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A B S T R A C T  

T h i s  p a p e r  i s  p r i m a r i l y  a  volume of  a t m o s p h e r i c  d i f f u s i o n  

d a t a  o f  e x c e p t i o n a l  d e t a i l .  The c o n c e n t r a t i o n  measurements i n  

t h i s  r e p o r t  were o b t a i n e d  from t h e  r e l e a s e  o f  t h e  r a d i o a c t i v e  

gas  k r y p t o n- 8 5  a s  a n  a t m o s p h e r i c  t r a c e r .  Measurements were 

made s i m u l t a n e o u s l y  on a  r e a l - t i m e  b a s i s  a t  64 f i e l d  l o c a t i o n s .  

The sampl ing  a r r a y ,  a r r a n g e d  on sampl ing  a r c s  a t  d i s t a n c e s  o f  

200 and 800 m from t h e  t r a c e r  r e l e a s e  p o i n t ,  c o n s i s t e d  o f  

40 Ge ige r - Mul le r  t u b e s  a t  e l e v a t i o n s  o f  1 . 5  m above t h e  s u r -  

f a c e ,  w i t h  24 more t u b e s  l o c a t e d  on s i x  t o w e r s .  Tower sam- 

p l i n g  ex tended  t o  h e i g h t s  o f  2 1  m .  

E i g h t  o f  t h e s e  i n e r t  gaseous  t r a c e r  r e l e a s e s  were  i n  t h e  

form o f  i n s t a n t a n e o u s  b u r s t s  o r  p u f f s ,  w h i l e  t h e  r ema in ing  

f i v e  r e l e a s e s  took  t h e  form o f  plume r e l e a s e s  o f  1 0  t o  20  min 

d u r a t i o n .  

V e r t i c a l  wind and t e m p e r a t u r e  p r o f i l e s  f o r  t h e  p e r i o d s  o f  

t r a c e r  t r a n s p o r t  a r e  g i v e n .  A d e s c r i p t i o n  of  t h e  f i e l d  sys t em 

and f i e l d  t e c h n i q u e s  i s  a l s o  i n c l u d e d .  
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T h i s  volume p r e s e n t s  a t m o s p h e r i c  c o n c e n t r a t i o n  measure-  

ments o f  a  r a d i o a c t i v e  n o b l e  gas  t r a c e r ,  k r y p t o n - 8 5 .  Concen- 

t r a t i o n s  o f  t h i s  g a s ,  r e s u l t i n g  from n e a r  g r o u n d - l e v e l  t r a c e r  

r e l e a s e s  made a t  t h e  Atomic Energy Commission's Hanford 

r e s e r v a t i o n ,  were measured by 6 4  f i e l d  d e t e c t o r s  l o c a t e d  on 

a r c s  a t  d i s t a n c e s  o f  200 and 800 m from t h e  t r a c e r  r e l e a s e  

p o i n t .  Each d e t e c t o r  mon i to red  t h e  k r y p t o n  t r a c e r  c o n c e n t r a -  

t i o n  on a  r e a l - t i m e  b a s i s .  

The d a t a  l i s t e d  i n  t h i s  r e p o r t  were o b t a i n e d  from 1 3  

r e l e a s e s  of  t h e  t r a c e r .  Accompanying m e t e o r o l o g i c a l  measure-  

ments a r e  a l s o  g i v e n .  Both i n s t a n t a n e o u s  p o i n t  r e l e a s e s  and 

s h o r t - p e r i o d  r e l e a s e s  o f  10 t o  2 0  min were  employed. Although 

t h e s e  t r a c e r  r e l e a s e s  were made p r i m a r i l y  t o  check t h e  f e a s i -  

b i l i t y  and r e s p o n s e  o f  a  p r o t o t y p e  f i e l d  sys t em,  t h e  d a t a  gen-  

e r a t e d  were  o f  such  h i g h  q u a l i t y  and e x c e p t i o n a l  d e t a i l  t h a t  

t h e i r  p u b l i c a t i o n  i n  a  form s u i t a b l e  f o r  u s e  by r e s e a r c h e r s  o r  

o t h e r s  i n t e r e s t e d  i n  employing f i e l d - g e n e r a t e d  d i f f u s i o n  d a t a  

was c o n s i d e r e d  a p p r o p r i a t e .  To d a t e ,  t h e  k r y p t o n  c o n c e n t r a t i o n  

measurements have  been  t h e  s o u r c e  d a t a  f o r  s e v e r a l  s t u d i e s  

comple ted  a t  Hanford .  ( 1 , 2  $ 3 )  

Among t h e  a d v a n t a g e s  o f  an  i n e r t  g a s  t r a c e r  sys t em i s  i t s  

minimum i n t e r a c t i o n  w i t h  s t r u c t u r e s  o r  v e g e t a t i o n  and absence  

o f  r e a c t i o n  w i t h  o t h e r  a t m o s p h e r i c  c o n s t i t u e n t s .  Fur the rmore ,  

t h e  s u b j e c t  t r a c e r  sys tem h a s  t h e  advan tage  of  p e r m i t t i n g  



g e n e r a t i o n  o f  e i t h e r  an i n s t a n t a n e o u s  p o i n t  s o u r c e  o r  a  l o n g e r  

r e l e a s e ,  and o f  p r o v i d i n g  s i m u l t a n e o u s  r e a l - t i m e  measurements 

o f  c o n c e n t r a t i o n  a t  many l o c a t i o n s .  

T H E  F I E L D  S Y S T E M  

Although t h e  sys tem i t s e l f  h a s  been d e s c r i b e d  i n  t h e  open 

l i t e r a t ~ r e , ( ~ ~ ~ )  a  b r i e f  review h e r e  of  i t s  p h y s i c a l  l a y o u t  and 

f u n c t i o n i n g  i s  c o n s i d e r e d  a p p r o p r i a t e .  

T H E  F I E L D  G R I D  A N D  D E T E C T O R S  . 
The k r y p t o n - 8 5  t r a c e r  sys tem was i n s t a l l e d  on a  p o r t i o n  

of  t h e  Hanford  f i e l d  d i f f u s i o n  g r i d . ( ' )  T e r r a i n  i n  t h i s  a r e a  . 
i s  q u i t e  f l a t .  The ext remes  i n  e l e v a t i o n  on t h e  k r y p t o n  f i e l d  I 

c o u r s e  d i f f e r  by o n l y  20 f t .  V e g e t a t i o n  i s  p r i m a r i l y  s a g e -  

b r u s h  and s t e p p e  g r a s s e s .  Photographs  i n c l u d e d  i n  t h i s  r e p o r t  

p r o v i d e  views o f  t h e  f i e l d  c o u r s e .  

The 6 4 - f i e l d  d e t e c t o r s  were p o s i t i o n e d  a l o n g  two a r c s  

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

a r c s  were 200 and 800 m .  The d e t e c t o r s  were p o s i t i o n e d  t o  

t a k e  advan tage  o f  t h e  f r e q u e n t  w e s t - n o r t h w e s t  winds a t  Hanford .  

F i g u r e  1 i s  a  s c h e m a t i c  p r e s e n t a t i o n  of  t h e  d i s t r i b u t i o n  o f  

t h e s e  f i e l d  d e t e c t o r s .  Twenty o f  t h e  f i e l d  d e t e c t o r s ,  1 . 5  m 
above t h e  ground,  were  p l a c e d  on each o f  t h e  two sampl ing  a r c s .  

The remain ing  sample r s  were mounted on s i x  t o w e r s ,  t h r e e  

towers  on each  a r c .  F i g u r e  2 shows removal o f  a  p r o t e c t i v e  

cover  from one o f  t h e  "g round- leve l "  (1.5-m e l e v a t i o n )  

d e t e c t o r s  on t h e  800-m a r c .  F i g u r e  3 shows t h e  bot tom t h r e e  

s e n s o r s  mounted on a  tower .  The middle  d e t e c t o r  i n  t h i s  

f i g u r e  i s  a t  an  e l e v a t i o n  o f  1 . 5  m .  I t  and o t h e r  tower 

s e n s o r s  mounted a t  t h e  1.5-m e l e v a t i o n  can  be  c o n s i d e r e d  a s  a  

p a r t  o f  b o t h  t h e  h o r i z o n t a l  and v e r t i c a l  sampl ing  a r r a y s .  

S i g n a l s  g e n e r a t e d  by such s e n s o r s  w i l l  be  i n c l u d e d  i n  b o t h  

t h e  " g r o u n d - l e v e l "  and " tower" d a t a  p r e s e n t e d  l a t e r  i n  t h i s  

r e p o r t .  
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FIGURE 1. Schematic Representation of Field Grid 





FIGURE 3 .  Tower-Mounted F i e l d  Detec tors  on 800-m Arc 



The s e n s o r s  employed t o  d e t e c t  t h e  0 . 6 8  MeV (max) b e t a  

p a r t i c l e s  a s s o c i a t e d  w i t h  t h e  k r y p t o n - 8 5  was a  h a l o g e n -  

quenched Ge ige r - Mul le r  t u b e .  C h l o r i n e - 3 6  s o u r c e s ,  s i m i l a r  i n  

b e t a  a c t i v i t y  t o  k r y p t o n - 8 5 ,  were used  f o r  c r o s s c a l i b r a t i o n  o f  

t h e  f i e l d  d e t e c t o r s .  These s o u r c e s  were p o s i t i o n e d  i d e n t i -  

c a l l y  w i t h  r e s p e c t  t o  each  d e t e c t o r  i n  o r d e r  t o  d e t e r m i n e  

r e l a t i v e  c o u n t i n g  e f f i c i e n c i e s  of  each  d e t e c t o r .  D e t e c t o r s  

w i t h  e f f i c i e n c i e s  of  more t h a n  5 %  above o r  below t h e  mean 

e f f i c i e n c y ,  were d i s c a r d e d .  

The e f f i c i e n c y  was r e l a t e d  t o  t h e  q u a n t i t a t i v e  measure-  

ment o f  t h e  k r y p t o n  t r a c e r  by p l a c i n g  s e v e r a l  o f  t h e  Ge ige r  

c o u n t e r s ,  i n  t u r n ,  i n s i d e  a  l a r g e  m e t e o r o l o g i c a l  b a l l o o n  and 

t h e n  i n s e r t i n g  a  known amount of  k r y p t o n - 8 5 .  Nex t ,  compressed 

a i r  was added t o  expand t h e  volume s o  t h a t  t h e  r a d i u s  of  t h e  

b a l l o o n  was g r e a t e r  t h a n  t h e  r a n g e  o f  t h e  k r y p t o n  b e t a  p a r t i -  

c l e .  The c a l i b r a t i o n  d e t e r m i n e d  from t h o s e  Ge ige r  t u b e s  

checked was 9 . 7  c o u n t s  p e r  s e c  p e r  p C i  p e r  m 3 .  Al though 

somewhat d i f f e r e n t  c a l i b r a t i o n  c o n s t a n t s  a r e  d o u b t l e s s  a p p r o -  

p r i a t e  f o r  each  d e t e c t o r ,  no a t t e m p t  was made (beyond t h e  

c u l l i n g  ment ioned  i n  t h e  p r e c e d i n g  p a r a g r a p h )  t o  i n d i v i d u a l l y  

c a l i b r a t e  a l l  t u b e s  p r i o r  t o  t h e  p r o t o t y p e  f i e l d  t e s t s  whose 

d a t a  a r e  r e p o r t e d  i n  t h i s  document.  N o n e t h e l e s s ,  t h e  i n d i v i d -  

u a l  d e t e c t o r  d a t a  a r e  g e n e r a l l y  c o n s i s t e n t  and d i r e c t l y  

i n t e r c o m p a r a b l e .  

The e f f e c t  o f  d i s t a n c e  o f  t h e  k r y p t o n  t r a c e r  from t h e  

d e t e c t o r  was a s c e r t a i n e d  i n  t h e  b a l l o o n  c a l i b r a t i o n  p r o c e d u r e .  

The s p e c i f i c  a c t i v i t y  o f  t h e  g a s  was de te rmined  by expanding  

t h e  b a l l o o n  t o  t h e  p o i n t  where t h e  r a d i u s  o f  t h e  s p h e r e  was 

beyond t h e  r a n g e  of  t h e  k r y p t o n  b e t a  p a r t i c l e .  Measurements 

o f  t h e  d e t e c t o r  c o u n t i n g  r a t e  v e r s u s  s i z e  o f  t h e  b a l l o o n  were  

made a s  t h e  gas  was s l o w l y  e x h a u s t e d  from t h e  s p h e r e .  The 

r e s u l t s  o f  t h i s  p r o c e d u r e  a r e  graphed i n  F i g u r e  4 .  I t  c a n  b e  
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R A D I U S  ( F T )  

FIGURE 4 .  I n f luence  of Dis tance on Krypton-85 
Detec t ion  i n  t h e  Free Atmosphere 



s e e n  t h a t  90% o f  t h e  c o u n t s  r e g i s t e r e d  by t h e  d e t e c t o r  were 

g e n e r a t e d  w i t h i n  a  r a d i u s  o f  l e s s  t h a n  3 . 5  f t  from t h e  

d e t e c t o r ,  and more t h a n  99% o r i g i n a t e d  w i t h i n  a  r a d i u s  o f  5 f t .  

