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Coat  en t  s ) In t roduc t lon  

S:xe Janusry 195k t h e r e  b y e  been several ciirs?o::r of r a C i o - r u t k e n i m  
p a r t i c u l s t c 3  f rca  t h e  Redox r t a c k  tht b y e  co l lec t . lve ly  es:aklisteC a 
g0ur.d c o 3 t u l u t i o n  F a t t e r n  r o r e  seyere tt- any t h t  bas becn observed 
a t  t h i s  s i t e  in Fre-dous y e u s .  I ~ ~ o r 3 1  i t a t u s  r e p o r t r  on t h i r  top ic  
have been s u M t t e d  t o  you I r a  t i r e  t o  t ix.  The puTose  0,' t h i s  r e -  
p o r t  is t o  b r i n g  rcch r e p o r t s  up-to-date ,  er.l F k ' t l C k L y  t o  o u t l i c e  tke  
c u r r e n t  s i t u a t i o n  as it a f f e c t s  o f r - p r o j e c t  l oca t ions .  

Seouence of Contazir.ntlnrr Evczts 

The h i s t o r y  U t  t o  July ,  195k Oas been docusented. (Ref: D.P. Ecri6ht  
t o  Y. A. l!cAd= "A His tory  of the Redox R u t t e n l m  Rob lcz '*  - FJ-Ph' i3 .  
7-16-94) 

There f o l l o v s  a br?ef  r e v i m  o f  t!x sal?errt l e a t e e s  i n  note  rol=. 



(13) June 10 - 
J u l y  18, 195k 

(14) June 20, 195h 

(1s) June 28, lg5h 

(17) l a t e  Auguat, 
1954 

a p p r o x i u t e l y  70 c?~l!cs. 
1%. 
S d  con*-Mttd area :outd ose c::e f r c =  9eCcx ;h:.:. 
ec~lrsion d a t e  c o t  ic?cvr.. 
because ta!n gr0u.d Cc;ositlon a t  this t k e  n;Feaxl, t o  
u l a t a l a  poritlon 

s t r i p  of c o n W i a a t i o z  zorth tL-ough 100-8 Area a& 0:: t c  
wahluke Slope  
~lnilar s t r i p  e a s t  t k o u g h  construc%ion area8 in 2CO-E. 
cona t ruc t ion  U t c d  and 300 a c r e s  of U f e c t e d  6rOw.d 
c leaned  

Redox plant rhut  don. 
made 
c o n t ~ a r . t l o n  de tec t ed  o u t s i d e  p e r i c c t e r  hm:csCe 13 - 
d i r e c t i o n  of R i c h l ~ n d .  Richland l t c t l f  esrent :a l ly  c l tarr  
ten-fold lacrease i n  a c t i v i t y  l e v e l s  on con t ro l  p l o t s  es- 
t a b l l r h e d  arourd Redox plant io Juuary. bel ieved Cue t o  
releare o f  old c a t c r i a l  iron r t a c k  i t s e l f  
p lan developed t o  c o k t r o l  a c c e r s  t o  a r e a s  o l l  roads 13 
about  one-hol i  of t t e  r e w r v a t i o n  (Refs.:.l - Lct:er, E..'. 
Porker  t o  D.P. Shnv - Contro l  or Ground Contruim::on 

2 - Advice t o  C'ru6e=cnt 1u:'ursultion Croup - Contro l  of 
Ground Con-co:lon - 8-20-24) 

possibly caurcd t:: ~ : a s k  :*:*::?.- 
conta%rrat:on kc.1 to Redox a r e s  

t r a a s l e r  cy w:nc a c t ~ z r .  <,Le:. 

ingrovtmentr t o  8-k a i r  SyJtca 

Sr-32&8. 8-19-54. 

contonin.atlon rprcod off-si te.  
Exn=;plcs: RlchlaLd - apFrox. 1 p a r t i c l e  Fer lc00 sq. Zt. 
on g ras sy  areas,  1 p e r  ?Coo s q .  It. on bk-e a x a s .  

coo:a=:~tioz at R:r.,-s:d, Xesa,  Der.toa C!ty, Zntcr?rLsr! - 
w. 700 E d r / h r .  
r ea ru red  i n  all o t t e r  l o c i l  cc=uaft:es. 
Thlr spread Is prcrurcd  Cut t o  v lnd  ac t ion .  

dose- ra te  about le0 prods /hr .  

