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MANUAL ESTIMATLON OF FALLOUT CASUALTIES 

Kathy S. Gant and Carsten M. Haaland 

A method i s  d e s c r i b e d  f o r  e n a b l i n g  Emergency Opera t ing  Centers  

(EUCs)  t o  estimate n u c l e a r  f a l l o u t  c a s u a l t i e s  w i t h o u t  t h e  a i d  of computers.  

T h i s  method is compatible  w i t h  t h e  c u r r e n t  manual method f o r  e s t i m a t i n g  

i n i t i a l  weapons e f f e c t s .  The new technique  r e q u i r e s  t h a t  t h e  EOCs have 

i n f o r m a t i o n  on n u c l e a r  d e t o n a t i o n s  and upper wind c o n d i t i o n s  and t h a t  

t h e y  have maps, a p r o t r a c t o r ,  map o v e r l a y  material ,  g r e a s e  p e n c i l s ,  

workshee ts ,  and p e n c i l s .  I n  a d d i t i o n ,  they  w i l l  need two t a b l e s  of  d a t a  

and a f a l l o u t  c a s u a l t y  (FC) templa te ,  a l l  s u p p l i e d  i n  t h i s  r e p o r t .  

F i v e  s t e p s  are involved  i n  t h e  e s t i m a t i o n  of f a l l o u t  c a s u a l t i e s  f o r  

a n  area: 

1. 

2. 

3 .  

4 .  

5. 

s k e t c h i n g  f a l l o u t  wind s t r e a m l i n e s  on a map o v e r l a y ,  

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

s t r e a m l i n e s ,  

measuring crosswind and upwind d i s t a n c e s  t o  d e t o n a t i o n  p o i n t s  

from t h e  p o i n t  of  i n t e r e s t ,  

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

from d i f f e r e n t  weapons t o  o b t a i n  t h e  exposure  a t  t h a t  p o i n t ,  and 

u s i n g  t h e  FC templa te  w i t h  t h e  p r o t e c t i o n  f a c t o r  p r o f i l e  f o r  t h e  

a r e a  t o  estimate f a t a l i t i e s  and i n j u r i e s .  

The t a b l e s  of r a d i a t i o n  exposure are based on a modif ied Weapons 

Systems E v a l u a t i o n  Group-10 (WSEG-10) f a l l o u t  model. The t a b l e  of 

county p r o t e c t i o n  f a c t o r  p r o f i l e s  (PFPs) assumes a Community S h e l t e r  

P lan  (CSP) p o s t u r e .  In  t h e s e  p r o f i l e s  n a t i o n a l  s h e l t e r s  ( w i t h i n  a 

r a d i u s  of approximately 1 m i l e  f r o m  t h e  r e s i d e n c e )  are f i r s t  ' f i l l e d  t o  

c a p a c i t y ,  and when t h e s e  s h e l t e r s  are f u l l ,  home basements are used,  

w i t h  crowding of up t o  50 people  p e r  basement i f  n e c e s s a r y .  For the 

f i r s t  t i m e ,  t h e  d a t a  base  d e s c r i b e d  and employed i n  producing t h e s e  
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MMUAL ESTIMATION OF FALLOUT CASUALTIES 

Kathy S .  Gant and Car s t en  M. Haaland 
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A method i s  desc r ibed  f o r  e n a b l i n g  Emergency Opera t ing  
Centers (EOCs)  t o  estimate n u c l e a r  f a l l o u t  c a s u a l t i e s  w i thou t  
t h e  a i d  of computers. This  method is  compat ib le  w i t h  t h e  
c u r r e n t  manual method f o r  e s t i m a t i n g  i n i t i a l  weapons e f f e c t s .  
The new technique  r e q u i r e s  t h a t  t h e  EOCs have in fo rma t ion  
on n u c l e a r  d e t o n a t i o n s  and upper  wind c o n d i t i o n s  and t h a t  
t hey  have maps ,  a p r o t r a c t o r ,  "lap o v e r l a y  material ,  g r e a s e  
p e n c i l s ,  workshee ts ,  and p e n c i l s .  I n  a d d i t i o n ,  t hey  w i l l  
need two t a b l e s  of d a t a  and a f a l l o u t  c a s u a l t y  (FC) t empla t e ,  
a l l  s u p p l i e d  i n  t h i s  r e p o r t .  

F ive  s t e p s  are involved  i n  t h e  e s t i m a t i o n  of f a l l o u t  

1. s k e t c h i n g  f a l l o u t  wind s t r e a m l i n e s  on a map ove r l ay ,  
2. p l o t t i n g  l o c a t i o n s  of n u c l e a r  d e t o n a t i o n s  and t h e i r  

3. measuring crosswind and upwind d i s t a n c e s  t o  de tona-  

4 .  r ead ing  r a d i a t i o n  exposure t a b l e s  and summing t h e  

c a s u a l t i e s  f o r  an area: 

f a l l o u t  s t r e a m l i n e s ,  

t i o n  p o i n t s  from t h e  p o i n t  of i n t e r e s t ,  

c o n t r i b u t i o n s  from d i f f e r e n t  weapons t o  o b t a i n  t h e  
exposure  a t  t h a t  p o i n t ,  and 

p r o f i l e  f o r  t h e  area t o  estimate f a t a l i t i e s  and 
i n j u r i e s .  

5. u s ing  t h e  FC t empla t e  wi th  t h e  p r o t e c t i o n  f a c t o r  

The t a b l e s  of r a d i a t i o n  exposure are based  on a modi- 
f i e d  Weapons Systems Eva lua t ion  Group-10 (WSEG-10) f a l l o u t  
model. The t a b l e  of county p r o t e c t i o n  f a c t o r  p r o f i l e s  (PFPs) 
assumes a Community S h e l t e r  P l an  (CSP) p o s t u r e .  In  t h e s e  
p r o f i l e s  n a t i o n a l  s h e l t e r s  ( w i t h i n  a r a d i u s  of approximate ly  
1 m i l e  from t h e  r e s i d e n c e )  a r c  f i r s t  f i l l e d  t o  c a p a c i t y ,  and 
when t h e s e  s h e l t e r s  are f u l l ,  home basements are used ,  w i t h  
crowding of  up t o  50 people  pEr basement i f  necessa ry .  For 
t h e  f i r s t  t i m e ,  the d a t a  base  d e s c r i b e d  and employed i n  pro- 
duc ing  t h e s e  t a b l e s  combined t h e  N a t i o n a l  S h e l t e r  Survey 
(NSS) l i s t i n g s  w i t h  t h e  1970 Bureau of t h e  Census home base-  
ment d a t a ,  D e t a i l e d  s h e l t e r  p o s t u r e s  were c o n s t r u c t e d  f o r  
each  of some 42,000 Standard  Locat ion  Areas throughout  t h e  
Uni ted  States and then  w e r e  agg rega ted  t o  form t h e  county 
p r o t e c t i o n  f a c t o r  p r o f i l e s .  
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1. TN1'RODUCTION 

T h i s  r e p o r t  d e s c r i b e s  a iiiethod developed f o r  e s t i m a t j n g ,  w i thou t  

t h e  u s e  of  a computer,  t h e  c a s u a l t i e s  ( f a t a l i t i e s  and i n j u r i e s )  from 

f a l l o u t  from a n u c l e a r  a t t a c k .  During and n f c e r  a n u c l e a r  a t t a c k ,  

p e r s o n n e l  i n  v a r i o u s  Emergency Oper ' i t ing Centers  (EOCq ) may need t o  u s e  

such  a methud f o r  damage e s t i m a t i o n .  A t  t h a t  t i m e ,  computers may n o t  be  

a v a i l a b l e  because  of damage, l a c k  o€ e l e c t r i c i t y ,  o r  because  they  may be  

r e q u i r e d  f o r  o t h e r  cornputations.  T h i s  method of e s t i m a t i o n  r e q u i r e s  two 

sets of tables,  one €or f a l l o u t  exposure  and one f o r  a P r o t e c t i o n  Fac to r  

P r o f i l e  (PFP) f o r  t h e  U.S. p o p u l a t i o n  i n  t h e  Community S h e l t e r  P l an  

(CSP), which,  t o g e t h e r  w i t h  a f a l l o ? l t  c a s u a l t y  (PC) t e m p l a t e ,  m a p s ,  and 

weapon and wind d a t a ,  enab le  t h e  u s e r  t o  estimate f a l l o u t  c a s u a l t i e s ,  

i n c l u d i n g  b o t h  f a t a l i t i e s  and i n j u r i e s ,  on a county-by-county b a s i s .  

The scope-of -work s t a t e m e n t  from t h e  Ikfense C i v i l  Preparedness  

.L 

Agency (DCPA) i s  quoted as fo l lows :  

Develop procedures  t o  man ia l ly  make estimates of casua l -  

t i e s  due t o  r a d i o a c t i v e  Ea l lou t  from a n u c l e a r  a t t a c k .  These 

procedures  w i l l  be  developed using b a s i c  d a t a  now a v a i l a b l e  

a t  t h e  DCPA Computer Center  which i n c l u d e s  CRP and o t h e r  

v a r i o u s  assumed a t t a c k  p a t t e r n s ,  p o s t u l a t e d  on v a r i o u s  upper 

wind c o n d i t i o n s  and weapon y i e l d s  i n  con junc t ion  w i t h  popula- 

t i o n  " in-place" u t i l i z i n g  b e s t  a v a i l a b l e  s h e l t e r ,  r e l o c a t e d ,  

etc.  The procedures  must be  siiiiple t o  app ly ,  f a s t ,  and 

compat ib le  w i t h  DCPA's p r e s e n t  Manual Damage Es t ima t ion  

System procedures  f o r  e s t i m a t i n g  c a s u a l t i e s  r e s u l t i n g  from 

i n i t i a l  weapons e f f e c t s  The procedures  must b e  suppor ted  

by d a t a  which w i l l  a s c e r t a i n  that  they  are l o g i c a l  and 

c o n s i s t e n t  w i t h  p r e s e n t  day technology i n  t h e  areas of 

upper wind p r o g n o s i s ,  a t t a c k  p a t t e r n  assumpt ions ,  weapons 

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

and popu la t ion  d i s t r i b u t i o n  under va ry ing  c o n d i t i o n s .  The 

-k 
A Glossary  of Acronyms f o r  t h i s  r e p o r t  b e g i n s  on p .  x i .  
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c o n t r a c t o r  w i l l  d i s c u s s  s tep-by-step development of t h e  

p r o j e c t  w i t h  t h e  C o n t r a c t i n g  O f f i c e r ' s  Technica l  Represen- 

t a t i v e  (COTK), 

'The procedures  g iven  i n  t h i s  r e p o r t  are a p p l i c a b l e  t o  any n a t i o n a l  

s h e l t e r  p o s t u r e ,  whether o b t a i n e d  through t h e  "in-place" CSP o r  through 

r e l o c a t i o n  unde r  Cr i s i s  Reloca t ion  Planning (CRP). However, a d i f f e r e n t  

PFP t a b l e  i s  r e q u i r e d  f o r  each d i f f e r e n t  s h e l t e r  p o s t u r e .  In t h i s  

r e p o r t  on ly  one p r o f i l e  t a b l e  i s  provided ,  corresponding t o  t h e  b e s t  

u t i l i z a t i o n  of " in-place" s h e l t e r s  under CSP. The CW p o s t u r e  w a s  

cons idered  n o t  t o  be developed s u f f i c i e n t l y  t o  p r e p a r e  a PFP a t  t h e  t i m e  

of t h i s  p u b l i c a t i o n .  

The procedures  € o r  making manual es t imates  of f a l l o u t  casua1.t i.es 

a r e  d e s c r i b e d  i.n Chap. 2 .  Conclusions and recommendations are g i v e n  i n  

Chap. 3 .  I d e a l i z e d  7-d r a d i a t i o n  exposures ,  based on t h e  modif ied WSEG- 

1 0  f a l l o u t  model, a r e  l i s t e d  i n  Appendix A f o r  a l l  combinat ions of t h r e e  

weapon y i e l d s  and s i x  e f f e c t i v e  wind speeds .  Graphs are  g iven  f o r  conver- 

s i o n  of t h e  7-d exposures  to 14- ,  30-, and 1 . 2 0 4  exposures .  P r o t e c t i u n  

f a c t o r  profi.l.es a r e  l i s t e d  f o r  f i v e  p r o t e c t i o n  f a c t o r  (PF) c a t e g o r i e s  

f o r  each county i n  Appendix B.  The s p a c i n g  between each l i s t i n g  of popu- 

l a t i o n  under a PF ca tegory  i s  ar ranged  1.ogari thmical ly  s o  t h a t  t h e  FC 

t e m p l a t e  can be 1-aid over  t h e  t a b l e  f o r  easy  e v a l u a t i o n  of f a t a l i t i e s  

and i n j u r i e s .  

* 

The p r e p a r a t i o n  of t h e  ORNL S h e l t e r  A v a i l a b i l i t y  Data Base and t h e  

mani-pulation of t h i s  d a t a  b a s e  t o  ob ta in  t h e  PFP t a b l e  are d e s c r i b e d  i n  

d e t a i l .  i n  Appendices D and E of t h e  r e p o r t  _.._..I_._ I n s t r u m e n t a t i o n  Requirements .__.._..I 

f o r  R a d i o l o g i c a l  Defense of t h e  U.S. P o p u l a t i o n  i n  Community .I.-I S h e l t e r s ,  

ORNL-5371, J u l y  1.978. 

The b a s i s  f o r  t h e  l e t h a l i t y  and i n j u r y  f u n c t i o n s  and t h e i r  use i n  

c o n s t r u c t i n g  t h e  FC templa te  are d e s c r i b e d  i n  Appendix C .  

A d i s c u s s i o n  of t h e  c h o i c e  of a r e a l  1in:i.t f o r  p o p u l a t i o n  r e p r e s e n t a -  

t i o n  is g iven  i n  Appendix D .  Reduced maps showing t h e  e i g h t  DCPA 

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

J, 

Day wi.1.1. be  a b b r e v i a t e d  d throughout  t h i s  r e p o r t .  
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2. METHOD FOR W U A L  ESTIMATION OF FALLOUT CASUALTIES 

2 e 1. I n t r o d u c t i o n  

Tinis c h a p t e r  d e s c r i b e s  a method f o r  e s t i m a t i n g  f a l l o u t  casua l  t ies  

w i t h o u t  t h e  use  of a computer. The f i v e  r e q u i r e d  s t e p s  are as f o l l o w s :  

1. Sketch  f a l l o u t  w i n d  s t r e a m l i n e s  on s u i t a b l e  maps o r  map 

o v e r l a y s  based on m e t e o r o l o g i c a l  c o n d i t i o n s  a n t i c i p a t e d  

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

2. P lor .  the l o c a t i o n  of n u c l e a r  d e t o n a t i o n s  on t h e  maps 

and s k e t c h  t h e  h o t l i n e s  from s e l e c t e d  d e t o n a t i o n  p o i n t s .  

The h o t l i n e  i s  d e f i n e d  as t h e  wind s t r e a m l i n e  f o r  fall- 

o u t  t h a t  is drawn downwind from t h e  d e t o n a t i o n  p o i n t .  

3 .  Measure and r e c o r d  downwind d i s t a n c e s  from d e t o n a t i o n s  

and c r o s s w i s e  d i s t a n c e s  from h o t l i n e s  t o  t h e  l o c a t i o n s  

a L  which casua l  t ies  are t o  b e  e s t i m a t e d .  

4 .  U s e  exposure t a b l e s  t o  estimate and t o t a l  t h e  7 4  

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

5.  U s e  t h e  s p e c i a l  FC templa te  and t h e  PFP t a b l e s  t o  estimate 

f a t a l i t i e s  and i n j u r i e s .  

These f i v e  s t e p s  are d e s c r i b e d  i.n g r e a t e r  d e t a i l  i n  t h i s  c h a p t e r .  

2 .2  Materials and S u p p l i e s  

The f o l l o w i n g  materials and s u p p l i e s ,  i n  a d d i t i o n  t o  i n f o r m a t i o n  on 

n u c l e a r  d e t o n a t i o n s  and f a l l o u t  wind c o n d i t i o n s ,  should  be  a v a i l a b l e :  

1. A m a p  of t h e  DCPA r e g i o n  i n  which c a s u a l t i e s  are t o  b e  

e s t i m a t e d .  T h e  map scale should b e  1:2,500,000 and drawn on 

an  e q u a l  area A l b a ' s  p r o j c c t i c n .  

from DCPA. I f  t h e r e  are c o n c e r t r a t i o n s  o f  p o t e n t i a l  t a r g e t s  

upwind i n  a d j a c e n t  r e g i o n s ,  p a r t i c u l a r l y  t o  t h e  n o r t h  and 

w e s t ,  maps of t h o s e  regions w i l l  also be necessary  i f  the 

p o t e n t i a l  t a r g e t s  are n o t  inc luded  w i t h i n  t h e  given r e g i o n a l  

may. 

These maps are a v a i l a b l e  



2. A map o v e r l a y  of t h e  same scale,  showing county out -  

l i n e s ,  p o p u l a t i o n  c e n t r o i d s  of c o u n t i e s ,  a g r i d  of l a t i t u d e  

and l o n g i t u d e ,  and l o c a t i o n s  u f  I3FUS s t a t i o n s  ( f a l l o u t  

weather  d a t a  s t a t i u n s ) .  

drawing t h e s e  maps by computer a t  Oak Ridge N a t i o n a l  

Laboratory (OWL).  Photographs of t h e s e  maps, c o n s i d e r a b l y  

reduced i n  s i z e ,  are shown i n  Appendix D. 

3 .  Copies of work s h e e t s  f o r  e n t e r i n g  r a d i a t i o n  exposures  

and c a l c u l a t i o n s  of f a l l o u t  caasualty estimates. These work 

s h e e t s  are d i s c u s s e d  i n  Sect .  2,5 and 2 . 7 .  

4 .  Clear acetate o r  a c r y l i c  p l a s t i c  s h e e t  t o  o v e r l a y  the 

maps and provide  an e r a s a b l e  w r i t i n g  sur-Eace. 

5. Grease p e n c i l s  of a t  l eas t  t h r e e  c o l o r s .  

6. A p r o t r a c t o r .  

7. A s t r a i g h t e d g e ,  14-18 i n .  long  (may b e  made from 

Programs have been developed f o r  

p a p e r ) .  

8. Disposable  t i s s u e s  o r  r a g s  t o  wipe o f f  g r e a s e  p e n c i l  

markings.  

111 a d d i t i o n  t o  t h e s e  materials and s u p p l i e s ,  t h e  fo l lowing  i t e m s  

will b e  u s e f u l  b u t  n o t  e s s e n t i a l :  

1. Pocket c a l c u l a t o r  o r  s l i d e  r u l e .  

2. Cot ton swab s t i c k s  f o r  touching  up g r e a s e  pencil .  

markings e 

3 .  Rubber cement t h i n n e r  f o r  removing g r e a s e  p e n c i l  

markings ( a  d i f f e r e n t  s o l v e n t  niay b e  used i f  d e s i r e d ) .  

Maps should  have a s o l i d  backing and be mounted v e r t i c a l l y  on a 

w a l l  o r  p o s t ,  o r  b e  placed  on a s t u r d y  easel. Overlays can be taped  i n  

p l a c e  o r  h e l d  by clamps. Maps may also b e  p laced  f l a t  on a t a b l e  o r  on 

t h e  f l o o r ,  b u t  working over  maps f o r  several hours  on t h e  f l o o r  i s  

uncomfortable and very  t i r i n g .  
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2 . 3  S t e p  1: Sketch ing  F a l l o u t  Wind St reaml ines  

2.3.1 I n t r o d u c t i o n  

S t r e a m l i n e s  shoul.d be ske tched  w i t h  g r e a s e  p e n c i l  on t h e  e r a s a b l e  

acetate  o r  c l e a r  p l a s t i c  map o v e r l a y  b e f o r e  the l o c a t i o n s  of weapon 

d e t o n a t i o n s  are inarked. Four o r  more s t r e a m l i n e s  ske tched  i n  advance 

w i l l  s i rnp l i fy  t h e  t a s k  of s k e t c h i n g  h o t l i n e s  from weapon b u r s t s ,  

The l o c a t i o n s  of t h e  s t r e a m l i n e s  are based on upper wind informat ion .  

Execulrive Order 11490 a s s i g n s  t o  t h e  Department of Commerce (Weather 

Bureau) t h e  r e s p o n s i b i l i t y  f o r  prepnzing and i .ssuing c u r r e n t l y  , as w e l l  

as i n  an  emergency, f o r e c a s t s  and estimates of areas l i k e l y  t o  be covered 

by r a d i o l o g i c a l  f a l l o u t  i n  t h e  event  o f  n u c l e a r  a t t a c k ,  and f o r  making 

this i-nformation a v a i l a b l e  t o  f e d e r a l . ,  s t a t e ,  and l o c a l  a u t h o r i t i e s .  

The Weather Bureau ilia in ta i .ns  a network o f  "Rawin" o b s e r v a t o r i e s  

which measure by e l e c t r o n i c  methods t h e  d i r e c t i . o n  and speed of t h e  wind 

from t h e  e a r t h ' s  s u r f a c e  t o  h i g h  a l t i t u d e s .  These d a t a  are used 

p r i m a r i l y  f o r  a n a l y z i n g  and f o r e c a s t i n g  r o u t i n e l y  t h e  motions of t h e  

atmosphere.  The d a t a  are t r a n s m i t t e d  t o  a c e n t r a l  l o c a t i o n  a t  S u i t l a n d ,  

Maryland, where they  are processed  by computer i n t o  se.vera1 forms f o r  a 

v a r i e t y  of u s e s .  One form i s  t h e  f a l l o u t  v e c t o r  d a t a  f o r  use  i n  prepara-  

t i o n  of f a l l o u t  area f o r e c a s t s .  Data are prepared  f o r  about  100 l o c a t i o n s  

i n  t h e  c o n t i n e n t a l  United S t a t e s  (except  Alaska)  arid f o r  about  30 i n  

Alaska,  H a w a i i ,  P u e r t o  Rieo, and s o u t h e r n  Canada. The l o c a t i o n s  i n  t h e  

coterminous United States  and Canada are shown i n  F i g .  2 . 1  and are 

l i s t e d  i n  Table  2 .1 .  Under t h e  i d e n t i f y i n g  d e s i g n a t o r  f o r  f a l l o u t  wind 

d a t a  "DF" , the d a t a  are t r a n s m i t t e d  over  t h e  F e d e r a l  A v i a t i o n  Adminis- 

t r a t i o n  (FAA) S e r v i c e  "C" T e l e t y p e w r i t e r  F a c i l i t y  t o  m.ost Weather Bureau 

and FAA o f f i c e s  and t o  o t h e r  governmental  arPd p r i v a t e  s u b s c r i b e r s .  The 

da ta  are a l s o  r e l a y e d  t o  Alaska, H a w a i i ,  and I 'uer to  Rico. 

k k 

... 

r'̂  

" P o r t i o n s  of t h i s  s e c t i o n  are taken  from User's Manual., MeJeorolog- 
_I_----- ical. Data f o r  Radiologi>l. Defense,  FG-E-5.6/1, Department of Defense,  
O f f i c e  of C i v i l  Defense, J u l y  1970. 

J. J 
r\ rC 

"DFUS" f o r  t h e  c o n t i n e n t a l  United States ,  except  Alaska,  and f o r  
s o u t h e r n  Canada; "DFAK" f o r  Alaska;  "DFHW" f o r  H a w a i i ;  and "1)FCA" f o r  
P u e r t o  Kico (Caribbean a r e a ) .  
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Table 2.1. Locations of DE' data p o i n t s  in t h e  
continental United States and Canada. 

The last t w o  digits of the latitude spec i fy  t h e  location 

DFUS LOCATION 
N ARE H A K E  

1. AEI 
2. ABQ 
3. AflR 
4. ALE 
5. ALS 
6. ARB 
7. ATL 
8. RUG 
9. BAL 

10. 8 C E  
1 3 .  BFF 
12. BHH 
13. BIL 
14, 8 N A  
15. E O 1  
16. BOS 
17. BRO 
18. BDF 
19. CAE 
20. CAH 
il. C L P  
22. CPB 
23. C R P  
24. CRW 
2 5 .  UAG 
26. DAI 
27. D B Q  
28. D E N  
19 .  DIK 
30,  DLH 
31. DRT 
32. DSt! 
33. EKO 
34. E L P  
35. ELY 
36. PAT 
37. PCA 
38. FfiN 
39. FNT 
40. GCK 

ABILENE 
ALBUCIJERCUE 
AB ER D E  EN 
ALEANP 
ALABOSA 
8HAE I L L 0  
ATLANTA 
AUGUST A 
R A  LT IEi ORE 
E R Y C E  C A N Y O N  
SCOTTS ELUFP 
EIRHXNGR A ti 
B I L L I N G S  
B A S H  VI LLE 
EOISB 
BO ST 01 
BRORNSVILLE 
BO PP &LO 
COLURBSA 
CARBBOU 
CLEVELAND 
CASPER 
CORPUS C H R I S T I  
CHARLESTON 
BARS TOW- D AGC ETT 
DALLAS 
D U B U Q U E  
CENVER 
DICK INSON 
D I  LLCN 
DEL E10 
DES W O I N E S  
EL KO 
EL PAS0 
EL Y 
PRESNO 
K A  LL I S P E L  
P A R M I N G T O N  
FLINT 
GARDEN CITY 

TX 3225 9941 
H K  -1503 10637 
SO 9527 9 8 2 6  
N Y  4245 7348 
CO 3721 10552 
TX 3514 10142 
G A  3 3 3 9  8U25 
NE 4419 6948 
11D 3911 7640 
UT 3742 11209 
HL! 4152 10336 
A1 3334 8645 

T W  3615 8634 
1 D  433U l l b l J  
KA 4222 7102 
TX 2554 9726 
NY 4256 7 8 4 4  
sc 33.57 8101 
B E  4652 6 8 0 1  
OK 4124 8151 
W Y  4255 10628 
TX 2746 9730 
U V  3822 8136 
CA 3452 11647 
TX 3251 9651 
I A  922Y 9042 
CO 3945 10452 
N D  4647 10248 
BT 4515 11233 
TK 2922 10055  
I A  4132 9339 
N Y  9050 11547 
TX 3148 10624 
N V  3917 11451 
CA 3646 11943 

N H  3645 10814 
MI 4258 8 3 4 4  
KS 3756 10043 

UT 4sue 70832 

nT q 5 1 e  11416 

DPUS LCCATIO N 
NAKE HANE 

91 .  GEG 
42. GFIE 
U3. G G J  
6 4 .  GJT 
U5. GRB 
46. GTF 
47. HAT 
48. HLC 
119. BOB 
5 0 .  HOU 
51. I C T  
52. IL8 
53. I F l B  
54.. I N D  
5 5 .  1NL 
5 6 .  I P T  
57. J A N  
58. J A X  
54. J P R  
60. LAS 
61. L I T  
62. LKV 
63. LOU 
€4. LRD 
65. BEY. 
66. N I A  
6?. i?KC 
68. M O P  
69. BSB 
70. KSY 
71. DRC 
72. ONL 
73. OFD 
74. OTH 
75. PDX 
76. P I 8  
77. P I T  
78. PLfl 
79. PHC 
80. R A F  

SPCK A N E 
GRAND FORKS 
GLASGCY 
GRAND JIINCTXON 
GREEN EAY 
GREAT F A L L S  
CAFE HBTTERAS 
RILL C I T Y  
H O E B S  
HO DS TON 
W I C K I T A  
WI LHIHGTCN 
EBYVILLE 
X W D I  ANAPOLIS 
I R IE R h HT i Oli A i 
WILLIAKSFCRT 
JACRSCN 
JACKSONVILLE: 
EEOOKLYH 
LAS YEGAS 
LITTLE XCCK 
LRKEVIEW 
LOU1 S V I L L E  
LAREDO 
EEBPHIS 

K A H S P S  CITY 
BOBILE 
BI B N  E AEOL I9 
NEW ORLEAtiS 
C K L A P O H 9  CITY 
C'  NEILL 
CBICRGO 
NORTH F E N D  
PORTLAND 
ECCATELLO 
P I  TTSR U R G  H 
PL ATTS E U A C H  
PRESCO'IT 
A A F I C  CITY 

m A n i  

in minutes. 

STATE 1AT. LCN. 

nA 4738 11732 
ND 4757 9 7 1 1  
,9T 4873  10637 
CO 3907 10832 
UI 4429 8808 
ET 4729 11122 
NC 3516 7 5 3 3  
KS 3923 9950 
N R  3 2 4 1  10312 
TX 2946 9522 
KS 3739 9726 
NC 3416 7755 
OR 4428 11936 
IN 3944 5617 

?ALL5 ax S G 3 G  
PA 4715 
NS 3219 
P L  3030 
NY  4039 
N V  3605 
A R  3444 
CR 4213 
K Y  381Y 
TX 2132 
TN FL 2548 3503 

BO 3907 
AL 3041  
nti 4453 
LA 2959 
OX 352Q 
NE 4227 
IL 4159 
OR 4325 
CR 4536 
I D  4255 
PA 4030 
B Y  44111 
AZ 3439 
SD 4403 

9322: 
7655 
9005 
8142 
7343 

11510 
323 4 
1202 1 
8540 
9927 
9000 
801 6 
9436 
881 5 
931 3 
901 5 
9736 
9839 
8754 

12415 
12236 
11236 
BO1 3 
7331 

11226 
10304 



T a b l e  2.1. 

DFUS LCCATION 
N A n E  NARE STATE LhY. LCI. 

E l .  R B L  
82. R D U  
83. R I C  
8U. RKS 
85. RNO 
86. SAX 
87. S A T  
68. SBA 
69. SEA 
90. SFO 
91. S G P  
92. SHV 
93. S L C  
94. SSH 
95. S T L  
96. TLH 
97. T P A  
98. T P H  
99. TRI 

100. T U S  
101. rufi 

RED BLUFF CA 4009 
RALEIGH NC 3552 

ROCK S P R I N G S  W Y  4136 
RENO NY 3930 
SAN DIEGO CA 3244 
SAN ANTONIO TX 2932 
SANTA BABEARA CA 3426 
S E A T T L E  EA 4727 
SAN FRANCISCO CA 3737 
S P R I N G P I  ELD HO 3714 
SH RE Y EPO XT LA 3228 
S A L T  LAKE CITY UT 4046 
S A U L 7  STE. R A R I E  fir 4628 
ST. L O U I S  flO 3845 
TALL AH AS SEE PL 3023 
TABPA PL 2758 

N V  3804 TO N A P A H  
BE IS TOL TN 3629 

AZ 3207 TUCSOH 
TUBA AZ 3239 

RICHROND v n  3730 

12215 
7847 
7720 

10904 
11947 
11710 
9828 

11950 
12218 
12223 
9323 
9349 

I 1  158 
8422 
9023 
8422 
8232 

11705 
8224 

11056 
17436 

(cont inued)  

DFUS LCCATION 
N A R E  NARE S T A T E  LAT. LCN. 

102. 
103. 
1 0 4 .  
1 0 5 .  
106. 
107. 
108. 
109. 

639 
710 
757 
71;9 
863 
872 

892 
a82 

ST. JCAN 
Q U E B E C  
NORTH E A Y  
PT. U I L L I A E  
REGINA 
R E D I C I N E  HAT 
REYEL STO K E 
VANCOUVER 

NB 
Q B  
O N  
WE 
sx 
AB 
EC 
BC 

4518 
4650 
4618 
4822 
5027 
5003 
5100 
4916 

06606 
07 1 1  I) 
07927 
08918 
1 0 4 3 R  
1 1 0 4 0  
1 1  8 0 9  
12304 
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Sta te  and l o c a l  c i v i l  d e f e n s e  o f f i c e s  p l a n n i n g  t o  make t h e i r  own FC 

estimates should  a r r a n g e  F(3r t h e  r e c e i p t  of DF messages t h a t  p e r t a i n  t o  

t h e i r  areas of j u r i s d i c t i o n .  The n e a r e s t  FAA or  Weather Bureau o f f i c e  

can b e  c o n t a c t e d  t o  a r r a n g e  f o r  a p p r o p r i a t e  r e l a y  of DF messages,  u n l e s s  

t h e  d a t a  are a l r e a d y  a v a i l a b l e  over  s t a t e  emergency c i r c u i t s .  

2.3.2 Wind d a t a  f o r  f a l l o u t  f o r e c a s t s  

The d a t a  (DF) are based on Weather Bureau o b s e r v a t i o n s  made a t  1200 
fc 

Greenwich t i m e  [1200 Zulu ( Z ) ] .  Observed d a t a  are  processed by t h e  

Weather Bureau i n t o  f o r e c a s t s  of t h e  i h t e g r a t e d  e f f e c t s  of t h e  wind 

l a y e r s  on i d e a l i z e d  p a r t i c l e s  f a l l i n g  t o  t h e  s u r f a c e  from 53,000 f t .  

The v e c t o r  g iven  i n d i c a t e s  t h e  r e s u l . t a n t  d - i r e c t i o n  and d i s t a n c e  such a 

p a r t i c l e  wou1.d be  c a r r i e d  i n  3 h. 

The DF v e c t o r  d e s c r i b e s  t h e  d i r e c t i o n  t o  the n e a r e s t  1 0  d e g r e e s  

measured cl-oc'kwise from t r u e  n o r t h  and t o  t h e  n e a r e s t  IO-mi1 .e  d i s t a n c e  

of t r a v e l  i n  3 h. A fa1.l.out f o r e c a s t  v e c t o r  f o r  each l o c a t i o n  and t i m e  

i s  d e s c r i b e d  by f o u r  d i g i t s :  the. f i r s t  two i n d i c a t e  d i r e c t i o n  of  windflow 

i n  t e n s  of d e g r e e s ,  and t h e  l a s t  two i n d i c a t e  t h e  3-h distaAce. i n  t e n s  

of m i l e s .  For example, t h e  f o u r - d i g i t  b lock  "1512" would mean t h a t  t h e  

d i r e c t i o n  i s  150" c lockwise  from t r u e  n o r t h  (windflow toward s o u t h e a s t )  

and t h e  d i s t a n c e ,  120 m i l e s  i n  3 h. 

Data f o r  each 1.ocation are t r a n s m i t t e d  t o  s u b s c r i b e r s  about  6 h 

a f t e r  o b s e r v a t i o n  w i t h  t h r e e  f o r e c a s t s ,  f o r  1 2 ,  1 8 ,  and 24 h aEter t h e  

o b s e r v a t i o n .  Each f o r e c a s t  i s  in tended  f o r  use  d u r i n g  one of t h e  t h r e e  

4-h p e r i o d s  c e n t e r e d  on t h e s e  t i m e s ,  t h a t  i s ,  f o r  t h e  p e r i o d s  9-15, 15- 

2 1  and 21-27 h a f t e r  t h e  o b s e r v a t i o n .  

The DF message format  i s  i l l - u s t r a t e d  i n  Table  2.2,  i n  which the  

€. i rs t  l.ine i n d i c a t e s  t h a t  the  d a t a  .are f o r  t h e  United S ta tes ,  based on 

o b s e r v a t i o n s  a t  1200%,  on t h e  20th d a y  of t h e  month; t h e  second l i n e  

heads a group of l o c a t i o n s  i n  t h e  n o r t h e a s t e r n  United S ta t e s ;  t h e  l e f t -  

hand column i d e n t i f i e s  t h e  l o c a t i o n s ;  and t h e  second,  t h i r d ,  and f o u r t h  

columns d e s c r i b e  DF v e c t o r s  f o r  u s e  i n  t i m e  p e r i o d s  c e n t e r e d  on 12, 18, 

.I. 

Weather Bureau t i m e  n o t a t i o n  f o r  noon, Greenwich t i m e .  
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Table  2.2. DFUS wind data f o r  August 20, 1977 

DFUS data based on 2012002 

NEKN US 

.JFK 0715 0814 0913 
CAR 0619 0618 0715 
BUF 1014 1215 1315 
BAL 0812 0911 1111 

SERN US 

R I C  0711 0910 1108 
'TKI 1108 1.207 1306 
BHG 1304 1203 1402 
ZLM 0709 0908 1106 
TPA 1301 0901 0700 
MSY 1202 1201 1701 

S CNTRL US 

R@U 
BR@ 
KlbB 
DAL 
I, IT 
DEN 
I C T  
S TL 

1705 
2104 
1205 
1604 
1504 
0709 
1105 
1307 

1903 
2104 
1005 
1603 
1403 
0710 
0905 
1306 

2003 
2204 
1.0 0 6 
1602 
1502 
0711 
0706 
1205 

N CNTRL US 

INI) 1310 1309 1307 
FNT 1315 1315 1312 
DHQ 3310 1208 1107 
RAP 0709 0610 0611 
Z N L  1213 1110 0809 

NWRN US 

GFK 1010 0808 0609 
BIT, 0613 0515 0516 
FCA 0518 0515 0613 
PDX 0814 0914 0914 
LKV 0818 0817 0916 
CPK 0611 0612 0613 

BOS 0617 0717 0816 
PLB 0716 0815 1.014 
I P T  0913 1014 1214 
CRW 1210 1209 1308 

HAT 0611 0710 0808 
BNA 1406 1305 1304 
AT'L 1205 1204 1303 
JAX 0804 0804 0903 
M I A  2503 2603 2603 

SAT 1805 1904 1904 
LRD 2004 2004 2104 
AHA 1006 0906 0907 
SHV 1704 1703 1903 
@KC 1304 1103 0904 
GCK 0907 0807 0708 
MKC 1206 1105 0805 

@RD 1312 1310 1208 
SSM 1317 1417 1315 
DSM 1207 1006 0806 
ABR 0908 0708 0509 

D I K  0710 061.1. 051.2 
GTF 0517 0517 0616 
GEG 0517 0614 0813 
(dTH 0916 0916 0915 
IMB 0618 0817 0916 
KFP 0709 0710 0711 

AUG 0619 0618 0716 
ALB 0716 0815 1015 
P I T  1112 1213 1312 
LOU 1309 1207 1306 

RDU 0809 0908 1106 
JAN 1603 1502 1802 
CAE 0907 1006 1104 
TLH 0904 0903 0902 
M@B 1003 1002 1201 

CRP 1904 2004 2104 
DRT 1804 1904 1904 
AB1 1504 1403 1.403 
MEM 1.504 1303 1503 
ALS 0809 0810 0811 
NLC 0907 0707 0608 
SGF 1305 1305 1003 

CLE 1213 1214 1312 
CRB 1314 1312 1209 
@NL 0908 0707 0609 
MSP 1310 1108 0808 

GGW 0514 0515 051.6 
DLN 0518 0517 0617 
SEA PPIQW 0912 0912 
RBL 0915 0915 0915 
301 0617 0716 0816 



1 3  

Table 2 . 2 .  (cont inued)  

SWKN us 
SLC 0612 
GJT 0710 
ECE 0710 
EK@ 0615 
SFO 1012 
DAG 0908 
PRC 0708 

CANADA 

609 0620 
714 0617 
731 1214 
749 1416 
852 1011 
863 0614 
8 7 2  0517 
882 0511 
89% 0709 

0714 071.5 PIN 0615 8615 0716 RKS 0611 0613 0714 
0711 0712 FMN 0709 0711 0811 ABQ 0808 0810 0810 
0712 0813 LAS 0809 0810 0911 ELY 0712 0814 0815 
0716 0816 ‘TPH 0812 0813 0814 RN@ 0814 0915 0915 
1013 1013 FAT 0910 0911 0912 SBA 1008 1008 1008 
0909 0909 SAN 0906 0806 0907 YUM 0807 0807 0807 
0709 0810 TUS 0606 0707 0807 ELP 0905 0805 0906 

0620 0618 
0714 0912 
1315 1417 
1314 121.1 
0810 0611 
0514 0415 
0416 0514 
0609 0807 
0909 1009 



and 24 respect i .ve1y a f t e r  201200Z; t h a t  i s ,  f o r  t h e  p e r i o d s  2021002 t o  

210300%, 2103002 t o  2109002, and 2109002 t o  2115002. 

The symbo1.i.c form of t h e  message i s  "iii ddss  ddss  ddss"  (Table  

2.21, where iii is  t h e  i d e n t i f i e r  f o r  l o c a t i o n  ( e . g . ,  JFK, S@S, AUG, 

e t c . ) ;  dd i s  t h e  t r u e  d i r e c t i o n  toward which p a r t i c l e s  would f a l l ,  i n  

tens of degrees  ( e . g . ,  0 7 ,  08, 09,  e t c . ) ;  and ss i s  t h e  d i s t a n c e  i n  t e n s  

of  s t a t u t e  m i l e s  fot: 3-h f a l l  from t h e  100-mb l e v e l  ( e . g . ,  15 ,  1 4 ,  13,  

e tc .  ) . 
In Table  2.2 t h e  f i r s t  message group corresponding t o  the symbolic  

form "iii ddss  ddss  ddss" is "JFK 0715 0814 0913," which appears  below 

"NEKN US" ( n o r t h e a s t e r n  United S t a t e s ) .  Data are provided i n  convenient  

p l o t t i n g  sequence Cor each of t h e  s i x  areas of t h e  c o n t i n e n t a l  United 

S t a t e s  (except  Alaska)  and s e p a r a t e l y  f o r  the o t h e r  areas. 

It is  emphasized t h a t  t h e  f o r e c a s t  t i m e s  ( o b s e r v a t i o n  t i m e  p l u s  1 2 ,  

18 ,  and 24 h ,  w i t h  a de lay  of about  6 h f o r  p r o c e s s i n g  and r e p o r t i n g )  

provi.de f o r  o v e r l a p  of t h e  forecasts from one o b s e r v a t i o n  t i m e  t o  t h e  

n e x t .  This  d e l a y  i s  i - n t e n t i o n a l  s o  t h a t  f o r e c a s t s  i n t o  t h e  e a r l y  pos t -  

a t t a c k  p e r i o d  may b e  provided when new m e t e o r o l o g i c a l  d a t a  might n o t  be 

a v a i l a b l e .  The t h i r d  column d a t a  ( o b s e r v a t i o n  t i m e  p l u s  2 4  h)  would b e  

used only  i f  new d a t a  w e r e  n o t  r e c e i v e d .  

2.3.3 Wind v e c t o r s  

DF-vector wind i n d i c a t o r s  are drawn w i t h  g r e a s e  p e n c i l  on t h e  

t r a n s p a r e n t  o v e r l a y  f o r  t h e  DCPA r e g i o n  (scale  l : 2,500,000) t o  be ana lyzed .  

A p r o t r a c t o r  i s  p laced  on t h e  rnap w i t h  t h e  c e n t e r  a t  t h e  DF d a t a  p o i n t  

l o c a t i o n  and t h e  0" t o  180' l i n e  a l i g n e d  p a r a l l e l  t o  t h e  n e a r e s t  l o n g i t u d e  

l i n e .  DF d a t a  p o i n t  1ocati .ons have been inc luded  f o r  convenience i n  t h e  

ORNL program f o r  t h e  computer-prepared map o v e r l a y s .  T h e  a n g l e  of t h e  

wind v e c t o r ,  measured clockwise from t r u e  n o r t h ,  i s  marked on t h e  

t r a n s p a r e n t  o v e r l a y  w i t h  t h e  g r e a s e  p e n c i l .  

