r o j e c t  proved t o  be safe, e f f i c i e n t  

and capable o f  p revent ing  t he  spread o r  re lease  o f  contaminat ion. 



417. T. R. Haddad, Design C r i t e r i a ,  M in i ng  Phase - Min ing,  Packaging, and 
Storage, Contaminated Soi  1 Removal Fac i  1 i ty, ARH-2651, A t l a n t i c  
R i ch f i e l d -Han fo rd ,  R ich land,  WA, June 1973. 

The des ign c r i t e r i a  f o r  t h e  min ing,  packaging, and s to rage  o f  p l u t o n  

contaminated s o i l  from t h e  216-2-9 t r e n c h  a t  Hanford i s  presented. Th i s  

i s  t h e  i n i t i a l  phase of a two phase p lan;  t h e  second phase i s  planned t o  

be t h e  l each ing  of p l u ton ium from t h e  contaminated s o i l .  

4.18. H. T. Ful lam, High Temperature Methods f o r  Disposal  o f  Contaminated 
Metal  Equipment, BNWL-B-277, OUO, B a t t e l  le -Nor thwest ,  R ich land,  WAY 
J u l y  1973. 

Three h i g h  temperature processes f o r  s i m p l i f y i n g  t h e  d i sposa l  o f  con- 

taminated meta l  equipment were i n v e s t i g a t e d :  1 ) fused s a l t  decontaminat ion;  

2 )  meta l  meltdown under a fused i n o r g a n i c  s lag ;  and 3 )  meta l  meltdown under 

an i n e r t  atmosphere. 

419. J. L .  Swanson, Nature of A c t i n i d e  Species Retained by Sediments a t  
Hanford, BNWL-B-296, OUO, B a t t e l  le -Nor thwest ,  R ich land,  MA, 
August 1973. 

Work on a program t o  c h a r a c t e r i z e  t h e  behav io r  o f  a c t i n i d e  spec ies 

i n  s o i l  was i n i t i a t e d .  Samples were taken f rom a t r ench  a t  Hanford which 

was used as a l o w - l e v e l  r a d i o a c t i v e  waste r ece i ve r ,  and exper iments were 

conducted on t h e  samples. 

420. R .  M. Beckers e t  a l . ,  Remotely Operated Plasma Torch, A Tool  f o r  
Nuc lear  Reactor  D ismant l i ng ,  C0NF.-731105-2, November 1973. 

The E l k  R i v e r  Reactor  f a c i l i t y  was d ismant led  i n  o rde r  t o  r e t u r n  

t h e  s i t e  t o  u n r e s t r i c t e d  use. The h i g h l y  r a d i o a c t i v e  components - t h e  

r e a c t o r  i n t e r n a l s ,  t h e  p ressure  vesse l ,  and t he  o u t e r  thermal s h i e l d  - 
have been c u t  up and shipped t o  a b u r i a l  ground. Approx imate ly  10,000 C i  

o f  r a d i o a c t i v e  meta l  was removed w i t h o u t  s i g n i f i c a n t  r e l ease  o f  a c t i v i t y  

and w i t h o u t  any overexposure t o  personnel  . The d i  smantl i n g  was accompl i shed 

w i t h  a r emo te l y  operated plasma t o r c h  system. The des ign  o f  t h e  system, 

t h e  r e s u l t s  obta ined,  and e v a l u a t i o n  of t h i s  technology a re  g iven .  



421. "Decommissioning o f  IVuclear Fac i  1 i t i e s  ," Atomic Energy Review, v o l  . 12, 
no. 1, IAEA, Vienna, 1974. 

