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EXECUTIVF SUMMARY OF THE 1957 F I R E  

Enclosed i s  t h e  s u b j e c t  sunirnary which you requested we 
prepare As you a r e  aware, a g r e a t  deal more work was 
done than i s  reported here I f  t h i s  summary is i n s u f f i c i e n t  
f o r  your needs,  addi t iona l  d e t a i l s  can be developed 
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T R C r i t e s ,  Manager 
Environmental Sc iences  
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INTRODUCTION A N D  SUMMARY 

Smoke from a burning g l o v e , d e t e c t e d  i n  a b u i l d i n g  hal lway,  l e d  two watchmen 
t o  d i s c o v e r  f lames e x t e n d i n g  1 8  inches o u t  of a P l e x i g l a s  window on a glovebox 
The t ime was approximately 10  1 0  p m , Wednesday, September 1 1 ,  1957 The 
f i r e  had s t a r t e d  i n  a 3 inch h i g h  by 5 inch d iameter  can o f  plutonium t u r n i n g s  
i n  t h e  " f a b r i c a t i o n  development l i n e "  i n  Room 180,  ( f i r s t  f l o o r )  of  the  plutonium 
processing and f a b r i c a t i o n  b u i l d i n g  (Bui ld ing  771) of t h e  Rocky F l a t s  P l a n t  near  
Golden, Colorado F i r e s  i n  t h e  box exhaust  b o o s t e r  f i l t e r s  and main f i l t e r  
plenum on the second f l o o r  may have a l s o  been s t a r t e d  around t h i s  time b u t  were 
n o t  d i scovered  u n t i l  1 0  28 p ni An explos ion  of  c o l l e c t e d  f lamnable  vapors  in 
the  main exhaus t  duc t  a t  1 0  39 p m r e s u l t e d  i n  spreading  plutonium through most 

of the  bui ld ing  a n d  probably c o n t r i b u t i n g  t o  the  r e l e a s e  of plutonium from the  
152 f o o t  t a l l  s t a c k  

The f i r e  i n  Room 180 was c o n t r o l l e d  a t  10 38 p m b u t  r e k i n d l e d  s e v e r a l  t imes 
The main f i l t e r  f i r e  was c o n t r o l l e d  a t  2 00 a in , September 12 and t h e  f i r e  
was o f f i c i a l l y  d e c l a r e d  o u t  a t  11 30 a ni , Thursday, September 1 2 ,  1957 

This  inc ident  r e s u l t e d  i n  an $818,600 AEC p r o p e r t y  loss and an u n c e r t a i n  
cnvi ronmental r e l e a s e  of plutoniuni and a s s o c i a t e d  r a d i o a c t i v i t y  Estimates of 
t h i s  r e l e a s e  a r e  g i v e n  a s  fo l lows  

1 " d e t e c t a b l e  b u t  i n s i g n i f T c a n t a , "  J E p p ,  771 Building 1957 Fire Report  

2 "25,618 Microcur ies  recorded s t a c k  r e l e a s e b , "  M A Thompson, 1975 
Omnibus and 1977 Draf t  Rocky F1 a t s  Environmental Impact Statement  
E R D A  1545-D, 1980 Final Rocky F1 a t s  Environmental Impact Statement  
DOE/ E IS - 0064 

3 " 1  gram of plutonium o f f s i t e c , "  S E Haminond, 1971 LASL Meeting Report 

LA-47 56 

4 1 0 - -I- 0 3 C i  (14 grams) t o t a l  p l u t o n i u m  r e l e a s e d ,  C W B a r r i c k ,  1980 

The  r a t i o n a l e  behind t h e s e  r e l e a s e  e s t i m a t e s  i s  expla ined  i n  t h e  fo l lowing  
re ferenced  paragraphs 
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I a " I n s i g n i f i c a n t "  compared t o  t h e  1957 i ndustry and governmental standards 

For i n s t a n c e ,  t h e  maximum permiss ib le  l e v e l  f o r  workers was 9 dpm t o t a l  
long l i v e d  alpha (TLLa) a c t i v i t y  per cubic meter o f  a i r  For comparison 
t h e  only o f f s i t e  a i r  sampler w i t h  d e t e c t a b l e  TLLa a c t i v i t y  was loca ted  
near Wagner School From September 1 0 - 1 3 ,  i t  sampled 4320 rn3 o f  air  and 
gave an a c t i v i t y  o f  0 05 dpm/m3 The e i g h t  o n s i t e  a i r  samplers operat ing 
from September 1 1  , 8 1 5  a rn t o  September 1 2 ,  3 30  p m showed no d e t e c t -  - 
a b l e  a c t i v i t y  The d e t e c t i o n  l i m i t  was 0 009 dpm/m3 f o r  t h r e e  day a i r  
samples No o f f s i t e  s u r f a c e  readings o f  d i r e c t  count were above back- 

2 ground 
The highest  was 2 4  dpnijl00 cm2 a t  Ward Road and t h e  C&S Rai lroad t r a c k s  

The p lant  accepted o f f s i t e  removable a c t i v i t y  l i m i t  was 50 dpm/100 cm 
The average o n s i t e  removable a c t i v i t y  was 6 3 dpm/l00 cm2 
51 dpm/100 cm2, was from t h e  991 Building r o o f  

