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ABSTRACT 

Plutonium, uranium, americium, and gamma s p e c t r o m e t r i c  a n a l y s e s  were 

performed on over  two thousand Opera t ion  R o l l e r  Coas t e r  p h y s i c a l  and b i o l o g i c a l  

samples. 

and p h y s i c a l  samples t o  p reven t  cross-contaminat ion of t h e  a c t i v i t i e s  of t h e  

two sample t y p e s .  

and samples o f  approximately e q u a l  a c t i v i t i e s  were analyzed i n  groups t o  

f u r t h e r  minimize cross-contaminat ion.  

Sepa ra t e  l a b o r a t o r y  f a c i l i t i e s  were maintained for  t h e  b i o l o g i c a l  

I n  g e n e r a l ,  samples of low a c t i v i t y  were analyzed first, 

A q u a l i t y  c o n t r o l  program invo lv ing  t h e  a n a l y s e s  of s t a n d a r d s ,  s p l i t s ,  

and b l anks  demonstrated t h e  p r e c i s i o n  of t h e  plutonium a n a l y s i s  t o  b e  4 . 4  per- 

cent  a t  t h e  95-percent confidence l e v e l  w i t h  no t r e n d  i n  t h e  p r e c i s i o n  w i t h  

time and no s i g n i f i c a n t  c o n t r i b u t i o n  t o  t h e  determined sample a c t i v i t i e s  from 

l a b o r a t o r y  contaminat ion.  

I .  
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CHAPTER 1 

INTRODUCTION 

1.1 OBJECTIVES 

The s o l e  o b j e c t i v e  of Project 5.2/5.3d, Operat ion R o l l e r  Coaster ,  was 

t o  perform t h e  a n a l y s e s ,  a s  r eques t ed  by t h e  S c i e n t i f i c  D i r e c t o r ' s  s t a f f ,  of 

b i o l o g i c a l  and p h y s i c a l  samples c o l l e c t e d  by o t h e r  p r o j e c t s  during t h e  f i e l d  

t e s t  phase of t h e  o p e r a t i o n .  

plutonium, uranium, and americium. 

These a n a l y s e s  included t h e  de t e rmina t ion  of 

The b i o l o g i c a l  samples were t h e  organs and e x c r e t a  of dogs, sheep, and 

The p h y s i c a l  samples c o n s i s t e d  of b u r r o s  exposed during t h e  f i e l d  program. 

v a r i o u s  t y p e s  of a i r b o r n e  p a r t i c u l a t e  c o l l e c t i o n s ,  f a l l o u t  d e p o s i t i o n  

c o l l e c t i o n s ,  and s o i l  samples r e t r i e v e d  from contaminated a r e a s  a f t e r  each 

event .  

9 



CHAPTER 2 

PROCEDURE 

With t h e  excep t ion  of samples selected f o r  g a m a  s p e c t r o m e t r i c  measure- 

ments, each sample undelwent t h r e e  phases  of t r e a t m e n t ,  i . e . ,  sample 

p r e p a r a t i o n ,  r ad iochemica l  s e p a r a t i o n ,  and r a d i o m e t r i c  assay .  

a r e  d e s c r i b e d  f o r  t h e  v a r i o u s  sample t y p e s  i n  succeeding s e c t i o n s .  

These phases  

S to rage  and a n a l y s i s  of b i o l o g i c a l  and p h y s i c a l  samples were performed 

i n  s e p a r a t e  l a b o r a t o r i e s  t o  e l i m i n a t e  contaminat ion of t h e  expected low 

a c t i v i t y  b i o l o g i c a l  samples.  Manipulat ion o f  p h y s i c a l  samples p r i o r  t o  

d i g e s t i o n  w i t h  a c i d s  was c a r r i e d  o u t  i n  a glove box t o  p reven t  contaminat ion 

o f  t h e  l a b o r a t o r y  w i t h  a i r b o r n e  plutonium. 

In  g e n e r a l ,  samples were processed i n  i n c r e a s i n g  o r d e r  of a c t i v i t y  and 

i n  groups of approximately e q u a l  a c t i v i t i e s  t o  minimize t h e  effects  of any 

sample cross-contaminat ion.  

based on expected a c t i v i t i e s  of organs or e x c r e t a .  For p h y s i c a l  samples, 

judgements of r e l a t i v e  a c t i v i t y  were made according t o  t h e  s u p p l i e d  f i e l d  

a s say  of t h e  samples a s  t o  d e p o s i t i o n  con tour s  developed, for each event ,  by 

P r o j e c t s  2 .3  and 2 . 5 .  A s p i k e  of Pu-236 was added t o  a l l  samples a t  t h e  be- 

g inn ing  o f  a n a l y s i s  so t h a t  t h e  chemical  recovery of each de te rmina t ion  could 

b e  made. 

Pu-239 a c t i v i t i e s  were i n  excess  of 1 0  

a p p r o p r i a t e  a l i q u o t  of t h e  d i s s o l v e d  sample.  

by evapora t ing  one drop of t h e  f i n a l  sample s o l u t i o n  on to  a s t a i n l e s s - s t e e l  

d i s c  f o r  t o t a l  a lpha  a s s a y .  

For bio1o:ical samples t h e s e  e s t i m a t e s  were 

In o r d e r  t o  conserve t h e  Pu-236, p h y s i c a l  samples whose expected 

3 dpm had t h e  s p i k e  a p p l i e d  t o  an 

Aliquot  s ize  was determined 
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2 . 1  BIOLOGICAL SAMPLES 

The b i o l o g i c a l  samples were sealed i n  po lye thy lene  bags and stored i n  

t h e  o r i g i n a l  Styrofoam s h i p p i n g  c o n t a i n e r s  packed w i t h  d r y  ice. The weight  

of each sample was determined t o  t h r e e  s i g n i f i c a n t  f i g u r e s .  

t h e n  thawed and sp iked  w i t h  a known amount o f  Pu-236. 

whose g r o s s  weight  was g r e a t e r  t h a n  400 grams were inc luded  i n  t h e  r e p o r t e d  

weight  and inco rpora t ed  i n t o  t h e  a n a l y s i s ;  otherwise,  t h e  bag was thoroughly 

r i n s e d  w i t h  d i l u t e  H C 1  and t h e  bag t h e n  d i s c a r d e d .  

on i ts  s i z e ,  was placed i n  a p o r c e l a i n  evapora t ing  d i s h ,  s i l i c a  c r u c i b l e ,  o r  

s t a i n l e s s  s t ee l  pot, dehydrated on a h o t  p l a t e  from f o u r  t o  e i g h t  hours,  and 

ashed a t  600°C f o r  t u e l v e  hour s  i n  a g a s - f i r e d  i n c i n e r a t o r .  The i n c i n e r a t o r ,  

shown in Figure 2.1, was equipped w i t h  an  a f t e r  b u r n e r  t o  e l i m i n a t e  t h e  v e n t i n g  

of noxious fumes. Figure 2.2 shows t h e  main a sh ing  chamber con ta in ing  t i s s u e s  

i n  s i l i c a  c r u c i b l e s .  

l e a c h  s o l u t i o n  was then reserved .  

plat inum c r u c i b l e  w i t h  f i v e  times its weight  of sodium carbonate .  

of ten found i n  t h e  sheep u r i n e  samples,  a p p a r e n t l y  in t roduced  du r ing  

c o l l e c t i o n .  

by r epea ted  a d d i t i o n s  of HF and evapora t ion .  

combined wi th  t h e  sample. 

thoroughly l eached  with 6N H C 1  and t h e  r e s i d u e  t h e n  d iscarded .  

samples were a l s o  found t o  c o n t a i n  large amounts of m a t e r i a l  t h a t  resisted 

f u r t h e r  t r e a t m e n t  a f t e r  i g n i t i o n .  

H C 1  l e a c h i n g s .  

Each sample was 

Bags f o r  t h o s e  samples 

The sample, depending 

The r e s u l t a n t  a sh  was l eached  w i t h  h o t  6N HC1)and t h e  

Any remaining r e s i d u e  was fused i n  a 

Sand was 

When t h e  amounts o f  sand were small enough, t h e y  were d i s so lved  

The r e s u l t i n g  s o l u t i o n  was 

When t h e  amounts of sand were l a r g e ,  t hey  were 

Feca l  

Th i s  m a t e r i a l  was a l s o  d i sca rded  a f t e r  

The cooled melt from t h e  f u s i o n  was d i s s o l v e d  i n  H C 1  and combined w i t h  

t h e  l e a c h  s o l u t i o n  r e se rved  e a r l i e r .  

were d iscarded .  

r e s i d u e s  remaining a f t e r  a sodium carbonate  f u s i o n  con ta ined  less t h a n  0.1% 

of  t h e  t o t a l  sample a c t i v i t y .  

Residues remaining a f t e r  t h i s  t r e a t m e n t  

Previous a n a l y s e s  of s t a n d a r d  so i l  samples proved t h a t  

11 



Approximately 1 0  mg of i r o n  c a r r i e r  was added and t h e  s o l u t i o n  made 

The b a s i c  wi th  ammonia and t h e  p r e c i p i t a t e  t h e n  c e n t r i f u g e d  and washed. 

p r e c i p i t a t e  was d i s so lved  i n  a minimum of concen t r a t ed  HNO and d i l u t e d  t o  

2 N  w i t h  water .  Subsequent s t e p s  i n  t h e  a n a l y s i s  o f  t h i s  prepared s o l u t i o n  

for plutonium a r e  g iven  i n  Sec t ion  2 . 3 . 1 .  

performed, an  a l i q u o t  of t h e  prepared s o l u t i o n  was t r e a t e d  according t o  t h e  

procedure o u t l i n e d  i n  S e c t i o n  2.3.2.  

3 

If uranium a n a l y s i s  was t o  be 

2 . 2  PHYSICAL SAMPLES 

2 . 2 . 1  Impactor S tages ,  T o t a l  A i r  Samples, Film and Aluminum C o l l e c t o r s ,  

Deposi t ion S l i d e s ,  I n d i v i d u a l  P a r t i c u l a t e s ,  S t i cky  Wire Swipes. The pro- 

cedure f o r  d i s s o l v i n g  t h e s e  v a r i o u s  m a t e r i a l s  was e s s e n t i a l l y  t h e  same except  

f o r  t h e  q u a n t i t i t e s  of r e a g e n t s  used. 

or envelope, was p laced  i n  a beaker  and covered w i t h  fuming n i t r i c  a c i d .  

If t h e  a c t i v i t y  were low enough, such t h a t  t h e  e n t i r e  sample c o ~ l d  be spiked,  

Pu-236 was added a t  t h i s  p o i n t ,  and t h e  s o l u t i o n  evaporated t o  near-dryness .  

A l t e r n a t i v e l y ,  t h e  s p i k e  was withheld u n t i l  an a l i q u o t  of t h e  complete 

s o l u t i o n  was obta ined .  

The sample, and i ts  immediate cover  

Some of t h e  s l i d e s  r e c e i v i n g  s p e c i a l  p a r t i c u l a t e  s tudy  by P r o j e c t  2.6b 

were enclosed i n  an envelope of v i n y l  p l a s t i c .  

t h e  v i n y l  by evapora t ion  w i t h  ace tone  p r i o r  t o  t h e  t r e a t m e n t  w i t h  fuming 

n i t r i c  a c i d .  

and c a r e f u l l y  evaporated t o  dryness .  

and d e p o s i t i o n  s l i d e s ,  t h e  g l a s s  was scrubbed a t  t h i s  p o i n t  w i t h  a rubbe r  

policeman and 1 N  HN03, and t h e  g l a s s  d i scarded .  

remained, t h e  sample was t r a n s f e r r e d  t o  a t e f l o n  beaker  and evaporated t o  

d ryness  s e v e r a l  times w i t h  concen t r a t ed  HF. 

evapora t ions  wi th  HN03, and t h e  f i n a l  r e s i d u e  d i s s o l v e d  i n  h o t  6N HCL. 

I t  was expedient  t o  d i s s o l v e  

The sample was t h e n  covered w i t h  a fuming H N 0 3  - H C l O  mixture  4 

In t h e  a n a l y s e s  o f  g l a s s  impactor  discs  

If a s i l i c i o u s  r e s i d u e  

F l u o r i d e  i o n  was removed by 

12 



If uranium a n a l y s i s  was t o  b e  performed, t h e  s o l u t i o n  was d i l u t e d  t o  

volume and an  a p p r o p r i a t e  a l i q u o t  removed f o r  chemistry a s  desc r ibed  i n  

Sec t ion  2 . 3 . 2 .  

obta ined  a t  t h e  ion-exchange s e p a r a t i o n  of plutonium and uranium (S teps  

L a t e r  a n a l y s e s  were perfonned on the,  uranium f r a c t i o n  

11 and 12 Sec t ion  2 . 3 . 1 ) .  

Ten mg of i r o n  c a r r i e r  were added t o  t h e  sample and Fe(Pu)(OH)g pre-  

c i p i t a t e d  by t h e  a d d i t i o n  of  NH40H. The p r e c i p i t a t e  was cen t r i fuged ,  

washed wi th  d i l u t e  NH40H,and t h e n  d i s so lved  i n  1 N  HN03. 

s o l u t i o n  of  N H 2 0 H . H C 1  were added and t h e  s o l u t i o n  hea ted  on a h o t  p l a t e  

f o r  10 minutes.  11 of Sec t ion  2 . 3 . 1 .  

Five  m l  of a 5% 

The a n a l y s i s  proceeded w i t h  Step 

2.2.2 St i cky  Wire Samples. The s t i c k y  w i r e  c o l l e c t o r s  and t h e  ma i l ing  

t u b e s  i n  which t h e y  were shipped were i n i t i a l l y  processed  by P r o j e c t  2.6b. 

I n  some c a s e s ,  s i n g l e  p a r t i c l e s  were s e p a r a t e d  f o r  o p t i c a l - a u t o r a d i o g r a p h i c  

s t u d i e s  and were analyzed i n d i v i d u a l l y .  Other  fragments,  such a s  p a r t i c l e  

combinat ions on microscope s l i d e s  and i n  z i n c  s u l f i d e  packages, were 

e v e n t u a l l y  combined w i t h  t h e  w i r e  and cardboard mai l ing  t u b e  a s  a s i n g l e  

sample s o l u t i o n .  

c r u c i b l e  a t  600'C f o r  e i g h t  t o  twelve  hours.  

q u a n t i t a t i v e l y  t r a n s f e r r e d  t o  a beaker,  d i s s o l v e d  a s  i n  Sec t ion  2 . 2 . 1 ,  and 

combined wi th  s o l u t i o n s  o f  t h e  o t h e r  sample p a r t s .  

The t u b e  and wire were fo lded  and ashed i n  a s i l i c a  

The r e s i d u e  and w i r e  were 

2 . 2 . 3  Gelman Sequen t i a l  A i r  Sampler. The Gelman Sequen t i a l  A i r  Sampler 

t a p e s  were t o  be analyzed t o  d e s c r i b e  t h e  passage  of t h e  r a d i o a c t i v e  cloud.  

Consequently, d e l i n e a t i o n  of t h e  a c t i v e  a r e a  of  t h e  t a p e  and d e t a i l e d  a n a l y s i s  

of  t h i s  s e c t i o n  were r e q u i r e d .  

s u l f i d e  phosphor au toradiography.  

f o o t  long  and p laced  on 1543~-16 inch 

c e l l u l o s e  a c e t a t e .  

This  d e l i n e a t i o n  was accomplished by z i n c  

The t a p e s  were c u t  i n t o  s e c t i o n s  one 

ZnS coa ted  r e c t a n g l e s  of s t i c k y  

The t a p e s  were t h e n  s e a l e d  w i t h  a d d i t i o n a l  s h e e t s  of  

13 



s t i c k y  a c e t a t e  and autoradiographed f o r  s i x  days with a 14-by-16inch sheet of 

Kodak Panatomic X. 

p r e c i s e  l o c a t i o n  and r e l a t i v e  a c t i v i t i e s  of t h e  sampling a r e a s  on t h e  t a p e  

were determined.  

and analyzed radiochemically for plutonium, as in Section 2.2.1. A plot of the  data for 

one of the two samples analyzed is shown in Figure 2.3. 

By r e g i s t e r i n g  t h e  f i l m  w i t h  t h e  a c e t a t e  package, t h e  

S i n g l e  sampling a r e a s  were c u t  from t h e  a c e t a t e  package 

2.2.4 S o l u b i l i t y  P a r t i t i o n  Samples. The samples r e se rved  f o r  s o l u b i l i t y  

p a r t i t i o n  s t u d i e s  c o n s i s t e d  o f  one-l i ter  g l a s s - s toppe red  b o t t l e s  c o n t a i n i n g  

d i s t i l l e d  w a t e r  and p a r t i c u l a t e  d e b r i s .  In p r a c t i c a l l y  a l l  cases ,  obse rvab le  

l eakage  occur red  d u r i n g  sample shipment.  

t o  a s c e r t a i n  t h e  s o l u b i l i t y  of t h e  plutonium ( e n t r a i n e d  i n  t h e  d e b r i s )  i n  

d i s t i l l e d  wa te r ,  i n  a b u f f e r  of pH 6 .0 ,  and i n  0.1N HC1. The b o t t l e  was 

p l aced  i n  an u l t r a s o n i c  c l e a n e r  b a t h  f o r  one-half  hour  and t h e n  manually 

shaken f o r  a f e w  minutes  b e f o r e  proceeding.  

of t h e  sample were measured, and t h e  suspension c e n t r i f u g e d  and f i l t e r e d  

through M i l l i p o r e  t y p e  GS pape r  (0.22 b p o r e ) .  P a r t i c l e s  w i t h  d i ame te r s  

s m a l l e r  t h a n  0 . 2  

be expected t o  e x h i b i t  behav io r  s i m i l a r  to t h a t  o f  t rue  s o l u t i o n s .  

were changed t o  f a c i l i t a t e  f i l t r a t i o n  when b lock ing  occurred.  

in t h e  c e n t r i f u g e  t u b e s  was washed w i t h  d i s t i l l e d  water ,  c e n t r i f u g e d ,  and 

t h e  washings f i l t e r e d  and combined w i t h  t h e  o r i g i n a l  f i l t r a t e .  

The o b j e c t i v e s  o f  t h e  s t u d y  were 

The volume and pH (by me te r )  

would e n t e r  i n t o  c o l l o i d a l  d i s p e r s i o n  and, a s  such, could 

F i l t e r s  

The r e s i d u e  

The f i l t e r  pape r s  and t h e  r e s i d u e  i n  t h e  c e n t r i f u g e  t u b e s  were t r a n s -  

f e r r e d  t o  a 600-ml beake r  w i t h  250 m l  of disodium p h o s p h a t e - c i t r i c  a c i d  

b u f f e r  (pH 6.0)  and s t i r r e d  for twenty-four  hour s .  

f i l t r a t i o n  were performed i n  a manner s i m i l a r  t o  t h a t  f o r  t h e  d i s t i l l e d  w a t e r  

f r a c t i o n .  

f r a c t i o n .  

C e n t r i f u g a t i o n  and 

A f i n a l  l e a c h i n g  w i t h  0 .1N H C 1  was carr ied o u t  a s  w i t h  t h e  b u f f e r  
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To determine t h e  amount of wa te r - so lub le  plutonium which plated out  on 

t h e  w a l l s  of t h e  s t o r a g e  b o t t l e ,  t h e  b o t t l e  was thoroughly washed wi th  300 m l  

of h o t ,  concen t r a t ed  HN03. 

and b o t t l e  washing f r a c t i o n s  f o r  chemistry was conducted according t o  t h e  wet 

a sh ing  t echn iques  d e s c r i b e d  i n  Sec t ion  2 . 2 . 1 .  

P r e p a r a t i o n  of t h e  wa te r ,  b u f f e r ,  H C 1 ,  r e s i d u e ,  

2 . 2 . 5  S o i l  Samples. A l l  s o i l  samples des igna ted  f o r  a n a l y s i s  were 

i n i t i a l l y  c l a s s i f i e d  i n t o  s i z e  f r a c t i o n s  by P r o j e c t  2.6d.  

weighed t o  t h r e e  s i g n i f i c a n t  f i g u r e s ;  fractions weighing less t h a n  20 grams 

were t r e a t e d  acco rd ing  t o  t h e  procedure g iven  i n  Sec t ion  2 . 2 . 1 .  

g r e a t e r  t h a n  20 and less t h a n  100 grams were weighed, spiked w i t h  Pu-236, and 

fused w i t h  a sodium hydroxide-sodium ca rbona te  mixture  i n  a n i c k e l  c r u c i b l e .  

The ca rbona te  component served t o  complex plutonium and uranium and make t h e  

two elements  a v a i l a b l e  f o r  t r a n s p o r t  i n t o  t h e  subsequent  hot  wa te r  l e a c h  of t h e  

cooled f l u x  mixture .  

The  f r a c t i o n s  were 

F r a c t i o n s  

After r e s e r v i n g  an  a l i q u o t  of t h e  v o l u m e t r i c a l l y  d i l u t e d  w a t e r  f r a c t i o n  

f o r  uranium, bismuth c a r r i e r  was added. 

concen t r a t ed  HU and f i n a l l y  w i t h  hypophosphorus a c i d  t o  pH 10 .4 .  

r e s u l t a n t  phosphate  p r e c i p i t a t e  was t r e a t e d  a s  i n  Sec t ion  2 . 3 . 1 ,  beginning a t  

Step 5. 

The pH was i n i t i a l l y  a d j u s t e d  wi th  

The 

2 . 2 . 6  Homogenization and Dry M i q u o t i n g  Experiment. Seve ra l  experiments  

were conducted which were 

s o i l  samples could b e  rendered s u i t a b l e  f o r  dry a l i q u o t i n g  and subsequent 

chemical a n a l y s i s .  

S t a t i o n  H-050, was ground to 50 to 100 mesh through an I ler  Disc Grinder  and 

blended f o r  e i g h t  hour s  i n  a Pa t t e r son-Ke l ly  Twin-Shell b l e n d e r .  

a l i q u o t s  were withdrawn and analyzed.  

designed to f u r n i s h  a method whereby l a r g e  (>loo) 

A 1.1 Kg, P r o j e c t  2 . 3  s o i l  sample, t aken  a t  Double Tracks 

Four 15-g 
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The r e s u l t s  were: 
3 9 . 0 3 ~ 1 0  

4 4 . 5 5 ~ 1 0  - + 5.6% 

4 
5 . 4 2 ~ 1 0  5 6.1% 

3 . 7 1 ~ 1 0 ~  - + 3.8% 

Spread = 41 

- + 7.7% dpm P ~ ~ ~ ~ / T o t a l  Sample 

To determine whether  i n c r e a s e d  a l i q u o t  s i z e  would p rov ide  r e l i a b l e  

L C 10% p r e c i s i o n )  resu l t s ,  two 100-g a l i q u o t s  o f  t h e  same blended sample 

were analyzed.  The r e su l t s  were: 

5 1 . 2 2 ~ 1 0  - + 2.7% dpm P ~ ' ~ ~ / T o t a l  sample 

5 2 . 5 1 ~ 1 0  - + 2.4% 

Spread = 2 . 1  

To determine what effect  g r e a t e r  comminution of t h e  sample might have, a 

dev ice  known a s  t h e  s h a t t e r b o x  was made a v a i l a b l e  on l o a n  from t h e  manufacturer,  

Spex I n d u s t r i e s ,  I n c . ,  Metuchen, N .  J.  

a 100-g sample charge t o  325 mesh (44 v ) .  

S t a t i o n  C-048 was ground through t h e  device and blended a s  p r e v i o u s l y .  

5-g and f o u r  10-g a l i q u o t s  were withdrawn and analyzed.  

The machine proved capab le  of reducing 

A 1.1-Kg sample from Double Tracks 

Four 

The results were: 

5 g Al iquo t s  1 0  g A l i q u o t s  

4 4 . 7 5 ~ 1 0  

5 . 8 9 ~ 1 0 ~  - + 3.2% 

4 

+ - 3.4% dpm P ~ ? ~ ~ / T o t a l  sample 6 . 2 5 ~ 1 0 ~  2 2 . 3 %  dpm P ~ ' ~ ~ / T o t a l  sample 

4 6 . 8 0 ~ 1 0  - + 2.5% 

4 6 . 8 4 ~ 1 0  + 2 . 1 %  

1 . 8 5 ~ 1 0 0  - + 1 . 9 %  1 . 8 9 ~ 1 0 ~  2.0% 

Spread = 39 

0 . 3 8 ~ 1 0  3.1% - 

Spread = 3 . 0  

F i n a l l y ,  f o u r  100-g a l i q u o t s  of t h e  blended sample were withdrawn and 

g a m a  counted f o r  americium-241. The r e s u l t s  were: 
1 

9 . 1 6 ~ 1 0 -  + - 11% dpm A ~ n ' ~ ~ / T o t a l  sample 

3 

3 

1.01x10 + - 1250 

1 . 2 2 X l D  - + 8.8% 
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1.96~10~ - + 7.2% 

Spread = 2 . 1  

Since no combination of degree o f  comminution and a l i q u o t  s i z e  y i e l d e d  

r e l i a b l e  results, f u r t h e r  a t t e m p t s  t o  o b t a i n  s a t i s f a c t o r y  homogeneity were 

d i scon t inued .  

2 . 3  CHEMICAL ANALYSES 

2.3.1 Plutonium Analysis .  The r e a g e n t  q u a n t i t i e s  g iven  i n  S t e p s  1 

through 

p r o p o r t i o n a t e l y  a d j u s t e d  for l a r g e r  o r  smaller volumes. 

3 below were f o r  a 200 volume of p repa red  s o l u t i o n ;  q u a n t i t i e s  were 

(1) To t h e  2N HN03 s o l u t i o n  add 10 m l  o f  5% N H 2 0 H - H C 1  and h e a t  f o r  

1 0  minutes .  

(2)  Add 100 mg B i + + +  ( a s  Bi(N03)3 s o l u t i o n )  and add concen t r a t ed  NH40H 

u n t i l  a p r e c i p i t a t e  forms; add 5 m l  

s o l u t i o n .  

of concen t r a t ed  HN03 t o  o b t a i n  a c l e a r  

( 3 )  To t h e  h o t  s o l u t i o n  s lowly add, w i t h  v igo rous  s t i r r i n g ,  30 m l  o f  

10% (NH4)2HP04. 

(4)  Digest  t h e  p r e c i p i t a t e  a t  room tempera tu re  f o r  1/2 hour;  a s p i r a t e  

t h e  s u p e r n a t e  t o  50 ml above t h e  p r e c i p i t a t e  and d i s c a r d .  

( 5 )  Cent r i fuge  t h e  p r e c i p i t a t e  i n  a Lus te ro id  t u b e  and d i s c a r d  super-  

Wash down t h e  s i d e s  of t h e  beaker  con ta in ing  t h e  p r e c i p i t a t e  w i t h  1 0  m l  n a t e .  

of 20% H C 1  and b o i l  t h e  s o l u t i o n .  

( 6 )  Cool t h e  b e a k e r  and add t h e  H C 1  s o l u t i o n  t o  t h e  Lus te ro id  t u b e  con- 

4 '  t a i n i n g  t h e  p r e c i p i t a t e  i n  o r d e r  t o  d i s s o l v e  t h e  BiPO 

( 7 )  Wash t h e  beake r  w i t h  2 ml of 20% H C 1  and t r a n s f e r  t h e  s o l u t i o n  t o  

Add 1 m l  o f  La s o l u t i o n .  Add 2 to 4 drops of 5% t h e  Lus te ro id  t u b e  (Note 1). 

NH20H-HC1 and w a i t  10 minutes.  

(8) Add concentrated H F  to make the final solution 2.5 molar in HF (Note 2). 

Digest  t h e  p r e c i p i t a t e  f o r  5 minutes  and t h e n  c e n t r i f u g e ;  d i s c a r d  t h e  supe r -  

n a t e .  
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(9)  Wash t h e  LaF p r e c i p i t a t e  w i t h  2.5M HF-HNO s o l u t i o n .  Cen t r i fuge  3 

and d i s c a r d  t h e  supe rna te .  

(10) S l u r r y  1 m l  of b o r i c  a c i d  s o l u t i o n  w i t h  t h e  LaF p r e c i p i t a t e  and 

t r a n s f e r  t o  50-ml  beake r  w i t h  7N HN03. 

(11) Heat t h e  s o l u t i o n  and a d j u s t  t h e  a c i d i t y  t o  7N HN03j t r a n s f e r  t h e  

s o l u t i o n  t o  t h e  column and a d j u s t  flow r a t e  o f  0 .2  ml/min (Note 3). 

(12)  Wash t h e  r e s i n  w i t h  200 m l  o f  7N HN03 a t  f u l l  f low and d i s c a r d  

e f f l u e n t ,  

(13) S t r i p  t h e  Pu from t h e  column w i t h  20 m l  of 1 N  HN03 followed by 45 m l  

o f  5% NH,OH.HCl.  C o l l e c t  t h e  s t r i p  s o l u t i o n  i n  a 100-ml beaker .  - 
(14) Recycle t h e  column w i t h  20 m l  of 1 N  HN03, 45 m l  o f  N H 2 0 H . H C 1 ,  20 m l  

Back f l u s h  t h e  r e s i n  w i t h  H20 and t h e n  add 100 m l  of 7N HN03. o f  1N HN03. 

Discard r e c y c l i n g  s o l u t i o n .  

(15) Reduce t h e  volume o f  t h e  s t r i p  s o l u t i o n  u n t i l  t h e  e f f e r v e s c e n c e  

from t h e  o x i d a t i o n  of N H 2 0 H . H C 1  i s  completed.  

volume r e d u c t i o n  due t o  t h e  f r equen t  v i o l e n t  o x i d a t i o n  by HN03,causing s p l a t t e r i n g  

and loss  of sample. 

Caution should b e  observed i n  

(16) Trans fe r  t h e  s o l u t i o n  t o  a 30-1111 beaker  w i t h  1 N  HN03 and t a k e  down 

t h e  volume t o  about  one drop. 

(17) Wash t h e  s ides  of t h e  beaker  w i t h  5 ml o f  1 N  HN03j t a k e  t h e  s o l u t i o n  

td about 1 drop and add 1 m l  of 1N HN03. 

(18) 

(19) 

Cool t h e  s o l u t i o n  and add 1 m l  o f  2% NH20H.HC1. 

Add 8 m l  of H,O and t r a n s f e r  t h e  s o l u t i o n  t o  an e l e c t r o d e p o s i t i o n  cup 

Wait f o r  1 hour.  

- 
us ing  1 m l  0.1N HN03 t o  wash t h e  beake r .  

(20) 

( 2 1 )  

E l e c t r o p l a t e  a t  0 . 5  amp f o r  1 hour (Note 4 ) .  

N e u t r a l i z e  t h e  s o l u t i o n  wi th  concen t r a t ed  NH40H (Note 5 )  and flame 

t h e  s t a i n l e s s  s t ee l  d i s c .  

(22 )  Count t h e  sample on an a lpha  spec t romete r  
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NOTES 

Note 1. 

a second BiP04 p r e c i p i t a t i o n  h a s  t o  be performed. Ca(F)2 p r e c i p i t a t e s  during 

t h e  La scavenge>and t h e  Ca i n t e r f e r e s  w i t h  t h e  e f f i c i e n c y  of t h e  ion-exchange 

column. 

Note 2 .  

s u f f i c i e n t  HF must be added to complex t h i s  e lement .  

Fe i s  complete, t h e  s o l u t i o n  should be decolorized. 

Note 3. 

H20 and 3 p o r t i o n s  of concen t r a t ed  HC1,  a l t e r n a t i n g  each.  

r e s i n  is allowed t o  s e t t l e  for2 to 3 minutes a n d t h e  f i n e  p a r t i c l e s  i n  suspens ions  

a r e  decanted.  The r e s i n  is added t o  height of 6 to 7 c e n t i m e t e r s  t o  

a 1-cent imeter-diameter  column and t h e  r e s i n  i s  cycled w i t h  t h e  fol lowing 

s o l u t i o n s  a l lowing  t h e  r e s i n  t o  run d r y  be fo re  t h e  a d d i t i o n  of each s o l u t i o n :  

If t h e  sample c o n t a i n s  a h igh  c o n t e n t  of Ca a s  i n  t h e  c a s e  o f  hone, 

- 

If some Fe h a s  been c a r r i e d  through w i t h  t h e  BiP04 p r e c i p i t a t i o n ,  

When complexing of t h e  

The 100 to 200 mesh moist @owex 1-xZ) is washed w i t h  4 p o r t i o n s  of 

After each wash t h e  

( a )  

(h)  

( c )  

( d )  

( e )  

( f )  

100 m l  of 7N HN03 

20 m l  o f  1 N  HN03 

30 m l  o f  NH20H H C 1  

20 m l  o f  1 N  HN03 

100 m l  of 7N HN03  

Follow c y c l e  aga in  ending w i t h  
100 m l  o f  7N HN03 

The e l e c t r o d e p o s i t i o n  equipment is shown in Figures 2.4 and 2.5. The Note 4. 

anode i s  a plat inum wire w i t h  i t s  upper end a t t a c h e d  t o  t h e  shaf t  of a 1-rps 

c l o c k  motor and i t s  lower end wound i n  a h o r i z o n t a l  s p i r a l .  

d e p o s i t i o n  t h e  anode a l s o  s e r v e s  a s  a stirrer f o r  t h e  s o l u t i o n .  

onto which t h e  plutonium i s  depos i t ed  i s  a 1-inch d i ame te r  s t a i n l e s s  s t ee l  

d i s c  made from 2 6  gauge (0.0185 i n c h )  s h e e t  s t o c k  wi th  a number 4 f i n i s h .  

cathode d i s c  i s  h e l d  a g a i n s t  an O-ring which forms a seal  between t h e  p l a s t i c  

p l a t i n g  c e l l  and t h e  cathode.  

w i t h  a diameter o f  13/16 i n c h e s .  

During t h e  

The cathode 

The 

Thus, t h e  a c t i v e  a r e a  of t h e  cathode is c i rcu lar ,  
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Note. The a d d i t i o n  of concen t r a t ed  NH40H is made be fo re  t h e  c u r r e n t  i s  

tu rned  o f f  in o r d e r  t u  p reven t  t h e  Pu from going i n t o  s o l u t i o n .  

2 . 3 . 2  Uranium Ana lys i s .  The s e p a r a t e d  f r a c t i o n s  of t h e  a l i q u o t s  removed 

fo r  uranium de te rmina t ion  were processed according t o  t h e  fo l lowing  procedure:  

(1) Add 5 m l  of i r o n  c a r r i e r  and r a i s e  t h e  pH to 8 to 9 with ammonium 

hydroxide.  Cen t r i fuge  and d i s c a r d  t h e  s u p e r n a t e .  