A s  an example, t h e  DFUS wind v e c t o r  d i r e c t i o n s  f o r  Cape Hatteras 

from Tab:Le 2.2 are 6 0 ' ,  70° ,  and 80°,  l i s t e d  under "SERN 1JS" as "HAT 0611 

0710 0808," f o r  u s e  1 2 ,  1.8, and 24 h ,  r e s p e c t i v e l y  a f t e r  2012002. Wind 
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3.6 

v e c t o r s  f o r  18 h a f t e r  201200% are p l o t t e d  on t h e  DCPA o v e r l a y  of t h e  

Region 3 map i n  F i g .  2.2. The v e c t o r s  are i n d i c a t e d  by b l u e  arrows 

d r a w n  (wi th  g r e a s e  p e n c i l )  about a n  i n c h  long i n  t h e  d i r e c t i o n  of wind 

f l o w .  The o t h e r  end of t h e  arrow o r i g i n a t e s  a t  a s m a l l  d i s c  drawn over  

t h e  DY d a t a  p o i n t  l o c a t i o n .  The code f o r  t h e  3-h wind d i s t a n c e  i s  

marked above t h e  DF d a t a  p o i n t  loca l - ion  i n  t e n s  of m i l e s .  This  method 

is  p r e f e r r e d  t o  s c a l i n g  t h e  l e n g t h  of t h e  arrow i n  p r o p o r t i o n  t o  t h e  

wind d i s t a n c e  because of i t s  s i m p l i c i t y  and t h e  e l i m i n a t i o n  of e x c e s s i v e l y  

l o n g  arrows t h a t  would r e s u l t  i n  sone  c a s e s .  

2.3.4 S t r e a m l i n e s  -- 

A f t e r  t h e  wind v e c t o r s  have been marked, a few s t r e a m l i n e s  are 

ske tched  on t h e  map o v e r l a y  a t  l o c a t i o n s  approximately midway between 

t h e  DF d a t a  l o c a t  ions ,  The s t r e a m l i n e s  should  b e  roughly p a r a l l e l  t o  

t h e  n e a r e s t  DF wind v e c t o r s ,  as shown by t h c  s o l i d  b l a c k  l i n e s  i n  F ig .  

2 . 2 .  The f i r s t  a t t e m p t  a t  s k e t c h i n g  s t r e a m l i n e s  may i n v o l v e  c o n s i d e r a b l e  

t i m e  and u n c e r t a i n t y .  Hence, i t  is  reconmended t h a t  p o t e n t i a l  u s e r s  of 

t h i s  method should  r e g u l a r l y  p r a c t i c e  p r e p a r i n g  s t r e a m l i n e  s k e t c h e s  

cor responding  t o  d i f f e r e n t  weather  c o n d i t i o n s .  

Under most normal weather  c o n d i t i o n s ,  t h e  s t r e a m l i n e s  w i l l  f o l l o w  

f a i r l y  s imple  p a t t e r n s ,  such as t h o s e  i n  F ig .  2.2. 'The more complex 

s t r e a m l i n e  p a t t e r n  shown by t h e  b l a z k  l i n e s  i n  F i g .  2 .3  w i l l  occur  

f r e q u e n t l y  i n  summer moiiths and r e q i i r e s  more e f f o r t  t o  s k e t c h .  The 

DEUS d a t a  on which thc. s t r e a m l i n e s  i n  Fig.  2 . 3  are based are l i s t e d  i n  

Table 2 . 3 .  This t y p e  of wind p a t t e r n  o c c u r r e d  on 5 d d u r i n g  a 30-d 

p e r i o d  i n  J u l y  and August of 1 9 7 7  and would produce an  e n t i r e l y  d i f f e r e n t  

f a l l o u t  f o r e c a s t  t h a n  t h a t  p r e d i c t e d  from t h e  more t y p i c a l  c o n d i t i o n s  i n  

F i g .  2.2. This  f a c t  emphasizes t h e  need f o r  t h e  c a p a b i l i t y  t o  p l o t  

s t r e a m l i n e s  based on a c t u a l  m e t e o r o l o g i c a l  c o n d i t i o n s .  

The person. p l o t t i n g  t h e  s t r e a m l i n e s  should  n o t  be t o o  concerned 

w i t h  t h e  l a c k  of p r e c i s i o n  i n  t h i s  method. It i s  s u f f i c i e n t  f o r  t h e  

e s t i m a t i o n  p r o c e s s  t o  obtain.  a g e n e r a l  p a t t e r n  of t h e  s t reaml . ines .  An 

e r r o r  of 20 t o  50 m i l e s  i n  p o s i t i o n i n g  t h e  s t r e a m l i n e  may have less 

i n f l u e n c e  on t h e  f a l l o u t  e s t i m a t i o n  t h a n  o t h e r  f a c t o r s ,  such  as t h e  

i n c o r r e c t  d e t e r m i n a t i o n  of b u r s t  l o c a t i o n  and y i e l d .  Furthermore,  a 



i 
i i 
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Table 2.3. DFUS wind data for August 9 ,  1977 

DFUS data based on 0912002 

NERN US 

JFK 1009 0908 0808 
CAR 1021 1 1 2 1  1020 
BUF 0911 0812 0713 
BAL 1006 0805 0606 

SEW us 
R I C  0803 0603 0504 
TRL 0502 0502 0603 
BHM 2701 2501 2501 
ILM 0301 0102 0302 
TPA 2603 2603 2603 
MSY 2704 2703 2503 

S CNTRL US 

H@U 2603 
BRO 2403 
H!$B 2003 
DAL 2401 
L I T  0702 
DEN 0912 
ICT 0906 
STL 0807 

2703 2603 
2603 2603 
1902 1902 
2502 2702 
0902 0802 
0912 0811 
1007 1007 
0808 0809 

N CNTRL US 

I N D  0708 0809 0810 
FNT 0812 0713 0714 
DBCj 0813 0814 081.4 
RAP 1014 1015 0916 
INL 0711 0811 0713 

NWRN US 

GFK 0912 091.3 0915 
RII ,  1113 1114 1114 
FCA 1311 1 4 1 2  1512 
PDX 1904 2004 2005 
LKV 0804 3004 1103 
CPR 1014 1013 0913 

B@S 1015 1012 0912 
PLB 1117 0915 0815 
I P T  1009 0809 0710 
CRW 0805 0706 0707 

HAT 0101 3401 3502 
BNA 0703 0903 0802 
ATL 2801 2901 2801 
JAX 2704 2703 2704 
MIA 2302 2402 2402 

SAT 2304 2404 2504 
LRD 2404 2504 2504 
AMA 1203 1204 1103 
SHV 3002 2701 2702 
flKC 1102 1202 1002 
GCK 1007 1008 1007 
MKC 0909 0909 0909 

$RD 0712 0813 0813 
SSM 0814 0714 0714 
DSM 0813 0914 0913 
ABR 0913 1015 0917 

DIK 1014 1017 1018 
GTF 1113 1213 1313 
GEG 1409 1509 1610 
@TH 2102 2003 2103 
IMB 1383 1604 1704 
BFF 1014 1014 0913 

AUG 1020 1016 0916 
ALB 1013 0911 0812 
PIT 0808 0708 0710 
L@U 0705 0806 0806 

RDU 0501 0202 0302 
JAN 2802 2501 2502 
CAE 2902 3102 3102 
TLH 2604 2603 2604 
M@B 2603 2603 2503 

CRP 2303 2603 2603 
DRT 2305 2405 2505 
AB1 21-04 2203 2302 
MEM 0702 1002 0901 
ALS 0908 0908 0809 
HLC 0910 1011 1010 
SGF 0905 0905 0906 

CLE OS09 0710 0711 
GRB 0714 0714 0814 
@NL 0914 1015 1.025 
MSP 0814 0914 0915 

GGW 1116 1 1 1 7  1215 
DLN 1009 1209 1210 
SEA 1705 1906 1906 
RBL 0706 0906 0905 
B @ I  0906 1006 1205 
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T a b l e  2.3. (cont inued)  

SWRN us 
SLC 0810 0810 0910 P I H  0909 0909 1008 RKS 0913 0912 0912 
G J T  0810 0810 0811 FMN 0806 0807 0808 ABQ 0904 0904 0905 
BCE 0609 0709 0810 LAS 0506 0706 0906 ELY 0710 0710 0809 
EK@ 0709 0809 0908 'I'PH 0609 0709 090; RN@ 0708 0808 0908 
SF(ZI 0708 0808 0908 FAT 0707 0808 0907 SBA 0805 0906 1005 
DAG 0605 0805 1005 SAN 0703 0903 1103 TEUM 0403 0603 0903 
PRC 0404 OS05 0805 TUS 3401 0101 0502 ELF 2602 2701 2500 

CANADA 

609 
7 1 4  
7 31 
749 
852 
863 
872 
882 
892 

1022 
1 1 2 1  
0915 
0712 
0811 
1115 
1316 
1512 
1607 

1 1 2 1  
1019 
081.5 
0711 
0811 
1114  
1416 
1613 
1707 

1019 
0918 
0715 
0711 
0811 
1311 
1514 
1712 
1808 
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l a r g e  a t t a c k  [ I O ,  000 megatons (MT) ] may change t h e  weather  p a t t e r n  w i t h  

t h e  sudden i n p u t  of a l a r g e  amount o f  energy ( e q u i v a l e n t  t o  about  1 h of 

midday s u n s h i n e  over  t h e  e n t i r e  Unit.ed S t a t e s ) ,  d u s t  c louds  i n  t h e  

s t r a t o s p h e r e ,  and chemical changes I n  t h e  upper atmosphere.  
* 

2 . 4  Step  2 :  P l o t t i n g  Nuclear Detonat ions  

It is assumed t h a t  t h e  c e n t e r s  p r e p a r i n g  f a l l o u t  c a s u a l t y  e s t i m a t i o n s  

w i l l  have i n f o r m a t i o n  on n u c l e a r  d e t o n a t i o n s  (NUDETs) w i t h i n  a s h o r t  

t i m e  a f te r  t h e  a t t a c k .  A logbook should  b e  k e p t  i n  which i n f o r m a t i o n  i s  

e n t e r e d  as each n u c l e a r  d e t o n a t i o n  Is r e p o r t e d .  In some E O C s ,  t h i s  

i n f o r m a t i o n  may b e  r e c e i v e d  on telei;ype. 

The Eollowing i n f o r m a t i o n  on NIJDETs should  b e  recorded  i f  a v a i l a b l e :  

1. 

2 .  

3 .  

4 .  

5. 

6. 

7 .  

8. 

9 .  

10. 

S e r i a l  number of e n t r y  ( f o r  i d e n t i f i c a t i o n ) .  

Loca t ion  name n e a r e s t  t h e  n u c l e a r  d e t o n a t i o n .  

S t a t e .  

Geographical  c o o r d i n a t e s  ( l a t i t u d e l l o n g i t u d e ) .  

Height  of b u r s t  ( a f r  o r  s u r f a c e ) .  

Dimensions of n u c l e a r  c loud a t  t i m e  of s t a b i l i z a t i o n .  

Yie ld .  

T i m e  of d e t o n a t i o n .  

T i m e  of n o t i f i c a t i o n .  

Comments . 
The l o c a t i o n s  of s u r f a c e b u r s t  NUDETs w i t h i n  t h e  DCPA r e g i o n  and 

t h o s e  upwind c lose  enough t o  produce f a l l o u t  i n  t h a t  r e g i o n  (depending 

on t h e  e f f e c t i v e  wind speed and weapon y i e l d )  are marked on t h e  map 

o v e r l a y  w i t h  g r e a s e  p e n c i l .  The l o c a t i o n s  are found on t h e  map e i t h e r  

by p l a c e  name ( l a b e l e d  on t h e  DCPA maps) o r  by g e o g r a p h i c a l  c o o r d i n a t e s ,  

i f  they  are  g iven .  

H o t l i n e s  are ske tched  on t h e  o v e r l a y ,  p r e f e r a b l y  w i t h  a d i f f e r e n t  

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

b e g i n s  a t  a n u c l e a r  d e t o n a t i o n  l o c a t i o n  and i s  drawn downwind i n  a 

$: 
N a t i o n a l  Academy of S c i e n c e s ,  --Term Worldwide E f f e c t s  of 

M u l t i p l e  ._ Nuclear-Weapons Dztonat ions  - , N a t i o n a l  Research Counci l ,  1975 .  



d i r e c t i o n  approximate ly  p a r a l l e l  w i t h  t h e  n e a r e s t  s t r e a m l i n e  o r  wind 

arrow. A few s e l e c t e d  h o t l i n e s  are shown i n  r e d  i n  P igs .  2 . 3  and 2 . 4 .  

When a d e t o n a t i o n  i s  l o c a t e d  i n  an  area of extreme c u r v a t u r e  of stream- 

l i n e s ,  i t  is  h e l p f u l  t o  s k e t c h  t h e  h o t l i n e  a s h o r t  d i s t a n c e  upwind t o  

g e t  a b e t t e r  f e e l i n g  f o r  t h e  c u r v a t u r e  immediately downwind from t h e  

d e t o n a t i o n .  There are two detonatLons shown i n  F ig .  2 . 3  on which t h e  

h o t l i n e  has  been extended upwind f o r  t h i s  purpose.  

2 .5  S t e p  3: Measuring Downwind and Crosswind Di s t ances  

Each area f o r  which f a l l o u t  c a s u a l t y  estimates are t o  b e  made w i l l  

r e q u i r e  a s e p a r a t e  work s h e e t  as i n  F ig .  2.5. Data on upwind NUDETs 

t h a t  could  a l s o  c o n t r i b u t e  f a l l o u t  t o  t h e  area are l i s t e d  i n  t h e  spaces  

provided .  

The crosswind l i n e  i s  ske tched  through t h e  l o c a t i o n  p e r p e n d i c u l a r  

t o  h o t l i n e s  and s t r e a m l i n e s  i n  t h e  v i c i n i t y  where t h e  exposure i s  be ing  

e s t ima ted .  A crosswind l i n e  i s  shown i n  green  i n  F ig .  2 . 3 .  

Crosswind and upwind d i s t a n c e s  can b e  measured w i t h  a s t r a i g h t e d g e  

made from a fo lded  p i e c e  of paper  on which t i c  marks have been t r a n s f e r r e d  

from t h e  s c a l e  g iven  on t h e  map. 

are curved as they  are i n  Fig.  2 . 3 ,  t h e  s t r a i g h t e d g e  is  l a i d  f l a t  on t h e  

map and l i n e d  up w i t h  one p i e c e  of t h e  curved l i n e  a t  a t i m e .  

When t h e  h o t l i n e s  and crosswind l i n e s  

The 

zero" of t h e  s t r a i g h t e d g e  is p laced  a t  one end of t h e  curve  and t h e  11 

s t r a i g h t e d g e  i s  l i n e d  up w i t h  as milch of t h e  curved l i n e  t h a t  l ies  

approximate ly  a long  t h e  s t r a i g h t e d g e .  

from t h e  s t r a i g h t e d g e ,  t h e  s t r a i g h t e d g e  is  r o t a t e d  wi thou t  s l i d i n g  o r  

Where t h e  curved l i n e  p u l l s  away 

l i f t i n g  it from t h e  map u n t i l  i t  i s  l i n e d  up w i t h  t h e  n e x t  p i e c e  of t h e  

clime. The more curved t h e  l i n e ,  t he  more pieces of s h o r t e r  l e n g t h  

t h e r e  w i l l  be. 

An a l t e r n a t e  method of measuring t h e  crosswind and upwind d i s t a n c e s  

would be  t o  use  a map-measuring to31 ,  a d e v i c e  w i t h  a small wheel t h a t  

i s  r u n  over  t h e  curve  on t h e  map. It is  a l s o  p o s s i b l e  t o  l a y  a p i e c e  of 

u n s t r e t c h a b l e  s t r i n g  on t h e  curve ,  mark t h e  end p o i n t s ,  and then  measure 

t h e  l e n g t h .  
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The crosswind and upwind d i s t a n c e s  ( t o g e t h e r  w i t h  o t h e r  d a t a  on t h e  

n u c l e a r  d e t o n a t i o n s )  are e n t e r e d  on t h e  work s h e e t  f o r  a county,  as 

shown i n  t h e  s a m p l e  i n  Fig.  2 - 6 .  If p o s s i b l e ,  t w o  people  should work on 

t h i s  p a r t  of t h e  e s t i m a t i o n .  One person should  measure and c a l l  o u t  

d i s t a n c e s  and county names, which are p r i n t e d  on t h e  DCPA map; t h e  o t h e r  

person  should w r i t e  t h e  d a t a  on t h e  a p p r o p r i a t e  work s h e e t s .  

2 .6  Step 4 :  Est imat ing  R a d i a t i o n  Exposures 

When t h e  crosswind and upwind d i s t a n c e s  from a g iven  county popula- 

t i o n  c e n t r o i d  t o  t h e  NUDETs have been recorded ,  t h e  7-d u n s h e l t c r e d  

r a d i a t i o n  exposures  are o b t a i n e d  by c o n s u l t i n g  t h e  t a b l e s  i n  Appendix A .  

Tables  are provided f o r  t h r e e  y i e l d s  of weapons--small, medium, and 

large--corresponding t o  I, 5 ,  and 20 MT r e s p e c t i v e l y .  Weapons under 1 

MT w i l l .  be  c a t e g o r i z e d  as s m a l l ,  t h o s e  from 1 t o  5 MT as medium, and 

t h o s e  above 5 MT as l a r g e .  These c a t e g o r i e s  are c o n s i s t e n t  w i t h  t h o s e  

used t o  estimate t h e  i n i t i a l  weapon’s e f f e c t s  (DCPA Manual Damage 

Es t imat ion  System--CPG 2-9, September 1976) .  

The f a l l o u t  phenomenon i s  t o o  complicated t o  permi t  si.mp1.e i n t e r -  

p o l a t i o n  of t h e  numbers i n  t h e  t a b l e s  t o  f i n d  exposures  f o r  weapons of 

y i e l d s  o t h e r  t h a n  t h o s e  f o r  which the t a b l e s  w e r e  p repared .  The e r r o r  

i n t r o d u c e d  i n t o  t h e  f i n a l  f a l l o u t  c a s u a l t y  estimate because o n l y  t h r e e  

y i e l d s  are r e p r e s e n t e d  i n  t h e  t a b l e s  i s  cons idered  t o  b e  comparable w i t h  

p o s s i b l y  e r r o r s  in t roduced  from o t h e r  f a c t o r s ,  such as incomplete  weapon 

d e t o n a t i o n  informat ion ,  i n a c c u r a t e  o r  incomplete  wind d a t a ,  o r  i n a c c u r a t e  

e s t i m a t i o n  of t h e  p o p u l a t i o n  PFP. 

‘The t a b l e s  i n  Appendix A are prepared  f o r  seven wind speeds (5,  1 0 ,  

20, 30, 4 0 ,  50, and 60 Eph) f o r  each y i e l d  range of weapon (smal.1, 

medium and l a r g e ) .  The mean wind speed a long  a h o t l i n e  i s  e s t i m a t e d  by 

averaging  t h e  d i s t a n c e  code numbers of t h e  3-11 wind v e c t o r s  a t  tlie DF 

s t a t i o n s  i n  t h e  v i c i n i t y  of t h e  h o t l i n e .  These numbers, i n  t e n s ,  w e r e  

e n t e r e d  on t h e  map when t h e  s t r e a m l i n e s  w e r e  be ing  prepared .  The 

average  of t h e s e  numbers, qu ick ly  e s t i m a t e d  from the map, must t h e n  b e  

mtul t ipl ied by 10  and then  d i v i d e d  by 3 t o  o b t a i n  t h e  speed i n  miles p e r  

hour .  This number f o r  t h e  mean wind speed i s  e n t e r e d  i n  t h e  a p p r o p r i a t e  

box on t h e  work s h e e t .  



Pig. 2.6. Example of estimating r a d i a t i o n  exposure. 

Sheet I of 2 Estimation of 7-6 Exposure Work Sheet 

04" (Longitude) 12' 2C.4U& (Date) 77 36" 7 
(County o r  Counties) (State) ( L a t i t u d e )  
4 b'D € R SC 

(Locat ion of County Popu la t io r ,  Centroid) 



F i g .  2.6. (conrinued 1 

3 
E s t i m a t i o n  OF 7-d Exposure Work Sheet Sheet  c o f  2. 

26 ?Lib 77 AgpEh' 7-w X' 4/ 
(County or Counties) (State) ( L a t i t u d e )  (Long i tude )  (Date) 

(Locat ion of  County ?opulation C e n E r o i d )  



The a p p r o p r i a t e  ta1sI.e i n  Appendix A ,  corresponding t o  t h e  y i e l d  

range  and n e a r e s t  e f f e c t i v e  wind speed ,  i.s now consul.ted t o  o b t a i n  t h e  

7-d unshel . tered r a d i a t i o n  exposure.  The a p p r o p r i a t e  v a l u e  is  found i n  

the row cor responding  t o  t h e  n e a r e s t  d0wnwin.d d i s t a n c e  and i n  t h e  column 

1-abeled with t h e  c l o s e s t  crosswind d i s t a n c e .  I n t e r p o l a t i o n  may b e  used 

h e r e  i f  t h e  d i s t a n c e s  downwind and c-rosswind. found on t h e  map are  n o t  

t h e  s a m e  as t h o s e  given i n  t h e  t a b l e s .  

The e s t i m a t e d  7-d u n s h e l t e r e d  r a d i a t i o n  exposure f o r  a p a r t i c u l a r  

county i s  e n t e r e d  f o r  each d e t o n a t i m  i n  t h e  box marked "7-d exposure' '  

on the work s h e e t  (F ig .  2 . 6 ) .  This number i s  t h e n  added t o  t h e  nu.mber 

i n  t h e  row above under "Cum. Exposure," which s t a n d s  f o r  "cumulat ive 

u n s h e l t e r e d  7-d exposure."  

When ~11.1. t h e  d e t o n a t i o n s  t h a t  could p o s s i b l y  a f f e c t  t h e  area under 

c o n s i d e r a t i o n  have  been e n t e r e d  on t h a t  area's work s h e e t ,  t o g e t h e r  w i t h  
tile a s s o c i a t e d  7-d exposures ,  t h e  l a s t  number i n  t h e  "Cum. Exposure" 

column w i l l  g i v e  t h e  t o t a l  u n s h e l t e r e d  7-d r a d i a t i o n  exposure.  Thus, 

f o r  example, t h e  t o t a l  u n s h e l t e r e d  7-d r a d i a t i o n  exposure e s t i m a t e d  f o r  

Anderson County i n  Fi.g. 2 .6  i s  13 ,097  roentgens  ( R ) .  Ynis number, 

rounded t o  t h e  n e a r e s t  one hundred, w i l l  be  used t o  estimate fa . l . lout  

i n j u r i e s  and f a t a l i t i e s .  The f i n a l  h y p o t h e t i c a l  d e t o n a t i o n  on Wartburg,  

Tennessee,  i n  F ig .  2.6 is assumed to be  a weapon i n t e n d e d  f o r  t h e  Oak 

Kidge Gaseous D i f f u s i o n  P l a n t  and i s ,  e n t e r e d  s o l e l y  f o r  i n s t r u c t i o n a l  

purposes .  

2 . 7  S t e p  5: Es t imat ing  F a l l o u t  I n j u r i e s  and F a t a l i t i e s  

I f  t h e r e  are no casual t ies  because of i n i t i a l  e f f e c t s  of  weapons, 

t h e  f a l l o u t  c a s u a l . t i e s ,  b o t h  f a t a l i t : i e s  and i n j u r f e s  , may b e  e s t i m a t e d  

d i r e c t l y  from t h e  a p p r o p r i a t e  t a b l e  of county P F P s  w i t h  t-he a i d  of t h e  

FC t e m p l a t e ,  i n s e r t e d  i n  t h e  cover  pocket  and a l s o  shown i n  F ig .  2 . 7 .  

T r o t e c t i o n  f a c t o r  p r o f i l e s  f o r  the p o p u l a t i o n  of each county,  assum-ing 

t h e  "in-place' '  s h e l t e r  mode under t h e  Community S h e l t e r  P l a n  (CSP) ,  a r e  

l i s t e d  i n  Appendix B. The p r o c e s s  of p r e p a r i n g  t h e s e  t a b l e s  is d e s c r i b e d  

i n  Appendices t) and E of I n s t r u m e n t a t i o n  Requirements f o r  R a d i o l o g i c a l  

-Defense of t h e  U.  S. , ORNT,-5371., August 
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1978. I f  t h e  populat- ion were s h e l t e r e d  i n  o t h e r  t h a n  t h e  CSP mode, such 

as a Crisis R e l o c a t i o n  P l a n  (CRP) mode, a d i f f e r e n t  p r o f i l e  would b e  

r e q u i r e d .  Only t h e  CSP mode has  been cons idered  a t  t h i s  t i m e .  

The L i s t i n g  o f  county PFPs g i v e s  t h e  t o t a l  1970 p o p u l a t i o n  f o r  each 

county and i n c l u d e s  estimates of t h e  p e r c e n t a g e  of t h e  county p o p u l a t i o n  

i n  each of f i v e  PE' c a t e g o r i e s .  Each county is  l i s t e d  a l .phabet ica l ly  

w i t h i n  i t s  s t a t e ,  and each s t a t e  i s  l i s t e d  a l p h a b e t i c a l l y  w i t h i n  i t s  

DCPA r e g i o n .  The p e r c e n t a g e  estimates are p o s i t i o n e d  on t h e  page i n  

such  a way t h a t  t h e  t a b l e  can be used d i r e c t l y  w i t h  t h e  FC templa te .  

The FC t e m p l a t e  has f o u r  para l le l  scales:  e x t e r n a l  r a d i a t i o n  

exposure i n  r o e n t g e n s ,  f a ta l i t i es  i n  p e r c e n t a g e s  , i n j u r i e s  i n  percent -  

a g e s ,  arid r a d i a t i o n  exposure i n  s h e l t e r s  i n  roentgens .  The tempi-ate 

should  b e  p l a c e d  on t h e  PFP t a b l e  so t h a t  t h e  lowes t  scale i s  p a r a l l e l  

w i t h  t h e  p r i n t e d  rows. The e s t i m a t e d  v a l u e  of t h e  t o t a l  e x t e r n a l  r a d i a -  

t i o n  exposure fr0.m t h e  work s h e e t  i s  l o c a t e d  on t h i s  s c a l e .  The t e m p l a t e  

i s  moved h o r i z o n t a l l y  u n t i l .  t h e  v a l u e  of t h e  t o t a l  e x t e r n a l  exposure i s  

a l i g n e d  w i t h  t h e  decimal point: o f  t h e  PF 400 c.olumn of the. table. The 

p e r c e n t a g e  o f  f a t a l i t i e s  and i i i j u r i e s  i n  t h e  v a r i o u s  PF c a t e g o r i e s  can 

t h e n  b e  e s t i m a t e d  by s l i d i n g  t h e  tenpI .a te  v e r t i c a l l y  on t h e  page u n t i l  

t h e  d e s i r e d  scale :i.s a l i g n e d  w i t h  t h e  county of i n t e r e s t .  'The p o s i t i o n  

of t h e  decimal  p o i n t  f o r  each PF c a t e g o r y  f o r  t h e  county i n  q u e s t i o n  on 

each scale  on t h e  t e m p l a t e  g i v e s  t h e  p e r c e n t a g e  of i n j u r i e s  o r  casua l -  

t i es  as d e s i r e d .  A l l  people  i n  PF c a t e g o r i e s  w i t h  decimal p o i n t s  Eal l i .ng 

t o  t h e  l e f t  of t h e  r e d  p o r t i o n  of t h e  FC t e m p l a t e  w i l l  b e  L i s t e d  as 

f a t a l i t i e s .  Those i n  PF c a t e g o r i e s  w i t h  decimal  p o i n t s  f a l l i n g  t o  t h e  

r i g h t  of t h e  c o l o r e d  p o r t i o n s  of t h e  FC templa te  w i l l  have n e t t h e r  

f a l l o u t  i n j u r i e s  nor  f a t a l i t i e s .  

As an example, suppose t h e  e s t i m a t e d  7-d f r e e - f i e l d  r a d i a t i o n  

exposure a t  a p a r t i - c u l a r  county c e n t r o i d  i s  5000 R .  The PFP f o r  t h e  

chosen county i s  found i n  Appendix B. 

t h e  page so  t h a t  t h e  t i c  mark by t h e  number 5 between l o 3  and lo4 

(5000 = 5 lo3) l ies  over  t h e  decimal  p o i n t  of  t h e  PF 400 column on t3ie 

r i g h t  s i d e  of t h e  PFP t a b l e .  The l i n e s  on t h e  t e m p l a t e  are a l i g n e d  t o  

b e  paral le l  wirh  t h e  l i n e s  p r i n t e d  on t h e  t a b l e .  

f a t a l i t i e s  fOK t h e  p a r t i c u l a r  county,  t he  FC templa te  i s  moved u n t i l  the 

Then t h e  FC t e m p l a t e  i s  S a i d  on 

To r e a d  t h e  f a l l o u t  
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"FATAXJI'13ES" l i n e  i s  j u s t  above t h e  row of numbers f o r  t h a t  county ,  

wh i l e  keeping t h e  "5000 R" t i c  ali-gned ove r  t h e  YF 400 decimal  p o i n t .  

After t h e  tenipl.ate i s  p o s i t i o n e d ,  t h e  decimal  p o i n t s  of t h e  PF 70 

and PI? 400 c a t e g o r i e s  on t h e  t a b l e  w i l l  be t o  t h e  r i g h t  of t h e  co lored  

por t - ion ,  so t h e r e  w i l l  be  no f a l l o u t  : i .njuries o r  f a t a l i t i e s  i n  t h e s e  

c a t e g o r i e s .  

The decimal  p o i n t  of t h e  PF 28 ca t egory  f a l l s  under t h e  t i c  mark 

cor responding  t o  2% f a t a l i t i e s  on t h e  "FATALITIES" l i n e .  By s l i d i n g  t h e  

FC t e m p l a t e  down t o  t h e  " I N J U R I E S "  l i n e ,  ma in ta in ing  t h e  seal-es p a r a l l e l  

t o  t h e  p r i n t e d  rows, t h e  decimal  p o i n t  of tlic PF 28 ca t egory  f a l l s  under 

t h e  t i c  mark, cor responding  t o  about  7% i n j u r i e s .  

S i -mi la r ly ,  t h e  l o c a t i o n  of t h e  decimal  p o i n t  f o r  t h e  PF 1.5 ca t egory  

i n d i c a t e s  about  19% f a l l o u t  f a t a l i t i e s  and 7 7 %  i n j u r i e s .  The decimal  

p o i n t  f o r  PF 5 fal.ls t o  t h e  l e f t :  of the co lo red  r e g i o n  of the FC t e m p l a t e ;  

t h u s ,  t h e r e  are 100% f a t a l i t i e s  i n  th-ls ca t egory .  

A work s h e e t  f o r  each county,  as p resen ted  i n  Fig.  2 . 8 ,  i s  ve ry  

iuseful. f o r  ma in ta in ing  a record  of t h e  procedure  f o r  e s t i m a t i n g  Ea l lou t  

f a t a l i t i e s  and i n j u r i e s .  This  work s h e e t  i s  designed s o  t h a t  f a t a l i t i e s  

and i n j u r i e s  from i n i t i a l  weapons e f f e c t s  can be  t aken  i n t o  account .  

Casualt.i .es from i n i t i a l  weapons' e f f e c t s  w i l l  r e s u l t  i n  a modif ied PFP 

t o  be desc r ibed  l a t e r .  Blanks on t h e  work s h e e t  Eor t h e  pe rcen tages  of 

popu la t ion  i n  each PF ca tegory  are spaced s o  t h a t  the FC templa te  may be  

used d i . r e c t l y  on the work sheet i f  d e s i r e d .  

A sample  work s h e e t  e s t i m a t i n g  f a l l o u t  f a t a l i t i e s  and i n j u r i e s  f o r  

Anderson County, Tennessee,  i s  shown i n  F ig .  2.9.  I n  t h i s  estimate 

t h e r e  are no f a t a l - i t i e s  o r  i n j u r i e s  from i n i t i a l  weapons e f f e c t s ,  and 

t h e  7-d f r e e - f i e l d  exposure is 13,100 R,  as e s t ima ted  i n  t h e  p rev ious  

s e c t i o n .  The Anderson County PFP f o r  t h e  CSP i s  found i n  Table  B . l  

.b 

The s p a c i n g ,  S ,  i n  c e n t i m e t e r s ,  of t h e  deci.mil  p o i n t s  under t h e  
v a r i o u s  p r o t e c t i o n  c a t e g o r i e s  i s  g iven  by S = 9 . 5  log  PF. Hence, w i t h  

a cen t ime te r  s c a l e  pl-aced on t h e  work s h e e t  w i t h  6 . 6  c m  (= 9.5 l o g  5) 

l i n e d  up wi th  t h e  decimal  p o i n t  f o r  PF 5 ,  t h e  l o c a t i o n s  f o r  t h e  decimal  
p o i n t s  f o r  PFs  15 ,  28 ,  70, and 400 should  be approximate ly  a t  1 1 . 2 ,  
13 .7 ,  17 .5 ,  and 24 1/ 7 cm respective1.y.  Reproduct ion p rocesses  may a l t e r  
t h e s e  spac ings ;  hence,  care should  be  taken  t h a t  on ly  c o r r e c t  forms a re  
used I 

1 0  

1 0  



3
1

 

W
 

U
 
I a, a, 

U
 

3
 
0
 

I-4 r-4 
cd 
w

 M
 

G
 

a
d

 

U
 

cd 
E 
*ri 
U

 
v) 
a, 

I-r 
0
 

w
 

w
 

a, 
a, 
% ca 
cu 

'
N
 

.. M
 

c 
.r( 
Y

 

m
 

.. u
 rd 

W
 

u
 

3
 
0
 

d
 

r4
 

(d 
fJ4 

\D
 



4
 

3
 
a
 

0
 
5
 

'1
 

a, 
u
 

nt 
U

 
YI 
..J 

-. h
 

U
 

c 1 
0
 

2
 

u
 

0
)
 

w
 

0
 

0
 

V
 

Frr 
c*l 

0
 

h
 

L4 
P

, 

a0 
C-J c4 
ai r
l 
4
 

P.4 
i&

 

In
 

Fr, 
c4 

.. 10 
a, 
*
d
 

k
 
0
 

M
 

a, 
U

 
(d

 
u
 C
 
0
 

d
 

U
 

U
 

a, 
U

 
0
 

k
 

&
 

32 

0
 

d
 

0
'
 

0
 

N
 

.. 
.. 

.
I
 . 

.. u
 

3
 

Q
 



33  

under Region 3 ,  Tennessee.  The p e r c e n t a g e s  of t h e  p o p u l a t i o n  are e n t e r e d  

under each PF ca tegory  on l i n e  I ,  t i i t l e d  " I n i t i a l  p r o f i l e " .  

no casualt ies because of  i n i t i a l  wespons e f f e c t s ;  t h u s ,  l i n e s  2 and 3 

are l e f t  blank.  Line  4, " F i n a l  p r o f i l e , "  w i l l  b e  t h e  same as l i n e  1.. 

There are 

The FC templa te  can now be p laced  d i r e c t l y  on t h e  work s h e e t  t o  

estimate f a l l o u t  f a t a l i t i e s  and i.n.j uries (because t h e r e  were no i . n i t i a 1  

e.€ fec ts  c a s u a l t i e s ,  t h e  templa te  could have a l s o  been used d i r e c t l y  on 

Table  l 3 . l ) .  The l o c a t i o n  cor responding  t o  t h e  number 13,100 (1.31. * l o 4 )  

i s  found on t h e  l.owest scale ,  t h a t  i s ,  t h e  scale l a b e l e d  "EXTERNAL 7-DAY 

EXPOSURE ( R ) , "  and t h i s  l o c a t i o n  i s  l a i d  o v e r  t h e  decimal  p o i n t  o f  t h e  

PF 400 column. The e s t i m a t e d  faJ.Lout f a t a l i t i e s  and i n j u r i e s  i n  percent -  

a g e s  are t h e n  read  on t h e  a p p r o p r i a t e  scales on t h e  t e m p l a t e ,  accord ing  

t o  t h e  p o s i t i o n  t h e  scales are  i n t e r c e p t e d  by t h e  decimal  po:ints c o r r e -  

sponding t o  t h e  v a r i o u s  p r o t e c t i o n  categr3rie.s. 'l2iese percentages  f o r  

f a t a l i t i e s  and i n j u r i e s  are e n t e r e d  on t h e  work s h e e t  on l i n e s  5 and 7 

respec t ive ly .  T h e  "E'.i.naI. prof i.1.e" p e r c e n t a g e s  i n  l i n e  4 are m u l t i p l i e d  

by t h e  decimal  f r a c t i o n s  (percentages  :- 100) t o  o b t a i n  f a t a l i t i e s  and 

i n j u r i e s  i n  t h e i r  r e s p e c t i v e  p r o t e c t i o n  c a t e g o r i e s ,  and t h e  r e s u l t s  are 

e n t e r e d  on l i n e s  6 and 8. 'Che numbers are rounded o f f  t o  t h e  n e a r e s t  

p e r c e n t .  The r e s u l t a n t  percentages  f o r  f a l l o u t  f a t a l i t i e s  and i n j u r i e s  

i n  each PF c a t e g o r y  are l.:i.sted on l i n e s  6 and 8, t i t l e d  " F a l l o u t  f a t . "  

and " F a l l o u t  i n j  . ' I  r e s p e c t i v e l y .  These p e r c e n t a g e s  are  summed a c r o s s  

t h e  l i n e ,  conver ted  t o  t h e i r  decimal  f r a c t i o n ,  and m u l t i p l i e d  by t h e  

county p o p u l a t i o n  t o  g i v e  t h e  t o t a l  f a l l o u t  f a t a l i t i e s  and i n j u r i e s ,  

which are t h e n  l i s t e d  across  t h e  bottom of t h e  work s h e e t .  

l a e n  i n i t i a l  e f f e c t s  fatalit:i.es and i n j u r i e s  have been e s t i m a t e d  

f o r  a county,  t h e  PFPs must be modif ied t o  exc lude  t h o s e  a l r e a d y  dead 

and t o  r e f l e c t  t h e  i n c r e a s e d  v u l a e r a b i l i t y  t o  r a d i a t i o n  of t h o s e  who 

have been i n j u r e d  by i n i t i a l  e f f e c t s .  I n i t i a l  e f f e c t s  f a t a l i t i e s  are  

f i r s t  s u b t r a c t e d  from t h e  t o t a l  populnti.fsn. The i .n i t i . a l  d i s r . r i .bu t ion  of 

t h e  survi.v-Lng p o p u l a t i o n  throughout  t h e  v a r i o u s  p r o t e c t i o n  c a t e g o r i e s  i s  

assumed t o  be t h e  s a m e  as t h e  p r o f i l e  g iven  i n  t h e  PFP tables (Table  B . l  

f o r  CSP).  I n  o t h e r  words, t h e  f a t a l i t i e s  due t o  i n i t i a l  e f f e c t s  are 

assumed t o  be d i s t r i b u t e d  among t h e  p r o t e c t i o n  c a t e g o r i e s  i n  t h e  s a m e  
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p r o p o r t i o n  as t h e  o r i g i n a l  CSP popu la t ion ,  The t o t a l  number of people  

i n  each p r o t e c t i o n  ca t egory ,  i f  needed, would be  ob ta ined  hy m u l t i p l y i n g  

t h e  decimal  f r a c t i o n  corresponding t o  t h e  o r i g i n a l  pe rcen tage  i n  t h a t  

ca t egory  t i m e s  t h e  pop ida t ion  a f t e r  i n i t i a l  e f fec ts  f a t a l i t i e s  have been 

sub t r a c  t. ed e 

I n  Fig.  2 . 1 0 ,  i n i t i a l  e f f e c t s  f a t a l i t i e s  have been assumed t o  be  

6 4 4 0 .  This  number i s  s u b t r a c t e d  from t h e  t o t a l  popu la t ion  ( 6 1 , 4 9 4 )  t o  

o b t a i n  5 5 , 0 5 4 ,  which i s  e n t e r e d  i n  t h e  a p p r o p r i a t e  space .  The i n i t i a l  

p r o f i l e  on l i n e  1 i s  copied from t h e  Anderson County PFP i n  Table  B . l .  

The nuiuber of people  at PF 25, f o r  example, i s  now 63% of 5 5 , 0 5 4 ,  not  

63% of 6 1 , 4 9 4 ,  because of t h e  assumed d i s t r i b u t i o n  of  i n i t i a l  e f f e c t s  

f a t a l i t i e s .  

'The in : jur ies  due t o  i n i t i a l  e f f e c t s  have been c a l c u l a t e d  t o  be  

4 3 3 4 ,  which i s  8% oE the s u r v i v i n g  popu la t ion  of 5 5 , 0 5 4 .  The popu la t ion  

i n j u r e d  by i n i t i a l  e f f e c t s  is assumed t o  be  d i s t r i b u t e d  through t h e  PF 

c a t e g o r i e s  i n  t h e  same way as t h e  i n i t i a l  popu la t ion .  I n  o t h e r  words,  

63% of t h e  82,  o r  5%, i s  i n  PF 28; 18% of t h e  8%, o r  1% (rounded o f f ) ,  

i s  i n  PF 70; and 1 9 %  of t h e  8%,  o r  2 % ,  i s  i n  PF 400. 

Those who have been i n j u r e d  by i n i t i a l  e f f e c t s  w i l l  have a lower 

t o l e r a n c e  f o r  r a d i a t i o n  exposure.  Furthermore,  damage from in i t ia l .  

e f f e c t s  may have reduced t h e  p r o t e c t i v e  c a p a b i l i t y  of t h e i r  s h e l t e r .  

These f a c t o r s  are taken  i n t o  account  approximate ly  by moving t h e  numbers 

f o r  t h e  i.n.i.tia1 e f f e c t s  i n j u r i e s  i n t o  t h e  nex t  1.ower PF c a t e g o r i e s .  

Thus, f o r  example, i n  F ig .  2.1.0, 5 %  is  s u b t r a c t e d  from PF 28 and 

added t o  the. n e x t  lower ca t egory ,  PF 15; 1% is s u b t r a c t e d  from PF 70 and 

added t o  PF 28;  and 2% is s u b t r a c t e d  from PF 400  and added t o  PF 70. 