A t  t h e  end o f  t h e i r  use fu l  l i v e s  i t  w i l l  be necessary t o  decommission 

nuc lea r  f a c i l i t i e s  t o  p rov ide  r a d i o l o g i c a l  p r o t e c t i o n  o f  t he  p u b l i c  and t o  

r e l ease  t h e  s i t e  f o r  f u r t h e r  use. Stages o f  decommissioning have been def ined,  

exper ience and techniques a v a i l a b l e  have been d iscussed and s p e c i f i c  opera t ions  

have been reviewed. Development and assessment e f f o r t s  r e q u i r e d  have been 

i d e n t i f i e d .  The r e s p o n s i b i l i t i e s  o f  t h e  owners/operators and t he  p u b l i c  

a u t h o r i t i e s  have been examined. I n t e r n a t i o n a l  c o l l a b o r a t i o n  i n  decom- 

m iss ion ing  was concluded t o  be f r u i t f u l  . 

422. Vendors Cata log,  Decon Reference Char t ,  Turco Products,  Carson, C A Y  
1974. 

A c a t a l o g  was d i s t r i b u t e d  by Turco Products g i v i n g  i n fo rma t i on  and da ta  

f o r  t h e i r  Decon chemicals,  coa t ings ,  penetrants ,  c l ean ing  chemicals, decon- 

t am ina t i on  equipment t u r b u l a t o r s  and general  procedures f o r  decontaminat iug 

concrete and power r e a c t o r s .  

423. P .  R. Moore, Decontaminat ion o f  a H i g h l y  Rad ioac t i ve  Chemical 
Processing F a c i l i t y ,  DPSPU-74-30-10, du Pont de Nemours, Savannah 
R iver ,  SC, 1974. 

F i v e  modules o f  t h e  h i g h l y  r a d i o a c t i v e l y  contaminated "ho t  canyon" 

i n  one o f  t h e  chemical process ing p l a n t s  f o r  i r r a d i a t e d  f u e l  a t  Savannah 

R i ve r  P l a n t  were s u c c e s s f u l l y  decontaminated f o r  i n s t a l l a t i o n  o f  a new 

process. Decontaminat ion was completed i n  about 1 yea r  a t  a c o s t  o f  about 

$150,000. The var ious  techniques employed, equipment used, and t he  o v e r a l l  ., 
j o b  p l an  a r e  descr ibed.  



424. Ret i rement  of t h e  En r i co  Fermi Atomic Power P l a n t ,  Power Reactor  
Development Company, March 1974. 

Th i s  r e p o r t  d e t a i l s  t h e  a c t i v i t i e s  undertaken by Power Reactor  

Development Company (PRDC) t o  r e t i r e  t h e  En r i co  Fermi-1 nuc lea r  power p l a n t .  

The r e t i r e m e n t  program, implemented through a  s e r i e s  o f  t e c h n i c a l  s p e c i f i c a -  

t i o n  changes t o  DPR-9, P r o v i s i o n a l  Opera t ing  License, Docket 50-1 6, con- 

s i s t e d  o f  t h e  f o l l o w i n g  seven major  elements: 

1.  Sh ipp ing  a l l  f ue l  and b l anke t  elements o f f s i t e  

2. Sh ipp ing  a l l  b u l k  r a d i o a c t i v e  and non rad ioac t i ve  sodium o f f s i t e  

3. D ispos ing  o f  a l l  o t h e r  contaminated o r  i r r a d i a t e d  m a t e r i a l s  by 

shipment o f f s i t e  o r  placement i n  r e s t r i c t e d  areas w i t h  access 

1  i m i  t e d  o n l y  t o  au tho r i zed  personnel  

4. Secur ing such r e a c t o r  b u i l d i n g  p e n e t r a t i o n s  as p i p i n g ,  v e n t i l a t i o n ,  

personnel ,  and equipment p e n e t r a t i o n s  

5. Sea l i ng  t h e  p r ima ry  system comprised o f  t h e  r e a c t o r  vesse l ,  p r ima ry  

sodium p i p i n g ,  p r imary  s h i e l d  tank,  machinery dome, p r ima ry  sodium 

s e r v i c e  system, and secondary sodium system ex tend ing  o u t  t o  welded 

p i p e  caps, and p a s s i v a t i n g  t h e  r e s i d u a l  sodium t h e r e i n  

6. Rev i s i ng  t h e  s i t e  boundary t o  a  narrow s i t e  d e f i n i t i o n  which i n c l u d e s  

o n l y  those  areas c o n t a i n i n g  r a d i o a c t i v i t y  

7. Implement ing a  p o s t r e t i r e m e n t  s u r v e i l l a n c e  p lan .  

425. D. McConnon, Exper ience i n  Decontamination/Decornrnissioni ng o f  t h e  E l  k  
R i v e r  Reactor,  U n i t e d  Power Assoc ia t i on ,  E l k  R i ve r ,  MN, A p r i l  1914. 