( 2 )  Dissolve t h e  p r e c i p i t a t e  w i t h  a few drops  of concen t r a t ed  n i t r i c  

a c i d  and add 5 m l  of s a t u r a t e d  ammonium carbonate .  

t h e  s u p e r n a t e  t o  a 100-ml beaker .  

Cen t r i fuge  and t r a n s f e r  

Discard t h e  p r e c i p i t a t e .  

( 3 )  

(4)  

Evaporate t h e  uranium ca rbona te  s o l u t i o n  t o  dryness .  

Add 1 5  m l  s a t u r a t e d  aluminum n i t r a t e  and t r a n s f e r  q u a n t i t a t i v e l y  t o  

a 125-ml s e p a r a t o r y  funnel .  

(5) Q u a n t i t a t i v e l y  add 1 0  m l  of e t h y l  a c e t a t e  and shake f o r  3 minutes  and 

a l low 1 minute f o r  s e p a r a t i o n  of t h e  t w o  l a y e r s .  

( 6 )  Place  f o u r t e e n  washed plat inum d i s h e s  on a 4-1,’Z-inch-diameter nichrome 

wire gauge and d ry  under  a h e a t i n g  lamp. 

i n  each d i s h .  

P l ace  a 0 .4  gram NaF-LiF f l u x  p e l l e t  

( 7 )  From t h e  e t h y l  a c e t a t e  l a y e r  ( t o p  l a y e r )  o f  each e x t r a c t e d  sample, 

p i p e t t e  a 0.1-ml a l i q u o t  o n t o  a p e l l e t .  

( 8 )  T r a n s f e r  t h e  gauze ho ld ing  t h e  plat inum d i s h e s  and p e l l e t s  t o  t h e  

i r o n  t r i p o d  of a F l e t c h e r  burner .  

( 9 )  Fuse a t  about 900°C f o r  2 minutes .  Then dec rease  t h e  t empera tu re  t o  

850°C and c o n t i n u e  t h e  f u s i o n  f o r  a n o t h e r  minute.  

(10) 

(11) 

Turn o f f  t h e  flame and allow t o  c o o l  f o r  1 5  minutes .  

Measure t h e  f l u o r e s c e n c e  i n t e n s i t y  o f  each sample i n  a J a r r e l l - A s h  

Fluorometer and compare t o  t h e  f l u o r e s c e n c e  i n t e n s i t y  o f  a s t a n d a r d  sample 

analyzed under i d e n t i c a l  c o n d i t i o n s .  C a l c u l a t e  t h e  uranium c o n t e n t  of t h e  

sample from t h i s  comparison. 

1 . 3 . 3  Americium Ana lys i s .  I n  m d e r  t o  monitor t h e  y i e l d  of americium-741 
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a n a l y s i s ,  americium-243 t r a c e r  was added t o  t h e  sample c o i n c i d e n t a l l y  wi th  

plutonium-236. 

wash from S t e p s  11 and 1 2  of Sec t ion  2.3.1: 

The a n a l y s i s  was i n i t i a t e d  on t h e  combined column e f f l u e n t  and 

(1) 

(2)  

Evaporate t h e  combined 

Take up t h e  r e s i d u e  i n  concent ra ted  HC1, evapora te  t o  dryness ,  and 

7N HN03 column e f f l u e n t  and wash, t o  dryness .  

d i s s o l v e  i n  l O N  HC1.  

(3) Add t h e  s o l u t i o n  to a 10-cm-by-6-mm pre-conditioned Dowex 1 - X Z  anion 

exchanger, and evaporate  t h e  e f f l u e n t  t o  dryness .  

(4)  Take up t h e  r e s idue  i n  1 N  H C l ,  evaporate  t o  dryness ,  and d i s s o l v e  i n  

0 . 5  m l  of  0.05N HC1.  

(5) Add t h e  s o l u t i o n  t o  t h e  t o p  of a 5 cm-by-6 mm, pre-conditioned. 

Dowex 5O-x8 c a t i o n  exchanger. 

add t h e  wash t o  t h e  column. 

Wash t h e  beaker  wi th  0.5ml of 0.05N H C 1  and 

( 6 )  

( 7 )  

(8) 

Allow t h e  sample and wash t o  flow i n t o  t h e  r e s i n  and wa i t  30 minutes.  

Wash t h e  column wi th  5ml of 1 N  H C 1  and d i s c a r d  t h e  e f f l u e n t .  

E lu t e  americium wi th  25 m l  of concentrated H C 1  a t  a flow r a t e  of  0 . 1  

ml/minute. 

( 9 )  Evaporate t h e  s o l u t i o n  t o  dryness ,  add concent ra ted  HN03, and aga in  

evaporate  to dryness .  

(10) 

(11) 

Add 1 m l  of 1 N  HN03, 1 m l  of  5% NH20H.HC1 s o l u t i o n  and wa i t  one hour.  

Add 8 m l  of H 0 and t r a n s f e r  t h e  s o l u t i o n  t o  an e l e c t r o d e p o s i t i o n  cup 2 

using 1 m l  of 0.1N HN03 t o  wash t h e  beaker.  

(12) 

(13)  

E l e c t r o p l a t e  a t  0 .5  amp f o r  2 hours .  

Neu t ra l i ze  t h e  s o l u t i o n  with concent ra ted  NH40H and flame t h e  s t a i n -  

less s t e e l  d i s c .  

(14) Count t h e  sample i n  an alpha spectrometer .  

2 .4  RADIOASSAY MEASUREMENTS 

2 .4 .1  Alpha Spectrometry.  The e l e c t r o p l a t e d  plutonium d i s c s  were rad io-  

assayed by means of a lpha p a r t i c l e  spec t rometers .  Each of  t h e  two spec t rometers  
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used du r ing  t h e  cour se  o f  t h e  program c o n s i s t e d  o f  a s u r f a c e  b a r r i e r  diode 

coupled w i t h  a low-noise a m p l i f i e r  system and mul t i channe l  pu l se -he igh t  

a n a l y z e r .  The chemical recovery o f  each sample was determined from t h e  

5.76 Mev ph&opeak of Pu-236. 

photopeak, w i t h  a minor c o r r e c t i o n  f o r  Pu-236 t a i l i n g .  

r e l a t i v e l y  s m a l l  q u a n t i t i e s  o f  Pu-240 p r e s e n t  i n  a l l  samples,  i ts  5.12 and 5.16 

Mev a lpha  e n e r g i e s  could n o t  b e  d i s t i n g u i s h e d  from t h a t  o f  Pu-239. 

a l l  Pu-239 d a t a  appearing i n  t h e  t a b l e s  o f  d a t a  a c t u a l l y  r e p r e s e n t  t h e  sum o f  

Pu-239 p l u s  any Pu-240 which may be p r e s e n t .  

of a s e p a r a t e d  plutonium mount and i l l u s t r a t e s  t h e  r e l a t i v e  p o s i t i o n s  of t h e  

Pu-236 and Pu-239 photopeaks.  

The Pu-239 was determined from t h e  5.15 Mev 

Although t h e r e  were 

Consequently, 

Figure 2.6 depicts a t y p i c a l  spectrum 

Three s u r f a c e - b a r r i e r  d iodes  were used during t h e  a n a l y t i c a l  program, 

each a v a i l a b l e  from t h e  Oak Ridge Technical  E n t e r p r i s e s  Corporat ion (ORTEC). 

These were a 2.4-cm diameter ,  450 mm diode,a 1.95-cm diameter ,  300 mm diode,  

and a 1 . 6 - m  diameter ,  200 nnn diode.  The maximum a c c e p t a b l e  n o i s e  wid ths  of 

t h e s e  d iodes  was 40 Kev. 

somewhat d i s t o r t e d  by effects  from t h e  mount i t se l f  

f o r e i g n  m a t e r i a l  being inco rpora t ed  i n t o  t h e  source .  

s eve re  enough, such t h a t  t h e  r e s o l u t i o n  of t h e  Pu-236 photopeak was poore r  

t h a n  7 5  Kev, t h e  mount was r e p u r i f i e d .  

chamber (Figure 2.7) and opera t ed  a t  a p r e s s u r e  o f  about 50 microns o f  Hg. 

The a m p l i f i e r  systems c o n s i s t e d  o f  an ORTEC Model 101-201 system and an 

Instrument Development P roduc t s  Co. Model SS-200C system. The mul t i channe l  

pu l se -he igh t  a n a l y z e r s  were a Rad ia t ion  Ins t rumen t s  Development Laboratory 

( R I D L )  Model 34-12B 400 channel  a n a l y z e r  and a Techn ica l  Measurements Corporat ion 

(TMC) Model 404 400 channel  a n a l y z e r .  

2 .  2 .  

2 .  

The spectrum o f  t h e  e l e c t r o p l a t e d  plutonium was 

and a s  b a c k s c a t t e r  and 

If t h e  d i s t o r t i o n  was 

Each diode was housed i n  a vacuum 

These systems were c a l i b r a t e d  a g a i n s t  a plutonium s t a n d a r d  ob ta ined  from 

t h e  Radiochemical Centre ,  h e r s h a m ,  United Kingdom. 

ing  e f f i c i e n c y  of t h e  300 nm 

A s  an example, t h e  count- 
-. 

2 d iode  f o r  Pu-239 was 17 .3% w i t h  a background of 

22 



i?.U(14 cprn, though t h e  c a l i b r a t i o n  f a c t o r s  w'ti-e somewlidt d i f f e r e n t  fG:. t a c h  

d i d - - .  Consider ing t h e  f a c t o r s  o f  Fu-236 t a i l i n g .  efficiency, y i e l d  o f  

J:ial:Jsis, and background v a r i a t j o n s  i d e p m d r n t  le2$1, 01- t;e 

l i m i t  of  s e n s i t i v i t y  w a s  g e n e r a l l y  on t h e  o r d e r  of c1.3 dpm, 

l i m i t  f o r  any sample t y p e  was not  lower t h a n  0 .5  dpm. Samples were counted 

lung enough t o  achieve  t h e  d e s i r e d  s e n s i t i v i t y  and, i n  g e n e r a l ,  5 3?; count ing 

s t a t i s t i c s  f o r  t h e  Pu-239 photopeak. 

The requi red  

2 . 4 . 2  IGamma Spectrometry.  The non-des t ruc t ive  gamma s p e c t r o m e t r i c  a n a l y s i s  

of  t h e  59 .6  Kev gamma r a y  of  americium-241 was accomplished w i t h  e i t h e r  a 

3-by-3 or 8-by-Pinch NaI(T1) crystal, depending upon t h e  s i z e  of  t h e  sample t o  

be assayed .  

a RIDL JflO channel pu lse-he ight  ana lyzer .  

Each d e t e c t o r  [ c r y s t a l - p h o t o m u l t i p l i e r - a m p l i f i e r )  was coupled t r r  

The samples measured by t h i s  system inc luded  t h e  b a l l o o n  d i s c s  and soil 

The 5/-by-7-inch-diameter discs were unpacked from their shipping samples.  

cor l ta iners  i n  a glove box and s e a l e d  i n  s m a l l  cardboard boxes.  

d i s c s ,  a c t i v e  s ide  up, were t h e n  c e n t e r e d  on the 8-by-4-inch crystal and assayed 

The c a l i b r a t i o n  o f  t h i s  system was performed w i t h  a p o i n t  source  of  amer ic im-241 

obta ined  from ORTEC and through use of  a secondary s t a n d a r d  of W-181 167.t Key). 

The a b s o l u t e  d i s i n t e g r a t i o n  r a t e  of a W-181 s p i k e  s o l u t i o r  w a s  determined tsy 

cumparirig a < :arefu l ly  prepared  p o i n t  source  of t h e  s o l u t i o n  w i t h  t h e  a c t i v i t y  

generated by t h ?  ORTEC Am-241 s t a n d a r d .  

The enclosed 

The e f f i c i e r l c y  was assumed t o  be e q u a l  t o  t h a t  determincd by evapora t ing  

small d r o p l e t s  of t h e  c a l i b r a t e d  W-181 s o l u t i o n  i n  a uniform d i s t r i b u t i o c  on 

t h r  s u r f a c e  t ~ f  a mock disc .  

same c o n d i t i n n s  a s  t h e  samples.  

found tis b e  2.277;.  

This  prepared d i s c  was t h e n  counted under t h e  

The count ing  e f f i c i e n c y  by t h i s  method w a s  

Th9  m a j n r i t y  of  s o i l  sam21es werP assayed i n  60O-ml beakersonthe 3-by-3-inch 

a1 somil uf  t h e  l a r g e r  throw-out samplrs  were assayed on the 8-by-4-inch 

c r y s t a l .  

the s t a n d a r d i z e d  W - 1 3 1  s o l u t i o n  con preshot Tonopah Test  Range srmil. 

The, r a l i b r a t i o n  or t h e s e  sample geometr ies  was p f r fo rn i td  hy use of 
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Figure 2 . 1  Gas-fired incinerator with afterburner.  (Isotopes photo) 



N 
01 

Figure 2.2 Main a s h i n g  c h a m b e r  containing t i s s u e s  in si l ica crucibles. 
(Isotopes photo) 



+297 seconds-----( 

Figure 2.3 Data spectrum of Double Tracks Gelman 
sequential air sample. 
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ELECTRICAL CONTACT 

\ PT. ANODE 

SS. DISC 
(CATHODE 1 

LUCITE CELL 

KNIFE SWITCH 1 \ 

’/ S.S. RETAINER 

RETAINER STRIP 

ELECTRICAL 
CONNECTION 

Figure 2.4 Schematic of plutonium of electrodeposition cell.  
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Figure 2 . 5  Bank of electrodeposition cells. (Isotopes photo) 



1 I I I 

DOUBLE TRACKS WIRE SWIPE, 5338-L5, P5 

COUNTING TIME = BOmin. 

Figure 2.6 Alpha spectrum of Double Tracks wire swipe sample. 
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Figure 2.7 Closc-up of vacuum chambers and surface-barrier diodes. 
(Isotopes photo) 
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CHAPTER 3 

RESULTS 

3 . 1  TEST SAMPLES 

The results of  a n a l y s e s  of t h e  t e s t  samples a r e  p re sen ted  i n  Tables 3.1 

through 3.20 .  

o r d e r  by t h e  T r a c e r l a b  Sample Record Number w i t h i n  each group. 

of t h e  short- term b i o l o g i c a l  samples a r e  g iven  i n  Tables 3 . 1  through 3 . 5 .  

Table 3 . 6  c o n t a i n s  t h e  d a t a  o f  t h e  D+1 A mixture  of 

blood and t i s s u e  f l u i d s  was found i n  t h e  bottom of  some of  t h e  Styrofoam boxes 

i n  which t h e  samples w e r e  r e f r i g e r a t e d ,  i n d i c a t i n g  t h a t  a t  some t ime  t h e  samples 

must have been thawed, r e s u l t i n g  i n  t h e  f lu ids  l e a k i n g  ou t  of  t h e  po lye thy lene  

bags i n  which t h e  samples were s t o r e d .  

f l u i d  c o l l e c t e d  from t h e  bottom of a box con ta in ing  b u r r o  organs  was analyzed; 

no (0 

The d a t a  a r e  grouped accord ing  t o  sample t y p e  and i n  numerical  

The ana lyses  

y e a r  b i o l o g i c a l  samples. 

A t w o - l i t e r  a l i q u o t  of  f o u r  l i ters  of  

0 .32  dpm) plutonium a c t i v i t y  was d e t e c t e d .  

The results of a n a l y s e s  o f  t h e  v a r i o u s  phys ica l  sample t y p e s  a r e  presented  

i n  Tables  3 . 7  th rough 3.20.  

3 . 2  QUALITY CONTROL 

The q u a l i t y  c o n t r o l  program c o n s i s t e  of t h e  a n a l y s e s  of  l a b o r a t o r y  blanks,  

i n t e r n a l  and e x t e r n a l  l a b o r a t o r y  s t anda rds ,  and s p l i t  samples. 

j e c t  r equ i r ed  t h e  o p e r a t i o n  of s e p a r a t e  f a c i l i t i e s  f o r  t h e  b i o l o g i c a l  and 

p h y s i c a l  samples, a c o n t r o l  program f o r  each was necessa ry .  

t h e  r e s u l t s  of  plutonium a n a l y s e s  of blank samples f o r  bo th  t h e  b i o l o g i c a l  and 

p h y s i c a l  l a b o r a t o r i e s .  The a n a l y s e s  of  i n t e r n a l  l a b o r a t o r y  s t a n d a r d s  f o r  bo th  

f a c i l i t i e s  a r e  p re sen ted  in Table 3.22. 

b i o l o g i c a l  samples was very  low, t h e y  could not r e a d i l y  b e  s p l i t  for d u p l i c a t e  

a n a l y s e s .  

Since t h e  pro-  

Table 3 .21  g i v e s  

S ince  t h e  plutonium con ten t  of  most 

Consequently, on ly  p h y s i c a l  samples were s p l i t ;  t h e  results of  t h e  
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s p l i t  a n a l y s e s  of t h e  C a s e l l a  impactor  and f a l l o u t  c o l l e c t o r  f i l m  samples a r e  

p re sen ted  i n  Table  3.23. 

Rochester  b i o l o g i c a l  s t anda rd  samples a r e  p r e s e n t e d  i n  Table 3.24, and t h e  

a n a l y s i s  results of t h e  Los Alamos plutonium and uranium s t a n d a r d  s o l u t i o n s  

a r e  given i n  Tables  3.25 and 3.26, r e s p e c t i v e l y .  

The plutonium a n a l y s e s  of t h e  U n i v e r s i t y  of 
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Table 3.1 Plutonium Analyses of Don Tissues  

G. 
Sample No. Tvue Tissue  Yie ld ,  % dum F u ~ ~ ~  

1004-1 Control 
1004-2 
1004-3 
1004-4 
1004-5 

1005-1 Control  
1005-2 
1005-3 
1005-4 
1005-5 

1007-1 
1007-2 
1007-3 
1007-4 
1007-5 

1008-1 
1008-2 
1008-3 
1008-4 
1008-5 

1009-1 
1009-2 
1009-3 
1009-4 
1009-5 

1012-1 
1012-2 
1012-3 
1012-4 
1012-5 

1014-1 
1014-2 
1014-3 
1014-4 
1014-5 

Left femur 
Kidneys 
Liver  
Lungs 

Hylar  lymph nodes 

L e f t  femur 
Kidneys 
Liver  
Lungs 

Hylar lymph nodes 

Left femur 
Kidneys 
Liver  
Lungs 

Hylar lymph nodes 

Le f t  femur 
Kidneys 
Liver  
Lungs 

Hylar lymph nodes 

Left  femur 
Kidneys 
Liver  
Lungs 

Hylar lymph nodes 

L e f t  femur 
Kidneys 
Liver  
Lungs 

Hylar lymph nodes 

L e f t  femur 
Kidneys 
Liver  
Lungs 

Hylar lymph nodes 

31.0 
47.2 

81.8 
220 

1.17 

37.7 
72.2 
312 
16 3 
1.95 

38.0 
78.7 
417 
121 
1.06 

24.1 
34.0 

80.0 
243 

0.668 

21.2 
32.6  

87.5 
281 

1.31 

36.5 
51.7 

94.4 
291 

0.492 

26.8 
48.9 

75.5 
235 

0.744 

59.6 
68.8 
60.2 
29.48 
78.4 

48.7 
60.9 
39.5a 
74.0 
68.4 

93.4 
61.5 
45.5 
59.8 
85.1 

88.6 
85.2 
61.5 
83.3 
76.5 

90.4 
81.7 
47.8 
85.5 
86.7 

86.4 
82.7 
58.6 
75.5 
63.9 

83.3 
70.0 
49.1a 
84.6 
74.4 

0 2 0.54 
0 2 0.32 
0 2 0.42 
0 2 0.38 
0 2 0.34 

0 2 0.17 
0 2 0.27 

0.88 2 0.09 
0.70 2 0.07 

0 2 0.52 

0 2 0.41 

0 5 0.43 

0 2 0.42 

0 2 0.33 
0 2 0.31 

0 2 0.28 

65.9 2 1 . 3  

0 2 0.22 
18.4 2 0.6 

0 2 0.47 

0 2 0.15 
0 2 0.26 
0 2 0 . 3 5  

0 2 0.43 

0 0.31 

46.3 2 0.9 

0 2 0.28 
1.0 2 0.1 
15.5 2 0.5 

0 0.42 

0 2 0.16 
0 2 0.41 

0.67 2 0.13 
69.1 2 1.5 

0 2 0.51 

a :  Reanalysis  y i e l d  
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Table  3 .1  (Cont inuedl  

239 G .  
Sample No. Tvpe Tissue  Yie ld ,  % dpm Pu 

1015-1 
1015-2 
1015-3 
1015-4 
1015-5 

1021-1 
10?1-2 
1021-3 
1021-4 
1021-5 

1027-1 
1027-2 
1027-3 
1027-4 
1027-5 

1028-1 
1028-2 
1028-3 
1028-4 
1028-5 

1031-1 Control  
1031-2 
1031-3 
1031-4 
1031-5 

1032-1 
1032-2 
1032-3 
103?-4 
1032-5 

1033-1 Control  
1033-2 
1033-3 
1033-4 
1033-5 

L e f t  femur 
Kidneys 
Liver  
Lungs 

Hylar lymph nodes 

L e f t  femur 
Kidneys 
Liver  
Lungs 

Hylar  lymph nodes 

L e f t  femur 
Kidneys 
Liver  
Lungs 

Hylar lymph nodes 

Lef t  femur 
Kidneys 
Liver  
Lungs 

Hylar  lymph nodes 

Left femur 
Kidney% 
Liver  
Lungs 

Hylar lymph nodes 

Left femur 
Kidneys 
Liver  
Lungs 

Hylar  lymph nodes 

Left femur 
Kidneys 
Liver  
Lungs 

Hylar lymph nodes 

43.0 
57.2 

93 .1  
341  

0.725 

38.5 
58.9 

2 8 1  
11 5 

0.854 

45.5 
51.0 

399 - 
2.17 

33.5 
73.9 

88.9 
376 

0.784 

33.5 
58.6 

424 
119 
1.81 

29.5 
64.8 

343 - 
1.07 

34.1 
58.5 

337 
102 

0.750 

50.7 
87.2 
41.8 
45.Za 
68.7 

76.7 
89.7 
54.3 
65.0 
74.0 

93.5 
68.1 
65.1 
83.9 
15.3 

8’2.8 
80.7 
61.1a  
78.1 
85.5 

47.8 
81.3 
68.5 
62.2 
84.6 

92.2 
89.0 
47.4 
85.2 
73.3 

86.9 
74.1 
53.7 
71.4 
71.8 

0 2 0.39 
0 f 0.27 
0 2 0.37 

0 2 0 . 5 2  

0 f 0 . 3 1  
0 2 0.33 

41.6 2 1 . 5  

0 2 0.27 
3.67 2 0.25 

0 2 0.36 

0 2 0 . 2 2  
0 2 0.32 
0 2 0.33 

4.62 + 0.9  
0 f 0.38 

0 + O . l b  
0 5 0.35 

1.2 2 0.1 
55.4 2 1.1 

0 + 0.44 

0 + 0.38 

0 0.27 
0 7 0.35 
0 2 0.51 

- 

0 Y 0.2R 

- 

0 2 0.2b 
0 + 0.37 
0 0.38 

0 5 0.41 

0 5 0.37 
0 f 0.36 
0 2 0.39 
0 2 0 . 4 1  
0 2 0.39 

37.1; 0 .8 

a :  Reanalys is  y i e l d  
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Table 3.1 (Continued) 

G. 
Sample No. Type T i s sue  Yie ld .  % dpm F u ’ ~ ~  

1034-1 
1034-2 
1034-3 
1034-4 
1034-Sb 

1036-1 , 

1036-2 
1036-3 
1036-4 
1036-5 

1038-1 
1038-2 
1038-3 
1038-4 
1038-5 

1043-1 
1043-2 
1043-3 
1043-4 
1043-5 

1044-1 Control  
1044-2 
1044-3 
1044-4 
1044-5 

1049-1 
1049-2 
1049-3 
1049-4 
1049-5 

1051-1 
1051-2 
1051-3 
1051-4 
1051-5 

L e f t  femur 
Kidneys 
Liver  
Lungs 

Hylar  lymph nodes 

Left femur 
Kidneys 
Liver  
Lungs 

Hylar  lymph nodes 

L e f t  femur 
Kidneys 
Liver  
Lungs 

Hylar lymph nodes 

Left  femur 
Kidneys 
Liver  
Lungs 

Hylar  lymph nodes 

L e f t  femur 
Kidneys 
Liver  
Lungs 

Hylar  lymph nodes 

L e f t  femur 
Kidnejs 
Liver  
Lungs 

Hylar lymph nodes 

Left  femur 
Kidneys 
L i v e r  
Lungs 

Hylar lymph nodes 

35.3 
60.9 

95.4 
456 

1.36 

36.7 
63.1 
50 5 
106 
1.00 

32.4 
52.6 

97.4 
46 3 

1.25 

36.1 
78.4 
613 
114 
1.18 

23.0 
57.4 

89.0 
286 

1.28 

39.6 
41.1 
341 
110 
1.36 

20.4 
32.6 

77.0 
195 

1.04 

88.8 
86.4 
84.4 
76.0 
89.7 

79. a 
63.3 
45.2 
78.1 
82.6 

74.8 
85.7 
53.0 
71.6 
88.8 

67.6 
74.3 
51.Za 
84.2 
64.1 

59.2 
80.8 
61.1 
81.4 
79.8 

67.7 

44.7 
50.9 
83.5 

56.6 
68.3 
49.7 
63.3 
69.8 

80.3 

0 2 0.36 
0 2 0.38 
0 2 0.21 

2.6 2 0.2 
0 2 0.33 

0 2 0.15 
0 2 0.29 
0 2 0.41 

0 2 0.44 

0 2 0.39 
0 2 0.34 
0 2 0.19 

3.36 2 0.24 
0 2 0.48 

0 % 0.43 

10.6 2 0.4 

0 2 0.30 
1.0 2 0.1 
2.9 2 0.2 
0 0.49 

0 2 0.36 

0 0.39 
0 2 0.35 
0 2 0.40 

0 2 0.18 
0 2 0.26 
0 2 0.44 

0 2 0.22 

59.9 2 2.2 
0 2 0.37 

0 2 0.32 
0 2 0.31 
0 2 0.41 

1.0 2 0.1 
0 5 0.52 

a :  Reanalys is  y i e l d  
b: Sample l i s t e d  as 1034-5 o r  1092-5 

36 . 



Table 3.1 (Cont inuedl  

239 G. 
Sample No. TyDe T i s s u e  Y i e l d ,  % ' dDm Pu 

1053-1 Lef t  femur 34.6 
1053-2 K i d n e p  60.7 
1053-3 L i v e r  312 
1053-4 Lungs 92.7 
1053-5 Hylar lymph nodes 0.817 

1001-1 Lef t  femur 26.5 
1061-2 Kidneqs 47.2 
1061-3 Liver  379 
1061-4 Lungs 71.6 
1061-5 Hylar lymph nodes 0.956 

106 3-1 L e f t  femur 36.5 
106 3-2 K i d n e p  39.8 
106  3-3 Liver 413 
106 3-4 Lungs 102 
106 3-5 Hylar  lymph nodes 1 .45  

1064-1 Left femur 29.5 
1064-2 K i d n e p  57.7 
1Ob4-3 L i v e r  422 
1Ob4-4 Lungs 90.2 
1064-5 Hylar  lymph nodes 1.39 

106 5-1 L e f t  femur 29.5 
1005-2 Kidneys 50.9 
1065-3 Liver  266 
1065-4 Lungs 86.7 
106 5-5 Hylar  lymph nodes 1.20 

1077-1 L e f t  femur 27.1 

1077-3 Liver 290 
1077-4 Lungs 131 
1077-5 Hylar lymph nodes 0.657 

1080-1 Left femur 32.1 

1080-3 Liver  337 
1080-4 Lungs 9 1 . 5  
1080-5 Hylar  lymph nodes 0.666 

1077-2 Kidneys 37.8 

106(1-? Kidneys 47.2 

84.0 
61.7 
71.2 
81.7 
75.3 

87.6 
78.7 
72.4 
79.2 
79.5 

53.7 
65.9 
54.4 
89.1 
61.6 

79.8 
76.5 
51.2a 
69.4 
68.7 

51.8 
68.2 
82.7 
77.5 
83.2 

71.3 
75.4 
77.9 
58.6 
65.6 

81.6 

41.3 
66.7 
63.9 

68.1 

0 2 0.35 
0 2 0.37 
0 2 0.38 
0 2 0.34 
0 2 0.36 

0 2 0.45 
0 2 0.25 
0 2 0.32 

0 2 0.51 

0 5 0.40 
0 2 0.29 

1 4 . 1  2 0.4 

0 2 0.46 
0.79 2 0.08 

0 2 0.44 

0 2 0.41  
0 2 0.31 

1.2 2 0.1 
3.64 2 0.25 

0 2 0.42 

0 2 0.38 
0 5 0.42 
0 5 0.39 

0 2 0.48 

0 2 0.18 
0 5 0.30 
0 2 0.44 

6.29 2 0.33 
0 5 0.50 

0 5 0.17 
0 2 0.39 
0 2 0.25 

1 2 . 5  2 0.4  

12 .5  2 0.4 
0 2 0.51 

a :  Reanalys is  y i e l d  

36 . 



Table 3 . 1  (Cont inuedl  

239 G .  
Sample No. Type T i s sue  Yie ld ,  % dpm Pu 

1082-1 Lef t  femur 22.6 
1082-2 Kidneys 40.4 
1082-3 L ive r  258 
1082-4 Lungs 65.8 
1082-5 Hylar  lymph nodes 0.437 

1086-1 
1086-2 
1086-3 
1086-4 
1086-5 

1092-1 
1092-2 
1092-3 
1092-4 
10 92- Sb 

L e f t  femur 
Kidneys 
L ive r  
Lungs 

Hylar lymph nodes 

L e f t  femur 
Kidneys 
L ive r  
Lungs 

Hylar lymph nodes 

23.5 
42.7 

84.9 
26 9 

1.05 

43.0 
82.1 

40 3 
1 2 3  

1100-1 L e f t  femur 33.5 
1100-2 Kidneys 54.0 
1100-3 Liver  271  
1100-4 Lungs 104  
1100-5 Hylar  lymph nodes 0.871 

110 3-1 Le f t  femur 32.3 
1103-2 Kidneys 93.5 
1103-3 Liver  319 
1103-4 Lungs 10 5 
1103-5 Hylar lymph nodes 2.26 

1105-1 Lef t  femur 26.3 
1105-2 Kidneys 37.6 
1105-3 L ive r  229 
1105-4 Lungs 89.2 
110 5- 5 Hylar lymph nodes 1.06 

1109-1 L e f t  femur 26.5 

110 9- 3 Liver  215 

1109-5 Hylar lymph nodes 0.643 

1109-2 Kidneys 47.7 

1109-4 Lungs 89.7 

74.2 
50.9 
79.2 
79.5 
76.8 

72.0 
77.5 
79.1 
77.6 
79.1 

57.3 
41.3 
61.2 
85.8 

42 .4  
45.9 
67 .7  
88.4 
85.1 

86.8 
73.9 
70.1 
69.6 
80.2 

55.2 
65.5 
75.6a 
68.6 
63.4 

72.2 

77.8 
85.1 
71.5 

47.4a 

0 2 0 . 1 5  
2.58 2 0.17 

0 0 .34  

0 2 0.52 

0 2 0.32 
0 2 0.27 
0 0.34 
0 2 0.38  

2.80 2 0.15  

0 ?; 0.50 

0 2 0.40 
0 2 0.41 

0.70 0.07 
70.0 2 0.9  

0 2 0.47 

0.77 2 0.08 
4.37 5 0.17 

0 0 .32 

0 0.38 
0 % 0.38 

0 2 0 .21  

1.9 2 0.1 
56.4 2 1.4  

0 % 0.52 

0 ?; 0.14 
0 2 0.42 

0.57 2 0.06 
0 2 0.41 
0 2 0 .53  

0.76 2 0 .25  
0 2 0.45  

3.27 5 0.26 
0 2 0.48 

0 % 0.18 

a :  Reanalys is  y i e l d  
b: Sample l i s t e d  as 1034-5 o r  1092-5 
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Table 3 .1  (Cont inuedl  

239 G. 
Sample No. Tvpe T i s s u e  Y i e l d ,  % dum Pu 

1110-1 Contro l  
1110-2 
1110-3 
1110-4 
1110-5 

1113-1 
1113-2 
1113-3 
1113-4 
1113-5 

1118-1 
l l i 8 - 2  
1118-3 
1118-4 
1118-5 

1123-1 
1123-2 
1123-3 
1123-4 
1123-5 

1120-1 
1120-2 
1120-3 
112b-4 
1 1 2 b - 5  

L e f t  femur 35.7 
Kidneys 55.2 
Liver 301 

Hylar  lymph nodes 0.866 

Left  femur 30.3 
Kidneys 49.1 
L i v e r  30 5 

Hylar lymph nodes 0.509 

L e f t  femur 32.2 

Liver  237 

Lungs 111 

Lungs 111 

Kidneys 46.3 

Lungs 88.0 
Hylar  lymph nodes 0.941 

Lef t  femur  31.1 
Kidneys 63.3 
L i v e r  627 
Lungs 118 

Hylar  lymph nodes 0.876 

L e f t  femur 39.2 
Kidneys 73 .1  
L i v e r  422 
Lungs 126  

Hylar  lymph nodes 1 .47  

65.5 
93.3 
65.6 
68 .3  
59 .5  

68.2 
82.9a 
51.3 
85.2 
6 9 . 5  

54.9 
75.4 
54.3 
60 .1  
74.7 

89.9 
67.0 
65 .7  
63.7 
81.1 

76.8 
84.2 
56.8 
82.5 
6 3 . 4  

0 0.36 
0 0.29 
0 L 0 . 3 3  

0.60 2 0.00 
0 2 0.28 

0 5 0.39 
1 . 4  ?_ 0 . 1  

0 0.42 
0.75 ?; 0.07 

0 ?; 0 . 5 1  

0 2 0 . 1 3  
0 2 0.40 
0 2 0.39 

0 2 0.50 

0 2 0.48 
0 2 0.24 

1 . 9  5 0 . 2  

0 2 0.28 
5.35 2 0.28 

0 2 0.31  

0 5 0.41 

0.77 2 0 .10  
0 2 (1.29 

11.1 5 0 . 4  
0 2 0.14 

a:  Reanalys is  y i e l d  
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Table  3.2 Plutonium and Uranium Analyses of Sheep T i s s u e s  

G. Mean 
Sample No. Tvpe T i s sue  Yie ld ,  % dpm Fu239 pg u wg u u%-u 

2003-1 
2003-2 
2003-3 
2003-4-A 
2003-4-B 
2003-5 
2003-7 
2003-8 
2003-9 
2003-10 

2009-1 
2009-2 
2009-3 

% 2009-4 
2009-5 

2034-1 
2034-2 
20 34-3 
2034-4 
2034-5 
2034-7 
2034-8 
2034-9 
2034-10 

2053-1 
2053-2 
2053-3 
2053-4 
2053-5 

L e f t  femur 
Kidneys 
L ive r  
Lungs 

Hylar lymph nodes 
Trachea 

Stomach-esophagus 
Pharyngeal mucosa 

Nasal mucosa 

Left femur 
Kidneys 
L i v e r  
Lungs 

Hylar  lymph nodes 

L e f t  femur 
Kidneys 
L i v e r  
Lungs 

Hylar lymph nodes 
Trachea 

Stomach-esophagus 
Pharyngeal mucosa 

Nasal mucosa 

L e f t  femur 
Kidneys 
L ive r  
Lungs 

Hylar lymph nodes 

189 
65.2 
489 
6 32 

3.83 
116 

4.51 
84.6 

198  
96.4 
571  
41 7 
2.66 

1 7 5  
65.4 
536 
649 
3.28 
1 4 5  

2.42 
70.2 

186 
93 .1  
528 
455 
3.72 

2.34 l o 3  

4.20 l o 3  

49.5 
55.3 
44.2 
66.3 

84.3 
72.3 
2 9 . P  
43.6 
87.7 

55.4 
56.7 
41.6 
73.8 
63 .4  

61 .1  
I5.Za 
52.3 
58.0 
77.5 
80.3 
37.78 
42. la 
89.4 

90.4 
43.9a 
58 .1  
66 .1  
70.5 

0 5 0.38 
0 2 0.34 

0 + 0.38 3 115  f 3 2.44 2.7&0.30 3.46X10 
3.03 

0 5 0.38 
8.12 z 0.37 
2.41 + 0.O6x1O3 

0 f 0.22 
0 2 0.37 

0 2 0.45 
0 + 0.42 

1 .6  f 0 .2  
0.70 2 0.07 

0 2 0.28  

1 .2  2 0.1 

76.5 5 2.1 2.49 

0 0.37 

0 2 0.47 

0 0.38 
8.54 2 0.32 

4.62 5 0.37 
217 5 5 

53.8 2 0.8 

0 2 0.40 
0 5 0 .41  

1 .6  5 0 . 2  
31.0 2 0.8  

0 0.30 

a: Reanalys is  y i e l d  



Table 3 .2  (Continued)  

Mean 
pg u vg u/pg Pu vg u 239 G .  