These s t e p s  a re  i n d i c a t e d  on l i n e s  2 ,  3 ,  and 4 of t h e  work s h e e t .  The 

b l a s t  i n j u r i e s  are l i s t e d  as a pe rcen tage  of t h e  s u r v i v i n g  popu la t ion  on 

l i n e  2;  they  have been s u b t r a c t e d  i n  t h e  top  p a r t  of l i n e  3 and added t o  

t h e  nex t  lower PF ca t egory  i n  t h e  lower p a r t  of I . ine 3 .  The f i n a l  

p r o f i l e  appea r s  on l i n e  4 ,  w i t h  pe rcen tages  0 ,  5 ,  5 9 ,  1 9 ,  and 1 7 .  

'l'he FC t empla t e  i s  now a p p l i e d  t o  l i n e  4 t o  o b t a i n  pe rcen tages  f o r  

f a l l o u t  f a t a l i t i e s  and i n j u r i e s  as be fo re .  The t o t a l  f a l l o u t  f a t a l i t i e s  

and i n j u r i e s  are c a l c u l a t e d  by m u l t i p l y i n g  t h e  r e s u l t i n g  pe rcen tages  
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(conver ted  t o  decimal  f r a c t i o n s )  by t h e  s u r v i v i n g  p o p u l a t i o n  i n s t e a d  of 

t h e  i n i t i a l  popu la t ion .  For example, i.n F i g .  2 .10 ,  t h e  t o t a l  of 2 4 , 0 0 0  

f a l l o u t  f a t a l i t i e s  is ob ta ined  by 43% of 5 5 , 0 5 4 ,  n o t  of 6 1 , 4 9 4 .  

2 .8  S i m p l i f i c a t i o n s  

The method g iven  f o r  manual e s t i m a t i o n  of f a l l o u t  c a s u a l t i e s  i s  

t e d i o u s  and tiiiie c-onsuming because many upwind weapons and many areas 

must be cons ide red .  The t i m e  r e q u i r e d  t o  make t h e  e s t i m a t i o n s  can L e  

reduced cons ide rab ly  by p r a c t i c e  on t h e  p a r t  of  the e s t i m a t o r s  and by 

a s s i g n i n g  more than  on'e person  t o  t h e  t a s k ,  as sugges ted  p r e v i o u s l y .  

The number of areas t o  be  cons idered  p e r  s t a t e  may be reduced a t  

t h e  d i s c r e t i o n  of t h e  c a s u a l t y  e s t i m a t o r s  by combining s e v e r a l  smaII 

c o u n t i e s  i n t o  a sing1.e popu la t ion  c e n t r o i d .  The i n c r e a s e  i n  e r r o r  due 

t o  t h i s  s i m p l i f i c a t i o n  w i l l  be s m a l l  i f  t h e  areas are  1.00 m i l e s  o r  more 

away from t h e  d e t o n a t i o n  and i f  a number of weapons appear  t o  be  a f f e c t i n g  

a l l  c o u n t i e s  s ini i l .ar ly .  A modif ied PFP can be c a l c u l a t e d  as desc r ibed  

below from d a t a  g iven  i n  Table  B . 1  f o r  t h e  i n d i v i d u a l  c o u n t i e s .  The 

pe rcen tages  g iven  are used t o  c a l c u l a t e  t h e  number of peop le  i n  each 

ca t egory .  The nuiiiber of people  i n  a g iven  ca t egory  f o r  each county i s  

t h e n  summed t o  o b t a i n  a t o t a l  .€or t h a t  ca t egory  f o r  the e n t i r e  group of 

c o u n t i e s .  A f t e r  t h e  sum i n  each ca t egory  has  been o b t a i n e d ,  t h e  pe rcen t -  

age  of t h e  t o t a l .  popu la t ion  of t h e  county group f o r  each ca t egory  i s  

determined.  

A s  an  example, cons ide r  t h e  combinat ion of L e n ,  S c o t t ,  and Wise 

c o u n t i e s  i n  t h e  wes tern  end of V i r g i n i a .  These c o u n t i e s  are  i n  geograph- 

i c a l  p rox imi ty ,  and none have a popu la t ion  exceeding 100,000. The 

popu la t ions  and p r o f i l e s  from Table  B . l  are as fol lows:  

L e e :  1 9 , 0 3 8 ;  0;  13; 4 4 ;  7 ;  3 6 .  

S c o t t :  25 ,G59;  0; 6 ;  3 3 ;  7 ;  5 4 .  

Wise: 35,010; 0 ;  0 ;  1 4 ;  18; 68. 

From t h e s e  numbers, the number of peop le  i n  each ca t egory  i n  each  

county i s  c a l c u l a t e d  by apply ing  t h e  pe rcen tages  t o  t h e  t o t a l  popu la t ion  

i n  each county.  The r e s u l t s  are as fo l lows :  
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Lee: 0 ;  2,475;  8 , 3 7 7 ;  1 , 3 3 3 ;  6,854. 

S c o t t :  0 ;  1 , 5 4 0 ;  8,467;  1 ,796 ;  13,856, 

Wise: 0 ;  0; 4,901;  6 , 3 0 2 ;  23,807. 

The t o t a l  p o p u l a t i o n s  and t.he p o p u l a t i o n  i n  each  ca t egory  are now 

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

Lee-Scott-Wise: 79,707; 0 ;  4,015;  21,745; 9,431.; 44,517. 

T h e  pe rcen tages  i n  ea.ch p r o t e c t i o n  ca t egory  are now c a l c u l a t e d  t o  

de t e rmine  the PFP f o r  t h e  county group:  

Lee-Scott-Wise: 79,707; 0; 5; 2 7 ;  12; 5 4 .  

... 
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3 .  CONCLUSIONS AND RECOMMENDATIONS 

3 .  I Conclusions 

A method has  been developed f o r  manual (noncomputer) e s t i m a t i o n  o f  

f a l l o u t  c a s u a l t i e s  when in fo rma t ion  on n u c l e a r  d e t o n a t i o n s  and OLI upper 

wind c o n d i t i o n s  is g iven  and when a l l  n u c l e a r  d e t o n a t i o n s  occur  w i t h i n  n 

f e w  hour s  of each  o t h e r .  [f t h e  weagons are d e l i v e r e d  ove r  a p e r i o d  of 

s e v e r a l  days o r  more, t h e  t a b l e s  g iven  h e r e  f o r  7-d exposure could  be  

a p p l i e d  w i t h  c e r t a i n  procedures  t h a t  w i l l  n o t  b e  d e s c r i b e d  h e r e .  

This  method is s imple  and a d a p t a b l e  t o  l a r g e  a t t a c k s  i n  which 

s e v e r a l  weapons a f f e c t  a g iven  area. The c a l c u l a t i o n  can b e  s i m p l i f i e d  

by combining c o u n t i e s  i n t o  groups of c o u n t i e s ,  when t h e  c o u n t i e s  are 100 

m i l e s  o r  more downwind from t h e  d e t o n a t i o n s .  The time r e q u i r e d  t o  make 

t h e  e s t i m a t i o n s  can b e  reduced by a s s i g n i n g  more than  one person  t o  t h e  

t a s k  and by a p p r o p r i a t e l y  d i v i d i n g  t h e  work among the e s t i m a t o r s .  The 

method is  compat ib le  w i t h  previous1.y developed manual t echn iques  f o r  

c s t i m a t i n g  i n i t i a l  c a s u a l t i e s  caused by t h e  e f f e c t s  of weapons. 

3 . 2  Reconmendat ions 

3 . 2 . 1  c _ ~ _ _ _ _  C a l c u l a t i o n  of f a l l o u t  p a t t e r s  

A computer ized mathemat ica l  model should  be  developed t o  compute 

and p l o t  h o t l i n e s  from t h e  DFUS d a t a  and a s t a n d a r d i z e d  h y p o t h e t i c a l  

a t t a c k ,  such as t h e  CRP-2B a t t a c k .  The computer -ca lcu la ted  7-d r a d i a t i o n  

exposure  should  be determined a t  s e v e r a l  l o c a t i o n s  f o r  s e v e r a l  wind 

c o n d i t i o n s  and compared w i t h  t h e  manual estimate of t h e  7-d r a d i a t i o n  

exposure .  

of e r r o r  i n t roduced  by u s i n g  manual t echn iques .  

These comparisons would s e r v e  as an  i n d i c a t i o n  of t h e  deg ree  

It w a s  i n t ended  a t  t h e  i n i t i a t i o n  of t h i s  p r o j e c t  t h a t  such  c a l c u l a -  

t i o n s  would be made. A t h e o r e t i c a l  model was developed f o r  computer 

mapping of h o t l i n e s  based on DFUS d a t a ,  b u t  t h e  computer program w a s  n o t  

developed hecause i t  became apparent. t h a t  t h e  magnitude o f  t h i s  e f f o r t  

w a s  beyond t h e  scope  of t h i s  p r o j e c t .  The more u r g e n t  r equ i r emen t s  € o r  
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t h e  p r o j e c t ,  such as t h e  development of t h e  PFPs and t h e  merhod of  

e s t i m a t i n g  c a s u a l t i e s ,  were completed i n s t e a d .  

3 . 2 . 2  - Extended a t t a c k s  

A r e p o r t  should  be  prepared  t o  d e s c r i b e  methods f o r  manual e s t i m a t i o n  

of f a l l o u t  c a s u a l t i e s  f o r  a t t a c k s  that  are d e l i v e r e d  ove r  a pe r iod  of 

d a y s  o r  weeks r a t h e r  than  i n  one day. Such a t t a c k s  may become i n c r e a s i n g l y  

p robab le  w i t h i n  t h e  nexL f i v e  years i n  view of  i n c r e a s e d  submarine 

missile deployment,  developments i n  mobile  land-based i n t e r c o n t i n e n t a l  

b a l l i s t i c -  missiles, and e f f e c t i v e  CRP. The methods g iven  i n  t h i s  r e p o r t  

can be  a p p l i e d  f o r  such extended a t t a c k s  w i t h  the a d d i t i o n  o f  ano the r  

s e t  o f  t a b l e s .  
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Appendix A 

ESTIMATES O F  SEVEN-DAY FREE:-FIELD RADIATION EXPOSURES 
FROM FALLOUT FRON NUCLEAR WEAPONS 

This  appendix c o n s i s t s  of 2 1  t a b l e s  and seven f i g u r e s  f o r  use  i n  

e s t i m a t i n g  f a l l o u t  exposures .  Tables A . 1  through A.21 p r o v i d e  estimates 

of t h e  7-d cumulat ive r a d i a t i o n  exposures  i n  roentgens  due t o  f a l l o u t  

from n u c l e a r  d e t o n a t i o n s .  The l e f t h a n d  column i n d i c a t e s  the d i s t a n c e  

upwind i n  m i l e s  a long  t h e  h o t l i n e  f r o m  t h e  county to t h e  popu:Lation 

c e n t r o i d  detonat i .01~.  The Eirst row i n d i c a t e s  t h e  d i s t a n c e  crosswind i n  

miles, which i s  measured a t  r i g h t  a n g l e s  from t h e  h o t l i n e  and a t  r i g h t  

a n g l e s  t o  t h e  s t reaml i .nes  i n  t h e  v i c i . n i t y .  The s t reaml i .nes  i n d i c a t e  t h e  

d i r e c t i o n  of f low of t h e  e f f e c t i v e  f a l l o u t  winds.  The h o t l i n e  i s  the 

s t r e a m l i n e  t h a t  passes through t h e  d e t o n a t i o n  p o i n t .  

There are t h r e e  sets of tables---one each f o r  s m a l l ,  medium, and 

l a r g e  weapons r e s p e c t i v e l y  [l, 5 ,  and 20 megatons (MT) 1 .  In each se t  

t h e r e  are seven t a b l e s  corresponding t o  average  e f f e c t i v e  f a l l o u t  wind 

v e l o c i t i e s  of 5 ,  1 0 ,  20 ,  30, 4 0 ,  50, and 60 mph. When t h e  f a l l o u t  

c o v e r s  a l a r g e  area, the numbers f o r  a given  wind c o n d i t i o n  and weapon 

s i z e  may occupy several pages.  

The cumulat ive r a d i a t i o n  expos-ires are g iven  f o r  a 7-d p e r i o d  i n  

o r d e r  t o  correspond w i t h  t h e  "Penalty" t a b l e ,  shown i n  Appendix C (Table  

C . l ) .  The exposure p e r i o d s  cons idered  i n  t h i s  t a b l e  are  one week, one 

month, and four  months. The r a d i a t i o n  exposures i n  Tables  A . l  through 

A . 3  can be conver ted  t o  14-,  30-, and 126-d exposures  u s i n g  F i g s .  A . 1 ,  

A.2, and A.3 r e s p e c t i v e l y .  The t i m e  f a l l o u t  arr ives  a t  a g i v e n  l o c a t i o n  

a f t e r  t h e  d e t o n a t i o n  i s  f i r s t  c a l c u l a t e d  by d i v i d i n g  t h e  downwind d i s t a n c e  

by  t h e  average  e f f e c t i v e  f a l l o u t :  wind speed.  T i m e  of a r r i v a l  of t h e  

f a l l o u t  is l o c a t e d  on t h e  x-axi.s o f  t h e  a p p r o p r i a t e  f i g u r e ,  and t h e  y- 

v a l u e  i s  read  o f f  t h e  curve .  T h i s  y-value and the 7-d r a d i a t i o n  exposure 

are m u l t i p l i e d  t o  o b t a i n  t h e  exposure f o r  t h e  longer  p e r i o d  of time. I n  

.L 

* 
The c loud  r a d i u s  may have t o  b e  taken  i n t o  account  if i t  i s  

s i g n i f i c a n t  compared t o  t h e  downwind d i s t a n c e .  
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a l l  cases t h e  p e r i o d  of exposure begins  f rom t h e  t i m e  t h e  f a l l o u t  a r r i v e s  

a t  a g iven  l o c a t i o n ,  not from t h e  t i m e  of thc. d e t o n a t i o n .  

The estimates of r a d i a t i o n  exposure were c a l c u l a t e d  u s i n g  t h e  WSEG- 
>4 

10 model f o r  f a l l o u t  d e p o s i t i o n  as modif ied by t h e  Nat ional  Academy of 

Sc iences .  A s h e a r  wind of 0 . 2  mph p e r  k i l o f o o t  of c loud h e i g h t  was 

assumed i n  a l l  c a s e s .  

The K-factor ( c a l l e d  " a r e a - i n t e g r a l "  i n  The E f l e c t s  of Nuclear 
-k k 

Weapons ) p e r  k i l o t o n  of f i s s i o n  y i e l d  i s  d e f i n e d  by 

a r e a  

where KO i s  t h e  1-h dose ra te  over  an  element of a r e a  dA and the  product  

i s  i n t e g r a t e d  over  the e n t i r e  area covered by t h e  f a l l o u t .  For t h e  t a b l e s  

p r e p a r e d  h e r e ,  t h e  K-factor w a s  taken t o  be 2000 R / h  s q  m i l e  kT 

f i s s i o n .  The Defense C iv i l  Preparedness  Agency uses  1930 f o r  t h e  K- 

f a r - t o r ,  as recommended by t h e  Nat iona l  Academy of Sc iences .  
-1. 2 The r a d i o a c t i v i t y  is assumed t o  decay w i t h  t i m e  accord ing  t o  t , 

where t i s  t h e  t i m e  i n  hours  a f t e r  t h e  d e t o n a t i o n .  Four i s o m e t r i c  

drawings i n  F i g s ,  A.4 through A . 7  show t h e  7-d exposure €or  a l a r g e  

weapon f o r  wind speeds of 5 ,  1 0 ,  20,  and 60 mph. 

>k 
M. Polan ,  A n  Analys is  of t h e  Fallout-cr-e&i.ction ModeLz. Presented  

a t  t h e  USNRDL-DASA I g J l o u t  Symposium -- of September 1962, Volume 1: 
A n a l y s i s ,  Comparison and C l a s s i f i c a t i o n  of Models, Ford Instrument  
Company, D i v i s i o n  of Sperry Rand Corpora t ion ,  S e p t .  8 ,  1966. 

*I( -L , ,. 
S. Glass tone  and P .  Dolan (Eds . ) ,  The E f f e c t s  of Nuclear  Weapons, .....- 

3rd e d . ,  U . S .  Department of Defense and U.S.  D e p a r t m e n t - f  Energy, 1977. 



Tab le  A . 1 .  Est imated  r a d i a t i o n  exposures  from fallout, assuming 
s m a l l  y i e l d  weapon, 7 4  exposure  (EL),  and e f f e c t i v e  f a l l o u t  wind speed  
of 5 mph. 

- __I__ ._.-._-_I.-..- 

Distance btueen 
CZ and county 
cancroid (miles) 

Distance crosswind (mil@s) 

-I_- 

-10 
-5 
0 
5 

10 

15 
20 
25 
30 
35 

40 
45 
so 
55 
60 

65 
70 
75 
80 
as 

0 

0 
19 

6 297 
5936 
3329 

2 135 
1433 
995 
711 
519 

386 
29 1 
223 
172 
13U 

105 

66 
53 
43 

a3 

5 

0 
1 

1 0 5 8  
2860 
2232 

1634 

8652 
64 1 
474 

36 2 
27 6 
213 
166 
130 

102 
81 
65 
52 
42 

1 1 8 8  

10 15 X 25 30 35 40 45 50 55 69 65 

0 0 0  0 0  0 0 0 0 0 0 0  
0 0 0  0 0 0  0 0 0 0 0  0 
5 0 0  0 0 0  0 0 0 0  0 0 

320 8 0  0 0 0 0 0 0 0  0 0  
673 91 fi 0 0 0 0 0 0 0  0 0 

0 0 0 0  0 0  733 193 30 
0 0 0  0 0  677 265 71 13 2 0 0 

0 0  576 290 1 1 1  32 7 1 0 0 0 0  
470 2817 135 53 17 4 1 0 0 0 0 0 
376 251 TU2 69 29 10 3 1 0 0  0 0  

298 216 137 77 38 16 6 2 1 0  0 0  
2 3 6  101 125 7 8  44 22 io 4 1 0 0  0 
187 150 110 74 46 26 13 6 3 1 0 0 
148 123 95 68 45 28 16 9 4  2 1 0 
i r e  101  a i  61 43 28 i a  i o  6 3 1 1 

9 4  a2 68 53 39 28 ia 1 2  7 4 2 1 
76 61 57 46 35 2 6  18 12 8 5  3 1 
61 55 47 39 31 24 17 12 e 5  3 2  
49 45 39 3 3  27 21 16 12 8 6 4 2 
40 37 3 3  28 23 19 15 1 1  8 6  4 3 

3 0 0  

90 34 34 32 30 27 24 20 17 13 10 8 6 4 3 
95 28 27 26 25 22 20 17 1 Q  12 9 7 5  4 3 
100 23 21 22 20 19 17 15 12 10 a 7  5 4 3 
110 15 15 14 14 1 3  12 10 9 a 7 5 4  3 3 
120 10 1 c  10 9 9 8 7 7  6 5 4 u  3 2 

2 2  140 5 5 5 4 U u 4 3 3 3 2 2 
160 2 i 2 2 2 2 2 2 2 2 1 1 1 1 
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Table  A . 2 .  
s m a l l  y i e l d  weapon, 7-d exposure  ( R ) ,  and e f f e c t i v e  f a l l o u t  wind speed 
o f  10 mph. 

Es t imated  r a d i a t i o n  exposures  f r o m  f a l l o u t ,  assuming 

. . .-. ... . .. 
Distance between 
GZ and county Dlatancc crosswind (miles) 
centroid (miles) 

0 5 10 1 5  20 

o o n n ~  

4 3 6 1  206 o o o 
4 0 0 0 0  

5 5 2 1  1 1 0 2  9 n 0 
3 7 0 9  1379  7 1  1 0 

2 5  1 0  

0 0  
0 0  

15 

0 
J 

un 45 5 0  55  so 6 5  

o n o o o o  
0 0 0 0 0 0  
0 0 0 0 0 0  
0 0 0 0 0 0  
0 0 0 0 0 0  

0 0 0 0 0 0  
0 0 0 0 0 0  
0 0 0 0 0 0  

0 0 0 0 0 0  

0 0 0 0 0 0  
0 0 0 0 0 0  
0 0 0 0 0 0  
0 0 0 0 0 0  
0 0 0 0 0 0  

1 0 0 0 0 0  
1 0 0 0 0 0  

o n o o o o  

- 1 0  
- 5  

0 
5 

1 0  

O D  

0 0  
n o  

0 
0 
0 

1 5  
2 0  
25  
1 0  

0 0  
0 0  
0 0  
1 0  
2 0  

4 0  
7 1  

0 
0 
0 

1 1 9 4  876 146  7 3  4 
9 6 5  7 4 7  1 4 7  9 7  16  

788 6 3 7  3 3 6  1 1 6  2 6  
650  5 4 3  317 129  3 7  

452  397 267  13R 5 5  
1RL 3 4 0  2 4 1  1 3 7  6 1  

54n  463 2 9 3  1 3 6  $7 

0 
0 

0 
0 
0 
1 
1 

2 
4 
5 
7 
9 

10 
11 
12  
1 3  
13  

3 5  

u o  
4 5  
5 0  
5 5  
6 0  

6 5  
7 0  
7 5  
R O  
8 5  

9 0  
9 5  

100 
105 
110  

115 
120  
12 5 

12 2 
17 U 
22 6 

324 2 1 1  217  1 3 2  h 5  
276 2 5 1  194  1 2 5  6R 

27 9 
3 1  12  
34  14 
16 17 
37  19 

37 20 
37 21  
16 12  
75 22 
3 4  22 

2 3 7  219  1 7 1  1 1 7  h B  
204  190 154  109  6 7  
176 l h 6  137 1 0 0  6 5  

1'3 145 122 9 2  6 7  

116 1 1 1  91 1 7  55  
102 9 R  9 6  6 9  52 

90 8 6  7 7  6 3  U R  

79 7 6  hR 5 7  4 4  
7 0  6 7  6 1  5 2  4 1  
6 1  6 0  5 9  U 7  l R  
54 5 3  49 4 2  1 4  
4 4  47  4 1  18 1 2  

4 3  4 2  3'3 1 4  29  

133 127  i n s  R U  5 9  

2 0 0 0 0 0  
2 1 0 0 0 0  
3 1 0 0 0 0  

4 2 1 0 0 0  
5 2 1 0 0 0  
6 3 1 0 0 0  
7 3 1 1 0 0  
7 4 2 1 0 0  

R 4 2 1 0 0  
8 5 2 1 1 0  
9 5 3 1 1 0  
9 5 3 2 1 0  
9 6 3 2 1 1  

9 6 4 2 1 1  
8 6 4 2 1 1  
8 6 9 3 2 1  
7 5 4 3 2 1  
7 5 4 3 2 1  

32 22 

29 20 
3n 21 

13  
1 4  
1u 
1 3  
13 

130  
135 

27 19 
25  19 

23 18  
20  16 
17 14 
14 12 
12 10 

13  
12  
1 1  

3 
d 

140  
150  
160  
1 1 0  
1 R O  

200  
25 0 

34 3 3  3 1  28 24  
27 1 7  25  2 3  2 0  
22 2 1  717 19  1 7  
18 17 17  1% 1U 

12 1 1  1 1  10  9 
u 4 4 4 4  

8 7 6 5 4 3 1 2 1  
3 1 1 1 2 2 2 1 1  

7 0  7 5  R O  37 10 

l o n o ?  
1 0 0 0 0  
1 1 0 0 0  

3 1 1 0 0  

3 2 1 0 0  
4 2 1 1 0  
5 3 1 1 0  
6 1 2 1 0  
1 4 2 1 1  

2 i o o n  

95  100  105 110  115  120  1 2 5  130  115  

3 0 0 0 0 0 0 0 0  

0 0 0 0 0 0 0 0 0  
0 * 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0  

I ) ~ J O O O O O O  

o o o o o n o o o  

n n a o o o o o o  
r ) r ) o o o o o n o  
o o o o o o o o n  

n n o o o o o o o  
i o o o o o o n o  
1 0 0 0 0 0 0 0 0  
1 1 0 0 0 0 0 0 0  
1 1 0 0 0 0 0 0 0  

1 1 3 0 0 0 0 0 0  
7 1 1 0 0 0 0 0 0  

0 ~ 0 0 0 0 0 0 0  

9 0  
9 5  

l o o  
105 
110 

115  
120  
125 
130 
115 

140  
145 
150 
155 
160 

9 6 U 3 2  
1 0 7 5 3 2  

1 0 7 5 7 7  
1 1 R 5 4 2  
1 1 R h U 3  
1 1 8 b 4 3  
1 1 P 6 4 3  

1 1 R 6 5 3  
1 1 R h 5 3  
1 1 8 6 5 4  
1 1 A 7 5 4  
1 0 P h 5 U  

9 8 6 5 4  
9 7 h 5 4  
7 6 5 4 4  
6 5 5 4 3  
5 4 U l l  

3 2 2 ' 2  

165 
170  
175 
1RO 
185 

190  
195 
20 0 
210  
220 

730 
24  0 

2 1 1 0 0 0 0 0 0  
2 1 1 1 0 0 0 0 0  
2 1 1 1 0 0 0 0 0  

~ 2 1 1 0 0 0 0 0  
2 2 1 1 1 0 0 0 0  
1 2 1 1 1 0 0 0 0  
3 2 2 1 1 1 0 0 0  
3 2 1 1 1 1 0 0 0  

1 2 2 1 1 1 1 0 0  
3 2 1 1 1 1 1 0 0  
1 2 2 2 1 1 1 1 0  
3 2 1 2 1 1 1 1 1  
2 7 1 2 1 1 1 1 1  

2 1 1 1 1 1 1 1 1  

26 0 
2 R O  
10 0 
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T a b l e  A . 3 .  Est imated  r a d i a t i e n  exposures from f a l l o u t ,  assuming 
s m a l l  y i e l d  weapon, 7-11 exposure  (FA), and e f f e c t i v e  f a l l o u t  wind speed  
of 20 mph. 

.__il_ ~ 

DLstance between 
GZ and county 
centroid (miles) 

Distance crosswind (miles) 

___I_ -- 
0 5 10 1 5  20 2 5  30 '15 0 0  45 5 0  55 6 0  6 5  

0 0  0 0 0 0 0 0  - 5  0 0 0 0  0 n 
0 2 5 4 6  24  0 0 0  0 0 3 0 0 0 0 0 0  
5 40U3 1 9 0  0 0 0  0 0 0  0 0 0 0  0 0 

10  3 1 9 7  3 9 6  1 o n  0 0 0 0 0 0 0  0 0  
0 0  15  2 5 6 3  5 6 1  6 0 0  0 0 0  0 0 0 0  

2 0  
2 5  
30 
3 5  
uo  

115 
5 0  
5 5  
6 0  
6 5  

2 0 9 0  
1 7 3 1  
1 4 5 4  
1 2 3 5  
1 0 6 0  

918 
8 0 1  
7 Ok3 
6 32  
5 6 6  

hUR 
6 7  4 
h67 
hU2 
6 0 7  

Sh P 
5 2 8  
4t39 
4 5 3  
4 1 9  

1 9  o n 0 0  0 0 0 0 0 0 0  
0 0  0 0 0 0 0 0 0  40 o n  

6U 1 0  n 0 0 0 0 0 0 0 0  
90 3 0 0 0  0 0 0 0 

1 l U  7 0 0 0 0 0 0 0 0 0 0  

0 0 0  0 0  1 3 5  1 2  0 0 0 0 0 
1 5 1  1 9  1 n 0 0 0 0 0 0  0 0 

0 0  1 6 1  2 5  2 0 n 0 0 0 0 0  
1f.h 3 1  3 3 0 0 0 0 0 0  0 0  
169 3 7  U 0 0 0 0 0 0 0 0  0 

n00 

7 0  509  387 1 7 0  U 3  6 1 0  0 0 0 0 0  0 0  
0 0  7 5  4 5 9  357  1 6 9  U9 9 1 0 0 0 0 0  0 

H O  4 1 U  330 1 6 6  53 1 1  1 0 0 0 0 0 0 0 0  
8 5  3 7 5  7 0 4  1 6 3  5 1  1 3  0 0 0 0 0 0 0  2 0  

0 0 0  9 0  340 2R1 1 5 8  6 1  1 6  1 0 0 0 0  0 

9 5  309 259 1C.3 6U 19  U 1 0 0 0 0 0  0 0 
10 0 2 8 2  2UO 1 4 7  6 5  21  5 1 0 0 0 0 0 0 0  
1 0 5  2 5 7  2 2 1  l U l  6 7  2 3  6 1 0 0 0 0 0  0 0  

0 0  110 2 3 5  205 1 3 5  h 7  2 5  7 2 n 0 0 0 0  
11 5 2 1 6  1 9 0  1 2 9  6 9  2 7  9 2 0 0 0 0 0 0 0  

1 2 0  l 0 P  176 122 6 7  2 9  10 3 1 0 0 0 0  0 0 
1 2 5  1 8 2  1 6 3  l l h  h 6  1 0  1 1  3 1 0 0 0 0 0 0  
1 3 0  16H 1 5 1  1 1 9  6 5  31  12  U 1 0 0 0 0  0 0 
1 3 5  1 5 5  1UO 1 0 4  6'4 32 1 3  5 1 0 0 0 0  0 0 
1uo lU3 1 3 0  9 9  6 2  3 3  1U 5 2 0 0 0 0 0 0  

1 4 5  1 3 2  1 2 1  q 3  h l  3 3  1 5  6 L 1 0 0 0 0 0  
150 1 2 2  1 1 3  8R 5 9  3 3  16 6 2 1 0 0 0  0 0  
1 5 5  1 1 3  1 0 5  a 3  57 3 3  1 7  7 3 1 0 0 0 0 0  
160 1 0 5  9 P  7'3 5 5  J I  17 R J 1 0 0 0  0 0 
l b 5  9A 9 1  7 u  5 3  3 3  18 8 3 1 0 0 0 0 0  

1 7 0  91  8 5  7 0  5 0  3 7  19 9 4 1 0 0 0  0 0  
1 7 5  R U  7 9  h 6  48 31 14  9 4 2 1 0 0  o n  
1 9 0  79 7 4  6 7  Uh 3 1  18 10 '4 2 1 0 0 0 0  
190 6 8  6 5  5 5  U2 27 18 10 5 2 1 0 0  0 0  
20 0 60 5 7  4 9  3 q  2 9  18 11 6 3 1 0 0 0 0  

21 0 C 2  5 0  0 4  35  2h 17 11 0 3 1 1 0 0 0  
220 46 4u 1 9  3 7  2 u  17 11 6 3 2 1 0 0 0 
2 3 0  4 C  39 3 5  ?9 2 2  16 11  7 4 2 1  0 0 0 

1 0 0  2u0 35 3 4  31 2 h  21  15  10 7 4 2 1 
2h 0 7R 27 2 5  2 1  1 7  1 3  10 7 U 3 1 1 0 0  

280 ? L  2 1  20  1 7  15  12 9 6 U 3 2  1 1 0 
30 0 17  1 7  1 6  l U  1 2  10  R 6 U 3 2  1 1 0 
350 10 10  '3 a 8 7 5 4 3 1 2  1 1 1 

51 0 2 2 2 2 2 2 2 1 1 1 1 1 1 1 
20 0 b 6 6 5 5  U U J 3 2 2  1 1 1 

~ _ _  _-_.i.____l __ -- 

, 
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Table A . 4 .  Esttrnated radiation exposures f r o m  f a l l o u t  assuming 
s m a l l  y i e l d  weapon, 7-d exposure (R), and effective fallout wind speed 
of 30 mph. 

---.._ II_ ~ .......II I______ ....... ... .- .- 
Distanca hatween 
GZ and county 
centroid (n i las )  

Distance crosswind (miles) 

- 5  
0 
5 

1 0  
15  

? O  
2 5  
3 0  
3 5  
4 0  

4 5  
5 0  
5 5  
60 
6 5  

7 0  
7 5  
A0 
H5 
9 0  

9 5  
100 
105 
110 
1 1 5  

1 2 0  
1 2 5  
1 3 0  
1 3 5  
140  

14 5 
150 
1 5 5  

155 

1 7 0  
175 
1 A O  
185  
190 

195  

21 0 
220  
2 3 0  

240  
250 
2 6 0  
? A  0 

i t i n  

20 0 

) n o  

17 0 
14 0 
IhO 
i u  n 
uno 

45 0 
50 0 
50  0 

0 

0 
1 1 7 7  
3 0 7 1  
2 6 2 3  
2 2 4 0  

1 9 2 0  
l h 6 5  
1 452  
1 2 7 5  
11 27 

1 0 0 3  
8 9 7  
8 C6 
7 2H 
6 5 9  

h 00 
5U7 
50 1 
4 6 3  
430  

399 
37 1 
7 u5 
3 2 2  
3 00 

2 8 0  
2 h L  
246 
2 3 0  
2 16 

2 0 3  
190 
1 7 9  
1 E 9  
157  

1 5 0  
1 c 1  
1 3 4  
126 
119 

113 
1 0 7  

96 
R7 
7R 

71 
64 
5R 
48 
4c  

34 
7R 
2 u  
2 0  
17 

12 
R 
4 

5 

0 
4 

4 0  
1 1 0  
2 0 6  

30 1 
?7 2 
4 1 6  
U 3 8  
446 

944 
u 3 5  
4 2 3  
uoe 
39 1 

37 7 
3 5 6  
1 3 8  
1 2  1 
705 

2 9  c 
2 7  5 
26 1 
24 7 
2 3 4  

222  
2 1 1  

1 8 9  
1 7 9  

17C 
1 6 1  
1 5 3  
1 4 5  

2n0 

1 3 8  

1 3 1  
1 2 4  
118  
1 1 2  
1 0 7  

1 0 2  
9 7  
8 8  
7 9  
7 2  

6 6  
6C 
5 5  
46 
3 9  

12 
2 7  
2 1  
20  
17 

1 1  
A 
U 

10 

0 
0 
0 
0 
0 

1 
4 

10 
1 R  
2R 

3 a  
50 
6 1  
7 2  
R 2  

9 0  
9R 

1ou 
107 
109 

1 1 1  
1 1 2  
1 1 2  
1 1 2  
1 1 2  

1 1 0  
109 
107 
1 0 5  
lfl 7 

10 1 
99 
9 6  
q 3  
9 0  

R R  
8 5  
q 2  
7 9  
7 1  

1 4  
7 1  
b h  
h l  
5 7  

5 1  
u9 
4 5  
3') 
3 3  

2 H  
24 
2 1  
1 8  
1 5  

1 1  
7 
4 

15 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

1 
1 
2 
4 
6 

A 
1 1  
1 4  
11 
2 0  

2 2  
2 5  
2 8  
3 0  
3 2  

3 4  
7 6  
3 8  

(11 

u 2  
4 3  
40 
4u 
u u  

4 5  
u 5  
4 4  
u u  
u u  

4 3  
43 
4 1  
4 0  
3 8  

3 h  
7 5  
3 3  
7') 
76 

2 1  

1 7  
1 5  
1 3  

9 
7 
3 

un  

2 n  

M 

0 
0 
0 
0 
n 
0 

0 
0 
0 

n 

n 
0 
0 
0 
0 

0 
1 
1 
1 
2 

2 
3 
4 
5 
6 

7 
9 
9 

1 0  
1 1  

1 2  
1 4  
1 5  
I S  
1 7  

1 7  
1 8  
1 9  
2 0  
2 0  

2 1  
2 1  
2 2  
2 2  
2 2  

2 2  
2 1  
2 1  
2 0  
1 9  

1 7  
1 5  
1 4  
1 2  
11 

R 
6 
1 

2 5  

0 
0 
0 
0 
n 

0 
fl 
0 
0 
0 

0 
r) 

0 
0 

n 

n 
0 
0 
0 
0 

0 
0 

0 
1 

1 
1 
1 
2 
2 

3 
3 
0 
4 
5 

5 
6 
6 
7 
7 

9 
9 
9 

10 
11 

11 

n 

1 2  
12 
12  
1 2  

11 
1 1  
10 
9 
9 

7 
5 
3 

3 0  35 4 0  4 5  50 5 5  60 6 5  

0 0 0 0 0 0  0 0 
0 0 0 0 0 0 0  0 
0 0 0 0 0 0 0  0 
0 0 0 0 0 0  0 0 
0 0 0 0 0 0 0  0 

0 0 0 0 0 0  0 0  
0 0 0 0 0 0 0  0 
0 0 0 0 0 0 0  0 
0 0 0 0 0 0 0 0  

0 0 0  0 0  0 0 0 

0 0 0 0 0 0  0 0 
0 0 0 0 0 0 0 0  
0 0 0 0 0 0  0 0 

0 0  0 0 0 0 0 0  
0 0 n 0 0 0  0 0 

0 0 n 0 0 0  0 0 
0 0 0 0 0 0  0 0  
0 3 0 0 0 0 0  0 
0 3 0 0 0 0 0 0  
0 0 0 0 0 0 0 0  

0 0 0  0 0  0 0 0 
0 J 0 0 0 0  0 0 

0 0 0  0 0  0 0 0 
0 3 0 0 0 0 0 0  
0 0 0 0 0 0 0 0  

0 0 0  0 0  0 0 0 
0 0 0  0 0  0 i) 0 

9 0 0 0 0 0  0 0 
0 0  0 3 0 0 0 0  
0 0  0 0 0  0 0 0 

0 0 0 0 0 0 0  0 
0 0 0 0 0 0 0  0 
1 0 0 0 0 0  0 0 
1 0 0 0 0 0 0 0  
1 0 n 0 0 0 0  0 

1 0 0 0 0 0  0 0 
1 0 0 0 0 0  0 0 
2 0 0 0 0 0 0 0  

0 0  0 '  0 2 0 0 0 
2 1 0 0 0 0 0  0 

0 0 0  0 0  2 1 0 
1 1 0 0 0 0 0 0 

0 0 0  0 0  1 1 0 
4 0 0 0  0 0  1 0 
4 2 0 0 0 0 0  0 

0 0 0  0 0  5 2 1 
5 2 1 0 0 0 0 0  

0 0  0 0 0  6 3 1 
7 3 1 1 0 0 0 0  
7 v 2 1 n 0 0 0 

7 0 2 1 0 0  0 0 
0 7 4 2 1 1 

7 I) 3 1 1 0 0 0  
7 11 3 2 1 0 n 0 
6 4 1 2 1 1 0 0  

5 9 3 2 1 1 0 0 
4 3 2 2 1 1 1 0 
2 2 2 1 1 1 1 0 

0 0  
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Table  A . 5 .  Est imated  r a d i a t i o n  exposures  from f a l l o u t ,  assuming 
s m a l l  y i e l d  weapon, 7-6 exposure  ( R ) ,  and e f f e c t i v e  f a l l o u t  wind speed 
of 40 mph. 

__.__--.I -_--_-.--.-I 

Distance betveen 
GZ and county Distance crosswind (mllea) 
centroid (miles) 

I_^__ _I __ ___ 

- 5  
0 
5 

10 
1 5  

2 0  
2 5  
30  
3 5  
4 0  

4 5  
50  
5 5  
6 0  
6 5  

7 0  
7 5  
90 
I35 
9 0  

9 5  
100 

110 
1 1 5  

120  
125  

105  

- 
0 

0 
1 3 6 1  
2 4 5 2  
21R5 
1 9 4 0  

1 7 2 3  
1 5 3 5  
1 3 7 3  
1 2 3 3  
1 1 1 2  

1 0 0 7  
9 15 
8 36 
7 6 5  
7 0 3  

6 47 
5 98 
5 54 
514  
47R 

u 4 5  
4 16 
380 
3 65  
3 4 4  

325  
308 

1 3 0  
1 3 5  
1 4 0  

14 5 
150 
155  
16 0 
16 5 

17 0 
175  
180  
185  
190  

195 
20 0 
20 5 

22 0 

230  
240 
25 0 
250 
27 0 

2R 0 

1.20 
34 0 
36 0 

380 
U00 
450 
50 0 
60 0 

7 0 0  
9 0 0  

2 1  n 

3on 

2 9  1 
276  
2 5 1  

248  
2 35 
2 2 3  
2 12 
2 0 2  

192  
1 R 3  
1 7 4  
166 
158  

1 5 1  
1 4 4  
137 
1 3 1  
120 

i i n  
1 0 1  

93 
Pc, 
79  

7 3  
62  
53 
Oh 
40 

35 
30 
22 
16 
9 

5 
3 

5 10 

0 0  
1 0 
9 0  

30 0 
6 9  0 

1 2 4  0 
1 8 3  0 
2 3 6  1 
2 1  6 3 
30 4 6 

3 2 1  1 0  
330  1 5  
3 3 3  2 1  
'332 27  
328 3 3  

3 2 2  4 0  
315  9 5  
3 0 7  5 2  
298  58  
288  63  

278  6 8  
26R 7 2  
2 5 8  7 6  
248  7 8  
2 3 9  80 

2 3 c  e l  
2 2 1  A2 
2 1 3  R 3  
205 84 
197  R U  

1 8 9  A 4  
1 8 2  A4 
1 7 4  P 3  
1 6 8  R 3  
1 6 1  8 2  

1 5 5  8 1  
149 R O  
1 u 3  7 9  
137 7 8  
1 3 2  7 7  

1 2 1  7 5  
122  7 4  
1 1 7  7 2  
1 1 3  71 
i n 4  6 8  

9 5  6 5  
8 9  6.2 
8 3  5 9  
7 7  5 h  
7 1  5 3  

6 6  5 0  
5 7  44 
4 9  4 0  
4 3  3 5  
38 3 1  

3 3  28 
2 9  2 5  
2 1  1 9  
1 5  1 4  

9 A 

5 5 
3 3 

15 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
1 

1 
2 
3 
u 
5 

6 
A 

11 
1 3  

1 4  
1 6  
17 
1 9  

i n  

2 n  

2 2  
2 3  
2 4  
2 5  
2 7  

2 8  
2 9  
79  
3 0  
3 1  

3 2  
32 
3 2  
3 3  
3 3  

3 3  
3 3  
3 3  
32 
3 7  

31 
29 
2 7  
2 5  
2 3  

2 1  . 1 9  
1 5  
1 2  

7 

4 
3 

20 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
1 
1 
1 

1 
2 
2 
2 
3 

3 
4 
4 
5 
6 

6 
7 
7 
R 
9 

9 

1 1  
1 1  
1 2  

1 3  
1 4  
1 5  
1 5  
1 6  

1 6  
l h  
1 h  
16  
1 5  

1 5  
1 9  
1 2  

9 
6 

4 
2 

i n  

2 5  

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

0 
n 
n 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
n 
0 
1 
1 

1 
1 
1 
1 
2 

2 
2 
2 
3 
3 

4 
5 
5 
6 
6 

7 
R 
9 
9 
9 

9 
9 
8 
7 
5 

3 
2 

30 35 uo 

0 0 0 
0 0 0 
0 0  0 
0 0 0 
0 0  0 

0 0 0 
0 0 0  

0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0  

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0  

0 0 0  

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0  0 
1 0 0 
1 0 0  

1 0 0 
1 0 0 
1 0 0 
2 0 0 
2 1 0 

2 1 0 

4 1 0 
4 2 1 
5 .? 1 

5 2  1 
5 J 1 
5 3 2 
5 3 2 
4 3 2 

3 2 2 
2 2 1 

3 1 0 

45 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
1 
1 
1 
1 

1 
1 

5 0  

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
1 
1 

1 
1 

5 5  

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
1 

1 
1 

6 0  

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

65  

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 



Table A . 6 .  Est imated r a d i a t i o n  exposures  from f a l l o u t ,  assuming 
small y i e l d  weapon, 7-d exposure ( R ) ,  and e f f e c t i v e  f a l l o u t  wind speed 
of 50 mph. 