D A T A  C O L L E C T I O N ,  S T O R A G E ,  A N D  R E C O R D I N G  

Counts from t h e  f i e l d  d e t e c t o r s  were r e l a y e d  by c o a x i a l  

c a b l e s  t o  a  4096 a d d r e s s  memory. The memory was programmed 

t o  a c c e p t  d a t a  s i m u l t a n e o u s l y  from t h e  6 4  d e t e c t o r s  f o r  64 

s u c c e s s i v e  t i m e  i n c r e m e n t s .  I n  t h i s  p a p e r ,  t h e  p e r i o d  

r e q u i r e d  t o  f i l l  t h e  memory w i l l  b e  r e f e r r e d  t o  a s  a  " s t o r a g e  . 
p e r i o d" .  A t ime i n t e r v a l  s e l e c t o r  p e r m i t t e d  a u t o m a t i c  advance 

of  t h e  s t e p p i n g  p r o c e s s  a t  a  s low o r  f a s t  r a t e  t h r o u g h  t h e  64 

t ime  i n c r e m e n t s .  The t ime  inc remen t  s e l e c t o r  p e r m i t t e d  \ 

c o u n t i n g  i n t e r v a l s  o f  1 . 2 ,  2 . 4 ,  4 . 8 ,  o r  38.4 s e c .  The t i m e  

l o s t  between sampl ing  p e r i o d  was n e g l i g i b l e ,  on t h e  o r d e r  o f  

a  few m i l l i s e c o n d s .  The s p e c i f i c  t ime  i n t e r v a l  s e l e c t e d  was 

de te rmined  t o  a  g r e a t  e x t e n t  by t h e  e x p e c t e d  t ime  r e q u i r e d  f o r  

t h e  plume o r  p u f f  t o  c l e a r  t h e  sampl ing  g r i d .  A t  t h e  end of 

each  s t o r a g e  p e r i o d ,  t h e  d a t a  were  r e a d  o n t o  m a g n e t i c  t a p e  and 

t h e  memory was c l e a r e d .  The t ime  i n t e r v a l  r e q u i r e d  f o r  dump 

and r e a c t i v a t i o n  was l e s s  t h a n  40 s e c .  

A f t e r  c o m p l e t i o n  o f  a  f i e l d  t e s t ,  t h e  d a t a  c o n t a i n e d  on 

t h e  magne t i c  t a p e s  were t r a n s f e r r e d  back i n t o  t h e  4096 memory. 

The memory was t h e n  r e a d  o u t  t o  a  u n i t  p r o v i d i n g  a  p h o t o -  

g r a p h i c  r e p r o d u c t i o n  o f  t h e  c o u n t s  accumula ted  i n  each  

c h a n n e l .  Data  from t h e  pho tographs  were punched o n t o  c a r d s  

f o r  e l e c t r o n i c  d a t a  p r o c e s s i n g  t o  t h e  fo rma t  p r e s e n t e d  i n  

Appendix B o f  t h i s  r e p o r t .  M o d i f i c a t i o n  o f  t h e  sys t em s o  a s  

t o  p e r m i t  d i r e c t  computer  h a n d l i n g  o f  t h e  m a g n e t i c  t a p e  o u t p u t  

i s  underway. 

The c e n t r a l  e l e c t r o n i c s  were housed  i n  a  t e m p e r a t u r e -  

c o n t r o l l e d  t r a i l e r  abou t  100 m from t h e  s o u r c e  p o i n t .  A 

s e r i e s  o f  c o a x i a l  c a b l e s  c a r r i e d  h i g h  v o l t a g e  from t h i s  



c e n t r a l  l o c a t i o n  t o  each  f i e l d  d e t e c t o r  and r e t u r n e d  t h e  b e t a -  

i n i t i a t e d  p u l s e s  from t h e  d e t e c t o r  t o  t h e  c e n t r a l  s t a t i o n .  

Bundles  o f  t h e s e  c a b l e s  a r e  v i s i b l e  i n  b o t h  F i g u r e s  2 and 5 .  

The bund le  i n  F i g u r e  5 i n c o r p o r a t e s  a l l  o f  t h e  6 4  c a b l e s  

l e a d i n g  t o  t h e  t r a i l e r ,  ( o f f  t o  t h e  l e f t  o f  t h e  p h o t o g r a p h ) .  

The b u n d l e s  were suspended on m e t a l  s t a k e s  p r i m a r i l y  t o  a v o i d  

d i f f i c u l t i e s  w i t h  d e s e r t  r o d e n t s .  A f t e r  removal  o f  p r o t e c t i v e  

c a p s  from d e t e c t o r s ,  a l l  s u b s e q u e n t  d a t a  c o l l e c t i o n  f u n c t i o n s  

c o u l d  be  h a n d l e d  from t h e  t r a i l e r  by a  s i n g l e  i n d i v i d u a l .  

T R A C E R  D I S P E R S A L  T E C H N I Q U E S  

The c o n c e n t r a t i o n  d a t a  l i s t e d  i n  t h i s  r e p o r t  were o b t a i n e d  

from two t y p e s  o f  r e l e a s e s .  These were n e a r  i n s t a n t a n e o u s  

b u r s t s  ( c a l l e d  " p u f f s"  i n  t h i s  p a p e r )  and  s h o r t  p e r i o d  r e l e a s e s  

o f  from 10 t o  20 min ( r e f e r r e d  t o  h e r e  as "plumes" ).  

P u f f s  were  g e n e r a t e d  by t h e  c r u s h i n g  o f  a  q u a r t z  ampule 

c o n t a i n i n g  t h e  k r y p t o n - 8 5  t r a c e r .  The ampules were smashed i n  

t h e  g u i l l o t i n e - l i k e  d e v i c e  shown i n  ,F igure  5 .  T h i s  p h o t o  d i s -  

p l a y s  t h e  l e a d  b r i c k  " c r u s h e r "  suspended o v e r  t h e  k r y p t o n  

ampule a t  t h e  bot tom of  t h e  g u i l l o t i n e .  Each ampule c o n t a i n e d  

10 C i  o f  k r y p t o n - 8 5 .  The gas  i n  t h e  ampule was s e a l e d  a t  n e a r  

a t m o s p h e r i c  p r e s s u r e  t o  minimize  t h e  i n i t i a l  volume o f  t h e  

" i n s t a n t a n e o u s  p o i n t  source" .  A l l  o f  t h e  v i a l s  were c r u s h e d  

w h i l e  r e s t i n g  on t h e  ground.  

I n  t h e  c a s e  o f  t h e  p lumes ,  t h e  s o u r c e  was a  p r e s s u r i z e d  

gas  c y l i n d e r  f rom which k r y p t o n  was r e l e a s e d  a t  a  r a t e  o f  

a b o u t  1 Ci/min f o r  p e r i o d s  o f  10 t o  20 min. The e f f e c t i v e  

s o u r c e  h e i g h t  f o r  t h e s e  s h o r t - p e r i o d  r e l e a s e s  was a p p r o x i m a t e l y  

1 m .  

A word o f  c a u t i o n  may be i n  o r d e r  h e r e ,  p a r t i c u l a r l y  t o  

r e s e a r c h e r s  who may employ t h e s e  d a t a  i n  s i m u l a t i o n  of p o i n t  

s o u r c e s .  During t h e s e  p r o t o t y p e  t e s t s ,  t h e  a r e a  d i r e c t l y  





upwind o f  t h e  s o u r c e  was l e s s  t h a n  p e r f e c t  i n  te rms o f  t h e  

c l e a r  f e t c h  d e s i r e d  i n  an  i d e a l  d i f f u s i o n  s t u d y .  A f l a t b e d  

t r a i l e r  a b o u t  6  m i n  l e n g t h  was p a r k e d  a b o u t  4 m upwind o f  

t h e  s o u r c e  l o c a t i o n .  S e v e r a l  b o x l i k e  p i e c e s  o f  a p p a r a t u s  were  

spaced  on t h e  t r a i l e r .  O v e r a l l ,  a  l a t t i c e - l i k e  c r o s s  s e c t i o n  
2 o f  8 t o  10  m p r e s e n t e d  t o  t h e  wind a p p r o a c h i n g  t h e  s o u r c e  

undoub ted ly  c a u s e d  some wake e f f e c t s  i n  t h e  v i c i n i t y  o f  t h e  

s o u r c e .  

T R A C E R  S O U R C E  D A T A  

A t o t a l  of  1 3  k r y p t o n - 8 5  r e l e a s e s  were  made. E i g h t  o f  t h e  

r e l e a s e s  were  p u f f s ,  and f i v e  were p lumes .  Tab le  1 l i s t s  t h e  

r e l e a s e s  i n  c h r o n o l o g i c a l  o r d e r .  T e s t s  whose numbers a r e  

p r e c e d e d  by a  "P" a r e  p u f f  r e l e a s e s .  Those p receded  by a  "C"  

a r e  p lumes .  R e l e a s e s  o c c u r r i n g  w i t h i n  a  p e r i o d  of  a n  hour  o r  

l e s s  a r e  grouped t o g e t h e r  i n  t h e  t a b l e .  The t a b l e  p r e s e n t s  

d a t a  p e r t i n e n t  t o  t h e  number o f  c u r i e s  o f  gas  e m i t t e d  and t h e  

e m i s s i o n  t i m e s .  The l a s t  two columns g i v e  g e n e r a l  me teo ro-  

l o g i c a l  i n f o r m a t i o n  and  a r e  i n t e n d e d  o n l y  t o  a i d  t h e  r e a d e r  i n  

r o u g h l y  g r a s p i n g  t h e  m e t e o r o l o g i c a l  r eg imes  embraced d u r i n g  

t h i s  t e s t  s e r i e s .  The l a s t  column, i n  p a r t i c u l a r ,  i s  a v e r y  

s u b j e c t i v e  c a t e g o r i z a t i o n .  Much more d e t a i l e d  m e t e o r o l o g i c a l  

i n f o r m a t i o n  i s  s u p p l i e d  e l s e w h e r e  i n  t h i s  r e p o r t .  

M E T E O R O L O G I C A L  D A T A  FOR P E R I O D  D U R I N G  

T R A C E R  R E L E A S E  A N D  T R A N S P O R T  

Appendix A g i v e s  m e t e o r o l o g i c a l  d a t a  p e r t i n e n t  t o  each 

t r a c e r  r e l e a s e .  The d a t a  were g a t h e r e d  by s e n s o r s  mounted on 

two towers  l o c a t e d  upwind of  t h e  f i e l d  g r i d .  The l o c a t i o n  o f  

t h e s e  me teo ro logy  towers  i s  i n d i c a t e d  on F i g u r e  1. The towers  

a r e  25 and  1 2 2  m i n  h e i g h t .  ~ n s t r u m e n t a t i o n ( ~ )  on t h e  s h o r t e r  

tower  was o f  a  f a s t e r  r e s p o n s e  t y p e  and r e c o r d e d  i n  more 
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detail than that mounted on the 122-m tower. Therefore, 

information when available from the shorter tower, was used in 

compiling the data reported in Appendix A. 

Let us examine Test C1 data on Page A-9 of Appendix A as 

an example of data generated completely at the 25-m tower. 

The time of 0000 listed in the first column signifies that the 

data at the right are applicable to the interval 0000:OO PST 

to 0001:OO PST. These minute-by-minute data follow until such . a time as either 1) the instruments are turned off, or 

2) tracer is no longer detectable on the field grid. The 

space skipped after each 5 min of data on the aforementioned 

page is merely for convenience in reading the table. On 

Page A-8, at the conclusion of the minute-by-minute data, the 

data are summarized by 5-min periods (e.g. minutes 0000 to 

0004, inclusive), and finally, over a period embracing all or 

nearly all of the data collection period. 

With the exception of Test P1 on Page A-1, all wind speed, 

speed standard deviation, and direction standard deviation 

data were obtained from measurements on the 25-m tower, and 

are reported in the manner just described. Since the 2-5-m 

instrumentation was inoperative during Test P1, wind speeds 

reported for this test were read from strip charts generated 

by Aerovane sensors mounted on the 122-m tower. Since the 

chart speed was only 3 in./hr, the tabled one-minute increments 

of speed obtained from the chart are relatively imprecise. 

Any attempt to generate standard deviations from the 3 min of 

data during puff transport would be essentially meaningless, 
particularly if these data were expected to be compatible with 

the standard deviations generated from the 25-m tower data. 

The method of generating standard deviations from the 25-m 

tower instrumentation will be described shortly. 