Sample No. Type T i s s u e  Yield,  2 dpm PU 

2056-1 
2056-2 
2056-3 
2056-4 
2056-5 

2059-1 
2059-2 
2059-3 
2059-4 
2059-5 

g 2061-1 
2061-2 
2061-3 
2061-4-A 
2061-4-B 
2061-5 
2061-7 
71061-8 
2061-9 
2061-10 

206 3-1 
2063-2 
71063-3 
206 3-4 
2063-5 

Left femur 
Kidneys 
Liver  
Lungs 

Hylar  lymph nodes 

L e f t  femur 
Kidneys 
Liver  
Lungs 

Hylar  lymph nodes 

L e f t  femur 
Kidneys 
Liver 
Lungs 

Hylar  lymph nodes 
Trachea 

Stomach-esophagus 
Pharyngeal  mucosa 

Nasal mucosa 

L e f t  femur 
Kidneys 
L i v e r  
Lungs 

Hylar  lymph nodes 

188 
87.3 
45.2 
379 
1.00 

219 
90.0 
511 
466 
0.883 

1 8 1  
85.2 
491 
493 

2.76 
122 
4.05 x 1 0  
171.3 
82.2 

150 
98.2 
581 
42 2 
4.11  

3 

70.2 
75.4 
66.8 
78.7 
60.6 

60.7 
63.9 
75.4 
75.4 
72.8 

82.0 
29.9a 
32. 4a 
ti4.2 

75.5 
82.6 
22.6a 
70.3 
81.1 

48.7 
63.3 
58.1 
72.7 
92.7 

0 2 0 . 5 1  
0 2 0.28 

8.16 L 0.49 
0 2 0.39 

0 5 0.42 

0 5 0.38  

0 5 0.37 

0 2 0.34 
0.56 2 0.06 

0 2 0.34 
41.7 2 1 . 5  

0 2 0.28 

3 .1  2 0 . 2  

1 . 3  5 0 . 1  

0 2 0.38 

2.49 + 0.06xlO 
0.63 0.08 

0 L 0.39 

2.2 L 0.2 

1 . 2  2 0 . 1  
0 2 0.40 

0.78 2 0 . 1 1  
0.99 2 0 . 0 9  

0 2 0.34 

2.53 
2.23 

2.38+0.15 - 8 . 2 9 d 0 3  

.. 

a:  R e a n a l y s i s  y i e l d  



Table 3.2 (Cont inuedl  
G .  Mean 

Sample No. Type T i s sue  Yie ld ,  % dpm F’u239 pg u !LE u ue U/ue Pu 

2069-1 
2069-2 
2069-3 
2069-4-A 
206 9-4-8 
2069-5 
2069-7 
2069-8 
2069-10 

2091-1 
2091-2 
2091-3 
2091-4 
2091-5 

2106-1 
2106-2 
2106-3 
2106-4 
2106-5 

Lef t  femur 
Kidneys 
L ive r  
Lungs 

Hyla+ lymph nodes 
Trachea 

Stomach-esophagus 
Nasal mucosa 

Le f t  femur 
Kidneys 
Liver 
Lungs 

Hylar  lymph nodes 

L e f t  femur 
Kidneys 
L ive r  
Lungs 

Hylar  lymph nodes 

174  
79.0 
475 
349 

1 .03  
96.6 
3.10 x 10  
67.2 

220 
9 1 . 1  
531 
41 7 
2.59 

201 
65.9 
528 
438 
1 . 7 3  

2115-Control-1 L e f t  femur 178 

2115-Control-3 L i v e r  786 
2115-Control-4 Lungs 56 8 
2115-Control-5 Hylar lymph nodes 3.28 

2115-Control-2 Kidneys 128 

2116-1 
2! 16-2 
2116-3 
2116-4 
2116-5 
2116-7 
2116-8 
2116-10 

L e f t  femur 209 
Kidneys 91.4 
Liver  550 
Lungs 441 

Trachea 1 0  8 

Nasal mucosa 58.0 

Hylar  lymph nodes 2.03 

Stomach-esophagus 4.37 l o 3  

58.5 
72.5 
83 .1  
72.7 

58.5 
51.3 
38.7 
93.4 

86.2 
55.1 
58.1 
80.9 
52.3 

79.8 
67.9 
58.1 
72.1 
71.2 

59.6 
72.5 
53.2 
81.4 
89.1 

84.4 
68.4 
74.7 
67 .4  
85.9 
51.6 
39.4 
75.2 

0 2 0.44 
0 5 0.26 
0 5 0.38 3 50.3 2 1.5  0.968 1.10+0.14 3.18xlO 

1 . 2 4  
0 2 0.40 

2 .39  2 0.05xlO 
0 5 0.38 

18.0 = 0.6 

0 2 0.36 
0 2 0.34 
0 5 0.37 

0 5 0.27 

0 2 0.36 
0 2 0 .31  

0.76 2 0 .11  
9.56 2 0.38 

0 5 0.32 

0 5 0.44 
0 + 0.36 
0 f 0.48 
0 2 0.44 
0 2 0.41 

0 2 0.40 

0 5 0.33 

1.0 5 0.1 

0 5 0.22 

371 + 7 3.09 
0 z 0.35 

42.8 2 1.1 
1.46 2 0 . 0 3 ~ 1 0  

215 2 6 

1 . 2 1 ~ 1 0 ~  



Table 3.2 (Continued] 

LIE u ug.u/vg pu 
239 G. 

Sample No. Type T i s s u e  Y i e l d ,  % dpm Pu 

2121-1 
2121-2 
2121-3 
2121-4 
2121-5 

2123-1 
2123-2 
2123-3 
2123-4 
2123-5 

2126-1 
N 2126-2 

2126-3 
2126-4 
2126-6 
2126-7 
2126-8 
2126-9 
2120-10 

2130-1 
2130-2 
2130-3 
2130-4 
2130-5 

2131-1 
2131-2 
2131-3 
2131-4 
2131-5 

P 

L e f t  f emur  
Kidneys 
L i v e r  
Lungs 

Hylar lymph nodes 

L e f t  femur 
Kidneys 
L i v e r  
Lungs 

Hylar  lymph nodes 

L e f t  femur 
Kidneys 
L i v e r  
Lungs 

Hylar  lymph nodes 
Trachea 

Stomach-esophagus 
Pharyngeal  mucosa 

Nasal  mucosa 

L e f t  femur 
Kidneys 
L i v e r  
Lungs 

Hylar  lymph nodes 

L e f t  femur 
Kidneys 
L i v e r  
Lungs 

Hylar lymph nodes 

212 
93.1 
52 3 
371- 
2.19 

236 
120 
76 8 
497 
2.13 

201 
99.7 
6 33 
470 
3.86 
116 
5.22 x 10 
4.61 
84.5 

215 
91.5 
521 
411 
16.6 

196 
109 
678 
384 
1.00 

3 

71.9 
63.9 
77.3 
74.9 
47.7 

65.9 
73.6 
81.4 
83.3 
83.1 

76.3 
48.6 
76.8 
82.0 
76.3 
75.5 
37.3 
80.9 
93.5 

52.7 
75.4 
63.7 
72.4 
86.4 

74.9 
76.0 
76.1 
78.1 
63.3 

0 5 0.41 
0 + 0.29 
0 0.45 

0 5 0.39 

0 + 0.39 
0 z 0.27 
0 0.42 

7.39 5 0.42 
0 5 0.41 

0 2 0.35 
0 5 0.38 
0 0.37 

9.02 5 0.24 
0 2 0.45 

0.54 + 0.05 

112 5 3 

1.55 z 0.04xlO 
0 2 0.34 
0 5 0.28 

0 L 0.48 
0 5 0.32 
0 2 0.28 

125 L 4 
0 5 0.28 

0 5 0.41 
0 2 0.24 
0 5 0.30 

0 2 0.38 
65.0 2 2 

4 2.83 4.56~10 

I .  



Table 3.2 (Continued) 
G. 

Yield % d m F’”39 U U/L% pu Sam p l e  No. T e  YP Tissue  , D PE ~g 

2158-1 L e f t  femur 16 2 
2158-2 Kidneys 87.1 
2158-3 Liver  606 
2158-4 Lungs 338 
2158-5 Hylar  lymph nodes 2 .21  

2165-Control-1 L e f t  femur 205 
2165-Control-2 Kidneys 76.7 
2165-Control-3 Liver  443 
2165-Control-4 Lungs 352 
2165-Control-5 Hylar lymph nodes 2 .11  

2175-1 Left femur 189 
2175-2 Kidneys 90.4 
2175-3 Liver  613 

2175-5 Hylar lymph nodes 1 . 1 3  
2175-4 Lungs 438 

Ip 
W 

2183-1 
2183-2 
2183-3 
2183-4 
2183-5 
2183-7 
2183-8 
2183-9 
2183-10 

L e f t  femur 173 
Kidneys 92.4 
Liver  618 
Lungs 501 

Trachea 102 
Stomach-esophagus 3.57 x 10 

Hylar lymph nodes 1.94 

3 

Pharyngeal mucosa 9.40 
Nasal mucosa 61.1 

2190-1 Lef t  femur 209 
2190-2 Kidneys 104 
2190-3 Liver  492 
2190-4 Lungs 411 
2190-5 Hylar lymph nodes 0.654 

65.5 
71.0 
44.7 
66.7 
69.2 

87.2 
78.0 
28.7a 
60.9 
86.1 

38.3a 
72.2 
58.8 
71.6 
51.5 

12.7 
51.4 
45.8 
53.2 
44.3 
54.7 
45.9 
84.5 
94.0 

45.9 
42.6 
50.6 
86.9 
84.6 

0 2 0.36 
0 + 0.29 

1.1 z 0.2 
1 . 3  2 0.1 

0 2 0.39 

0 2 0.37 
0 5 0.26 
0 2 0.31  
0 5 0.32 

0.31 2 0.16 

0 2 0.47 
0 2 0.35 
0 2 0.34 

0 2 0.47 

0 2 0.40 
0 2 0.34 

64.3 2 2.1 

0 2 0.38 
2.3 2 0.2 

0 2 0.41  
0 0.42 

0 2 0.26 
0 2 0 . 3 1  

0 2 0.46 
0 2 0.33 
0 + 0.39 

0 ?; 0.42 

918 2 22 

1 . 9  0.2 

4 1.47 9.30xlO .. 

a: Reanalys is  y i e l d  



Table  3.2 (Continued)  

G. 
Sample No. Type T i s s u e  Yie ld ,  % dpm h239 pg u ug u/w Pu 

0 2 0.38 2193-1 Left femur 192  45.3 
2193-2 Kidneys 10 8 65.6 0 5 0.22 
2193-3 L ive r  751 34.7a 0 5 0 . 3 8  
2193-4 Lungs 40 5 91.7 
2193-5 Hylar  lymph nodes 1 .85  83 .1  0 i 0.40 

2194-1 Left  femur 220 43.93 1 . 8  5 0 . 1  
2194-2 Kidneys 8E.1 82.7 

2194-4 Lungs 453 69.6 289 5 7 
2194-5 Hylar  lymph nodes 2.75 95.5 0 5 0.46 

1 . 7  5 0 . 2  

0 2 0.31 
2194-3 L i v e r  626 56.1 0 2 0 . 2 1  

Cont ro l  C-2-1 
6 Contro l  C-2-2 

Con t ro l  C-2-3 
Con t ro l  C-2-4 
Con t ro l  C-2-5 
Cont ro l  C-2-7 
Con t ro l  C-2-8 
Con t ro l  C-2-10 

Cont ro l  C-7-1 
Cont ro l  0 7 - 2  
Cont ro l  C-7-3 
Con t ro l  C-7-4 
Con t ro l  C-7-5 
Cont ro l  C-7-7 
Con t ro l  C-7-8 
Cont ro l  C-7-9 
Cont ro l  C-7-10 

6 
Left femur 1 8 1  
Kidneys 63.5 
L i v e r  446 
t u n g s  362 
Hylar  lymph nodes 4.14 
Trachea 97.4 
Stomach-esophagus 1.19 x 1 0  
Nasal mucosa 63.5 

Left femur 1 9 3  
Kidneys 87.2 
L i v e r  558 

Hylar  lymph nodes 3.97 
Trachea 118  
Stomach-esophagus 4 .14  x 1 0  
Pharyngeal  mucosa 4 . 5 1  
Nasal mucosa 55.6 

t u n g s  32 7 

3 

78.9 
63 .5  
75.5 
65.2 
43.4 
88.4 

91 .1  

64.7 
61.0 
80.2 
77.3 
58 .1  
85.2 
27.4a 
49.b 
90.S 

54.3a 

0 2 0.34 
0 2 0.26 
0 2 0.44 

0 5 0.42 
0.54 2 0.07 

o 5 0 . 2 8  

0 0.29 
0 5 0.24 

0 5 0 .34  3.70 - 
0 2 0.49 
0 + 0.29 

0 0.37 

0 2 0.29 5.93 - 

23.9 t 1.1 

0 5 0.27 .. 

23.S 1 . 7  

0 2 0.29 

a :  Reana lys i s  y i e l d  



Table 3.3 P l u t o n i u m  Analvses of  Sheer, Urine 

239 G 
Samvle No. Date SamDle Yield. % dum Pu 

2031 

2031 

2031 

2031 

3 19 & 20 May 1.31~10 61.5 2.51+0.04x10 

23 May 758  48.7 455210 

3 

23 Aug 1.08xlO 53.2 14.320.6 

24 Aug 1.05X10 

3 

3 1.39+0.03~10 3 
61.9 

3 2033 19 & 20 May 2.57~10 47.3 4.2610.09~10 3 

2036 

2036 
2035 
2036 
2036 

2036 

2057 
2057 
2057 

4 16 May 821 54.0 2.35+0.02~10 

19 & 20 May 2.21~10~ 52.7 1.5420.02~10 

23 Aug 1.52X10 5 1 . 2  776220 

24 Aug 1.04~10 80.7 2.620.2 

4.83+O.O5xlO 3 45.6 3 17 May 1.02x10 
4 

3 

3 

3 No Date 1.40~10 41.9 677215 

17 May 760 48.0 12.420.4 
4 19 & 20 May 1.74~10~ 64.4 1.00+0. OlXlO 

21 May 1.64~10 79.0 13623 3 

2081 16 June 2.04~10 53.7 559511 3 

2087 
2087 
2087 

2087 
2087 

2087 

2087 

17 May 705 37.7 917224 

19 & 20 May 1.30~10 75.9 8 6 2218 3 

3 38.3 21025 19 June 2.08~10 

20 June 809 73.9 1.44+0.02~10 
23 Aug 2.12x10 66.3 9.2420.41 

24 Aug 1.43xlO 47.2a 14.120.6 
No Date 1.27xlO 79.5 15.420.4 

4 

3 

3 
3 

a: Reanalysis yield 
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G 
Sam 0 0.  t Yiel d P 239 

2092 

2092 
2092 

19 & 20 May 

20 June 

23 Aug 

2097 19 & 20 May 

2111 
2111 
2111 
2111 
2111 

19 & 20 May 

23 May 

20 June 

23 Aug 

24 Aug 

2131 18 June 

2133 
2133 
2133 
2133 

2133 

2134 
2134 

2134 
2134 

17 May 

23 May 

1 6  June 

23 Aug 

24 Aug 

17 May 

19 & 20 May 

18 June 

23 Aug 

2137 19 & 20 May 

2157 

2157 
2157 

21.57 

17 May 

21 May 

23 May 

23 Aug 

3 

3 
3 

1.82~10 
1.35~10 

1.35~10 

3 1.92~10 

3 

3 

3 
3 

1.55x10 

1.03~10 
2.26~10 
1.12xlO 
821 

3 1.84~10 

880 

1. O6X1O3 
3 

1.O6x10 
3 1.47~10 
3 1.18xlO 

544 
2.OlxlO 

1.60~10 
1.38~10 

3 
3 

3 

3 2.47~10 

3 

3 

3 

3 

1.83~10 
1.73~10 
1.04~10 

1.42~10 

43.5 
75.9 

48.8 

72.2 

79.1 
81 .2  

29.4 a 

83. 3a 
50.4a 

57.3 

62.7 

61.7 
52.4 
52.8 

42.5 

29 .7  

55.8 

S7.8 

64.9 

5?. 4 

59.0 
78.3 
50.1 

37.6 a 

1.1420. 03x103 
29.3i0.9 

020.37 

73.2il. 9 

3 6.32+0.14~10 
2 5 3+6 
64.6L3.1 

11123 
388212 

659214 

3 

3 
2.3 9+0.04xlO 
1 . 0 7 + 0 . 0 2 ~ 1 0  

162+5 
51.321.4 
245+6 

3 
4 

6.8920.14~10 
1 . 2 5 ~ 0 . 0 2 ~ 1 0  

13824 
020.35 

3 7.68+0.15~10 

3 
3 
3 

1.92+0.03~10 
4.10+0.10~10 
1.67+0.03~10 
20.720.7 

a :  Reanalysis  y i e l d  
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Table 3.3 (Continued) 

G 
Samole No. Date SamDle Y i e l d .  % dDm h239 ’ 

2172 
2172 

2172 
2172 

2172 
2172 

2172 

3078-8 
3078-E 
3078-E 

16 May 

19 & 20 May 

23 May 

19 June 

20 June 

23 Aug 

24 Aug 

18 June 

20 June 

23 Aug 

19 & 20 May 

23 May 

858 

1.25X103 

723 
3 1.58x10 
3 2.08~10 
3 1.09xlO 
3 l.OlXl0 

~ 5 9 x 1 0 ~  

998 
1.14~10 3 

3 

3 
2.08X10 

1.OlxlO 

59.5 
58.5 

77.1 

41. 7a 

63.9 

49.1a 
55.1 

53.7 
37. 

80.5 

80.7 
88.3 

1.0720. 0 2 ~ 1 0 ~  
3 2.2320.04X10 

671213 
458211 

19952 
21.720.6 

672214 

020.36 
14.450.4 

O+O .41 

3 4.2220.09xlO 

853217 

a:  Reanalysis y i e l d  
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Table 3 . 4  Plutonium Analvses of Sheep Feces  

239 G 
1 S a m  e No. a t  Yie ld  d m Pu 

2031 1 9  & 20 May 

2031 D+9O 

2036 

2057 

2057 

2087 

2087 

2087 

2036 17  May 

2036 1 9  & 20 May 

D+90 

17  May 

9 & 20 May 

17  May 

9 & 20 May 

D+90 

2092 1 9  & 20 May 

2092 2 1  May 

2092 D+90 

2097 1 7  May 

2097 1 9  & 20 May 

2097 2 1  May 

2111  1 9  & 20 May 

2111  21  May 

2111  D+90 

2133 1 7  May 

2133 1 9  & 20 May 

2133 D+9O 

1.74X103 

2 . 0 1 ~ 1 0 ~  

305 

1.2ox10 

2 . 5 5 ~ 1 0  

3 

3 

287 

2 . 1 4 ~ 1 0 ~  

2 68 

1 . 3 0 ~ 1 0  

1.78~10 

3 

3 

3 
1.08x10 

670 

2 . 0 3 ~ 1 0  3 

154 

1 . 9 1 ~ 1 0  

678 

3 

886 

365 

2 . 4 8 ~ 1 0  
3 

240 

1 . 7 4 ~ 1 0  

2 . 3 9 ~ 1 0  

3 

3 

5 2 . 0  

42.5 

38 .6  

61.0 

47.4 

51 .3  

57 .9  

5 9 . 3  

55 .2  

33. 5a 

37.4a 

29. 5a 

28. 5a 

86.7 

54.6 

63.1a 

53.0 

75 .1  

34.Za 

87 .2  

34.7a 

39 .4  

3 4 .08+0.06~10 

lSl+S 

42.021.5 
3 1.71+0.03x10 

47.521.1 

11.8L0.4 

72.521.8 

1.4820.03 

3.92+0.05xlO 3 

117+4 

3 
1 .1320 .02~10  

69.121.9 

29.422.2 

3.1720.22 

12 .720 .4  

4.3020.25 

30427 

20 .4 i0 .7  

14 .251 .1  

70 .7 i2 .0  

28429 

88.423.9 

a :  Reana lys i s  y i e l d  
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Table 3 . 4  (Continued) 

239 G 
Sample No. Date Samule Yield. % dDm Pu 

2134 17 May 
2134 1 9  & 20 May 

2134 D+90 

2157 1 9  & 20 May 

2157 Dt90 

2167 17 May 

2172 19  & 20 May 

2172 m 9 0  

1 9  & 20 May 

3078-AKA "BTrb D+ 90 

445 

2. 1iX1o3 
3 2.22X10 

2 . 1 1 ~ 1 0 ~  
3 2.28XlO 

481 

3 

3 
1 . 5 9 ~ 1 0  

1.92~10 

1.71~10~ 

3 . 0 0 ~ 1 0 ~  

65 .6  

26.4a 

2 2 .  7a 

4 8 . 3  

5 7 . 5  

7 7 . 3  

38.3a 

4 7 . 1  

50.2 

70.8 

11 .420 .4  

2.42+0.07~10 

1 . 7 8 + 0 . 0 4 ~ 1 0  

3 

3 

644214 

3 9 .421 .6  

628216 

499213 

52 .821 .4  

1.57+0.03~10 3 

24.220.7 

b AKA = Also  known as "8" 

a: Reanalysis yield 
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Table 3.5 Plutonium and Uranium Analyses o f  Bur ro  T i s s u e s  

Sample No. Type 

3001-1 L e f t  femur 
3001-2 Kidneys 
3001-3 L i v e r  
3001-4 Lungs 
3001-5 Hylar  lymph nodes 

3005-4 Lungs 
3005-5 Hylar  lymph nodes 
3005-7 Trachea 
3005-8 Stomach-esophagus 
3005-9 Pharyngeal  mucosa 
3005-10 Nasal  mucosa 

3007-lb 
3007-Zb 

cn 3007-3b 
O 3007-4b b 

3007-5 
3007-0 
3007-7 
3007-8 
3007-9 
3007-10 

3007-1' 
3007-2' 
3007-3C>d 
3007-4' 
300 7- 5' 

3008-6 
3008-10 

L e f t  femur 
Kidneys 
L i v e r  
Lungs 

Hylar  lymph nodes 
Right  femur 
Trachea 

Stomach-esophagus 
Pharyngeal  mucosa 
Nasal mucosa 

L e f t  femur 
Kidneys 
Liver  
Lungs 

Hylar lymph nodes 

Right  femur 
Nasal mucosa 

a :  Reanalys is  y i e l d  
b: Box # 31 

pg  u I'g ,u/ug Pu 239 G .  
'Tissue Yie ld ,  % dpm Pu 

32.7 0 5 0.45 3 
1.00 x 1 0  

0 + 0 .41  57.4 
26.4a 1 .8  f 0 . 2  3 789 

1 .93  x l o 3  
1 . 2 4  x 10 91.5 57.2 1.1 
3.52 59.5 0 ?; 0.38 

1 .05  x 1 0  
2.72 57.8 0 L 0.42 
449 
1 . 2 5  x 1 0  
28.4 81.7 1 . 2  5 0 . 1  
117 91.7 3.85 5 0 . 2 1  

3 55.5 1.59 L 0 . 0 4 ~ 1 0  

58.2 288 2 8 
67.2 1 . 0 3  t 0 . 0 3 ~ 1 0  

3 

3 3 

996 

3 76 3 
1.36 x l o 3  
1.27 x 10 
6.84 
997 
383 
1 . 8 1  x 10 
b9.8 
84 .1  

3 

88.9 
56.4 
76.8 
86.6 
62.7 
52.2 
67.1 
88.4 
72.5 
78.7 

0 + 0.42 
0 f 0.39 

20.8 L 0.6 
33.8 L 1.0 

0 0.34 
0 ?; 0.47 

0.79 5 0.10 
50.7 1 . 2  
3.81 & 0.28 

0 2 0.32 

3 
1.04 x 1 0  51.8 1.1 + 0 . 1  
9 76 n 49.5 0 0.34 
2.78 x 10; 80.0 39.8 f 0.9 

3.93 86.8 0 2 0.39 

45 .1  0.69 2 0.09 1 .20  x 10 

1 . 3 8  x 1 0  89.8 188 2 4 

3 

173 80.8 7.59 5 0.30 

c :  Box # 26 
d :  Two samples l a b e l e d  "3007-3 and 3118-3" 

2 
4 . 1 1  3.77 x 10 

4 7.37 3.16 x 10 



Table  3 . 5  (Continued)  

Mean 
Sample No. Type Tissue Yield,  % dpm PU pc u P d l J  LIE U/UE Pu 

3012 Cont ro l  -1 L e f t  femur 1.38 x 10 25.6" 1 . 2  5 0 . 1  

239 G. 

3 

3 3012 Cont ro l  -2 Kidneys 605 
3012 Cont ro l  -3 Liver  2.34 x l o 3  
3012 Cont ro l  -4 Lungs 1.46 x 10 81.5 0.56 2 0.06 
3012 Cont ro l  -5 Hylar  lymph nodes 6.65 83.5 0 2 0.43 

74.2 0 t 0.42 
75.4 2 . 1  f 0.2 

3019-10 Nasal mucosa 1 3 1  94 .1  148 5 5 

3020-1 
3020-2 
3020-3 
3020-4-A 
3020-4-B 
3020-5 
3020-6 
3020-7 

v1 3020-8 
3020-9 
3020-10 

3025-1 
3025-2 
3025-3 
3025-4 
3025-5 

3032-10 

Left femur 
Kidneys 
L i v e r  
Lungs 

Hylar  lymph nodes 
Right  femur 
Trachea 

Stomach-esophagus 
Pharyngeal  mucosa 

Nasal  mucosa 

L e f t  femur 
Kidneys 
L i v e r  
Lungs 

Hylar lymph nodes 

Nasal  mucosa 

44.7 3 1.05 x 1 0  
38. la 
6 4 . 5  3 570 

1 .14  x 1 0 3  
1 . 1 9  x 10 92.0 

6 . 0 1  78.5a 
1 . 2 0  x 10 56 .1  ~~ 

51.5 
82.9 

76 8 
1.69 x 10 
46.4 63.9 
149 65.6 

1 .45  103  48.6 
6 4 . 1  
84.0 3 749 

2.09 x l o 3  
1 .44  x 1 0  87.3 
2.72 89.4 

145 64 .8  

3 

1 . 0  0.1 

6.57 2 0.40 
1 . 8 5  2 0 . 0 3 ~ 1 0  43.6 4 0 . 5 ~ 3 . 1  3 . 1 8 ~ 1 0  

0 5 0.46 

3 

37 .4  
0 t 0.29  
0 f 0 . 4 4  

311 2 8 
1 . 1 8  i 0.03x103 
61.8 2 1 . 2  
52.0 2 1 . 0  

1 . 4  5 0 . 1  
0 2 0.32 

33.3 2 1.1 
948 2 1 9  

0 - + 0.35 

3 3.38 0.03xlO 

3033-1 Lef t  femur 1 . 0 4  x 10 26. 2a 0.94 2 0 . 1 1  3 

53.3 0 2 0 .29  
3 45. sa 14.3  0 . 3  

3033-2 Kidneys 637 
3033-3 L i v e r  2.33 x l o 3  

87.1 23.1 - + 0.7  3033-4 Lungs 1 . 2 3  x 10 
3033-5 Hylar  lymph nodes 10.2 69.7 0 0 .44  

3039-10 Nasal mucosa 150 79.4 174  5 5 

a :  Reanalys is  y i e l d  



Table 3.5 (Continued)  

239 i. 
Sample No. Type T i s s u e  Yie ld ,  ,% dpm Pu 

3042-1 
3042-2 
3042-3 
3042-4 
3042-5 

3045-1 
3045-2 
3045-3 
3045-4 
3045-5 

3053-2 
3053-3 
3053-4 
3053-5 

3076-1 
3076-2 
3076-3 
3076-4 
3076-5 

3109-1 
3109-2 
3109-3 
3109-4 
3109-5 

3111-1 
3111-2 
3111-3 
3111-4 
3111-5 

V l  
ba 

Lef t  femur 
Kidneys 
Liver  
Lungs 

l ly la r  lymph nodes 

L e f t  femur 
Kidneys 
L i v e r  
Lungs 

Hylar  lymph nodes 

Kidneys 
L i v e r  
Lungs 

Hylar  lymph nodes 

L e f t  femur 
Kidneys 
Liver  
Lungs 

Hylar  lymph nodes 

Lef t  femur 
Kidneys 
Liver  
Lungs 

Hylar  lymph nodes 

L e f t  femur 
Kidneys 
Liver  
Lungs 

Hylar  lymph nodes 

3 

3 

1 .17  x 10 
624 

1 .34  x 1 0  
9.84 

3 1 .08  x 10 

3 1 . 8 1  x l o 3  
1.17  x 1 0  
7.63 

2.05 x l o 3  

628 

3 

2.96 x l o 3  
1.62 x 1 0  
11 .7  

3 1 .21  x 10 

3 771 
2.72 x l o 3  
1 .34  x 10 
8.19 

3 1 . 1 9  x 1 0  

3 845 
2.97 x l o 3  
1 . 4 3  x 10 
1 0 . 1  

1 .09  x 10 
648 

1.43 x 10 
2.02 

1 .02  x l o 3  

3 

3 2 .01  x l o 3  

5 1 . 1  
61 .9  
53.2 
87.9 
74.1 

52.6 
67 .1  
43.1 
84.5 
89.0 

50 .3  
32.5 
87.7 
77.6 

61.0 
87.4 
65.2 
54.5 
69.5 

55.4 
44.4 
65.4 
92.5 
51.2 

51.0, 
35.2 
38. Za 
87.9 
65 .1  

1 . 4  + 0 . 1  

13.6 + 0 . 4  
60 .3  I 1 . 9  

0 z 0.28  

0 2 0.39 

0 2 0.37 
0 + 0.34 

32 .5  z 1.1 
1 .05  2 0.02xlO 

0 2 0.39 

0 2 0.41  
32.4 L 1.3  
85.7 2 2 .3  

0 2 0 . 4 1  

0 0 . 3 2  
0 + 0 .21  

1 8 . 3  0.5 
2 .39  + 0.03x10 

0 T - 0.37 

0 + 0.44 
0 0.35 

14 .3  2 0 .4  
52.1 2 1 . 4  

0 2 0.39 

0 5 0.42 
10 .2  5 0.4  
47.0 2 1 . 3  
60.0 2 1 . 7  

0 2 0.34 

a :  Reanalys is  y i e l d  



Table  3.5 (Continued1 

Mean 
Sample No. Type T i s sue  Yie ld ,  % dpm F’u Pg u PEIP vg V l ! 4 . P U  

239 G. 

3 3123 Contro l  -1 Left femur 1.22 x 10 

3 3123 Contro l  -2 Kidneys 623 
3123 Contro l  -3 Liver  2.09 x lo3 
3123 Contro l  -4 Lungs 1.45 x 1 0  
3123 Contro l  -5 Hylar  lymph nodes 2.81 

3127-4 
3127-10 

3131-1 
3131-2 
3131-3 
3131-4-A 

uI 3131-4-8 
3131-5 
3131-6 
3131-7 
3131-8 
3131-9 
3131-10 

3138-1 
3138-2 
3138-3 
3138-4 
3138-5 
3138-6 
3138-7 
3138-8 
3138-9 
3138-10 

Lungs 
Nasal mucosa 

L e f t  femur 
Kidneys 
Liver  
Lungs 

Hylar lymph nodes 
Right  femur 
Trachea 

Stomach-esophagus 
Pharyngeal mucosa 

Nasal mucosa 

L e f t  femur 
Kidneys 
Liver  
Lungs 

Hylar  lymph nodes 
Right  femur 
Trachea 

Stomach-esophagus 
Pharyngeal mucosa 

Nasal mucosa 

1.43 lo3 
178 

1.01 x 10 
6 54 

1.11 x 10 

0.435 

409 
980 
30.5 
131 

855 
518 
1.96 x 10 
952 
13.2 

324 
925 
40.6 
159 

3 

3 1.81 x lo3 

1.19 103 

3 

1.01 lo3 

57.6 
62.3 
57.4 
67.2 
51.4a 

76.6 
74.6 

42.4 
67.4 
69.Sa 
95.5 

79.6 
46.2 
44.2 
59.0 
77.4 
74.1 

45.7a 
55.2 
62.Za 
53.1 
69.3 
50.7 
65.7 
51.9 
54.6 
87.7 

0 2 0.31 
0 2 0.38 

2.1 2 0.2 
0 5 0.41 
0 2 0.35 

14.3 2 0.4 
336 2 7 

0 2 0.37 
0 2 0.29 

1.50 2 0.03x10 

0 2 0.41 
2.49 2 0.14 

7.59 2 0.13xlO 

77.7 2 2.0 

3 172 2 4 

451 2 9 
2.0 2 0.2 

0.97 + 0.15 
0 0.24 

20.2 + 0.8 
23.0 z 0.7 
7.26 2 0.35 
0.68 + 0.09 
72.8 0.5 
5.99 5 0.27 

0 2 0.44 
0 2 0.32 

4.13 

7.98 
10.1 

3.88 

2 9.00+0.11 8.75xlO 

a :  Reanalys is  y i e l d  



Table  3.5 (Continued)  