Distance btevaen 
CZ and county 
centraid (miles) 

1 __--___I_.. ~ . 
L n 

-5  0 
0 1 1 0 2  
5 2 0 3 3  

1 0  1H59 
1 5  1 6 9 3  

20  1 5 7 9  
2 5  1 3 9 9  
3 0  1 2 7 5  
35  1 1 6 4  
4 0  1 0 6 6  

u 5  9 7 8  

5 5  8 3 1  
6 0  7 6 9  
6 5  7 1 4  

7 0  664  
7 5  6 18 
90 5 7 7  
9 5  5 40 
9 0  5 0 6  

9 5  475  
100 4 u7 
10 5 4 2 1  
110 397 
11 5 375 

120 3 54 
125 3 35 
130 31R 
1 3 5  3 0 1  
140 2 R7 

1 4 5  274  
150  2 6 2  
15 5 250 

165 2 29 

17 0 2 19 
175 2 10 
190 20  1 
1R5 1 9 3  
190 1 8 5  

1 9 5  17R 
200 1 7 1  
20 5 164  
210 157  
220 145  

?30 131, 
24 0 125 
25 0 116  
?6 0 107 
27 0 100  

2~ n 93 
in o R1 
12 0 7 1  
34 0 fi2 
36 0 55 

5 0  9 n i  

16 0 240  

Distance crosmrind (miles) 

5 10  

0 0 
0 0 
2 0 
8 0 

2 1  0 

4 6  0 
8 0  0 

1 2 0  0 
15R 0 
19 2 1 

2 1 8  2 
2 3 8  4 
2 5 1  7 

264 1 1  

2 6 5  17 
2 6 5  2 1  
2 h 3  2 5  
260  29 
256 3 1  

2 5 1  37 
7 4 6  4 1  

234  4 8  
2 2 8  5 1  

2 2 2  5 4  
3 1 5  57  
2 0 9  5 9  
2 0 2  6 1  
196 6 3  

190  6 4  

1 7 9  6 5  
174  6 6  
16R h 6  

163  6 7  
150 6 7  
1 5 3  6 7  
7u0 6 7  
1 4 3  67 

139  6 6  
1 3 5  6 6  
130 6 6  
1 2 6  6 5  
110  64 

111 6 2  
104  6 1  
9 P  5 9  
9 2  57  
Rh 55  

8 1  5 1  
7 2  49 
6 1  U S  
5 f  0 2  
5 0  3 9  

2 5 9  i n  

240  45 

l a 5  6 5  

1 5  

0 
0 
0 
0 
n 

0 
0 
0 
n 
0 

D 
0 
0 
0 
0 

n 
0 
0 
1 
1 

7 
2 
3 
3 
4 

5 
6 
7 
A 
9 

1 0  
1 1  
1 2  
1 3  
1 4  

1 5  
16  
1 7  
1R 
19 

19  

2 1  
2 2  
2 3  

2 4  
2 5  
2 6  
26 
26  

2 7  
7 7  
76  
2 5  
2 4  

20  

20 

0 
0 
0 
0 
0 

n 
0 
0 
0 
n 

n 
0 
0 
0 
n 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
1 
1 

1 
1 
1 
1 
2 

2 
2 
2 
1 
7 

1 
4 
U 
5 
5 

6 
7 
9 
Y 
9 

10 
1 1  
1 2  
1 1  
13  

25 30 35 40 45 

0 0  0 0 0 
0 0  0 0 0 
0 0  0 0 0 
0 0 0 0 0 
0 0 J 0 0 

0 0 0 0 0 
9 0 0  0 0 
0 9 0 0 0 
0 0 0  0 0 
n 0 0 0 0 

n 0 0 0 0 
0 0  0 0 0 
9 0  0 0 0 
0 0 0 0 0 
0 0 0 0 0 

0 0 0  0 0 
0 n 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
n 0 0 0 0 

0 0 0  0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 3 0 0 

0 0 0 0  0 
0 0 0 0 0 
0 0 0 n 0 
n n 0 0 0 
0 0 0 0 0 

0 0 0 
n 0 0 n a 
0 0 0 0 0 
n 0 0  0 0 
0 0 0 0 0 

0 0 0 0 0 
n 0 0 0 0 
0 0 3 n 0 
0 0 0 0 0 
0 0 3 0 0 

0 0 0  0 0 
0 0 3 0 0 
1 0 J 0 0 
1 0 0 0 0 
1 0 0 0 0 

1 0 9 0 0 
1 0 0 0 0 
2 0 3 0 0 
2 0 0 0 0 
2 0 3 0 0 

0 0  

3 1 0 0 n 
U 1 1 0 0 
4 1 0 n 0 
5 2  0 0 0 
6 2 1 0 0 

50 5 5  6 0  

0 0  0 
0 0  0 
0 0  0 

0 0 0  
0 0  0 

0 0 0 
0 0 0  

0 0  0 
0 0 0  

0 0  0 

0 0 0  
0 0  0 
0 0 0  
0 0 0 
0 0 0 

0 0 0  
0 0  0 
0 0 0  

0 0 0  
0 0 0  

0 0  0 
0 0 0  
0 0 0  
0 0 0  

0 0 0  

0 0 0  
0 0  0 
0 0 0 
0 0  0 
0 0  0 

0 0 0 
0 0  0 
0 0  0 

0 0 0  
0 0  0 

0 0  0 
0 0 0  

0 0 0  
0 0  0 
0 0 0 

0 0 0 
0 0 0  

0 0 0 

0 0 0  

0 0  0 
0 0  0 
0 0  0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0  

o o n  

6 5  

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 

0 
0 
0 
0 
0 

n 

390 48 u4 3 5  2 3  1 1  6 3 1 0 0 0 0  0 0 
u00 u 3  uc 3 2  2 2  1 3  7 3 1 n 0 0 0 0 0 
4 5 0  3 1  30 2 5  19 12  7 4 2 1 0 0 0 0 0  
500 24 23  2 0  1 6  1 1  7 U 1 1 0 0 0 0 0  
55 0 1 Y  18 16 1 3  10  7 4 2 1 1 0 0 0 0 

50 0 1 4  1u 13  1 1  a fi 4 3 2 1 0 0  0 0 
70 0 9 9 R 7 h 5 3 2 2 1 1 0 0 0 
400 b 5 5 5 4 3 3 2 1 1 1 0 0 0 
9 0 0  4 4 3 3 3 2 2 2 1 1 1 1 0 0  

i n 0 0  2 2 1 2 2  2 1 1 1 1 1 0 0 0 
. .. ____. 
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Table  A . 7 .  Estimated radiation exposures from f a l l o u t ,  assuming 
s m a l l  y i e l d  weapon, 7-d exposure (FL), and effective f a l l o u t  wind speed 
of 60 mph. 

I__._ __- __ ___-.-_I_--- ___-- 1__---1___ 

Distance bacvesn 
CZ and county Distanca czossuind (miles) 
centroid . fnih8)  

22 0 
23 0 
24 0 
250 
2b 0 

2 0  
2 5  
30 
3 5  
4 0  

45 
5 0  
5 5  
6 0  
6 5  

7 0  
7 5  

8 5  
90 

9 5  
100 
105 
110 
1 1 5  

120 
1 2 5  

135 
140 

1U5 
150 
155 
160 
165 

no 

1311 

1 7 0  
175 
1 R O  
1 R 5  
190 

195 
700 
20 5 
21 0 
215 

0 5 10 1 5  20 2 5  30 35 40 45 50 55 60 6 5  

- 5  0 0 0 0 0 0 0 0 0 0 0 0 0 0  

i o  1613 2 o n o o n o o o o o o o 
0 9 2 6 0 0 0 0 0 0 0 0 0 0 0 0 0  
5 1 7 3 3  0 0 0 0 0 0 0 0 0 0 0 0 0 

1 5  149‘4 6 0 0 0 0 0 0 0 0 0 0 0 0 

27 0 
2A0 

30 0 
320 

340 
3fi 0 

110 0 
U50 

500 

6 0 0  
7 0 0  
‘),l n 

29 n 

33 n 

5 5 0  

qno 

i inn 
1000 

1 3 8 0  
1 2 7 5  
1178 
1 0 8 9  
1009 

9 3 6  
R 7 1  
P 1 1  
7 5 7  
70R 

b63 
6 2 2  
5 R S  
5 5 0  
5 14 

4 90 
463 
u 3R 
4 16 
394 

37r, 
3 5 6  
3 3 1  
3 2 3  
3 O R  

2 9U 
2 8  1 
2.58 
2 57 
246 

2 36 
2 28 
2 19 
2 1 1  
203 

196 

1M2 
176 
170 

i a s  

164 
153 
143 
133 
1 2 5  

117 
11Q 
1C3 

97 
8.5 

76 
OR 
60 
54 
4 2  

32 
25 
2P 
13 

1 5  0 
32 0 
5 u  0 

1 1 0  0 

137 0 
160 1 
l e 0  2 
l ? U  3 
205 5 

212 7 
217 9 
220 1 2  
7 2 1  1 4  
2 2 1  1 7  

219 70  

e 1  n 

21R 23 
215 2 5  
212 29 
209 3 1  

205 34 
2 0 1  3 6  
197 3 Q  
193 4 1  
198 43 

1 8 4  a 5  
1RC 47 
175 4 1  
1 7 1  50 
166 5 2  

162 5 2  
1SR 5 3  
154 54 
150 5u 
146 5 5  

143 5 5  
139 5 5  
135 5 9  
132 5 h  
12e 5 6  

I25 56 
119 5 5  
112 55 
107 9 4  
1 0 1  cu 

9 5  5 3  
9 1  5 2  
8 6  5 0  

7 3  u 7  

6 6  UU 
60 41  
5 4  3 R  
49  3 6  
34 10 

30 2 5  
24 20 
19 17 
1 3  1 1  
R 9  

6 5  
4 4  
3 1  

n 2  4 9  

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
1 
1 
1 
1 

2 
2 
3 
1 
U 

4 
5 
6 

7 
7 

9 
9 

1 0  
1 1  

1 1  
1 2  
1 3  
1 3  
14 

1‘4 
1 6  
1 7  
1 8  
1 9  

1 9  
2 0  
2 1  
2 1  
2 2  

2 2  
2 2  
2 2  
2 1  
20 

1 7  
1 5  
1 3  

9 
7 

5 
3 
2 

0 0 0 0 0 0 D 0 0 0  
0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0  
o o o o o o o o o o  
0 0 0 D 0 0 0 0 0 0  

0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0  
1 ) 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0  

n o o o o o o o o o  
0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0  
n o o o o n o o o o  
o o n ~ o o o o o o  

0 0 0 0 ~ 0 0 0 0 0  
n o o u o o o o o o  
0 o o o o o o o o f l  
0 0 0 0 0 0 0 0 0 0  

~ o o u o o o o o o  

o n o o o o o o o o  

o n o o o o o o o o  

0 0 0 0 0 0 0 0 0 0  
O n O O O O O O O O  

0 0 0 0 0 0 0 0 0 0  

0 0 ~ 0 0 0 0 0 0 0  
0 , l o o o o o o o o  
0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0  

i ~ o ~ o o o o o n  
1 0 0 1 0 0 0 0 0 0  
1 0 1 ) o o o o o o o  
l o O o O O O O O O  
1 0 0 0 0 0 0 0 0 0  

1 0 0 0 0 0 0 0 0 0  

2 0 0 0 0 0 0 0 0 0  

2 0 r 1 ( 1 0 0 0 0 0 0  

2 0 0 0 0 0 0 0 0 0  

3 0 0 0 0 0 0 0 0 0  
4 0 ’ ) o o o o o o o  
11 1 0  3 0 0 0 0 0 0 

i n o o o o o o o o  

2 o n o o 0 o o o o  

~ n o o o o o o o o  

5 1 n ~ o o o o n 0  
5 1 O ’ J  0 0 0 0 0 0 
6 1 0 5 0 0 0 0 0 0  
7 1 0 5 0 0 0 0 0 0  
q 2 o o o o n o o o  

* 2 1 0 0 0 0 0 0 0  
9 3 1 0 0 0 0 0 0 0  

10 4 1 0  0 0 0 0 0 0 
1 0  8 1 3  0 0 0 0 0 0 
11  5 2 1 0  0 0 0 0 0 

1 1 6 3 1 0 0 0 0 0 0  
1 0  6 3 1 1  0 0 0 0 0 

9 6 3 2 1 0 0 0 0 0  
7 5 1 2 1 1 0 n o o  
5 4 3 2 1 1 1 0 0 0  

9 3 3 2 1 1 1 0 0 0  
1 3 2 2 1 1 1 0 0 0  
2 7 2 1 1 1 1 0 0 0  



5 2  

T a b l e  A . 8 .  Es t ima ted  r a d i a t i o n  exposures  from f a l l o u t ,  assuming 
medium y i e l d  weapon, I - d  exposure ( R ) ,  and e f f e c t i v e  f a l l o u t  wind speed 
of 5 mph. 

- -_.._I-._. .. . . .-_- 
Dfsranca between 
GZ and county Distance crosewind (miles) 
centroid (miles) 

0 5 10 15 M 25 30  35 4 0  45 5 0  5 5  6 0  6 5  

-15 O C O Q O O O O O O O O O 0  

- 5  1928 809 60  1 0 0 0 0 0 0 0 0 0 0 
0 11673 7607 2105 247 1 2  0 0 0 0 0 0 0 0 0 
5 12844 l O l 2 E  4966 1914 287 34 2 0 0 0 0 0 0 0 

-10 15 e i o o o o o  o o o o  0 0  

1 0  
15 
20 
2 5  
30 

3 5  
uo 
u 5  
50  
5 5  

8664 
6148 
4451  
3284 
2865 

1878 
1 449 
1 1 3 1  

8 9 1  
708 

6 0  567 
6 5  457 
7 0  370 
7 5  3 0 1  
8 0  247 

8 5  203 
9 0  167 
9 5  138 

100 115 
10 5 96 

110 80 
115 67 
120 56 
125 47 
130 40 

135 33 
140 28 
150 20 
160 15 
180 8 

200 4 

&O 
65 
5 0  
55 
6 0  

6 5  
90 
7 5  
8 0  
A5 

90 
9 5  

100 
10 5 
110 

115 
120 
125 
130 
135 

140 
150 
160 
160 
200 

7 c  

1 
L 
4 
7 

1 1  

14 
17 
20 
22 
23 

24 
23 
23 
22 
20 

19 
1 A  
16 
15 
13 

12 
9 
1 
5 
3 

7416  
5458 
406C 
3056 
2 3 2 1  

1792 
1394 
1C9E 
86 7 
69 1 

555 
449 
369 
2 9 1  
244 

200 
165 
137 
119 

9 5  

7 9  
6 6  
5 6  
47 
3 9  

3 3  
28 
2 c  
15 

E 

4 

4649 
38 19 
3082 
2462 
1959 

1558 
1242 
994  
799  
645 

2135 
2105 
1947  
171R 
1470 

123U 
1025 

8 4 6  
697  
5 7  4 

71 8 
915 

1024 
1038 
18 II 

89 1 

67 6 
57 6 
UR 7 

7a 3 

177 
313 
948 
593 
5 87 

5 86 
554 
506 
451 
395 

523 U72 410 342 
425 389 340 293 
348 322 28R 2 5 1  
285 266 2U2 213 
235 ? 2 1  202 1 8 1  

194 1R3 170 15U 
1 6 1  15! 142 130 
133 1 2 7  120 110 
1 1 1  1 0 7  101 93 
9 3  8 9  8 5  79 

7 8  7 5  71  6 7  
6 5  6 3  60 57 
55 53 5 1  48 
46  0 5  43  4 1  
39 3 A  3 7  35 

33 32 31 30  
28 27 26 25 
20 2 0  1Y 18 
14 1 4  14 13 

9 8 7 7  

u 4 4 4  

75 80 

C O  
1 0  
2 1  
9 2  
6 3  

5 5  
1 1  7 
13 9 
15 1 0  
17 12 

i e  1 3  
i e  i u  
18 14 
17 14 
1 7  14 

1c 1 3  
15 12 
1 4  12 
13 1 1  
li 10 

10 q 

7 6  
u u  
3 2  

e 7  

32 
85 

163 
296 
3 12 

351 
363 
355 
334 
305 

4 
1 8  
49 
9 1  

148 

19 1 
220 
23Y 
23'4 
225 

0 
3 

12 
33 
62  

9 5  
12u 
1 44 
156 
159 

0 
0 
3 

1 0  
2 4  

43  
6 4  
8 3  
9 8  

107 

0 
0 
0 
2 
A 

18 
31  
45  
58  
68 

0 0  
0 0  
0 0  
1 0  
2 1  

7 2  
1 U  23 1 1  6 

33 18 
42 24 

273 210 155 110 75 49 
242 192 147 109 78  54 
2 1 1  1 7 1  137 105 7 8  56 

158 135 112 9 1  7 2  55 

136 118 100 8 3  6 7  53 
117 102 8R 7 4  6 1  50 
100 8 9  7 7  6 6  56 U6 

73 6 6  59 5 2  95 38 

62  5 7  5 1  46 40 34 
53 49  44  9 0  35  31  
45 42  3R 35 3 1  27 
39 3 6  33 3 0  2 7  2U 
3 3  3 1  29 26 24 2 1  

2 8  27 25 23 2 1  19 
24 23 21 2 0  16 17 
I8  17 16 15  1U 13 
13 1 2  12 11 1 0  10 
7 7 6 6 6 6  

u u 4 3 3 3  

183 153 124 9 e  76 57 

a 5  77  613 59 50 02 

8 5  90 9 5  100 105 110 

o o n ~ o o  
0 0 0 0 0 0  
0 0 0 0 0 0  
1 0 0 0 0 0  
2 1 0 0 0 0  

3 1  1 0 0 0  
4 2 1 1 0 0  
6 3 2 1 1 0  
7 5 3 2 1 1  
8 6 9 2 2 1  

9 7 5 3 2 1  
1 0  7 5 4 3 2 
1 1 8 6 9 3 2  
1 1 4 6 5 3 2  
1 1 R 7 5 U 3  

1 1  4 7 5 4 3 
1 0  A 7 5 4 3 
l O A 7 5 U 3  

9 8 6 5 4 3  
A 7 6 5 4 3  

8 7 6 5 4 3  
7 6 5 4 4 3  
5 5 4 4 3 3  
3 3 3 3 2 2  
2 2 2 2 2 1  

115 

0 
0 
C 
0 
0 

0 
0 
0 
0 
1 

1 
1 
1 
2 
2 

2 
2 
3 
3 
3 

3 
3 
2 
2 
1 

120 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

1 
1 
1 
1 
1 

2 
2 
2 
2 
2 

2 
2 
2 
2 
1 

31  
$6 
39 
u 1  
42 

4 1  
uo 
37 
35 
32 

29 
27 
24 
2 1  
19 

17 
15 
12 
9 
5 

3 

0 
0 
0 
0 
0 

1 
2 
5 
9 

14 

19 
23 
27 
29 
3 1  

3 1  
3 1  
30 
2 A  
27 

25 
23 
2 1  
19 
17 

15 
13 
1 1  
8 
5 

3 

125 130  135 

o c n  
0 0 0  
0 0 0  
0 0 0  
0 0 0  

o o n  
0 0 0  
0 0 0  
0 0 0  
0 0 0  

0 0 0  
0 0 0  
1 0 0  
1 1 0  
1 1 1  

1 1 1  
1 1 1  

1 2 1  
2 1 1  
2 1 1  

2 1 1  
2 1 1  
2 1 1  
1 1 1  
1 1 1  
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T a b l e  A . 9 .  Estimated r a d i a t i o n  exposures f rom f a l l o u t ,  assuming 
niediuim y i e l d  weapon, 7-d exposure ( R ) ,  and e f f e c t i v e  fallout wind speed 
of 10 nph. 

-~ ~ ~ 

Distance between 
GZ and county 
cencroid (mi les)  

Distance cramwind (milesf 

I__ - 

-1 5 
-1 0 

- 5  
0 
5 

1 0  
1 5  
2 0  
2 5  
3 0  

3 5  
4 0  
4 5  
50  
5 5  

6 0  
6 5  
7 0  
7 5  
8 0  

8 5  
9 0  
9 5  

100  
105 

1 1 0  
1 1 5  
1 2 0  
1 2 5  
130  

1 3 5  
140 
145  
150 
1 5 5  

16C 
1 6 5  
1 7 0  
1 7 5  
1 8 0  

18 5 
1 9 0  
195  
20 0 
2 1 0  

220  
230  
24 D 
260 
2 8 0  

10 0 
35 0 
40 0 

0 

0 
4 

8 9 5  
8 9 6 2  

1 2 0 1 0  

9 1 3 7  
6 9 4 7  
5 4 3 2  
4 3 3 9  
3 5 9 8  

3 0 2 6  
2 5 5 8  
2 1 7 4  
1 8 5 9  
1 5 9 5  

1 3 7 5  
1191 
l G 3 6  

9 0 4  
7 9 1  

6 9 5  
6 1 2  
5 4 1  
479 
4 25 

378  
3 3 7  
3 0 1  
2 7 0  
2 4 2  

2 17 
1 9 5  
1 7 5  
1 5 8  
1 4 3  

1 2 9  
1 1 7  
1 0 6  

96  
87  

7 5  
12 
6 5  
6 0  
49 

4 1  
34  
29 
20 
14 

1n 
5 
2 

5 

0 
1 

2 5 4  
4 1 4 3  
7 3 3 0  

6 4 4 0  
5 3 2 5  
4 4 0 6  
3 6 6 5  
3 1 1 4  

2 6 6 8  
2 2 9 2  
1 9 7 5  
1 7 0 7  
1 4 8 0  

1 2 8 7  
1 1 2 3  

98 2 
7762 
7 5 8  

6 6 8  
59 1 
5 2 4  
465  
4 1 4  

3 6 9  
3 2 9  
29 5 
2 6 4  
2 3 7  

2 1 3  
1 9 2  
17  3 
1 5 6  
14  1 

1 2 1  
1 1 5  
1 0 5  

9 5  
8 6  

7 8  
7 1  
6 5  
5 9  
49  

4 1  
3 4  
2 9  
2 0  
1 4  

10 
5 
2 

10 

0 
0 
6 

4 0 9  
1 6 6 5  

2 2 5 5  
2 3 9 8  
2 3 5 1  
2 2 0 9  
2018 

1 8 2 8  
1 6 4 8  
1 4 7 9  
1 3 2 4  
1 1 8 2  

1 0 5 4  
9 4 0  
R 37 
74 6 
66  6 

5 1  4 
5 3 1  
47  4 
42 5 
38 1 

34 2 
3 0 7  
2 7 6  
2 9 8  
2 2 4  

20 2 
1 8 2  
1 6 5  
1 49 
1 3 5  

1 2 2  
11  1 
10 1 

9 2  
9 3  

7 6  
69 
6 3  
5 7  
4 8  

4 0  
3 4  
2 8  
2 0  
1 4  

10  
5 
2 

1 5  

0 
0 
0 
9 

14 1 

3 9 2  
6 3 5  
8 2 6  
9 5 0  
9 7 9  

9 7 4  
9 5 1  
91( i  
8 6 7  
8 1 3  

7 5 6  
t9R 
6 4 2  
587  
5 3 6  

4 8 8  
4 4 4  
40 3 
3 6 5  
3 3 1  

3 0 1  
2 7 3  
2 4 7  
2 2 4  
20  3 

1 8 5  
1 6 8  
1 5 2  
1 3 9  
1 2 6  

1 1 s  
1 0 4  

9 5  
87 
7 9  

7 2  
6 6  
6 0  
5 5  
4 6  

3 9  
3 2  
2 7  
1 9  
1 4  

1 0  
4 
2 

20 

0 
0 

0 
4 

3 Y  
9 9  

19 1 
29 1 
35 6 

40 -3 
44 1 
46 6 
47 9 
48 1 

47 5 
45 1 
44 2 
42 0 
39 6 

37 0 
3u 5 
32 0 
29 6 
273 

2s 1 
23 1 
21 2 
19 4 
17 a 

163 
1U 9 
13 7 
125  
11 4 

1 0 5  
9 6  
8 8  
8 0  
7 3  

6 7  
6 2  
5 7  
5 2  
4 4  

3 7  
3 1  
2 6  
1 9  
13  

1 0  
4 
2 

n 

25 

0 
0 
0 
0 
0 

1 
9 

29 
64 
97  

130 
164  
1 9 6  
2 2 3  
245 

26 1 
2 7 0  
2 7 4  
2 7 3  
2 6 8  

260  
2 so 
2 38 
226 
213  

200 
1 8 7  
174  
1 6 2  
1 5 0  

139 
12r j  
1 1 9  
109 
1 0 1  

93  
86 
7 9  
1 3  
67  

6 2  
57 
52 
48 
4 1  

'14 
29 
25 
19  
1 3  

9 
4 
2 

30 

0 
0 
0 
0 
0 

0 
0 
3 

10  
20  

33 
49 
6R 
8 8  

1 0 9  

126 
1 4 1  
1 5 3  
1 6 1  
166  

1 6 9  
169  
166  
162  
7 5 7  

151 
144  
1 3 6  
1 2 9  
1 2 1  

1 1 4  
107  
1 0 0  

9 3  
87 

80 
7 5  
6 9  
64  
6 0  

55  
5 1  
47 
44 
37 

32 
27 
23 
17 
12 

9 
4 
2 

7s 

0 
0 
0 
0 
0 

0 
0 
0 
1 
3 

6 
1 2  
1 9  
29 
4 1  

5 3  
6 5  
7 6  
R6 
9 5  

1 0 1  
106 
108 
1 1 0  
1 0 9  

1 0 8  
106  
103 
9 9  
9 5  

9 0  
86  
8 1  
77  
7 2  

6 8  
6 4  
6 0  
5 6  
5 2  

4 8  
45  
4 2  
39 
34  

2 9  
2 5  
2 1  
16  
1 2  

9 
4 
2 

40 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

1 
2 
5 
8 

1 3  

2 0  
27 
34  
4 2  
4 9  

5 6  
6 2  
6 6  
7 0  
7 2  

7 4  
7 4  
7 4  
73  
7 1  

69 
6 7  
6 4  
6 2  
59  

5 6  
5 3  
5 0  
47  
44 

4 2  
39 
37 
34  
3 0  

26 
23 
1 9  
15 
1 1  

8 
4 
2 

45  

0 
0 
0 

0 

0 
0 
0 
0 
0 

0 
0 
1 
2 
4 

6 
1 0  
1 4  
1 9  
2 4  

2 9  
3 4  
3 8  
4 2  
4 5  

4 8  
50  
5 1  
51 
5 1  

5 1  
50 
4 9  
4 8  
4 6  

4 5  
4 3  
4 1  
3 9  
3 7  

3 5  
3 3  
3 1  
3 0  
2 6  

2 3  
2 0  
1 8  
1 3  
1 0  

8 
4 
2 

n 

50 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
1 

2 
3 
5 
8 

i o  

1 4  
17  
1 0  
2 u  
2 7  

2 9  
3 2  
33  
3 5  
36 

36 
37  
37  
36  
3 6  

35 
3 4  
33  
32  
3 0  

2 9  
28 
26 
2 5  
2 2  

z n  
18  
1 6  
12  

9 

7 
3 
2 

5 5  

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
1 
2 
3 
4 

6 
B 

1 0  
1 3  
1 5  

17  
19 
2 1  
2 3  
24 

2 5  
26 
26 
2 7  
2 7  

26 
26 
26 
2 5  
2u 

24 
23 
2 2  
2 1  
1 9  

17 
1 5  
1 4  
1 1  
8 

6 
3 
2 

6 0  

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
1 
2 

2 
4 
5 
6 
8 

10  
11 
1 3  
1 4  
1 5  

17  
1 8  
19 
19 
19  

20 
20 
20  
19 
19 

19 
1 8  
1 8  
1 1  
16 

1s 
1 3  
1 2  
10 
8 

6 
3 
2 

6 5  

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
1 

1 
1 
2 
3 
u 

5 
6 
7 
8 

10 

11 
12  
1 2  
13  
1U 

14 
1 4  
15 
1 5  
15  

1 5  
14 
14 
14  
13  

12  
11 
10 
8 
7 

5 
3 
1 
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T a b l e  A . 9 .  (cont inued)  

Dietancc betwaen 
CZ and county  
centroid (milea) 

~~ ~ ~ 

7 0  

90 1 
9 5  1 

1 0 0  1 
1 0 5  2 
1 1 0  3 

1 1 5  3 
1 2 0  U 
1 2 5  5 
1 3 0  6 
1 3 5  7 

1 0 0  7 

150  9 
1 5 5  9 
160 1 0  

1 6 5  10 
1 7 0  1 1  
1 3 5  1 1  
1RO 1 1  
1 8 5  1 1  

1 9 0  11 
1 9 5  1 1  
2 0 0  1 1  
2 10 1 1  
2 2 0  1 0  

2 3 0  9 
2UO 9 
2 6 0  7 
2 8 0  6 
300 5 

3 5 0  3 
4 0 0  1 

1 4 5  n 

7 5  80 8 5  90 9 5  1 0 0  

0 0 0 0 0 0 
0 0 0 0 n 0 
1 0 0 0 0 0 
1 0  0 0 0 0 
1 1 0 0 0 0 

2 1 0 0 0 0 
2 1 1 0 0 0 
3 1 1 0 0 0 
3 2 1 0 0 0 
4 2 1 1 0 0 

5 3 2 1 0 0 
5 3 2 1 1 0 
6 U 2 1 1 0 
6 a 3 2 1 1 
7 5 3 2 1 1 

7 5 3 2  1 1 
8 5 u 2  2 1 
fl 6 Y 3 2 1 
8 6 u 3 2 1 
8 6 I )  3 2 1 

8 6 5 3 2 2 
8 6 5 3 2 2  
8 6 5 u  3 2 
R 7 5 4  3 2 
fl 6 5 1  3 2 

8 6 5 u  3 2 
7 6 5 u  3 2 
6 5 U 4 3 2 
5 5 U 3 3 2 
U u 3 3 2 2 

2 2 2 2  2 1 
1 1 1 1 1 1 

10 5 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
1 
1 
1 
1 

1 
1 
1 
2 
2 

1 
1 

110 1 1 5  1 2 0  

0 0 0  
0 0 0  
0 0 0  

0 0  0 
0 0  0 

0 0  CJ 
0 0 0  
0 0 0  
0 0 0  
0 0 0  

0 0  0 
0 0 0  
0 0 0  
0 0 0  
0 0 0 

0 0 0 
0 0 0  
0 0 0 

0 0  1 
0 0  1 

1 0 0 
1 1 0 
1 1 0 
1 1 1 
1 1 1 

1 1 1 
1 1 1 
2 1 1 
2 1 1 
2 1 1 

1 1 1 
1 1 1 

125  

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

1 
1 
1 
1 
1 

1 
1 

1 3 0  1 3 5  

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
1 0 
1 1 
1 1 

1 1 
0 0 
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Table  A . l O .  Estimated r a d i a t i o n  exposures from f a l l o u t ,  assuming 
medium y i e l d  weapon, 7 4  exposure  ( R ) ,  and e f f e c t i v e  f a l l o u t  wind s p e e d  
of 20 mph. 

DisKaflCe betwen 
GZ and county Distance c r m w i n d  (miles) 
caatroid (milem) 

I 

-1 0 
-5 
0 
5 
10 

15 
20 
25 
30 
15 

40  
45 
50 
55 
60 

55 
70 
75 
R O  
8 5  

90 
95 

100 
10 5 
110 

115 
120 
125 
130 
135 

140 
145 
150 
155 
16 0 

165 
17 0 
175 
1R O  
185 

19 0 
l Q 5  

?O 5 
21 0 

21 5 
270 
22 5 
2 30 
2 3 5  

24 9 
74 5 
? 5 0  
75 5 

20 0 

z h r  

0 

0 
279 

5699 
9 110 
7666 

hUOl 
50 17 
4639 
4 0  13 
3501 

1078 
2723 
2413 
2167 
1952 

1785 
1634 
1 498 
137f 
1265 

1165 
1074 
991 
9 16 
848 

786 
7 29  
6 17 
f30 
5 R h  

541 
5 04 
475 
(14b 
4 15 

3F? 
3 f U  
341 
7 2U 
300 

2 8 2  
? h 5  
2 U9 
235 
22 1 

20h 
196 
185 
175 
1 b =  

156 
1 47 
13Q 
1 3 )  
1 2 ’ 1  

5 

0 
55 

1748 
3R19 
395R 

3786 
35OP 
3 2 0 6  
2916 
7649 

2407 
2181 
1994 
1819 
lh65 

1539 
lU23 
1317 
122c 
1 1 3 1  

1 nus 
97 3 
90 4 
8 4  1 
9 8 2  

7.28 
67  9 
633 
59 1 
552 

516 
48 2 
45 1 
42 3 
39 6 

372 
3 4 9  
728 
30R 
29 0 

272 
? 5 6  
2 4  1 

215 

202 
191 
1R 0 
170 
lh 1 

152 
144 
1 3 f  
12’) 
1 L L  

2213 

10 

0 
0 

50 
1R1 
545 

783 
953 

1 0 5 P  
l l l R  
1146 

1151 
1137 
1 1 1 1  
1075 
1033 

9Rh 
94  0 
R9 4 
850 
807 

765 
725 
696 
fit49 
61 3 

57 q 
5u 7 
517 
4 R Q  
45 n 

u i n  
4 3 5  

347 
365 
34 5 

32 6 
309 
24 1 
27 5 
260 

245 
? 3 ?  

209 
197 

135 
176 
167 
15R 
IS’, 

lU? 
1 3 5  
1 L h  
l? 1 
11‘ 

220 

15 

0 
0 
0 
U 

20 

57 
104 
167 
2 27 
2R 4 

136 
382 
419 
U U  R 
U 6 6  

470 
471 
469 
46h 
us0 

452 
643 
4 3 7  
421 
4 0 9  

3q6 
3R2 
368 
3 5 4  
340 

327 
1 1 3  
3 0 0  
1R7 
27u 

262 
250 
L 3 R  
2 21 
217 

2 0 h 
1‘47 
l q 9  
179 
170 

162 
15u 
1 u 7  
i un 
1 3 ?  

127 
11 1 
1 1 5  
1,77 
1 0 4  

20 

0 
0 

0 
0 

1 
5 

1 3  
24 
4 0  

6 0  
R 7  
90 7 
13 2 
15 3 

l h h  
17 9 
19 0 
20 0 
20 9 

21 7 
22 3 
227 
23 0 
23 2 

23 2 
23 1 
22 9 
22 7 
22 3 

21 9 
21 u 
20 Q 
L O  u 

n 

19 a 

197 
196 
1 R  0 
17 4 
16 8 

lh 2 
166 

1UU 
137 

133 
12 4 
12 2 
1 1  7 
1 1  7 

13 il 
1n 1 
9’) 
7 <  
’ 1  

15n 

25 

0 

0 
0 
0 

0 
0 
0 
1 
3 

7 
12 
19 
27 
77 

44 
52 
6n 
69 
76 

8 U  
92 
99 

1 or; 
112 

117 
121 
125 
1 ? A  
110 

131 
132 
132 
132 
1 1 1  

1 ?@ 
129 
126 
12u 
121 

119 
1 1 4  
1 1 1  

107 

103 
100 
97 
94 
4 1  

n 

1 i n  

y n  
H 5  
42 
71 
7 ’1 

?O 

0 

0 
0 
0 

0 
0 
0 
0 

n 

n 

0 
1 
2 
4 
6 

9 
1 1  
14 
1R 
22 

26 
31 
3fi 
u 1  
46 

50 
55 
53 
6 3  
67 

70 
77 
75 
71 
79 

411 
81 
R l  
81 
41 

91 
90 

79 
77 

7h 
75 
73 
71 
‘ I  0 

64 
6 h 
64 
h 7  
6 1  

a 3  

35 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
1 

1 
2 
J 
4 
5 

7 
9 

1 1  
13 
16 

13 
22 
2 5  
23 
31 

3 3  
35 
39 
41 
43 

US 
41 
48 
50 
51 

52 
5 2  
53 
53 
53 

5 3  
53 
52 
52 
51 

53 
5 J  
u j  
U H  
4 1  

40 

0 
0 
0 
0 
0 

0 
0 
0 
0 
n 

0 
0 
0 
0 
0 

0 
0 
0 
1 
1 

1 
2 
3 
4 
5 

6 
7 
9 

1 1  
12 

14 
lh 
18 
20 
22 

2 3  
25 
27 
29 
29 

?1 
32 
31 
3 3  
3 4  

35 
35 
35 
?6 
36 

36 
3 6  
35 
3 5  
3 5  

45 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
1 
1 
1 

2 
2 
1 
4 
4 

5 
6 
8 
9 

10 

1 1  
12 
14 
1 s  
16 

17 
18 
19 
20 
21 

22 
22 
23 
13 
24 

24 
24 
25 
2 5  
LE: 

50 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
1 
1 
1 
1 

2 
2 
3 
3 
4 

5 
6 
6 
7 
8 

9 
10 
10 
1 1  
12 

1 3  
13 
14 
15 
15 

16 
16 
16 
17 
17 

55 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

1 
1 
1 
1 
2 

2 
2 
3 
3 
4 

4 
5 
5 
6 
6 

7 
8 
R 
9 
9 

10 

10 
1 1  
1 1  

in 

6 0  

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
1 

1 
1 
1 
1 
2 

2 
2 
3 
3 
3 

4 
4 
ll 
5 
5 

6 
6 
h 
7 
7 

6 5  

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
1 
1 

1 
1 
1 
1 
2 

2 
2 
2 
3 
3 

3 
3 
4 
U 
4 



Table A .  1.0 e (Continued) 

-____.I__ II_ ..____..____._. _.... . . . . .. . __ 
Diaeance batwtea 
GZ and county Distance crosswind (milaa) 
centroid (miles) 

l__.........._-.l 111 ....._.__ ~ _..._ 

0 r, in 1 5  20 25 3 0  35 b o  45 50 55 6 0  65 

265 1 1 R  116 109 99 47 7 1  59 4 0  3 4  25 17 12 7 5 
27 0 112 1 1 0  1114 9 5  9 3  7 0  57  4 5  34 25 17 17 8 5 
L R O  180 99 94 Rh 76 65  54 4 1  3 3  25 1 A  12 (1 5 

30 0 A 1  90 76 71 6 4  55 47 3R 3 1  24 1 R  13 9 6 

31 n 73 72 6 9  6 4  54 5 1  4U 36 29 23 17 1 3  9 6 
32 n 66 h 5  6 3  59 51 47 41 34 29 22 17 13 9 7 
3 3 0  6 0  59 57 53 39 47 7'J 32 26 21 17 1 3  9 7 
34 0 54  5 3  5 2  49 45 40 35 30 25 20 16 13 9 7 
36 0 44  '44 4 3  40 37 3 4  30 26 22 18 15 12 9 1 

340 37 16 35 3 U  7 1  29 26 23 20 17 1 U  1 1  9 7 
u o o  30 30  2 9  28 26 7U 22 20 17 15 12 10 R 7 

500 12 12 12 12 1 1  1 1  10 1 R ( 1 7 6  5 5 
55 0 8 8 A 4 7 7 7 b b 5 5 4  U U 

h o  n 5 5 5 5 , 5 5 4 4 0 3 3  3 3 
70 0 2 2 2 2 2  2 2 2 2 2 2  2 2 1 

29 0 90 H 9  A5 7 5  70 60 50 41 32 24 1 R  13 9 b 

1150 19 19 19 1 R  17 16 15 14 12 1 1  9 e 7 6 

205 
21 0 
21 5 
?7 0 
>2 5 

23 0 
235 
240 
24 5 
250 

255 
Z6 0 
265 
27 0 
2R 0 

290 
300 
310 
3 2  0 
3JO 

34 0 
36 0 
3R0 

450 
uno 

500 
550 
h 0  0 
7 0 0  

7 0  75 n 3  ~5 91 15 l o o  175 110 115 120 125 

1 0 0 n o  n n 0 0 0 0 0  
1 0 0 0 0 n 0 0 0 o o n  

0 1 0 n o n  0 0 9 n 
1 0 n 0 n n 0 0 0 0 0  0 
1 1 0 0 0  0 0 I) 0 0 0 0  

1 1 r l  0 0 n 0 0 0 0 0 0  
2 1 n n 0 0 0 0 0 0 0 0  

1 0 0 7 0 0 0 0 0 0 0  
2 1 1 n n 0 0 0 0 0 0 0  
2 1 1 0 0  n 0 9 0 0 0  0 

2 1 1 n D n 0 3 0 0 0  0 
3 1 1 0 9 0 0 0 0 0 0  0 
3 2 1 o n  0 n 3 n 0 0 0 
3 2 1 1 0 0 0 0 0 0 0 0  
3 2 1 1 0 0 0  0 0 0 0 0 

4 2 1 1 0 n 0 0 0 0 0 0 
4 3 2 1 1 n 0 0 0 0 0 0  

0 0  4 3 2 1 1 0 n i) 0 0 
5 3 2 1 1 n 0 3 0 0 0 0  
5 3 2 1 1 1 0 0 0 0 0 0  

5 u 2 2 1 1 0 0 0 0 0 0 
5 4 3 2 1 1 1 0 0 0 0 0  
5 u 3 2 2  1 1 0 0 0 0 0  
5 U 3 2 2 1 1 1 0 0 0 0  
5 u 7 2 2 1 1 1 1 0 0 0  

4 3 3 2 2  2 1 1 1 1 0 0  
7 3 2 7 2  1 1 1 1 1 0 0  
L 2 2 2 1 1 1 1 1 1 1 0 
1 1 1 1 1 1 1 1 1 0 0 0  

0 0  

130 135 

0 0 
0 0 
0 0 

0 0 

0 0 
0 0  
0 0  
0 0 
0 0 

0 0 
0 0 
0 0 
0 0  
0 0 

0 0  

0 0 
0 0 
0 0  

0 0  
0 0  
0 0  

0 0 

0 0 
0 0  
0 0 
0 0 

o n  

0 n 

0 n 
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Table A . 1 1 .  Estimated r a d i a t i m  exposures f r o m  f a l l o u t ,  assuming 
medium y i e l d  weapon,  7-d exposure ( R ) ,  and e f f e c t i v e  f a l l o u t  wind speed 
of 30 mph. 