Co3 tUza t :on  probable bxt  =ot y e t  

(18) A-t 30,195b c u r r e n t  s t a t u s  &in r e p e e d  v e r t . a l l y  io AEC by '4. E. . 
Johns03 m d  E. W. Ph-ket. Cci?ar:on F r o p a d  is to 
c o n t r o l  whole of r e se rva t ion .  Dr. Eughcr, DLY. 0: S:ology 
and Medicine v l l l  be - k e d  t o  v:s:t t h e  s i z e  Cor conrt l l ta-  
ti-. 

3. Co-ents an bcrce?t?on 
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A p l a u s i b l e  explaria%:on is that t r a c  pr i -3;  emisrlona occur  nr rbal? ;or"-:clcs 
t h a t  a t t a c h  themelver to vegetation o r  nand. 
d e t c r A c e d  by r o b l l i t y  of the host .  
~ n y  be mre f r e e l y  nob i l e  i n  t t c  wind, O E C ~  t hey  are on the ground. 

Subrequent aobt1:ty v i l l  r e  
Sccondsry enloslon3 ag l j r r l c r  par::cL:s 

A6 a graphlc  I U u a t r a t i o n  of the  s e v e r i t y  of the c u r r e n t  depool t lon a t  0::- 
r e s c r v a t l o n  l o c a t l o n ~ ,  .cnc can p i c t u r e  t h e  e n t i r e  populat ion of Rlchlnnd ly lne  
ucc lo thed  on t h e  ground f o r  one doy. 
Far t iC leo  I n  con tac t  w i t h  s k i n ;  no t  nore  t h e 7  th rcc  vould be i n  an a c t i v i t y  
t n c  rar4e that could produce a s l g n i r l c a n t  e f r e c t ;  n o t  -re t han  one vould 
probably produce an ef fec t .  

There vould be about 25 l d * n t l f i a b l c  

Nature of Partielea 

The pri-y srsll p a r t i c l e r  a r e  Fresuzably corposed p r l n c l p x l l y  of r u t h e d u o  
oxide  Ru02- Typica l  d incns lons  k - e  on the o r d e r  of 2 nicrons. The =ism 
a c t i t l t y  of such a particle l a  5 x 10-3 1:s r w e y  dose-rate vould be 
approxi=:ely 0.5 Lrad/tu. The particle P' of rain c u r r e n t  concern u c  l a rge ,  
t y $ l c d y  about 100 microns 6cros8, v i t h - d o r e - r a t e s  up t o  20 rarir/hr ex:d 
a c t i v i t i e s  up t o  about 200 

p h t e  categor:zatlon o? p a r t i c l e  t m e s  is laborious and Is not  te:nu pressed a t  
thio t l = e .  On the vhole ,  t h e  particlra w e  ahout oca part =rive rxbrz:c= 
oxide t o  b part8  1rc;t c a r r i e r .  The con taz i r an to  ?n the  %-t:cletCtre ;tcl:=:- 
r a r . t l y  R d 0 3  and RuiC0 and their r e spec t ive  d s w h t e r r  Rh1°5 and Rh- . The 
dauehters ha-e short b l f - l i v e r  . ' k c r e l o r e ,  the x:ke.??u=! p c e c Z s  ccr.tro1 :kc 
r a t e  of decay. 