G. Mean 
Sample No. Type T i s s u e  Y i e l d ,  7; dpm F’u239 IlF u !Jab !% U/PP pu 

3146-1 
3146-2 
3146-3 
3146-4-A 
3146 -4- B 
1346-5 
3146-6 
3146-7 
3146-8 
3146-10 

3147-10 

3148-10 

3176-1 
3176-2 
3176-3 
3116-4-A 
3176-4-8 
3176-5 
3176-6 
3176-7 
3176-8 
3176-9 
3176-10 

m 
Ip 

L e f t  femur 
Kidneys 
Liver  
Lungs 

Hylar  lymph nodes 
Right  femur 
Trachea 

Stomach-esophagus 
Nasal mucosa 

Nasal  mucosa 

Nasal mucosa 

L e f t  femur 
Kidneys 
L i v e r  
Lungs 

Hylar  lymph nodes 
R i g h t  femur 
Trachea 

Stomach-esophagus 
Pharyngeal  mucosa 

Nasal  mucosa 

3180 Cont ro l  -1 Left  femur 
3180 Cont ro l  -2 Kidneys 
3180 Cont ro l  -3 L i v e r  
3180 Cont ro l  -4 Lunes 

3 1 .17  x 1 0  

3 9h2 
3.11 x I O 3  
1 .37 x 1 0  

2.97 
1.18 x 1 0  
40 9 
1 .15  x 1 0  
98.2 

192 

1 6  7 

915 

3 449 
1 . 3 4  x l o 3  
1.16 x 1 0  

5.44 
996 
499 
1.16 x 1 0  
45.3 
98.1 

978 
704 

1 .26  x 1 0  

3 

3 

3 2.10 x l o 3  

3180 Cont ro l  -5 Hylar  lymph nodes 6 .39  

a :  Reanalys is  y i e l d  

45.4 
53.2 
72.Oa 
72.4 

65.6 
57.6 
53.7 
77.6 
79.2 

74.2 

62.5 

58.8 

74.7 
94.6 

70 .1  
37.0 
85.2 
60 .1  
83.4 
78.1 

42.1a 
51.6 
56.4 
75.6 
70.5 

38.Sa 

5.38 5 0.29 
1 . 5  5 0 . 2  
262 5 5 

96.9 5 2 . 9  16 .9  
14.8 

0 5 0.47 
1 .3  5 0 . 1  

9.04 2 0 . 3 4  
6.82 5 0.39  
8 .85  - + 0 . 3 5  

4 15.951.1 2 . 3 8 ~ 1 0  

3.40 i 0 . 3 1  

1 . 3  5 0.1  

1.1 2 0.1  
1 . 4  5 0.1  

5.90 5 0.33 
89 .8  5 2.8 

0 0.31 
3.42 5 0.18 

25.1 5 0.9 
13 .5  5 0.4 

2 . 1  5 0.1 

2.8 + - 0.2 

1 . 2  5 0 . 1  
0.66 + 0.10 

0 0.47 
53.6 2 1 . 3  

0 5 0.36 

4 8.45 8.2050.25 1.33xlO 
7.94 



Table 3.6  Plutonium Analyses of Del Year B i o l o g i c a l  Samples 

A.  Dog T i s s u e s  

G 
SamDle No. Type T i s s u e  Yie ld ,  % dpm Pu239 

1039-1 
1039-2 
1039-3 
1039-4 
1039-5 

1048-1 
1048-2 
1048-3 
1048-4 
1048-5 

1072-1 
1072-2 
1072-3 
1072-4 
1072-5 

1078-1 
1078-2 
1078-3 
1078-4 
1078-5 

1090-1 
1090-2 
1090-3 
1090-4 
1090-5 

1111c-1 
1 l l l C - 2  
l l l l C - 3  
l l l l C - 4  
l l l l C - 5  

1120-1 
1120-2 
1120-3 
1120-4 
1120-5 

Femur 
Kidneys 
Liver  
Lungs 

Hylar lymph nodes 

Femur 
Kidneys 
Liver  
Lungs 

Hylar  lymph nodes 

Femur 
Kidneys 
Liver  
Lungs 

Hylar  lymph nodes 

Femur 
Kidneys 
L i v e r  
Lungs 

Hylar  lymph nodes 

Femur 
Kidneys 
L i v e r  
Lungs 

Hylar lymph nodes 

Femur 
Kidneys 
L i v e r  
Lungs 

Hylar  lymph nodes 

Femur 
Kidneys 
L i v e r  
Lungs 

Hylar  lymph nodes 

12.6 
54.2 

370 
114 

4.55 

25.2 
51.0 

85.0 
2 14 

0 .48  

69.3 
77.5 

294 
1 2 1  

2.92 

35.2 
76.9 

91.2 
211 

1.20 

60.0 
75.0 

36 3 
138 

1.00 

53.3 
58.5 

351 
1 0 7  

1.31 

57.6 
84.1 

406 
119  

2.62 

58.3 
85.6 
18.9 
70.8 
68.9 

54.2 
63.5 
65.2 

78.3 

77.5 
68.9 
64.0 
59.3 
88.2 

71.5 
76.9 
40.6 
82.4 
77.9 

64.8 
89.5 
64.6 

6 6 . 2  

52.5 
68.0 
78.5 

44.7 

53.6 
70.8 
56.5 
83 .5  
47.4 

78.8  

2?.4a 

82.2 

0 f 0.31 

0 ?; 0.24 
4.31 f 0.26 

0 5 0.22 

1.1 ?; 0.1 

0 + 0.19 
0 f 0.26 

1 . 2  + 0.2 
5.87 0.27 
2.3 f 0 . 1  

0 . 7 7  f 0.19 
0 f 0.31  

0.49 2 0 . 1 1  
8.17 ?; 0.44 

0 0.19 

0 2 0.24 
0 f 0.25 

0 5 0.32 
0 ?; 0.39 

0 2 0.22 

0 ?; 0.25 
0 2 0 . 1 5  
0 + 0 . 3 3  

3.4 f 0.2 
0 2 0.17 

0 2 0.28 

0 L 0.33 
0 2 0.24 

0 z 0.35 
0 f 0.26 

22.6 1 . 7  

'26.2 1 . 3  
0 & 0.34 

0 2 0.19 
0 2 0.25 

a - Reanalys is  y i e l d  
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Table  3.6 (Continued) 

B. Sheep T i s s u e s  

239 G 
Sample No. Tvpe T i s s u e  Yie ld ,  '% dDm Pu 

2004-1 
2004-2 
2004-3 
2004-4 
2004-5 

2017-1 
2017-2 
2017-3 
2017-4 
2017-5 

2038-1 
2038-2 
2038-3 
2038-4 
2038-5 

2054-1 
2054-2 
2054-3 
2054-4 
2054-5 

2072-1 
2072-2 
2072-3 
2072-4 
2072-5 

2113-1 
2113-2 
2113-3 
2113-4 
2113-5 

2114-1 
2114-2 
2114-3 
2114-4 
2114-5 

2147-1 
2147-2 
2147-3 
2147-4 
2147-5 

Femur 
Kidneys 
L i v e r  
Lungs 

Hylar  lymph nodes 

Femur 
Kidneys 
L ive r  
Lungs 

Hylar lymph nodes 

Femur 
Kidneys 
L i v e r  
Lungs 

Hylar lymph nodes 

Femur 
Kidneys 
L i v e r  
Lungs 

Hylar lymph nodes 

Lef t  femur 
Kidneys 
L i v e r  
Lungs 

Hylar  lymph nodes 

Femur 
Kidneys 
L ive r  
Lungs 

Hylar lymph nodes 

Femur 
Kidneys 
L i v e r  
Lungs 

Hylar lymph nodes 

Femur 
Kidneys 
L ive r  
Lungs 

Hylar lymph nodes 

234 42.5 
113  35.7 
501  44.1 
404 73.1 

4.8 86.1 

330 60.7 
116 86.4 
56 5 84.6 
445 46.0 

26.6 7 1 . 1  

233 41.8 
99.0 91.3 

50 8 59.9 
479 42.3 

21.7 65.5 

312 
123 

47.5 
79.7 

524 34.9 
451 76.5 

5.36 87.5 

199 33.7 
10 3 50.2 
530 R6.4 
36 8 49.3 

5.47 77.4 

211  56.0 
67.2 88.4 
36 4 
187 

52.5 
~ 09.2 

13.6 38.7 

221  83.4 
83.7 
77.2 

109 
458 
384 89,9 

6.22 55.6 

247 33.7 
107 86.2 
496 57.6 
36 3 35.5 

9.P9 80.1 

0 2 0.27 
0 5 0.29 

138 i 5 
1.1 5 0.2 

0 2 0.29 

0 0.22 

0 5 0.28 

0 5 0.24 

0 5 0.15 

27.1 2 0.8 

0 2 0.25 

0 2 0.21 

0 5 0.18 
0 2 0.32 

0 2 0.26 

0 2 0.33 
0 2 0.24 

30.4 5 1 . 5  
0 2 0.22 
0 2 0.14 

0 5 0.40 
0 2 0.27 
0 2 0.38 

0 2 0.31 

0 2 0.29 
0 2 0.18 

1 . 5  2 0.2 

20.2 5 0 . 9  
5.84 5 0.61 

0 5 0.33 

0 2 0.32 
0 + 0.16 
0 0.29 
0 2 0.23 

99.6 5 3.3 

2.9 2 0.3 
0 2 0.18 

6.51 2 0.97 
0 2 0.27 

0 5 0.20 
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Table 3.6B (Continuedl  
G 

Sample No. Type Tissue  . Yield, % dpm pU239 

2159-C-1 Femur 289 58.6 0 2 0.26 
2159-02 Kidneys 125 53.3 0 2 0.23 
2159-C-3 Liver  550 44.9 0 2 0.33 
2159-C-4 Lungs 473 67.4, 0 2 0.26 
2159-C-5 Hylar lymph nodes 1 1 . 3  17 .5  0 2 0.47 

2185-1 Femur 228 38.9 16.7 2 0.7 
2185-2 Kidneys 80.0 87.1, 0 2 0.27 
2185-3 L i v e r  40 3 18.6 0 t 0.42 

0 2 0.32 
11.2 2 0.5  2185-4 Lungs 393 47.3 

2185-5 Hylar lymph nodes 7.37 74.4 

XXX-1 Femur 289 38.3 4 .1  2 0.3  
xxx- 2 Kidneys 127 76.6 0 2 0.31 
xxx- 3 L i v e r  710 79.2 0 2 0.21 
xxx-4 Lungs 50 3 77.8 o 2 0.18 
xxx- 5 Hylar lymph nodes 7.30 62.8 0 5 0.39 

Y-1  Femur 198 49.3 0 + 0.26 
Y-2 Kidneys 97.4 58.5 0 f 0.35 

Y-4 Lungs 386 46.8 0 2 0.37 
0 5 0.27 Y-5 Hylar lymph nodes 6.40 63 .1  

Y-3 Liver  495 67.7 0 2 0.22 
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Table 3.6 (Continued) 

C. Sheep Urine 

239 G 
Sample No. Date Sample Y i e l d ,  % dpm Pu 

20 31  
2031 
20 31  
20 31  
2031 

2036 
2036 
2036 
2036 
2036 

Aug. 8 
Aug. 9 
Aug. 1 0  
Aug. 11 
Aug. 1 2  

Aug. 3 
Aug. 4 
Aug. 5 
Aug. 6 
Aug. 7 

2087 Aug. 3 
2087 Aug. 4 
2087 Aug. 5 
2087 Aug. 6 
2087 Aug. 7 

2092 
2092 
2092 
2092 
2092 

2097 
2097 
2097 
2097 
2097 

2111 
2111  
2111 
2111 
2111 

2133 
2133 
2133 
2133 
2133 

Aug. 8 
Aug. 9 
Aug. 1 0  
Aug. 11 
Aug. 1 2  

Aug. 3 
Aug. 4 
Aug. 5 
Aug. 6 
Aug. 7 

Auk. 3 
Aug. 4 
Aug. 5 
Aug. 6 
Aug. 7 

Aug. 8 
Aug. 9 
Aug. 1 0  
Aug. 11 
Aug. 1 2  

515 
1 . 8 0  x l o 3  
1 . 4 4  x l o 3  
1 . 2 1  x 10 

.. 893 

776 
1 . 6 1  x l o 3  
1 . 5 4  x l o 3  
1 . 7 1  x l o 3  
1 .62  x 1 0  

583 
1 .74  x l o 3  
1 .08  x l o 3  
1 . 6 1  x l o 3  
1 .45  x 10 

802 
2 .33  x l o 3  
1 . 7 5  x 10 

489 
822 

86 8 
794 

1.20 x l o 3  
1 .57  x 10 

722 

776 
1 . 7 3  x l o 3  
1 .60  x l o 3  

1 . 6 1  x 1 0  

3 2 . 3 1  x l o 3  
1.87 x l o 3  
1.60 x l o 3  
1 . 9 5  x l o 3  
1 .59  x 1 0  

1 .10  x l o 3  

44.6 
46 .5  
81.7 
48.3 
39.4 

71.8 
48.8 
85.4 
68.6 
58.6 

69.2 
54.4 
80.4 
48.7 
85.5 

59.8 
73.3 
84.5 
83.2 
45.6 

74.2 
70.8 
74.3 
60.5 
81.1 

47.3 
50.9 
81.7 
56.9 
64.4 

8 9 . 1  
57.8 
81.8 
80.4 ---- 

0.78  5 0.16 
7.17 2 0.65 

0 + 0.24 

0 5 0.32 
1 .2  f 0.2 

1 .6  k 0.2 
0 2 0.19 

2.6 5 0 .3  
0.90 5 0.17 

0 2 0.24 

0 2 0.26 
0 5 0.20 

0 5 0.10  
0 .89  5 0.18 

0 5 0 . 1 9  

0.42 : 0.17 
9.54 2 0.57 

0 2 0.25 
0 + 0.22 

9.52 f 0.55 

0 5 0.26 
0 0.25 

1 . 9  2 0.2 

0.92 5 0.15  
1 . 2  2 0.2 

0.47 5 0.14  
2 .2  2 0.4  

0 2 0.22 
1.1 2 0.2 
3.2 : 0.2 

o 2 0.18 
11.0 5 0 .5  

0 5 0.23 
0 2 0.19 

b --__ 

b - l o s t  i n  analysis  
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Table  3.6C (Con t inued l  

239 G 
SarnDle No. Date Sample ‘Yie ld ,  % dpm Pu 

2134 
2134 
2134 
2134 
2134 

2157 
2157 
2157 
2157 
2157 

2172 
2172 
2172 
2172 
2172 

3078B 
30788 
3078B 
3078B 
3078B 

3079 
3079 
3079 
3079 
30 79 

Aug. 8 
Aug. 9 
Aug. 10 
Aug. 11 
Aug. 12 

Aug. 3 
Aug. 4 
Aug. 5 
Aug. 6 
Aug. 7 

Aug. 8 
Aug. 9 
Aug. 10 
Aug. 11 
Aug. 1 2  

Aug. 3 
Aug. 4 
Aug. 5 
Aug. 6 
Aug. 7 

Aug. 8 
Aug. 9 
Aug. 10 
Aug. 11 
Aug. 1 2  

3 1 .72  x l o 3  
2 .53  x l o 3  
1 .37  x l o 3  
1 . 0 4  x 1 0  

995 

800 
1 . 4 3  x l o 3  
1.27 x l o 3  
1 . 4 5  x l o 3  
1.10 x 10 

3 1 .64  x l o 3  

1 .75  x lo3 
1 .75  x l o 3  
2.02 x 1 0  

3 1 .15 x l o 3  
1.95 x lo3  
1.44 x l o 3  
1.30 x l o 3  
1 .58  x 10 

3 3.30 x lo3 

1.30 x l o 3  
1.26 x l o 3  
1.11 x 1 0  

2.85 x l o 3  

3.34 x l o 3  

71.6 
85 .4  
88.4 
44.9 
88 .1  

55.8 
81.7 
79.9 
61.6 
52.5 

74.8 
79.9 
78.6 
76.9 
61 .0  

71.7 
68 .5  
71 .1  
75.4 
63 .2  

70.8 
68.6 
84.3 
62.8 
73.7 

0 0 .25  
0.52 + 0.18 
0.73 0.25 
1 .3  f 0 . 2  

0 + 0 .13  

0 2 0 .25  
0.90 2 0 . 2 1  
0.63 + 0.19 

- 

0 i 0.18 
2 . 1  2 0.2  

0 2 0.28 
0 + 0.22  

0 2 0.24  
0.39 2 0.19 

0 f 0.18 

1 . 2  2 0.2  
1 . 7  2 0.2 
1.1 0.2 
3.4 2 0 .3  

10 .9  2 0.7 

0 + 0.21  
0.40 0.18 

0 2 0.23 
0 + 0.34 
0 f 0.25 
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Table 3.6 (Cont inuedl  

D .  Sheep Feces 

G 
Sample No. Date Sample Y i e l d ,  % dpm F’u239 

2031-F Aug. 1 2  1 .69  x 1 0  42.4 25.5 2 1 . 6  

2036-F Aug. 7 2.80 x 1 0  37.5 40.2 i 2.3 

2087-F Aug. 7 1 . 6 5  x 1 0  39.6 33.8 : 1 . 9  

3 

3 

3 

3 2092-€ Aug. 1 2  2.99 x 10 35.5 21.7 -c 1 . 6  

2097-F 

2111-F 
2133-F 

2134-F 

2157-F 

2172-F 

30788-F 

3079-F 

Aug. 7 1.46 x 10 34.7 49.9 2 2.1 3 

3 13 .4  2 0.8 50.6 Aug. 7 2 .04  x 10 
Aug. 12 986 38.2 25.4 2 1.8  

Aug. 1 2  2.29 x 10 37.9 40.4 2.5 3 

Aug. 7 1 . 6 3  l o 3  55.7 37.4 2 2 . 0  

Aug. 1 2  1.31 x 10 26.4 45.3 % 2 . 6  

Aug. 7 1 . 0 1  x 10 28.8 33.7 2.3 

Aug. 1 2  1 .47  l o 3  34.9 28.5 2 1 .9  

3 

3 

60 



Table 3.6 (Continuedl  

E. Burro T i s s u e s  : 

239 G 
Sample No. Tvpe T i s s u e  Yield,  % dDm FU 

3000-C-1 
3000-C-2 
3000-03 
3000-G4 
3000-C-5 

3017-1 
3017-2 
3017-3 
3017-4 
3017-5 

3037-1 
3037-2 
3037-3 
3037-4 
3037-5 

3069-1 
306 9-2 
3069-3 
3069-4 
3069-5 

3122-1 
3122-2 
3122-3 
3122-4 
3122-5 

3140-1 
3140-2 
3140-3 
3140-4 
3140-5 

3 Femur 1 .08  x 1 0  
Kidneys 902 
L i v e r  3.52 x l o 3  
Lungs 1.46 x 1 0  

Hylar lymph nodes 26.3 

3 Femur 1 . 2 5  x 10 
Kidneys 715 
L i v e r  3.48 x l o 3  
Lungs 1 . 2 1  x 1 0  

Hylar  lymph nodes 17.6 

3 Femur 1.25 x 1 0  
Kidneys 874 

Lungs 1.80 x 10 

Femur 1.05 x 10 
Kidneys 995 
L i v e r  3.90 x l o 3  
Lungs 1 .43  x 10 

L i v e r  3.94 x l o 3  

Hylar lymph nodes 21.0 
3 

Hylar  lymph nodes 16.8 
1 . 2 1  x l o 3  3 

Femur 
Kidneys 1 .25  x l o 3  
L i v e r  4.39 x l o 3  
Lungs 1.62 x 1 0  

Hylar  lymph nodes 67.0 

Femur 866 
Kidneys 715 
L ive r  2.40 x l o 3  
Lungs 1.30 x 1 0  

Hylar lymph nodes 14.9 

68.7 
71.3 
48.5 
83.7 
76.2 

43.4 
55.2 
44.3 
48.6 
89.7 

48.6 
54.8 
32.7 
56.6 
63.6 

39.5 
49.5 
33.9 
70.4 
65.9 

42.6 
58.7 
69.9 
85.5 
40.6 

56.8 
76.8 
58.7 
26.5 
82.9 

6 .8  2 0 . 7  

11.7 2 0.8 
1.27 2 0.03 x 10 

0 5 0.38 

3 

0 2 0.14 

0 2 0.31 
0 2 0.28 

0 2 0.22 

ll.1 ?_ 0.8 
34.4 2 2.0 

0 ?_ 0.29 
0 + 0.25 

3 . 4  0 .3  
7.04 2 0.67 

0 2 0.17 

2.2 ?; 0.2 
3.2 2 0 .3  

72.5 i 2 .9  
265 5 4 
3.8 2 0 . 3  

0 2 0 .31  
0 2 0 .38  

1 2 3  2 3 
12 .8  2 0.8 

5.4 2 0 .5  

0 2 0.39 

1 . 2  0.2 
98.9 2 3.2 
93.0 2 3.2 
5.52 2 0.37 
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Table 3 .7  Plutonium and Uranium Analyses of C a s e l l a  Impactor Samples 

A .  Double Tracks 

Sample No. Stage Yield,  % dpm Pu !Jg u llg u/llF: Pu 239 

4 2006-L-006 1 87.9 4.25+0.2 5 0.306 1. 04x103 
2 89 .5  14.9E0.6 0.696 6.  7 6 ~ 1 0 ~  
3 93.2 453211 0.752 2 .  41x104 
4 91.6 2.2+0.2 0.557 3. 69x103 
5 88.3 145z3 1.11 1.llxlO 

2022 -L-038 1 91.7 19.8+0.7 
2 93.1 070.39 
3 97.4 070.41 
4 98.8 15.7;O. 6 
5 91.2 070.37 - 

2025-L-080 1 
2 
3 
4 
5 

2 030 -L-086 1 
2 
3 
4 
5 

2036-L-060 1 
2 
3 
4 
5 

82 .7  
92.2 
91.6 
15.1* 
89.7 

87.6 
88.8 
92.5 
89 .3  
91.0 

91.6 
89.9 
93.5 
94.1 
87 .5  

655214 
18.3+0.7 
4.9870.23 
11.9:l. 3 

1.4’0.2 

13423 0 .231  
2 9. “1.0 0.229 
11.4+0.4 0.562 
7 7 . 7 3 . 4  0.331 
86.012.5 1 .39  

3 1 .43+0 .02~10  
14073 
243y4 

9.42;0.32 
23.270.5 - 

3 20 60 -L-062 1 94.3 4.61C0.06~10 
2 80.8 32973 
3 90.3 50.9ZO. 8 
4 93.8 23.7+0.4 
5 91.2 36974 - 

3 2063-L-068 1 97.1 1 . 5 5 + 0 . 0 2 ~ 1 0  
2 98.6 892716 
3 93.1 24972 
4 89.4 37.770.9 
5 92 .1  78.471.3 - 

2 2 . 5 1 ~ 1 0  II 

1.11x10; 
7 .16x102 
6 . 1 9 ~ 1 0  - 
2 .35~10‘  

* Sample s p i l l e d  dur ing  a n a l y s i s  
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Table 3.7 (Continued) 

Sample No. Stage Yield, % dprn Pu pg u pg u/ug Pu 
239 

2133-KM-003 

2135-KM-004 

2152-U2,P21 

2181-KM-002 

2436-L2,P13 

2476-L4,P6 

2477-J-B2,L4,Pl 

2485-L8,P6 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
4 
5 

1 
2 
3 
4 
5 

97.1 
94.4 
93.9 
88.7 
96.2 

84.3 
89.7 
86.2 
93.8 
93.7 

90.3 
88.1 
91.2 
87.8 

98.7 
88.6 
92.1 
8 7 . 5  
98.8 

88.1 
83.3 
90.0 
92.7 
89.5 

93.3 
96.2 
98.4 
84.8 
89.1 

95.3 
88.2 
90.8 
94.1 

88.6 
86.3 
98.9 
88.5 
91.3 

786+15 
30.071.0 

070.33 
070.33 
050.29 

78525 
34.7+1.1 

070.19 

0.9370.09 - 
070. 28 

3.02+O.06x1O3 4 
1.4670.04~10 
23.871.1 

850728 - 
3 2.10+0.02x10 

070.38 
070.41 
070.42 
070.31 - 

836231 
338+10 
72.672.5 
18.670.8 
66.5- 

94.7+1.8 
19.970.7 
5.4170.28 
0. 6870, 10 
3.270.4 - 

1.06+O.03x1O3 4 
2.2170.07~10 
28379 
17377 - 

O+O. 39 
070.28 
070 .18 
OT0.39 
OTO. - 31 

1.75 
0.232 
0.143 
0.018 

0.0203 
0.172 
0.107 
0.248 
0.007 

0.435 
0.318 
0.0840 
0.083 

8.41 
22.9 
8.72~10 
3.7 

3.5 
73.8 
2.13~10~ 
1.94~10 
15.3 

6.3 
20.6 
43.1 
69.6 
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Table  3.7 (Continued) - 

Sample No. S tage  Yield,  % dpm Pu U P  u uz u/vg Pu 239 

2486-L8,P13 

2724-H-068 

2 7 90 -5-074 

2797-5-068 

2801-5-056 

2804-5-062 

2807-5-044 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

I 
2 
3 
4 
5 

93.2 
8 6 . 5  
97.9 
92.2 
93.3 

90.6 
92.3 
92.9 
93 .1  
87 .4  

86 .6  
81.1 
95.5 
8 6 . 1  
95.6 

97.7 
91.3 
91.8 
91.4 
92.8 

92.7 
95.3 
87 .9  
92.3 
96.8 

91.2 
96.1 
94.8 
87.3 
9 2 . 5  

89.1 
89.9 
98.6 
92.2 
89.9 

0+0.38 
8 . 2  970.38 

ozo. 35 
o+o .44 

0.78+0.08 - 

451+14 0 .291  
24656 0.067 
545+14 0.397 

79.452.2 0.030 
196+5 1 .82  

872110 
33.9L1.4 

3.4210.20 
5 . 2  750. 24 

2020.5 

16323 
20613 

89.012.6 
17L0.9 

l.S+O.l 

55118 
174+3 
13712 

16.510.9 
42.750.6 

6.06+O.07x1O3 3 

3.03+0. O3x1O3 
1 .39+0 .02~10  

173z3 
36.8+1.5 - 

3 353+7 
1.90+0.02~10 

3.9+0.3 
3.3+0.2 

20.1z1.5 

94.5 

40 2 1.06~10 

55 3 1 . 3 5 ~ 1 0  
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Table 3.7 (Continued) 

Sample No. Stage i l ie ld ,  % dpm Pu . PE u ug u/pg Pu 239 

2811-5-050 

2814-5-038 

2818-5-032 

2 906-LS ,P9 

2947-R-0 56 

9625-E-056 

9626-G-060 

96274-054 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 
1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

88 .1  
86.8 
84.9 
92.5 
89.2 

90.4 

89.9 
83.7 
95.2 

95.4 
90.8 
85 .9  
98.2 
83 .5  

91.5 
96.5 
89 .9  
84.8 
90.6 

89.8 
93.7 
90.7 
91.2 
86.7 

95.2 
82.6 
94.7 
90.5 
87 .4  
88.9 
89 .9  
92.8 
90 .1  
88.6 

91.7 
88 .6  
86 .9  
90.2 
85 .5  

85.8 

3 5 .07+0.05~10 
38.671.4 

2.470.1 
070.41 

1.570.1 - 

0+0.18 
070.36 

070 .34 
Oz0.24 

OC0.27 

070.17 
0;O. 31 

1.9T0.2 

070. 33 

2.6YO. - 2 

2.03+O.02x1O4 5 
1.43ZO. 0 1 ~ 1 0 ~  
6.10+O.07x1O3 
9 . 8 2 T 0 . 1 2 ~ 1 0 ~  
2 .3470.04~10 - 

498217 
434+15 
351712 

95.772.6 
11273 - 

55.6+1.7 
13.470.  4 

10 .770 .4  
496Z17 
989+31 
11054 

45.7+1.8 
69.272.3 
96.773.1 - 

863+20 
11073 
11773 

86. 572.8 

20. a To. 7 

74.372. - 7 

15 .6  
0.561 
0.420 
1 .54  
0.643 

0.075 
0.047 
0.173 
0.208 
0.0494 

0.014 
0.008 
0.016 
0.007 
0.152 
0 .376  
0.231 
0.111 
0.106 
0.575 

1.68 
0.916 
0.135 
0.313 
0.0977 

11.1 
5 .7  
15 .6  
22.7 
39.9 

22 
1 6  
68.6 
3 . 1 6 ~ 1 0  
64.0 

37 
90 

70 
44 .5  

1. 1x102 

55.3 
3.0 5 d 0 2  
3 . 5 4 ~ 1 0 -  z 2 . 2 3 ~ 1 0 ~  
8 . 6 4 ~ 1 0  

2 2.8 3x10 

1 . 7 7 ~ 1 0 ~  
5.2 5 ~ 1 0 ~  
1 . 9 1 ~ 1 0  

1. 21X1O2 
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Table 3.7 (Continued) 

Sample No. Stage Yield ,  % dpm Pu LIZ u vg U / M  Pu 
239 

9628-1-059 1 
2 
3 
4 
5 

9655-1-057 1 
2 
3 
4 
5 

9675-1-059 1 
2 
3 
4 
5 

9676-1-061 1 
2 
3 
4 
5 

9693-1-059 1 
2 
3 
4 
5 

97.7 
95.4 
86.4 
88.0 
86.6 

94.8 
90.4 
85.7 
90.6 
91.8 

87.9 
96.3 
88.5 
92.4 
85.6 

89.2 
99.1 
98.2 
94.9 
98.4 

93.5 
97.7 
91.4 
97.6 
91.3 

0.86+0.12 
5.1870. 46 

070.29 
1.970.2 
9.7770.58 - 

2.33+0.02x10 3 

259+6 
14773 
33.1TO. 9 
1134 

3 1.95+0.03xlO 
917720 
631717 
713518 
211+5 - 
5.07+O.05x1O3 0.133 
2.5870. 02x103 
1.19~O.OlxlO 
209+4 
2 983 

111+2 
20575 
16173 
42.6T1.6 
63.871.8 - 
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Sample No. Stage 

2558-F-054 1 
2 
3 
4 
5 

2589-F-024 1 
2 
3 
4 
5 

3317-P-024 1 
2 
3 
4 
5 

3332-N-024 1 
2 
3 
4 
5 

3335-N-038 1 
2 
3 
4 
5 

3415-L6,P21 1 
2 
3 
4 
5 

3416-L5,P17 1 
2 
3 
4 
5 

1 
2 
3 

3 41 7 -L3, P17 

Table 3.7 (Continuedl 

B .  Clean S l a t e  I 

239 Yield,  % dpm Pu 

86.7 3.2 2 0.2 
96.9 134 4 
87.3 114 +- 3 
91.6 1.9 0.2 
88.3 28.3- 0.6 

90.2 12.9- 0.3 
92.5 3.1 0.2 

90.4 3.0 2 0.2 
85.9 3.0 +_ 0.2 

89.2 2.0 0.2 

87.4 3.0 0.2 
94.0 0 I0.29 
92.3 0 - 0.34 
84.5 0 0.34 
93.5 29.5- 0.9 

+ 

83.2 3.2 t 0.2 

89.3 0 +- 0.28 

84.9 2.1 +- 0.2 
90.6 2.0 2 0.2 
88.3 0 2 0.36 

85.3 83.7i 2.6 
91.7 4.9 0.3 
89.9 0 0.31 

91.6 26.52 1.0 

89.7 309 3 
87.1 46.9- 0.8 
98.9 33.15 0.7 
93.6 1.5 0.2 
89.0 5.12- 0.22 

89.4 2.3 +- 0.2 

94.4 1.5 +_ 0.1 
93.5 0.94k 0.09 
87.7 0 0.42 
98.3 2.5 - 0.2 
89.7 0.91t 0.09 

89.7 18.35 0.7 
88.4 1.1 0.1 
90.3 2.7 - 0.1 

vg u 
0.094 
0.209 
0.145 
0.062 
0.057 

0.083 
0.036 
0.015 
0.094 
0.107 

0.074 
0.087 
0.026 
0.093 
0.008 

1.009 
0.112 
0.214 
0.026 
0.034 

0.332 
0.048 
0.009 
0.035 
0.128 

!Jg W!Jg Pu 
3 4.3 x 10 

2.27 x lo2 

4.7 x 10 
1.85 x 18 

2.9 x 102 

2 
3 

9.3 x 10 
1.7 x 10- 
6.8 x 10' 3 3.1 x lo3 
5.4 x 10 

3 

3 
5.3 x 10 

1.3 x 10 
- -  
- -  

- -  
5.46 x 1 

1.9 x 10 

5.81 x 18' 
1.4 x 10 

3 2.2 x 10 
7.1 x lo2 

- -  

- -  
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Table 3.7 (Continuedl 

239 Sample No. Stage Y i e l d ,  % dpm Pu 

3417-L3,P17 

3418-L2,P5 

3419-L6 ,P13 

3420-L5 , P 1  

3421-L3,Pl 

3426-L9,P9 

3427-L8, P2 1 

3428-Lll,P17 

4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

98.7 
85 .3  

91 .0  
85.8 
88 .7  
89 .0  
98 .7  

92.2 
91.2 
88.9 
86.5 
92.0 

99 .1  
95 .1  
99.3 
9 5 . 1  
94.5 

9 6 . 1  
97 .8  
83 .4  
8 8 . 1  
88 .4  

91.4 
86.7 
95.7 
85.9 
90.2 

-* 
93.3  
99 .5  
89 .O 
90.3 

94 .5  
8 7 . 1  
90.2 
98 .O 
92.9 

+ 1.1 - 0.2 
1 . 9  2 0.2 

11.9 2 0.4  
3 . 8  0.3 

3.7 0.2 
0 +- 0.38 

0 +- 0.22 

0 t 0.28  
3 .8  2 0 . 3  
3.6 t 0.2 
3 . 0  t 0.3  

0 +_ 0.34 

0 f 0.24 
2.6 * 0.2 

0 +- 0.22 
0 t 0.35 
0 2 0.36 

0 - 0.37 
0 2 0.36 
0 t 0.44  
0 0.39 
0 - 0.46  

0 +- 0.29 
0 f 0.34  
0 $ 0.32 
0 - 0.27 
0 t 0.32 

+ 

+ 

3 
3 4.60  % 0.15 x 10 

1 .29  2 0.02 x 10 
64.3 2 0 . 6  
27.9 f 0.4  
385 f 3 

0 f 0.21  
0 0.32 

0 .96  0.10 
0 .95  * 0.10 
0 .88  f_ 0.09 

* Split analysis;  see Table 3.23  
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Table 3.7 (Continued) 

Sample No. Stage Yield, % dpm F ? J ~ ~ ~  

3429-L9,P1 

343O-Ll1,Pl 

3433-Ll5,Pl 

3435-Ll4,PS 

3439-Ll2, P5 

3440-L17,P17 

3441-L21,P9 

3442 -L17, P9 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 

92.3 
83.5 
87.7 
96.9 
98.7 

91.0 
94.1 
89.7 
97.0 
88.4 

94.8 
85.8 
88.2 
88.2 
88.1 

-* 
85.6 
97.5 
91.9 

88.8 
91.6 
84.0 
89.1 
87.6 

97.9 
88.2 
97.7 
88.4 
95.3 

98.7 
95.6 
-* 
-* 
98.7 

89.0 
87.1 
88.3 
90.2 

379 2 5 
30.7 + 0.8 
186 5 
33.2 + 0.7 
10.3 7 0.3 - 
2.8 + 0.2 
4.19 0.21 
81.0 7 3.2 
1.6 7 0.1 
2.7 7 0.2 - 
4.40 0.22 
6.34 + 0.34 
3.2 7 0.2 
5.12 7 0.31 
7.02 T - 0.32 

3 
1.62 7 0.02 x lo3 
1.55 0.03 x 10 
446 7 

158 + 5 
71.4 1.7 
156 4 
99.0 + 1.1 
57.8 T 0.9 

3.59 + 0.04 x 10 

129 3 
42.2 + 0.8 
32.2 7 0.5 

3.58 + 0.12 x lo3 

- 
3 

122 T 3 

- 
5 3.12 + 0.03 x lo4 

6.54 7 0.08 x lo3 
8.39 7 0.17 x 10. 
1.74 7 0.07 x lo4 
747 7 10 - 

3 3.18 + 0.03 x lo3 
7.67 T 0.09 x 10 
879 7 13 
257 7 

0.942 
0.247 
0.0257 
0.0871 

1.04 
0.967 
0.110 
0.234 

0.438 
0.549 
0.445 
0.726 

47.4 
18.3 
18.2 
1.32 x 10 

*Split analysis; see Table 3.23 
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Table 3.7 (Continuedl 

Sample No. Stage Yield, % dpm Pu M! u PR U / M  Pu 239 

3443-L21,P1 

3447 -L20 ,P21 

3450-L20,P5 

3451-Ll8,PS 

3452-L20,P13 

3454-L23,P17 

3458 -L24 ,P5 

3460-L26,P13 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

90.0 
89.2 
96.1 
84.8 
85.1 

-* 
93.8 
89.9 

91.5 
83.5 

97.2, 
65.9 
96.9 
86.6 
96.9 

90.3 
84.2 
93.3 
88.1 
91.1 

91.7 
88.2 
91.7 
94.8 
90.4 

-* 
-* 
98.5 
96.9 
90.5 

86.3 
93.0 
95.6, 
56.0 
87.0 

83.5 
90.7 
90.7 
95.9 
99.1 

12.9 + 0.4 
36.8 T 0.5 
28.0 T 0.6 
5.71 T 0.27 
4.34 7 - 0.23 

1.50 + 0.02xlO 

48.7 7 0.8 
5.47 7 0.30 
37.6 7 0.7 

5 2.29 + 0.03~10, 

4 

532 7 1 2  

- 

1.14 T 0.02~10; 
9.91 7 O.14xlO3 
8.85  7 0.09xlO 
526 13 - 

3 2.24 T 0.04~10~ 
1.63 7 0.03~10 

111 + 2 

309 7 10 
210 r 5 - 

3 8.66 + 0.24~10 
363 7 10 ~ 

52.6 T 1.3 
34.0 T 1.0 
64.0 T 1.7 

4 3.26 + O.03xlO3 
6.86 0.05xlO 

2.40 T 0.03x103 

- 

886 T 13 

55.0 T 1.1 - 
4 6.75 + 0.07~10~ 

1.34 7 0.02X103 
5.70 T 0.07~10~ 
6.96 T 0.11~10 

598 7 13 - 
3 5.27 + 0.07~10 

723 7 15 

551 7 12 
199 7 5 

424 7 10 

- 

0.765 
0.0916 
0.0790 
0.108 

0.484 
0.117 
1.16 
1.77 

56.5 
1.32dO.. 