Distance between 
GZ and county 
centroid (miles) 

Distance ctoasvind (siles) 

-1 0 
-5 

0 
5 

1 0  

1 5  
2 0  
2 5  
3 0  
3 5  

u o  
45 
5 0  
5 5  
6 0  

6 5  
7 0  
7 5  
R O  
R 5  

9 0  
9 5  

10 5 
1 1 0  

11 5 
1 2 0  
1 2 5  
1 3 0  
1 3 5  

1 u o  
14 5 
150 
1 5 5  
1 6 0  

1 6 5  
1 7 0  
1 7 5  
1 3 0  
1 8 5  

190 
19 5 
2 0 0  
20 5 
21  0 

2 1 5  
2 2 0  
2 2  5 
2 3 0  
2 3 5  

i n 0  

0 

0 
1 ou 

u 1 0 0  
7 1 0 0  
6 2 7 U  

5 u q 7  
U8U5 
4 2 9 7  
3 8 3 5  
3uu2 

3 1 0 5  
2 8  1u  
25bO 
2.738 
2 1 4 3  

1 9 7 0  
1 8 1 h  
1 6 7 8  
1 5 5 u  
11143 

13U2 
1 2 5 9  
1 1 8 6  
1 1 1 8  
1 0 5 5  

9 q 5  
9U0  
8 6 8  
A 4 0  
795  

7 5 3  
7 13 
6 7 6  
6U1 
6 09 

5 7 7  
5 u 9  
52  1 
U96 
U 7 2  

1149 

u 08 
3R9 
3 7  1 

3 5 U  
3 37 
3 2 2  
3 O R  
2 9 u  

4 2 8  

5 

0 
1 6  

4 2 7  
2 2 1 1  
2 4 9 2  

2 5 8 7  
258U 
2 5 1 0  
2 396 
2 2 6 6  

2 1 3 2  
2 0 0 7  
1 9 7 8  
1 7 6 2  
1 6 5 2  

1 5 5 1  
1‘456 
1 1 6 7  
i 2 R 5  
1 2 0 9  

1 i 3 e  

i n 2 1  
1 0 7 7  

Oh9 
9 2 0  

a 7 4  
R30  
7 H 9  
7 5 c  
7 1  3 

6 7 9  
fiU6 
b 1 5  
5H5 
5 5 R 

5 3 1  
506 
48 3 
U h  1 
uuo 

4 2 0  
u o  1 
39 3 
3 6 6  
35n 

33u 
320 
3 0 6  
29 3 
28 0 

1 0  

0 
0 

1 1  
6 7  

1 5 4  

2 7 0  
392 

5 R u  
6 4 6  

6 9 1  
7 2  1 
7 U 1  
7 5 ?  
7 5 8  

7 5 6  
7 5 0  
74‘1 
7 2 6  
7 1  1 

6 0 3  
67 3 
6 5 2  
6 3 2  
6 1 2  

59 2 
57 2 
5 5 3  
57u 
5 1 6  

u 9 7  
U80 
4 6  3 
UUh 
U ? O  

4 1  u 
3 Q  9 
3R u 
3 6 9  
3 5 5  

34 ? 
3 2 q  
317 
3 0 5  
2’7 1 

1 R 2  
27 2 
26 1 
2 5  1 
2u  2 

5 0 0  

1 5  

0 
0 
0 

1 

6 
1 7  
3 U  
5 6  
q o  

n 

1 n5 
1 3 2  
1 5 8  
1 4 3  
2 0 6  

2 2 8  
2UR 
2 6 6  
2 R l  
29 3 

3 0 3  
30R 
3 0 9  
3 1 c  
3 1 0  

3 0 9  
30a 
306  
3 0 3  
300 

2 9 6  
2 9 2  
? R e  
2 5 3  
2 7 8  

2 7 3  
2 h 7  
26  1 
2 5 5  
2119 

2 u  3 
2 3 7  
1 7 1  
2 2 5  
2 1 9  

2 1  3 
2 0 7  
20 1 
1 9 5  
1 9 0  

20 

n 
0 

0 
0 

0 
0 
1 
2 
U 

8 
1 2  
1 4  
2 5  
3 1  

U 3  
5 3  
6 3  
7 u  
A5 

0 5  
10 3 
10 q 
11 u 
119 

12 u 
12 9 
13 3 
1 1 7  
14 1 

1u u 
l U 5  
lU9 
1 5 0  
IS 1 

1 5 2  
15 3 
15 -3 
15 3 
15 ? 

1s 1 
1 5 0  
1U 9 
14 7 
11 6 

l r r  u 
1u 2 
119 
13 7 
13 5 

n 

2 5  

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
1 
1 
2 
7 

5 
7 

1 0  
1 1  
1 7  

2 2  
25  
2 8  
32  
35 

39 
42  
46 
50 
53 

5 7  
60 
6 1  
6 6  
b? 

7 2  
7 u  
7 1  
7 7  
R O  

8 2  
8 3  
8U 
R5 
86 

A7 
87 
8 7  
87 
a 7  

30 

0 
0 
0 
0 
n 

0 
0 
0 

0 

0 
0 
0 
0 
r) 

0 
1 
1 
2 
2 

3 
U 
5 
7 
R 

9 
1 1  
12 
1u 
16 

15 
20 
22 
24 
27  

29  
31  
33 
35 
37 

39 
u 1  
42  
U U  
US 

u 7  
U8 
UO 
5 0  
5 1  

n 

35 

J 
0 
J 
0 
0 

0 
J 
0 
0 
0 

0 
0 
0 
3 
0 

0 
0 
0 
0 
0 

0 
1 
1 
1 
1 

2 
L 
3 
I 
U 

5 
6 
hi 
d 
‘4 

10 
1 1  
1 1  
1 3  
1 5  

1 6  
17 
1 9  
2 0  
2 1  

2 2  
L U  
2 5  
2 h 
2 7  

uo  

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

0 
0 

0 
0 
0 
1 
1 

1 
1 
2 
2 
2 

3 
3 
U 
U 
5 

6 
6 
7 
A 
9 

1 0  
10 
1 1  
1 2  
1 3  

n 

us 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
1 

1 
1 
1 
1 
2 

2 
2 
2 
3 
3 

U 
U 
5 
5 
6 

5 0  

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
1 
1 
1 
1 

1 
1 
2 
2 
2 

n 

5 5  

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
1 
1 
1 

hO 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

65  

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

n 



Table A.  3.1 e (continued) 

Diatanca betreen 
CZ and county 
centroid (miles) 

I -..__I -__-.. 

0 5 10 1 5  20 25 30 35 40 U5 50 5 5  

2 4 0  2 8 1  268 
2U5 l 6 9  257 
250 257 246 
255 246 236 
260 236 226 

265 726 217 
270 216 20R 
275 i o 7  200 
2 8 0  199 192 
285 191 1 8 4  

290 1R3 1 7 1  
295 176 170 
300 1 6 8  163 
705 162 157 
310 155 1 5 1  

320 143  1 3 9  
330 132 129 
I U O  123 119 
350 113 1 1 1  
360 105 103 

370 97 9 5  
J H O  90 8 9  
390 hU 8 2  
400 71) 7 7  
a2 0 6 8  6 6  

uu0 59 5 8  
116 0 51 50 
IdRO 45 I 4  
50 C 39 3 R  
5 5 0  28 2a 

233 
224 
21h 
208 
L o n  

i s  5 
192 

178 
17 2 
1 6 6  

159 
154 
1 4 8  
1 4 3  
137 

12R 
119 
110 
10 3 
96 

R9 
R 3  
7 7  
7 2  
63 

5 5  
U R  
42 
37 
27 

l R U  132 86 
17R 130 86 

168 124 85 
1 6 7  122 R4 

1 5 8  119 f13 
1 5 3  116 R2 
1 4 R  11u 8 1  
1 4 3  111 80 
1 3 9  109 79  

1 3 4  106 78 
1 3 0  103 76  
1 2 6  100 7 5  
1 2 2  9R 7 4  
1 1 9  9 5  72  

1 1 1  9 0  7 0  
104 8 6  6 7  

9 7  9 1  611 
9 1  7 7  6 1  
R 5  1 2  59 

173  127 e 5  

8 0  6 8  56 
7 5  6 4  5 3  
7 0  5 1  5 1  
6 6  5 7  4 4  
5 R  5 1  4 U  

5 1  u 5  39 
4 5  u0 35 
3 9  36 3 2  
3 5  3 2  2R 
2 5  211 2 1  

5 1  
52  
53 
53 
5 3  

54 
54 
54 
54 
53 

53 
53 
53 
52 
52  

5 1  
50 
4 4  
47 
45 

4u 
42 
U l  
39 
36 

J 3  
30 
27 
25 
1 9  

28 1 4  6 
2 9  1 5  7 
30 15 7 
30 16 8 
3 1  17 R 

32 17 9 
3 2  1 8  9 
33 19 1 0  
33 1 9  1 0  
3 4  20 11 

34 20 11 
3 u  2 1  1 2  
3 5  2 1  1 2  
3 5  22 1 3  
35 2 2  1 3  

3 5  23 1 1  
35 23 1 4  
3 4  23 1 5  
34 24 1 5  
3 3  24 1 6  

3 J  2 1  1 6  
32 23 1 6  
3 1  23 1 6  
30  23 1 6  
29 2 2  1 6  

2 1  2 1  1 6  
2 5  20 15 
2 1  18 1 5  
2 1  17 1 4  
1 7  19 1 2  

3 
3 
3 
3 
4 

4 
4 
5 
5 
6 

6 
6 
7 
7 
7 

8 
9 
9 

10  
10 

1 1  
1 1  
1 1  
1 1  
12 

12  
12 
1 1  
11 
10 

1 
1 
1 
1 
2 

2 
2 
2 
2 
3 

3 
3 
3 
4 
4 

u 
5 
5 
6 
6 

7 
7 
7 
8 
8 

R 
8 
E 
8 
8 

60 0 20 2 0  20 19 l R  1 6  15 13 1 1  10 8 7 
650 15  15  15 1 U  13 12 1 1  1J 9 8 7 6 
70 0 11 11 11  10 1 0  9 9 d 7 6 6 5 
RO 0 b 6 6 6 6 5 5 5 4 9 4 3  
90 0 4 4 3 3 3 3 3 J 3 3 2 2  

1 noo 7 2 2 2 2  2 2 2  2 2 1 1  

7 0  75 40 8 5  90 95 i o n  105 1 1 0  115 120  125 

320 1 0 0 0 0  0 0 0 0 0 0 0  
330 1 o o o n n o o o o o ~  
3UO 1 o n o r )  n o o n o o o  
350 i n o o o o n o o o o o  
360 1 ~ O O ~ O ~ O O O O O  

37 0 1 1 o o o o o o n o o o  
38 0 1 i o o n o o o o o o o  
390 2 1 0 0 0  o n u o o o o  
40 0 2 1  1 0 0 0 0 J 0 0 0 0  
4 2  0 2 1 1 0 0 0 0 0 0 0 0 0  

44 0 
460 
U R O  
50 0 
550 

60 0 
h50 

400 
90 0 

70 o 

i n o o  

2 2 1  I O ~ O O ~ O O O  
7 2 1  i o o o o o n o o  
3 2 1  1 1  0 0 5 0 0 0 0  
3 2 2 1 1  n 3 0 o o o o  
U 3 2  1 1  ~ O O D O O O  

4 3 2 2 1  1 1 o 0 0 0 0  
3 3 2 2 1  1 1 1 0 0 0 0  
3 2 2 2 1  1 1 1 0 0 0 0  
2 2 2  1 1  1 1 1 1 0 0 0  
2 1 1 1 1  1 1 1 0 0 0 0  

1 1 1 1 1 1 1 0 0 0 0 0  

60 6 5  

0 0  
0 0  
0 0  
1 0  
1 0  

1 0  
1 0  
1 0  
1 0  
1 0  

1 1 
1 1  
2 1  
2 1  
2 1  

2 1  
3 1  
3 2  
3 2  
u 2  

4 2  
4 3  
5 3  
5 3  
5 3  

6 4  
6 0  
6 U  
6 5  
6 5  

6 4  
5 4  
U U  
3 3  
2 2  

1 1 

130  135 

0 0  
0 0  
0 0  
0 0  
0 0  

0 0  
0 0  
0 0  
0 0  
0 0  

0 0  
0 0  
0 0  
0 0  
0 0  

0 0  
0 0  
0 0  
0 0  
0 0  

n o  
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Table  A.12 .  Estimated r a d i a t h n  exposures  from f a l l o u t ,  assuming 
medium yield weapon, 7 - 4  exposure ( R ) ,  and e f f e c t i v e  f a l l o u t  wind speed 
of 40 mph. 

- .___ 
Diecance between 
GZ and councy Distance croesuind (miles) 
cantroid (miles) 

0 

-1 0 0 
- 5  41 

0 3 1 8 5  
5 5756 

1 0  5236  

15 4729 
2 0  U27R 
2 5  3Rfl3 
30 3537  
3 5  3233  

40 2966 
US 2730 
50 2520  
55 2333 
6 0  2 1 6 5  

6 5  2015  
7 0  187’3 
7 5  1755  
A0 l e u 3  
R5 15U1 

9 0  144R 
9 5  1 3 6 1  

100 1283  
1 0 5  1 2 1 1  
110 1144 

115 l O R 2  
120 1c2u 
1 2 5  972 
1 3 0  929  
1 3 5  888  

1110 850  
1 4 5  8 1 3  
150  778  
155 7U5 
1 6 0  714  

1 6 5  h a 4  
1 7 0  6 5 0  
1 7 5  629 
180 6 0 1  
1R5 579 

190 55h 
1 9 5  5 3 U  
200 5 1 3  
205 992 
2 1 0  473  

215  U 5 5  
?20 (138 
2 2 5  4 2 1  
230 1 0 5  
235  39fl 

241, J7h 
245 362 
250 3u9 
? 5 5  336 
1 6 0  324 

765 312  
2 7 0  301  
275 291 

2 8 5  271 

290 1 6 1  
2 9 5  252 

(15  23h 

280 2Rn 

300 L U U  

110 / ’ > H  

5 

0 
5 

5 4 5  
17hU 
1609  

1718  
1 I379 
1919  
1 9 1 2  
1 8 7 3  

1815  
1 7 u 5  
1672  
1597  
152u  

lU53 
13R5 
1720  
1 2 5 f  
1 1 9 9  

l l U 3  
1090  

9 9  3 
94 0 

90 5 
8 6 5  

7 9 5  
76 U 

’35 
7 0 7  

6 5 1  
6 2 9  

6 0 4  
5R 3 
56  1 
5U0 
5 2  1 

50 1 
4 R 3  
U66 
uu9 
u3  3 

U17 
u 0 2  
788 
714 
16 1 

3 4 9  
337 
325 
71 U 
30 3 

29 3 
28 3 
27 3 
764 
256 

247 
2 3 9  
23 1 
274 
716 

i n u q  

8 2 7  

680 

i o  1 5  Lo 

o n n  
0 0 0  
3 0 0  

1 8  0 0 
u7  0 0 

9 5  1 0 
151 3 0 
2 1 1  7 0 
302 1U 0 
36U 24 1 

U16 3 6  1 
1 5 6  (19 2 
U R H  6 3  U 
512 7 7  i 
5 3 -  9,’ R 

5 4 5  i n 6  11 
5514 1 2 1  1U 
5 6 1  175  1 8  
‘6% i u n  23 
5 6 5  i 6 1  2fl 

5 6 1  1 7 3  3 3  
559 184 3 9  
55‘4 1 9 4  4 5  
5u7  2 0 3  5 1  
5 3 9  2 1 1  5 7  

5 3 1  2 l R  6 3  
521 22u 5 9  
5 1 1  2 2 8  7 u  
U 9 9  7 2 0  77  
497 230 A 1  

U76 2 3 1  R U  
U65 ? 7 1  9 7  

U U Z  2 3 0  9 2  
U31 230 9 5  

020 7 2 9  9 8  
u10  2 2 8  100 

38’1 224  1011 
37’3 2 2 3  106 

3 S R  2 2 0  107 
34’) 2 1 8  109 
349 1 1 6  110 
339 L O  111 
330 210  i12  

321 L O R  113 
712 ,205 111 

2 7 5  19H 114 
i s ?  115  114 

1 7 0  1 I ’  111 
1 7 1  l k 7  1111 
261 1 9 5  113 
1 5 6  1 8 7  113 

453  2 3 1  9 c  

3’11 ? z h  i n 7  

3 0 3  2 n i  114 

249 i 7 n  112 

241  1 7 5  111 
235  1 7 2  111 
224 l6R 110 
221 1 6 5  101 
215  1 6 1  109 

209 I ~ R  i o 7  
2 0 3  1 5 5  1 0 6  
1 9 7  1 5 1  1OU 
172 14R 1 0 7  
196 1 4 5  10.2 

2 5  

0 
0 
0 
0 
0 

n 

n 
0 

0 
0 

0 
0 
0 
0 
0 

1 
1 
1 
2 
7 

U 
5 
7 
R 

10 

1 3  
15 
17 
19 
21 

23 
25 
2 1  
7’) 
31 

33 
35 
37 
39 
41 

u 7  
45 
Uf, 
U 9  
5 0  

51 
5 3  
5u 
56 
57 

51 
5 1  
6 0  
61 
6 7  

67 
63  
6U 
hU 
6U 

6 5  
6 5  
6 5  
hS 
6 5  

30 

0 
0 
0 
0 
0 

0 
0 
1 
0 
0 

0 
0 
0 
0 
0 

0 
n 
n 
0 
0 

0 
0 
1 
1 
1 

U 

5 
5 
6 
7 
R 

1 
:r) 
11 
? 2  
17 

14 
15 
16 
1 1  
1 A  

20 
21 
2 2  
2 3  
74 

2 6  

27 
2 8  
?9 
;0 

31 
7 2  
33 
3 3  
3U 

:5 
:6 
16 
(7  

( 7  

35 

3 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
J 
0 
J 
0 

0 
0 
0 
0 
0 

0 
.I 
0 
0 
0 

0 
0 
0 
0 
1 

1 
1 
1 
1 
1 

2 
2 
2 
J 
3 

u 
u 
5 
5 
b 

6 
7 
tl 
1 
3 - 0 

l i )  
1 1  
1 2  
13  

1 1  
1 6  
1 ‘i 
1 5  
16 

17 
1 4  
13 
1 4  
1 1  

0 0  0 s  

0 0  
0 0  
0 0  
0 0  
0 0  

0 0  
0 0  
0 0  
0 0  
0 0  

0 0  
0 0  
0 0  
0 0  
0 0  

o n  0 0  

0 0  
0 0  
n o  

0 0  
0 0  
0 0  
0 0  
0 0  

0 0  
0 0  
0 0  
0 0  
0 0  

0 0  
0 0  
0 0  

0 0  

0 0  
0 0  
0 0  
1 0  
1 0  

1 0  
1 0  
1 0  
1 0  
1 0 

2 0  
2 0  
2 1  
3 1 
3 1  

1 1 
u 1 
U 1 
4 1 
5 2  

5 2  
5 2  
6 2  
6 2  
7 3  

7 3 
8 3  
I? 3 
9 4  
7 U 

n o  

5 0  5 5  60 

0 0 0  
0 0 0  
0 0 0  

0 0 0  

0 0 0  
0 0 0  
0 0 0  
0 0 0  
0 0 0  

0 0 0  
o n 0  

0 0 0  
0 0 0  

0 0 0  
0 0 0  
0 0 0  
0 0 0  
0 0 0  

0 0 0  
0 0 0  
0 0 0  
0 0 0  
0 0 0  

0 0 0  

0 0 0  
o n 0  
0 0 0  

0 3 0  
0 0 0  
0 0 0  

0 0 0  

0 0 0  
0 0 0  
0 0 0  
0 0 0  
0 0 0  

0 0 0  
0 0 0  
0 0 0  
0 0 0  
0 0 0  

o a o  

o a o  

o a o  

o a o  

o a o  
o o n  
0 0 0  

0 0 0  
0 0 0  

n o 0  
0 0 0  
0 0 0  
0 0 0  
0 0 0  

0 0 0  
1 0 0  
1 0 0  
1 0 0  
1 0 0  

1 0 0  
1 0 0  

1 0 0  
1 0  1 

1 0 0  

65 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

n 

0 
0 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 



60 

T a b l e  A . 1 2 ,  (continued) 
_____.__.._. ___l.l._____._..l__ ~ II 

DLECancc? bervern 
GZ and county 
centroid ( m i l e s )  

Distance croawfnd (miles) 

-- -. 

3 5 1 0  1 5  27 2 5  3 0  3 5  u0 v 5  50 55 6 0  6 5  

31 5 2 2 0  2 0 9  1 9 1  1 4 2  101 65 38 20 10  4 2 1 0 0 
32 'il 2 1 1  2 0 3  1 7 6  1 3 9  9 9  6 5  3 f l  2 1  1 0  4 2 1 0 0 
32 5 2 0 6  1 9 6  1 7 1  1 3 5  9 9  6 4  39  2 1  10  5 2 1 0 0 
33 0 1 W  1 9 0  1 6 6  1 3 2  9 h  6 4  39 2 2  1 1  5 2 1 0 0 
3 3 5  1 9 2  1R4 1 6 1  1 2 9  9 5  6 4  3Q 2 2  11 5 2 1 0 0 

34 n 1Bb  1 7 8  157 1 2 6  9 3  6 3  3 9  2 2  1 2  6 2 1 0 0 
35 0 1 7 ~  1 6 7  IUR i ? i  9 0  6 2  4 0  2 )  1 3  6 3 1 0 0 
36 0 1 6 U  1 5 7  1 4 0  1 1 5  9 7  6 1  4 0  2 u  1 3  7 3 1 1 0 
37 0 1 5 3  1 4 A  1 3 2  1 1 0  9 4  6 0  40  2 5  1 4  7 U 2 1 0 
38 0 1 U 4  1 3 9  1 2 5  1 0 4  8 1  5 9  40 2 5  1 5  R 4 2 1 0 

39 0 1 7 5  1 3 1  1 1 8  i o n  7~ 5 8  40 2 5  1 5  9 4 2 1 0 
4 0 0  1 2 7  1 2 3  1 1 2  Q 5  7 5  56  39 2 6  1 6  9 5 2 1 1 
4 1 0  1 2 0  1 1 6  i n 6  9 0  7 3  5 5  39 2 6  16 i o  5 3 1 1 
4 2 0  1 1 3  1 0 9  100 A6 7 0  51 35 2 6  1 7  1 0  6 3 2 1 
430  1 0 6  1 0 3  9 5  9 2  6 7  5 2  3 A  2 6  1 7  1 0  6 3 2 1 

4 4 0  l @ n  9 7  9 0  7 8  6 4  5 0  37 2 b  17 11 6 4 2 1 
US0 94 9 2  85 7 4  6 2  49  36 2 6  1 7  11 7 4 2 1 
46 0 89 8 7  R O  7 1  5 9  4 7  36 2 6  17  1 1  7 4 2 1 
49 0 7 9  77 7 2  6 4  5 4  44 3 4  2 5  1 R  1 2  8 5 3 1 
50 0 7 1  6 9  h 5  5 8  5 0  4 1  32  2 4  17 1 2  8 5 3 2 

5 2  0 6 3  6 2  5 8  5 3  4 6  3A 30 2 3  17 1 2  8 5 3 2 
54  0 5 7  5 6  5 3  4 8  4 2  35  29 2 2  17 1 2  9 6 4 2 
56  0 5 1  50 47 (13 39  33  27 2 1  16  1 2  9 6 4 3 
5 R  0 46 4 5  4 3  3 9  3 5  3 0  25 2 0  1 6  1 2  9 6 4 3 
60 0 4 1  4 1  3 9  3 6  3 2  2R 2U 1 9  1 5  1 2  9 6 4 3 

6 5 0  3 2  3 1  3 0  2 6  2 6  2 3  2 0  1 7  1 4  11 8 6 5 3 
7 0 0  2 5  2 5  2 4  2 2  2 1  1 9  16  1 4  1 2  1 0  a 6 5 3 
7 5 0  19  1 9  1 9  1 A  1 7  1 5  13  1 2  1 0  9 7 6 4 3 
9 0 0  is  1s 1 5  1 4  1 3  1 2  1 1  1J 9 7 6 5 u 3 
70 0 10 1 0  r) 9 9 9 7 7 h 5 5 4 3 3 

1 0 0 0  6 6 6 6 6 5 5 > 4 4 3 3 3 2 
1 1 0 0  4 (I 4 4 (I 4 3 3 3 3 2 2 2 2 
1 ?OO 3 3 3 1 L 2 2 2 2 2 2 2 1 1 

l_l__~....._..-..-_-_I___ ~.._.-.-.I. -. ______.. 
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Table A.13. Estimated radiation exposures from fallout, assuming 
medium y i e l d  weapon, 7-d exposure (R), and effective fallout wind speed  
of 50 mph. 

- 
Distance between 
CZ and county Distance ccosawind (miles) 
centraid (miles) 
_I_ 

-1 0 
-5 

0 
5 

1 0  

1 5  
20 
2 5  
3 0  
35 

4 0  
4 5  
50 
55 
6 0  

6 5  
7 0  
7 5  
R O  
85 

0 

0 
16 

2600 
I t H  16 
4464  

4116  
319  3 
3500 
3236  
2990  

278U 
2591  
24 11  

21  11  

1 9 8 1  

2260 

l a 6 8  
1759  
1650  
156H 

5 

0 
1 

3 3 7  
872  

1 0 6 1  

1 2 3 2  
1 3 6 0  
1448  
1 u99 
1519 

1514  
1492  
1 4 5 8  
1416  
1 3 7 1  

132u  
1276  
1229  
l l E 4  
1139  

10 1 5  

0 0  
0 0  
1 0  
5 0  

15 0 

3 3  0 
6 ?  0 

I n 2  1 
1 4 9  3 
197 7 

244 1 2  
2RS 1 8  
320 26 
349 3 4  
312 4 2  

392 5 1  
4 0 1  6 1  
419 1 0  
429 7 9  
437 8 9  

20 2 5  3 0  35 40 45 50 55 60 6 5  

0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0  
n o o o o o o o o o  
o n o o o o o o o o  
0 11 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0  

o o o L ) o o o o o o  
0 0 0 0 0 0 . 0  0 0 0 

0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0  
1 0 0 0 0 0 0 0 0 0  
1 0 0 0 0 0 0 0 0 0  
2 0 0 0 0 0 0 0 0 0  

1 r ) o o o o o o o o  
4 0 9 0 0 0 0 0 0 0  
6 1 ) 0 0 0 0 0 0 0 0  

9 1 0 0 0 0 0 0 0 0  

o o o a o o o o o o  

7 0 0 0 0 0 0 0 0 0  

90 1 4 8 3  1 0 9 6  943 9 8  1 2  1 0 0 0 0 0 0 0 0  
9 5  1 4 0 5  1 0 5 5  447  107  1 4  1 0 0 0 0 0 0 0 0  

100  1332  1015  hU9 1 1 5  17  1 0 0 0 0 0 0 0 0 
105 1 2 6 5  977 470 12U 2 0  2 0 0 0 0 0 0 0 0 
110  1202  9 4 0  450 1 3 2  24  3 0 0 0 0 0 0 0 0 

1 1 5  
120 
1 2 5  
130 
135  

I n 0  
1‘45 
150 
155 
160 

I 6  5 
11  0 
115  
180 
l a 5  

190 
145  
200 
20 5 
210  

215  
22 0 
22 5 
230 
235  

1144  9 0 5  
10R9 8 7 1  
1039  839  

991 8 0 8  
946  1 7 9  

904  751  
8 6 5  1 2 3  
R2R K98 
7 9 3  6 7 3  
1 6 3  6 5 1  

1 3 6  630  
710  f i l l  
685 592  
6 6 1  514 
639  5 5 6  

6 1 7  5 3 9  
596 5 2 3  
5 7 5  5 0 1  
5 5 6  491  
531  417 

520 4 6 i  
502 4U8 
486 a 3 5  
470 422 
455 u 1 0  

4 4 8  
U 4 K  
44 3 
4 39 
414 

429 
42 3 
4 11 
41 1 
un 4 

396 
3 A l  
3R 2 
31 u 
3 6 1  

360 
35 3 
346 
339 
3 3 2  

3 2 5  
3 1 3  
312 

2q 9 
305 

1 3 1 2 7  3 0  0 0 0 0 0 0 0 
1U6 31 4 0 0 0 0 0 0 0 0  
1 5 2 3 4  5 0 0 0 0 0 0 0 0 
i 5 a 3 ~  5 1 o o o o o o o 
1 6 4 4 2  7 1 0  0 0 0 0 0 0 

1 6 9  4 6  9 1 0 0 0 0 0 0 0  
1 7 3  5 0  10 1 0 0 0 0 0 0 0  
1 1 7 5 3 1 1  2 0 0 0 0 0 0 0 
1 ~ 1 5 7 1 3  2 a o o o o o o 
1 8 2 6 0 1 4  2 0 0 0 0 0 0 0 

1 8 3 6 2 1 5  3 0 0 0 0 0 0 0 
1 R 3 6 4 1 1  3 0 0 0 0 0 0 0 
1 R U 6 6 1 R  4 1 0  0 0 0 0 0 
1 8 4  6 8  19 4 1 0 0 0 0 0 0  
1 R 4  1 0  20 4 1 0 0 0 0 0 0  

l e u  7 2  21 5 1 ‘0 o o o o o 
1 1 4  74  1 3  5 1 0 0 0 0 0 0  
1 0 3 1 5 2 4  6 1 0  0 0 0 0 0 
l R 1 7 7 2 5  6 1 0  0 0 0 0 0 
1 9 2 7 8 7 1  7 1 0  0 0 0 0 0 

1 8 1  An 2a 8 2 o 0 0 0 0 0 
i a n 8 1 2 q  8 2 o o o o o o 
1 7 9 8 3 3 0  9 2 n o o o o o 
1 7 8  94 32 10 2 0 0 0 0 0 0 
177  A5 33  10 3 1 0 0 0 0 0  

240 U U O  39R 2 3 3  1 1 5  R F  3 4  13 J 1 0 0 0 0 0  
2U5 426 7 R 6  2A6 17U Y7 35 12 3 1 0 0 0 0 0  
250 8 1 3  375 2410 1 7 2  8 7  77  13 u 1 0 0 0 0 0  
255 400 364 214 1 1 1  9 R  3 8  13 1( 1 0 0 0 0 0  
260 381  353 L6R 1 6 9  R9 39 11; 4 1 0 0 0 0 0  

265  175 143 262 1 6 1  8 9  4 0  15 5 1 0 0 0 0 0  
210 36Q 3 3 3  256 166 90  4 1  16 5 1 0 0 0 0 0  
275 352  324 251  154  9 0  42 16 5 2 o o o o o 
Z R n  342 31u 745 1 6 2  9 0  u 3  11 6 2 n o o o o 
2H5 3 1 1  305 2 U O  1bO 91  U U  18 G 2 0 0 0 0 0  



Table A.  13. (cont inued)  

Distance between 
CZ and county 
centroid (miles) 

Distance croaaorind (milea) 

c r, 10 

250  3 1 1  2 9 7  214 
29 5 3 1 2  2R9 2 2 9  
30 0 302 2 9 0  2 2 4  
30 5 2 4 3  2 7 3  ?1'4 
310 2 8 5  2 6 5  2 1 4  

3 1 5  276 1 5 8  209  
320  268  2 5 1  204  
12 5 2 6 1  244  2 0 0  
3 1 0  253 237  1 9 5  
335  2'46 2 3 1  1 9 1  

3 4 0  
3u 5 

3 5 5  
36 0 

37 0 
380 
3q 0 
4 0 0  
% l o  

3 5 0  

2 3 9  2 2 4  1 R f i  
2 3 2  2 1 8  182  
226  2 1 3  178 
219 2 0 7  174 
2 1 3  2 0 1  1 7 0  

202  1 9 1  162  
1 9 1  1 8 1  1 5 5  
1 A l  172  148  
1 7 1  1 6 3  1 4 1  
1 6 2  1 5 5  1 3 5  

420  1 5 4  1 4 7  129  
430  146  1 4 0  1 2 3  
Q U O  138 1 3 3  1 1 7  
4 5 0  1 3 1  1 2 6  1 1 2  
o f i n  1 2 5  120  107 

41 0 119  1 1 4  1 0 1  
ut30 113 109  7 4  
50 0 102  9 s  9 0  
5 2 0  S 3  9 0  A2 
54  0 HU R2 7 5  

56 0 
58 0 
60 0 
6 5 0  
7 0 0  

75 0 

A50 
90 0 

1 0 0 0  

w o 

7 7  7 5  6 7  
7P bf l  6 3  
64 6 2  5 8  
5 1  50  4 7  
4 1  4 0  3 8  

33 3 3  ? 1  
27 2 7  2 5  
22  2 2  2 1  
18 1 R  1' 
12  1 2  12  

11fiO H P r i  
1 20 0 6 h 6 

1 uoo 3 3 1 
1 5 0 0  2 2 2 

1 J n o  U 4 4 

.- - 

1 5  LO i 5  

1 5 8  9 1  4 5  
1 5 6  9 1  45 
1 5 4  9 1  46 
1 5 1  9 1  4 7  
1 4 9  9 0  47 

1 4 7  9 0  4 9  
1 4 5  9 0  49  
1 4 1  9 0  4 9  
1 4 1  A9 50 
1 3 9  9 1  50 

1 3 6  5 8  5 0  
1 3 4  8 8  5 1  

1 3 0  8 6  5 1  
12R 96 5 1  

1 2 3  R 4  5 2  
1 1 4  q 3  52 
1 1 5  R l  52 
111 7 9  5 1  
1 0 7  7 9  5 1  

1 3 2  a 7  5 1  

i n 3  7 6  5 1  

9 6  1 2  ;n 
9 "  7u 5 0  

9 2  7 0  4 9  
A9 5 4  UA 

A5 6 6  U H  
9 2  6 4  4 7  
7 6  5 0  45  
7 0  5 7  4 3  
6 5  5 3  4 1  

6 0  5 0  3 1  
5 6  4 7  37 
5 1  4 4  15 

3 5  3 1  20 

29  2 K  22  
2 4  2 1  19 
2 0  1 R  1 6  
16 1 5  1 4  
1 1  11 10 

9 9 7 
6 5 5 
4 1: U 
3 3 3 
2 2 2 

u 2  37  30 

30 35 

19 1 
19 1 
20 8 
2 1  d 
22  A 

22  9 
23 9 
24 10 
24 1 0  
25 1 1  

2 5  1 1  
26 1 2  
2fi 1 2  
27 1 3  
27 1 % 

29 14  
27 1 5  
30 16 

7 1  1 7  

? 1  I d  
32 1 8  
32 19 
32 19 
3 2  19  

37 2 0  
32 2 0  
31 2 J  
3 1  2 1  
30 2 1  

29 2 1 
28 29 
27 20  
24 1 0  
22 11 

19 15 
16 1 4  
1 4  12 
1 2  10  
9 Y 

6 6 
5 4 
7 3 
3 L 
2 L 

3n 16 

4 0  

2 
2 
2 
3 
3 

3 
3 
4 
4 
4 

4 
5 
5 
5 
6 

9 
10 
10 
11 
1 1  

1 1  
1 2  
13  
1 3  
1 J  

14  
1 4  
1 4  
1 4  
1 7  

1 2  
1 1  
10 

7 
7 

5 
4 
3 
2 
2 

45 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

2 
2 
2 
2 
2 

2 
3 
3 
3 
4 

U 
5 
5 
5 
h 

h 
6 
7 
8 
8 

9 
9 
9 

1 0  
10 

9 
9 
8 
7 
6 

5 
U 
3 
L 
2 

5 0  

0 
0 
0 
0 
0 

0 
0 
0 

0 

0 
1 
1 
1 
1 

1 
1 
1 
1 
2 

2 
2 
2 
3 
3 

n 

3 
3 
4 
U 
5 

5 
6 
6 
7 
7 

7 
7 
6 
6 
5 

4 
3 
2 
2 
1 

5 5  6 0  6 5  

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 3 0 

0 0 0 

0 9 0 
0 0 0 
0 0 0 

0 0 0 
0 n 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
1 0 0 
1 0 0 

1 0 0 
1 0 0 
1 0 0 
1 0 0 
1 1 0 

1 1 0 
2 1 0 
2 1 0 
2 1 1 
3 1 1 

3 2 1 
3 2 1 
4 2 1 
0 3 2 
5 3 2 

5 3 2 
5 U 3 
5 U 3 
5 4 3 
U 3 3 

3 3 2 
3 2 2 
2 2 2 
2 2 1 
1 1 1 

0 0 n 
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T a b l e  A.14. Estimated radiation exposures  from f a l l o u t ,  assuming 
medium yield weapon, 7-d exposure (R), and effective fallout w i n d  s p e e d  
of 60 mph. 

---1_- i 

Diarancc between 
GZ and county 
centroid (milea) 

Distance CI osauind (miles) 

__ - ~ 

0 5 10 15 20 75  3 0  35 4 0  45 50  55  60 65 

- 1 0  ~ o o o o n o o o o o o o o  
- 5  ~ o o o o o n o o o o o o o  

5 4130  570 i o o n o o o o o o o o  
1 0 3 8 7 9 1 1 1  5 0 0 0 0 0 0 0 0 0 0 0 

20  3390 9 3 1  24  o n n o o o o o 0 o o 
30 2 9 6 1  1157 69 1 0 0 0 0 0 0 0 0 0 0  

0 2 1 9 5 2 1 5  0 0 0 0 0 0 0 0 0 0 0 0 

15 3628 857 11 0 0 0 0 0 0 0 0 0 0 0 

2 5  3 1 6 7 1 0 8 2  4 3  0 0 0 0 0 0 0 0 0 0 0 

35  2772  1 2 1 1  101  2 0 0 0 0 0 0 0 0 0 0 

4 0  259'7 1242  115 3 0 0 0 0 0 0 0 0 0 0 
4 5  24440 1254  170 6 0 0 0 0 0 0 0 0 0 0 
50  2295  1252  203 1 0  0 0 0 0 0 0 0 0 0 0 
5 5  2162 1238  23) 1 U  0 0 0 0 0 0 0 0 0 0 
60  2000 1217  25-9 1 9  1 n o o o o o o o o  

6 5  192R 1190  2R0 7 5  1 0 0 0 0 0 0 0 0 0  
7 0  1824 1160  298 3 1  1 0 0 0 0 0 0 0 0 0  
7 5  i 7 . v  1 1 2 ~  3111 37 2 o o o o o o Q o o 
8 0  l b 4 0  1096 327  94 3 0 0 0 0 0 0 0 0 0 
8 5  1 5 ' 3  1063  338 50  3 0 0 0 0 0 0 0 0 0 

9 0  l4RZ 1030  346 5 6  U 0 0 O 0 0 0 0 0 0 
9 5  l u l l  99R 359  6 3  6 0 0 0 0 0 0 0 0 0 

100 1395  967 3hO 6 9  7 0 0 0 0 0 0 0 0 0 
105 1783 937 365 7 6  8 0 0 0 0 0 0 0 0 0 
110 1225  907  36R R2 1 0  1 0 0 0 0 0 0 0 0  

11 5 
120 
125 
130 
135 

140 
145 
150 
155 
16 0 

165 
170 
175 
180 
185 

190 
195 

20 5 
210 

200 

215 

22 5 
270 
235 

24 0 
24 5 

22 n 

250  
25 5 
2 6 0  

26 5 
27 0 
27 5 
ZR 0 
28 5 

21 0 
295 
3fl0 
10 5 
310 

1111 
1120  
1072  
1021) 

985 

946 
908 
872 
839 
R 07 

777  
7UH 
7 2  1 
6 95 
6 9 0  

6 47 
6 28 
6 09 
59 1 
57U 

557 
5 u 1  
525 
5 10 
(19c 

482 
468 
4 55 
uu3 
1) 30 

U 1H 
I4 07 
39h 
3R5 
395 

365 
-355 
3 4 b  
3 36 
32R 

67 9 
85 1 
R Z U  
798 
7 1  3 

749 
7 2 6  
7 0  3 
6R 2 
66 1 

64 1 
62  1 
60 3 
584 
567 

550  
536  
52 2 
508  
4 9 s  

3? 1 
37 3 
3 1  4 
3 1  4 
374 

37 2 
37 1 
36 9 
36 6 
36 3 

360 
356 
352 
348 
344 

319 
334 
329 
324 
319 

flu 1 2  
9 P  14  

106 18  
1 1 1  20  

116  23  
1 2 1  2 5  
126  29  
130 30 
134  3 3  

137  1 6  
1 4 1  38 
1011 u 1  
197  44 
1 4 9  U 6  

1 5 1  4 9  
152  50 
1 5 2  5 1  
152  5 3  
1 5 3  5 5  

i n 0  16 

483 314 153  5 6  
470  309 153 57  
458 3 O U  1 5 1  59  
U46 2 9 9  153  6 0  
0 1 5  29U 1 5 3  6 1  

u 2 u  201 1 5 ?  6 7  
U l ?  194 152 h3 
403 279 1 5 2  64 
393 275 1 5 1  6 6  
383 270 1 5 1  67 

3 1 3  265 1 5 0  5 7  
36U I h l  1U9 5 R  
355 25b 140 69  
3 4 6  2 5 1  1UR 7 0  
3 3 8  2U7 1 4 1  7 1  

329 2U3 1 4 6  7 1  
7 2 1  23R 1'45 1 2  
313 230 144 73  
1 0 6  ? 3 0  143  7 3  
?9Y 225 1 4 1  7 4  

1 
1 
1 
2 
2 

3 
3 
4 
5 
5 

6 
7 
9 
9 

10 

11 
12 
13 
14 
15 

15 
16 
17 
19 
19 

70 
21 
2 1  
22 
23 

2u 
25 
26 
2 1  
2R 

21 
29 
30 
31 
32 

0 O O D O O O O  
0 0 0 0 0 0 0 0  
0 D 0 0 0 0 0 0  
0 0 0 0 0 0 0 0  
0 3 0 0 0 0 0 0  

0 0 0 0 0 0 0 0  
O O 0 O D O D O  
0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0  
1 0 0 0 0 0 0 0  

1 0 0 0 0 0 0 0  
1 0 0 0 0 0 0 0  
1 0 0 0 0 0 0 0  

L 0 0 0 0 0 0 0  

2 0 0 0 0 0 0 0  
2 0 0 0 0 0 0 0  
2 0 0 0 0 0 0 0  
? 0 0 0 0 0 0 0  
l 0 0 0 0 0 0 0  

3 0 0 0 0 0 0 0  
~ 1 0 0 0 0 0 0  
0 1 0 0 0 0 0 0  
U 1 0 0 0 0 0 0  
4 1 0 0 0 0 0 0  

5 1 0 0 0 0 0 0  

6 1 0 0 0 0 0 0  
6 1 n o o o o o  
6 1 0 0 0 0 0 0  

i o o o o n o o  

~ i n o o o o o  

7 2 0 0 0 0 0 0  
7 2 n o o o o o  
8 2 0 0 0 0 0 0  
A L O O O O O O  
9 2 0 0 0 0 0 0  

q L l O O O O O  
'0 3 1 0 0 0 0 0  

11 3 1 0 0 0 0 0  
10 1 1 0n000 

11 3 1 n n a n o  



Table A .  1 4 .  (cont i -nued)  

Distance between 
CZ and county 
centroid (mflee) 

Distance crosswind (milee) 

0 5 l ?  1 5  

I 1  5 i 1 v  2 9 1  2 2 1  1 4 0  
1.20 1 1 1  ,9U 217  1 J9 
3 2 5  103 7 7 1  2 1 3  1 3 R  
110 2 4 5  1'71 LO? 1 3 6  
335 ' 8 7  i 6 U  2 9 5  1 3 5  

3u 0 2 P D  25i r  202 1 3 0  
1u 5 2 1 1  ? 5 2  14H 1 1 2  
I s n  2 h h  ? U b  1 4 4  1 3 1  
16 n 2 5 1  2 3 5  1 4 1  12R 
31  0 ~ u i  2 2 4  i q n  1 2 5  

2n 

74 
7 u  
7 5  
75 
1 5  

75  
7 5 
1 5  
7 5  
7 5  

7 5  713 35 on  45 5 0  5 5  SO 6 5  

3 2  1 2  U 1 0 0 0  0 0 
3 3  1 2  4 1 0 0 0 0 0 

U 1 0 0 0  0 0 3U 1 3  
35 1 3  4 1 0 0 0 0 0 

5 1 n 0 0 0 0  3 5  14 

5 1 0 0 0 0 0  36 15 
5 2 0 0 0 0 0 37 1 5  
6 2 0 0 0  0 0 3 7  16  
6 2 1 0 0 0 0 3 8  1 1  
7 2 1 0 0 0 0 39 1R 

3R 0 2 2 s  2 lU 1 7 1  1 2 2  75 40 19 7 3 1 0 0 0 0 
j9 0 A l l {  ' O U  l h 7  1 1 9  7 U  111 19 d 3 1 0 0  0 0 
40 0 2 0 *  1 9 5  1 6 1  l l h  711 111 ? O  3 3 1 0 0  0 0 
u i n  1 9 9  lH6 15'1 1 1 1  7 1  U ?  11 9 4 1 0 0 0 0 
4 2 0  i r o  1 7 8  I P ' +  1 1 0  7 1  4 1  22 i o  U 1 0 0  0 0 

4 3 0  i h o  1 7 0  1 4 1  i n 7  7 2  4 3  2 3  1 1  U 2 1 0 0 0 
uuo 1 7 2  1 6 2  1 1 7  1011 7 1  4 3  2 1  1 1  5 2 1 0 0 0 
U50 1bU 155  1 1 2  I n 1  1 0  U ?  2 4  1 2  5 2 1 0 0 0 
U60 1 5 7  1 u q  1.27 sq fr ' (  u 1  24  1.2 6 2 1 0 0 0 
4 1  0 1 5 0  1 0 2  1 2 1  9 5  h 7  4 1  25 1 3  6 3 1 0 0 0 

UR 0 1 4 1  1 3 1  1 1 4  9 3  h h  4 3  2 5  1 )  7 3 1 0 0 0 
U 9 0  13-1 130  1 1 1  q n  5 5  U I  26 i u  1 3 1 0 0 0 
5n o 1 3 1  1 1 5  1 0 9  H 7  f l u  U L  ?b 1u 7 3 1 1 0 0 
52 0 1 2 0  1 1 5  i o 1  H I '  9 1  4 2  ?fr  i s  R 4 2 1 0 0 
54  0 I l f l  1 0 6  9 0  7 1  5.1 4 1  2fi 1 6  Y I( 2 1 0 n 

56 n 1 0 1  '17 f l 7  7 2  i b  40 ?6 1 6  9 5 2  1 0 0 
5t4 '3 9 3  '30 R1 6 4  5 1  3'2 26 1 7  10  5 3 1 1 0 
6 0 0  85  8 3  7 5  6 C  5 0  J7 2h 17 1 0  6 3 2 1 0 
6 2 0  1 9  1 6  7 0  h @  B Q  15 26 1 1  11  6 4 2 1 0 
6 4 0  1 3  7 1  6 5  5 6  0 5  3 5  2 5  1 1  11  7 1 ,  2 1 1 

h 6 0  67 b 5  6 0  5 2  U l  33 2 5  1 7  11  7 4 2 1 1 
O R  0 6 2  6 0  5 6  U ' 1  ' J 1  32  24  17 1 1  7 U 3 1 1 
i n n  51 5 6  5 2  Uh 3 Y  31 2 3  1 7  1 2  8 5  3 2 1 
151) 07 Uh U ?  3 9  3 1  27 21 l o  1 2  R 5 3 2 1 
417 39 39 3 6  3 3  2 9  2 4  20  1 5  11  4 2 1 A 6  

1 1  J 2  31 2 R  2 5  7 1  11 1 0  11  H 6 4 3 2 
:* 2 1  2 5  2 4  2 1  ll? I f ,  1 J  1 0  d h  4 3 2 
2 0  1 9  1 9  1 7  1 6  14 12  10  9 7 5 U 3 2 
14 1u 1 4  1 3  1 2  11 10  e( 7 6 5 4  3 2 
i n  i o  i n  i 9 4 7 7 h 0 -3 3 2 

'I 7 1 7 1 F c 5 5 U 3 3 2 2 
$ 6 5 5 5  5 U 4 U 3 3 2 2 2 
4 U 11 4 U 1, 3 1 3 3 2 2 2 2 
3 3 3 1 1 1 1 2 ? 2 2 2 1 1 
2 2 7 2 2 7 2 L 2 2 1 1 1 1 



6 5  

Table A . 1 5 .  Es t imated  r a d i a t i o n  exposures  from f a l l o u t ,  assuming 
l a r g e  yield weapon, 7-d exposure  ( R ) ,  and e f f e c t i v e  fal..l.out wind speed 
of 5 mph. 