During t h i s  t e s t  s e r i e s ,  t h e  25-m tower t e m p e r a t u r e  

sys tem o p e r a t e d  s a t i s f a c t o r i l y  o n l y  d u r i n g  T e s t s  C 1 ,  P2 ,  P4 ,  

and P 6 .  T h i s  t e m p e r a t u r e  s y s t e m ,  when i n  o p e r a t i o n ,  r e p o r t e d  

an  a i r  t e m p e r a t u r e  f o r  each  s e n s o r  t w i c e  a  minu te .  Thus tem- 

p e r a t u r e s  a r e  a v a i l a b l e  f o r  comple t ion  o f  t h e  m e t e o r o l o g i c a l  

appendix  on a  minute-by-minute  b a s i s  f o r  t h e s e  f o u r  t e s t s .  

For t h e  remaining  n i n e  r e l e a s e s ,  t e m p e r a t u r e s  from t h e  122-m 

tower were employed i n  t h e  p r e p a r a t i o n  o f  Appendix A .  S i n c e  

t h e  f r e q u e n c y  o f  t e m p e r a t u r e  r e p o r t i n g  f o r  each  s e n s o r  on t h i s  

t a l l e r  tower was abou t  once p e r  4 min, no d a t a  a r e  p r e s e n t e d  

i n  t h e  minu te -by-minu te  p o r t i o n  o f  t h e  t a b l e s .  Note t h a t  t h e  

h e i g h t s  o f  t e m p e r a t u r e  ( o r  wind) s e n s o r s  a r e  n o t  t h e  same f o r  

b o t h  t o w e r s .  

S i n c e  t h e  t y p e  of  wind s e n s o r s  used  and t h e  method o f  

r e c o r d i n g  d a t a  have a  b e a r i n g  on t h e  v a l u e s  o f  t h e  s t a n d a r d  

d e v i a t i o n s  o f  wind s p e e d  and d i r e c t i o n ,  a  b r i e f  d e s c r i p t i o n  o f  

t h e  wind m e a s u r i n g - r e c o r d i n g  sys tem on t h e  22-m tower  i s  i n  

o r d e r .  The wind s p e e d  s e n s o r s  were Beckman and Whi t l ey  Model 

M 1564 t h r e e - c u p  anemometers.  T h e c i r c u i t r y  was a r r a n g e d  t o  p e r -  

m i t  a ccumula t ion  o f  an i n t e g r a t e d  wind s p e e d  by e a c h  anemometer 

f o r  3 . 5  s e c ,  a f t e r  which 1 . 5  s e c  were consumed i n  s i g n a l  

p r o c e s s i n g  and r e c o r d i n g .  Thus,  i n  each  m i n u t e ,  1 2  such  

r e c o r d e d  b i t s  o f  wind speed  were accumulated f o r  each  anemom- 

e t e r .  These 1 2  b i t s  o f  d a t a  were employed i n  g e n e r a t i n g  a  

mean wind s p e e d  and speed  s t a n d a r d  d e v i a t i o n  l i s t e d  f o r  each  

minute  f o r  each  t e s t  i n  Appendix A .  

The wind d i r e c t i o n  t r a n s d u c e r s  employed were Beckman and 

Whi t ley  Model 1565 v a n e s .  The o u t p u t  s i g n a l s  from t h e  wind 

vane t r a n s d u c e r s  were smoothed by a  f i l t e r  hav ing  a  5  s e c  

t ime c o n s t a n t .  The f i l t e r  o u t p u t  was sampled f o r  6 0  msec 

once each  5 s e c ,  d i g i t i z e d ,  and r e c o r d e d .  The r e s u l t a n t  1 2  



recorded directions for each minute were the input for the 

standard deviation listed in the meteorology appendix. 

Inasmuch as the wind vanes were relatively poorly oriented 

during this test series, no mean directions are given. 

T R A C E R  C O N C E N T R A T I O N  D A T A  

Time-histories of concentration are presented in Appen- 

dix B. The data are presented in the form of reproduction of 

computer printer listings. Isoplething of concentration values 

directly on these computer outputs reveals the coherent detail 

of concentration generated by the field system. Figure 6 is 

a composite of several pages of computer output with isopleths 

and supplemental headings and time scales added. 

The first series of pages in Appendix B pertain to the 

eight puff releases ("P" tests). Concentration data for the 

short-period continuous releases ("C" tests) follow. The 

format of the concentration data presented for the puffs 

differs slightly from that presented for the plumes. The most 

important difference is that the relative concentrations 

listed in the body of the reports have units of counts/lO sec 

for the puffs, but units of counts/sec for the plumes. 

A total of 1.9 counts/sec has been subtracted from the 
count rates listed in Appendix B. This subtracted value 

consists of a common mean background of about 1.2 counts/sec 

plus approximately three standard deviations of that mean. 

Conversion of the relative concentrations (presented in 

the form of count rates) to meaningful atmospheric concentra- 

tions can be accomplished by means of the relationship. 

x = 0.103 R 
where x is krypton-85 concentration in vci/m3 and R is detector 
count rate in counts/sec. 
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The head ings  l i s t e d  a t  t h e  beg inn ing  of  each  t e s t  a r e  

r e a s o n a b l y  s e l f - e x p l a n a t o r y .  For t h e  p u f f s ,  t h e s e  h e a d i n g s  a r e  

r e p e a t e d  a t  t h e  b e g i n n i n g  of  each  page o f  d a t a .  For t h e  

p lumes ,  t h e s e  head ings  a r e  g i v e n  o n l y  when t h e  column head ings  

d i f f e r  from t h e  p r e v i o u s  page .  For t h e  P t e s t s ,  sums o f  

coun t  r a t e s  a r e  g i v e n  a t  t h e  r i g h t  and a t  t h e  bot tom o f  each  

s e t  o f  d a t a .  These sums a r e  o m i t t e d  w i t h  t h e  C t e s t  d a t a .  

For a  row o f  d a t a  a c r o s s  a  page on a  P t e s t ,  accumula t ion  

began a t  t h e  t ime l i s t e d  i n  t h e  column a t  t h e  ext reme l e f t  o f  

t h e  page under  t h e  t i t l e  SECONDS AFTER RELEASE. The accumula-  

t i o n  of  c o u n t s  c o n t i n u e d  f o r  a  p e r i o d  o f  t ime  e q u a l  t o  t h e  

DATA ACCUMULATION INCREMENT l i s t e d  a t  t h e  t o p  o f  each  page .  

The end o f  t h i s  inc rement  c o i n c i d e s  w i t h  t h e  s t a r t  o f  t h e  

increment  whose t ime  i s  l i s t e d  a t  t h e  l e f t  o f  t h e  f o l l o w i n g  

row of  d a t a .  

For t h e  plume r e l e a s e s ,  no t imes  a r e  l i s t e d  f o r  each  row 

o f  d a t a .  A t ime  c o r r e s p o n d i n g  t o  t h e  b e g i n n i n g  of  accumula- 

t i o n  o f  t h e  f i r s t  row of  d a t a  i s  g i v e n ,  however,  i n  t h e  head-  

i n g  p r e c e d i n g  d a t a  f o r  each  C t e s t .  T h i s  t ime  i s  s p e c i f i e d  a s  

START OF DATA STORAGE. S i n c e  t h e  number l i s t e d  under  DATA 

ACCUMULATION INCREMENT g i v e s  t h e  l e n g t h  of  t ime d a t a  were 

accumulated i n  each  row, a  t ime  c o r r e s p o n d i n g  t o  each  row of 

d a t a  can  be computed. The s t a r t  and end t imes  f o r  t h e  plume 

emiss ion  a r e  a l s o  l i s t e d  a t  t h e  s t a r t  o f  each  t e s t .  

I n  Appendix B ,  m i s s i n g  d a t a  a r e  i n d i c a t e d  by a  "-1". For 

t h e  con t inuous  r u n s ,  t h i s  - 1  a p p e a r s  o n l y  one t ime f o r  each  

s e t  of  m i s s i n g  d a t a  and d i r e c t l y  f o l l o w s  t h e  head ing  which 

i d e n t i f i e s  t h e  m i s s i n g  d e t e c t o r ' s  az imuth  (o r  e l e v a t i o n ,  i n  

t h e  c a s e  o f  tower s a m p l e s ) .  A s e r i e s  o f  - 1 ' s  a r e  r e c o r d e d  f o r  

t h e  m i s s i n g  p u f f  d a t a .  



COMMENTS ON I N D I V I D U A L  T E S T S  

In the course of conducting a series of field experiments, 

there are bound to be peculiarities or problems associated 

with specific tests. This series of tests was no exception. 

It is, then, appropriate to comment on the tests individually. 

They will be reviewed in chronological sequence. This sequence 

is that listed in Table 1. 

Before beginning with the comments on individual tests, a 

general comment should be injected regarding data appearing 

either implausible or dead wrong. For example, there is 

strong evidence in the data from several tests that signal 

leads from detectors on the tower at 200 m, 130" were inter- 

changed. However, because of necessary disconnections and 

reconnections of detector-to-memory leads during this proto- 

type series, and because of relatively long delay between 

recording of data and subsequent plotting in a form suitable 

for detailed analysis, it was generally impossible to check on 

suspected misconnections. Therefore, data in Appendix B are 

presented as applying to the field detector of record at the 

time of record regardless of the plausibility of the picture 

presented. 

Prior to some field tests, counts from the 64 field 

detectors were permitted to accumulate for a relatively long 

period of time prior to turning the time increment selector 

from the accumulate position to one of the automatic stepping 

positions. These counts were recorded in the 64 memory 

addresses allotted to the first time increment. In several 

instances, tracer arrived at the 200-m arc detectors while the 

data storage system was still in this accumulate mode. Even 

though the total time of count accumulation may be known in 

such situations, the computation of a count rate would be 



m i s l e a d i n g .  For  example,  t h e r e  were i n s t a n c e s  when background 

c o u n t s  were b e i n g  accumula ted  p r i o r  t o  t r a c e r  r e l e a s e ,  and 

coun t  accumula t ion  c o n t i n u e d  th rough  t h e  p e r i o d  when t r a c e r -  

i n i t i a t e d  c o u n t s  began.  A mean coun t  r a t e  f o r  t h i s  p e r i o d  

would have minimal s i g n i f i c a n c e .  T h e r e f o r e ,  o n l y  t o t a l  c o u n t s  

above background a r e  p r e s e n t e d  f o r  t h e  c a s e s  when t r a c e r  

a r r i v e d  w h i l e  t h e  sys tem was i n  t h e  accumula te  mode. These 

n e t  c o u n t s  a r e  l i s t e d  i n  t h e  i n d i v i d u a l  t e s t  comments which 

f o l l o w .  I n  t h e s e  comments, t h e  nomenc la tu re  " d a t a  s t o r a g e  

p e r i o d"  does n o t  i n c l u d e  t h e  t ime  d u r i n g  which t h e  sys tem was 

i n  t h e  accumula te  mode, b u t  o n l y  t h e  p e r i o d  d u r i n g  which t h e  

s t e p p i n g  p r o c e s s  was a u t o m a t i c .  

A problem common t o  a l l  t e s t s  was t h a t  t h e  v e r t i c a l  Sam- 

p l i n g  d i d  n o t  e x t e n d  t o  a  g r e a t  enough e l e v a t i o n  t o  d e f i n e  t h e  

t o p  o f  t h e  d i f f u s i n g  p u f f  o r  plume. 

On 11 o f  t h e  1 3  f i e l d  t e s t s ,  above background c o u n t  r a t e s  

a r e  p r e s e n t e d  f o r  o n l y  one d a t a  s t o r a g e  p e r i o d .  On T e s t s  P2 

and P8, above background coun t  r a t e s  a r e  a v a i l a b l e  f o r  t h r e e  

d a t a  s t o r a g e  p e r i o d s .  However, f o r  t h e s e  l a t t e r  two t e s t s ,  

d i s c o n t i n u i t i e s  i n  t h e  c o n c e n t r a t i o n  d a t a  o c c u r  f o r  t h e  

p e r i o d s  d u r i n g  which memory dump was t a k i n g  p l a c e .  

T E S T  P I  

The upwind f e t c h  was u n o b s t r u c t e d  d u r i n g  t h i s  t e s t .  The 

f l a t b e d  t r a i l e r  (mentioned under  TRACER DISPERSAL TECHNIQUES) 

was n o t  y e t  i n  p l a c e .  

The s o u r c e  ampule o f  k r y p t o n - 8 5  was smashed by s h o o t i n g  

i t  w i t h  a  b u l l e t ,  inasmuch a s  t h e  g u i l l o t i n e  d i s p e r s a l  t e c h -  

n i q u e  had n o t  been  deve loped .  