. "bere mst be r o r e  i o n  of a c g c m t e  on a 
c a r r i e r  haze, vh lch  is lone r ltcs n--_nnlm n i t r a t e  and r o = e t k c r  snr.d. Coc- - 

Tte r a d i o c h e n l r t r y  of i n d i v i d u a l  F e i C h S  undoubtedly va r l e s .  Typically, t?.e :I 

c o n t e n t  of Cangerour I so topes  o t b i r  thku x t Z c r . i \ ~ =  :s: .- 

05089417 



?lev p ? t i c l c s  w i l l  h v e  a nixed decay .rate ckax%c:eri:cd by: 

F i r s t  tc~lf l i r e  2 t o n t h s  
Sccozd b A C  life 3 m n t h  
hi-d half l i f e  7 a n t b  
Subsequent hdv l i v e r  a ~ r o x i ~ t e l y  1 y e s  

Tke co= t sz inn t lon  problcn f o r  neu partlcler r tou ld  be d m  to l2$ or i t a  
O t i g i r z i l  Inter.s:ty in ont  year, u d  w l l ? .  t t e r c n l ' t e r  rhov a one year h a l t - X i c ;  
For  t h e  e x l s t i n g  Fattern o f  t o n t e z a t : o a .  t he  1t . ter .s l ty  a i  the r r o b l c  :k?.Ci 
be down t o  23; of i t a  Fteocnt voluc In OCC y e o r ,  8r.J v i 1 1  tbc.tcn:ter 8tm-4 

Utzor t= tc ly ,  t2.c barard :s 6overr.ed =cre t y  ~ 1 ~ 0  
t h n  by d 3 3 .  T t e  t a e  p c t o l o t e t c c  w : U  t c  greater t S s n  :8 ir.d:catcd by total 
ilrrrry, ad m y  ayproxiutr'  6 =-::?e e: cze ;cur t t r z - ~ b ; . . ~ ~ .  

P e r s i r t c n e e  c a y  be rcCuccd by 
Cover by na t r t -a l ly  blovn rud u d  d u r t .  
t o r r  a t  present. 

l i f e  of one ye-. 

* 

dlarolution 0: t t e  Far::clcr by ra!=. a d  by 
Ye c e  ur.atlc t o  evaluate these  fac- 

--\4&.?d-L9-. - . -. . - _ .  - ... .. , . ...-.- -. . - . . - I  . -..- . . ._ 
0 5 0 8 9 4 1 8  



0 . .  0 

Lung cxposu-er &-e i n  p=o:ess, but t t e r t  cce r-0 result. t o  Cstc. 
case, clcaracce of r u t h c n i * i  act iv i ty  2x03 ::e lu-4 h d  a b i o l o g i c s l  L d C -  
lire o l  tvo to *=e: veckr. 

12 ozc k - z  

Large particles vere amlied to t h e  r 'kh  o l  p i @  for i f w  t3 rercn days. 
R e i u l t s  verc: 

T o t a l  Skin Dore 
r a d s  

EXtct  I 
derqua=a t i on 

t l r r t l e  d e s t r u e t i o z  

05089419 
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Detec t ion  L!r?t He thod Yan-Eourr 

(mods p e r  h o w )  

2 by hlm3 1co,ooo 

30 by hnnr! W . L W  I 
I 

1c9 motor! :cd . 5,OOO 
cquiF=*:: 
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Beiore t h e  c l o s e  of t h i s  veek,  o x  C O ; ~  of the c ~ - r e r . t  -2ps of 2 e ~ s : t i o n  
13 color v:ll be s u k c z t c d  t o  t h e  A X .  
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D-. BoZhrr e n n i i G d  my RUUL=:!~ or =-+:on a1or.E the u-cr r c r y . ? r r -  
to- t r a c t ,  ny value  b e l t g  q u l t e  ec=scrri:lve. A: exec;t!on vo-dd ke 
t h e  c u e  of M i nd lv ldua l  v l t h  & pr:ot cL:nlcal d e f e c t  13 :he c::ibcj 
prccesr. 
? a  e x t r e t e l y  lov. .. 