Distance between 
GZ and county Distance crossvind (miles) 
centroid (inilcs) 

I- 

-2 o 
-1 5 
- 1 0  

- 5  
0 

5 
1 0  
1 5  
20  
2 5  

30 
35  
40  
4 5  
5 0  

5 5  
6 0  
6 5  
70  
7 5  

R O  
8 5  
9 0  
9 5  

100 

105  
110 
1 1 5  
120 
1 2 5  

130  
1 3 5  
1 4 0  
145  
150  

155  
160 
165  
170  
1 7 5  

1 8 0  
190  
20 0 
210  
2 2 0  

24 0 
260  
2R0 

0 5 10 

2 2 1 
1 0 2  80 39 

2 2 2 2  1 5 7 5  566  
9 0 6 5  7 4 0 5  UC37 

2 0 1 4 0  1 7 7 4 5  1 2 1 3 8  

2 2 3 6 0  2054C 1 5 9 2 1  
19008  1 7 7 7 6  1 4 5 3 9  
1 4 8 3 5  1 0 0 2 6  1 1 8 5 5  
1 1 4 2 3  1 0 9 0 1  9 4 7 3  
8 8 6 7  

6 9 4 7  
5 4 9 1  
4 3 7 5  
3 5  12 
2 8 3 8  

2 3 0 7  
1 8 8 6  
1 5 4 9  
127R 
1 0 5 9  

e e l  
7 35 
6 16 
5 17 
4 35  

3E7 
3 1 1  
2 6 3  
224  
1 9 0  

162  
1 3 9  
118  
1 0 1  

87 

75 
64 
5 5  
4 A  
41  

35 
26 
20 
1 5  
11  

6 
u 
2 

8 5 2 6  

6 7 2 2  
5 3 3 9  
4 2 7 1  
3 4 4 c  
2 7 8 7  

2 2 7  1 

1 5 3 0  
1 2 6 4  
1 0 4 9  

87  3 
729  
6 1  1 
5 1 3  
4 3 2  

36c  
30 S 
26 f 
223  
1 9 0  

162 
13E 
1 1 8  
1 0  1 

8 7  

74  
6 0  
5 5  
47 
4 1  

3 5  
2c 
20  
19 
1 1  

t 
4 
2 

l e 6 0  

1 5  

0 
1 2  

1 0 3  
1 4 6 9  
6 4 4 6  

l o u t  4 

8 9 5 7  
7 4 9 7  

i o u o n  

7581 6 2 3 2  

608P 5 1 6 2  
q 9 0 9  11268 
3 9 7 5  3527 
3 2 3 1  2 9 1 6  
264 1 

2166 
1 7 8 4  
1 4 7 s  
122  3 
10 18 

e50 
71 2 
59 9 
50 3 
4 2 5  

359 
304 
259 
22c  
1 8 1  

1 6 0  
1 3 1  
1 1 7  
100 

8 6  

7 4  
6 4  
5 5  
47 
U 1  

35  
26  
20 
1 5  
1 1  

0 
4 
2 

2 4 1 4  

2002 
166U 
1 3 8 7  
1 1 5 8  

9 6 9  

R l  3 
68U 
5 7  6 
4 8 7  
5412 

3 4 9  
2 9 6  
2 5 2  
2 1 5  
1 R 3  

1 5 7  
1 3 4  
1 1 5  

99  
0 5  

7 3  
6 3  
5 4  
4 7  
40 

35 
26 
20  
1 5  
1 1  

c 
4 
2 

20 

0 
2 
9 

35 7 
2 6 5 7  

574 8 
6 5 0 7  
6 049 
s u o 3  
4138 

409R 
1508 
2 9 8 2  
2 5 1 3  
2 129 

1794  
1510 
1 2 7 2  
1 0 7 2  

90 5 

76 4 
64 6 
54 7 
46 4 
39 4 

735 

24 4 
20 R 
17 8 

152 
11 1 
11 2 
96 
R 3  

7 1  
6 2  
5 3  
4 6  
U n  

34  
26  
1 9  
1 5  
1 1  

fi 
4 
2 

28 fi 

2 5  

0 
0 
0 

58 
8 5 1  

2677 
1560  
3652 
3546 
3330 

3045  
27 27 
2404 
2 0 9 5  
1 8 1 1  

1557 
1 3 3 3  
1139  
9 7 1  
828  

705  
6 0 1  
5 1 2  
4 37 
37 3 

3 19 
273  
233  
200  
17 1 

147  
1 2 6  
1 0 9  
94 
8 1  

7 0  
60 
52 
45 
39 

34 
25 
19 
14 
1 1  

6 
4 
2 

30 

0 
0 
0 
6 

211 

10 52 
1 7 0 4  
1971  
21 19 
216U 

211q 
!004 
1 8 4 7  
1669 
1486  

1309 
1 1 4 5  

9 9 5  
8 6 1  
7 4 3  

6 40 
5 50 
4 7 3  
YO6 
3 u9 

300 
2 57 
2 2 1  
190 
164  

1 4 1  
1 2 2  
1 0 5  
90 
78 

67 
58  
so 
4 4  
38 

33 
25 
19 
14 
11  

6 
4 
2 

35 

0 
0 
0 
0 

41  

349  
7 1 3  
9 5  1 

1 1 5 3  
1 3 0 1  

1379  
1 3 9 3  
1353  
1276 
1177  

1 0 6 7  
9 5 6  

7 4 6  
65  3 

5 7 0  
u9 5 
4 3 0  
37 2 
3 2 2  

27 d 
2 4  1 
208  
180 
1 5 5  

1 3 4  
l l b  
1 0 3  
8 7  
7 5  

6 5  
5 6  
49  
42 
37 

32  
21 
1 8  
1I) 
1 0  

6 
u 
2 

84 a 

40 

0 
0 
0 
0 
6 

9 8  
26  1 
410  
572  
7 2 3  

8 4 1  
9 15 
944  
9 3 6  
8 9 9  

8 4 3  
7 7 6  
7 0 5  
6 3 3  
564  

4 9 9  
439  
3 8 5  
337 
290  

2 5 6  
2 2 2  
1 9 3  
1 6 8  
1 4 6  

1 2 6  
110 

95  
R3 
7 2  

62  
5u 
47  
4 1  
36  

31 
2 3  
1 8  
1 3  
1 0  

6 
3 
2 

4 5  

0 
0 
0 
0 
1 

2 3  
84 

1 5 8  
2 5 8  
37 1 

480 
56 8 
62 R 
659  
6 6 2  

64 5 
6 1 ?  
5 7 2  
52‘. 
4 7 7  

42 9 
3 A  3 
3 4 0  
300 
2 6 5  

232  
20 4 
1 7 8  
1 5 6  
1 3 6  

1 1 8  
10 3 

90  
7 8  
6 8  

5 9  
5 2  
4 5  
39  
34 

30  
2 3  
1 7  
1 3  
1 0  

6 
3 
2 

50 

0 
0 
0 
0 
0 

5 
2 3  
5u 

1 0 6  
1 7 6  

2 5 6  
334  
399  
445 
47 1 

4 7 9  
47  1 
4 5 2  
I( 26 
3 9 5  

362  
3 28 
2 96 
2 6 4  
2 3S 

2 0 9  
1 8 4  
1 6 2  
1 4 3  
1 2 5  

1 1 0  
9 6  

74  
64  

56 
49  
4 3  
37 
33 

29  
2 2  
1 7  
1 3  
1 0  

6 
3 
2 

e 4  

55 

0 
0 
0 
0 
0 

1 
6 

17 
uo 
77  

1 2 8  
1 8 5  
241 
288 
323  

304 
352 
309 
338  
321 

300 
277 
253 
230 
2 07 

1 8 5  
1 6 5  
147  
130  
1 1 5  

1 0 1  
8 9  
7 8  
69 
6 0  

5 3  
46 
41 
36 
31 

27 
21  
16 
1 2  
9 

6 
3 
2 

so 
0 
0 
0 
0 
0 

0 
1 
5 

14 
31 

60  
97 

1 3 9  
1 7 9  
2 14 

2 4 0  
2 5 6  
2 6 3  
2 6 3  
256  

2 4 5  
2 30 
214  
1 9 7  
1 8 0  

1 6 3  
1 47 
1 3 1  
117  
104 

9 3  
8 2  
7 3  
64  
56 

50  
44 
38 
34  
30 

26 
20 
15 
12 
9 

5 
3 
2 

6 5  

0 
0 
0 
0 
0 

0 
0 
1 
4 

1 2  

26 
48 
76  

1 0 7  
136 

1 6 2  
181  
194  
200  
200 

196 
1 8 8  
178 
1 6 7  
1 5 4  

1 4 1  
1 2 9  
116  
101, 
9 4  

84 
7 5  
6 7  
59 
5 2  

46 
u1 
36 
32 
2R 

25 
19 
1 5  
1 1  
9 

T 
3 
2 



T a b l e  A.15.  (continued) 

___. -l_l._..l.l._.. Is 

Discance becvcen 
GZ and councy Distance craeauind (miles) 
ccncraid (miles) 

7 C  7 5  80 R 5  90 9 5  

1 c 0 0 0 0  

i o  I O  

0 
0 
0 
0 
0 

1 

2 
4 
7 

11 

16 
21 
25 
29 
33 

105  

0 
0 
J 
0 
0 

0 
1 
2 
4 
7 

1 0  
14  
1 7  
2 1  
24 

1 1 0  1 1 5  

0 0  

1 2 0  1 2 5  

n o  
0 0  
0 0  
0 0  
0 0  

0 0  
0 0  
0 0  
1 0  
1 1  

2 1  
4 2  
5 3  
7 5  
9 6  

11 8 
1 3  9 
1 4  11 
15 12 
16  13 

17  1 I  
17 14 
1 1  14 

1 1  14 

16  14 
15 13 
15 1 3  
14 12 
13  11 

12 11 
11 10 
10  9 

9 8  
7 7  

6 5  
5 4  
3 3  
2 2  
1 1  

17 i a  

130 135  

0 0  
0 0  
0 0  
0 0  
0 0  

0 0  
0 0  
0 0  
0 0  
0 0  

1 0  
1 1  
2 1  
3 2  
4 3  

6 4  
7 5  
8 6  
9 7  

10 8 

11 9 
11 9 
12 10 
12 10  
12 10 

12 10 
11 10 
11 9 
11 9 
10 9 

9 R  
9 R  
8 7  
7 6  
6 5  

5 5  
4 4  
3 3  
2 2  
1 1  

20 
25  
30  
35 
40 

4 5  
50 
55 
60 
6 5  

4 
11 
23 
40 

C1 
E 4  

106 
124 
139 

148 
153 
15u 
151 
146 

1 0 0 0  
0 1 1 0  

l C U 2 1  
2 0 9 4 2  

34 1 8  9 4 
50  29 16  8 
67  4 1  24  1 U  
8 3  54 34 21 
97 6 6  44 29 

1OE 77 53 36 
11: 85  6 1  4 3  
119 9 0  6 7  49 
12c 93  72  54  
l i e  9 4  7 4  5 7  

110 9 3  7 5  59  
105  9 c  711 5 9  
103 8 6  7 2  5 9  

90 8 2  6 9  5 1  
8 9  76 6 5  5 5  

82 1 1  6 1  52  
711 6 5  5 7  49 
6 8  6n 53 46 
6 1  5 5  4 8  43 
5 5  49 44 39 

45 45 40 36  
4 4  40 3 6  3 3  

3' 32 30  2 7  
31  29 2 1  24 

39 36 3 3  3n 

2 e  26 24  22 

0 
0 
0 
1 

2 
4 
8 

13 
18 

2 9 
30 
36 
uo 
a u  

46 
U7 
98 
47 
116 

94 
42 
40 
37 
35 

0 0  
0 0  
0 0  
0 0  

0 0  
0 0  
1 1  
2 1  
4 2  

6 4  
9 6  

12 8 
15 10  
18 1 3  

70  
7 5  
80 
8 5  
9 0  

9 5  
100 
105 
110 
115 

120 

139 
130 

35 27 2 0  1 5  
37 29 22 17 
38 30 2U 1 8  
39 31  2 5  20 
38 31 25 20  

37 31 26 2 1  
36 30 25 2 1  
34 29 25  2 1  
32 28 24 20 
'IO 26 2 3  20  

28 25  22 1 9  
26 2 3  20 18 
24 21 19  1 7  
22 20 18 1 6  
20 1 8  16  1 4  

18 17 15 1 3  
17 15 1u 12  
15 14 12  11 
12 11 10 9 
1 0 9 8 8  

8 7 1 6  
6 6 6 5  
4 6 4 3  
2 2 2 2  
1 1 1 1  

121 
112 
102 

93 

76 
68 
61 

'4 
48 
43 
38 
34 

30 
i 6  
23 
18 
14 

eu 125 
130 
135 
140 

145 
150 
155 
160 
165 

170 
17 5 
180 
19 0 
200 

210 
220 

32 
29 
27 
24 
22 

20 
18 
16 
13 
10 

25 2 3  2 1  20  
2 i  20 1 9  1R 
17  16  1 5  14  
1 3  1 3  12  11  

11 1 c  10  9 9 s 
8 e e 7 i i  

240 
i 6 0  

c . 5 5 4 4 4  
3 2 3 3 3 3  
2 2 2 2 2 2  200 

110 175 

O J  
0 0  
0 0  
0 0  
0 0  

1 0  
1 1  
1 1  
1 1  
2 1  

2 1  
2 2  
2 2  
3 2  
3 2  

3 2  
3 2  
3 1  
3 3  
3 3  

3 3  

1RO 1R5 

0 
C 
0 
C 
0 

0 
0 
0 
C 
1 

1 
1 
1 
1 
1 

2 
2 

190 195 

0 0  
0 0  
0 0  
0 0  
0 0  

0 0  
0 0  
0 0  
0 0  
0 0  

1 0  
1 1  
1 1  
1 1  
1 1  

1 1  
1 1  
1 1  
1 1  
2 1  

2 1  
2 1  
2 1  
1 1  

200 205 

0 0  
0 0  
0 0  
0 0  
0 0  

0 0  
0 0  
0 0  
0 0  
0 0  

0 0  
0 0  
1 0  
1 0  
1 1  

1 1  
1 1  
1 1  
1 1  
1 1  

1 1  
1 1  
1 1  
1 1  

140 145  150 

1 0 0  
1 1 1  
2 1 1  
3 2 1  
4 2 2  

4 3 2  
5 4 3  
6 F 3  
7 5 4  
l f 4  

8 6 5  
8 6 5  
8 7 6  
8 7 6  
8 7 6  

8 7 6  
8 7 6  
8 1 6  
1 6 6  
l t 5  

1 6 5  
6 5 5  
5 4 4  
4 4 1  

1 5 5  1 bO 165 

0 
0 
0 
1 
1 

1 
1 
2 
2 
3 

0 
0 
0 

0 
0 
P 
0 
0 

0 
0 
1 
1 
1 

1 
1 
1 
2 
2 

n o  
85 
9 0  
9 5  

10 0 

105  
110 
115 
120 
125 

130 
1 3 5  
140 
14 5 
150 

155 
160 
165 
110 
175 

180 
190 
2 0 0  
21 0 

0 
1 

2 
3 
3 
3 
3 

3 
3 
4 
9 
3 

3 
3 
1 
1 

2 
2 
2 
2 
2 

2 
2 
2 

2 i 4 
4 
U 

4 
1 
1 

3 2 2 2  
3 2 2 2  
2 2 2 2  
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T a b l e  A . 1 6 .  Est imated  r a d i a t i o n  exposures  from f a l l o u t ,  assuming 
l a r g e  y i e l d  weapon, 7-d exposure O X ) ,  and e f f e c t i v e  f a l l o u t  wind speed 
of 10  mph. 

. _I--._. -- __I- 

Distance batween 
cz and county Discanea crosswind ( m i 1 e . s )  
centroid (miles) 

-20 
-15 
-10 

- 5  
0 

5 
10 
15 
20 
25 

30 
35 
40 
45 
5 0  

55 
60 
65 
70 
I S  

80 
85 
90 
95 
100 

10 5 
110 
115 
120 
125 

130 
135 
IC0 
145 
150 

155 
160 
165 
170 
175 

1R0 

190 
195 
200 

20 5 
21 0 
21 5 
22 0 
22 5 

210 
215 
240 
24 5 
250 

255 
26 0 
265 
270 
2eo 

290 
3no 
310 
320 
34 0 

16 0 
3 R O  
400 
450 
50 0 

ia5 

0 5 10 

0 0 0  
35 2u e 

968 591 135 
6204 UU13 1588 
16675 1314U 6'4.38 

212~6 17968 10717 
19152 16752 11212 
15581 13970 10071 
12712 11606 8835 
10522 9742 7732 

9076 R462 6 6 5 8  
7872 7346 6099 
6AU3 6462 5430 
5975 5 6 s e  u s 3 8  
5227 Y382 4314 

UC86 4390 
40 34 
3557 
-4lUS 
2787 

2476 
2204 
1966 
1757 
1473 

l u l l  
1268 
1 1 u 1  
1029 
9 29 

840 
760 
6 R9 
625 
5hH 

5 16 
470 
4 2u 
190 
356 

325 
2 9 0  
272 
249 
228 

210 
192 
177 
162 
1 49 

131 
12b 
116 
107 
91 

91 
8 4  
7H 
72 
61 

52 
45 
38 
33 
24 

18 
14 
10 
5 
3 

3fl76 
3 % 3 0  
3042 
2 1 0 3  

2407 
2147 
1919 
1119 
154 1 

13R5 
1246 
1123 
1013 
915 

R2R 

6 8 0  
619 
56 1 

5 1  1 
465 
42Y 

3 5  3 

323 
295 
27 0 
24R 
221 

20e 
191 
17 6 
161 
149 

136 
126 
11c 
107 
9R 

91 
R U  
77 
71 
61 

52 
45 
3R 
3 3  
2u 

18 
14 
1 c  
5 
3 

7 5 0  

387 

3850 
3UJ9 
3 0 ? 5  
2 7 5 1  
2466 

2212 
1987 
17Ph 
1609 
14us 

1307 
l l f l l  

96 7 
876 

795 
72 2 
656 
597 
5 4  4 

49 5 
452 
u1 3 
37 7 
311 5 

315 
2R1 
26 5 
243 
72 3 

204 
1HI 
17 1 
159 
146 

13% 
124 
114 
105 
97 

i06a 

qn 
81 
76 
11 
h O  

52 
44 
3R 
-43 
24 

1R 
1 3  
10 
5 
2 

15 

0 
1 

1 1  
2 09 
19 5 9  

4530 
57U1 
5A37 
5h07 
5260 

4832 
U U l 3  
U062 
3716 
3394 

3094 
? R l R  
1 5 6 1  
2 3 1 0  
2116 

1922 
17u5 
15R4 
1439 
1307 

1198 
l O S 0  

9 f l 3  
49'1 
Rl4 

742 
577 
6 17 
564 
515 

471 
431 
19 u 
161 
331 

303 
179 
755 
2-44 
215 

198 
1 R2 
lhfl 
154 
1u2 

131 
121 
1 1 1  
10 3 

9 5  

8R 
81 
75 
fi9 
59 

51 
U k  
? ?  
37 
29 

18 
13 
10 
5 
2 

20 

0 
0 
0 

27 
11 0 

1357 
224') 
2720 
1 9 6 6  
3061 

29511 
2036 
2706 
2568 
21125 

2279 
2112 
1996 
1 BU 5 
1708 

1578 
1 4 5 2  
1 1 0  
1212 
1132 

1037 
9 5 2  
WU 
89 2 
73 i 

67 4 
61 8 
567 
52 0 
47 7 

43 R 
40 2 
169 
33 9 
31 2 

28 7 
16 U 
2s 3 
21 7 
2 0 6  

19 0 
175 
16 1 
1u P 
13 7 

12 h 
117 
i n 5  
in0 
92 

8 5  
79 
77 
67 
5 9  

50 
U 3  
37 
32 
23 

1s 
1 3  
10 
5 
2 

25 

0 
0 
0 
1 

u u  

2RR 
67(1 
1019 
1308 
153Y 

1576 
1 5 9 ?  
1605 
1597 
1579 

15 30 
1 U59 
l U 3 1  
1366 
1797 

1225 
1152 

1001 
941) 

97 5 
I312 
753 
6 97 
6'45 

596 
551 
509 
U69 
u 1 1  

400 
369 
340 
314 
2911 

267 
2 4 7  

210 
190 

(7'1 
165 
153 
1 U l  
131 

121 
112 
103 

96 
R9 

R2 
7 b  
70 
65 
5K 

4 R  
4 1  
3 K  
31 
23 

17 
13 
10 
5 
1 

ion0 

22a 

30 

0 
0 

0 
3 

43 
1 = 5  
3c7 
U P 1  
6 57 

7 29 
792 
64A 
49u 
92') 

n 

35  

0 
0 
0 
0 
0 

5 
27 
7u 
147 
Z Y  1 

21 3 
3a5 
39 9 
u50 
49H 

40 

0 
0 
0 
0 
0 

0 
4 
14 
33 
76 

1 0 1  
133 
167 
20u 
242 

45 

0 
0 
0 
0 
0 

0 
0 
2 
R 

21 

31 
45 
62 
8 3  
107 

50 

0 
0 
0 
0 
0 

0 
0 
0 
1 
5 

8 
13 
21 
31 
4 3  

951 5 3 ~  Z R O  133 58 
9h0 572 315 160 75 
959 597 346 186 93 
947 614 172 211 112 
926 6 2 2  393 23U 131 

R 9 P  673 409 253 1U8 
PBS 618 417 270 1bS 
830 603 4 2 U  7t32 179 
7 9 1  59.2 425 291 191 
750 514 q21 297 201 

709 552 U15 299 208 
6 6 1  529 405 299 213 
627 505 391 296 216 
587 U R O  380 291 217 
549 454 365 284 216 

5 1 3  423 3 U q  277 213 
473 u04 333 26R 210 
L14 i  3 A O  3 1 1  2 5 0  205 
U 1 : l  357 301) 2U7 199 
7 8 >  314 2 8 %  236 193 

357 313 268 225 186 
1 3 1  297 251 2 1 4  178 
307 273 238 2 0 3  171 
29> 255 7 2 5  193 lh3 
7 6 4  237 210 l a 2  155 

215 221 196 172 14R 
227 2 0 5  18U 162 1 U O  
210 192 172 152 133 
195 17d 161 1 U 3  126 
18,) 166 150 13U 119 

167 15U 140 126 112 

19.1 1 1 3  122 1 1 1  99 
133 124 1111 I O U  93 

155 $ 4 3  1 3 3  i i n  io6 

121 115 106 97 88  

114 1 3 )  99 91 q2 
101, 9 9  12 85 77 

? O  92 96 7 9  73 
91 86 8 0  74 68 
81 50 75 69 6U 

1 8  7 U  70 65 60 
7J 69 65 60 56 
67 hU 60 56 52 
67 59 56 53 49 
50 51 i19 46 43 

46 4 4  42 40 3fl 
4r1 3 3  37 35 33 
15 3 1  3 2  30 1 9  
3c 2 9  2.3 2 6  25 
2i 22 21 20 19 

17 16 16 15 15 
11 11 12 12 1 1  
1 C 9 9 9 B  
5 5 5 4 4  
2 2 2 2 2  

55 

0 
0 
0 
0 
0 

0 
0 
0 
0 
1 

2 
3 
6 
10 
16 

23 
32 
u3 
56 
69 

82 
95 

1 on 
120 
130 

139 
147 
152 
156 
159 

160 
160 
159 
156 
153 

150 
146 

116 
1 3 1  

125 
120 
114 
109 
101 

98 
93 
an 
83 
79 

7, 
7 0  
66 
62 
58 

55 
51 

45 
0 0  

35 
31 
27 
29 

iai 

ua 

is 

14 
1 1  
8 
U 
2 

60 65 

0 0  
0 0  
0 0  
0 0  
0 0  

0 0  
0 0  
0 0  
D O  
0 0  

0 0  
1 0  
2 0  
3 1  
5 2  

8 
13 
19 
26 
34 

u3 
53 
62 
72 
81 

90 
97 
109 
1 0 9  
119 

117 
119 
120 
120 
120 

118 
116 
1 1 U  
1 1 1  
io8 

104 
10 1 
97 
91 
8 9  

a5 
81 
17 
73 
70 

66 
62 
59 
56 
53 

50 
97 
44 
12 
37 

32 
29 
25 
22 
17 

13 
10 

8 
4 
2 

3 
5 
B 

1 1  
16 

21 
27 
34 
Y1 
99 

56 
62 
68 
74 
7 9  

83 
86 

90 
91 

92 
91 
91 
89 

8 9  

88 

86 
a3 
81 
78 
16 

73 
70 
67 
64 
61 

5n 
55 
52 
50 
47 

45 
u2 
40 
3R 
34 

30 
26 
23 
21 
16 

13 
10 
7 
U 
2 



T a b l e  A . 1 6 .  (continued) 
. ...... . . . . . - I ... .- .- ... .- 

Dfatanca between 
GZ and county Discance croamlnd (milea) 
centroid (miles) ___ -.. .. . ._ -. _I .- .- ___ . . . . .-. . . . . 

7 0  7 5  R O  9 5  90 9 5  1 0 0  105 1 1 0  1 1 5  1 2 0  1 2 5  1 3 0  1 3 5  

5 5  
6 0  
h 5  
7 0  
7 5  

8 0  

9 0  
9 5  

1 0 0  

1 0 5  
1 1 0  
1 1 5  
1 2 0  
1 2 5  

n 5  
1 R  
23 
2R 

3 1  
3H 
44 
u9  
5 3  

0 
1 
1 
2 
3 

4 
6 
9 

1 2  
1 5  

1 9  
2 3  
2 7  
3 1  
3 5  

0 0  0 0 0  0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0  0 0 

0 0  0 0 0  n o  0 0 0 
1 0 0  0 0 0 0 0 0 0  0 0 
1 0 3  0 n 0 0 0 0 0  0 0  

2 1 0 .  n 0 0 0 0 0 0 0 0  
3 1 0 0 0 0 0 0 0 0 0 0  
U 0 0  
6 3 1 1 0 0 0 0 0 0  0 0 
R U 2 1 0 0 0 0 0 0 0 0  

0 0  1 1  3 1 1 J 0 0 0 0  
1 3  7 U 2 1 0 0 0 0 0  0 0 
1 6  9 5  3 1 1 0 0 0 0 0 0  
1 9  1 1  7 4 2 1 1 0 0 0  0 0 
2 2  1 u  9 5 1 1 1 0 0 0 0  0 

0 0  

0 0  

0 0  2 1 0 0 3 0 0 

6 

4 0 0  0 0  1 3 0  5 7  3 R  2 5  1 6  1 0  6 2 1 1 
1 3 5  6 1  4 2  2R 1 R  1 2  7 4 3 1 1 0 0 0 0  
140 64 4 5  7 1  2 1  1 4  9 5 J 2 1 1 0 0 0 
1 4 5  6 6  U R  7 3  2 3  1 5  10 6 0 2 1 1 0 0 0 
1 5 0  6 8  5 0  3 6  2 5  1 7  1 1  R 5 3 2 1 1 0 0 

1 5 5  7 0  5 2  3 8  7 7  1 9  11 9 6 4 2 1 1 1 0 
16 0 7 0  5 3  3 9  2 9  ?n  14 i o  7 4 3 2  1 1 0 
1 6 5  7 1  5 4  4 1  3 0  2 2  l f i  1 1  7 5 3 2  1 1 1 
11 0 7 1  5 5  4 2  3 1  2 3  1 7  12 a 6 U 3 2  1 1 
1 7 5  7 0  5 5  4 3  3 2  2 4  1 8  1 3  9 6 4 3 2  1 1 

1AO 6 9  5 5  4 3  3 3  2 5  1 9  14 1 J  7 5 3 2  2 1 
1A5 6H 5 5  4 7  34 2 6  2 0  1 5  1 1  R 3 2 1 6 U  
190 6 7  5 4  4 3  3U 2 7  2 0  15 1 1  A 6 U 3 2 1 
1 9 5  65 5 3  U 3  3 U  ? 7  2 1  16 1 2  9 7 5 3  2 2 
LO 0 b 3  5 2  43 3 U  2 7  1 1  17 1 3  10 7 5 u  3 2 

20 5 6 1  5 1  4.2 3 4  2 8  22 17 1 3  10 4 3 2  B 6  
21 0 59 5 0  4 1  3 U  2 R  22 17 1 4  1 1  3 2 8 6 5  
21 5 5 7  U R  4 1  3 3  2 7  22 1 R  1 4  1 1  R h  5 U 3 
220  5 5  4 7  4 0  1 3  2 7  2 2  1 R  1 4  11 9 1  5 U 3 
2 2 5  5 3  4 5  3 8  3 2  2 7  2 2  1R 1 0  1 1  9 7 5  U 3 

230  
235  
2 4 0  
2U 5 
250 

255  
2b0  
26 5 
27 Cl 
29 0 

300 
290  

310 
320  
140 

5 1  
4H 
U6 
44 
4 2  

40  
38 
36 
34  
31  

27 
2 4  
2 2  
19 
15 

4 U  37 3 2  2 6  
'42 16 3 1  2 6  
4 0  3 5  3 0  2 5  
39 3 4  2 9  2 5  
3 7  12 2 8  2 4  

3 5  3 1  2 7  2 3  
3 0  30 2 6  2 3  
3 2  2R 2 5  2 2  
3 1  2 7  2 4  2 1  
2P 2 5  2 2  1 9  

2 5  2 2  2 0  1 8  
2 2  20 1R 1 6  
2 0  l e  l h  1 5  
1 9  1 h  1 5  1 4  
1u  1 3  1 2  1 1  

22 
2 2  
2 1  
2 1  
20 

2 0  
1 9  
19 
1 8  
17 

1 6  
15  
11 
17 
10 

1R 1 5  1 2  
18 1 5  1 2  
1A 1 5  1 2  
17 1 5  1 2  
17 1U 11 

17 1 4  12 
1 7  1U 1 2  
16 1 4  1 2  
16 1 3  11 
15 1 1  11 

14 1.2 1 1  
13 1 1  1 0  
12 11 9 
1 1  1 1  9 
1 3 1 

9 
9 

1 0  
1 0  
1 0  

1 0  
1 0  
1 0  
1 0  

9 

9 
9 
e 
R 
7 

7 6 U 3 
8 6 5 U 
8 6 5 4  
8 6  5 U 

5 u  8 6  

8 7  5 u  
8 1  5 U 
8 7  5 4  
8 7  6 5 
R 7  6 5 

8 7  6 5 
7 6  5 5 
7 6 5 5  
7 6  5 4 
6 5  5 4 

35  0 1 2  1 1  i n  i n  I H H 1 6 h 5 5 4 U 
1 5 0  9 9 H Y 7 7 L 5 5 5 4  U U 1 

40 0 7 7 h 6 6 5 5 5 4 U U 3 3 3 
0 5 n 0 4 1 3 1 3 1 3 L 2 2 2 2 2  
5q D 2 7 2 2 2  2 2 1 1 1 1 1 1 1 

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



Table  A . 1 7 .  Estimated radiation exposures from fallout, assuming 
large y i e l d  weapon, 7 4  exposure (R), and effective fallout w i n d  speed 
of 20 mph. 