3.37 
0.132 ~ 

0.243 6.71xI.O’ 

0.149 3.44~102 

0.0944 0.421 
0.0126 0.267 

0.066 2.82X102 
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Table 3.7 (Continued) 

pUZ39 Sample No. Stage Yield, % L 

3461-L26,P21 1 89.7 1 . 2 1  + 0.03 x 10 3 

2 86.7 337 I 8  
3 91.7 25.5 2 0.8 
4 89.4 30.0 + 0 .9  
5 98.1  7.51 0.44 - 

3462-L26,P17 1 
2 
3 
4 
5 

3467-L29,P17 1 
2 
3 
4 
5 

3.02 + 0.03 x lo3 4 82.4 
-* 7.39 0.19 x l o 3  
-* 3.96 0.19 x 10 

3 94.3 704 2 11 
1.29 + 0.02 x 10 

3 7.89 + 0.15 x lo3 
1.47 7 0.03 x 10 

89.4 - 
-* 
89.1  
87.6 168 5 
88.0 376 7 11 

68.4 7 1 . 2  91.4 - 

* S p l i t  Analysis; see Table 3.23 
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Table 3.7 (Continued) 

C. Clean S l a t e  I1 

Sample No. Stage Yield, % dpm Pu IJZ u IJg U / M  Pu 239 

2229-D-028 1 90.3 l.46+0.03x103 0.709 70.1 

2 85.3 22727 0.454 2 .  91xlo2 

3 89.4 11923 0.053 65 

4 98.1 15.620.4 0.064 

5 85.5 1.9i0.2 0.746 

2273-DM-036-Pll 1 93.6 4.5120.12~10~ 3.75 

2 

5.7~10~ 

6. O x l O  

1. 21xlO2 

2 89.5 1.0720.03~10 0.510 68.9 

2281-A-114 

22282-A-102 

228 3-A-090 

3 86.2 26 357 0.176 

4 90.9 52.k1.3 0.259 

5 92.4 36.751.6 0.057 

1 92.0 6 .4820.14xlO 0.952 

2 87.2 1.7220. O3xlO3 

3 97.0 6 21~14 

4 87.6 29129 

5 88.2 407ilO 

1 92.7 6 .622O.15xlO3 3.97 

2 99.6 1.33+_0.02x103 

3 86.1 921220 

4 88.8 70+19 

5 89.6 514t,13 

1 88.9 7.5320 .17xlO 3.49 

2 91.2 496212 

3 86.9 698220 

97.3 

7. 19x102 

2.3X102 

21.3 

87.1 

67.4 
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Table 3.7 (Continuedl 

Sample No. Stage Yield, X dpm Pu Pg u IJg u/ug Pu 
239 

2282-A-090 4 

5 

2284-A-0 78 1 

2 

3 

4 

5 

2285-A-066 1 

2 

3 

4 

5 

2287-A-042 1 

2 

3 

4 

5 

2288-A-030 1 

2 

3 

4 

5 

85.9 

90.8 

87.6 

86.3 

85.6 

89.7 

85.1 

86.8 

96.1 

86.2 

87.5 

91.2 

93.7 

88.5 

87.6 

91.8 

94.1 

96.6 

96.7 

94.8 

93. a 

85.8 

1.46+o.02x1o3 

257+8 

6.73cO.lbxlo 

951217 

56e112 

25825 

40729 
3 8.76+0.2OxJ.O 

2.1+0 .O4X1O3 

3 1 .32+0 .03~10  

l.57+O.03x1O3 

38+7 
4 1.99+0.04xlO 

3 2.06+0.04~10 

1.6 920. O3xlO3 

4.6622. 11d03 

372210 
4 2.60+0.05x10 

1 . 3 2 0 .  O2xlO4 

4 .2eO .06x10 

3 4.7120. oaxio 

39728 

3.81 

3.17 

2.54 

0.546 

1.40 

4.32 

0.434 

6.75 

5 . 2 2  

82.3 

52.6 

18.5 

38.5 

1.2oxlo* 

1. 35x10’ 

1.69x102 

37.7 

56.2 
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Table  3.7 (Continued) 

Sample No. S t a a e  Yie ld ,  % dpm Fu239 pg u Mean be  u pa u/pE Pu 

2290-A-006 

2291-BM-04 

2292-BM-06 

2293-EM-08 

2289-A-018 l a  
l b  

2 

3 

4 

5 

l a  
l b  

2 

3 

4 

5 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

1 

2 

3 

94.9 

98.7 

94.6 

88.5 

89.3 

96.1 

93.5 

51.Ba 

87.1 

96.7 

89.5 

92.1 

93.2 

90.6 

94.0 

91.3 

87.0 

91.3 

87.7 

8 2 . 5  

85.4 

86.6 

98.7 

3 7.86+0.15XlO 

3 3.98+0.05x10 

2.11+O.04r1O3 

1.34+0. 0 3 ~ 1 0 ~  

23226 
3 3.8850.08~10 

959219 

315514 

87.9-2.2 

60.821.5 

1.31+0.02~10 

5.98+O.llxlO 

1.15+0.02x: 0 

2.07t0.05~10 - 

4 

3 

4 

3 

697+15 - 
4 1.71+0.03~10 

9 . 3 k O .  16dO3 
3 6.6850.15~10 

383212 

47.852.1 

3 

3 

3 

8.19+0.17~10 

7.74+0.12XlO 

2.9950.05~10 

3.78 3.81 70.4 
3.84 

1 .58~10 :  1.51~10~ 5.66~10 4 

1.43~10 

3 . 1 7  

11.7 

6.28 

5.33 

0.416 

0.162 

10.8 

35.1 

99.4 

97.7 

1.16~10 2 

1. 58X1OZ 

2 

2 

4.92~10 

1.91XlO 

a - Sample s p i l l e d  du r ing  a n a l y s i s  
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Table 3.7 (Continued)  

Sample No. S t a g e  Yield,  % dpm Pu LIE u pg U / l m  pu 239 

2295-BM-12 

2298-BI-13 

2299-BI-03 

229 3-BM-0 8 4 

5 

2294-BM-10 1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

85.8 

92.0 

88 .5  

93.7 

86 .5  

9 6 . 1  

92.0 

--_- 

89.9  

95.8 

95.2 

87.5 

98 .4  

89.8 

94.4 

91 .3  

91.4 

96 .4  

85 .8  

95 .3  

90 .4  

88.8 

3 1 . 4 e O .  03x10 

2 3 . 6 ~ 0 . 8  

2.6720.04xlO 11.1 

1.7820.03X1O3 

1.1350.03X10 3 

62.922.2 

43. k 0 . 9  

b 

6.4650. l lX103 

3 2.47+0.05~10 

3 2.1bO .05x10 

9 0 k 2 0  

3 4.40+0.09xlO 

1.oo+o.o2xlo 3 

5 .02i0 .33  

020.44 

2 .  o+o. 2 

3 

3 

3.28+0.05xlO 

4 . 1 2 2 0 . 0 7 ~ 1 0  

61.321.3 

3.2220.21 

80.151.7 

6 0 . 3  

b - Sample l o s t  i n  a n a l y s i s  
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Table 3.7 (Continued 1 

Sample No. S t a c e  Y i e l d ,  % dpm Pu239 pg U Mean pg U !JE? Ufpp Pu 

2 30 3-TA-001 

2302-TA-002 1 

2 

3 

4 

5 

l a  
l b  

2 

3a 
3b 

4 

5 

2304-TB-ClQl 1 

2 

3 

4 

5 

2309-L2,P21 1 

2 

3 

4 

5 

2348-L30,P5 1 

2 

3 

91.7 

86.6 

____ 
90.7 

68.6a 

93.9 

____ 
95.1  

92.5 

89.9 

92.2 

85.9 

93.9 

90.4 

94.9 

86.9 

88.7 

95.2 

86.3 

90.2 

89.8 

82.7 

87.8 

a - Sample s p i l l e d  d u r i n g  analysis 
b - Sample l o s t  i n  a n a l y s i s  

1 .8kO.  O3X1O5 

5 4 . 0 2 ~ 0 . 0  7x10 

b 

1 4 . k 0 . 6  

2.8720. O4X1O3 

1.60+0.02X10 6 

b 

3.6+0.O5xlO 5 

9 3 8 ~ 2 2  

59.221.9 

1 . 5 0 ~ 0 . 0 3 x l O  5 

2.4620.05xlO 3 

24.620.9 

5.3720.27 

22 . l + O .  7 

3.7020.12X10 3 

870220 

235+_7 

18+5 

5 3 . 7 ~ 1 4  

42. kl. 7 

21.120.5 

32.220.9 

10 5 

61 .9  

8.35 
9.11 

154 
177 

7.04 

2.73 

0.576 

0.570 

0.515 

0.176 

0.101 

0.0216 

0.150 

82.7 

22.3 

8.73 0.794 

160 66.1 

6.83 

2 1.07xlO 

96.4 

3 .  52x102 

2 4.09xlO 

4. 7 6 d 0 2  

3.47x102 

1.49x102 

6.44X102 
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Table 3.7 (Continued 1 

Sample No. Stage Yield, % dDm fi uk u Pg UIPZ PU 239 

2 348-L30, P5 4 

5 

236 7-BBI-00 8 1 

2 

3 

4 

5 

2368-8-078 1 

2 

3 

4 

5 

2372-B-026 1 

2 

3 

4 

5 

2373-5054 1 

2 

3 

4 

5 

93.1 

87.8 

89.8 

88.5 

99.4 

89.0 

92.4 

91.5 

98.0 

84.4 

88.9 

87.5 

88.8 

89.9 

91.2 

90.7 

90.2 

91.0 

88.4 

97.8 

85.8 

90 .5  

2 30.920.8 0.0930 4.37r10 

5.18+0.27 0.0385 1. 0 9 d 0 3  

2 4.96+0.11X10 1 2 . 3  3.61dO 

5.2%0.16~lO 

6.16+0.14X10 

4.00+0.26 - 

14.220.4 

6 .  8O+0.15X1O3 29.4 

3 

3 

1. o k o .  0 2 x 1 0 ~  

779217 

36 5+_8 

12223 

4 . 1 0 ~ 0 .  O9dO3 

3 1.32+0.03X10 

640210 

l e k 4  

1 2  .lzO. 4 

1.01+0.02xl0 34.9 

3.0 550.0 7 d 0 3  

883+_20 

879221 

10922 

2 6.28dO 

5 .  3OX1O2 
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Table 3.7 (Continued) 

Sample No. Staae Yield, % dpm h up u ME u/ua Fu 239 

2375-B-080 

2374-8-038 1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

2 370-B-02 8 1 

2 

3 

4 

5 

2377-6-032 1 

2 

3 

4 

5 

2378-R-022 1 

2 

3 

92.4 

93.0 

92.9 

93.0 

92.8 

86.1 

88.5 

89.7 

87.9 

96.3 

89.4 

85.7 

88.8 

96.3 

86.4 

93.0 

92.9 

92.5 

91.6 

88.8 

88.1 

89.5 

98.6 

3.41~0.06X10 

1.2720.03X10 

602+15 

201+s 

12*5 

4.04+_O0.09xlO3 

3 1.3820 .04xlO 

28225 

56.852.4 

86. b-1.8 

5.18+0.13X10 23.9 

507212 

6 52214 

21025 

60 .3+1.4 

2.6 7+0.05xlO 3 

95k19 

671215 

l.83tO.04xlO3 

44.020.9 

6.22+0.15xlO 1.53 

2.7+0 .O6dO3 
3 3.17+0.03X10 

66.9 

35.7 



Table 3.7 (Continued) 

2380-B-056 

2382-8-074 

2383-B-062 

60.9 

Sample No. Stage Y i e l d ,  .% dpm Pu Ll!? u pg u/pg Pu 239 

2378-8-022 4 92.6 7 5121 5 

5 89.5 62.621.7 

2379-8-0 50 1 91.2 9.8720. 19x103 4.14 

2 90.8 1.6220. O3X1O3 

3 97.9 39827 

4 93.2 6 8 3514 

5 86.7 21726 

1 96.5 

2 96.3 1.2320.0 3x10 

3 88.8 608216 

4 88.2 205+_5 

5 88.6 82.622.9 

1 96.5 5.09+0 .14X103 7.59 

2 87.9 1.6620. O3X1O3 

3 97.4 902?;20 

4.41+0.09X10 3 

4 88.7 37558 

5 89.2 13723 

1 91.0 7.93+O.19xlO3 

2 98.4 84220 

3 89.7 836220 

4 91.5 734+;15 

5 92.7 17623 

2 2.17xlO 
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Table 3.7 (Continued) 

239 Sample No. S t a g e  Yie ld ,  % dDm Pu 

2384-B-106 1 89.1 638215 

2 95.8 86 7220 

3 95.1 22+6 

4 91.9 22.620.6  

5 87.7 95.e2.1 

80 



Table 3 .7  (Continued) 

D. Clean S l a t e  I11 

239 
Sample No. S tage  Yield,  % dpm Pu UR u PR U/PR Pu 

4827 -6-078 1 
2 
3 
4 
5 

4837 -H-030 

4839-H-030 

4840-H-060 

4841-H-060 

4842 -H-030 

4843 -H-0 30 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

88 .2  
95.3 
86.8 
92.3  
8 6 . 1  

96.1 
90.8 
97.4 
97.4 
91.2 

88.4 
91.0 
85.5 
89 .1  
86.7 

91.2 
93.9 
92.4 
95.1 
92.9 

86.2 
85.4 
95.6 
86.6 
93.8 

9 2 . 7  
96.3 
90.8 
87.7 
86.0 

99.6 
89.9 
90.8 
92.4 
91.7 

3 2 .28+0.04~10 
760T18 
14975 

21.970.7 
9.9270.27 - 
529+12 

1.670.1 

48.7Tl. - 1 

73.5+2.1 
102T3 

108T2 

2.1T0.2 

070.39 

OT0.30 - 
oT0.22 

76.1+2.0 
441711 

97.9z3.8 
070.37 

0+0.41 - 

167+4 
1.8+0.2 

12.770.5 

1.470.1 - 

349+10 
13.420.4 
15.1+0.4 
9.9570.26 

2 .270 .2  

2 .l70. - 2 

493+12 
58.1+2.3 

537+11 
12.970.3 - 

0- .31  

0.193 
0.717 
0.075 
0.333 
0.504 

0.236 
0 . 2 2 1  
0.442 
0.229 
0.066 

12.3 
1 . 3 7 ~ 1 0 ’  

l3 3 2 .  21x103 
7 . 4 8 ~ 1 0  

98.3 
2. 4Ox1O3 
4 . 2 4 ~ 1 0 ~  
3 . 3 4 ~ 1 9  
3.lXlO 
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Table 3.7 (Continued) 

239 Sample No. Stage Yield,  % dpm Pu 

4844-H-060 

4845-H-030 

4846-H-030 

4847-H-030 

4848-~-060 

4049-H-060 

48 so -H-O~O 

4a51-~-060 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

99.4 
91.3 
86.6 
93.2 
88.9 

90.5 
85.3 
98.2 
94.8 
86.7 

90.7 
94.1 
94.2 
89.0 
87.1 

98.9 
94.2 
90.6 
93.3 
Q6.5 

94.1 
87.9 
90.8 
92.6 
86.1 

86.5 
91.0 
98.6 
90.4 
88.0 

86.1 

91.5 
91.4 
85.4 

93.4 
94.8 
94.7 
90.7 
88.9 

91.8 

16313 
19.2T0.7 
4.2 570 .19 

2.ST0.3 
o+o. 39 

676+13 
112T3 

070.22 
070.35 

6.62TO. - 38 

582+12 
6.7570. 28 
360z11 
41.6+1.5 

070.37 - 

693117 
509.14 

61.571.5 
070.36 

0.8270.08 - 
90.1+2.4 

OT0.29 
070 .31 
070.35 

5.96TO.31 - 

132+3 
00.40 
O+O. 34 

3.0670.22 
2 . 0 0 . 2  

a38+20 
64.972.4 
4.6270.3 
17675 
1.7TO. - 2 

0+0.31 
0.0.42 

0.7270.07 
070.26 
0.0.45 - 
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Table 3.7 (Continued) 

239 Sample No. Stage Yield ,  % dpm Pu 

4852-H-060 

4853-H-060 

48 54-H-090 

48 55-ti-090 

48 56-H-0 90 

48 57 -H-090 

48 58-H-060 

48 59-H-090 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

88.2 
95.5 
88.0 
91.7 
98.9 

98.4 
92.6 
97.6 
96.2 
93.7 

93.2 
91.2 
98.2 
94.2 
98.1 

88.2 
97.4 
97.3 
93.5 
96.7 

90.3 
89.3 
98.7 
93.3 
89.3 

97.7 
91.4 
88 .9  
89.6 
87.1 

92.3 
95.1 
93.3 
89.7 
90.2 

93.5 
Y6.1 
83.6 
95.2 
90.4 

134+3 
070.28 

5.4270.42 

OE0.27 
13373 

87. W 2 . 1  
3.8050.23 
8.14+0.29 
10.170.4 
51.671.3 - 

30.2+1.2 
70.172.2 
16.070.4 
5.2970.21 
27.8z0.9 

29 .3 t0 .9  
41.421.2 
18.620.7 
5.54+0.34 

070.22 - 

4.39+0.37 
1 9 .  270 . 6  
6.73TO. 29 

3.3270. - 25 

8.19+0.31 
39.6zl .  1 
20.2+0.6 
7.49TO. 34 
10.170.3 - 

124+3 

070 * 38 

3.4170.21 

070.42 
2.9370. 20 

17.4+0.6 

20.470. 8 
4. 0070 .26 

070.28 

- 

29.6Ti .  n 

20.170.8 - 
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Table 3.7 (Continued)  

239 Sample No. Stage Yield ,  % dpm Pu 

4860-H-090 1 92.9 7 .315l .29  
2 85.8 30.6+0.8 
3 86 .0  1 9 .  OTO . 6  
4 86.7 6.4470.2 9 
5 86.8 10.l;O. - 3 

4861-H 090 1 87.6 45.7+1.5 
2 95.1 42.551.6 
3 94.2 24.3+1.0 
4 91.5 5.5650.31 
5 89 .4  7.3710.29 - 

4862-H-090 1 
2 
3 
4 
5 

4863-H-090 1 
2 

4864-H-002 

3 
4 
5 

48 68 -H-02 6 1 
2 
3 
4 
5 

4869-H-038 

89.5 46.8+1.5 
87.7 32.271.3 
91.9 19455 
89.7 12 .5z0 .4  

2 . 3 + 0 . 2  94.2 

98.2 ?4.8+0.9 
93.7 432;lO 
96.1 14.lTO. 4 
89.7 9.92TO. 43  
99.2 9.5950.4 

89.7 0+0.36 
98.7 OTO .31 
88 .4  0.93TO. 08 
91.3 070.27 
89 .3  070.41 - 

91.7 8.52+0.32 
86.3 OT0.29 
85.8 3.770.3 
91.5 070.39 
99.0 070 - .42 

- 

3 b - _  1 
2 85.6 1 . 0 4 + 0 . 0 2 ~ 1 0  
3 97.4 34.871.2 
4 87.2 070.33 

2.070.2 5 90.2 - 

4871-H-050 1 94.6 332+5 
2 98.4 11. SFO. 4 
3 94.8 0+0.21 
4 96.5 070.32 
5 93.6 10 .570 .4  - 

b :  Sample l o s t  i n  processing 
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Table 3.7 (Continued) 

239 Sample No. Stage Y i e l d ,  % dpm PU 

4873-H-062 

4874-H-086 

4875-H-080 

4877-H-098 

4878 -H-074 

4879-H-110 

4880-H-060 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

88.8 
90.3 
92.8 
84.3 
90.1 

90.7 
88.4 
93.9 
90.8 
89.3 

91.7 
87.9 
92.6 
93.6 
86.5 

99.2 
91.2 
98.8 
86.8 
89.8 

- -  
88.6 
89.4 
94.7 
_ -  

82.7 
86.8 
93.0 
90.3 
99.6 

89.7 
90.5 
92.2 
88.4 
93.2 

309+7 
10.120.4 
0.84+0.08 
43.171,l 
3.2670.24 - 

146+5 
68.270.2 
19.6T0.5 
5.3770.39 
6.3370.33 - 

387+7 
151T5 
38.9+0.8 
10.270.4 
12.2TO. - 4 

0.53+0.05 
14.020.3 
6.9020.47 
6.31+0.38 
1.570.1 - 

b 
138+5 
28. OZO. 9 
17.5+0.4 c 
12.6+0.4 
6.3670.43 

070.41 
2.2T0.2 

OTO. - 34 

57.121.3 
66.221.5 
0.79+0.08 
15.6TO. 6 

OT0.39 - 

b: Sample l o s t  i n  p r o c e s s i n g  
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Table 3.7 (Continued) 

Sample No. Stage Yield, % dpm Pu u Mean vg U pg u/vg Pu 239 

4886-F .038 

4916 -D-0 98 

492 6-D-038 

4948 -L-088 

4949-L-110 

5257-TB,P3 

1 86.9 
2 84.9 
3 89.2 
4 80.9 
5 88.4 

1 89.7 
2 90.2 
3 94.2 
4 87.0 
5 83.8 

1 85.7 
2 89.6 
3 83.7 
4 82.8 
5 93.4 

l a  94.1 
lb 
2 91.7 
3 87.8 
4 94.2 
5 87.9 

5 86.2 

1 92.6 
2 89.2 
3 94.2 
4 93.9 
5 90.6 

3 3.54+O.06x1O3 1.60 
1.7770.04~10 1.13 
32677 0.289 
368% 0.444 
50.3T1.6 - 0.129 

171+5 0.159 
101T3 0.205 
74.772.5 1.15 
31.3z1.1 0.150 
13.3+0.4 - 0.024 

1.29+0. O3x1O3 0.753 
3423 0.240 
38529 0.227 
65.7+2,1 0.177 

o+o - .43 0.127 

24026 1.94 
2.01 

144+3 0.469 
156+3 0.313 
86.4+1.9 0.303 
29.570.6 - 0.219 

0.0.42 0.975 

8.43+O.20x1O5 5 6.78~10~ 2 

5.71~0.07~10, 4.16~10 
3.64TO. 0 5 ~ 1 0 ~  9.84 
n i T 5  0.0916 _ _ ~  ~ 

070.36 - 0.114 

65.5 
94.3 
1.31~10~ 

2 1.77~10 
3.78~10 

2 1. 3 7 ~ 1 0 ~  
2 .  97x103 
2.27~10, 
5.40~18' 
2.7XlO 

86.5 
1.03~10 
86.5 
3.97x102 

1. 2oX1o3 1.98 
4.73~10~ 2 

2 .  9 3 ~ 1 0 ~  
5. O9x1O3 
1 * 08XlO 

- - -  
1.17x102 2 

1.07~I.O~ 
3.96~10 
63.1 - - -  
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Table 3.8 9 Plutoniu  

A.  Double Tracks 

Samole No. Staee Yield. % dwn Pu239 

2011-L-058 1 
2 
3 
4 
6 
7 

2023-L-040 

2027-L-034 

2058-L-070 

2061-L-046 

2064-L-052 

1 
2 
3 
4 
6 
7 

1 
2 
3 
4 
6 
7 

89.7 
91.8 
96.1 
91.2 
86.0 
87.9 

98.4 
99.1 
90.1 
94.4 
87.1 
89.7 

89.2 
88.8 
90.1 
98.9 
90.7 
90.1 

87.5 
97.0 
91.0 
96.9 
84.2 
98.9 

91.0 
99.5 
96.2 
98.4 
90.7 
91.2 

1 88.6 
2 92.9 
3 86.7 
4 95.6 
6 96.7 
7 97.8 

3 2.4120.02~10 
3 9.421.3 
43.520.9 
24.751.1 

11.720.4 
10.520.5 

020.40 
020.31 
020.35 
020.32 
020.24 
020.28 

020.19 
020.29 
020 .43 

0.7320.12 
020 .41 
020.48 

14122 
80.7+0.8 
14822 
63,921.2 
31.921.3 
30. S+O .7 

1.4320.01~10 
020.22 
o+o .44 
020.31 
020.29 
020 .33 

3 

3 1.7320.02xlO 
0+0.31 
020.42 
020.26 
020.29 
020.39 



Table 3 .8  (Continued)  

A.  Double Tracks 

239 SamDle N 0. Stace Y i e l d .  % dDm Pu 

2809-5-046 1 89 .1  9 3 6 ~ 1 1  
2 96.2 5.7120.49 
3 92.9 7.6320. 58 
4 85 .7  3.4020.33 
7 90.6 1.220.1 

2816-5-052 

2819-5-034 

1 
2 
3 

6 
I 

05.7 
92.5 
95.5 
89 .9  
90.4 
93.2 

88.5 
96.2 
95.6 
93.3 
93.3 
9 8 . 9  

1.3220. 02x103 
19425 

13 .3 i0 .8  
5.9020.46 
51.022.0 
44.021.3 

020.33 
0.7520.13 

O+O. 31 
020.37 
020.31 
020.32 

SamDle No. Staee Y i e l d ,  X dDm Pu ue U ue . U/ue Pu 

2965-R-064 1 95.4 492211 0.043 1 3  

239 

2 91.3 502i8 1 . 2 6  364 
3 89.4 29127 0.118 59.0 
4 83 .9  579212 0.073 18 
6 93 .1  10123 0.030 43 
7 8 7 . 8  98.022.5 0.008 1x101 

- 3948-L-058 1 86.6  020.42 0.053 - 
3 

3 

2 90.6 020.34 0.0865 
3 88 .1  9.4120.3 2 0.369 5 . 0 9 ~ 1 0  
4 89.5  020 .31  0.068 - 
7 91.8 10823 0.076 1.02XlO 
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Table 3.8 Plutonium and Uranium Analvses o f  Anderson IniDactor Samples 

8. Clean S l a t e  I : 

Si;mDle No. S t a e e  Yie ld .  % dom Pu U C  u p g  u/pg Pu 239 

2646-L-034 

3385-H-034 

2608-D-034 1 
2 

3 
4 
6 
7 

1 
2 

3 
4 

6 
7 

1 
2 

3 

4 
6 

7 

93.4 
84.7 

8 4 . 2  

87.0 

91.6 
93.3 

96.2 

90.6 
84.5 
93.7 
86.7 

88.5 

90.4 
88.1 
92.3 

91.2 
86.5 

92.7 

3.820.3 0.192 
2.820.3 0.220 

2.620.2 0.047 
37.021.1 0.714 
5.320.3 0.086 

020.36 0.013 

627217 0.496 

583216 0.214 
48.421. 4 0.012 

70.622.3 0.0312 

13.120.4 0.084 
1.03+O.03x1O3 0.044 

3.720.2 0.115 
020.33 0.0794 
Oc0.30 0.0852 

020.34 0.187 
1.220.1 0.007 

8.6120.37 0.260 

3 
4 
3 
3 

3 

7,4xlO 
1.2x10 

2.6~10 

2.8xlO 

2.4~10 
- 

115 
53.4 
37 
64.2 

9.3~10 
6.2 

4.6~10 

2 

3 

- 
- 
- 

3 1x10 

4.4~10 3 
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Table 3.8 (Continued) 

C. Clean S l a t e  I1 

Sample No. S t age  Yield, % dpm Pu CIF: u llg u/ug Pu 239 

3161-5-034 1 
2 
3 
4 

3171-L-046 

3214-BC-06 

3217-BC-12 

3219-8-064 

3220-8-052 

6 
7 

1 
2 
3 
4 
6 
7 

1 
2 
3 
4 
6 
7 

1 
2 
3 
4 
6 
7 

1 
2 
3 
4 
6 
7 

1 
2 
3 
4 
6 
7 

89 .8  
91.9 
87.2 
90.7 
84.9 
8 5 . 2  

92.1 
87 .0  
92.6 
84.6 
89 .7  
93.5 

8 9 . 1  
93.4 
90.9 
91.7 
97.7 
91.7 

91.3 
84.6 
89.6 
93.4 
89.8 
88.6 

88.9 
89.0 
96.7 
89.5 
91.7 
85.3 

86 .7  
91.6 
85.8 
88 .7  
94.4 
92.2 

25.2+0.7 
7.  8070. 29 
22. OTO. 6 
9.94:O. 28 
3.2z0.3 

o+o. 38 - 
29.5+0.7 

070.32 
070.28 

OTO.28 
070.29 

0;O. - 26 

0.99+0.12 
070.45 
070.28 
070.38 
OXO. 4 1  
O+O. 33 - 

941219 
o+o. 33 
070.35 

1.270.  1 
1.170 . 1 

070.29 - 

971221 
377+10 
25677 
144T3 

95.372.2 
32.570.8 - 

285+7 
070.39 

1 .770 .1  
0.64zO. 06 

1.9+0.2 
070.48 - 

0.025 
0.050 
0.370 
0.067 
0.617 
0.008 

0.075 
0.075 
0.016 
0.110 
0.209 
0.012 

0.025-3 
<5x10 
0.0261 
0.0379 

2 1. 4x102 
9.3xlO 
2 . 4 4 ~ 1 9  

1.9xlO 
1 .0x lo4  

_ -  

2 3.7X10 
_ -  _ _  
_ -  _ -  _ _  

3.74 

14 .8  
38.2 

_ _  
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Table 3.8 (Continued) 

pg U Mean UF: U pg U/ug Pu 239 Sample No. Stage Yield, 2 dpm Pu 

3221-8-058 

3222 -8-07 8 

3 2 2 3 -B -0 2 6 

3224-B-042 

3227-B-034 

1 
2 
3 
4 
6 
7 

la 
lb 
2 
3 
4 
6 
7 

1 
2 
3 
4 
6 
7 

1 
2 
3 
4 
6 
7 

1 
2 
3 
4 
6 
7 

88.8 
86.4 
86.7 
90.7 
91.9 
85.1 

92.2 

87.3 
95.6 
89.5 
91.7 
88.9 

87.4 
92.0 
92.4 
87.4 
95.5 
92.0 

91.5 
89.9 
89.4 
87.1 
92.4 
94.5 

93.7 
86.3 
92.1 
87.8 
90.7 
95.1 

3 4.01+0.09x10 
598z18 
267+7 
514zl.4 
62,l:Z.O 
30.5+0.9 - 

7.41+0.16~10 - 

5.13+0.12~10 

3 

3 
494710 
21655 
83. OLl. 9 
61.421.7 

4 8.03+O.17x1O3 
1.0670.03~10 
0.8370.08 
9.3570.31 

3.6870.21 - 

2.4+0.2 
7.6570.31 

070.41 
070.47 

5.4170.19 - 

5.5270.28 

2.2G.2 

2.88+0.O5X1O3 3 
1.2OZO. O3x1O3 
1.6420.04~10 
35.5+0.9 
2.5r0.3 
5.8170.37 - 

0.796 
0.176 
0.080 
0.276 
0.110 
0.228 

3.75 

1.82 
0.966 
0.270 

20.6 

28.8 
42.6 
30 
78.1 
257 
1.04~10 

3.71 72.7 
3.66 

51.6 
284 
181 

37.3 
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Table 3.8 (Continued) 