The t ime  o f  s o u r c e  r e l e a s e  and i n i t i a t i o n  o f  d a t a  c o l l e c -  

t i o n  was n o t  a s  p r e c i s e l y  known a s  on subsequen t  t e s t s .  The 

b e s t  e s t i m a t e  o f  t ime  between s o u r c e  r e l e a s e  and i n i t i a t i o n  o f  

t h e  f i r s t  inc rement  o f  d a t a  c o l l e c t i o n  was 56 s e c .  I t  i s  



p o s s i b l e  t h a t  some t r a c e r  a r r i v e d  a t  t h e  200 m-a rc  b e f o r e  d a t a  

c o l l e c t i o n  s t a r t e d .  I t  i s  obv ious  t h a t  above background c o u n t s  

c o n t i n u e d  beyond t h e  64th t i m e  i n c r e m e n t ,  t h e  l a s t  t ime  i n c r e -  

ment a v a i l a b l e  i n  memory. However, by t h e  t ime  t h e  memory was 

r e a d  t o  magne t i c  t a p e  and t h e  sys t em was p l a c e d  i n  t h e  r e c o r d  

mode f o r  t h e  second  t i m e ,  a l l  d e t e c t o r s  were g i v i n g  background 

s i g n a l s .  The p e r i o d  r e q u i r e d  on. t h i s  f i r s t  t e s t  t o  e f f e c t  t h e  

dump and r e a c t i v a t e  p r o c e d u r e  was 91  s e c .  

There  i s  no r e a d y  e x p l a n a t i o n  f o r  t h e  r a t h e r  c o h e r e n t  s e t  

of  above background c o u n t s  a t  ground l e v e l  between 120" and 

130" az imuth  s t a r t i n g  a t  abou t  80 seconds  a f t e r  r e l e a s e .  

The p u f f  d r i f t e d  o f f  t h e  n o r t h  end o f  t h e  200-m a r c  

d u r i n g  t h e  l a s t  h a l f  o f  t h e  d a t a  s t o r a g e  p e r i o d .  The p u f f  t h e n  

a p p a r e n t l y  d r i f t e d  t o  t h e  n o r t h  o f  a l l  800-m d e t e c t o r s ,  

inasmuch a s  t h e y  r e c o r d e d  o n l y  background d a t a .  T h e r e f o r e ,  no 

800-m d a t a  a r e  g i v e n  i n  Appendix B .  

The wind and t e m p e r a t u r e  s e n s o r s  on t h e  42-m tower  were  

n o t  i n  o p e r a t i o n  d u r i n g  t h i s  t e s t .  

T E S T  P 2  

The t r a i l e r  o b s t r u c t i o n  upwind o f  t h e  s o u r c e  was i n  p l a c e ,  

and c o n t i n u e d  i n  p l a c e  t h r o u g h o u t  a l l  s u b s e q u e n t  t e s t s  i n  t h i s  

s e r i e s .  

Smashing o f  t h e  k r y p t o n - 8 5  ampule a g a i n  was by a  r i f l e  

s h o t .  The f i r s t  s h o t  p u n c t u r e d  t h e  ampule b u t  d i d  n o t  s h a t t e r  

i t  c o m p l e t e l y .  A second s h o t ,  1 5  t o  20 s e c  a f t e r  t h e  f i r s t ,  

comple ted  t h e  b r e a k i n g  o f  t h e  v i a l .  I t  i s  f e l t  t h a t ,  a l t h o u g h  

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

l i k e l y  remained  s h i e l d e d  from t h e  wind i n  t h e  c u p l i k e  unbroken 

p o r t i o n  o f  t h e  ampule u n t i l  t h e  second  s h o t .  



The t r a c e r  v e r y  l i k e l y  r e a c h e d  t h e  d e t e c t o r  a t  2 0 0  m ,  

1 3 0 ° ,  10.7-m e l e v a t i o n  p r i o r  t o  t h e  f i r s t  d a t a  s t o r a g e  p e r i o d .  

However, s i n c e  t h e  sys t em was n o t  i n  t h e  accumula te  mode p r i o r  

t o  t h i s  p e r i o d ,  no p o s i t i v e  s t a t e m e n t  c a n  b e  made. 

T h i s  p u f f ,  a l t h o u g h  r e a s o n a b l y  w e l l - c o n t a i n e d  w i t h i n  t h e  

h o r i z o n t a l  c o n f i n e s  of  t h e  g r i d  a t  200 m ,  ex tended  beyond t h e  

s o u t h  edge o f  t h e  g r i d  f o r  t h e  f i r s t  2 min of  i t s  p a s s a g e  a t  

800 m .  

Only 32 t ime i n c r e m e n t s  o f  d a t a  a r e  a v a i l a b l e  from t h e  

f i r s t  o f  t h e  t h r e e  d a t a  s t o r a g e  p e r i o d s  d u r i n g  t h i s  t e s t .  

A t  800 m ,  a l l  c o u n t s  were  background d u r i n g  t h e  f i r s t  

d a t a  s t o r a g e  p e r i o d .  Count r a t e s  were  s t i l l  w e l l  above back-  

ground a t  t h e  end o f  t h e  t h i r d  d a t a  s t o r a g e  p e r i o d .  However, 

no f o u r t h  s t o r a g e  p e r i o d  was i n i t i a t e d .  

Although t h e  d e t e c t o r  a t  an  e l e v a t i o n  o f  1 0 . 7  m on t h e  

800-m, 130' tower was c o u n t i n g  e r r a t i c a l l y  d u r i n g  t h i s  t e s t ,  

i t s  coun t  r a t e s  a r e  i n c l u d e d  i n  t h e  Appendix B d a t a .  

T E S T  C 1  

T r a c e r  r e l e a s e  began p r e c i s e l y  a t  m i d n i g h t ,  one hour  

a f t e r  t h e  r e l e a s e  o f  t h e  p u f f  o f  T e s t  P2. 

O p e r a t i o n  of  t h e  i n s t r u m e n t a t i o n  i n  t h e  accumula te  

mode f a i l e d  t o  r e v e a l  t h e  a r r i v a l  o f  any t r a c e r  on t h e  g r i d  

p r i o r  t o  t h e  d a t a  s t o r a g e  p e r i o d  p r e s e n t e d  i n  Appendix B .  

Although t h e  plume meandered o f f  t h e  n o r t h  edge of  t h e  f i e l d  

g r i d  b e f o r e  t h e  end o f  t h e  f i r s t  d a t a  s t o r a g e  p e r i o d ,  coun t  

r a t e s  were  v e r y  n e a r  background a s  t h e  plume made i t s  

d e p a r t u r e .  

T E S T  P 3  

T h i s  r e l e a s e  was t h e  f i r s t  o f  a  s e r i e s  o f  t h r e e  r e l e a s e s  

made w i t h i n  t h e  p e r i o d  of  one h o u r .  



P r i o r  t o  t h e  l i s t e d  d a t a  f o r  t h e  s t o r a g e  p e r i o d ,  p r o -  

grammer c o n t r o l  was i n  accumula te  r a t h e r  t h a n  a u t o m a t i c .  I n  

t h i s  c a s e ,  t h e r e  i s  ev idence  t h a t  t r a c e r  a r r i v e d  p r i o r  t o  t h e  

a r r i v a l  o f  d a t a  l i s t e d  i n  Appendix B .  Although t h e  t o t a l  

amount o f  t r a c e r  p a s s i n g  d u r i n g  t h e  p r e - s t o r a g e  p e r i o d  was 

s m a l l ,  t h e  accumula ted  n e t  c o u n t s  above background ( n o t  c o u n t  

r a t e )  f o r  t h e  200-m a r c  a r e  a s  f o l l o w s :  

- A.z imuth 

108" 
1 1 0  
1 1 2  
11 4 
11 6 
118 
120 
1 2 2  
1 2 4  

E l e v a t i o n  Net Count 

T r a c e r  c o n c e n t r a t i o n  a t  a l l  d e t e c t o r s  f e l l  t o  background 

l e v e l  p r i o r  t o  t h e  comple t ion  o f  t h e  d a t a  s t o r a g e  p e r i o d .  The 

t r a c e r  was c o m p l e t e l y  c o n t a i n e d  h o r i z o n t a l l y  w i t h i n  t h e  sam- 

p l i n g  g r i d .  

T E S T  C2 

Minor amounts o f  t r a c e r  p a s s e d  t h e  200-m a r c  w h i l e  t h e  

sys tem was i n  t h e  ac:cumulate mode. These n e t  c o u n t s  f o r  t h e  

200-m a r c ,  accumula ted  p r i o r  t o  t h e  Appendix B d a t a ,  a r e  

a s  f o l l o w s :  

E l e v a t i o n  Net Count 



Azimuth E l e v a t i o n  Net Count 

130' 1 . 5  m 1118 
132 1 . 5  7 70 

The s o u t h  edge o f  t h e  plume meandered o f f  t h e  f i e l d  g r i d  

on s e v e r a l  o c c a s i o n s .  T r a c e r  c o n c e n t r a t i o n  a t  a l l  d e t e c t o r s  

f e l l  t o  background l e v e l  p r i o r  t o  t h e  comple t ion  o f  t h e  d a t a  

s t o r a g e  p e r i o d .  

T E S T  P 4  

I t  i s  p o s s i b l e  t h a t  a  v e r y  minor  amount o f  k r y p t o n  

r e a c h e d  t h e  200-m d e t e c t o r s  p r i o r  t o  t h e  f i r s t  Appendix B 

d a t a ,  b u t  s i n c e  no  d a t a  were  c o l l e c t e d  p r i o r  t o  t h e  f i r s t  

l i s t e d  Appendix B d a t a ,  no p r o o f  o r  d i s p r o o f  can b e  g i v e n .  

From t h e  s t a n d p o i n t  o f  h o r i z o n t a l  c o n t a i n m e n t ,  t h e  t e s t  

was t h e  l e a s t  s u c c e s s f u l  o f  t h e  s e r i e s .  Approximate ly  h a l f  

t h e  t r a c e r  p a s s e d  t o  t h e  s o u t h  o f  t h e  sample g r i d .  

T r a c e r  c o n c e n t r a t i o n  a t  a l l  d e t e c t o r s  was down t o  back-  

ground l e v e l  p r i o r  t o  t h e  comple t ion  o f  t h e  d a t a  s t o r a g e  

p e r i o d .  

T E S T S  P 5 .  C3. and P 6  

These t h r e e  f i e l d  r e l e a s e s  were made w i t h i n  a  p e r i o d  of  

38 min.  Because o f  h i g h  wind s p e e d s ,  i t  was c o n s i d e r e d  

p r a c t i c a l  t o  s t a r t  t h e  a u t o m a t i c  d a t a  s t o r a g e  i n c r e m e n t s  w e l l  

b e f o r e  t r a c e r  a r r i v a l  and t o  c o n t i n u e  them beyond t h e  t ime  

when t r a c e r  c l e a r e d  t h e  f i e l d  g r i d .  T h i s  f a c t  may n o t  be 

obvious  i n  t h e  c a s e  o f  t h e  200-m d a t a  f o r  T e s t  C3. However, 

two 3 8 . 4 - s e c  t i m e  inc remen t s  o f  background coun t  r a t e s  

p receded  t h e  d a t a  f i r s t  t a b l e d  i n  Appendix B .  



Plume meander d u r i n g  T e s t  C3 was g r e a t  enough t o  c a u s e  

above background cou:nts on a l l  1.5-m d e t e c t o r s  a t  200 m .  S i g -  

n i f i c a n t  amounts o f  t r a c e r  no doub t  p a s s e d  t o  t h e  s o u t h  o f  t h e  

sampl ing  g r i d  on hot:? a r c s  d u r i n g  t h i s  t e s t .  

T r a c e r  was c o m p l e t e l y  embraced i n  t h e  h o r i z o n t a l  d u r i n g  

T e s t s  P5 and P6. 

TEST P 7  

Some t r a c e r  a r r i v e d  p r i o r  t o  s w i t c h i n g  t h e  m o n i t o r i n g  

sys t em from accumula te  t o  a u t o m a t i c .  Net c o u n t s  due t o  t h i s  

t r a c e r  a t  200 m f o l l o w .  

Azimuth E l e v a t i o n  Net Count - 
106' 1 . 5  m 34 
108 1 . 5  0  
110 1 . 5  673 
1 1 2  1 . 5  679 
114 1 . 5  674 
116 1 . 5  1 ,260  
118 1 . 5  2 4 8  
1 2 0  1 . 5  61 
1 2 2  1 . 5  30 

T r a c e r  was c o m p l e t e l y  embraced w i t h i n  t h e  h o r i z o n t a l  

e x t e n t  o f  t h e  g r i d  d u r i n g  t h i s  t e s t ,  and t r a c e r  c o n c e n t r a t i o n  

a t  a l l  d e t e c t o r s  was down t o  background l e v e l  p r i o r  t o  t h e  

c o m p l e t i o n  o f  t h e  d a t a  s t o r a g e  p e r i o d .  

TEST C4  

I t  i s  u n l i k e l y  t h a t  t r a c e r  r e a c h e d  t h e  200-m d e t e c t o r s  

p r i o r  t o  a c q u i s i t i o n  of  t h e  f i r s t  Appendix B d a t a ,  s i n c e  t r a n s -  

p o r t  s p e e d s  i n  e x c e s s  of  8 mps would have been  r e q u i r e d .  No 



wind s p e e d s  t h a t  h i g h  were  r e c o r d e d  a t  any tower  l e v e l .  How- 

e v e r ,  s i n c e  no d a t a  were  c o l l e c t e d  p r i o r  t o  t h e  f i r s t  l i s t e d  

Appendix B d a t a ,  no a b s o l u t e  p r o o f  can  b e  g i v e n .  