Din tmce betmen 
GZ and C O W t y  Distance crosswind (Qi1e@) 
carcrofd (miles) 

- 

- 2 0  
- 1 5  
-10 

- 5  
0 

5 
1 0  
1 5  
2 0  
2 5  

3 0  
35 
4 0  
4 5  
50  

5 5  
6 0  
6 5  
7 0  
7 5  

R O  
9 5  
9 0  
95 

100 

10 5 
11 0 
115 
120 
125 

110  
1 3 5  
l Q 0  
145 
150 

155 
16 0 
165 
17 0 
1 7 5  

1HO 
1 8 5  
190 
195 
20 0 

205 
210 
215 
'2 0 
225 

230 
23 5 
2UO 
24 5 
250 

255 
260 
265 
27 0 
275 

28 0 
24 5 
79 0 
29 5 
3q0 

0 5 10 

0 0 0  
7 4 1  

302 16U 2 6  
32U9 2 0 1 6  4 8 1  

11510 7 4 4 0  2 5 9 1  

16906 1 2 5 R 6  5193 
16181 12710  6 1 9 9  
1U037 11475 6264  
12195 10244  6 0 7 3  
106'13 4 1 6 9  5 7 8 1  

9 4 5 1  8 2 3 9  5459 
8 4 1 0  7 4 3 3  5 1 3 3  

6 7 7 7  6 1 1 8  US11 
6 1 1 9  5577  4222  

5 5 5 2  5 0 9 9  3950 
5054  4 6 7 3  3695  
U 6 7 6  u 3 4 1  31175 

4 0 4 5  37Y1  3006  

3767  3512  2910 
3510  3301  2705  
3274  3C87 2590 
3 0 5 5  L O R 9  2 U U U  
285U 2706 2 3 0 6  

2667  2535  2177 
2494 2177  2056  
2335  22.29 1 9 4 1  
21H7 2 0 9 3  1834 
2 U U 9  1905 1 7 3 3  

1972  1RU7 1637 

1694  1 6 3 3  1463  
15Y2 1537  1384 
1U97 1 4 4 7  1 3 0 9  

1 4 0 8  1364  1237 
1376  1 2 8 5  1172  
1 2 4 4  I 1 1 2  1110 
1177  I T 0 4  1 0 5 1  
1 1 1 0  1080  99h 

7 5 2 ~  6 7 3 2  4 8 1 5  

4347  3274 

i t i o u  1736 15'18 

i n u 7  1020  q u q  
98R 9 6 U  R9U 
q74 9 1 1  flu9 
R82 R52 8 0 U  
R 3 U  R16 7 6 1  

7 8 9  7 7 2  77Y 
7 4 6  7 3 1  6W7 
7 0 7  693  653 
b h 9  657  6 ? 0  
6 1 4  623  5R' I  

6 0 1  5 7 1  569 
570 560  512 
5 9 1  5 3 2  506 
5 1 3  50s  4 9 1  
487  URO 45t l  

U63 0 5 6  4 3 6  
uuo u73  415 
418  4 1 2  3 9 s  
3 9 7  3 9 2  376 
378 373  357 

360 ? S E  342 
34) 738 ? 7 6  
32h 3 2 2  310 
110 707 2 7 6  

/ q 4  212 2 a 2  

1 5  

0 
0 
1 

4 4  
4 0 2  

1 1 8 7  
1868  
2 2 8 9  
254 1 
2 f i a r  

77uq  
2769  
2 7 5 5  
27 15 
2 6 5 5  

25R 1 
2U97 
2 3 9 7  
2297 
270 1 

2 lOR 
70 19 
1932  
1909  
17hU 

1690  
16 1 4  
1542  
1U72 
l b 0 5  

1 3 4 0  
1 2 7 8  
1219  
1162  
I 1 0 7  

1055 
1006  
V58 
9 1  3 
8 7  0 

R 29 
7 9 0  
7 5 2  
7 1 7  
6 A 3  

6 5 1  
6 2 0  
5 9 1  
5 6  3 
5 3 7  

5 1 2  
4 9 4  
466 
114u 
U ? 4  

u o 4  
1 8 6  
36R 
3 5 1  
7 3 b  

320  
306  
29 2 
2 7 9  
? 0 7  

M 

0 
0 
0 
2 

2 9  

15 1 
2 9  
55 R 
75 0 
91 4 

1042 
1167 
1 2 5 0  
1 ??1 
1377 

1 42 3 
1443 
I 4 2 5  
1399 
137 I 

1 34 2 
1313 
I282 
1250 
1219 

1185  
1151 
I l l h  
1 0 9 2  
1 n!, 7 

1012 
97 8 
9'4 3 
90 9 
R7 6 

R'r 3 
81  1 
7R 0 
7 0  9 
72 0 

69 1 
66 I 
b3 6 
610 
5R 5 

560 
53 7 
51 4 
99 1 
47 2 

45 2 
41 3 
41 5 
39 7 
3n ti 

?hY 
1 0  R 
73 4 
31 9 
70 6 

29 3 

2 h R  
25 7 
74 h 

18 n 

2 3  

0 
0 
0 
0 
1 

1 1  
40 
9 1  

156 
229 

706 
3RU 
4 6 1  
534 
6 0 2  

6 6 2  
7 1 3  
7 3 1  
7 1 9  
7116 

751 
7 5 5  
757 
7 5 7  
754 

75 1 
7 4 5  
7 31 
72R 
119 

706  
693 
679  
h5U 
64R 

632 
615  
599 
5 8 1  
561r 

547  
5 ? 0  
5 1 2  
496 
479 

962  
446 
u30 
U l S  
u o i l  

3 8 5  
37 1 
357 
3u3 
330 

3 1 R  
? O F ,  
299 
2H7 
27 1 

26 1 
2 5 1  
2u 1 
7 7 1  
272 

3 0  

0 
0 
0 
0 
0 

0 
3 

10 
23 
4 2  

6H 
9 9  

1 3 5  
175 
2 17 

259 
1 0 1  
3 2 3  
i 39 
35u 

370 
1 8 U  
3 97 
4 01 
e 2 0  

4 30 
438  
u u u  
4 49 
4 5 2  

4 59 
U 55 
u54 
4 52  
uu9 

U 44 
4 39 
u 3 3  
4 26 
4 19 

I411 
1102 
394 
3RU 
3 7', 

9 65 
356 
346 
3 36 
3 2 5  

3 17 
307 
2 97 
288  
278 

269 
260 
252 
2 4 1  
2 35 

2 76 
2 14 
2 1 1  
7 0  1 
196 

35 

0 
0 
0 
0 
0 

D 
0 
1 
2 
6 

11 
20  
3 2  
4 7  
6 5  

9 6  
104 
123 
135 
147 

160 
173 
18 5 
191) 
210 

222 
213 
2uu 
2 5 J  
25 2 

27 0 
276 
29 2 
2 8 1  
290 

29 3 
295  
29 5 
295 
295 

29 3 
2 1  1 
236 
2 8 5  
29 1 

217 
272 
267 
26 2 
2 5 7  

2 5 1  
24 5 
217 
234 
228 

2 2 1  
215 
209  
20 3 
19 7 

19 L 
186 
190 
175 
1 h '3 

4 0  

0 
0 
0 
0 
0 

0 
0 
0 
0 
1 

1 
3 
6 

1 0  
16 

2 4  
3 4  
UO 
47 
5 3  

6 1  
6 9  
7 7  
86 
9 5  

l 0 U  
1 1 3  
1 2 2  
1 3 1  
1 40 

14R 
1 5 6  
161 
1 7 0  
176 

18 1 
186 
190 
194 
196 

199 
200 
20 1 
202  
20 1 

20 1 
200  
190 
1 9 7  
195 

192  
190 
187 
1 9  7 
1 R O  

1 7 7  
17 3 
1 6 9  
166 
162 

1 5 8  
1 5 4  

1 Uh 
1 4 2  

i 50 

45 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
1 
2 
3 

6 
9 

11 
1 4  
17 

2 0  
24 
2 8  
3 3  
38 

4 4  

5 6  
6 2  
6 8  

7 5  
81  
8 7  
9 4  
9 9  

10 5 
1 1 0  
1 1 5  
1 2 0  
124 

128 
1 3 1  
13U 
1 3 6  
138 

1 4 0  
1 4 1  
l a 2  
1 4 2  
1u2 

1 4 2  
1 4 1  
1u1 
1 4 0  
1 3 R  

137 
135 
1 3 3  
1 3 1  
1 2 9  

1 2 7  
125 
1 2 2  

1 1 7  

50 

120 

5 0  

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

1 

1 
2 
3 
4 
5 

6 
8 
9 

1 1  
1u 

17 
2 0  
2 3  
2 7  
3 1  

3 5  
3 9  
4u 
4 8  
53  

5 7  
6 2  
66 
7 0  
7 4  

1 8  
81  
8 5  
8 8  
91 

93 
95 
9 7  
9 9  

1 0 0  

101 
1 0 2  
103 
1 0 3  
103 

1 0 3  
102 

1 0  1 
1 0 0  

100 
98 
9 7  
9 6  
94 

n 

1 0 2  

5 5  

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
1 
1 
1 

2 
2 
3 
4 
5 

6 
7 
9 

1 1  
13 

15 
1 R  
20 
23 
26 

29 
32  
36 
39 
9 2  

us 
4 8  
5 1  
54 
5 7  

5 9  
62 
6 U  
6 h  
6H 

1 0  
7 1  
7 2  
7 3  
74 

7 5  
7 5  
76  
76 
76 

76 
7 6  
7 5  
7 5  
74  

6 0  

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
1 
1 
1 
1 

2 
2 
3 
4 
5 

6 
7 
9 

10 
1 2  

19 
16 
18 
20 
23 

2 5  
27 
30 
32 
3u 

36 
39 
4 1  
u3 
44 

Ub 
4R 
99 
5 1  
5 2  

53 
5 4  
5 5  
56 
56 

5 7  
5 7  
5 7  
5 7  
5 7  

6 5  

0 
0 
0 
0 
0 

0 
D 
0 
0 
0 

0 
0 
0 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

1 
1 
1 
1 
2 

2 
3 
3 
4 
5 

6 
7 
9 

10 
11 

1 3  
15 
16 
18 
20 

21 
23 
2 5  
26 
28 

10 
3 1  
3 3  
1 4  
35 

36 

19 
39 
40 

4 1  
42  
u2 
43 
4 3  

n 

38 

--I_-._- 
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T a b l e  A . 1 7 .  ( con t inued)  

-. . ...__... . -. . .- .. . . . . . 
Die tame be tveen 
GZ dnd C O U 8 t y  
centroid (miles) 

Distance croaawind (miles) 

30 5 
310 
31 5 
320 
32 5 

330 
335 
34 0 
3u5 
350 

355 
360 
365 
37 0 
375 

3U 0 
39 0 

41 0 
420 

430 
u u  0 
45 0 
la60 
4 8 0  

u n o  

500 
52 0 
5'4 0 
56 0 
58 0 

60 0 
650  
70 0 
8 0 0  
900 

12 5 
130 
135 
140 
135 

150 
155 
160 
165 
17 0 

175 
1RO 
185 
1 4 0  
195 

200 

210 
215 
220 

2n5 

22 5 
23 0 
235 
2 4  0 
? U  5 

o 5 i o  1 5  20 2 5  30 35 4 0  45  5 0  55 6 0  6 5  

282 278 269 2 5 5  236 213 184 164 1 3 9  1 1 5  9 3  7 4  5 7  4 3  
2 6 8  265 257 2 4 4  226 205 192 158 1 3 5  112 9 1  7 3  5 7  43 
256  253 2l t5 2 3 3  216 177 175 153 1 3 1  1 1 0  9 0  7 2  5 7  4U 
244 2 4 1  234 223  207 1R9 169 148 127 907 8 8  7 1  56 44 
233  230  224 2 1 3  199 182 163 143 1 2 3  1 0 4  R6 7 0  5 6  44 

222 220 214  204  190 17U 157 i 3 n  1 2 0  1 0 2  85 6 9  5 5  4 3  
212 210  204 1 9 5  132 ldI3 151 134 116 9 9  8 3  6 8  5 5  4 3  
202 200 1 9 5  1 8 6  175 1 6 1  1U5 129 1 1 3  9 6  8 1  6 7  5U 4 3  
193 1 9 1  196 1 7 8  1h7 155 140  125 109 9 4  7 9  6 6  5 3  43 
l e u  183 i 7 a  1 7 1  x n  IUR 135 120 i o 6  9 1  7 7  6 4  5 3  4 2  

176 175 170 1 6 3  154 143 1 3 0  116 i o 2  139 7 6  6 3  5 2  42  
168 167 l f i 3  1 5 6  117 137 1 2 5  112 9 9  8 6  7 4  6 2  5 1  42 
1 6 1  160 156 1 5 0  1 4 1  1 3 1  120 1 0 8  9 6  8 4  7 2  6 1  50  4 1  
15U 152 149 1 4 3  136 126 116 105 9 3  8 1  7 0  59 50 4 1  
i u 7  146 142 137 130 121 111 i n 1  90 7 9  6~ 5 8  49 90 

1 4 0  1 3 9  1 3 6  1 3 1  125 116 107 9 7  8 7  7 7  6 6  5 7  48 40 
129 1 2 8  1 2 5  1 2 1  115 108 99 9 1  R1 7 2  6 3  54 46 38 
118 117 114 1 1 1  105 9 9  92  R 4  7 6  6 8  5 9  5 2  4U 37 
108 1 0 7  1 3 5  1 0 2  Y7 92  8 5  7 8  7 1  6U 5 6  49  42 36 
99 9I3 9 6  9 3  8 9  A5 79  7 3  6 6  6 0  5 3  46 40 3U 

9 1  9 0  A9 R6 92  7R 73 6 8  62 5 6  5 0  U4 38 33 

7 6  7 6  7 5  7 3  7 0  67 6 3  5 8  54 4 9  44 39 35 30 
7 0  7 0  6 9  6 7  6 5  6 2  5R 5 4  50  U6 4 2  37 3 3  29 

8 3  a 3  9 1  7 9  7 6  72  68 6 3  58 5 2  4 7  42  3 7  32 

5 9  5 9  5~ 5 7  5 5  53 5 0  4 7  u u  4 0  3 7  33 30 26 

50 5 0  5 0  4 8  u 7  45  43 40 3 u  35 32 2 9  26 24 

31 3 1  3 1  3 0  2 9  ZR 27 2 6  2 5  2 3  2 2  20 18 17 

4 3  43 4 2  4 1  U O  39 37 3 5  3 3  3 1  28 26 23 2 1  
36 36 36 3 5  34 33 32 30  2R 2 7  2 5  2 3  2 1  19 

27 2 6  26 2 6  2 5  24 24 2 3  2 1  2 0  1 9  18 16 15 

23 2 3  2 2  2 2  2 2  21 20 19 1 9  1 8  1 7  1 5  19 1 3  
15 1 5  1 5  1 5  15  1U 14 1 4  1 3  1 2  12 11 10 10 
11 11 1 1  i o  i n  i o  i o  9 9 9 8 a e 7 

5 5 5 5 5 5 5 5 5 u u u 4 0  
3 3 2 7 2 2 2 2 2 2 2 2 2 7  

7 0  75 f l r )  R5 90 9 5  1 0 0  105 1 1 1  1 1 5  1 2 0  125 130 ( 3 5  

1 o n  n o l o  3 0  0 0 0 0 0  
1 o n 0 0  o n o o o o o o o  
1 O O O ~ O O J ~ O O O O O  
1 0 0 0 0  n o o o o o o o n  
L 1 n o o o n o  0 0 0 0 0 0  

2 i n 0 9  0 0 0 0 0 0 0 0 0  
3 1 0 0 ' )  r ) n o o o o o o o  
3 1 1 n o ~ o o o o o o o o  
4 2 1 o n  n n o  n o o o o o  
5 2  1 0 0  0 0 0 0  0 0 0 0 0  

6 3 1 n n  0 0 3  0 0 0 0 0 0  
h 3 1 1 0  O O O O O O O ~  n 
7 4 7 i n ~ 0 o o o o o 0 0  
R 4 7. i n o ~ ~ n o o n n o  

1 0 5 2 1 1  o n o n o o o o o  

1 1  6 3 1 1  o n 0 0  0 0 0 0 0  
o o o o o n  12 6 3 2 1  n o 0  

o o o n o  13 7 4  
1 4  R 4 2 1  1 n o  n o o o o o  
16 9 5 3 1  1 0 0 0  o n o o o  

17 1 0  6 3 2  1 0 0 0  0 0 0 0 0  
19 1 1  6 3 2  1 n o o o o o o o  
20 12 7 4 2 1 1 0 0  0 0 0 0 0  
21 1 3  R 4 2  1 1 0 n o o o n n  
22 1 4  5 5 3  2 1 0  n 0 0 0 0 0  

2 1  0 0 0 0  



Table A. 17. (cont inued)  
I --.- ---- 

Distance batman 
CZ and cocmty 
centroid (mile*) 

Diatanca? croaevind (milea) 

I_ 
_I 

25 O 
255 
26 0 
26 5 
27 0 

275 
2R 0 
28 5 
29 0 
29 5 

70 0 
305 
310 
31 5 
32 0 

32 5 
3 3 0  
33 5 
34 0 
34 5 

350 
355 
36 0 
3t l5  
31 n 

375 
3Fl0 
39* 
40 0 
410 

u20 
430 
440 
U S 0  
46 0 

uq 0 
50 0 
52 0 
540 
56 0 

54 0 

65 0 
70 0 
R O C  

to 0 

60 c 

70 

21 
24 
25 
26 
27 

29 
29 
3 0  
30 
31 

32 
32 
32 
33 
33 

33 
33 
34 
34 
34 

34 
33  
3 3  
13 
j 1  

3 3  
32 
32 
31 
30 

19 
2 9  
21 
?6 
75 

23 
21 
19 
17 
15 

1u 
12 

7 
4 

7 

n 

75 

15 
16 
17 
17 
18 

19 
20 
21 
21 
22 

2 3  
2 3  
2u 
24 
25 

25 
25 
26 
26 
26 

26 
26 
16 
2h 
2 6  

26 
26 
26 
25 
25 

24 
24 
23 
2 2  
21 

20 
1P 
17 
15 
14 

12 
1 1  

6 
3 

2 

n 

A0 

17 

1 1  
1 1  
12 

13 
1 3  
14 
15 
15 

16 
16 
17 
19 
1 R  

18 
19 
19 
19 
20 

20 
23 

20 
21 

21 
21 
21 
21 
20 

20 
29 
13 
19 

i n  

2 0  

la 

11 
16 
1 TI 

1 3  
12 

1 1  
19 
R 
6 
7 

2 

9 5  

5 
6 
7 
7 
9 

R 
9 
9 

10 
10 

1 1  
1 1  
12 
12 
13 

1 3  
14 
1 u  
1 u  
15 

15 
15 
15 
l h  
l h  

16 
16 
16 
16 
16 

16 
16 
16 
16 
15 

15 
1 u  
1 3  
12 
1 1  

10 
9 

5 
1 

7 

7 

90 

1 
4 
U 
4 
5 

5 
6 
h 
6 
7 

7 
R 
R 
q 
9 

9 
10 
1 0  
10 
1 1  

1 1  
1 1  
12 
12 
12 

12 
12 
11 
1 3  
13 

1 3  
13 
1 3  
1 3  
1 3  

12 
12 
1 1  
10 
1'1 

9 
H 
h 
5 
1 

I 

9 5 

? 
2 
2 
3 
3 

1 
3 
4 
4 
4 

5 
5 
5 
6 
h 

6 
7 
7 
7 
8 

8 
9 
9 
9 
4 

7 
9 
10 
10 
1 'I 

10 
1 1  
1 1  
1 1  
10 

10 
10 

7 
9 
9 

R 
7 
h 
5 
7 

1 

1 0 0  

1 
1 
1 
1 
2 

2 
7 
2 
3 
3 

3 
3 
4 
4 
4 

4 
5 
5 
5 
5 

6 
6 
b 
6 
7 

7 
7 
7 
9 
8 

a 
H 
R 
9 
9 

9 
9 
tl 
9 
7 

7 

r, 
5 
4 
? 

1 

135  

1 
1 
1 
1 
1 

1 
1 
1 
2 
2 

2 
2 
2 
3 
3 

3 
3 
3 
B 
lb 

14 
9 
4 
5 
5 

5 
5 
6 
6 
6 

6 
7 
7 
7 
7 

7 
7 
7 
7 
6 

b 
6 
5 
4 
2 

1 

110 

0 

0 
0 
1 

1 
1 
1 
1 
1 

1 
1 
1 
2 

' 2  

2 
2 
2 
2 
3 

3 
3 
3 
3 
J 

4 
4 
(I 
4 
5 

5 
5 
5 
5 
5 

6 
6 
6 
6 
5 

5 
5 
U 
3 
2 

1 

n 

115 

0 
0 
0 
0 
0 

0 
0 
0 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
2 
2 

2 
2 
2 
2 
2 

3 
3 
3 
3 
3 

4 
4 
4 
4 
4 

5 
5 
5 
5 
5 

4 
4 
4 
3 
2 

1 

120 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
2 
2 

2 
2 
2 
2 
3 

3 
3 
3 
3 
3 

4 
4 
4 
4 
4 

4 
4 
3 
3 
2 

1 

125 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
2 
2 

2 
2 
2 
2 
3 

3 
3 
3 
3 
3 

3 
3 
3 
2 
2 

1 

I 3 0  

0 
n 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
2 
2 
2 
2 

2 
2 
3 
3 
3 

3 
3 
2 
2 
1 

1 

135 

0 
0 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

1 
1 
1 
1 
1 

1 
1 
1 
1 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
1 

7 

a 



7 %  

Table A.18. Estimated radiation e x p o s u r e s  f rom fallout, assuming 
l a r g e  y i e l d  weapon, 7-d exposure ( R ) ,  and efEectivc f a l l o u t  wind speed 
of 30 mph. 

Dietance between 
CZ and c o m t y  
centroid (miles) 

- 1 5  
- 1 0  

- 5  
0 
5 

1 0  
15 
2 0  
2 5  
30  

35 
4 0  
4 5  
5 0  
5 5  

6 0  
6 5  
7 0  
7 5  
9 0  

8 5  
9 0  
9 5  

100 
10 5 

11 0 
115 
120 
12 5 
130 

135 
1uo 
1 4 5  
15c  
155  

1 6 0  
165 

17 5 
1RO 

1R 5 
19 0 
19 5 

20 5 

21 0 

170 

200 

215 
22  0 
22 5 

0 5  

1 1 
116 5 9  

1943  1 1 0 3  
R633 5 4 1 5  

13677 0 ? 9 7  

13436  q 7 2 4  
1703Y 4 1 3 6  
10793  HUE9 
9732  'R65 
OR23 7 2 8 2  

R037 6 7 4 6  

675)  5 R 1 9  
6 2 2 2  5 4 1 9  
5 7 5 1  5 0 5 7  

5330  4 7 2 7  
4952  4 4 2 6  
4 6 1 1  415C 
U303 3R97 
4023  3665 

376H 3 4 5 1  
3 5 3 5  3253  
3 3 2 1  307C 
3147 2 Q l 8  
2Q97  2785  

2455  2 6 5 9  
2 7 2 0  2539  
2593  2426  
2 4 7 3  2118  
2759  2216  

2 2 5 1  2119  
214') 2 0 2 6  
20',2 1 9 3 4  
1960  1R55 
1R73 1775  

7353 6 2 6 0  

1790 1700  
1 7 1 1  1628  
1637  1 5 5 9  
15G6 1494  
149H 1432  

11134 1 3 7 3  
1374  1316  
1316  1262  
1 2 6 1  1 2 1 1  
l 2 0 H  1162  

115R 1 1 1 5  
1 1 1 1  1071  
1066  1 0 2 e  
1022  Q R R  

9H1 9 u 9  

'447 912  
9 0 5  u 7 7  
Rb'l 9113 
f115 91c 
R O I  7817 

7 4 2  7 2 2  
7 7 1  7 5 0  

7 1 3  695  
6 k A  6 6 9  
f 6 0  f u u  

6 3 6  C l O  
h l L  c q 9  

5 R 9  576  
5h7  5 5 c  
507  5 1 5  

10 

0 
7 

20 2 
1337 
2921  

3hA6 
399 3 
4131  
4 1 5 1  
4091 

3989  
3Yh2 
172 3 
3 5 R  1 
347a 

3 2 9 9  
3160 
3026 
2H9 6 
277 1 

265 1 
2535  
LU2C 
2326  
2235  

2 lUR 
2Oh5 
19Rh 
1909 
1 R 1 h  

1766  
1 6 9 9  
1634  
1572 
151 1 

l U 5 6  
140 1 
1344 

1249  

120 3 
1159  
1115  
1074  

1 2 9 ~  

i n 3 u  

9 9 h  
9 5 q  
9 2 U  
89 1 
95d 

Y ? l  
1 1 7  

76 9 
7u 1 
7 1 5  

h 9 q  
6 6 5  
64 1 
5 l f l  
5'4 7 

57 r> 

5 37 
51R 
50 0 

5 5 h 

15 

0 
0 

1 2  
1 3 0  
U24 

7 3 ?  
1 0 0 5  
1243  
1 4 1 1  
1 5 6 7  

1 6 6 2  
1726  
1 7 6 9  
1 7 9 5  
l R O R  

18 i n  
1R02 
1 7 5 7  
1765  
1 7 3 9  

1708  
1673  
1 6 3 6  
1 5 9 4  
1 5 4 9  

1506 
126 3 
1u22  
1 1 R 7  
1 3 4 3  

13011 
1267  
1 2 3 0  
1194  
1 1 5 9  

1125  
1 0 9 1  

1026 
9 9 5  

1 6 5  
9 1 5  
9 0 6  
R7R 
8 5  1 

8 2 5  
7 9 1  
77  4 
709  
1 2 6  

1 0 5 8  

7 0  3 
6 8 1  
h 5  I 
6 1 R  
h l R  

59R 
57'1 
5 6  1 
5 4  1 
5 2 h  

,11 

u 7 7  
Oh2 
U U R  

1'4 1 

-- 

Distance crosswind ( m i l e s )  

... . .~ 
M ? 5  3 0  15 4 0  

0 n o d  0 
0 n o 0  0 
0 

0 0 0  0 
2 8  1 0 0 0  

7 6 4 0 0 0  
146 12 1 0 0  
7 1 1  27 2 o n 
322 47 5 0 0 
on9 i i  9 t o  

4 R 8  101 15 2 0 

6 2 4  1 6 4  32 5 0 
hR1 197 4 1  7 1 
7 3 5  ? 3 1  5 6  1 1  2 

7R1 265 71  15  2 
R21 299 87 2 0  4 
R55 331 1 O U  26 5 
H 9 1  367 122 3 4  R 
905 3 9 1  l U O  4 2  10 

923 4 l R  159 5 1  1 U  
415  443 175 6 0  1 7  
944 965  196 1 0  22 
939 475 207 7 7  2 5  
927 479 21U 8 2  27 

915 U R 3  2 2 1  R8 30 
Y O 3  U R 6  229 9 3  3 3  
R 9 1  289 235 9 9  36 
R79 4 9 1  2 4 1  104 39 
% 6  4 9 1  24R 110 4 3  

H57 4 9 4  25U 115 46 
890 U 9 5  2 5 9  1 2 1  5 0  
H2h 4 9 5  ? h 5  126 5 4  
M l . !  495 2787 132 5 R  
79R u 9 4  275 137 6 2  

783  497 1 7 9  l U 3  6 6  
769 U 9 r )  ? R 3  148 70 
7511 483 ? R 6  151  711 
739 Y R U  ? R 9  157 7 8  
724 4 9 1  2 9 2  1 6 1  R2 

709 477  294 16b R6 
6 9 4  U l ?  295  1 6 9  8 9  
61R 4 6 1  29h 173 9 3  
663  462 297 1 7 6  97 
6llR 457 299 17Y 100 

6 3 1  4 5 1  298 192 103 
618  4 4 5  297 185 1 0 7  

599 431 ?95 189 1 1 2  
514 U25 294 1 9 1  1 1 5  

n o o  0 

557 1 3 1  2) 1 0  

hn3 4 3 ~  296 187 i o 9  

3 66 
1 5 4  
151 

1 4 1  
1 Ih 
128 
121 
3 1 4  

? 9 ?  
2 9 0  
2 R8 

2R2 

?75 
2 7 6 
27' 
261 
7 6 6  

) h >  
'5q 

2 54 
750  
7 4 h  

?ns 

1 9 1  1 1 1  
192 1 2 1  
1 9 1  1 2 2  
1 1 1  124 
1911 1 2 5  

193 1 2 7  
1 9 1  12R 
193 1 2 9  
192 110 
1 9 1  1 1 1  

190 1 1 1  
1.34 112 
1R7 132 
196 132 
1811 132 

45 50 

0 0  
0 0  

0 0  
0 0  

0 0  
0 0  
0 0  
0 0  
0 0  

0 0  
0 0  
0 0  
0 0  
0 0  

0 0  
1 0  
1 0  
1 0  
2 0  

3 1 
4 1 
6 1 
7 2  
Q 2  

9 2  
1 0  3 
1 2  3 
1 3  u 
1 5  4 

17 5 
1 8  6 
2 0  7 
2 3  8 
2 5  9 

2 7  10 

3 2  1 3  
3 5  1 4  
I R  1 6  

uo 18 
43 1 9  
U6 2 1  
4 9  2 3  
5 2  2 5  

5U 27 
5 7  2 8  
6 0  30 
6 2  32 
6 5  311 

6 7  36 
7 0  3 8  
1 2  40 
7 u  42  
7 6  U4 

7 8  46  
R O  U R  
8 2  0 9  
8 4  5 1  
R5 53 

8 6  5 U  
H R  5 5  
R9 57 
90  5R 
9 0  59 

n o  

1n 1 2  

5 5  

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

1 
1 
1 
1 
1 

1 
2 
2 
3 
3 

3 
U 
5 
5 
6 

7 
R 
9 

10 
11 

1 2  
1 3  
1u 
16 
17 

1R 

2 1  
23 
2 4  

25 
27 
2R 
30 
11 

32 
3 4  
3 5  
36 
3 1  

2 0  

60 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
1 
1 
1 

1 
1 
2 
2 
2 

3 
3 
3 
4 
4 

5 
6 
6 
7 
8 

9 
10 
10 
1 1  
12 

1 3  
14 
15 
1 6  
17 

1R 
19 
20 
2 1  
22 

6 5  

0 
0 
0 
0 
0 

0 
0 
0 
0 
n 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

0 

0 
0 
0 
n 
0 

0 
0 
0 
0 
0 

0 
0 
0 
1 
1 

1 
1 
1 
1 
2 

n 

4 
4 
5 
5 
6 

7 
7 
R 
R 
9 

10 
11 
1 1  
12 
13 



7 3  

T a b l e  A . 1 8 .  (cont :inued) 

-- 
Distance betvoen 

Diatanca cmsswind (milea) 

110 
3 1  5 
320 
32 5 
33 0 

335  
3uo 
34 5 
35 0 
355 

36 0 
36 5 
37 0 
375 
3a0 

355 
39 0 
39 5 
40 0 
U05 

u10 
U15 
u 2 0  
u2 5 
u1 0 

4 3 5  
UUO 
uu5 
4 5 0  
u5 5 

U60 
47 0 
UA 0 
U90 
500 

51 0 
52 0 
5 3 0  
54 0 
55 0 

56 n 
5Q n 
400 
52 9 
6U 0 

hfi0 
fie0 
70 0 
750  
90 0 

a5 o 

i i o n  

90 0 
1000 

1200 

0 

527 
50H 
489 
472  
u 55 

u 39 
U23 
4 0 9  
3 9u 
380 

367 
354 
3 U l  
33 1 
3 1') 

3 01 
29il  
7 FIR 
279 
2 69 

260 
252 
2u4 
7 36 
128 

2 2 1  
213  
LO7 
2 0 0  
19U 

187 
176 
165 
155  
145 

1 3 1  
128 
121  
11u 
107 

1 0 1  
R Y  
7') 
7 1  
63  

5b 
5c 
u 5  
3u 
2. 

2 0 
15 

9 
n 
3 

5 

515 
U97 
479 
U62 
UU6 

U 3 0  
U15 
40 1 
387 
37 4 

36 1 
3u9 
337 
325 
? 1 U  

30 U 
29 U 
20u 
275 
266 

257  
243 
290 
233 
225 

21e 
2 1  1 
20 u 
198 
19 1 

185 
17u  
163 
1 5 1  
14u  

135 
127 
120 
1 1 3  
106 

100 
99  
7 9  
7 0  
6 2  

56  
50  
u u  
3 U  
26 

20 
15 

9 
h 
! 

10 

UR 3 
466 
450 
IC35 
420 

406 
39 1 
37 9 
367 
355 

343 
332 
32 1 
310 
700 

290  
29 1 
21 2 
26 3 
255 

2u 6 
239 
2 3  1 
224 
217 

210 
20 3 
197 
19 1 
18 5 

179  
1 f i R  
15R 
1 4 q  
140 

112 
1ZU 
117 
110 
10 3 

9R 
4 7  
17  
6 9  
6 1  

5 5  
u9 
49 
3 3  
25 

217 
15 

9 
fi 
3 

15 

u 3 3  
u 2 0  
(106 
394 
3 8  1 

369  
35R 
3U6 
3 3 6  
325 

315 
305 
296 
2 R6 
27R 

2 6 9  
2 6  1 
2 5 1  
2 II 5 
2 37 

2 1 0  
223  
2 16 
2 1 0  
20 3 

1 9 7  
1 9 1  
166  
180  
1 7 5  

1 6 9  
1 6 0  
159  
1 U l  
1 3 3  

1 2 6  
11R 
112  

9 1  

911 
8 U  
7 5  
6 7  
5 9  

5 3  
48 
U ?  
3 3  
2 5  

19  
15 

5 
3 

i n 5  

0 

20 

37 2 
35 2 
35 2 
3u 2 
33 2 

32 3 
31 u 

296 
2A R 

2flO 
27 2 
XU 
25 6 
2u 9 

2'4 2 
21 5 
22 4 
22 2 
21 5 

20 9 
20 3 
19 7 
19 2 
1R 6 

1R 1 
176 
17 1 
16 4 
16 1 

157 
14 8 
10 0 
172 
12 5 

11 R 
11 1 
10 5 
9 9  
9u 

81 
7 9  
7 1  
64 
57  

5 1  
Uh 
'4 1 
12 
/ U  

1 4  
15 
9 
5 
3 

3n 5 

2 5  

2 0 6  
299 
292 
285 
279 

272 
265 
2 59 
252 
246 

240 
214 
229 
222 
2 16 

211 
205 
200 
195 
191) 

185 
180 
175 
171  
166 

162 
1 56 
154 
1 a9 
1 UC, 

1 u2 
134 
127 
1 2 1  
11u 

1 OR 
10 1 

97 
72 
87 

R3 
74 
h7  
60 
50 

U8 
$ 9  
37 
30 
23 

19  
1 4  
1 
5 
1 

30 

2u2 
2 37 
2 3 1  
2 29 
72U 

2 20 
2 16 
212 
207 
2 0 1  

119 
195 
191 
196 
1R2 

i l a  
17U 
171  
167 
14  3 

159 
155 
152 
1 4 A  
1U5 

1 4 1  
13Y 
135 
132 
12R 

125 
119 
11u 
104 
103 

99 
93 
R R  
8U 
40 

76 
6R 
6 2  
5 h  
5 0  

u5  
41  
17 
29 
22 

17 
14 

R 
5 
3 

35 

1 8 1  
130 
178 
176 
174 

172 
169 
167 
1 6 U  
1hL 

159 
151  
15u 
152 
1U9 

1Ub 
1 4 4  
141 
138 
1Jb 

113 
1 3  1 
128 
126 
123 

120 
11s 
116 
113 
111 

108 
I O U  

99  
95 
9 1  

n7 

79  
75  
7 2  

6 9  
62  
57  
5 1  
u 7  

U L  
3 6  
1 5  
27 
2 1  

17 
13  
8 
5 
3 

n3  

40 

132 
1 3 1  
1 3 1  
130 
130  

129  
128 
127  
126 
125 

12u  
122 
1 2 1  
119 
1 i n  

117 
115  
113 
112 
110  

109  
107 
105 
1ou 
102 

100 
98  
97 
9 5  
91 

9 2  

R5 
82. 
7 9  

75  
1 2  
69  
66  
6U 

6 1  
56 
5 1  
u7 
u 2  

39 
35  
32 
25 
20 

16 
12 

R 
5 
3 

na 

u5 

9 1  
9 2  
9 2  
93 
93 

93  
9 3  
93  
93 
93  

9 2  
9 2  
92 
9 1  
9 1  

3 0  
89  
8 9  
8 8  
e 7  

8 6  
8 5  
a u  
a 3  
8 2  

8 1  
8 0  
7 9  
7 0  
7 7  

7 6  
7 3  
7 1  
6 9  
67  

6U 
62  
60  

5 5  

53  
u 9  
U5 
u 2  
3 R  

3 5  
32 
2 9  
2 3  
19  

1 5  
1 2  

7 
5 
3 

513 

5 0  

60  
6 1  
62 
63 
64 

65 
65  
66  
66 
67  

67 
67 
67  
67  
b? 

67  
67  
67  
67  
6 7  

66  
66  
66 
6 5  
6 5  

64 
61) 
63  
6 2  
62  

6 1  
60  
5 8  
57  
55  

5u 
52 
5 1  
49 
4 7  

U6 
u3 
u0 
37 
3u 

31 
2 9  
2 7  
22 
17 

1u 
11 

7 
u 
3 

55 

38 
39 
uo 
41  
42 

4 3  
ou 
u5 
(16 
U6 

47 
97 
U8 
48 
49 

u9 
99 
4 9  
50 
5 0  

50  
50 
50 
50 
50 

50 
89  
8 9  
1 9  
09  

u e  
9R 
u7 
46 
45 

3 0  
u3 
u 2  
4 1  
40 

39 
37 
3u 
32 
30 

2a 

20 
26 

20 
16 

13 
10  

7 
4 
3 

6 0  

23 
2u 
25 
26 
27 

2a 
29 
29 
30 
3 1  

32 
32 
3 3  
33 
3u 

35 
35 
35 
36 
36 

36 
37 
37 
37 
37 

37 
37 
37 
37 
37 

37 
37 
37 
37 
36 

36 
35 
3 5  
34 
33 

32 
3 1  
29 

26 

24 
23 
2 1  
1 R  
10 

12 
10 

6 
U 
3 

2a 

6 5  

13 
1 I  
15 
16 
17 

17 
1 R  
19 
19 
20 

2 1  
21 
22 
23 
23 

29 
20 
25 
25 
25 

26 
26 
27 
27 
27 

27 

28 
28 
2R 

2B 
28 
29 
29 

2a 

2n 

2a 
28 

28 
2 1  
27 

27 
26 
25 
23 
22 

2 1  
20 
19 
16 
1 3  

11 
9 
6 
U 
3 



Table A . 1 8 .  (continued) 
I .. .- 

Distance between 
GZ and caunty 
centroid (milea) 

Dietance croaowind (miles) 

2 5 5  
?6 0 
26 5 
27 0 
27 5 

28 0 
2R 5 
29 0 
2 0  5 
i o n  

70 5 
310 
315  
320 
I2 5 

330 
315 
3 4 0  
34 5 
350 

35 5 
36 0 
365 
37 0 
375 

3R 0 
3R5 
39 0 
39 5 
400 

'405 
u10  
415 
u2 0 
U25 

u 1 0  
u3  5 
I d U 0  

u4 5 
U50 

455 
U6O 
U7 fJ 
uno 
490 

50 0 
510 
52 0 
530 
5u 0 

55 0 
S h O  

60 0 
6 ? 0  

5 8 0  

(1 I) 0 
56 0 
59 0 
700 
75 0 

GO 0 
R50 

1000 
1100  

90 n 

7 0  

3 
3 
3 
4 
U 

5 
5 
6 
6 
7 

7 
R 
8 
9 
9 

10 
10 
11 
11 
12 

13 
13 
1u 
1 4  
15 

15 
16 
16 
17 
17 

17 
18 
1 R  
19 
19 

19 
20 
20 
20 
20 

21 
2 1  
21  
2 2  
72 

2 2  
22 
2 2  
2 2  
27 

22 
22 
21 
20 
20 

19 
1 H  
17 
l h  
1 4  

12 
10 
a 
5 
u 

75 

1 
1 
2 
2 
2 

2 
2 
3 
3 

5 
5 

6 
6 
6 
7 
7 

e 

R 
9 
9 

1c 
1 0  
1 0  
1 1  
11 

1 2  
1 2  
1 2  
13 
13 

1 3  
1 4  
1u  
1 4  
15 

15  
15  
16 
1 6  
16 

17 
17 
17 
1 7  
17 

1 7  
1 7  
1 7  
17 
16 

lfi 
15 
15 
1 u  
12 

1 c  
9 
7 

1 

e 

c 

80 

n 
1 
1 
1 
1 

1 
1 
1 
1 
2 

2 
2 
2 
3 
3 

3 
3 
U 
U 
U 

U 
5 
5 
5 
h 

h 
6 
7 
7 
7 

8 
R 
R 
R 
9 

9 
9 

1 0  
10 
1 0  

i n  
1 1  
1 1  
12 
1 2  

12 
1 7  
13 
1 3  
1 3  

13 
13 
1 u  
13 
13 

1 3  
1 J  
1 2  
12 
1 1  

9 
q 
7 
5 
3 

8 5  90 95 100 105 110 1 1 5  120 125 130 135 

0 0  0 0 0 0 0 0 0 0 0  
0 0  0 0  0 0 3 0 0 0 0  

0 0  0 0 0 0 0 0 0 0 0  
0 0  0 0 0 0 0 0 0 0 0  
0 0  0 0 0 0 0 0 0 0 0  

0 0  0 0  0 0 0 0 0  0 0 
0 0  1 0 0 0 0 0 0 0 0  

1 0  n o  0 0 0 0 0 0  0 
0 0  1 0 0 0  0 0 0 0 0  
0 0  1 0 0 0 0 0 0 0 0  

1 n 0 0 0  0 0 0 0 0  0 
1 0 0 0  0 0 0 0 0  0 0 
1 1 0 0 0  0 0 0 0 0 0  
1 1 0 0 0 0 0 0 0 0 0  
1 1 0 0 0  0 0 0 0 0 0  

2 1 0 0  0 0 0 0 0  0 0 
2 1 0 0 0 0 0 0 0 0 0  
2 1 0 0 0  0 0 0 0 0 0  

0 0  2 1 1 0 0 0 0 0 0  
2 1 1 0 0 0 0 0 0 0 0  

0 0  2 1 1 0 0 0 0 0 0  
0 0  3 1 1 0 0 0 0 0 0  

3 2  1 n 0 0 0 0 0  0 0  
0 0  3 2  1 1 0 0 0 0 0  

3 2  1 1 0 0 0 0 0  0 0  

4 2  1 1 0 0 0 0 0 0  0 
u 2  1 1 0 0 0 0 0  0 0 
4 2 1 1 0 0 0 0 0  0 0  
U 1 1 1 0 0 0 0 0  0 0  
5 3 2 1 1 0 0 0 0  0 0 

5 7 ? 1 1 0 0 0 0  0 0 
0 0  5 3 2 1 1 0 0 0 0  

0 0 0  0 0  5 3  2 1 1 0 
0 0 0  0 0  6 1 2 1 1 0 

6 U  2 1 1 0 0 0 0 0 0  

0 0  6 4  2 1 1 1 0 0 0  
0 0 0  0 0  h 3 2  1 1 

6 I, 3 2 1 1 0 0 0  0 0 
7 U 7 2 1 1 0 0 0  0 0 
7 5 3 2 1 1 0 0 0  0 0 

7 5 1 2 1 1 0 0 0  0 0 
7 5  3 2 1 1 1 0 0 0  0 
R 5 I, 7 2 1 1 0 0 0 0  
H 6 4 3 2 1 1 0 0  0 0  
3 6  U 3 2 1 i 0 0 0 0  

9 6  4 3 2 1 1 1 0 0 0  
9 7  5 3 1 2 1 1 0 0 0 
10 7 5 I) 2 L 1 1 0 0 0 
1 0  7 5 U 3 2 1 1 1 0 0 
i n  7 5 4 3 2 1 1 1 0 0 

i n  4 6 9 3 2 1 1 1 0 0 
1 0  R 6 U 3 2 2 1 1 0 0 
1 1  Y 6 5 3 3 2 1 1 1 0 
1 1  H -I 5 Y 3 2 1 1 1 1 
1 1  3 7 5 4 3 2 2  1 1 1 

1 1  Q 7 5 4 3 2 2  1 1 1 
i n  9 7 6 U 3 3 2 1 1 1 
1 0  1 7 6  U U 1 2  2 1 1 
i n  R 7 6 5 4 3 2 2 1 1 

9 II 7 5 5 U 2 1 3 2 2  

R 7 6 5 U 4 1 3 2 2 1 
7 6  5 5 4 3 3 3 2  2 1 
6 5 5 U 4 3 2 1 3 2 2  
4 U u 3 3 1 2 2  2 2 1 

I 1 2 2 2 2 2 1 1 1 

4 

7 



75  

... 

Table  A.19. Estimated radiation exposures from fallout, assuming 
large yield weapon, 7-d exposure (E.) ,  and effective fallout wind speed 
of 40 mph. 

Discance batmen 
GZ and county Distance criaavlnd (miles) 
centroid ( m i l e s )  

___ 

0 5 10 1 5  20 2 5  - 0  35 UO 45  5 0  5 5  6 0  6 5  

- 1 5  0 0 0 0 0  0 0 0  0 0 0 0 0 0  
0 0  - 1 0  UR 1 3  2 0 0  0 0 0  0 0 0 0  

- 5  1 2 5 1  65R 96 4 0  0 0 0 n 0 0 0  0 0  
0 6 8 5 1  3 9 6 9  7 1 2  5 0  1 0 0 0  0 0 0 0 0 0  
5 11U2U 7 1 8 1  1 7 8 3  1 7 5  7 0 0  0 0 0 0 0 0  0 

1 0  1 1 3 5 3  7 6 2 9  2 3 1 5  3 1 7  2 0  1 n o  C 0 0 0 0  0 
1 5  1 0 3 9 2  7 3 6 9  2629  4 7 1  U2 2 0 0  ( 0 0 0 0 0  
2 0  9 5 1 1  7 0 3 9  2R52 h i 3  7 1  5 0 0 I 0 0 0 0 0  
2 5  8 7 3 5  6 5 8 6  2 9 9 7  7 8 7  171  1 1  1 0 C 0 0 0 0  0 
3 0  P O 5 0  6 3 2 8  3073  9 2 2  171 20 1 0 0 0 0 0 0 0  

3 5  7UUU 5 9 7 7  3 0 9 0  1 0 3 7  22, 3 1  3 0 0 0 0 0 0 0  
4 0  6 9 0 5  5 6 U 1  3 0 7 5  1 1 1 6  271  U U  5 0 0 0 0 0 0  n 
U S  6 4 2 3  5 3 2 3  3 0 3 0  l l R U  3 1 8  59  7 1 0 0 0 0  0 0 
5 0  5 9 9 1  5 0 2 5  296R 123U 751 7U 11 1 0 0 0 0 0  0 
5 5  5 6 0 1  U 7 i 1  2 8 1 9  1 2 7 1  UO1 9 1  15 2 0 0 0 0  0 0 

6 C  5 2 4 9  U U Y Y  2 8 2 2  1 2 9 9  439 109  20  3 0 0 0 0 0 0  
6 5  U92H 4 2 5 7  2 7 0 7  1 1 1 9  U 7 1  127 25 4 0 0 0 0  0 0 

5 1 0 0  0 0 0  7 0  U636 4 0 3 t  76h4 1 1 3 3  506 1 4 5  32 
7 5  U3h8  3 A 3 1  2 5 R U  1 3 U l  535  16U 19 7 1 0 0 0 0  0 

0 0  R f l  4 1 2 3  3 f 4 C  2 5 0 5  13UU 552  1 8 3  U7 9 1 

e 5  3897  3 4 6 2  2U2R 1 3 4 4  9 7  202  55  1 2  2 0 0 0  0 0 
0 0  9 0  3688 3 2 9 6  2 1 5 1  1 3 3 9  60'4 2 2 1  6U 15 3 0 0  0 

9 5  3 4 9 5  3 1 4 0  2 2 7 6  1 3 3 1  6 2 4  235  7U 18 U 1 0 0 0 0  
1 0 0  3 3 1 6  2991) 2 2 0 3  1 3 2 1  645 257 R J  2 2  5 1 0 0 0 0  
1 0 5  3 1 5 0  2 ~ 3 7  2 1 3 1  i i o ~  w n  2 7 u  5 3  2 6  6 1 0 0  0 0 

110 2 9 9 6  2 7 2 9  2 0 6 2  1 7 9 2  673 2 7 0  'ou 3 1  R 2 0 0  0 0 
115 2R51  2 6 0 8  1994  1 2 7 6  682  305 7 1 U  3 6  9 2 0 0  0 0  
1 2 0  2 1 1 7  24'1U 1 9 2 9  1 ? 5 7  690 119 ' 2 5  U 1  1 1  3 1 0 0  0 
1 2 5  2 5 9 1  2 3 8 6  1R65 1 2 3 7  697 1 3 3  135 U 6  10  3 1 0 0 0 
130  2U7L 22RC 19OU 1 2 1  I 7 3 1  lU5 - 4 5  5 1  16 U t o  0 0 

1 3 5  2 3 7 1  2 1 9 7  17UR 1 1 9 3  700  352  152 5 6  14 5 1 0 0 0 
l U 0  2 2 8 5  2 1 2 1  1516 l l 6 R  693  354  156 5Y 1 9  5 1 0 0 0 

0 0 145 2 2 0 3  21UH 16Uh 1 1 4 4  hR7 357 - 6 0  62 2 1  
150 2 1 2 4  1 9 7 8  1599  1 1 2 0  680 359 1 6 4  6 5  22  7 2  0 0 0 

0 0 

0 0  1 6 0  1976  1R49 1 5 0 6  1 0 7 3  667 3 6 7  177  7 1  2 6  
165  1 9 0 7  1 7 9 5  l U 6 3  1 0 5 0  660 3hU ? 7 5  7 U  2 7  9 3  1 0 0 
170  i e u o  1725  1 u 2 n  1 0 2 9  651  365  179 7 1  29 i o  3 1 0 0 
175  1 7 7 6  1 6 6 7  1 3 7 9  1006  6U6 166 183  90 3 1  11 3 1 0 0  
180 1 7 1 5  1 6 1 2  13U0 994 h 3 9  367 186 4 3  3 3  1 2  U 1 0 0 

0 0 0  

6 2 0  

7 2 0  

1 R 2  

155  2 0 4 9  i q i i  1 5 5 2  i n 9 6  67u 360  7 6 8  h a  2 u  

1 R  5 

195  
20 0 
20 5 

210  
21 5 
22 0 
7 2 5  

i q n  

i n  

275  
2 4  0 
2 4 5  
250  
2 5 5  

?I! 0 
26 5 
27 0 
275  
Z H  0 

28 5 
210 
295 
10 0 
i n ?  