D .  Clean Slate  I11 

239 Sample No. StaEe Y i e l d ,  % dpm Pu 

3249-H-070 1 
2 
3 
4 
6 
7 

32 51-H-0 94 

3252-H-I 06 

32 53-H-118 

32 54-H-010 

3255-H-034 

1 
2 
3 
4 
6 
7 

1 
2 
3 
4 
6 
7 

1 
2 
3 
4 
6 
7 

1 
2 
3 
4 
6 
7 

1 
2 
3 
4 
6 
7 

88.9 
89.8 
86.7 
89.4 
84.2 
88.4 

85.3 
88.3 
92.2 
87.7 
87.9 
96.0 

8 7 . 5  
89.3 
94.2 
87.9 
89.2 
99.4 

91.4 
89.4 
84.2 
91.4 
86.8 
92.3 

90.9 
8 6 . 7  
90.5 
87.6 
89.9 
96.6 

88.1 
94.3 
90.1 
91.2 
86.7 
95.5 

38.2Ll.O 
80.4+1.9 
54.071.4 
21.1ZO. 5 
16.6+0.4 
7.6870. - 2 5 

O+O. 42 
30.3TO. 8 
15.5r0.4 
9.1770.43 
7.7970.38 
3.3870.21 - 

o+o .47 
1.8+0.1 

0.82Z0.08 

4.42+0.21 
3.4770.19 

070.32 

O+O. 32 

020.26 
o+o .48 

070.27 - 

0+0.35 
OE0.29 

0.7420.07 
0+0 .41 

12.150.5 

070.38 

070.43 
0:o - .34 

3 3.36+0.0 5x10 
070.35 

o+o. 28 
3.150.2 

6.7170.47 
OTO. - 39 
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Table 3.8 (Continued) 

Sample No. Stage Yield, % dpm Pu Pl2 u Ill2 u/pg Pu 239 : 

3288-L-010 1 91.8 o+o .43 

4 89.2 2.070.2 

2 8 9 . 1  6.11+0.32 
3 93.5 1.970.2 

6 93.6 1.470.1 
7 98.6 070.34 - 

3277-5-082 1 
2 
3 
4 
6 
7 

3289-L-022 1 
2 
3 
4 
6 
7 

3290-L-046 1 
2 
3 
4 
6 
7 

32 95-L-0 94 1 
2 
3 
4 
6 
7 

90.4 99.4+3.5 
85.2 28.9z0.8 
97.6 88.8+2.2 
89.5 24.070.9 
89.8 2 9.050.8 
86.5 8.54+0.29 - 

98.7 O+O. 41 
90.4 1.070.1 
88.0 o+o. 22 
86.9 OTO. 27 
93.7 Or0.39 
89.5 OTO. - 32 

94.4 
93.3 
94.3 
96.6 
90.7 
98.2 

97.8 
91.4 
84.8 
95.1 
88.5 
86.7 

3 9.85+0.17~10 
5.83T0.32 

OTO. 37 
070.28 

0.8 770.0 9 
OZO. 39 

6.63+0.22 
8.0270. 31 
12.7;O. 4 
0.94TO. 09 
11.6z0.3 
28 .O+O. 7 - 

3296-L-082 1 90.1 12.550.4 
2 88.5 37.7 
3 91.9 115+3 
4 90.7 15.7TO. 4 
6 93.2 12.470.4 
7 84.0 2. 8TO. - 3 

90 2 0.061 
0.065 3.3~10 
0.126 2.06~10 

0.092 4.8~10 
0.195 3.31~10 

0.083 5.0x10; 

0.304 3 . 5 4 ~ ~ 0 ~  
0.078 3.0xlOZ 
0.027 
0.275 2.  65x103 
0.210 2.44~10 
0.010 5.3~102 

34 3 
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Table 3.8 (Continued) 

Sample No. Stage Y i e l d ,  % dpm Pu IIg u PZ U/PP Pu 239 

3297-L-070 1 97.3 92.2+2.6 
2 89.4 66.8Tl. 5 
3 92.8 15.370.5 
4 91.7 3.170.3 
6 94.3 1.3T0.1 
7 85.6 2.34TO. - 18 

4980-A-102 1 
2 
3 
4 
6 
7 

4985-BM-10 1 
2 
3 
4 
6 
7 

90.4 
89.3 
87.0 
85.7 
90.2 
86.4 

87.8 
92.3 
91.0 
84.7 
88.3 
89.3 

1.11+0.03~10 0.294 
20375 0.154 
187z6 0.209 
84.7+0.25 0 . 2 2 0  
57.5'1.8 0.768 
45.2+1.4 4.36 

857+25 0.506 
688720 0.463 
590T16 0.455 
111- 0.083 
88.0+0.24 0.384 
17.970.4 - 0.247 

38.5 
7 3 . 9  

3.77~10~ 
1. 94x104 
1.40~10 

1.62~10~ 

85.7 
97.4 
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Table 3.9 Plutonium and Uranium Analyses of Total Air Samples 

A. Double Tracks 

Sample No. Tvpe Yield, % dpm Pu 239 pgu Pg ur igpu 
TAS 

2005-GO66 

2007-LO20 

2035-6060 

2038-6048 

2039-6036 
2055-LO54 
20 5 7 - G O  74 

2062-6090 

2527-A-072 
2709-H-060 

2783-5-078 

2766-5-040 

2793-5-060 

2796-5-054 

280 5-5-048 

2808-5-072 

28104-066 

2813-5-030 

2aaa-N-oba 

29 39-R-0 54 

2989-B, L l O ,  P21 

9648-1-057 

9671-1-057 

9692-1-0 59 

I1 

D 

I1 

D 

I1 
I1 
D 

D 

D 
I1 

D 

I1 

I1 

I1 

I1 

D 

I1 

I1 

D 

I1 

I 

D 

I 

D 

97.7 

93.8 

87.6 

95.4 

89.7 
88.8 
89.7 

92.9 

86.3 
94.2 

97.2 

99.1 

84.8 

89.2 

94.8 

98.2 

99.1 

96.4 

90.1 

88.9 

98.2 

89.5 

99.1 

764 5 9 

194 5 5 

740 5 15 

2.59 i o.04xlO3 

3.0 0.2 
18.7 5 0.5 
66.8 2.8 

85.9 2 2.2 

287 2 10 
1.44 5 0.03xlO 

17.6 5 0.6 

7.48 2 0.41 

97.2 2.1 
3 1.02 5 O.Olxl0 

10.4 5 0.4 

65.8 5 2.8 

1.98 2 0.03xlO 

0 2 0.45 

3 

541 5 11 

47.7 5 1.7 

a 

3 

3 

3 

1.84 5 0.03xlO 

1.74 i 0.03xlO 

5.37 5 0.08xlO 

0.0762 

0.191 

0.025 
0.223 

0.030 

0.011 

56.9 

323 

12 
22.5 

8.1 

34 

a - Lost in analysis 
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Table 3.9 Plutonium and Uranium Analyses of Total Air Samples 

B. Clean Slate 1 

NE u pg,u/ug Pu 239 
TAS 

Sample No. Type Yield, % dpm Pu 

3012-L19, P17 94.6 7.83 2 O.16x1O4 14.1 26.2 
3014-L19, P1 I 97.3 98.1 5 2.7 

3015-L-13, P17 I 87.9 8 . 7 7  2 0.42 

3016-L13, P1 I 85.0 34.1 $ 1.1 

3018-L13, P9 I 85.6 L O O  0.01~10~ 0.37s 0.545 

3019-A31,P9 
3022-LZ8, P5 

3026-L4,P21 

3027-L4, P5 

3029-L10, P21 

91.5 136 2 3 0.748 799 
87.7 22.7 - + 0.7 0.836 5.36~10 

94.3 69.0 5 1.5 0.589 1.24~10 

93.8 4.36 2 0.28 0.195 6.50~10 

93.7 1.24 2 0.03x104 3.32 38.9 

3 

3 

3 3033-L10, P5 94.7 25.6 + 0.7 0.335 1.90~10 
30 35-L2 2,  P5 I 91.8 2.11 0.03~10~ 1.79 
3036-L25, P17 I 86.0 2.41 $ 0.03~10 0.0190 0.114 

3039-L22,P13 I 89.4 2 . 7 2  - + 0.02d04 0.0260 0.139 

3040-L22, P21 I 57.0a 1.51 2 0.03~10 

3070-P-048 I1 90.5 3.3 2 0.3 0.086 3.7xlO 

12.3 4 

3 

3 

3078-P-024 D 88.6 5.92 - + 0.08~10~ 11.4 27.9 

3491-5-026 I1 89.2 13.3 2 0.4 0.009 1x102 
-__-_ 350 5-5-040 D 94.6 0 2 0.28 0.016 

3522-H-0 36 I1 89.6 

3 5 4 3-F-0 36 I1 87.9 

----_ 0 0.37 0.028 
3 1.9 z 0.2 0.042 3.2x10 

_-_-_ 3570-N-030 I1 94.7 0 5 0.41 0.053 

_-_-- 3579-N-040 D 91.1 0 % 0.36 0.021 

a - Reanalysis Date 
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Table 3.9 Plutonium and Uranium Analyses of Total Air Samples 

C. Clean Slate I1 

llg u crg. u/J% pu 239 Sample No. Type Yield, % dpm PJ 

4036-F-018 

4053-H-030 

4060-H-024 
4061-H-018 
4070-bo24 

4075-LO36 

4079-LO60 

4080-BM-03 
4081-BM-0 5 

408 3-EM-09 

40 8 5- BM-13 

4086-BI-17 

40 89-BI-05 

4090-BI-01 

4091-BI-01 

4092-EC-03 

4094-BC-07 

4095-BC-09 

4096-BC-11 

4098-A-120 

4099-A-108 

4100-A-096 

4115-A-084 
4117-A-048 
4118-A-072 

I1 

I1 

I1 
I1 
I1 

I1 

I1 

D 
D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 
D 
D 

88.5 

97.6 

92.8 
89.1 
76.1 

88.5 

92.2 

83.8 
98.8 

88.4 

98.3 

92.0 

90.6 

97.4 

94.9 

96.4 

92.7 

98.2 

97.1 

88.1 

97.5 

97.3 

89.4 
86.7 
95.1 

3 7.64 2 0.22xlO 

157 2 12 

486 2 13 
574 2 14 
320 L 6 

647 2 15 

287 2 7 
4 6.57 2 0. 15x104 

6.85 5 O.lOxl0 
4 

4 
3.35 2 0.05xlo 

2.93 2 0.04~10 

324 2 7 
5 3.86 5 0.04~10 

708 14 

145 5 3 

354 2 8 

53.8 2 1.4 

526 2 11 

872 2 15 
3 

4 

3 

3 6.13 2 0.15x103 
9.22 5 O.15xlO3 

4.71 2 0.09~10 

3.98 5 0.05~10 

5.25 5 0.11x10 

4.74 5 0 . u x l o  

0.004 

0.243 

0.247 

0.146 

28.1 

1.53 

5.12 

2.65 

4.79 
4.63 
3.54 

4 

72.5 

55.5 

73.7 

59.5 

47.2 

18.7 

73.4 

114 
72.9 
109 
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Table 3.9 (Continued) 

Mean 
)le u vg u/wg Pu v g . u  239 Sample No. Type Yield, % dpm Pu 

4119-A-0 2 4 

4120-A-012 

4121-A-000 

4122-A-060 

41384-0  54 

4141-5-024 
4153-D-020 
4801-B-06 8 

4802-B-040 

4803-8-092 

4804-B-014 

4805-B-000 

4800-B-iZO 

4807-&Ob4 
4808-8-056 
4809-B-060-a 
4809-5-060-b 
4811-8-078 

4813-8-066 
4614-8-068 
4810-8-042 

4617-0-024 

4518-5-072 

4819-8-036 

D 

D 

D 

D 

I1 

I1 
D 
D 

D 

D 

-- 
-- 

D 

I 
I 
I1 

I1 

I1 
D 
I1 

11 

I1 

I1 

86.7 

97.8 

99 .1  

96.6 

94.8 

77.7 
98.5 
97.6 

98.3 

92.9 

97.6 

90.5 

98.3 

96.1 
84.3 
95.5 

88.4 

92.9 
92.8 
96.6 

81.7 

97.2 

90.0 

1 . 8 5  0 . 0 2 ~ 1 0 ~  

4.34 0 . 0 8 ~ 1 0 ~  

7.24 5 0.12X10 4 

4 2.43  % 0.04X10 

48.4 5 1.6 

4 2.99 L 0 . 0 7 ~ 1 0 ~  
2 .03  2 0 . 0 5 ~ 1 0  

397 8 

3 

3 

4 

4 .23  2 0.08~10 

3.92 2 0 . 0 5 ~ 1 0  

1 . 8 5  5 0 . 0 4 ~ 1 0  

1 7 3  5 

3 

3 9.02 2 0 . 1 7 ~ 1 0 ~  
9 .31  t 0 . 1 5 ~ 1 0 ~  

6b.7 2 1 . 8  

3 3 .08  5 0 . 0 7 ~ 1 0 ~  

4.97 5 0.11x10 

2.28 5 0.05x10 

3.53  5 0.08xlO 
262 5 5 

3 

3 

3 

6 .89  0 . 1 8 ~ 1 0  

3.42 2 0 . 0 5 ~ 1 0  

1 .32  5 0 . 0 3 ~ 1 0  

155  

176 

32.7 

18 .2  

0.035 

1 . 2 4  

3.07 

2 .65  

10.7 

0.0632 

2.34 

0.756 
1 . 5 7  
1 .50  

0 .933  

1 .22  

1 . 0 1  

122 

36 .5  

65 .7  

199 

1. lxlO 2 

88.6 

1 0  5 

9 8 . 1  

84 .3  

53 .1  

68 .4  

11 .8  
98.0 1 .54  

38.4 

51.9 

111 

98 



Table 3 . 9  Plutonium and Uranium Analyses o f  T o t a l  Air Samples 

D. Clean S l a t e  I11 

pz 11 vg u/Mg Pu 239 TAS 
Sample No. Type Yield,% dpm Pu 

5033-H-060 

50 3 5-H-042 

5037-H-054 

5038-H-006 

5041-H-114 

5043-H-090 

5044-H-064 

5046-H-020 

5047-H-100 

5050-H-074 

5059-F-090 

50 90-K-0 84 

5109-LOO6 

5110-6042 

5113-LrO54 

5118-L114 

5120-6020 

5126-8-030 

5132-E-090 

5166-A-024 

5186-CSI-N-096 

5191-CS I-N-090 

I1 

I1 

I1 

I1 

I1 

I1 

I 

D 

D 

D 

I1 

I 

I1 

I1 

I1 

D 

I1 

I1 

D 

D 

D 

85.9 

88.7 

94.6 

97.8 

87.6 

91.2 

94.4 

97.8 

87.5 

98.4 

89.3 

88.1 

93.9 

91.8 

86 .3  

90.2 

97.7 

84.7 

8 8 . 2  

90.6 

93.9 

92.9 

1.92 6 . 1 9 ~ 1 0 ~  

34.7 2 1.1 

39.4 5 1 . 2  

2.13 2 0 . 0 5 ~ 1 0 ~  0.732 

47.0 2 1.1 

1 2 . 1  2 0 . 4  

45.0 f 1.3  

444 2 1 0  

676 2 14 

710 : i a  
15.2 2 0.5 

319 5 8 0.848 

115  3 0.142 

28.4 2 0.8 

15 .5  2 0.4 0.274 

1.67 5 0 . 0 3 ~ 1 0  

25.9 2 0.6 0.0625 

16.2 2 0.5 

3 

143 2 3 0.147 

591 2 1 7  0,497 

3.27 2 0.07x103 2.57 

46.6 2 1 . 3  1.57 

122 4 1.46 

49.8 

385 

179 

35.1 
( 

1 4 9  

1 2 2  

114  

4 . 8 9 d 0 3  

1. 74X103 



Table  3.9 (Continued) 

239 . Sample No. Type Yield,% dpm Pu 

5207-CS I-02-MR D 94.6 7.35 2 0.38 

5208-cs I-01-hR D 96.3 204 5 

520 9-CS I-04-MR D 98.1 1 4 . 3  5 0 . 4  

TAS 

5210-CSI-03-hR D 97.6 48 .3  2 1 . 4  

5214-CSI-0 5-MR D 98.2 10 .9  % 0 . 3  

5218-CSI-0-000 D 99 .1  E68 2 20 

100 



Table 3.10 Plutonium Analysis of Double Tracks Gelman Sequential Air SamDles 

Sample Number Position* Yield, % dpm h239 

3989-F-048 

3994-F-068 

7:3.4 

7:4.7 

7:6.0 

7:7.3 

7:8.6 

2 2 : 9 . 3  

22 d 0 . 6  

23:l.Z 

23:3.8 

23:6.4 

23:9.0 

23 :11.6 

24:2.2 

24:4.8 

24:7.4 

24 : 10.0 

25:0.6 

25:3.2 

25:S.S 

25:8.4 

25 :11.0 
26:1.6 

26:2.9 

90.0 

88.1 

88.7 

93.9 

85.9 

83.9 

90.7 

92.4 

88.9 

83.4 

84.4 

86.8 

82.9 

88.3 

93.5 

84.9 

89.3 

92.0 

86.6 

84.7 

90.2 

90.0 

87 .1  

020.28 

020.35 

36. t o .  9 

79.120. 20 

020.38 

020.41 

020.39 

31. 4-0.9 

4 5 . k 1 . 1  

2 0 k 5  

2 94-5 

34727 

3 5 1 ~ 7  

25826 

1 7724 

1 7 e 5  

69.122.0 

38. k 0 . 8  

32. k0.8 

22.920.7 

26.020.5 

6.6120.32 

4. 5020. 25 

* In (feet:inches) from beginning of tape. 
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Table 3.11 Plutonium and Uranium Analyses of F a l l o u t  C o l l e c t o r  Film Samples 

A.  Double Tracks 

pE u vg c/ug Pu 239 Sample No. Y ie ld ,% dpm Pu 

4 
4 8042-N-034 95.1 3.04 2 0 . 0 4 ~ 1 0  

8042-N-036 a 7 . 2 1 2  0 . 1 3 ~ 1 0 ~  
8042-N-038 89.5 7.04 2 O.09xlO5 
8042-N-042 89.6 1 .65  2 0.01~10~ 0.0478 0.0419 

5 
4 8042-N-062 89 .1  6.23 0 . 1 4 ~ 1 0 ~  

8042-N-064 a 3.63 2 0.08x103 
8042-N-066-A 87.6 8.32 2 0 . 0 9 ~ 1 0 ~  
8043-H-066-A 92.7 5.29 2 0 . 0 9 ~ 1 0 ~  
8043-H-066-8 98.7 4 .83  5 0 . 0 7 ~ 1 0 ~  
804 7- J-0 34 89.4 2.36 2 0.02~10~ 
8047-J-040 94.2 1 .53  2 0.02~10~ 

4 8047-5-050 98.2 1.40 2 0.02~10 
8049-GO40 99.0 6.86 2 0 . 0 9 ~ 1 0 ~  
a 0 4 9 - ~ 0 3 6  88 .4  8.38 2 0.06x104 

5 8049-GO40 99.0 6.86 2 0 . 0 9 ~ 1 0  
8049-GO42 86 .3  1 .97  5 0 . 0 2 ~ 1 0 ~  
8049-L-044 8 7 . 3  8.82 2 0 . 0 7 ~ 1 0 ~  
804R-GO4o-A 87.2 1 .49  5 0 . 0 2 ~ 1 0 ~  
8049-G04o-8 93.4 1.19 5 0.01~10~ 
8049-GO48 92 .5  2 .61  + 0.01~10, 

8042-N-044 95.6 1.15 2 0.02x10 
8042-N-046 88.7 2.12 2 0.02xlo 

a 0 4 9 - ~ 0 5 0  
8049-GO 53 
804P-LOSO 
8049-GO60 

8049-bob4  

10005-Stk-21 
1000 5-Stk-23 
10005-Stk-25 
1000 5-S tk-27 
10005-Stk-29 
1000 S-Stk- 31  
10005-Stk-33 
10005-Stk-35 
1000i-Stk.-38 
10007-Stk-39 
10007-Stk-41 
10007-Stk-43 
10007-Stk-45 
1000 7-Stk-47 
lOU0 7-Stk-49 
1000 7-Stk-51 

8049-bob? 

a 
8 9 . 1  
94 .1  
97.9 
84.9 ---- 

96.3 
97.2 
539.4 
89.9 
83.8 
84.8 
92.2 
95.9 
88 .4  
92 .3  
81.8 
88.53 
98.9 
9 4 . 1  
88.8 
90.4 

2.85  f 0.02xlO: 0.0521 0.0266 
2 .31  2 0.02xlO; 
1 . 6 4  + 0 . 0 2 ~ 1 0 .  0.0516 0.0457 
9.08 f 0.07x10: 
8 .54  2 0.08xlO 
b 

1 5 1  5 4 
308 2 6 
268 2 5 

451 2 6 

278 2 4 
237 2 4 
127 3 

219 2 2 
460 2 5 
312 2 6 

348 2 7 

399 ?; 8 

395 L 7 

95.9 5 2.2 

395 2 5 

3 4 .24  2 0 . 0 6 ~ 1 0  

a - S p l i t  a n a l y s i s ,  see Table  3 .23  
b - Lost i r i  a n a l y s i s  
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Table 3.11 (Continued) 

Mean 
Sample No. Yield , % dpm h239 ug u ue u I% YlMg pu 

810 8-Bc-13 

8108-80-15 

8108-Bc-16 

8108-CM-05.0 

8108-CN-05.2 

8108-CM-05.3 

8108-CM-05.4 

8108-CM-07. OA 

8108-CN-07. OB 

8108-CM-07.3-a 
8109-CM-07.3-b 

8109-BD-10 

8109-BF-02 

8109-BH-02 

8109-BH-12 

8109-BH-16 

8109-BK-02 

8109-BK-04 

8109-BK-14 

8109-BK-16 

8112-D-026 

8115-G-022 

8113-E-020 

8116-H-022 

8117-5-024 

818-6024 

86.8 

85.7 

96.4 

93.7 

94.4 

98.5 

93.7 

92.9 

84 .1  

92.9 

97.4 

b 

b 

92.2 

97 .1  

b 

88.4 

97.5 

b 

89.4 

90.2 

91.6 

87.4 

85.7 

94.5 

6 :  

6 

5 8.12 2 0.09xlO 

3.64 2 O.04xlO6 

1.88 2 0.02xI.o 

1.25 2 0.02xI.o 

1 .51  2 0 . 0 1 ~ 1 0 ~  

7 1.99 2 0.02X10 

7 1.04 2 0.02xI.O 

2.71 2 0.03X107 
7 

1.05 2 0.01xI.O 

5.91 2 0.07xlO 371 
359 

5 

4 

5 

6 

5 

6 

6 

6 

5 

6 

3.25 2 0 . 0 5 ~ 1 0  

7.87 2 0.12xlo 

4.44 2 O.lOxl0 

3.45 2 0.04xI.O 

4.09 2 0.06xI.O 

4.45 2 0.03xI.O 

1.27  2 0.02xI.O 

1.25 2 0.02xlO 

7.80 2 0.06xlO 

2.06 2 0.04xlO 

6 3.08 2 0.5xlO 

5.72 2 0.09xlO 

2.33 2 0.05xlO 

1 .04  2 0.02xJ.O 

3.27 2 0.08xI.O 

6 

6 

6 

5 

36 5 8.97 
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Table 3.11 (Continued) 

C. Clean S l a t e  I1 

Sample No. Yie ld ,% dpm Pu ir u !Jg u/ug Pu 239 

a 8108-BM-00 ---_ 

810 8-BM-02 

8108-BM-03 

8108-BM-05 

8108-BM-06 

8108-BM-07 

810 8-BM-0 9 

8108-BM-10 

8108-BK-11 

810 8-BM-12 

8108-BM-13 

8108-BM-14 

8108-BM-16 

8108-BO-00 

95.2 

---- 
88.3 

b 

b 

92.7 

b 

94.9 

b 

97.3 

84 .9  

98.5 

90.3 

1.10 0 . 0 1 ~ 1 0 ~  

a 

7.28 2 0.18~10 

a 

6 2.83 2 0.04X10 

6 3.01 - + 0.03X10 

3.91 O.04xlO6 

6 4.79 - + 0.04~10 
6 3.94 2 0.06xI.O 

6 3.05 2 0.03xlO 
6 1 . 3 2  2 0.01~10 
5 4.63 - + 0.05~10 
6 2.04 - + 0.05xI.O 

6 

7 8ioa-~o-oi 94.1 1.35 2 O . O l x I . 0  

8108-BO-02 b 2.26 0 . 0 2 ~ 1 0 ~  

810 8-BO-0 8 95.1 2.13 2 0.03X10 180 12.2 

6 

6 

6 

6 

810 8-BO-0 9 84.6 2.79 - + 0.03xI.O 

8108-BO-10 97. I 2.77 + - 0.03xlO 

810 8-BO-11 87.8 2.89 - + 0.04xlO 

8108-BO-12 91.2 1 . 7 3  O.llxI.0 

a - Lost i n  a n a l y s i s  
b - Split a n a l y s i s ;  see Table 3 .23 
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Table 3.11 (Continued) 

Sample No. Yield,% dpm Pu239 LIE u Pg V/PP pu 

10009-Stk-253 
10009-Stk-254 
10009-Stk-255 
1000 9-Stk-2 56 
10009-Stk-257 
10009-Stk-258 
10009-S tk-2 59 
10009-Stk-260 
10009-Stk-261 
10009-Stk-262 
1000 3-Stk-301 
10003-Stk-302 
10003-Stk-303 
10003-Stk-304 

99.1 
88.4 
87.9 
96.3 
95.9 
92.6 
86.7 
87.3 
92.2 
95.8 
94.1 
95.2 
95.8 
93.9 

3.31 % 0 . 0 4 ~ 1 0 ~  3 

1 . 0 5  2 0 . 0 3 ~ 1 0 ~  
4.30 + 0.05~10.. 
8.98 2 0.10X10; 
7.03 2 0.08x104 
1.39 2 0.02x104 
5.61 2 0 . 0 5 ~ 1 0 ~  
4.31 2 0 . 0 4 ~ 1 0 ~  
5.11 2 0 . 0 5 ~ 1 0 ~  
3.77 2 0.03xlO 
447 + 6 
668 7 
766 2 8 
980 2 9 

B. Clean S l a t e  I 

0.0117 0.395 

Mean 
Sample No. Yield,% dpm h239 LIE? u PE u pg.u/ug Pu 

8121-51513 

8121-BO-04 

8121-BO-0 5 

8121-BCb06-a 
-b 

8121-BC-07 

8121-BC-08 

8121-BCb09 

8121-BCb12 

8121-BC-16 

8121-CM-05.4 

8121-CM-07.0 

8121-CM-07.1 

8121-CM-07.2 

8121-CM-07.3 

8121-CM-07.4 

c - Lost i n  f i r e  

86.5 

98.7 

91.8 

86.5 

---- 

3 

6 

2.47 2 0.06xlO 

4.40 0.05xI.O 

2.18 0 . 0 2 ~ 1 0 ~  

C 

913 2 22 

C 

2.46 0 . 0 2 ~ 1 0 ~  

6 4.39 2 0.04xlO 

8.07 0.12X10 129 

C 

C 

2 3 . 2  
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Table  3.11 (Continued)  

SarnDle No. Yie ld  ,% dDm F’u239 . - .. 

8121-CM- i1.0 

8121-CM-11.1 

8121-CM-11.2 

8121-CM-11.4 

812 3-D-0 38 

8124-H-036 

8125-5-026 

8 1 2 5 - 6 0 3 t ~  

8125-LO40 

8125-G046-A 

0924-Stk-807 

9924-Stk-808 

9924-Stk-809 

9924-Stk-810 

9924-5 tk-811 

9924-Stk-812 

---- 
88.8 

---- 

93.4 

87 .3  

91.2 

95 .1  

87 .1  

86.6 

88 .1  

8 8 . 3  

C 

C 

C 

C 

C 

4 5.40 - + 0.06~10 

C 

C 

3 

3 

5.17 2 0.08x10 

1.26 2 0.03~10 

692 + 1 5  

714 2 1 7  

932 i 20 

485 + 1 2  

295 2 6 

984 + 2 1  

- 

- 

- 

c - Lost  i n  f i r e  
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Table 3.11 (Continued) 

Sample No. Yield ,% dvm pU239 pz u vg.u/L!g pu 

10032-5 tk-906 

100 32-Stk-90 7 

10032-Stk-915 

10032-Stk-919 

10059-Stk-829 

10059-Stk-832 

10059-Stk-840 

100 59-Stk-845 

10059-Stk-847 

90.2 

92.0 

98.8 

97.4 

96.6 

92.7 

87.3 

92.8 

93.7 

5.43 2 0.33 

50.8 2 1.8 

23.0 2 0.7 

23.3 2 0.8 

74.8 2 2 . 3  

18.9 2 0.6 

8.52 0.19x.lO 3 

209 2 5 

316 2 5 

3 2.49 7.llxlO 
3 0.713 4.51xlo 

1.06 6.63X1o3 

1.53 1.18r104 
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Table 3.11 (Continued) 

D .  Clean S l a t e  I11 

Sample No. Yield,% dpm Fu 239 LIE u LIR,U/Ug Pu 

8160-H-030Y-1 

816 0-H-0 3OY-2 

8160-H-030Y-3 

8160-H-030Y-4 

8160-H-030Y-5 

8160-H-030Y-6 

816 0-H-0 30Y-7 

8160-H-0 3OY-8 

8160-H-0 30Y-9 

8160-H-030Y-10 

8160-H-060Y-1 

8160-H-060Y-2 

8160-H-060Y-3 

8160-H-060Y-4 

8160-H-060Y-5 

8160-H-060Y-6 

8160-H-060Y-7 

8160-H-060Y-8 

8160-H-060Y-9 

8160-H-060Y-10 

8160-H-074 

8160-H-0 76 

8160-H-086 

95.4 

92.7 

98.3 

95.5 

93.6 

98.4 

97.3 

92.8 

91.4 

95.8 

86.5 

87.6 

92.6 

90.0 

94.2 

89.8 

88.8 

86.6 

85.4 

94.4 

93.9 

89. a 
90.7 

5 3.79 2 0.05~10 
5 3.87 2 0.05xlO 
5 3.84 2 0.04xlO 
5 3.37 2 0.04xlO 
5 4.31 2 0.04xlO 
5 4.62 2 0.05xlO 
5 3.99 2 0.04xlO 

2.44 2 0.03x105 
5 2.81 2 0.03xI.O 
5 3.30 2 0.04~10 

1.76 2 0.03x103 

1.84 2 0.03x103 
3 1.65 2 0.04xlO 

1.81 2 0.04xlo3 
3 2.05 2 0.05xlO 
3 2.60 2 0.06xlO 

3 1.46 2 0.03xlO 
3 2-10 - + 0.05xlO 
3 2.86 2 0.07xlO 
3 2.01 2 0.05~10 
3 2.96 2 0.07x10 
3 2.67 - + 0.07x10 

622 2 14 

0.0127 

0.607 

0.294 

0.0753 

0.948 

1.11 

0.289 

0.121 

0.166 

0.840 

0.0049 

0.228 

0.111 

0.0325 

0.319 

0.349 

0.105 

0.0720 

0.0860 

0.371 
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Table 3.11 (Continuedl 

Sample No. Yield,% dpm F’u239 LIE u LIg.u/ug. Pu 

8160-H-090Y-1 

8160-H-090Y-2 

8160-H-090Y-3 

8160-H-090Y-4 

8160-H-090Y-5 

8160-H-090Y-6 

8160-H-090Y-7 

8160-H-090Y-8 

8160-H-090Y-9 

8160-H-090Y-10 

816 0-H-10 8 

8161-5-034 

816 1- 5-0 40 

8161-5-042 

8161-5-044 

8161-5-046 

8161-5-048 

816 1- 5-0 50 

8161-5-0 52 

8161-5-054 

8161-5-056A 

8161-5-072 

8162-6006 

84.4 

87.3 

93.9 

89.0 

86.1 

87.1 

91.3 

84.6 

92.4 

95.4 

93.5 

96.7 

98.2 

92.7 

99.1 

92.4 

98.3 

96.3 

94.5 

92.9 

_--- 

---- 
86.6 

133 2 4 

117 2 3 

109 2 3 

132 2 3 

94.5 2 2.9 

119 5 3 

99.0 2 2.8 

93,2 2 2.8 

119 2 3 

118 2 3 

16.1 2 0.4 

1.13 2 O.Olxl0 6 

8.77 r. 0.09xlO 5 

5 

5 

5 

4 

4 

4 

4 

5.74 2 0.07~10 

3.78 2 0.04xlO 

2.26 5 0.03xlO 

9.85 2 O.lOxl0 

7.75 2 0.08xlO 

4.86 5 0.06xlO 

2.84 2 0.03xlO 

a 

a 

514 2 12 0.0141 3.98 

a - Lost in analysis 
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Table 3 . U  (Continued) 