Krypton was n o t  c o m p l e t e l y  c o n t a i n e d  a t  t h e  s o u t h e r n  

edge o f  t h e  g r i d .  

T r a c e r  c o n c e n t r a t i o n  a t  a l l  d e t e c t o r s  was down t o  back-  

ground l e v e l  p r i o r  t o  t h e  comple t ion  o f  t h e  d a t a  s t o r a g e  

p e r i o d .  

T E S T  C5 

The d a t a  s t o r a g e  p e r i o d  s t a r t e d  w e l l  b e f o r e  t h e  a r r i v a l  

o f  k r y p t o n  a t  t h e  200-m a r c  and c o n t i n u e d  p a s t  t h e  t ime  t r a c e r  

c l e a r e d  t h e  800-m a r c .  Four 3 8 . 4 - s e c  t ime  i n c r e m e n t s  of  b a c k -  

ground coun t  r a t e s  p receded  t h e  d a t a  f i r s t  t a b l e d  i n  

Appendix B .  

From t h e  s t a n d p o i n t  o f  plume con ta inmen t  i n  t h e  h o r i z o n -  

t a l ,  T e s t  C 5  was t h e  most s u c c e s s f u l .  A s  i s  i l l u s t r a t e d  i n  

F i g u r e  6 ,  t h e  plume r e a c h e d  t h e  edge o f  t h e  sampl ing  g r i d  on 

o n l y  one b r i e f  o c c a s i o n .  

TEST P8 

The f i r s t  d a t a  s t o r a g e  p e r i o d  s t a r t e d  w e l l  i n  advance of  

t h e  f i r s t  t r a c e r  a r r i v a l  a t  200-m d e t e c t o r s .  However, by t h e  

end of  t h e  f i r s t  s t o r a g e  p e r i o d ,  t r a c e r  had n o t  c l e a r e d  t h e  

200-m a r c  and had  o n l y  s t a r t e d  t o  a p p e a r  a t  800 m .  Obvious ly  

t h e  p u f f  had " s t r e t c h e d "  t o  a  l e n g t h  o f  g r e a t e r  t h a n  600 m a t  

t h i s  t i m e .  A second  s t o r a g e  p e r i o d  was i n i t i a t e d .  During 

t h i s  second p e r i o d ,  t r a c e r  c o n c e n t r a t i o n s  f e l l  t o  background 

l e v e l s  a t  200 m ,  b u t  c o n t i n u e d  above background a t  800 m .  A 

t h i r d  d a t a  s t o r a g e  p e r i o d  was r e q u i r e d  b e f o r e  t h e  800-m 

d e t e c t o r  c o u n t s  f e l l  t o  background.  



During t h e  t e s t ,  t r a c e r  extended s l i g h t l y  beyond t h e  

sou the rn  ex t r emi ty  of  t h e  g r i d  a t  both  2 0 0  and 800 m .  

A C K N O W L E D G E M E N T  

I t  i s  a p p r o p r i a t e  he re  t o  acknowledge t h e  con t inu ing  numer- 

ous c o n t r i b u t i o n s  of Donald W .  Glover a s  t h e  k ryp ton  t r a c e r  

system proceeded from t h e  procurement s t a g e  through f a b r i c a -  

t i o n ,  f i e l d  i n s t a l l a t i o n ,  and f i e l d  t e s t i n g .  
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A P P E N D I X  A 

M E T E O R O L O G Y  



TEST P I  

Generation 0312 PST 10 Curies 
August 18, 1967 

Mean Wind Speed Mean Temp i n  
Time, i n  MPS Degrees FAtlR - 
PST - 2.1m - - 15m - 30m C .9m 1 5m 30m - - -  



TEST P2 

Genera t ion  2300:00 PST 10 Cur ies  
September 1 4 ,  19G7 

' lean l!ind Speed Speed S t a n d a r d  D i  r S tandard  ?'em Temo i n  
Time, i n  VPS nevi a t i o n ,  !IPS nevi  a t i o n ,  DEG Eeyrees  FAHQ 

PST 1.5r1 G . l m  24.4m 1.Sm 6,lm 2 4 . 4 ~  1.5q 6.11. 24.4~1 1 . 5 ~  6 . 1 ~  24.4m - - - - .- __ - - - - - - - 



TEST P3 

G e n e r a t i o n  0738:00 PST 1 C  Curics 
O c t o b e r  1 7 ,  1767 

' lean l.!i nc! Speed S p e e d  S t a n d a r d  .Dir S t n n d s r c i  T e ~ n e r a t u r e  i n  
Tinle, i n  iiPS I l c v i a t i o n ,  "IPS Devi at inn,  S t 5  kqrees FAi i3 

PST 7.517 1 24.4~1 1,5n 6.ln 24.4~ 1.51-1 6.1n 2?.4r 0.91- 151-1 3Orl ---- --------- 



TEST P4 

Generation 0838:15 PST 10 Curies 
October 17,  1967 

Vean 1Jind Speed Speed Standard 
Time, i n  !IPS Deviat ion,  !%IPS 

P ST 1.5n G . l m  24.4~1 1.Sm G.1m 24.4m ------ 
Dir Standard Mean Tevp i n  

Deviat ion,  D E G  Degrees FA1 Il? 
1.5n 6.lm 24.4~1 1 6.lm 24.4111 ------ 

6.1 4.1 2.5 55.6 53.5 53.6 
5.6 6.2 2.8 56.1 55.3 54.3 
4.1 2.7 3.4 56.5 54.9 54.0 
4.5 4.9 3.2 57.1 55.3 55.0 
7.5 6.8 5.7 53.5 56.6 54.7 

*Data f a r  0838:15 t o  0830:00 only. 

TEST P5 

Generation 1052:40 PST 10 Curies  
October 23, 1967 

I'ean \.!ind Speed Speed Standard Dir Standard Temperature i n  
Time, i n  'IPS Deviat ion,  TIPS Deviat ion,  DEG Degrees FAHR 

PST 1 . 5 1 ~  6.lm 24,4111 1.5~1 6.lm 2 4 . 4 ~  1.Sm 6.lm 24.4n D.ym l b m  30 - -  . _ _ - -  m 

*Data f o r  1052:40 t o  1C153:OO only. 



TEST P6. 

Generation 1130:OO PST 10 Curies 
October 23, 1967 

Mean Wind Speed Speed Standard Di r Standard Vean Temp i n  
Time, i n  alps Deviation, P4PS Deviation, DEG Degrees FAHS 

PST 1.5m 6.1m 24.4~1 1.5m 6.lm 24.4m 1.5m 6.lm 24.41~1 1.Sm 6.lm 24.4m ------ , - - - - - - -  

TEST P7 

Generation 1052:30 PST 10 Curies 
October 24, 1967 

Yean Idind Speed Speed Standard D i  r Standard Temoerature i n 
Tine, i n  FlPS Deviation, MPS Devi a t i o n ,  DEG Debrees FAHR 

PST 1 . 5 ~  6.lm 24.4112 7.5m 6.lm 24.4m 7.5m 6.1~1 24.4~1 0.9m 1Sm 30m 
- - - - - , - - -  

*Data f o r  1052:30 t o  1053:OO PST only. 



TEST P8 

Genera t ion  0602:00 PST 10 Cur ies  
Iiovember 8, 1967 

.1 ,ean !?ind Sneed Speed S tandard  Dir S tandard  T ~ m ~ e r a t u r e  i n  
Time, i n  'IPS nev i  a ti on,  ItPS 3evi  a t i  on,  DES Denrees FAti? 

PST . n :  7.n n n ).m . m  . m  . r ~  . m  . n  m On 151124.415Fc=uLL 



TEST C1 

G e n e r a t i o n  0000:OO t o  0015:28 PST 10.9 Cur ies  
September 15, 1967 

Mean Wind Speed Speed S tandard  D i r  S tandard  Mean Temp i n  
Time, i n  VPS D e v i a t i o n ,  MpS D e v i a t i o n ,  DEG Degrees FAHR 

PST 1.5m 6 . lm  24.41-11 1.5m 6. lm 24.4m 1.5m 6 . l m  2 4 . 4 ~ 1  1.5m 6.lm 2 4 . 4 ~ 1  - - - -  _ _ - - _ _ _ - - - -  



TEST C1 
(Continued) 

Mean Wind Sueed Sueed Standard D i r  Standard Mean T e m ~  i n  
T i  me, i n  MPS Deviat ion,  MPS Deviat ion,  DEG Degrees FAHR 

PST 1.5m 6. lm 24.4m 1.5m 6.lm 24.4111 1.5m 6.lm 24.4m 1.5m 6. lm 24.4m - - - - - - - -  ------ 



TEST C2 

Generation 0801 :50 t o  0816 :55 PST 10.9 Curies 
October 17 ,  1967 

Mean Wind Speed Speed Standard Dir Standard Temperature i n  
Time, i n  MPS Deviat ion,  MPS Devi a t i o n ,  DEG Degrees FAHR 

PST 1.5m 6.lm 24.4m 1.5m 6.lm 24.4m 1.5m 6.lm 24.4m 0.9m 15m 30m ------------- 

*Data f o r  0801:50 t o  0802:OO only.  



TEST C3 

Genera t i on  1101 :25 t o  1115:40 PST 23.8 C u r i e s  
October  23, 1967 

Mean Wind Speed Speed S tandard  Di r S tandard  Temperature i n  
Time, i n  MPS D e v i a t i o n ,  MPS D e v i a t i o n ,  DEG Degrees FAHR 

PST 1.5m 6 . l m  24.4m 1.5rn 6 . lm  24.4m 1.5m 6 . l m  24.4rn 0.9m 15m 30m - - - -  ---- 



TEST C4 

Generat ion 1104:30 t o  1114:28 PST 22.8 Curies 
October 24, 1967 

Mean Wind Speed Speed Standard D i r  Standard Temperature i n 
Time, i n  MPS Dev ia t i on ,  MPS Dev ia t i on ,  DEG Degrees FAHR 

PST 1.5m 6.lm 24.4m 1.5m 6. lm 24.4m 1.5m 6. lm 24.4~1 0.9m 15m 30m ------------- 



TEST C5 

Generat ion 0512:22 t o  0532:73 PST 20.4 Cur ies  
November 8 ,  1967 

Mean Wind Speed Speed S tandard  Di r  S tandard  Temperature i n  
Time, i n  MPS D e v i a t i o n ,  MPS D e v i a t i o n ,  DEG Degrees FAHR 

. m .5m 6.lm 24.4111 0.9m 15m 30m PST 1.5m 6. lm 24.4111 1.5m 6.1111 24 4 T 

*Data f o r  0512:20 t o  0513:OO on ly .  



TEST C5 
(Con t inued)  

Mean Wind S ~ e e d  Saeed S tandard  Di  r S tandard  T e m ~ e r a t u r e  i n  
Time, i n  MPS Devi  a t i  on, MPS D e v i a t i o n ,  DEG Degrees FAHR 

PST 1.5m 6.lmm 6. lm 24.4m 1.5m 6 . l m  24.4m 0.9m 15m 30m ------------- 



A P P E N D I X  B 

C O N C E N T R A T I O N S  



- - .- - -. - - --- 
K s ' r  ,ISTA.JCE F R O ~  S ~ U I ~ C E  FUFF RELEASE TIME DATA ACCUMULATION INCREMENT GROUND L E V E L - ( ~ ~  M)- 

Skl;Qi.l[jS ;) L _ _ii C T T 0 IiJ F R O M  S Q U R $ E I + - s _ - E . . G - R - - E  L - S  - - - -  
AFTEK A T 1 5 M E T E R  E L E A 1 0 3  CROSSWIND 

kELEnsf; 094 096 098 lop JO; 104 106 l a 8  110 112 114 116 118 120 122 124 126 128 130 132 SUMS 

AZIMUTH 13 4 4 1 474 4897 4046 1397 231 25 6 
SUhS 5 3 0 la9 1802 5090 3209 717 94 10 27 22227 
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TEST DISTANCE FROM SOURCE PUFF REL-TTIVIE D A T A  ACCLJ~JLATIOI 'J  I \ IcRc~-~E LT 
-- ---- - __PZ _____._ __.. 20JL M-ETERS . _ _  2300:0ri PST 4.8 SLCO~~,S 

I-------_--_-_____------------ _ _ _ _  _ ___. _ .__._ I?EL~ITIVC COI~CE~UTRATIOI~ 1.1 C9bIqTS PC? f r ~ \ i  SECU 35 

SFCONDS D I R E C T I 0 A _ _ -  F R O ' 1  S ~ U K C L *  E G R E E  
AFTER A T 1 5 R E T E H  ~ L E V ~ T I O N  

,.--___-- RELDSE .._.-.-.. QB.4.--0~b...0098 .... 1_~.0_..lpi -104 105 IG~  110 112  114 116 118  120 122 124 126 129 130 132 