See A b s t r a c t  f o r  Reference 41 5. 

426. 3 .  F. Nemec and K.  G. Anderson, "Demo l i t i on  o f  Rad ioac t i ve  and Con- 
taminated Concrete S t r u c t u r e s  by Use of  Exp los ives, "  1974 Annual 
Meet ing o f  t h e  American Nuclear  Soc ie ty ,  Ph i l ade lph ia ,  PA, June 23-28, 
1974, Un i t ed  Power Assoc ia t i on  and Herbs t  and Sons Cons t ruc t i on  Com- 
pany, A p r i l  1974. 

The techn ique  used f o r  removal o f  r a d i o a c t i v e  o r  contaminated con- 

c r e t e  s t r u c t u r e s  l o c a t e d  w i t h i n  t h e  E l k  R i v e r  Reactor b u i l d i n g  th rough  t h e  

use o f  exp los i ves  i s  descr ibed .  The pr ime cons ide ra t i ons  d u r i n g  t h e  p lan-  

n i n g  f o r  t h i s  e f f o r t  were t h e  c o n t r o l  o f  r a d i o a c t i v e  con tamina t ion  and 

o p t i m i z a t i o n  o f  removal r a t e s .  



427. K. J. Anderson, Work Plan f o r  P-11 Faci  1 i ty  Cleanup, ARH-2939 REV. , 
A t l a n t i c  R i c h f i e l d ,  Richland, WA, May 1974. 

Th is  r e p o r t  o u t l i n e s  t h e  work p lan  f o r  t h e  cleanup of t h e  plutonium- 

contaminated P-11 f a c i  1 i t y  t o  be accompl i shed du r i ng  FY-1974 and -1975, w i t h  

complet ion expected i n  J u l y  1974. The o b j e c t i v e  i s  t o  r e s t o r e  t h e  area so 

t h a t  i t  w i l l  n o t  pose an environmental  hazard t o  people o r  animals and w i l l  

a l l o w  a1 t e r n a t i v e  uses o f  t he  l a n d  area. 

428. Gu ide l ines  f o r  t he  I n t e r i m  Storage o f  AEC-Generated S o l i d  Transuranic  
Wastes, LA-5645, H-D iv is ion  S t a f f  Environmental S tud ies  Group Waste 
Management, Los Alamos S c i e n t i f i c  Laboratory ,  U n i v e r s i t y  o f  Cal i f o r n i a ,  
June 1974. 

Guide1 i nes have been developed t o  p rov ide  a bas i s  aga ins t  which t o  

judge the  adequacy o f  techniques and methods f o r  t he  r e t r i e v a b l e  s torage of 

AEC-generated t r ansu ran i  c-contami nated so l  i d  wastes. These gu i  de l  i nes app ly  

t o  opera t ions  f o r  packaging, handl ing,  and s to rage o f  such wastes. Each 

guide1 i n e  has been f u l l y  reviewed w i t h  emphasis on t he  reasoning behind 

t he  g u i d e l i n e  statement,  problems t h a t  should be considered i n  developing 

a s torage f a c i l i t y ,  and methods c u r r e n t l y  i n  use a t  AEC i n s t a l l a t i o n s .  

429. M. N. Ra i l e ,  P-11 F a c i l i t y  Cleanup Summary Report ,  ARH-ST-106, 
A t l a n t i c  Richf ie ld-Hanford,  Richland, WA, December 1974. 

Th i s  document descr ibes methods, techniques, and equipment employed 

a t  Richland, WA f o r  t h e  cleanup, d ismant l ing ,  and decommissioning o f  

p l  utonium-contaminated f a c i  1 i t i e s .  
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