Sample No. Yield,% dpm Pu p.e u u.e. U/ue Pu 239 

8162-6018 

8162-bo34 

8162-bo36 

8162-LO40 

8162-L-042 

8162-GO46 

8162-L-048 

8162-GO50 

8ldZ-Ir052 

8162-L-054 

8162-L-056 

8162-GO58 

8163-F-024-1 

816 3-F-024-4 

816 3-F-032-1 

8163-F-032-2 

8163-F-032-3 

816 3-F-032-4 

816 3-F-032-5 

10064-Stk-901 

10068-Stk-801 

1006 9-Stk-848 

100 75-S tk-100 

10076-Stk-120 

92.5 

94.4 

96.7 

97.2 

97.5 

95.8 

93.9 

89.0 

94.4 

87.3 

89.5 

93.1 

89.1 

94.1 

88.7 

83.9 

86.5 

91.4 

89.4 

92.2 

97.7 

93.4 

91.6 

555 2 13 
5 3.70 2 0.04xlO 

7.52 - + 0.11~10~ 

4.84 2 O.08xlO5 

6.85 - + O.15X1O5 

5 2.58 2 0.05xlO 

1.67 0 . 0 2 ~ 1 0 ~  

4 9.47 2 0.16xlO 

a 

4 3.10 2 0.07X10 

6.44 + - 0.15X1O3 

4.94 2 0.O7X1O3 

495 2 1 2  

2.35 - + 0.05X1O3 

3.67 2 0.95X104 

3.18 2 0.05X104 

4 3.99 2 0.06X10 

5.56 0 . 1 1 ~ 1 0 ~  

5 1.32 + - 0.02X10 

201 2 5 

393 9 

380 2 9 

47.8 2 1.5 

33.3 2 1 . 4  

0.0472 

0.309 

0.998 

0.446 

0.114 

0.0067 

3.73 

2.01 

5.04 

1 . 9 5  

1.64 

12 .4  

0.121 

0.193 

0.134 

0.175 

0.197 

2 .  70X103 

742 

1 . 9 2 ~ 1 0 ~  

5.93x103 

7.16x103 

a - Lost in analysis 
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Table 3.12 Plutonium and Uranium Analyses of Fallout Deposition Slides 

A. Double Tracks 

Sample No. Yield % dpm Pu llg u LIE U/PE PU 239 

8035-8-066A 90.6 2.10+O.05xlO3 - 0.131 9 . 0 2  

8035-D-058 87.3 1.14+O.03x1O3 - 0.058 7.3 

80 3 8 -CM-0 9.0 91.2 6.42+0.15xlO 0.373 8.44 3 

4 

3 

3 

8038-F-046H 88.5 1.25+0.02x10 0.279 3.24 

8038-F-046B 89.7 3.10+0.05~10 0.123 5.77 

8038-F-056 93.8 3.96+0.09x10 0.128 4.75 

8038-H-044 92.9 2 .  0l+O.04xlO4 0.519 3.76 

8038-H-048 96.4 8.20+0.09~10 - 0.404 7.16 

8038-L-046A 95.4 1.30+0.04x103 - 0.057 6.4 

3 

8038-L-056 87.7 5.72+0.09x10 - 0.729 18.5 3 

3 

3 

8038-P-050 83.3 2.31+0.04~10 - 0.242 15.2 

10027 Stk .  261 87.6 3.31+0.04~10 0.308 13.5 

B. Clean Slate I 

Sample No. Yield, % dpm Pu ut? u llg u/pg Pu 239 

8080-BO-05 95.9 6.31+O.09x1O5 - 449 103 

8080-CO-05.2 87.2 3.31+0.05x10 - 212 93.0 5 

8080-8-024 91.6 1.52fP.03~10~ 23.2 22.1 

8080-D-030 90.9 1.35+0.02~10 - 3.05 32.8 

8082 -F-030 95.9 4.96+0.07~10 14.0 41.2 

4 

4 

4 

4 

3 

4 

4 

3 

8082 4-028 89.5 5.27+0.09xlO - 12.5 34.5 

8082-L-028 93.1 4.42+0.09~10 3.87 12.7 

8084-N-034 88.9 2.79+0.06~10 0.924 48.1 

8084-0-030 89.3 1.70+0.03~10 - 8.68 74.2 

8084-P-032 92.6 1.75+0.03~10 - 7.98 66.5 

9908-Stk. 822 88.7 1.36+0.04~10 - 1.43 153 
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Table 3.12 (Continued) 

C. Clean S la te  I1 

Sample No. Y i e l d ,  % dpm Pu vg u Irg u/vg Pu 239 

8101-C-066 91.5 - 5.95 93.7 3 9.22+0.16xlO 

8101-E-024 88.3 8.62+O.15x1O4 - 51.4 86.4 

8103-G 020 86.6 7.50+0.09xlO - 24.3 47.1 

8103-L 026 89.2 1.43+0.02~10 - 4.83 49.1 

10057-Stk. 840 92.8 7.64+0.38 - 0.296 5.63~10 

4 

4 

3 

D .  Clean Slate  I11 

Sample No. Yield, X dpm Pu pg u pg u/un Pu 239 

a 8165-BH-04 _ -  
8165-BM-14 84.8 3.42+0.05~10 - 21.3 90.7 4 

5 8165-8-028 93.3 1.80+0.02xlO 100 81.0 

8167-C-022 86.4 1.44+0.03x105 - 53.4 53.9 

8167-E-034 90.3 2.76+0.03xlO - 132 69.5 

8167-G-032 86.7 1.50+O.03x1O5 - 25.5 24.8 

8107-H-034 90.2 1.12+0.02xlO - 31.0 40.2 

8167-L-040 87.3 1. 96+0.03xlO4 - 15.4 114 

5 

5 

10072-Stk. 59 90.4 279+7 - 0.659 343 

a:  L o s t  i n  analys is  
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Table 3.13 Gamma Spect rometr ic  Analyses o f  Balloon Disk Samples 

Counting 
SamDle Number Event dpm dpm Pu239* Date 

3109-Ll2,P9 

311O-JJ4, P9 

3112-L20, P9 

3113-L20,P17 

3114-Ll9, P5 

3118-L28,P9 

3119-L28, P17 

3120-L25,P5 

3122-L24, P10 

3 

4 
C. S. I 5.95 2 0.07 x 1 0  

1.75 2 0.02 x 10 I t  

( 1  2.38 2 0.02 x 10 4 

8.60 2 0.09 x 10 3 

2.63 2 0.03 x 1 0  4 

1 

4 4.02 2 0.05 x 10 11 

I, 

3 

3 

4 

7.52 2 0.08 x 1 0  

4.32 2 0.06 x 1 0  

4.09 2 0.04 x 10 

11 

11 

11 

5 

6 

6 

5 

6 

6 

5 

5 

6 

3.81 2 0.04 x 1 0  

1.12 2 0.01 x 10 

1.52  2 0.02 x 10 

5.50 2 0.06 x 10 

2.57 2 0.03 x 10 

1.68 2 0.02 x 1 0  

4 . 8 1 2  0.05 x 1 0  

2.76 t 0.04 x 1 0  

2.62 2 0.03 x 1 0  

6/26/64 

6/26/64 

6/26/64 

6/26/64 

6/27/64 

5/ 8/64 

5/ 8/64 

5/ 8/64 

6/27/64 

5/14/64 

5/15/64 

5 

5 
5.10 2 0.06 x 10 

3.86 2 0.05 x 10 

3 

3 
4105-L4, P17 C. S. I1 7.97 2 0.09 x 1 0  

416 9-UK3, P8 6.03 2 0.08 x 10 
4171-UK3, P12 I f  1.84 0.02 x 10 4 1.18 2 0.02 x 10 6 5/14/64 

5/12/64 

5/15/64 

5 

5 
6.37 2 0.08 x 10 

5.15 2 0.06 x 1 0  

3 

3 
4172-UK2, P14 11 9.96 2 0.12 x 10 

8.05 2 0.09 x 1 0  4173-UK2,PlZ 11 

* Plutonium a c t i v i t y  based on t h e  C. S .  I11 dpm P ~ ’ ~ ~ / d p m  Am241 of 64 
(Ref. H. E. Menker, 5.2/5.3a S t a t u s  Report  and P resen ta t ion ,  A p r i l  14, 1964) .  
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Table 3.14 Plutonium Analvses of Double Tracks Wire Swipe Samples 

Sample Number Yie ld ,  96 dpm Pu239 

5306-L1, P12, W 1  99.1 8.07 2 0.12 x 1 0  

5306-Ll, P12, W2 91.9 4.05 2 0.07 x 1 0  

4 

3 

4 

3 

3 

5306-Ll, P15, W 1  90.1 9.93 0.15 x 1 0  

5306-Ll, P15, W2 94.5 1 .21  2 0.01 x 10 

5335-L4, P12, w 1  97.2 7.15 2 0.15 x 1 0  

5335-L4, P12, w2 92.9 164 2 5 
3 

3 

4 

4 

4 

4 

3 

5338-L5, P1 97.2 1.08 2 0.01 x 1 0  

5338-L5, P2 96.0 5.67 2 0.08 x 1 0  

5338-L5, P3 96.6 3.53 2 0.05 x 1 0  

5338-L5, P4 99.1 6.85 2 0.07 x 1 0  

5338-L5, P5 97.7 5.08 2 0.05 x 1 0  

5338-L5, P7 99.6 2.82 0.04 x 10 

5338-L5, P10 93.4 2.09 2 0.05 x 1 0  

5338-L5, P17 89.4 15.1 f 0.4 

5338-L5, P18 97.2 18 .4  2 1.4 
5338-L5, P19 86.4 30.2 2 0.7  
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Table 3.15 Plutonium and Uranium Analyses  of S t i c k y  Wire P a r t i c u l a t e  Samples 

A.  Double Tracks 

22 
23 3 90.8 118  E5 

90.5 1.10+0.02x10 - 

246 9-L4, P9 3 - -  (40)a 
(3013 _ _  7 

8 92.7 1 9 9  27 
1 0  86.4 311 z8 

5306-J-Ll,P13 1 92.7 
4 86.6 
7 89.9 

5335-J-L4,P13 7 84.7 
1 4  88.6 
1 6  89 .8  
20 94.2 
24 96.7 
30 93.5 

582 +7 

646 z8 

746 519 
57.2+2.3 
45.872.2 

749 T8 

747 :9 
244 +7 
450 5 9  

Sample No. P a r t i c l e  No. Yield,  % dpm Pu IJg u W.g u/lJ.g Pu 

2121-L12,P20 2 88.5 14.120.4 0.146 1 . 5 0 ~ 1 0 ~  

239 

3 91.7 1 2 9  +3 0.134 151  
5c 96.6 15.570.6 0.0614 574 
6c 90.3 299 56 0.152 73.8 
8 - _  ( 1 . 5 ~ l 0 ~ ) ~  - -  - -  
9 89.5 331 +8 0.047 20.6 

10 91.2 301 r 8  0.0183 8.84 
13 94.6 1.05TO. O2x1O3 0.967 134 
1 4  90.9 946 T15 0.098 1 5 . 1  

0.050 28 .9  
0.273 18 .4  3 1 6  97.8 2.15+O.04x1O3 

18  86.4 1 .9970.04~10 0.063 4.50 

0.075 37.5 
0.081 9.72 

20 94.2 2 91+8 
21  91.1 1 . 2 1 + 0 . 0 5 ~ 1 0  

0.0343 42.2 
0.126 1 6 . 6  

1 5  92.5 252 z 7  

1 9  87.3 19.4z0.9 0.132 98 5 

3 

- _  - -  
- -  _ _  
0.092 67.2 
0.150 70.7 

0.070 1 7 . 5  
0.143 27.7 
0.310 69.2 

0.323 62.8 
0.107 272 
1 . 8 6  5 . 9 0 ~ 1 0  
0.093 18.1 
0.0804 47.9 
0.231 74 .5  

a :  Sample l o s t  i n  process ing;  Pu239 v a l u e  from s t i p p l e d  d i s c  of sample s o l u t i o n  
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Table 3.15 (Continued) 

B. Clean Slate I 

Sample No. Particle No. Yield, % dpm Pu NE u ;1g u/ug Pu 239 

5298-L13,P5 A 86.5 196 +6 0.057 42.2 
2 92.4 126 T4 0.121 140 

5c 

7 93.8 1.6 + 0 . 2  0.075 6.8~10 

3c 91.4 982 715 0.573 84.8 
_ _  ( ~ S O T ~  _ -  - -  

5 3 7 . 2  152 214 0.229 21s 
- 

2 92.7 1.40+11.02~10 0.095 9.85 
5 

3 
_ _  (70): _ _  _ -  

7 86.1 293 27 0.010 4.95 

1 88.5 24.9tl.l 0.023 135 

3 95.7 197 +5 0.014 10.3 
2 

4 92.4 581 76 0.291 72.8 

- -  - -  ( 7 0 ~  _ _  

7 90.8 1.7370. O3X1O3 0.634 53.3 
10 90.5 1.62~0. 02x10~ 0.377 33.7 
11 93.9 5.18TO.58 - 0.526 1.47~10 

a: Sample lost in processing; Pu239 value from stippled disc of sample solution 
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Table 3.16 Plutonium Ana lys i s  of S t i c k y  Wires and Shipping Con ta ine r s  

A.  Double Tracks 

23?* T o t a l  dpm Pu 239 Sample No. Y i e l d ,  % dpm Pu 

2121-Ll2  ,P20 69.3 6.6920.07~10 6 . 8 1 ~ 1 0  

1.12x10 

5 

6 

2469-L4,P8 64.0 7.6220. O 9 X 1 O 5  7 .62~10’  

6 2445-L17,P13 81.9 1.12+0.02XlO - 

6 

5 

5 

246 9-L4, P9 69.5 1 .27+0 .02~10  - 
2908-LS ,P7 72.7 7.50+0.10x10 

5306-J-Ll,P13 64.3 2.85+0.04xlO 

6 

5 

5 

1 . 2 7 ~ 1 0  

7 . 5 0 ~ 1 0  

2 . 8 7 ~ 1 0  

4 9 . 8 5 ~ 1 0  4 5335-J-L4,P13 59.0 9 .62+0 .15~10  - 

B .  Clean S l a t e  I 

239* T o t a l  dpm Pu 239 Sample No. Yield,  % dpm Pu 

5298-Ll3,PS 58.7 5. 56+0.O7x1O5 - 5. 58x105 
6 

6 

1 . 1 5 ~ 1 0  

1 . 4 6 ~ 1 0  

6 

6 

5299-L17,P6 64.3 1.15+0.03xlO - 

5342-Ll9,PS 68.9 1 . 4 6 + 0 . 0 3 ~ 1 0  - 

* By a d d i t i o n  of p a r t i c l e  d a t a ,  Table  3.15 
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Table  3.17 Plutonium Analyses o f  S o l u b i l i t y  Study Samples 

A. Clean S l a t e  I 

239 dpm Pu Sample 
Volume. ._. - " 

Sample No. L i te rs  Sample pH Water' Buffer' 0.1 N H C ~ '  Residue Wash3 T o t a l  

2393-H-030 1 .00  5.2 1.9820 .O3X1O3 4.42+O.06xlO4 7. 76+0.15X1O4 1. 30+0.O3xlO5 1.47+O.03X1O3 2.55210 5 

% of  T o t a l  0.78 1 7 . 3  30.4 51.0 0.52 

3135-0-032 0.350 6.0 l . Z ? O .  02X103 3.4%0. O5x1O3 1. 26+O.03x1O3 1.S8+O.O3xlO4 531214 2 . 5 3 ~ 1 0 ~  

% o f  T o t a l  4.9 13.6 5.0 74.3 2.2 

I- 
I- m 

1. Sample f i l t r a t e  

2. Disodium p h o s p h a t e - c i t r i c  a c i d  b u f f e r  (pH 6 .0)  and 0 . 1  NHCl volumes of 300 ml 
r e s i d u e ,  s t i r r e d  f o r  24 hours ,  and f i l t e r e d  

i n  c o n t a c t  with t h e  

3. 100 m l  h o t ,  concent ra ted  H N 0 3  washing of sample b o t t l e  



Table 3.17 (Continued) 

8. Clean Slate I1 

h239 dpm Sample 
Volume, 

Sample No. Liters Sample pH Water Residue Wash3 Total 0.1 NHCl 2 Buffer 2 1 

2386-8-034 

2387-B-010 

2388-8-018 

2389-8-042 
I- 
I- 
ra 2390-8-026 

2395-6026 

2396-bo30 

4183-A-010 

4184-A-018 

0.625 7.3 
% of Total: 

0.525 6.9 
% of Total: 
0.670 6.6 
% of Total: 
0.600 6.9 
% of Total: 

0.615 6 . 1  

% of Total: 
0.725 5.7 

% of Total: 
0.770 5.7 

% o f  Total: 

0.314 7.5 
% of  Total: 
0.130 8.3 

% of Total: 

4 1.92+0.03xlO 
0.55 

4.3750.06xI.O 4 

1.56+O.O2xlO 4 

7.36+0.09xlO 4 

0.67 

0.11 

4.0 
2.8520.04~10 

1.16+0 .O3xlO3 
0.56 

3 

4 

0.66 

1.74tO. 03x10 - 
2.4 

1 . 2  320.0 3x10 4 

0.07 
1.81+0.03xlO 4 

0.06 

1.3950. OlxlO' 
39.5 

6 1.07+O.OlxlO 
16.5 

4.6 5cO .06xlO 6 

32.3 
5 6.6 8+0.07xlO 

36.1 
4.14+O.O5xlO 6 

0.92 
4 3.45+0.05xlO 

16.6 
3.20+O.O5xlO 

43.6 

4.36+O.O5xlO 
24.9 

4 

6 

1. zo+o .o1xlo7 
39.5 

5 4.7820.06~10 
13.6 

2.37+0.03xlO 
36.5 

3.04+0.04x10 
21.1 

6 

6 

5 l.l2+0.02xlO 

1,04+_0.01xl0 

6.0 
6 

23.2 
4 5.10+0.0 7x10 

24.5 
1.36+0.03xlO 4 

18.5 

3.83+0.04~10 
21.9 

7.6 320.08xlO 

2 . 5  

6 

5 

6 1.62+O.OlxlO 

46.0 

2.98+0.03xlO 
45.8 

6.6 3+0.06xlO 
46.0 

9.86+o.lOxlO" 

6 

6 

6 

L 

53.2 
3.3*0.05x10 

74.3 

1.19+0.02xlO 
57.3 

2.45+0.25xlO 

33.4 

9.2650.13~10 
5 2 . 9  

1.75+O.02xlO7 

5 

4 

6 

57.6 

1. 4&_O.O3xlO4 

0.35 
4 3.56+O.O4xlO 

0.53 
4 4.04+_O0.O6xl0 

0.49 
4 1.44-0.02xlO 

0.78 
4 4.10+0.06xlO 

0.92 

2 .l0+0.O4xlO3 .< 
1.0 

3 1.58+0.03xlO 

2 . 1  

3.3250.05xlO 
0.23 

7.1120. O9xlO4 

0.34 

4 

6 3.52xlo 

6 6.50~10 

7 
1.44xI.O 

6 
1.85xI.O 

6 4.48~10 

2 .  O 8 x l O 5  

4 7.34~10 

7 1.75xlO 

7 3.04~10 



Table  3.17 (Continued) 

B. Clean S l a t e  11, Continued 
239 dpm Pu Sample 

Volume, n " " 
Sample No. L i t e r s  Sample PH WaterL B u f f  erL 0.1 N H C ~ '  Residue WashJ T o t a l  

4185-A-026 

4186-A-034 

4187-A-042 

c 
N 
o 4191-H-022 

4193-H-030 

5231-B-060 

5233-8-036 

5236-6030 

5245-D-036 

0.265 8.0 

% o f  Tota l :  

0.085 7 . 7  

% o f  T o t a l :  

P8 u 
!xL 

0.102 pg 8.3 

% of  Tota l :  

0.350 6 .7  

% o f  T o t a l :  

0.560 5 . 9  

% of  T o t a l :  

0 .095  5.7 

% o f  T o t a l :  

0.205 5.9 

% of  T o t a l :  

0.620 5.7 

% of T o t a l :  

0.270 5 . 5  

% o f  T o t a l :  

6 6.31+0. - O9X1O3 6.85+0 - .O7xlO6 1.94+O.O2xlO - 
0.01 32.6 9.2 

5 4.  io20 . 0 6 d 0 4  6 .  52+0 . 0 7 ~ 1 0 ~  1.87+0.02~10 

0.32 51.5 1 . 5  

78.9 1 9 . 7  54.6 

280 0.44 42.3 

4.6620. O7X1O4 3.1920. O4X1O6 1.13tO. - 02x10 

0.68 46.7 1 . 7  

5 .1kO.  O7X1O3 3.4150. O 4 X 1 O 5  3.5720.0 5x10 

0.38 25 .4  26.5 

2.6920. O5X1O3 6.51+0. - O8x1O4 5.22+0.07xlO 

1 . 0  24.5 19.6 

5 

5 

4 

C. Clean S l a t e  

2.2150. O4X1O3 1.9550. O3X1O4 1 . l t O .  O 3 X 1 O 4  

4 .5  39.5 22.9 
3 1.3120. O2X1O4 5.7650. O 7 X 1 O 4  5.2750.09X10 

8.3 36. 5 3 . 3  

101~3 1.27+O.03xlO3 26424 

2.9 36.9 7 . 7  

6 .  33t0.18X103 - 6.09tO.  - 15x10' 2 .17+0.06~10 

0.42 40.6 1 4 . 5  

5 

7 1.18+0.01xlO 

56.2 

5.85+0.06X10 

46.2 

21.9 

6 

0.543 
6 3.4&-0.04~10 

50.4 

6.02+0.07X10 

44.7 

1.4250.02xlO 

53.4 

5 

3 

4 1 . 4 8 + 0 . 0 4 ~ 1 0  

30.0 

7.7850.17xiO 

49.2 

l.74+O.03X1O3 

50.6 
5 

4 

6 . 3 9 2 0 . 1 4 ~ 1 0  

42.6 

5 
3.99+0.05X10 

1 . 9  
5.6 7+0.07xlO 4 

0.45 

0.027 

0.069 
4 3.6220.05X10 

0.52 

4.O4+_Oo.06xlO4 

3.0 
3 4.38+G.O7xlO 

1 . 6  

3 1.55+OtO3X10 

3.1 ' .  

4.71+O.O9xlO 3 

2 . 7  

6 8.021.9 

1 . 9  

2.8150.06xlO 

1 . 9  

4 

7 2.lOxlO 

7 1.27xlO 

185 

2 .12  

6.83X10 6 

6 1.35xlO 

2.66x105 

4 
4.94xlO 

5 1.58~10 

3 3.44xlO 

6 
1 .5oxlo  



Table 3.18 Plutonium and Uranium Analyses of Aluminum F a l l o u t  C o l l e c t o r  Samples 

A.  Double Tracks 

** 
239 

Sample No. Grams Yield,% dpm Pu vg u Pg U/vg PU vg Pu(NRDL)/vg Pu( I .1 . )  

9813-AJ-04 4.77 
9813-AJ-05 4.68 
9813-AJ-06 6.19 
9813-AJ-08 3.13 

98 30 -A-040 0.87 

98 30-A-0 50 0.76 

E 9830-A-060 0 .94  

98 31-EL-05 7.31 

9831-81,-06 8.09 

9831-BL-08 6.14 

98 31-BL-09 6.82 

88 .3  3. 85+0.12x103 

87.8 8 . 1 8 ~ 0 . 0 9 ~ l O ~  2 91 4 .81  
82 .4  1 . 2 2 7 0 . 0 4 ~ 1 0 ~  - 

77.4 1. 59+O.05x1O6 3.83* 3.49 

E .  Clean S l a t e  I 

80.2 

85.6 

79.7 

94.0 

97.4 

84.8 

98.5 

98 4 5-D-070 1 .74  84.5 

1.01+0.02x10 - 7 (4.17x1O5)* 

(1.83x103)* 1 .94+0 .04~10  6 

475* 5 7 .83+0.22~10 - 

232* 6 1 .04+0 .02~10  - 

3.05+0.04~10 7 (2 .  42x104)* 

5. 2+0.04xlO - 7 (5.91x1o3)* 

.62+0.08::1,) - 6 (8.  31x103)* 

- 

C .  Clean S l a t e  I1 

( 1 . 2  9 x 1 0 ~  )* 6 2 .66+0.05~10 - 

60.0 

137 

88.1 

32.4 

11 5 

13.7 

158 

70 .5  

4 .5  
2 .5  
4.7 
5.8 

1.1 

1.1 

1 . 3  

2.7 

4.2 

2.8 

2.7 

1.3 

* 
** 

U a n a l y s i s  by P r o j e c t  5.2/5.3b. 

NRDL va lues  by gamma as say  (Reference 1). 
- 



Tahle  3.19 Plutonium and Uranium Analys is  of CSMW Sized S o i l  Samples 

A.  Double Tracks 

pg U pg U/pg T o t a l  Pu 239 Sample No. F r a c t i o n  g. Sample Yield,  % dpm Pu 239 dpm Pu /E. 

PCMR2-1 1 
2 
3 
4 

PCMR2-2 1 
2 
3 
4 

PCMR2-4 1 
2 
3 
4 

PCMR2-6 1 
2 
3 
4 

PCMR2-7 

PCMR2-8 

PCMR2-9 

1 
2 
3 
4 

1 
2 
3 
4 

1 
2 
3 
4 

35 .5  66.2 
41 .5  43.9 
40.0 47.4 
89 .0  4 9 . 1  

46.6 48.3 
30.6 58.7 
50.6 39.6 
99.7 35 .5  

43.1 30 .5  
55.6 56.3 
69 .1  34.0 
79.0 46.2 

2.53 59.1 
108 32.4 
80 .7  39.7 
8 3 . 1  27.4 

28.0 45.7 
33.1 33.4 
58.8 62.6 
92.5 38 .5  

5.62 70.0 
29.7 45.3 
72.8 39.4 
57.1 31.3 

2 2 . 1  56.7 
64.5 39.8 
68.2 47.2 
27.4 32.6 

21.7+0.9 0 .61  

115  T4 2 .9  
212 78  - 2.4 

15.3+1.1 0.33 
39.4z1.6 1 . 3  
13.6+1.0 0.27 
55.3T2.2 - 0.55 

46.3T2.5 1.1 

0+0 .42 - -  
30.752.2 0.55 
10.0+0.6 0.14 
38.451.8 0.49 

67.8+2.3 26.8 
70.3T4.1 0 . 6 5  
56.273.4 0.70 
35.7z2.1 0.43 

71.8+3.9 2.6 

96.075.1 1 . 6  
26.971.9 0 .81  

360 Fll 3.9 

323 78 4.4  

48.3+1.7 8.6 
1.05:O. 03x10 35.4 

144 55 2 . 5  

19.9". 9 0.90 
1.63+O.03x1O3 25 .3  

39.172.2 - 1 . 4  
83.0T3.3 1 . 2  

3 .99  
6.22 
2.19 
5.04 

3.62 
2.35 
1 . 2 4  
3.53 

3.66 
2.57 
0.680 
7.02 

5 .61  
6.49 
4.22 
5.76 

18.8 
1.42 
3.60 
6.62 

1 0 . 2  
8.68 
8.08 
3.46 

5 . 0 1  
10 .2  
2.43 
6.03 

4 2. 68x104 
1 . 9 5 ~ 1 0 ~  
2 .  76x103 
3 . 4 5 ~ 1 0  

4 3. 45x103 
8. 68x104 
1. 33x103 
9 . 2 7 ~ 1 0  

_ _ -  
4 

9 . 8 9 ~ 1 0 ~  
2 . 6 6 ~ 1 0  

4 

1. 34x104 

2 . 3 4 ~ 1 0  

4 
3 3.81x10 

7 . 6 5 ~ 1 0 ~  
5. 44x103 
2 . 6 7 ~ 1 0  

1. 22X1O3 

1. 20x1o4 

1.09X104 

3 . 0 7 ~ 1 0 ~  4 

1. 2ox103 
3. 64x103 
8 . 4 9 ~ 1 0  

4 3. 6 6 ~ 1 0 ~  
9. O7x1O3 
4 . 2 5 ~ 1 0 ~  
2 . 2 4 ~ 1 0  



'Cable 3.19 (Continued)  

Sample No. F rac t ion  g. Sample Yie ld ,  % dpm Pu 239 dpm Pu /E. pg u pg U/ug T o t a l  Pu 

4 PCMR2 -11 1 0.181 81.8 5.06+0.2 9 30.0 2.08 5 .  98x104 
2 29.8 73.4 11.2TO. 6 0.38 2.75 3. 57x104 
3 153.6 24.8 64.6T2.7 0.42 7 .65  1. 72x105 
4 61.9 55.2 8.8550.73 0.14 6 .94  1 . 1 4 ~ 1 0  

239 

1 . 0  16.0 4 . 2 4 ~ 1 0 ~  4 

2.16+O.02x1O2 3 37.4 21.5 1 . 4 4 ~ 1 0 ~  3 

PCMR2 -12 1 54.0 38 .3  54.9+3.0 
2 58.9 55 .1  107+$ 1 . 8  1 .94  2 . 6 3 ~ 1 0 ~  
3 47.8 46 .5  301T10 6 .3  1 . 6 7  8. O6X1O2 
4 1 1 7  33 .5  742T25 - 6.3  2 .49  4.87X10 

5-050 1 57.7 52.7 
2 iooa 47 .5  8 . 3 5 T 0 . 0 9 ~ 1 0 ~  3 . 4  19 .8  3 . 4 5 ~ 1 0 ~  
3 ioob 39.6 2.45+0. 05x103 2.5 2.33 1. 38x102 

w N 4 l0OC 62.8  3.17T0.05~10 31.7 1 2 . 9  5 . 9 3 ~ 3 . 0 ~  
w 5 28.4 43 .9  7 . 7 0 T 0 . 1 9 ~ 1 0 ~  271 1 7 . 3  3 . 2 7 ~ 1 0 ~  

6 35 .9  60.6 6.2770.06~10: 1. 75x103 84.7 1 . 9 6 ~ 1 0 ~  
7 11 .3  70.7 1 . 6 2 7 0 . 0 4 ~ 1 0 ~  1 . 4 3 ~ 1 0  4 .31  3 . 8 5 ~ 1 0 ~  
8 5.57 82 .8  3. OSTO. 11x10 548 2.58 1 . 2 3 ~ 1 0 ~  
9 2.33 75 .5  1.2+0.1 0 . 5 1  ~ 1.85  2.24X10, 
10 
11 

0.183 61.9 476T13 2 . 6 0 ~ 1 0 ~  1 1 . 5  3 .51~10;  
6 .55  51.2 2.06+O.07x1O3 - 315 1 4 . 5  1.02%10 

a :  
b: 
c :  

100 g a l i q u o t  of 154 g 
100 g a l i q u o t  of 286 g 
100 g a l i q u o t  of 414 g 



r 

Table 3.19 (Continued) 

8. Clean S l a t e  I Sam- 

v!z u 239 Sample No. F r a c t i o n  E. Sample Yield, % dprn Pu 239 dpm Pu / a .  
PCMR2 - A 1  1 

2 
3 
4 

PCMR2-A3 1 
2 
3 
4 

I- PCMRZ-A4 1 
2 

N 
P 

3 
4 

PCMR2-A5 1 
2 
3 
4 

4.18 77.9 
35 .3  64.4 
63 .9  39 .5  
94.2 50.5 

6.18 68.8 
42.7 39.5 
88.7 49.3 
46.2 41 .1  

22.0 37.9 
90.3 31.7 
85.4 48.6 
77.2 36.2 

16 .5  41.7 
35.7 47 .9  
43.0 29.7 
62.4 39.0 

o+o .31 
7.2ZO. 4 

15.7TO. 4 
2l.lTO. - 6 

74.5+2.9 
6.13TO. 95 
23.050.9 
68.623.2 

1.2+0.2 
9. OlTO. 67 
1 1 . 6 0 . 9  

198'" 

11224 
24.1+1.8 
7.60TO. 72 
14.9TO. - 70 

- _  
0.20 
0.25 
0 . 2 2  

1 2 . 1  
0 .14  
0 . 2 6  
1 . 5  

0.05 
0.10 
0 .14  
2 . 6  

6 .8  
0.68 
0.18 
0 .24  

13 .7  
3.11 
6 .97  
5.54 

1 2 . 1  
3.14 
9.02 
15 .3  

5.99 
0.75 
4.89 
30.9 

24.8 
5.06 
2.55 
3.16 

vg U/wg T o t a l  Pu 

- - -  
4 6. 27x104 

6 . 4 5 ~ 1 0 ~  
3 . 8 2 ~ 1 0  

4 2 .  36x104 
7.  44x104 
5. 71x104 
3.25~10 

7 . 2 5 ~ 1 0 ~  5 

3.22X1O4 4 

1. 21x104 
6 . 0 7 ~ 1 0 ~  
2 . 2 7 ~ 1 0  

3.o5x1o4 
4. 88x104 
3 . 0 7 ~ 1 0  



Sample F r a c t i o n  

PCMR2 -81 1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

PCMR2 -82 1 
2 

c 
h) 
ul 

3 
4 
5 
6 

, 7  
8 
9 

10 
11 

EIC-5 

PCNR2 -83 1 
2 
3 
4 

1 
2 
3 
4 

Table  3.19 (Continued) 

C. Clean S l a t e  I1 Samples 

Sample Yield,% dpm Pu 239 dpm Pu /g. HE u ~g U/p Total Pu 239 

19 .9  
52.7 
60.5 
61.8 
7.39 
9.42 
3.04 
0.78 
0.35 
0.038 
0.511 

39.9 
53.5 
55.5 
59.7 
2.15 
5.55 
2.47 
1 .17  
0.50 
0.46 
3.58 

58.7 
n3.3 
22.1 
45.9 

11.4 
19.6 
55.6 
72.1 

27.2 
33.7 
49.4 
42.5 
52.3 
62.4 
49.8 
85.3 
74.7 
65.9 
73.1 

36.2 
38.5 
41.4 
34.7 
65.2 
53.7 
64.2 
81.6 
93.0 
81.6 
8 4 . 3  

4 2 . 1  
52.5 
40.6 
37.3 

78.3 
86 .2  
37.9 
43.3 

537+18 
17675 
26277 
48779 
621717 
522714 
537715 
48279 
11173 . 27.471.7 

35.771.5 - 

70.0+4.1 
2 91;7 
317:s 

425+9 
486711 
20775 

74.572.9 
6,8470.42 
12. 8TO. 6 
26.070.8 - 

3 4 4 3  

54.5+2.6 
10374 

86.0T2.7 
369710 - 

41.0+1.1 
2.7370. O3x1O5 
3 . 1 4 T 0 . 0 4 ~ 1 0 ~  
5 .777b.06~10 - 

27.0 
3 . 3  
4 . 3  
7 . 9  
84.0 
55.3 
177 
618 
317 
721 
69.9 

1 . 8  
5.4 
5.7 
5.8 
198  

83.8 
63.7 
14 

7 .3  

0 .93  
1 . 2  
3.9 
8.0 

3.6 
1 . 3 9 ~ 1 0 ~  
5. 65x103 
8 . 0 0 ~ 1 0  

8 7 . 5  

28 

37.4 
1 0 . 3  
1 3 . 9  
18.2 
1 3 . 1  
2.65 
1 . 9 4  
6.24 
2.02 
2.51 
8.63 

11 .2  
2.74 
1 . 4 1  
2.77 
6.56 
5.49 
8 .41  
11 .7  
1 . 2 9  
9.43 
1 5 . 2  

1 5 . 3  
1 8 . 9  
4.30 
5.45 

52.9 
463 
1 . 7 8 ~ 1 0 ~  
1 . 3 7 ~ 1 0  

4 l .OlXl0 
8. 55x103 
7. 72x103 
5. 44x103 
3 . 0 7 ~ 1 0 ~  
7 . 3 8 ~ 1 0 ~  
5 . 2 4 ~ 1 0 ~  

2 .  64x104 
1. 33x104 
3.51x10 

4 2. 33x103 
1. 37x102 
6 . 4 9 ~ 1 0 ~  
1. 17x103 
2 . 2 4 ~ 1 0 ~  
1 . 6 4 ~ 1 0 ~  
5 .  92x104 
2 .  28X1O4 
2 .  7 4 ~ 1 0 ~  
1. O7x1O4 
8 . 4 8 ~ 1 0  

4 4.0 7x104 
2 . 6 6 ~ 1 0 ~  
7 .  27x103 
2 . 1 4 ~ 1 0  

5 1. 8 8 ~ 1 0 ~  
2.  46x102 
8 .242102 
3 . 4 5 ~ 1 0  

1.88X1O3 



Table 3.19 (Continued) 

pg U pg U/pp Total Pu 239 Sample No. Frac t ion  g .  Sample Yield,  % dpm Pu 239 dpm Pu /E.  