Obviously t h e  p r o b a b i l i t y  of rush a pcrrar. belog luvolt'cd 

Ic r rs t l  on 

Yhlh conceding t h e  q u a l i t a t i v e  r e l i a b i l i t y  of t h e  Apprndlx C,  IY. 
Bugher p l n t c d  out that traFp:ng of por.::lcr in t Z c  G. I . . t r a c f  :r 
q u i t e  corson, t he  nouth of alspcndager such a:, t h e  recua  or appeadix 
k e i q  iavored location.. 
t h e r e f o r e  g r e a t e r  than I had I q l i e d .  
der ived  by a n l a  e rpc r l zen ta t ion .  

U l t h  these  txcept iona ,  our &rrrl conclur ionr  on t t e  hnzard vere t s -  
ser.tlally ccnfimrd hy t h e  vfrltnrr, nnd t . h - l t  rniicsc?1 vnn n i y r c i & ? . r G .  
Soze of the plans lor blologlcal cxpccrl=rn'.a::on vere  dlrcuiaeC 13 
UOJX d t . l a i l ,  u r l  Lelyrul ctlt'clcrcr a d  ruG6zr:lor.i v c c  :c:c:*:tt. 

h e  risk fro4 a l a r & c  irgcrtcd pruz:cle is 
A pra :%lcd  ?robablll:y v: l l  be 
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Hotrr v r i t t c n  a f t e r  t h e  consultat:on v l t h  D r .  B w t e r  &-e ?=cLudcd. 
prfzcipal c t a r . 6 ~  In caFharia Is In aoEe c o x e n  over  derclcF=c3t o l  twrt 
in i r r a d i a t e d  skin are-. 

'?e 

S t x 7 l e  C a l c u l a t i o a  of S k i n  Dose iron ParticLe Contact 

Consider a particle A of 
I C 0  =x*/k. ?%e act1vle"y OF such n W i c L e  18 about  1.1 /uc. tud its 
probable  d i w t e r  &I microns. 

ratlo of 0.75 v l t h  a r w e y  dcrre r a t e  of 
- 

Consider  a l o o  a s l a l k  w l c l e  B a t  rurvcy dorc r a t e  1 r d / h r  v l t h  act:- 

t a c t  vity v i t  lr a k i n ,  t h e  dore r a t e s  i n  t l s a u e  b e l w  t h e  part:c:es e m  be cc=;u:eC 
by izethods de.:eloped 1rdc:ecdently by?. C. Rocsch and J. 2.  hcdj-.  
re thods  a r e  lnte-y c o a s i s t c - t  to a f a c t o r  of 2 a=d arc probably realis- 
t i c  v i t h i n  a f a c t o r  of th ree .  
averagcs of t h e  tvo re thods.  

and d f a r e t e r  120 nlcronr. -en particles A A=A B u e  i n  co3- 

%:k 

The doser quoted b e l m  a r e  ap;rcx:=ate 

0.07 
0.1 
0.2 
0 - 5  
1.0 
5 00 
10.0 

27,:co 
1 6 , w  
5,$C0 

bSO 
L50 

6.5 
1 - 5  
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0 T h - o ~ & o u t  the  presext c a l e x l a t l o x ,  it is a a s m d  t?&t 8urve.y doae- 
rutcs cox be tmnali:ed t o  activity t h r o * q h  t h e  rclatloa 

t b T i o w 4  tte r e h t i o a  1s a *.ctioa of nehcn!*n iso%oplc r s t l o .  
t h c t l t  6oulccs @ye these mluio: : 

. 1 uf 3 w crab  per to= s l v e y  . 
/ . 

Sja- 

.66 . 
93 
87 
93 
115 
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0 5 0 0 9 4 2 0  



I .  

- - ... .. . .  

0 
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8.7 
1.9 
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