S 
CROSS~~IND 

SUMS 



-- 
TEST DISTANCE FROM SOURCE PUFF RELEASE TIME DATA ACCUWULATIO~ INCREMENT 

-----... P 2 . 2 O D M E T E R S  2300:OO PST 4.0 SECONDS 

----...... . . R E L A T I V E  cONCENTRATXOI\I 114 cOU~JTS PER TEN SECO~~IJS 

n R F c T 1 O N F g _ P - - M  5 0 U H C E r  
A T 1 5 M E T E R  E L E V A T  

. . 094 096. .a98 l o o  10; lo4 1 0 6  108 110 112 114 116 118 120 122 124 

GROUKD LEVEL (1.5 M )  

D E G R  
I O N  

126 128 130 

E E S 
CROSS&IND 

132 SUMS 

0 1437 

1 1518 

0 1497 

0 1320 

o 1387 

0 1186 

6 1124 

0 1078 

0 1075 

0 871 

0 809 

0 669 

3 709 

0 712 

0 609 

0 430 

0 462 

0 424 



TEST DISTANCE FROM SOURCE PUFF RELEASE TIME DATA A C C U ~ ~ L ~ T ~ O ~ ~  INcREMEI.~T 
-- ----Pi? _ _...._ 200 tAETEUS_.. . 2-3OO:OQ PST 4.0 SECONU5 

RELATIVE cONCE~\~TRATI~ON Itu. COUNTS PER TEN SECO,JDS ~-----------------.--..------------- 

GROUND LEVEL (1.5 M )  

SECONDS D I R E C 7 1 0 N F R 0 M _  _ S .  Q U R C D E G R E E  
AFTER A T 1 . 5  PI E ---9- E R E L E ~ ~ ' T I ~ N  

RELEASE -....------- 094 096 098 ~ D Q  1 0 2  104 106  198  110 1 1 2  114  116 1 1 8  120  122  124 126 123  1 3 0  1 3 2  

. AZWULH . _ - 9  - -A 7 - 229 5029 29415 126940 112652  34020 3719 125 
SUMS 1 2  1 8  1965 14325 78690 144432 61361 13822 6 7 1  2 3 

s 
CROSSWIND 

SUMS 



- - - -  - 

TEST DISTANCE FROM SOURCE FUFF RELEAS[- T I N  D AT A A C C U I ~ ~ ~ L A T I O ~  I Y C R t l v , t l u l  
- P2 20Q METERS 2300:OO PST  4.8 SECOIU,,~ 

--------------- ---.-.-.- . I ~ E L A T I V E  CONCEI~TRATIOIU l i u  cOUI,TS P t R  SECO 05 

GROUND LEVEL (1.5 M )  

D E G R E E S  
I O N  CROSSWIND 

126  12% 130  132 SUMS 

0 0 0 0  5414 

B o o 0  5339 

3 0 0 0  5557 

0 0 0 0  5638 

6 0 0 0 6135 

0 0 0 0  5880 

0 0 0 0  6001  

0 0 0 1  5556 

0 0 0 3  5289 

1 2 0 0 0  5387 

0 0 0 0  4590 

0 0 0 0 4875 

0 0 6 0  5069 

1 0 0 3  4556 

0 0 0 0  3908 

0 0 0 0  4178 

3 0 3 0  4461  

0 0 0 0  4451 



SECQI'IDS 
AFTER 

HLLEASL 

593 0 4 

598.2 

603.0 

60708 

612.6 

617.4 

622.2 

627.0 

631.8 

636.6 

641.4 

646.2 

651 0 0 

655.8 

660.6 

665.4 

670.2 

675.0 

- -- - 

DISTA~JCE FROY SOURCE PUFF KELEASE DATA AcCUKCJLATIO~~ INCRLMENT 
200 YtETECtS 2300300 P5T 4q8 SECONuS 

.- . r lELkTIVE CONCEhTRATION 11'4 COUNTS PER TEN SECOIdDS 

GROUND LEVEL (1.5 M )  

D E G R E E  
I O N  

126 128 130 132 



.- --  - - . - - - 
TEST DISTANCE FROM SOURCE PUFF RELEASE TIME DATA ACCUMULATION INCREMENT GROUND -LEVEL ( 1J5 M) 
P2 200 METERS 2300:OO PST 4.8 SECONDS 

RELATIVE CQNCENTRATION I N  COUNTS PER TEN SECONDS 

SECONDS D I - - J L - L f . T 7 n  N F R O M  5-- -0- - -U-I t  - C - E L  D E G R E E S 
AFTER A T 1 5 M E T E R E L E V A T I O N  cROSSW MD 

RELEASE 094 096 098 loo 105 104 106 108 110 112 114 116 118 120 122 124 126 128 130 132  SUM^ 



. . . . . -- . -- -. -- 
- TEST D I S T A ~ J C E  FROM SOURCE PUFF RELEASE T I ME DATA ACCUMULATXON INCREMENT G ~ ~ N D  L~VELTGFMI 

P2 POP~-ME_TE_H_S --...---.. .._.._. '340IP_O-. Pg .... .--.-... !L*.s-sE-~il!~.S --- .  -.-.. - .- - ..---- ~ - -  - -  -~ ~~ - - 

RELATIVE CONCENTRATION I N .  CO~~_T_IPER.lEN~SECcO~D~s~~ - - - -  ~ - - -  ~-~ ----.-- --...--. 

SECBr.rQS-g_ I 2 E c T  I 0 ;.i F R O M  S +FT--R1J0 G R- E E S - -  
AFTER A T 1 5 E T E R  N CROSSWIND 

KclLE~st 094 09b a98 LOB in; 104 lo6 Mlo8 ilo 112 114 116 118 120 122 124 126 128 130 132 SUMS 

AZIMUTH 9 14 1 11 18 2 1480 285183 416115 4362 
SUMS 5 1 8 0 1 7 3 16 61951 558436 92854 867 1421@61 



- - .- -. - - -- .. 
TEST D I S T A ' J E  F R ~ ~  SOURCE PUFF '?ELEASE TIIVI~. DATA PCCUI-IULATIOI~ II\ICHEKENT 
P2 200 METERS 2300:30 ?ST 4.8 SECOI~DS 

~ ~ E L A T I V E  COKCENTRATIOI\I IIJ COUNTS PER TEN SECOI\JDS 

5LCOi'lbS D I R - i _ - _ C - _ - T - - i - _ Q _  14 - F R Q '4 S O U H C E P  D E G R E E S  
AFTER A T 1 5 M E T E R  E L E V A T I O N  CROSSWIND 

KCLEASE 094 096 098 130 10; 104 106 108 110 112 114 116 118 120 122 124 126 128 130 132 SUMS 



----- ... . . - - 
TEST t I ~ ~ ~ ~ N ~ ~  FRO,U SOURC~- -(IFF ltELk SF 1 i b  3 1 T A  J CC "Lafir ,O#d 1 ,C ,- "1 T 

- - - - - PI1 _. _ - 200 lYiETERS C313; C , , 'ST  .2 SLLC ,1>t )  

----- -. - . - 

-SEfDfi D I R E C 
AFTER ---O 9 8  u E G  

__KELEt,SE 0 . 8 ~  1.5,~ 3. u ,' 

___12a.8 . 4664 3214 2564 

t 2 2 L Q . . -  5 2 2  -4381 2d81 

--- 12392 .-. 5189 4306 3822 

4 3389 1322 1 j39  

r2_5&-_- - 3 3 1  2131 622 

____126*8 31.89 1397 722 

.___l28sU _ -3489 2356 1339 
m 

I 

O ) L i 1 9 i i ! -  - -  3 5 9 7  2 1 3 1  13'36 

-_  -2 3Qs '+_ .  3256 1472 856 

- - - - - - - - - - - - 

----LUFL- 267578 252796- 226323 

T I , "  
R t E  

6 , 1 ~  

3uh 

9 7 

97 

181 

I64 

133 

247 

489 

147 

156450 



TEST'-' D I S T A N C E R ~ ~ ~ - - P ~ ~ F - - R E ~  ,SF TI@ DATA ACCUI~ ICILAT~O~ XI\ICHE~V~EI\IT 
P 1 200. METERS 0312:OO P5T 1.2 SEcONslS --------------- -- --- . 

- -- RELATIVE COhCENTiiATIOiu Id COUhTS I - t R  TEr4 SECOIIDS 



.- -- -- - - -- -. . 
TEST UISTANCE FRO" S O U R C ,  

P i  2dU kETERS 

--SECQ-DS D I R E C  
nFrirR ---0 9 8  3 E G  

K E t E  bSE 5.8'4 1.5. 3 , j . '  

T I G I L  F R O  5 v 1 n C E  
Y t E S---- ---I 1 t 1 c 6 R E c 

6.1 10.7" 0.89 3.5 5.b G. 1 





5 
CROSS ;', 

SU 5 



-. 

TEST 
P 1 

>STANCE F R O ~ J ~  SOURCE P@=F ~ ~ i ~ ~ ! - t f ~ - - - - B ~ ~ ~ -  AcTUM-U~J~TISN xNCTEPEmT------- - " 'Fff6ilN5LEVEt - C L ! j  -MI - - 

200 FIETERS 0312:OO PST 1.2 SECOFDS - - -- -- - - 

RE L AT I V E  CONCENTRATIOIq IY COUNTS PER TEN SECONDS 

I , I , ; E , T I O N  . .  - . T - - T -  F R O b  R- -- S O U R C E ,  --- E--c-E --V.-- A-7 -*- D E G R E E S  -m 
ii i 1 7x(m\-:t hn? 

394 096 098 100 10; 104 106 108 110 112 114 116 118 120 122 124 126 128 130 132 SUiJS 

87729~391219711681583943972314 231 6 81 0 0 0 381 0 72 314 147 47 0 55518 



-. . 
.,ISTIII\CE F r l J -  S S L I ~ C -  PUFF RELEASE T I &  DATA ACCUMULATIO~A INCREMENT GROUtkD LEVEL (1.5 M )  

2 ~ j  S T t K S  G31L:GO PbT 1.2 SECOiuOS 

REL+\T]IVE COf4CENTRATION EN COUNTS PER TEA SECOINDS 

i 1 I i E . . T I O i \ i  F R O P  S Q U P C E I  R E G R . E E S  
ii I' 1 5 t E T E R  E L E J A T I O N  c ~ o s s r ~  t ~ b  

L34 b9fi 09d 100 10; 104 106 108 111 112 114 116 118 120 122 124 126 128 135 132 SUl4S 



L ~ I S T A N C E  FkOci SOdRCrl PUFF RELEASE TIME DATA AZCLI~JLATAOI\  Ii.ICi?ci."Ei\T 
206  V t i E i i S  0312:CO PST 1.2 SECOIULJS 

RELATIVE CO,:CEIUTdAI'IIt\1 IN COCli!TS PER Tt r SECOt'IDS 

G R O W - D  LEYEL (1.5 K )  

I I T E  T I O h  r ii 0 S O b K C E t  D E G R E E S  
A T 1 . 5  P E T E R  c i E v A T 1 0 ~ ~  CROSS '"(:, 

091 d96 091, i30 1 10'4 100 108 1 1 0  112 1 1 4  116 118 1 2 U  122 124 126 128  13: 132 SU 45 



- - - - ---- .- - - - - - 
TEST DISTA,\,CE FROM SGLJRCE PUFF RELEASE TIME DATA ACCUMULATION INCREMENT- 

P2 800 METERS 2300:OO PST 4.8 SECONDS 
GROUND LEVEL (1.5 M) 

RELATIVE CONCENTRATION I N  COUNTS PER TEN SECOP~DS 

SECONOS 3 . l - - _ R - - L - U T L S -  - R .-II E t D E G R . E E 5 
AFTEN A T 1 5 M E T E R  E L E V A T I O N  CROSSWIND 

NLEASE. 0 9 4  096 096 1 0 0  10; 1_04 106 108 110 112 114 116 118 120 122 124 126 128 130 132 SUMS 



TEST 
P2 

- . - - - - - - 
1 3 1 5 T ~  ,CII ;hue Sc/bl,-t r UFF rcKl-''~Si- TXI~IL aATO A C C U I ~ I U L A T ~ D ~ ~  11.iCHti4tIuT 

:,Od I ~ E  TEfiS 23C0: 9~8 F'ST 4.c ~ E C O I ~ ~ S  

I kL,TIVt cOI  CEIJTSATIOI~ 1 1 4  COU,,TS P t R  TEli StCO,,DS 

GROLJb,n LEVEL (1.5 M )  

I E _ . _ L . . L - J - - I _ _ C - ~ _  F K o Y, S L b R C L *  D E G R E E S  
A T 1 5 k E T E K  t L E V A T l O N  CROSSh IND 