EIC-9 1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

10.1 
21.6 
495 
74.8 
1.27 
7.82 
3.28 

1.56 
1.66 
11.1 

2.83 

80.2 
79.9 
62.4 
60.7 
53.5 
65.2 
76.1 
81.7 
55.3 
69.6 
73.1 

90.9+0.4 
896T20 
5.5170. 13x104 

2.9570.04~10~ 
1.30;O. O2x1O4 
6.2270. 16x104 
4.8670. 11x104 
2.05~0.04~10~ 

1.2850. 02X1O4 

8.1OT0.18x1O4 
i.8470.04~10 - 

9.0 38.2 
41.5 69.8 
111 50.8 
171 276 
2. 33x104 40.4 
1.66~10. 38.4 

81.1 4 1. 90x104 
1. 72x104 61.3 

4.88~10~ 13.3 
1.57~10 17.6 

1. 31x103 28.0 

4 6. 10x104 
1.13~10~ 
1. 34x103 
3.13~10 
198 
42.9 
18 9 
183 
199 
238 
139 

4 19.9 46.1 2.05~10~ 
267 1.41x10 4 EIC-14 1 16.4 78.5 327+9 

2 19.3 848 2.74T0.05~10~ 1. 42x103 

4 75.7 43.7 7.88T0.09~10 - 1.04~10 959 177 
3 49.6 38.9 4.7670.05~10~ 9.60~10~ 6 92 211 



Table 3.19 (Continued) 

D. Clean Slate I11 Samples 

Total Pu Sample No. Fraction g. Sample Yield, % dpm Pu 239 dpm Pu /.e. M.e u pg u/ pg 
239 

PCMR2-Cl 1 
2 
3 
4 

PCMR2-C2 

PCMR2 -C3 
r 
N 
Y 

EIC-12B 

EIC-13 

EIC-14A 

1 
2 
3 
4 

1 
2 
3 
4 

1 
2 
3 
4 

1 
2 
3 
4 

1 
2 
3 
4 

3.04 78.2 
67.3 57.1 
102 42.5 
70.0 36.2 

24.0 2 8 . 6  
73.9 36.5 
70.8 41.8 
54.7 39.9 

0.185 84.0 
21.1 34.4 
66.1 39.4 
74.6 38.3 

6.59 76.9 
2 0 . 1  87.1 
61.4 30.6 
65.7 42.7 

3.82 53.8 
16.4 80.7 
63.5 
87.7 

80.8 
62.0 

7.40 69.5 
15.1 70.9 
63.8 46.4 
67.2 29.4 

23.0+0.8 
39.472.1 
1.83~0.04xlO 
11274 - 

4.33+0.71 
4.1270. O8X1O3 
327710 
73.953.6 

44.4+1. 9 
6.89T0.47 
1.4370. 03x10 
489z11 

3 2.05+0. O5x1O6 

5.7 2+0.0 5x10 
6.49+0.08~10 - 

1.02zo. 02xlo5 

32.3+1.3 
423713 
7.77T0.08~10; 
5.4070.07~10 - 

3 3.0070 . 0 8 ~ 1 0 ~  
6.77~0.07~10~ 
1.67+O.OlxlO - 

174+6 

7.6 
0.59 
179 
1.6 

0.18 
55.8 
4.6 
1.4 

2 40 
0.33 
21.6 
6.6 

311 
5. O7x1O3 
9 . 3 2 ~ 1 0 ~  
9.88X10 

8.5 
25.8 

6.16~10 

23.5 
199 
1. O6x1O4 
2.49~10 

1. 22X1O3 

21.2 
14.3 
81.3 
3.76 

2.46 
57.9 
13.4 
5.50 

5.42 
1.27 
29.2 
21.1  

46.1 
1.51x10 
540 
67 9 

16.5 
55.3 

640 

25.2 
41.7 
960 
1.54~10 

1 . 2 ~ 0 ~  

5 1. 34x104 
5.27XlO 
645 
4.88~10 
8.26~10~ 4 
2.04~10~ 
5. 96x104 
1.08xlO 

4 1. 77x104 
2.68~10~ 
2.97~10~ 
6.25~10 

3 3.27~10 
215 
137 
152 

4 7. 43x104 
1.90~10 
242 
172 

4 2.  1ox103 
2.  OlXlO 
206 
134 



Table  3.20 Americium -241 Analyses o f  Clean S l a t e  I1 Samples 

241 Counting Date . 
dpm Pu 289  /dpm Am 2 41  Sample No. Type Y i e l d ,  % dpm Am 

4036-F-018 TAS I1 48.7 14%4 9/19/64 51.3 
4061-H-018 TAS I1 43.5 1 2 . k 0 . 6  10/ 7/64 46.7 

4080-BM-03 TAS D 57.6 1.44tO. O4dO3 11/15/64 50.3 

4119-A-024 TAS D 56.5 3.6 7+0 .12X103 9/19/64 50.3 
4141-3-024 TAS I1 33.7 11/ 8/64 42.6 

4070-L-024 TAS I1 57.5 7.3120.66 11/16/64 43.8 

4089-BI-05 TAS D 48.2 7.7620.19xlO 9/19/64 49.8 

4153-D-020 TAS D 41.3 618217 9/19/64 48.4 

4817-8-024 TAS I1 46.9 16  825 10/ 7/64 41.0 

8108-BM-05 Fi lm c o l l e c t o r  60.7 l.20+O.03xlO5 10/  9/64 60.4 

8108-CM-05.4 F i l m  c o l l e c t o r  46.5 1.85+O.O3x1O5 10/ 9/64 56.3 

8112-D-026 Fi lm c o l l e c t o r  51.6 3.9O+0.12x1O4 9/19/64 52.8 

8113-E-020 Film c o l l e c t o r  43.7 1.03+_0. O 3 d O 5  1 0 / l l / 6 4  55.5 

8115-G-022 Film c o l l e c t o r  59.4 S.82+0.13x1O4 10/ 9/64 52.9 

8117-5-024 Film c o l l e c t o r  63.1 1.93+_O.07xlO4 9/19/64 53.9 

8118-6024 Film c o l l e c t o r  47.2 5.85+0 .16dO3 9/19/64 55.9 

8116-H-022 Film c o l l e c t o r  67.8 3.83+_O.l2x1O4 9/19/64 60.8 

10058-Stk-840 Film c o l l e c t o r  39.6 16 227 10/9/64 52.6 
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Table 3 . 2 1  Plutonium Analyses of Laboratory Blank Samples 

A.  B i o l o g i c a l  Laboratory Blanks 

Sample No. dpm Pu Date Remarks 239+236 

1 - A  
3 -A 
2 -D 
4-D 

2 -A 
4-A 
1 -D 
3 -D 

Cruc. 112-A 
Cruc. 114-A 
C ~ U C .  115-D 
Cmc. 1130-0 

P-9-T 
P-10-T 

P-11-Au 
P-12-Au 

Cruc. 109-A 
Cruc. I l l - D  

Cruc. 114-Au 
C ~ U C .  1 1 2 - T  

o+o. 5sa 
070.59a 

070. - s v  
070. 4Ea 

0+0 . 61a 
0. l lzO.  33a 

O+O. 55a 
070.59a - 

0+0 . 44a 
Os0 . 51a 

0:0.4Ea - 

O+O . 61a 

o;o. soa 

o+o. - 58a 

0.22+0. 53a 
0.31T0.7Ea - 

0+0.42a 
OT0.39a 
o+o .38a 
0To - .44a 

9/63 
9/63 
9/63 

9/63 
9/63 
9/63 

9/63 
9/63 

9/63 
9/63 

9/63 
9/63 

10/63 
10/63 
10/6? 
10/63 

P o r c e l a i n  evapora t ing  d i s h  leached wi th  
h o t  water c o n t a i n i n g  Pu236 s p i k e  and pro- 
cessed through complete procedure.  

S t e e l  beake r  leached w i t h  h o t  w a t e r  con- 
t a i n i n g  Pu236 s p i k e  and processed through 
complete procedure.  

5 mg 
Na2C03 i n  a plat inum c r u c i b l e  and pro- 
cessed through complete procedure.  

i r o n  and Pu236 s p i k e  fused w i t h  

1 Kg 
i n  steel  beaker ,  and processed through 
complete procedure.  

1 Kg 
i n  s teel  beaker ,  and processed through 
complete procedure.  

p i g  kidney spiked w i t h  P u ’ ~ ~ ,  ashed 

p i g  l u n g  spiked w i t h  P u ’ ~ ~ ,  ashed 

_ - - - -  
_ _ _ - -  
- - _ - _  
- - _ - _  

a :  dpm of Pu239 only 
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Sample No. 

B1 000 
B 1  00 
B1 1 
B 1  2 
B 1  3 
B1 4 
B 1  5 
B 1  5 
B 1  6 
B1 10 
81 64 
B1 211 

BKC 
MKC 
GKC 
KKC 

B 1  2 
81 3 
B 1  4 
B1 5 
B1 6-1 
B1 6-2 
B1 7-1 
B 1  7-2 
B 1  8 
B 1  9 

BI-7 

B-48 
B 2  

Table 3.21 (Con t inued l  

A.  B i o l o g i c a l  I a b o r a t o r y  Blanks 

239+236 
dpm Pu Date 

0 ~ 0 . 0 8  
050.11 

050.15 
0+0.10 

020.09 

050.14 
020.06 
020.16 

050.13 
0+0.06 
0- .15 

050.09 

050.14 
020.16 

050.12 

050.12 

050 

o i o  
050.14 
020. 06 

o+ 0 

11/4/63 
11/4/6 3 
11/4/6 3 
10/28/63 
10/24/63 
11/5/63 
10/23/63 
11/13/63 
11/13/63 
11/19/63 
11/15/63 
11/18/63 

11/21/63 
11/21/63 
11/21/63 
11/21/63 

11/26/63 
11/27/63 
11/27/63 
11/27/63 
12/5/63 

0- 12/5/63 
020 11/27/6 3 
o+o . 1 2  11/2 7/O 3 
O Z O .  17 iljz 7/6 3 
050 - 1 5  12/10/63 

020.13 1/17/64 

020 
020 .31 

2/7/64 
2/7/64 

Remarks 

Sample a sh ing  d i s h  leached wi th  
h o t  6N HN03 con ta in ing  5 mg i r o n ,  
evapora ted ,  fused with Na2C03 i n  a 
Ft c r u c i b l e ,  and processed  through 
complete procedure  

P ig  l i v e r s  p laced  i n  p o r c e l a i n  a sh ing  
d i s h e s  and su r round in  a sample 
con ta in ing  200 dpm h536; blanks  
ashed and processed  through complete 
procedure .  

Sample a sh ing  d i s h  leached  wi th  h o t  6N 
HNO3 con ta in ing  5 mg i r o n ,  evapora ted ,  
fused wi th  Nap203 i n  a P t  c r u c i b l e ,  and 
processed  through complete procedure  

Sample a sh ing  d i s h  leached  w i t h  h o t  bN 
HNO3 con ta in ing  5 “g i r o n ,  evapora ted ,  
fused wi th  Nay203 i n  a Ft c r u c i b l e ,  and 
processed  through complete procedure .  

Sample a sh ing  d i s h  leached with h o t  6N 
HNO3 con ta in ing  5 mg i r o n ,  evapora ted ,  
fused w i t h  Na2C03 i n  a P t  c r u c i b l e ,  and 
processed  through complete procedure  
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Table 3.21 (Cont inuedl  

A. B i o l o g i c a l  Laboratory Blanks 

Sample No. *239+236 Date Remarks 

020.22 3/13/64 Sample a sh ing  d i s h  leached  wi th  h o t  
050 3/13/64 6N HNO3 con ta in ing  5 mg i ron ,  
050.15 3/13/64 evapora ted ,  fused  w i t h  Nay203 i n  a 
0+0.10 3/13/64 F't c r u c i b l e ,  and processed  through 
020 3/14/64 complete procedure  
020 3/14/64 
020 3/14/64 
020.14 3/14/64 
020. 26 3/15/64 
o+o ~3/15/64 

B1- 3 
81-4 
B1-4a 
81- 5 
81-6 
B1- 7 
81-8 
B1-9 
B1- lq  
El-29 
B1-3q Go. 21  3/15/64 
B1-Sa 3/15/64 
B1-12q ~ 3/15/64 
B1-13q 0;o .10 3/15/64 
B1-l6q 020.24 3/15/64 

El-10 0+0.12 4/1/64 Sample a sh ing  d i s h  leached  w i t h  h o t  
B1-JM-1 020.32 4/15/64 6N HNO3 con ta in ing  5 mg i r o n ,  
B1- JM-2 050 . 2 1  4/15/64 evapora ted ,  fused with  Na2C03 i n  a 

F't c r u c i b l e ,  and processed  through 
complete procedure  

GO 
o+o. 1 2  
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Table 3.21 (Continued) 

Sample No. 

P-1A 
P - l B  

P-2A 
P-2B 
P-2c 
P-2D 
P-?E 
P-?F 
P-2G 

P-3A 
P-38 

P-4A 
P-48 

P-1c 

P-4c 
P-4F 

P-SA 
P-5B 

P-1D 

P-3c 
P-3D 
P-3E 

P-4D 
P-4H 
P-4J 

B .  P h y s i c a l  Labora tory  Blanks 

Date Remarks 23 9+2 36 dpm Pu 

0+0.19 
070.13 - 

0+0 .15 
070.17 
o+o ,11 
OTO .12 
OTO .14 
OTO .14 
070.17 - 

0+0.21 
070.14 - 

O+O. 32 
OT0.19 - 

o+o .ll - 

4.2+0.4 
2.170.3 - 

11.9+0.8 
7.770. - 6 

0+0 .14 - 

0+0.26 
070.18 
070.32 - 

1.7C0.2 

1.970.2 - 
070.22 

11/13/63 
11/19/63 

11/14/63 
11/14/63 
l l / l 5 / 6  3 
11/14/ 6 3 
11/15/63 
11/15/63 
11/15/63 

11/7/63 
11/7/63 nominal ly  c o n t a i n i n g 1 0 0 t o  1OOOdpm 

Blanks r u n  d u r i n g  d i g e s t i o n  of Sam l e s  
nominal ly  containing 0 to 1 0  dpm Pu 238 . 
Blanks run  d u r i n g  d i g e s t i o n  of sam l e s  
nominal ly  containing 1 0  to 100 dpmPug39. 

Blanks run  d u r i n g  d i g e s t i o n  of samples 

~1.1239. 

Blanks run  d u r i n g  d i g e s t i o n  of samples 
nominal ly  c o n t a i n i n g  1000 t O  10000 dpm 
Pu239. 

11/4/63 
11/5/63 

11/26/63 Blanks r u n  d u r i n g  d i g e s t i o n  and a n a l y s i s  
of samples nominal ly  containing 0 to 1 G  dpm 
Pu239. 

11/11/63 
11/19/63 

Blanks  r u n  dur ing  d i g e s t + o n  and a n a l y s i s  
of Sam l e s  nominal ly  c o n t a i n i n g  lo3 to IO' 
dpm Pu339. 

Blanks r u n  d u r i n g  d i g e s t i o n  and a n a l y s i s  
of sam l e s  nominal ly  c o n t a i n i n g  >lo4  
dpm Pug39. 

Blanks r u n  dur ing  d i g e s t i o n  and a n a l y s i s  
of Sam l e s  nominal ly  c o n t a i n i n g  O t o  1 0  
dpm Pug39. 

Blanks run  d u r i n g  d i g e s t i o n  and a n a l y s i s  
of sam l e s  nominal ly  c o n t a i n i n g  l o o t o  1000 

12/19/63 
12/19/63 

12/31/63 

12/2/63 
12/23/63 
12/23/63 dpm Pu839. 

12/10/63 
12/20/63 
12/19/63 dpm Pug39. 

Blanks r u n  d u r i n g  d i g e s t i o n  and a n a l y s i s  
of Sam l e s  nominal ly  c o n t a i n i n g  l o 3  to lo4  
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Sample No. 

P-5D 
P-5E 
P-5F 
P-5G 

P-1E 
P-1E 
P-lG 
P-1H 
P- l J  
P-1K 
P - l L  
P-1M 
P-1N 
P-1P 
P-1Q 

P-2H 
P-2K 
P-2L 

P-4G 

P-5c 
P-5H 
P-5J 

P-2M 
P-2N 
P-2P 
P12a 
P-2R 
P-2s 
P-2T 
2-2v 

Table 3 . 2 1  (Continued) 

B .  P h y s i c a l  Laboratory Blanks 

Date : Remarks 

1.2+0.2 12/10/63 Blanks run  d u r i n g  d i g e s t i o n  and a n a l y s i s  
070.33 12/19/63 of samples nominal ly  c o n t a i n i n g  >lo4 dpm 
070.11 12/19/63 PuZ39. 

239+236 dpm Pu 

2.270.2 - 12/19/63 

0+0 .17 
070 
OTO .22 
070.34 
070 

o+o 
070.18 

070.19 

070.27 
OTO .14 
o+o - 

o+o 
070.38 
070.29 - 
0+0.39 - 

2 . 2 + 0 . 2  
3.4L0.3 
O+O. 36 

o+o 
- 

070.22 
o+o 
G o  _ _  
070.14 
070 
o+o .18 
070.16 - 

1/22/64 
1/22/64 
1/24/64 
1/24/64 
1/31/64 
1/21/64 
1/21/64 
1/26/64 
1/27/64 
1/27/64 
1/27/64 

1/9/64 
1/10/64 

1/3/64 

12/26/63 
12/30/63 
1/3/64 

2/3/64 
2/4/64 
2/4/64 
2/5/64 
2/5/64 
2/5/64 
2/6/64 
2/6/64 

Blanks r u n  dur ing  d i g e s t i o n  and a n a l y s i s  
of sam l e s  nominal ly-conta in ing  o to i o  
dpm Pu 839 . 

Blanks run  d u r i n g  d i g e s t i o n  and a n a l y s i s  
of sam l e s  nominal ly  c o n t a i n i n g l o b  100 
dpm Pu 839 . 

Blanks r u n  d u r i n g  d i g e s t i o n  and a n a l y s i s  
of sam les nominal ly  c o n t a i n i n g  108 to 104 
dpm Pug39. 

Blanks run  d u r i n g  d i g e s t i o n  and a n a l y s i s  
of sam les nominal ly  c o n t a i n i n g  >io4 
dpm Pu 5 39. 

Blanks run d u r i n g  d i g e s t i o n  and a n a l y s i s  
of sam les  nominally c o n t a i n i n g  10 to 100 
dpm Pug39 
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Table  3 . 2 1  (Continued) 

B. P h y s i c a l  Laboratory Blanks 

Date Remarks h239+236 Sample Number 

P-2w 020 2/10/64 Blanks r u n  d u r i n g  d i g e s t i o n  
P-2x 050.24 2/10/64 and a n a l y s i s  of samples nominally 
P-2Y 0+0.18 2/.10/64 containing 10 to 100 d p r n P ~ 2 3 ~  
P-2z 0- 2/11/64 
P-2AA o+o 2/11/64 
P-2BB 020.17 2/11/64 
P-2cc 0~0.10 2/12/64 
P-2DD 050 .29  2/12/64 
P-2EE Ot0.25 2/12/64 
P-2FF 050.33 2/14/64 
P-?GG o+o 2/14/64 
P-2HH O+O. 24 2/14/64 

P-3F 
P-3G 
P-3H 
P-3J 
P- 3K 

0+0.20 2/18/64 Blanks run  d u r i n g  d i g e s t i o n  and 
050.34 2/18/64 a n a l y s i s  of samples nominal1 . 
020.29 2/25/64 containing 100 to 1000 d p ~ n P u ~ ~ ’  
020.32 3/5/64 
050.12 3/3/64 

P-6A 2 .2+0 .2  4/6/64 Blanks r u n  d u r i n g  d i g e s t i o n  and 
P-6B 1.970.2 4/7/64 analysis  o f  samples nominal ly  con- 

t a i n i n g  >lo5  dpm Pu239. 

P-7A 5.4220.28 4/23/64 Blanks r u n  d u r i n g  d i g e s t i o n  and 
P-7B 3.3420.21 4/24/64 a n a l y s i s  o f  samples nominal ly  con- 
P-7c 3 . 5 e O .  24 4/24/64 t a i n i n g  >lo6 dpm Pu239. 
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Table 3.22 Plutonium Analyses of I n t e r n a l  Laboratory Standard Samples 

A. B i o l o g i c a l  Standard 

Standard Value - 10.3LO.3 dpm Pu23’/ml 

S td .  No. Pu236 Yield,% dpm Pu239/m1 Date 

BAT-1 67.0 10.3+0.5 - 12/6/63 

BAT-2 92.7 9.8 9+0.44 - 12/16/63 

12/18/63 BAT-3 77.4 10.1+0.4 - 

BAT-4 73.5 9.82+0.40 - 12/18/63 

BAT-5 66.5 10.3+0.4 - 12/27/63 

BAT-6 64.5 9.93+0.43 - 1/16/64 

BAT-7 79.4 9.91+0.38 - 3/11/64 

BAT-8 86.2 9.84+0.35 - 3/11/64 

BAT-9 71.4 10.6+0.3 - 3/25/64 

BAT-10 83.7 10.1+0.3 - 4/15/64 

BAT-11 69.5 9.9W0.37 - 4/15/64 

Mean = 10.1+0.2 - o r  - +2.0% (S.D.) 
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Table  3.22 (Con t inued l  

B. mvsical Labora to ry  

S td .  No. F’u236 Yie ld ,  % dpm Pu239/,1 Date  

PAT-1 

PAT- 2 

PAT- 3 

PAT-4 

PAT- 5 

PAT-6 

PAT- 7 

PAT- 8 

PAT- 9 

PAT-10 

PAT-11 

PAT-12 

PAT-13 

PAT-14 

PAT-1 5 

PAT-16 

PAT-17 

PAT-18 

PAT-19 

PAT-20 

PAT-21 

PAT- 2 2 

90.5 

92.3 

98.5 

94.9 

90.3 

92.2 

95 .3  

99.5 

96.4 

97.4 

89.5 

92.4 

91.7 

88.6 

94 .5  

97.6 

91 .3  

89 .4  

92.9 

93.7 

88.2 

86.7 

84.9 2 3.1 

8 7 . 3  2 3 . 1  

92.0 2 2 . 3  

87.0 2 2.1 
94.8 5 2 . 4  

89.9 5 2.0 

88.5 2 2 . 1  

93.3 1 . 8  

92.2 5 1.1 

94.6 2 1.4  

89 .7  5 1 .8  

92.2 2 2 . 1  

91.0 2 1 . 9  

88 .4  5 1 . 9  

91.0 2 1 . 8  

92.4 2.0 

89.5 5 1 . 8  

92.0 5 1 . 9  

91.7 5 2.0 

88.1 5 1 . 7  

87 .9  5 1 . 9  

91.6 2 2.0 

11/15/63 

11/15/63 

11/22/63 

11/22/63 

12/9/63 

12/10/63 

12/10/63 

12/10/63 

12/17/63 

12/30/63 

12/30/63 

1/28164 

1/26/64 

2/12/64 

2/12/64 

2/12/64 

2/12/64 

3/23/64 

3/2 3/b 4 

3/2 3/6 4 

3/24/64 

3/24/64 

Mean = 90.5 2 2.6 o r  2 2.9% (S.D.) 
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. 
Table 3 .23  Plutonium Analyses o f  S p l i t  Samples 

A. C a s e l l a  Impactors 

239 Mean dpm PU 

4.60 0.15 x 10 

. 239 Sample No. S t a g e  Event Yield,  % dpm P u  

3 3427-L8, P21 l a  c.s.1 88.3 4.74 2 .0 .09  x l o 3  

3 3435-Ll4,PS l a  86.8 3.44 2 0.05 x l o 3  

3 

3 
94.9 4.45 2 0.07 x 1 0  11 l b  

3 3.58 2 0.12 x 10 
l b  95.7 3.67 2 0.06 x 10 

3 8.39 2 0 .17  x 10 3441-L21, P9 3a I ,  88.5 8.22 2 0 . 1 1  x l o 3  
93.4 8.56 2 0.13 x 1 0  I, 3b 

4 4a 86.0 1 .67  2 0.03 x l o 4  
4b 85.8 1 . 8 1  2 0.03 x 10 

,f 4 1 .74  2 0.07 x 10 
I t  

I t  4 1.50 2 0.02 x 10 4 3447-L20,P21 l a  93.0 1 . 5 1  2 0.02 x l o 4  
l b  98.7 1.48 5 0.02 x 10 

4 3.26 2 0.03 x 10 4 97.4 3.29 0 .04  x l o 4  3454-L23,P17 l a  I ,  

l b  93.8 3.23 2 0.04 x 10 

2a 
2b 

3462-L27,P17 2a 
2b 

f 1  3 6.85 2 0.05 x 10 3 94.3 6.89 0.08 x l o 3  
98.8 

3 

! 6.80 2 0.08 x 10 

I t  95.7 7.20 2 0 .09  x l o 3  3 7.39 5 0.19 x 10 
94.3 7.58 2 0.09 x 10 11 

3 3.96 2 0.19 x 10 
3 4.15 + 0.07 x l o 3  90.5 3462-L27,P17 3a I ,  

3b 98.3 3.77 f 0.06 x 1 0  

3467-L29,P17 l a  
l b  

3 7.89 2 0.15 x 10 3 
11 84.9 7.74 2 0.11 x lo3  

9 90.4 8.03 5 0.12 x 10 
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Table 3.23 (Continued) 

B. F a l l o u t  Fi lm Collectors 

239 
Sample No. Event Y i e l d ,  % dprn F’u239 Mean dum F’u 

8042-N-0 36a 
8042-N-0 36 b 

8042-N-064a 
8042-N-064b 

8049-L-050a 
8049-LO50b 

8109-BF-02a 
8109-BF-02b 

8109-BH-02a 
8109-BH-02b 

8109-BK-02a 
8109-BK-02b 

8109-BK-16a 
8109-BK-l6b 

8108-BM-07a 
8108-BM-07b 

8108-BbtlOa 
8108-EM-lob 

8108-BM-12a 
8108-BM-12b 

8108-Be02a 
8108-BO-02b 

95.3 
85.3 

06.8 
81.7 

85.8 
90.4 

96.7 
94.2 

97.8 
92.9 

94.6 
99.1 

95.4 
98 .3  

88.9 
96.3 

96.6 
95.7 

92.9 
96.6 

91.4 
95.5 

4 7.08 2 0 .05  x l o 4  
7.34 ; 0.06 x 1 0  

4 3.70 2 0.03 x l o 4  
3.55 2 0.04 x 10 

5 2.87 2 0.03 x l o 5  
2.82 2 0.02 x 10 

4 7.99 5 0.13 x l o 4  
7.95 2 0.13 x 10 

5 4.34 2 0.06 x l o 5  
4.53 2 0.06 x 10 

6 4.42 2 0.04 x l o 6  
4.48 2 0.04 x 30 

5 7.86 2 0.09 x l o 5  
7.73 2 0.09 x 1 0  

6 2.79 2 0.03 x l o 6  
2.87 2 0.03 x 1 0  

6 3.91 5 0.04 x l o 6  
3 .91  > 0.04 x 10 

6 3.88 ?; 0.04 x l o 6  
4 . 0 1  2 0.04 x 10 

7 2.24 2 0.02 x l o 7  
2.27 2 0.02 x 1 0  

4 
7.21 5 0.13 x 10 

4 3.63 0.08 x 10 

5 2 .85  5 0.02 x 1 0  

4 7.67 0.12 x 10 

5 4.44 2 0.10 x 10 

6 4.45 2 0.03 x 1 0  

5 7.80 2 0.06 x 10 

6 2.83 5 0.04 x 10 

6 
3.91 2 0.04 x 1 0  

6 3.94 5 O.Ob X 10 

7 2.26 5 0.02  x 1 0  
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Tab le  3.24 Plutonium Analyses  of Un ive r s i ty  of Roches te r  B i o l o g i c a l  
Oual i ty-Cont ro l  Samples 

G. 
Sample No. Sample Yield ,  % dpm FU239 

IA 
2A 
3 A  
4A 
5A 
6A 
7A 
8A 
9A 
10A 
1lA 
12A 
1 3 A  
14A 
1 5 A  
16A 
1 7A 
18A 
19A 
20A 
21A 
22A 
2 3A 
2 4A 
2 5A 
26A 
2 7A 
2 8A 
29A 
30A 
31A 
32A 
3 3A 
34A 
35A 
36A 
3 7A 
38A 
39A 
40A 
41A 
42A 
43A 

16 2 
1 7 1  
158  
1 5 3  
16  7 
159  
154  
1 5 3  
1 7 3  
16  8 
155  
16 5 
170 
16  2 
1 5 1  
159 
135  
146 
16  5 
16  8 
164  
16  3 
16 0 
176 
142  
159 
166 
155  
149 
150 
1 4 1  
16  1 
125  
134  
157 
174  
186 
130 
134 
157 
158 
177 
16  5 

86.3 
81.4 
82.9 
88.5 
78.0 
75.0 
82.6 
80 .9  
11.1* 
79.2 
78.5 
87 .1  
73.7 
79.9 
36.7 
67.7 
76.1 
86.3 
49.9 
62.7 
59.5 
60 .5  
69.6 
47.7 
58.7 
61 .5  
89.4 
69 .3  
63 .3  
72.4 
64.0 
63.7 
50.4 
82.2 
76.1 
58.7 
57.9 
37.2 
66.6 
84 .2  
79.0 
81.4 
44.8 

3 1 .18  0.02 x l o 3  
1 .99  + 0.04  x 10 

3 
3 2.52 + 0.05 x 10 

1 .39  T 0.03 x 10. 

695 z 1 9  

4.16 f 0.10 x 10’ 
3 2.03 2 0.04  x l o 3  

1.76 0 .05  x l o 3  
1 . 7 3  k 0.04 x 1 0  

88.2 2 2.2  

868 + 2 1  
539 7 1 4  9 

1 .07  f 0.03 x loJ 

2.86 + 0.09 x 10 721 5 18 3 

628 1 7  
737 1 7  
182 5 
194  2 8 
863 + 23 

3 

3 

578 f 1 7  

999 26 
3.58 0.08 x 10 

2.38 + 0.06 x 1 0  

3 616 f 1 7  
2.99 L 0.05 x 10 
81.1 L 2.1 

280 2 4 

387 8 
331 2 8 

3 

1 .13  0.03 x l o 3  
2 . 3 1 ~  0 .05  x 10 

3.34 & 0.07 x l o 3  

3 2.05 + 0.04 x 10.. 
401 10 

1 .05  0.03 x l o J  

1 . 2 4 + 0 . 0 3 ~ 1 0  

3.07 L 0.08 x 1 0  
0 L 0.19 

6 .08  2 0.33 
3.95 2 0.24 

175  L 5 

741-2 1 9  3 

* Sample S p i l l e d  During Ana lys i s  
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Table 3.25 Plutonium Analyses of E x t e r n a l  (Los Alamos) S tandard  S o l u t i o n s  

239 Sample Number Yie ld ,  % dpm Pu 

CA-24 98.5 118 ?; 3 

CB-18 98.1 526 2 1 2  

CC-26 97.9 86.4 2 2.6 

CC-61 98.9 91.6 2 2.7 

3 

3 

CD-24 97.4 5.23 f- 0 . 1 1  x 10 

CD-58 96.9 5.14 2 0.11 x 10 

222 96.1 1.1 2 0.1 

414 92.2 0 ?; 0.18  

546 95.9 0 0.14 

736 98.4 0 2 0.19 

. 

Table 3.26 Uranium Analyses o f  Ex te rna l  (Los Alamos) Standard S o l u t i o n s  

S tandard  Number 

AA-71 

AB-81 

AC-21 

A 0 7 2  

222 

414 

546 

736 

&s!bL 
0.173 

0.488 

0.719 

0.761 

0.143 

0.187 

0.129 

0.302 
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CHAPTER 4 

DISCUSS ION 

4.1 DATA RELIABILITY 

A s  can be seen from t h e  t a b l e s  of sample d a t a ,  plutonium a c t i v i t i e s  

encountered i n  t h e  l a b o r a t o r y  ranged through e i g h t  o r d e r s  of magnitude. 

extreme v a r i a t i o n s  i n  a c t i v i t y  l e v e l s  were t o  be expected,  a s t r i n g e n t  q u a l i t y -  

c o n t r o l  program was i n s t i t u t e d  a t  t h e  beginning and maintained throughout  t h e  

program. Constant  monitor ing of such items a s  p l a t i n g  anodes and ce l l s ,  i on -  

exchange columns, c r u c i b l e s ,  and o t h e r  a s s o c i a t e d  l a b o r a t o r y  ware was provided 

i n  a d d i t i o n  t o  t h e  mandatory p e r i o d i c  a n a l y s e s  o f  b l anks ,  s p l i t s , a n d  s t a n d a r d s .  

Absolute  minimizat ion of cross-contaminat ion resul ted from t h e  e x e r c i s e  o f  g r e a t  

c a r e  i n  sample hand l ing  and p rocess ing ,  a s  well  a s  a low-high a c t i v i t y  schedule  

o f  a n a l y s i s ,  a s  evidenced by d a t a  o f  a g e n e r a l  o r d e r  of <0.1% of t h e  a c t i v i t i e s  

of t h e  samples run  c o n c u r r e n t l y  w i t h  t h e  b lanks .  

Since 

The h i g h  r e l i a b i l i t y  o f  plutonium d a t a  i s  f u r t h e r  demonstrated by 3% 

s t anda rd  d e v i a t i o n  from t h e  mean o f  r o u t i n e l y  analyzed sample s p l i t s  and 

a b s o l u t e  s t a n d a r d s .  
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