The average o f f s i t e  removal TLLa a c t i v i t y  was 4 2 dpm/100 cm 

2 

The h i g h e s t ,  

b Several  assumptions were made concerning t h e  exhaust  a i r  flow r a t e s  

September through October 1957 and concerning t h e  time represented by 

the  recorded average d a i l y  r e l e a s e s  " b e f o r e "  and " a f t e r  t h e  i n c i d e n t  I '  

Subsequent authors (Hobbs, Hornbacher, K i t t i n g e r ,  Thompson) a d d i t i o n a l l y  
assumed t h a t  t h e  aiiiount recorded a t  t h e  s t a c k  satiipler September through 
December 1 9 5 7 ,  minus t h e  average ( o f  normal 1957 months) s t a c k  sampler 
readings was t h e  b e s t  e s t i m a t e  o f  the  1957 f i r e  r e l e a s e  This  i s  the  
b a s i s  o f  t h e  2 5 , 6 1 8  1Jc1 r e l e a s e  value There i s  no way t o  a c c u r a t e l y  
quant i fy  t h e  r e l e a s e  from s t a c k  sampler data  because t h e  concentra t ion  

(dprn/m ) and t h e  flow r a t e  was unknown and f l u c t u a t i n g  between 10 and 
12  p m September 1 1  , 1957 

3 

c " O f f s i t e "  meant o u t s i d e  t h e  c a t t l e  f e n c e  which i n  1957 was t h e  USAEC 

property 1 1  ne encl  os1 ng t h e  approximately f o u r  square m i  1 e pl a n t  s i  t e  
There a r e  several  d r a f t s  o f  t h i s  repor t  w i t h  more e x p l i c i t  maps and data 

back t o  March 1958 The f i r s t  mention noted o f  "one gram o f f s i t e "  was i n  

a 1970 d r a f t  of Report LA 4756 
f i  1 es  were searched b u t  no s tatements  o f  basi s ,  assumptions,  method o r  
c a l c u l a t i o n  was found t o  i n d i c a t e  t h e  ac tua l  d e r i v a t i o n  o f  Hammond's e s t i m a t e  

Monthly progress  repor ts  and personal data  

I 
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d This es t imate  was made f o r  t h i s  r e p o r t  by the  author  assuming t h e  
southern most branch of the s o i l  a c t i v i t y  depos i t i on ,  bes t  i l l u s t r a t e d  
by Krey (1976 Health Physics 130, p p  209-2141, was due t o  the '57  f i r e  
Wind speed and  d i r e c t i o n  da ta  from atop 123 B u i l d i n g  i n  15 minute i n t e r v a l s  
was used t o  p red ic t  t h e  expected path of r e l eases  from the  771 s tack  The 
accuracy o f  these  assumptions was checked where poss ib le  by vegeta t ion  
sampled September 1 2  and 13 (and continued through October 1957) and 
analyzed for  plutonium T h i s  model was used t o  deconvolute the Krey 1976 
es t imate  of Rocky F l a t s  plutonium i n  Denver area s o i l s  ( 1 1  4 C i )  i n t o  t h a t  
small p o r t i o n  due t o  the  1957 f i r e  and t h e  remaining l a rge r  por t ion  from 
the  o i l  barrel  leak (1958-1969) The r e l e a s e  t r ack  was taken as  the  ax i s  
of symmetry and the  por t ion  of t h e  Krey, 1976, contours west of t h i s  a x i s  
were ro t a t ed  t o  provide closed and deconvoluted contours d u e  t o  the  '57 f i r e  
The l a r g w  remainder f i t  a s o i l  deposi t ion model based on vector  ana lys i s  o f  
the 1 7  year  w i n d  rose  Here it was assumed the  depos i t ion  pa t t e rn  ax is  o f  

symmetry f o l l o w e d  t h e  summation of vec tors  where the  w i n d  d i r e c t i o n  gave 
the  angle  and the  quan t i ty  (v- 5)3  = vector  magnitude w i t h  7 being t he  
average wind  speed i n  m p h  (Fuchs "The Mechanics of Aerosols ,"  Chap 
1960) 

VI11 , 

Other ava i l ab le  information sources such as  a i r  sample r e s u l t s ,  removable 
a c t i v i t y  on s u r f a c e s ,  s o i l  sample a c t i v i t y  measurements and i s o t o p i c  r a t i o  
measurements were cross  checked t o  v e r i f y  depos i t ion  of plutonium t o  t he  
southeas t  i n  1957 r a t h e r  than d u r i n g  the  period 1958-69 assumed by Seed, 
e t  a1 , i n  RFP INV 10 (1971) and  Krey (1970)(1976) Both  authors  s t a t e d  
the 1957 f i r e  r e l e a s e  was n o t  e x p l i c i t l y  included i n  the bas is  of their  
es t imates ,  probably due t o  the  obviously l a rge r  (approximately 90%) 
f r a c t i o n  of depos i t ion  due t o  the  bar re l  leak and a l s o  t h e  unce r t a in t i e s  
i n  the  1957 plutonium s tack  r e l e a s e  es t imates  
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