034 096 098 1 ~ 3  10; 104 106 l@G 110 112 114 116 118 120 122 124 126 128 130 132 SUMS 



flTZE 

68TE 

EEOE 

6ZZE 

9T8Z 

TE8Z 

£082 

bLLZ 

'2'162 

bE'SZ 

trC bZ 

TQtrZ 

SE8T 

b66T 

6ZTZ 

T9FZ 

9ZTZ 

ESZZ 

9 Eb 

0 Li7 

0 6E 

0 Ttr 

0 8C; 

0 95 

0 85 

0 Li7 

0 '22 

0 T6 

1 8L 

9 6tI 

0 LE 

9 9ST 

9 991 

0 S8T 

0 6i7T 

0 EOZ 

OLS T- 

C99 T- 

EE9 T- 

S69 T- 

T69 T- 

90L T- 

hLL T- 

T8L T- 

i79L T- 

COOT T- 

FIOOT T- 

OZET T- 

89ZT T- 

OTET T- 

b9hT T- 

OT9T T- 

09LT T- 

'1092 T- 

L?Z1 FOE O O 9 O 

RTZZ b9z o o o o 

hETZ 212 0 0 9 0 

SLTZ ZTE 0 0 O C 

hT6t EST 0 0 0 0 

Ed8T 84T 0 OZ O 0 

016T TS 0 0 3 0 

ZT~? TE 0 0 r) 0 

Eti9Tc?z O 0 9 0 

S?i7TO O O 'I 0 

£?£I 9 0 8 0 0 

99Tt 3 0 0 0 O 

97SO 0 E 9 C 

09b5 9 0 0 0 

EQbO 0 OT F! 0 

9?SO 0 0 0 r) 

9010 0 0 E 0 

5tr0 o o nq 

6 0 0 O 3 0 0 0.T-0 tr"f9.L -- 

G 0 
--0 - - 3- 

0 0 0 0 t- 0 9 T5L 
. - 

~OOOOOOOT-0 8*f~L - 

0 0 E 0 ,b 0 0 t-0 - 03Lb-L -- -- 

(1 a--- fi o o - Z*Z~L 0 0 
. ------- ---- -.. 

00O30000T-8 fl' LEL 
-. . - - -- --St-' ---- --- 

OOO~OOOOT-0 9 EL 

0 Xi-7 0 0 0 0 - B'LCL 

OOGnI3OOOf-0 6aetT -- --- 

00O"flfUOt-0 Z'BTC - - 

C 0- -c---rD 0 0 5- 0 bmETL ,-I 
N 

C0030000T-0 9'BOL - " 
3 0 T i 5 q 0 0 t-0 8340L ---- 

n 0 r; p--r-o 0 0 - 0 '669 

GOLO900OT-0 2 * b69 

300'00OOT-0 **689 

5 0 0 7 tJ -CT--U-DT-DV 

~~L10000t-0 S36L4-- -- 



- -- - .- - 
TEST DISTANCE FROM SOURCE FUFF KEL'Snsz T I 1 4 5  UATP ACCJCI I I LUT~O~\~  I V C R L ~ ' E ~ T  

.. . P r ?  8 0 0  rvl-ETERS . 2300:OLI # ' S T  4 . t  5EC"JiuLS 
G H O U ~ ~ 9  LEVEL (1.5 M) 

SECONDS D I R E C T J 0 5------ . F - R .  I2 
A F T E ~  A T  1 C E T E H  5 c ~ L l i C t ~  t L E v k T I G i \ i  7 G R E E S  

RELEASE 
CROSSrr IND 

094 o~~ o~~ 100 10: 1 0 4  166  110 112 5 i 4  116 118 L 2 0  122 124  126 125 130 132 SUMS 



- -- . - - B'TF-- 
trtI9Z 0 ZT 9TT T- bLZT TSTT T6 0 O 9 0 0 6 - 3--- 

6582 T 12 091 T- EzSTbEOTT?T T D O 0 0 T .) T 0 O 0 t- 0 b0E6B 

SZOE 0 WT OTZ 1- 809T LQOT E9 0T 0 0 -0 E- F--3 0 
-T- -.- --z 9 



- -- 
TEST u I S T A ~ ~ C E  FROP SOURCE 1.6~~ I T L L :  S _  TI r)PT L ~ C '  IP~~,L~I i >I I VCKL' 1.~"7 

----__ ..P2. 800 METERS Z~L,G:- I r 1: .,, SEC, , ,  Quk, 

SECONDS D I R E C T 1. _Q._ ' F K L .  5 , b h C t r  
AFTER A T 1 5 I E T E f l  L L E L P T  

RELEASE , _ . . _ _. . _. 094 096 098 100 1"; 104 1 ,  10') 110 i I 2  11'1 LID 12~1 122 1P4 

GROUP*[> LEVEL (1 .5  M I  

I I E G R E E S  
I O r v   CROSS:.^ IKD 

2 1 2 s  130 132 SUPS 

-1 135 3 0 2454 

-1 89 12 0 2288 

-1 64 3 0 2223 

-1 95  0 0 2214 

-1 99 p 0 2401  

-1 58 0 0 2443 

-1 97 0 1 2202 

-1 75 0 3 2176 

-1 el 6 0 1843 

-1 72 0 0 1894 

-1 47 G 0 2084 

-1 47 0 1 2114 

-1 53 C 0 1796 

-1 49 3 0 1831 

-1 35 0 0 1926 

-1 26 0 6 1771 

-1 20 10 12 1727 

-1 49 0 0 1762 



08TT 0 0 6'1 I- OTb BLS ZLT 9 0 0 0 0 0 O O 0 0- 0 -7- 0 tI'SR9f 

E6T t t fS T- L6E -O--F-O 0 0 0 a 0 0 0 -T;-o Q'GLDT - 

6eZf 0 0 8ZT-E6bE0909TO 0 0 0 0 0 0 0 0 0 0 T-O D*~L~T 

EOET 0 0 66 T- TSS OLE 9TT bT 0 0 0 0 E 0 6 0- 0 0 T- 0 Zb990T 

066~ 0 0 8T- T- Eh9 929 LgT-9T 0.- 6 -~--6-~~~---~---- 0 bbT90T 2 

Snb1033S R'b IS=' GC: OUEZ SH313N DOG Zd 
(W SbT) 13A31 GN~oH~ 1~3!,~~7a3f.1T N~J~Vlq~n~n33V dlVG - - 3411 - - 3~f.~73t~ - - 330 i -- 32ti1-10~ - - - AONJ - - - 33Yvl~1~ - lS3L 



- - - - .. - .- .- - - - 
TEST 3 1 S T r . C E  FRO).: S ~ U R C E  PUFF RELEASE TIME DATA ACCUMULATION INCREMENT GROUND LEVEL (1.5 M )  

-. - s % x o _ ~ ~ ~ s ~  T R E c T 1 0 r.r F R O M  s 0 U R C E t  _ 9 _ E . - L _ R J . - I _ - _ S _  
A F T E ~  A T 1 . 5  M E T E R  E L E V ~ T I O N  CROSSWI-ND 

K i L k k S E  094 096 098 100 102. 1-04 106 108 110 112 114 116 118 120 122 124 126 128 130 132 SUMS 

kZX4UTt i  26 3. 0 2 3 19 877 49782 0 354 
32 21 SUMS 0 18 2 3 10 16 11137 5Q745 5097 29 122232 



- -- - -- - . - - - - --- - -- - -- - 
TEST DISTAIJCE FROM SOURCE PLJFF RELEASE TIME DATA ACCUMULATION INCREMENT TOWER 
P2 2 0 0  hETERS . 2300:OO PST 4.8 SECONDS 

RELATIVE CONCENTRATION I N  COUNTS PER TEN SECONDS 

~ ~ c ~ l l i l l l ~  - --n-l- 0 M F R O M  S O U R C F  A k i _ D - - - E . L  E K-_111 1 Q-!d , 
AFTER ---0 9 8 i) E G R E E S---- ---I 1 4 D E G R E E S--ma -1-1 3 0 E G R E E S"--- 

KELLASE 0.8li+ 1.5t4 3.DM 6,1W 10.7M 0,8M l 3 0  6 . 1 ~  10.7M 0.8~ 1 . 5 ~  3.014 6 . 1 ~  1 0 . 7 ~  



F { E L ~ _ T I \ ~ E  cOPICEI~TRATIGIU 11u ,Od,TS PER TEN SLCONDS 

E V A T I O N  
0 D E G R E E  
1.5~ 3.OM 6,1M 



0 - - ------ ..-.-o.-..- ....n....--.------3*i-G----.--- 
0L9Z 669L 0 0 2 

OTZE Ebi9 -- 0 0 0 0 0 h'69E 



-- - - -. . . 

TEST DISTANCE FROM SOURCE PUFF RELE,$,SE T I N E  DATA A C C U M U L ~ T I G ~ ~  ibiCKEdClhT 
PR -------------- 2C!_O_o_oK~Ir.Ff3_S_ ._....--..-..- ZJRo;.QD- PSTL 4 * 8 SECOII,S 

..-.....-.-....-.--.--.----.~--. --- -  ----.---.-.--. - -  r~ELp.TIVE COi.JCEFITRATION I l \ i  cOU&TS P t ?  TEtv SECO~.~DS 

SECONDS D I I R E C - I  T O ' :  F R C-.-IY'- -5 0 6 t i  C E A 1.1 LJ 
AFTER ---0 9 8 D E G R E E 5---- ---I 1 4 D E L K E t 5---r 

. R E L E A S E  Q.8M 1,5tv8 3,OM 6,1r*' 10.7Y 0.8M 1 5  3.0 6.14 10.7~1 

E V A T I  
0 D E G  
1.514 3.0% 

12 8 

0 0 

0 14 

0 0 

0 1 

0 0 

0 0 

0 3 

0 0 

0 0 

0 0 

0 1 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 



TEST DISTAl\rCE FROM SOURCE PUFF RELEASE TIME--- DATA ACCUMULATION I i rCRt I~ ,EhT 
-. --. J'g - 200 METERS 2300:OO PST 4.8 SECoi'Ju5 

-.. - - .  . .. RELATIVE CONCENTRATION IIL COUIJTS PER ~ E t \ r  SECOI~US 

E V A T I O N  
0 D E G R E E  
1 . 5 ~  3.0,~~ 6 6 . 1 ~  

0 0 0 

0 1 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 3 

0 3 0 

0 1 0 

0 0 0 

0 0 0 

6 0 0 

0 0 0 

0 0 0 

0 0 0 

3 0 0 



-- --- - -  
TEST DISTANCE FROPI SOUECE FJFF R E L F I , ~ ~  T I I I I  D A T E  p c ~ l J b ~ L ; ~ T s ~ l e  ~ , " c K ~ " . ; ~ \ T  

.-_ _. ._-Pa . _. . . 2.00 METERS 23CO: 5 J !'ST 4, b S E ~ f i i v ,  5 

SFCONDS D I R E C T 1  0 3-. . F R O V  S c j L i i , C i  1 4  L, E L E V A T I O N  
AFTER ---0 9 8 D E G h E E 5---- ---I 1 4 G c R E E S---U ---I 3 O D E G R E E 

.---_--RELEA~E .... .O*.8h . ._1,5M 3: O M  6. It' 10.71J 0.8'4 1.5k 3 .  L ,  o.lsb, 10.7iq 0 . 8 ~  1.5M 3.OM 6 . 1 ~  

SUMS 14 7 10 9 ---- 36 - 250062 126940 226Qi 635 632 1381 125 283 318 



0 0 8 0 0 0 0 92 68 LET 0 0 0 0 0 9'9E6 

0 tr T 0 0 e 0 22 OZT TST 0 0 0 0 I? O'LZh 

4 o o o t9 o oz OTT ~LT 0- a - --- 0- 0 o ~*ztt; 

-0 0- 0 XE ZLT T6c 0 U ----- C 0*ED6 u - - -0 - -- 

u 4 0- 0 0 0 0 8~ OT2 EQZ 0 0 0 9 2'(36Q 

0 0 0 0 5 9 OL TB'I 292 0- 0 -0- 3 r; CIbE6Q 

0 [I (I 0 b --a Kg-- trTL 90E E U 0 
-- ---a - - ssggq M 

M 
I 

0 0 0 0 8 BT OZ~ 902 ESZ 0 0 0 0 P RbEBP 

0 0 0 0 0 0 Ebt RST 8-92 0 0 r; 0'6LF) 0- - 6 



- . -. - 
TEST 3ISTAdCE FROI.1 S ~ U R C E  PUFF RELEASE TIME DATA ACCUMULATION INCREMENT 
P2 

Tmm----- 
204 %ETERS_.-- ~~PP~~~O_D. .P_S_TTTTTTTTTTTTTTTTTTTTTTT~~* .Ss .S~~~PN~_S_  .._s_..... - ~. . -....-- ~ .- . 

. - - . . . . . ... -. . . . .. .. . . FELATIVE CON_C_SY?l?qTIOf!.J.N. _cO"NT~ PER. TEN SECONDS. 

si;U~\luS -- D T R E C T I 0 F . I  F O M  S O U  E N D _ E L & L L T _ b _ O _ N -  
AFTER ---0 9 8 D E G R E E S---- !--I 1 4  D E E E :---m ---I 3 0 D E 6 R E E - s ~ - - -  

RtLEASL 0.8); 1.5,* 3.OM 6.llr'  10.7R 0.8M 1.5M 3 . 0 ~  6.1M 1 0 * 7 y  O.8M 1.5M 3.OM 6.1M lOe7M 





-- - - - -- - - - 
TEST-  -~ir t \ . I~r  FRJP S U U ~ C E  t LJFF K E L L ~ S E  T11.ir D A T A  A C C U I * ~ L H T I O I ~  INCRLYENT 
P2 2 0 u  ibfETkt<S 23CO:Ou PST 4.G SECOIquS 

\ELp.TIJF C0NCEtuTRpTIOt.i 114 COUr,TS PER TEN SECO~JDS 

S ~ ; C Q I ~ O S  n _ - l H E - l - L 3 L E - - K - o _ :  S _ Q i l _ - ~ _ c  E A N D  E L E V A T I O N  
&FTEh ---0 4 8 D t G R E E 5---- ---I 1 4 3 E b R E E .%--a ---I 3 0 D E G R E E 

HLLE.&SE 018 1 5  3rOiii 6.1.' 10.7iv 0.8M 1.5M 3 . b ; v l  6 1  10.7~4 0.8M 1.5M 3 . O M  6.1M 



---- 

TEST DISTANCE FROM SOURCE FUFF R E L E ~ S E  T l d F  O A T 4  ACCih~tUb~T10: \  J.PICK~-.VL~YT 
-.----.-- P2. .-. . 80Q METERS 231)O:C.b PST 4.8 SECDI.ILS 

- - - - - - - - - - - - - . . - - dEL,,TLVF CO~!CENTRATIOIL I I ~  COdjyTS PER 7th beCO (DS 

5 F m r l S  ~ I R F ~ T I O ; ? ~ - ~ E R O ~ ~  S O U I ~ C E  A !u U 
AFTER ---0 9 8 D E G R E E 5---- ---I 1 4 D t R E E 5---n 

----.-.RELEASE . 0e8M 1.5M 4.6M l o r 7 1 4  S l r31 ,  018v 1*51., r.6, l(1.79 2 1 . 3 ~ !  

A T 1  
D E G  

4.6M 

0  PI 
R E E  

1 0 9 7 ~  



- - - - -- - 
TEST DISTANCE FROM SOURCE t?tJFF REL~ASIZ T I i JE  DATP ACCUC~JLATIC~~ I <CREI~EI\'I 

- pi? &QO METERS 2300:'Id PST Q.8 SE.C3*udS 

SFCONUS D I R F C l I O \  F R O '  S O d , \ C E  A R O  
AFTER ---0 9 8 D E G R E E &--- ---I 1- 4 5 r R E t ~ - - - s  

. ...RE;cLASE 0.8iq 1.5rvi 4.6M 10.7y ?1.3,: 018V 1.5l.i 4.6" lu.7 *, 21.3.1 

E V A T I O N  
0 D E G R E E  
1.5,~l 4.6rI 1 0 . 7 ~  

2883 2147 233 

2718 1535 151 

2422 1020 95 

1889 785 93 

1785 922 8 5 

1951 831 7 2 

1501 522 7 4 

1143 376 72 

887 320 68 

806 399 4 5 

724 243 64 

597 91 6 2 

470 135 8 5 

481 172 56 

437 106 60 

376 70 6 8 

395 122 66 

224 7 0 4 3 



TOT 

9 L 

E 6 

OTT 

9ZT 

ZTT 

tr9T 

TOT 

fET 

R9T 

LQE 



--- -- 
TEST DISTANCE FROM SOURCE F'lJFF RELEF,S~ TIivlF DAT,, A C C ~ J ~ ~ L A T I C I ~  I rckc.,ciuT 

_ _  -- - _ _ . - _PP _ _ _ _ _. &Po METERS - 2 3 L U : O f 1  PST 4.b SECUIY,,~ 

------------------------------------.---------------------------- ::EL>lTIVE C~'.:CE:'JTKATIOIL 1:. L O G , , T S  F;X T t K  SkCO,s!ijS 

SFCONDS D I R E C l I O , _  f R O 1  S O d p C E  A  19 LJ L L E V A T I O N  
AFTER, ---0 9 8 D E G R E E S---- ---I 1 9 c r L R E S---s - - - I 3 0  D E G R E E  

_ _ _ _ _  _RELEASE 0.6M 1.5~ 4.6~4 10.7~ 21.3k' 0.YM 1 rt.6 lu.7,. 21.3q 0.8; 1.514 4.6M 10.7~ 

SUMS 0 12 10- -- 37 -3 '2 5 0 0 12 558 28 93535 78596 85532 8363 



EST OZ 0 Z ttZ '3 0 7 0 0 0 9 0 U T- Qe€41 

8TT 0 T b '1 t T 0 0 0 0 T 0 0 0 0 t- 0'5L7 

u- lJ u -- --r-..-.-ti- -T-- 
66 0 6 2 bt 

-- - Z.)rLQ 

TOT 8 EE E E 0 0 0 0 0 D 0 0 0 5- b1599 



-- --- ~. 

TEST OISTA~JCE FROM SOURCE PUFF RELEASE T I M E  DATA ACCUMULATION INCREMENT TOWER 
p2 . &QO--M_E_~_E~~S_ ----------------- 2~_o.~~-~~DD~s~TTTTTTTTTTTTTTTTTTTTTT~~~.ssss~~~~~~ssssssssssssssssssssssssssssss _ . . . . - 

Sk@d&-- - D I R E C T I O t i  F R O M  S O U n C E  A N D  E L E U T  I O N  
kFTEH -'-O 9 8 D E G R E E 5---- ---I 1 'I D E 6 R E E S---• -*-I 3 0 D E G R E E Sw--- 

KtLEASE 0.(3,r 1.5-8 4.6M 1 0 0 7 ~ i  21e3P3 0.8M 1.5M 4 . 6 ~  10.7M 21e3M 0.8M 1*5M 4.6M 1 0 . 7 ~  2 1 . 3 ~  





- -. - -- --- 
TEST u I S T ~  .Cr FRJh Sul !dC;  I UFF %Fir. Sir T I V E  DATA A C C U I " I U L A T ~ ~ ~ ~  ~ ( J C K E N I ~ E I T  

P 2 t d d  I iET i t iS  23110:u, PST 4.8 SECOh',5 

,IELj.TIVF cOI'?CENTRATIOI\ I;u (;aU,,TS PER TEN SECO~JDS 

- -- S&@l\iL& 2 I I? if. C T I 0 A? F R O--?-- ~ - K _ U - _ I I _ C  E _ A N- E L E V A T I O N  
AFTER ---0 9 8 O E G 2 E E 5---- ---I 1 4 D E 6 R E E S---r ---I 3 0 D E G R E E 

RELLASE 0.8, 1.5; 4 . 6  10.7191.3b' G.8M 1.5k 4 . 6 1 ~ ~  10.7~ 21.3N O.8k 1 . 5  4.6M 10.7~ 

- -  -. -- - - -- . - . - - 

SUMS 0 3 12 11 9 45 19 11 2 19 698 354 179 1938 



-. --- 
TEST D I S T A ~ ~ C E  FROM SOURCE FUFF ZELEnSE T I I ~ ' :  D A T P  PCCL:i':tJLu'T1D~u I I *CRL~?L, \T  

3 ......... 200 METERS 0738:iIc' ?ST 4.b SECOi.,S 

SF R T R F I? T T 0 l i - - E - R  0 i(i S u U H C E r  D 
A T 1 . 5  M E T E R  L L E V A T I  

09.4.&96 a98 100 1112 104 106 108 110 112 114 116 118 120 122 124 126 ......... 

GROUhD LEVEL (1.5 M )  

s 
CROSSWIND 

SUMS 

13638 

31165 

39608 

42411 

42060 

33610 

25330 

19103 

14196 

9082 

5683 

3047 

1638 

1214 

811 

396 

150 

84 



.......----------.-.--------.---...-.---....-........~ . . RELATIVE COYCENTRATSOIV II\~ COU,;TS PER TEiv S E c c . 1 ~ 5  

GROUND LEVEL (1.5 M) 

SECONDS D I R E C T 0 h! F R 0 ?, 
AFTER A T 1 .  5 M E T E R  S O U R C t *  3 E G R E E  t L E V A T I O N  

RELEASE 094 096 0.98 - 1 0 0  102 104 106 108 110 112 114 116 118 120 122 124 126 128 130 132 

s 
CROSSWIND 

SUMS 

AZIMUTH 3 7 6 ?39 7569 33731 55534 4 h h ~  1 ?064- 66 
s u  -- -- - - -3 - 13't U 22t 4 i 4 1 L 5 3  53593 ~ d 2 ~  L 585 o 203496 



TEST DISTANCE FROM SOURCE PUFF RELEASE TIME DATA ACCU)JIUL.4TlOlr INCRLM~IU~'- - - 

_. _._. P3. _ . . a90 METERS . 0738:OQ PST 4.8 SECOIdbS 

RELATIVE CONCENTRATJOh I N  cOU,(TS PER TE\ SECOI~DS .......................................... 

GROUND LEVEL (1.5 M)  

SECONDS D I R E C T I 0 N F - - K  -4- _ .- S - O U K C E P  3 E G R E E S  
AF ER A T 1 5 M E T E R  L L E V A T I O N  CROSSWIND 

i 3 & a 5 E  . 094.. 096.. 098..110 105 10'+l06 108 110 112 114 116 118 120 122 124 126 128 130 132 SUMS 



- - 
TEST DISTANCE FROM SOURCE PUFF I-:ELF \5: TIP - ~ A T A  P C C U  ? ~ L , \ T L * J ~ ~  I <CRLI\:L,~T 

. - - ---. . ..J?3. 800 METERS 0738:00 ?ST 4.b StC7,<, s 
3 R O t J N O  LEVEL 11.5 M) 

SF n T R F r T I F R O !  S O K C E ,  D E G R E E  L - > \ I  
A T 1 5 r E T E i i  L E V A T I O N  

._.._._ RELUSE 094 096 098 100 10; 104 106 138 110 112 1l.k ilbL 118 120 122 124 126 128 130 132 

5 
CROSSWIND 

SUMS 

1672 

1331 

1383 

1181 

1123 

970 

757 

531 

618 

484 

387 

368 

292 

254 

261 

226 

106 

50 



sans 
\.r~nc:~ tv 

Z T OOOOOOTOOOOOOOCTOOT-C Z'LTE 

SH~S ZET T 8ZT 9ZT +tT ZZT OZT T T T Z OTT yo7 9FT 0 2OT 061 860 960 b60 39'31?tl 
ONIASSOtl3 NOIIV 11 3 13 W S'T 1 'd Y3LdY 

hOY4 o I 1 3 3 8 f--B-sfli..!fiST~-- --- 



TEST 
f'3 

SECOnq35 
AFTCH 

RELEASE 

58.0 

_ . d230 _ 

67.6 

72.4 

77.2 

82.0 

b~ 86.8 

- - - - - - . . - -- - - 
LISTA,dCE FRO!. SUUHCE PUFF RELEASE TIME DATA ACCUMULATION INCREMENT 

20d PETERS Q738:OQ PST 4.8 SECONIJS 

RELATIVE CONCENTRATION I N  CQUIqTS PER TEN SECO/JDS 

ul 
D 91.6 0- __ 0 6 0 0 5170 4572 _--Ei!k~__- lQ84-. -73 -3 3 

96.4 Y 0 0 .. 0 0 2120 2006 1447 1393 . lOOW 10 

101.2 0 0 0 D 0 2512 2443 2162 1391 101 16 

l a b .  U . - --A_- . 0 0 0 0 1110 635 a- _ -4 - 8 

11016 L1 Q _ -0. .___. . 0 4 . 37Q 241 120 85 16 0 

115.6 D 0 0 .  . 0 0 110 118 78 95 56 0 

- - _ _ _  12_Q*!4 1 0 0 0 0 162 168 135 68 0 

125 * 2 0 3 - 0 0 .. 0 201 176 172 7 8 4 0 
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P. G. Holsted 

1 AEC Richland ~ ~ e r a t i o n s  Office 

C. L. Robinson 

3 Battelle Memorial Institute 

208 Battelle-Northwest 

E. L. Alpen 
C. E. Elderkin 
J. J. Fuquay 
J. D Ludwick (10) 
P. W. Nickola (175) 
J. M. Nielsen 
J. V. Ramsdell, Jr. (10) 
C. L. Simpson 
N. A. Wogman 
Technical Information (5) 
Technical Publications (2) 