1 6 5 6  
1 5 9 9  
1 5 b U  
1 0 9 2  
1 U U L  

1 3 9 3  
13U7 
1 3 0 2  
1 7 5 9  
1 2 1 n  

1 1 7 3  
1 1  ui) 
1103  
1 U67 
1 0 3 5  

1 o c n  
164 
9 3 d  
1 C i l  
R R O  

P C  I 
R 2 h 
R O ?  
7 7 6  
7 5 1 

1 5 5 9  
150R 
1 U5P 
1 4 1 7  
136C 

1 3 2  1 
1 2 9 8  
1 2 3 7  
11911 
116C 

1 1 2 3  
? 0 t 4 F  

1 0 2 1  
9 9 9  

0 5 9  
4 2 9  
c(0 1 
47 3 
n u  7 

82 1 
7 9 1  
7 7  3 
7 5 0  
7 27 

i n 5 u  

130 ? 
126  9 
1 2 2 8  
1 1 9 2  
1 1 5 4  

1 1 2 5  

l 1 f i 2  
1 1 3 2  

1093  

1 9 0 3  

07 5 
9 4 7  
920  
89'1 
Hh? 

V U  5 
Y2 2 
7 9 0  
7 7  b 
7 5 5  

7 3 u  
7 1 4  
6 9 9  
67 = 
6 5 6  

9 6  1 
V U ?  
u 2  1 
9 0  1 
8 4 1  

56 2 
R U  3 
82  u 

7 9 7  

7 h 9 
7 5 2  
7 3 4  
7 1 8  
7 0  1 

6'75 
669 
6 5  3 
6 3 R  
h 2 3  

b 0 9  
59u 

< h h  

55  1 

Hn 5 

540 

63 2 
67 u 
61 7 
hO 9 
60 1 

57 1 
48 5 
57 7 
56 7 
56 1 

55 2 
%U 1 
53 5 
52 7 
51 9 

51 n 
57 L 
u9 3 
49 5 
u7 6 

It5 H 

45 1 
u9 3 
U 3  5 

u5 n 

367  189 '37 35  1 3  U 
36R 193 9 0  37 I U  U 
369 1'16 9 3  39 1 5  5 
368  199 76  U1 1 6  > 
367 2 0 1  9 9  U U  17 1 

367  2OU 102  U h  1 8  7 

365 7 0 1  138  50  2 1  R 
?6U 2 1 1  1 1 0  5 2  2 3  9 
362  213 1 1 1  5 5  2 U  10  

361 2 l Q  l l h  57  2 5  1 9  
351 L l E  114  55  27  1 1  
357 717  1 ? 1  6 1  2 s  1.2 
354 2 1 3  123  fil 30 13  
3 5 2  ?19 125  6 6  32 1 4  

3U9 220 127  6 9  3 3  1 5  

3 U U  2 2 1  1 3 1  7 2  3 6  1 7  
3u9 ? 2 1  1 3 1  7 0  3 R  1 8  
337 2 2 1  134  76  3 9  1 9  

366  206  1 0 s  U R  2 0  7 

3u7  L 2 n  129 7 0  35  16 

3 3 u  7 2 1  136  7 7  u 1  2 0  
311) 2 2 1  137 7 9  u 7  2 1  
327 2 2 0  1 3 9  A1 U U  22  
323 220  1 3 9  A2 US 2 3  
3 2 7  7 1 1  1 0 1  9 1  u 7  2 s  

2 
2 
3 
3 
3 

4 
U 
5 
5 
6 

6 
7 
7 
R 
R 

9 
10 
10  
1 1  
12  

0 0 
0 0 
0 0  
0 0  
1 0  

1 0 
1 0 
1 0 
1 0 
1 n 
1 0 
1 0 
? 1 
2 1 
2 1 

2 1 
3 1 
3 1 
3 1 
U 1 

U 2 
U 2 
5 2 
5 2 
5 2 
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T a b l e  A . 1 9 .  (continued) 

Distance between 
GZ end county 
ccmtroid (mi lea)  

110 
315 
32Q 
32 5 
330 

335 
340 
34 5 
350 
355 

16 0 
365 
37 0 
17 5 
I90 

1H 5 
39 0 
195 
u0 0 
405 

410 
415 
42 0 
42 5 
4 7 0  

435 
u l l 0  
445 
450 
455 

U f i  0 
465 
47 0 
u75 
430 

4 9 5  
4'10 
49 c 

510 

520 
53 0 
54 0 
550  
56 0 

?no  

~~7 n 

6no 

50 0 
510 

610 

620 
5 4 0  
66 0 
690 
?no 

72F 
7 0  0 
750 
1.10 
-110 

n 

7 70 
708  
6H7 
h 66 
646  

6 2 1  
hC9 
5 9 1  
5-74 
5 5 1  

5 U l  
525  
5 10 
U 96 
482 

UhA 
u 55 
u42  
4 30 
U I d  

Y O 6  
395 
3R4 
37U 
361) 

3 54 
3 4 4  
7 35 
3 I 6  
3 17 

309 
3 0 1  
293 
2 8 5  
2 7 d  

2 7  1 

2 q7 
2 50 
2 37 

225 
2 14 
204 
194 
1 H 4  

1 7 5  
167 
159 
1 5 1  
1 u4 

137 
125 
113 
1 c 3  
94 

A h  
7R 
7 1  
65 
D 0 

2 b 4  

5 

7 o t  
685 
h b 5  
h46 
h 2 7  

h09 
59 1 
57 4 
55R 
5 4  2 

527 
5 1 2  
u97 
4R 3 
470 

457 
U U U  
4 3 )  
420 
4 0 9 

3 9 R  
3R7 
37 6 
3h6 
356  

347 
3 3 8  
329 
320 
312 

3 0 3  
295 
2RR 
2 Q O  
27 7 

26 6 
259 
25 3 
7 4  6 
2 1 4  

222 
21 1 
20 1 
19 1 
182 

17 3 
165 
157 
149 
142 

136 
123 
112 
1n2 

9 3  

a 5  
7R 
7 1  
h 5  
5 9  

10 

6 I H  
62 1 
h o  4 

57 2 

556 
54 1 
527 
512 
4 3 9  

UR5 
U T 1  
U 6 O  
UO R 
436  

425 
413 
40 3 
39 2 

5Ra 

313 2 

17 2 
I 6 2  
35 3 
34 4 
735  

31 h 
319 
310 
30 2 
29 4 

2137 
290 
27 3 
2 6  b 
259 

253 
247 
2 U O  
235 
2 2 3  

212 

192 
1R 3 
175 

16 6 
159 
1 5 1  
1 u u  
117 

1 3 1  
114 
109 
9 9  
9 1  

8 3  
? b  
6 9  
6 7  
5 4  

20 2 

15 

5U0 
5 2 7  
5 1 4  
5 0 2  
4 9 0  

47R 
267  
456  
445 
4 3 4  

424  
u 1 u  
40 u 
3qu 
385 

376 
367 
15R 
149 
3 4  1 

333 
1 2 5  
3 1 1  
310 
30 2 

2 9 5  
7 8 H  
2 R  1 
2 7 5  
261) 

262  
256 
250  
2 118 
2 3 f l  

2 12 
217 
222 
216  
2 0 6  

19 7 
19R 
1 7 4  
17 1 
1 6 3  

156 
l U 9  
142 
136 
1 j n  

1 2 u  
1 1 1  
1 0 1  
9 5  
R 7  

7 9  
7 3  
6 7  

h l  
5 6  

20 

427 
419 
41 1 
40 1 
39 5 

3fl u 

77 3 
36 5 
35 R 

15 1 
11 I) 
31 7 
3 1  0 
32 3 

316 
11 0 
331 
?9 7 
) 9 1  

28 5 
21 1 
27 1 
25 7 
?h 2 

25 6 
?5 1 
24 5 
24 0 
23 5 

1s n 

23 n 
22 5 
72 0 
21 5 
?1 1 

706 
n 2  
194 
19 1 
1R5 

17 7 
17 0 
15 2 
15 6 
1 1 1  

14 3 
117 
11 1 
12 5 
12 n 

11 5 
10 5 
97 

9 1  

7 5  
h J  
63 
58 
5 '1 

a 9  

25  

316 
312 
308 

300 

27fi 
2q2 
2 97 
2 R 1  
279 

275 
27 1 
26h 
252 
75R 

254 
2 50 
246 
291 
2 37 

233 
2 2 1  
225 
221 
2 17 

213 
210 
206 
202 
198 

105 
1 9 1  

1 64 

300 

l a 8  

i a i  

177 
174 
17 1 
167 
1 Q l  

155 
1 49 
1 4 1  
138 
132 

127 
122 
117 
1 1 1  
109 

1 nu 
9 h  
8 9  
R2 
7 c, 

64 
64 
79 
5u 
5 0  

3 0  

?19 
2 17 
216 
2 15 
21u 

212 
211 
? 0 9  
2OR 
206 

204 
202 

14R 
196 

194 
1 ' ) I  

200 

1 a 1  
l a 7  
1 R5 

1R3 
1RO 
173 
176 
173 

1 7 1  
1 h9 
166 
164 
1 6 1  

159 
157 
154 
152 
199 

147 
145 
142 
140 
1 3h 

1 3 1  
127 
123 
11.1 
110 

110 
10h 

19  
9; 

9 2  
8 5  
71 
74 
69 

63 
5 9  
5 4  
5 0  
117 

i n 3  

35 

1u1 
142 
142 
143 
l U 3  

144 
144 
144 
14u 
144 

143 
143 
143 
142 
142 

141 
140 
140 
139 
131) 

137 
136 
135 
134 
133 

13 1 
130 
119 
12.1 
126 

125 
124 
122 
12 1 
119 

113 
117 
115 
114 
1 1 1  

109 
105 
13 2 

9 9  
Q 6  

93 
9 0  

9 5  
S L  

R 3  
7 5  
7 3  
6 5  
6 1  

5 1  
5 3  
U I  
4 6  
4 +  

R a  

Y O  

8 5  
e7  
R R  
8 9  
90  

9 1  
9 2  
93 
9 4  
95 

1 6  
9 6  
97 
97 
97 

9R 

9 H  
9 8  
98 

9R 
9 R  

9R 
97 

97 
97 
9 h  
96 
9 5  

9 5  
9 4  
94 
9 3  
q 2  

9 2  
9 1  
90 
89 
SR 

R6 
R U  
u 3  
91 
79  

7 7  
75 
7 3  
7 1  
69 

67 
6 s  
60 
57  
53 

50 
47 
4 4  
41 
lfl 

9 n  

98 

it5 

4 8  

5 1  
5 2  
5 4  

5 5  
5 6  
5 7  
5R 
5 9  

6 0  
6 1  
6 2  
6 3  
6 4  

6 4  
6 5  
6 6  
6 6  
6 7  

6 1  
6R 
6R 
6 R  
6 9  

6 9  
6 9  
6 9  
6 9  
6 9  

6 9  
6 9  
6 9  
6 9  
6 9  

6 9  
6R 
6R 
6 8  
6 7  

6 7  
6 6  
6 5  
6 4  
6 3  

6 2  
6 1  
6 0  
5 8  
5 7  

5 6  
5 3  
5 1  
U R  
4 6  

4 3  
4 1  
3 R  
36 
34 

5n 

5 0  

26 
27 
2 8  
2 9  
30 

31 
32 
33 
3u 
3 5  

36 
3 1  
3 8  
39 
4 0  

4 0  
4 1  
42 
4 1  
4 3  

44 
4 5  
4 5  
U6 
46 

47  
47  
4R 
4R 
U t 3  

4 9  
u 9  
4 9  
49  
50  

5 0  
5 0  
50  
5 0  
so 

5 0  
5 0  
5 0  
U 9  
4 9  

ue 
Ut7 
47 
4 7  
46 

u 5  
94 
42 
4 0  
39 

37 
35 
3 3  
31  
30 

.. . . . . . 

5 5  

13 
1 1  
14 
15 
16 

16 
17 
18 
1 9  
70 

20 
2 1  
22 
23 
2 3  

24 
2 5  
26 
26 
27 

2R 
2R 
29 
29 
30  

3 1  
3 1  
32 
32 
33 

3 1  
3 3  
3 4  
3u 
35 

35 
3 5  
35 
3 6  
36 

37 
37 
37 
37 
37 

37 
37 
1 7  
3 6  
3 6  

36 
35 
34 
33 
32 

31  
30 
211 
27 
26 

6 0  

6 
6 
7 
7 
R 

R 
9 
9 
IO 
10 

11 
1 1  
12 
13 
13 

1u 
14 
15  
15 
16 

17 
17 
18 
18 
19 

19 
20 
20 
2 1  
2 1  

22 
2 2  
22 
23 
23 

2u 
2u 
24 
25 
2 5  

26 
26 
2 1  
2 1  
27 

28 
28 
2R 
2R 
28 

28 
28 
27 
27 
26 

2 5  
25 
2u  
23 
2 2  

6 5  

3 
3 
3 
3 
4 

4 
4 
5 
5 
5 

6 
6 
6 
7 
7 

7 
R 
R 
9 
9 

10 
1 0  
10 
1 1  
1 1  

12 
12 
12 
13 
13 

1u 
14 
14 
15 
15 

15 
16 
1 6  
17 
17 

18 
18 
1 9  
19 
20 

20 
20 
2 1  
2 1  
21 

2 1  
2 1  
21 
2 1  
21 

2 1  
20 
20 
19 
1R 



7 7  

Tab1.e A .  19. (continuecl) 

DSstancs bemaen 
GZ aad countY Distance crosswind (atlee) 
centroid ( d h 5 )  

I_- 

0 5 10 15 20 25 30 35 4 0  U S  5 0  55  6 0  6 5  

a50 UH UR U? U5 'I0 0 1  3 4  1 5  32 29 26 2 1  20 17 
90 0 3') 39 3 8  37 35 3!4 32 29 27 2 5  22 20 17 15 
950  31 3 1  3 1  30 29  2 8  26 1 5  23 2 1  19 17 15 13 

1000 26 25 2 5  25 24 23 2 2  20 19  113 16 15 13 12 
1100 17 17 1 7  16  l b  15 15 1U 1 3  13 12 11 10 9 

1200 11 1 1  11 11 11 11 10 10 9 9 8 8 1 7 
1300 A A B R 7 7 7 7 7 6 6 6 5 5  
i u n o  5 ' 5 5 5  5 5 5 5 u u u u u  
1500 U u u u u  u 1 3 3 3 3 3 3 3  
1 hOO 3 3 3 3 2 2 2 2 2 2 2 2 2 2  

70 75 0 3  :\5 10 9 5  i o 9  105 1 1 0  115 120 125 1 3 0  135 

2n 5 1 0 0 0 0  ~ ~ O O O O O O O  
29 0 1 ~ n o o o n ~ o ~ o o o o  
295 1 o n o n o o o o o o o o o  
300 1 0 0 0 0 0 0 0 0 0 0 0 0 0  
305 1 0 0 0 0  0 0 0 0 0 0 0 0 0  

310 1 c o o o o  9 0 0 0 0 0 0 0  
315 1 o o o ~ o ~ o n o o o o o  
320 1 1 0 0 9 0 0 0 0 0 0 0 0 0  
325 1 1 0 0 0 0 0 0 0 0 0 0 0 0  
330  2 i o n n n o o o o o o o o  

335 
300 
345 
150 
7 5 5  

360 
365 
37 0 
375 
3 f l O  

395  
0 

195 
40 0 
UO5 

u10 
u15 '  

2 1 0 0  
2 1 0 0  
2 i o n  

2 i o n  
2 1 0 0  

3 1 1 0 
1 1 1 0 
3 1 1 0  

U 2 i n  

1 1 2 1  0 
0 2 1 0  
U 2 1 0  
5 2 1  1 
5 3 1  1 

5 3 I 1 
h 3 1  1 

3 2 1  n 

u20 6 3 2  1 
'42 5 6 3 2 1  
U3 0 h U 2 l  

u3 5 7 u 2 1  
UUO 7 u 2 1  
UU5 1 4 2 1  
U50 8 U 2 1  
u55 8 5 3  1 

U6 0 9 5 3 1  
Uti5 9 5 3 2  
U7 0 9 5 3 2  
U75 9 6  3 2  
U90 1 0 6 3 2  

4R5 1 o c u 2  
U90 i n d u 2  
UP5 i n 6 0 2  
500 11 7 u 2 
510 11 1 u 3 

52 0 12 A 5 3 
530 1 2 8 5 3  
5u n 1 3  9 5 3 
55 n 1 3 9 6 U  
56 0 1u 9 6 0 

0 0 0  
0 0 0  
n o n  
0 0 0  
,l 0 0  

0 0 0  
o o n  
1 o n  

0 n o  
0 0 0  

0 0 0  
0 3 0  
o n n  
0 0 0  
0 0 0  

0 0 0  
0 0 0  
0 0 0  
0 0 0  
0 9 0  

1 0 0  
0 0  1 

1 Q O  
1 0 0  

0 0  1 

1 0 0  
1 0 0  
1 0 0  

1 0  1 
1 i n  

1 i n  
1 i n  

i n  
1 0  

7 1 0  

1 
1 

1 2 1  
1 2 1  

2 1 1 
2 1 1 
1 2 1  

o o o n o n o  

r ) o o o n o o  
0 0 0 0 0 0 0  

0 0 0 0 0 0 0  
0 0 0 0 0 0 0  

0 0 0 0 0 0 0  
0 0 0 0 0 0 0  
0 0 0 0 0 0 0  
0 0 0 0 0 0 0  
0 0 0 0 0 0 0  

0 0 0 0 0 0 0  

0 0 0 0 0 0 0  
o n o o o o o  
o n o o o o o  
O ~ O O O O O  

o o o o a o o  
o o n o o o o  

0 0 0 0 0 0 0  

0 0 0 0 0 0 0  

0 0 0 0 0 0 0  

0 0 0 0 0 0 0  
o o o o n o o  
0 0 0 0 0 0 0  
0 0 0 0 0 0 0  
O ~ O O O O O  

0 0 0 0 0 0 0  
o n o o o o o  
o n o o o o o  
0 0 0 0 0 0 0  
o n o o o o o  

O O O O O ~ O  
0 0 0 0 0 0 0  

0 0 0 0 0 0 0  
0 0 0 0 0 0 0  
0 0 0 0 0 0 0  

0 0 0 0 0 0 0  

0 0 0 0 0 0 0  

1 0 0 0 0 0 0  

o o n o o o o  

o n o o o o o  



Table A.  19 a (continued) 
_____---- .. ....._. ______...____.._. -- ..... .. . . . . ..... . . . . . ... 

Diatancc between 
GZ and county DlstancD crorawind ( m i l a s )  
centroid (miles) 

_.I.._._.......- __--- ..~ _..._ 

7 0  1 5  n o  9 5  90 95 100 10% 110 115 120 125 130 1 1 5  

57  0 1u 1 0  1 4 I 2 1 1 2 0 0 0 0 n 
58 0 1u 10 7 5 J 2 1 1 0 0 0 0 0 0  

0 0 0  0 0  59 n 15 10 7 5 3 2 1 0 
m o  15 1 1  7 5 1 2 1 1 1 0 0 0 0 0 

Y 0 5 u  2 z 1 1 0 0 0  61 0 15 1 1  0 

6 2 0  16 1 1  q h U 3 2 1 1 0 0 0  0 0  
hU0 16 1 2  9 6 4 1 2 1 1 0 0 0 0 0 
h6 0 l h  1 2  9 6 5 3 2 1 1 1 0 0 0 0  
6 8 0  f b  1 2  9 7 s  3 2 2 1 1 0 0  0 0 
7 0 0  i h  1 3  in 7 5 U 3 2 1 1 1 0 0 0  

7 2 0  16 1 3  10 7 6  4 3 2 1 1 1 0 0 0  
71 0 16 13  10 P 6 U 3 2 2 1 1 1 0 0 
76 0 l h  1 3  10 R h U 3 2 2 1 1 1 0 0 
780 If3 1 3  1 0  9 6  5 U 3 L 1 1 1 0 0 
R O  0 15 12 1 7  R 6 1 4 3 2 1 1 1 1 0 

R50 1 4  l i  10  8 6  5 U 3 2 2 1 1 1 1 
qoo 1 3  1 1  9 R h 5 U 3 3 2 2 1 1 1 
95 0 1 2  10 9 7 6  5 U J 3 2 2 1 1 1 

1000 10 9 9 7 6  5 U 3 3 2 2 1 1 1 
1 i n n  R 7 h 6 5 U U 3 3 2 1 1 2 2  

1230 6 6 5 5 4 4 3 3 2 2 1 1 2 2  
1300 '1 4 4 U 3 3 1 2 2 2 2 1 1 1 
1 U O O  3 1 1 3 ? 2 2 2 2 2 1 1 1 1 
1500 2 2 2 2 2 2 2 1 1 1 1 1 1 1 
16'70 2 2 2 2 1 1 1 1 1 1 1 1 1 1 

1 

.-. .. -.I ..... .... -. . -.. . .. 
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... 

... 

Table  A.20 ,  Estimated radiatjon exposures from f a l l o u t ,  assuming 
large y i e l d  weapon, 7-d exposure (k), and effective f a l l o u t  wind  speed 
of 50 mph. 

I ~--111 

Distance between 
GZ and county Distance crosswind (miles) 
centruid (miles) 

0 5 10 1 5  20 25 30 35 40 45  50  55 60 65  

-1 5 o o o n o n o o o o o o o o  
-10  20 9 1 0 0 0 0 0 0 0 0 0 0 0  

- 5  R U ~  4 1 1  U R  1 o n o o o o o o o o 
0 5 6 6 1  3 0 4 5  47’1 2 1  0 0 0 0 0 0 0 0 0 0 
5 9 7 9 2  5720  1190 7 8  2 0 0 0 0 0 0 0 0 0 

10  9 7 7 1  6 1 7 2  1505 1 4 5  h 0 0 0 0 0 0 0 0 0 
15 9084 6034  1767  2 2 9  13 0 0 0 0 0 0 0 0 0 
20  9 4 4 0  5R83 1193 37f l  26  1 0 0 0 0 0 0 0 0 
2 5  7855  5696  2172 4 3 5  U h  3 0 0 0 0 0 0 0 0 
30 7 3 2 7  5UB7 2304  5U2 7 2  5 0 0 0 0 0 0 0 0 

35 6 @ 5 0  52 f iC  2192  63 )  102 10 1 0 0 0 0 0 0 0  
40 6 4 1 4  5040 2UUl  7 2 9  134 15 1 0 0 0 0 0 0 0 
4 5  6026  4R17 2460 8 0 7  167 22 2 0 0 0 0 0 0 0 
50  5670  4 6 0 0  2456  A63 700 30 3 0 0 0 0 0 0 0 
5 5  5345 4 3 9 1  2435 9 1 2  2311 39 5 o o o o o o o 
60 
6 5  
7 0  
7 5  
80 

8 5  
90 
95 

10 t 
105 

110 
115 
120 
125 
130 

135 
1uo 
145 
150 
155 

16 0 
165 
170 
175 
1 A O  

145 
190 
135 
20 0 
205 

210 
21 5 
220 
22 5 
2 3 0  

235 
2UO 
24 CI 
2 5 0  
255 

50 48 
4775 
4 5 7 3  
U292 
4n77 

387e 
3F94 
3521  
3 3 6 1  
3 2 1 1  

3070  
2938  
2R 14 
2697  
2588 

24811 
2386  
1 2 9 3  
220h 
2123  

20U4 
1969 
1702 
1 P(17 
179.3 

1742 
1692  
1643  
1597 
1 5 5 1  

1508 
1465  
1 9 7 4  
1385  
l ? U b  

13P9 
1273  
1234 
1204  
1172 

4193  
4005 
3877  
J t 6 C  
?50 3 

3355  
3 2 1 5  
308 3 
2 9 5 9  
2R42 

2730  
2625  
2 5 2 5  
2130  
2340  

2254  
2 1 7 3  
2095  
2022  
1 9 5 1  

1 R R U  
1820 
1762  
1113  
1665  

l h 2 C  
1575  
1532  
1 4 9 1  
1 450  

1 4 1 1  
1373  
1337  
1 ? 0 1  
1266  

1 ? 3 1  
l2OC 
1169  
113P 
I T O R  

240 3 
2363 
2318 
2 2 7 1  
2222 

2171 
2 1 2 1  
207 0 
2020 
1170 

1920 
1872 

1777  
1711 

1686 
1 6 4 1  
159R 
1556 
1515  

1475  
1436  

1366  
1334  

1 8 2 0  

t u n 0  

110 I 
1272 
1243  
121  3 
l l Y 5  

115R 
1131  
1105  
1074 
i n 5 4  

i n ? n  
lOO6 

9 R J  
96 0 
93R 

9 5 0  
9 8  1 

1005  
1025  
10un 

1 0 5 2  
1 0 6 0  
IOd b 
1OhQ 
1070  

1 0 6 9  
1 0 6 5  
106 1 
1051, 
1047  

1034  
1 0 2 0  
l O l R  
1906 

99  4 

9 8 2  
96 R 
3 5 4  
938  
4 2 2  

90h 
49 1 

Rh 1 
9u 7 

832  
8 1 4  
A0 u 
7 9 0  
7 7 6  

7 h  7 
7 5 0  
7 37 
72 4 
7 1 1  

n76  

259 49 
2 8 6  59 
312 69 
3 3 h  10 
359 92 

38 1 1 0 1  
401 115 
4 2 1  127 
438 139 
455 152 

4?0 164 
494 175 
4 9 h  187 
508 199 
518 210 

527 220 
5 3 U  230 
541 240 
5u7 249 
‘ 3 1  258 

555 266 
558 274 

55u 281 
550 283 

545 28U 
531 285 
517 246 
533 2 R 7  
529 2R8 

52U 289 

515 291  
511 291  
53h 297 

5 0 1  297 
097 2 9 1  
492 29?  
487 2 9 1  
4A2 293 

558 280 

570 290 

6 
9 

11 
1U 
17 

21 
25 
10 
34 
uo 

!I 5 
5 1  
51 
63 
11 

76 
R2 
I19 
0 6  

102 

109 
115 
170 
123 
125 

118 
170 
1 3 1  
135 
118 

1 im 
1u2 
1 u5 
1 L l  
149 

1 5 1 
153 
155 
157 
159 

1 
1 
1 
2 
2 

3 
u 
5 
7 
8 

10 
12  
1 4  
16 
19  

2 1  
24 
28 
11 
3 4  

3 B  
4 1  
4 4  
46 
4 8  

50 
52 
5 u  
55 
57  

59  
6 1  
6 3  
b 5  
67  

6 9 
7 1  
73  
75  
7 1  

o o o o a o  

~ o o n o o  
0 0 0 0 0 0  

0 0 0 0 0 0  
0 0 0 0 0 0  

0 0 0 0 0 0  
1 0 0 0 0 0  
1 0 0 0 0 0  
1 0 0 0 0 0  
1 0 0 0 0 0  

2 0 0 0 0 0  
2 0 0 0 0 0  
3 0 0 0 0 0  
3 1 0 0 0 0  
u i o n o o  
5 1 0 0 0 0  
6 1 ’ ) o o o  
7 2 0 0 0 0  
R 2 0 0 0 0  

1 0 2 0 0 0 0  

1 1 3 1 0 0 0  
1 3 3 1 0 0 0  
1 4 4 1 0 0 0  
15 u 1 0 0 0  
1 6 5 1 0 0 0  

1 7 5 1 0 0 0  
1 8 5 1 0 0 0  
1 9 6 2 0 0 0  

2 1 7 2 0 0 0  

2 2 1 2 1 0 0  
2 3 8 2 1 0 0  
2 4 8 2 1 0 0  
2 6 9 3 1 0 0  
27 1 0  3 1 0 fl 

2H 1 0  3 1 0 fl 
30 1 1  U 1 0 fl 
3 1  1 2  4 1 0 fl 
32 12 U 1 0 0 

2 0 6 2 0 0 0  

3u 1 3  5 1 n o 
260  1140  i n 8 c  917  h 9 ~  477 292 ir.1 7 9  35 i u  5 2 o o 
2 6 5  1 1 0 9  1052  O M  696 472 292 16.7 n i  36 15 5 2 i o 
270  l O R O  l 0 2 U  4 7 5  6 7 4  067 291 16U R 3  3 R  1 6  6 2 1 0 
27c 1051  99F 955  6 6 2  0 6 2  291 1 f 5  R 5  39 1 6  6 2 1 0 
280 1023 ~ 7 2  a i 6  r,5n 1157 m 167 $7  u i  1 7  7 2 1 0  



Tab1.e A . 2 0 .  (continued) 

Diatanca becueen 
CZ and county 
centroid (milea) 

Distance crosswind (milas)  

5 

9 4  e 
9 2  4 
90 0 
R77 
A55 

I334 
9 1  2 

1 9  3 
77 3 
7 5 0  

7 3 &  
7 1 7  
7 0 0  
6R 3 
6 6 5  

h5C 
6 3 4  
6 19  
604  
59 n 

576  
5 6 2  
5 4 9  
536 
5 2  3 

5 1  1 
u99  
18 7 
U76 
4 6 5  

u 5 u  
uul l  
431) 
0 2 u  
411) 

4 0 5  
1 9 6  
3 8 7  
17f7 
3 7 n  

36 7 
t 5 u  
3u 6 
7 3 R  
3 3 1  

32 3 
316 

10  

917  
7 9 8  
7 0 3  
76  1 
7 4  5 

7 2 9  
1 1 2  
6 9 6  
6 9 0  
665 

6 5 0  
h 3 6  
6 2 2  
60 R 
59 4 

5 4  1 
56 tl 
5 5 5  
511 3 
53  1 

520 
50R 
U97 
UR h 
4 7 5  

U6 5 
455  
445 
4 3 6  
426 

4 1 7  
40  9 
39q 
39 1 
3A 2 

3 1  4 
36 6 
35 9 
3 5 1  
34 3 

3 3 6  

1 5  

6 3 R 
to 2 6 
6 1 5  
s o u  
5 9  3 

S R ?  
57  1 
5 6  1 
5 5 0  
s u n  

510 
5 2 0  
5 1 0  
5 0  1 
49 1 

UA 2 
a 7  3 
U 6  4 
45K 
4 4 7  

4 3 R  
4 3 0  
4 2 1  
4 1 3  
UO 6 

39R 
390 
30  3 
3 7 5  
36R 

36 1 
3 5 u  
3 4 7  
3 4  1 
3 3 4  

20 

45  1 
44 6 
44 1 
43 5 
430 

42 5 
41 9 
41 u 
40 '1 
un 3 

39 R 
37 J 
3H 7 
39 2 
37 6 

37 1 
36 6 
361 
15 5 
35 0 

3u 5 
3u 0 
33 5 
33 0 
32 5 

32 0 
31 5 

30 5 
31 n 

31) o 

29 5 
29 1 
29 h 
2s 1 
27 7 

25 1 0  

2R9 160 
2 9 9  164  
2R7 170 
2Rh 171  
2R5 177 

2 R 3  173  
2R2 174 
2R9 174 
3-79 175 
277 175 

275 175 
273  176 
2 7 1  176 
2 6 9  176 
767  176  

2 6 5  115 
263 176 
2 6 1  175  
7 5 8  175 
7 5 6  175  

254 174 
2 5 1  174 
249 173 
246 172  
244 172 

2 4 1  1 7 1  
219  170 
2 1 6  169  
2 3 1  1hR 
2 3 1  167 

22A 166  
225 165  
2 2 3  164 
220  163  
217 162  

215  160 
7 1 2  154 
209  15R 
207 157 
204 155 

2 0 1  154 
1 9 1  153 
196 1 5 1  
193 150  
1 9 1  144  

1R9 147 
186 145 
1 R 1  144 
1 8 1  1 4 7  
1 7 4  1 4 1  

175  1 3 1  
173 139  
1 7 1  136 
169  135  
1 6 1  137 

1 5 9  l i Y  
158 126 
149 1 2 1  
1 4 s  120 
140 117 

35 

R R  
90 
9 2  
9 3  
9 5  

9 6  
9 R  
9 9  

10 1 
102 

103 
1316 

136 
1nJ  

i n 5  

i n  e 
109 
110 
1 1 1  
1 1 1  

112 
112  
113  
1 1 3  
1 1 4  

1 1 u  
11u 
1 1 u  
114  
111) 

11u 
1 1 4  
11u  
l l l b  
114  

114  
11u 
113 
113 
113 

112 
112  
1 1 1  
111 
110  

113 
109 
129 
1 0 d  
137 

136 
1 0 5  
105  
104 
102 

13 1 
9 9  
97  
96 
911 

__. 

4 0  

u2  
4 3  
4 5  
4 6  
4R 

4 9  
50 
52 
5 3  
5 4  

56  
5 7  
5 9  
59 
6 1  

62  
6 3  
64  
6 5  
6 6  

6 7  
68 
69  
7 0  
70 

7 1  
7 2  
73  
7 3  
711 

05 

1 R  
19 

2 1  
2 2  

2 3  
2 4  
2 5  
2 6  
2 7  

2A 
29  
3 0  
3 1  
32 

33  
3u 
3 5  
36 
3 7  

3 7  
3 R  
3 9  
0 0  
(11 

4 2  
41 
u3 
u u  
45 

4 6  
0 6  
4 7  
4 8  
U8 

119 
u9 
5 0  
5 0  
5 1  

5 1  

2 0  

50 

7 
8 
R 
9 
9 

1 0  
10 
11 
12  
1) 

1 3  
13  
1 u  
1 5  
15 

16  
17 
17  
18 
1 9  

2 0  
20  
2 1  
2 2  
22  

23  
2 u  
2 4  
2 5  
2 6  

2 6  
2 7  
2 8  
2 a  
2 9  

3 0  
30 
3 1  
3 1  
3 2  

5 5  

3 
3 
3 
3 
U 

U 
U 
4 
5 
5 

5 
6 
6 
7 
7 

7 
R 
8 
9 
9 

1 0  
10 
11 
11 
11 

12  
1 2  
13  
13 
111 

1u 
1 5  
1 5  
16 
1 6  

17  
17 
1 A  
18  
19 

14 

60 

1 
1 
1 
1 
1 

1 
1 
2 
2 
2 

2 
2 
2 
3 
3 

c 

9 0 6  
0 6 1  
941) 
9 19 
8 9 5  

8 7 2  
A 50 
P 2B 
A07 
7A5 

766 
7 u 7  
7 2A 
7 09 
692 

6 7 5  
05fl 
6 4 2  
6 2 h  
h 10 

5 96 
5 0 1  
567  
553 
540  

5 27 
q 1 5  
5 0 2  
4 90 
474, 

4 6 0  
4 57 
h 4 b  
4 36 
U26 

416  
4 06  
3 9 7  
1 9 9  
779 

37 1 
362 
3 C U  
346  
33R 

3 3 1  
324 
316 
30'1 
7n3 

2 q n  
296  

2R7 
217  
2 6 5  

254  
24 3 
733  
2 2 '  
2 14 

6 5  

(I 
0 
0 
0 
0 

0 
0 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
2 
2 

2 
2 
2 
2 
2 

3 
3 
3 
3 
3 

4 
4 
4 
cb 
5 

5 
5 
5 
5 
6 

6 
6 
7 
7 
7 

7 
0 
R 
R 
R 

9 
9 
9 
9 

i n  

10 
11 
1 1  
12  
12 

29 5 
29 0 
29 5 
30 0 
305 

310 
315 
320 
325 
3 3 0  

335  
3u 0 
3 4  5 
150  
355 

36 0 
J6 5 
370 
37 5 
38 0 

39 5 
39 0 
395 
40 0 
405  

u10 
U15 
420  
425  
43 n 

u 3 5  
44 0 
445  
450 
455 

46 0 
46 5 
47 0 
u 7 5  
49 0 

49 5 
49  n 
495 
5 o n  
50 5 

510  
515 
5 2 0  
52 5 
510 

575 
511 0 
i U  5 
55  0 
55 0 

57 0 
5 d  9 
59 0 

I ,  1 0 
h n r  

3 
3 
9 
U 
4 

5 
5 
5 
6 

6 
6 
6 
7 
7 

7 
8 

9 
9 

9 
10 
10 
10  
11 

11 
11 
12  
12  
12  

e 
7 4  
7 5  
7 5  
7 b  
7 6  

7 7  
7 7  
7 7  
77 
78  

78 
7 9  
7R 
7 R  
7R 

7R 
7 8  
7 9  
7 0  
7A 

7 0  
77 
7 7  
7 7  
7 7  

7 6  
7 5  
7u 
7 0  
73  

3 2 8  
32 1 

27 2 
26 I! 
26 U 
25 9 
?5 5 

3 i s  

i n  3 
309 

2 97 
2 4  ? 
2 8 6  
2P 1 
2 7 5  

27 0 
2 6 5  

25 1 
74 7 
24 1 
23 9 
2 3  5 

23 1 
22 7 
22 3 
21 9 
21 5 

21 2 
20 9 
20 5 
3 1  
19u 

19 R 
19 1 
175 
16 9 
15 0 

3 2  
33 
33  

. -  
20  
20  
2 1  

3 2 9  
322 
315 

5 2  
5 2  
5 3  3u 

34  

35  
3 5  
35  
3 6  
36  

37  
37  
37 
37 
3R 

38  
3 9  
39 
39  
uo 

30 9 

30 2 
29 b 
2 9 0  
29 u 
27 9 

27 2 
267 
26  1 
2 5 6  
24 5 

236 
7 2 6  
217  
20 L( 

L O ?  

5 3  

5 3  
5 3  
5 u  
su 
5 4  

51, 
5 5  
55  
5 5  
5 5  

5 5  
5 5  
5 5  
5 5  
5 5  

2 1  

22  1 3  
13 
14  

22  
22  
23 

il c 
193 

2 6 0  
2 5 5  
7 5 n  

1u 
1u 

1 5  
15 
15 
l h  
16  

17 
17 
1 R  
1 R  
19 

79 6 

290  
7R4  

27 2 
26 0 

7 4  9 

27 8 

23  

2 u  
2 u  
2 4  
2 5  
25 

26  
26  
27  
27 
2R 

... 

245 
24 1 
2 1 b  
2 3 1  
22  3 

2 1 4  
20 h 
1 9 9  
1 4  1 
1 H U  

2 3 9  
229 
220  



T a b l e  A. 20.  (continued) 
-- I- 

Distance betvaen 
GZ and county 
centroid (miles) 

Distance cxosevlnd (miles) 

b2 0 
63 0 
6 4 0  
6 5 0  
660 

6 7  0 
6 9 0  
6 1 0  
70 0 
7 1 0  

72 0 
74 0 
76 0 
74  0 
90 0 

820 
94 0 
96 0 

90 0 

95 0 

1 0 5 0  
1 1 0 0  
1150 

98 n 

l o n o  

1200 
1 3 0 0  
l P 0 0  
1500 
1600 

1x10 

20n0 

1900 
1900 

37 0 
37 5 
180 
3R 5 

3 9 0  

39 5 
40 0 
40 5 
410 
u 1 5  

u20 
425 
U 3 0  
435 
440 

44 5 
45 0 
455 
U6 0 
U65 

n 5 

2 0 5  2 0 2  
197 1 9 4  
189 186 
1R1 179 
174 1 7 1  

167 1 6 5  
160 159 
154 152 
14R 1 4 6  
1442 140 

137 1 3 5  
126 1 2 5  
1 1 7  1 1 5  
108 107 
100 9 9  

93 9 2  
86 R 5  
90 7 9  
74 7 3  
69 6 9  

10 15 20 2 5  30 15 

192 1 7 7  15R 136 114 9 2  

1 7 9  1 6 4  117 129 108 99 
1 7 1  1 5 8  l U 7  124 1 0 5  86 
164 1 5 2  137 120 1 0 2  R U  

158 1U7 133 1 7 7  1 0 0  93 
1 5 2  1 U 1  12R 113 97 8 1  
1 9 6  1 3 6  12U 109 9 U  7 9  
1 4 0  1 3 1  120 106 92 7 7  
1 3 5  1 2 6  115 103 R9 7 5  

130 1 2 2  112 9 9  97 7 3  
120 1 1 3  104  93 E2 7 0  
1 1 2  1 0 5  9 7  RP 77 6 6  
1 0 3  9A 9 1  R 2  7 3  6 3  

9 6  9 1  9 5  7 7  6 8  6 0  

99 8 5  7 9  72 65 57 
R 3  7 9  7 4  6 ¶  6 1  5 9  
1 7  7 3  6 9  63 57 5 1  
7 2  6 8  6 4  59 5 U  U B  
6 7  6 U  5 0  5 5  51  4 5  

185 1 7 1  151 132 1 1 1  9 0  

51 5 7  5 6  54 
UR 49 47 4 5  
40  40 39  3 R  
34  3u 3 3  3 2  
29 2 8  2 A  2 7  

2 4  2 0  2 4  2 3  
17 1 7  17 1 7  
13 1 3  1 2  1 2  
9 9 9 9 
7 7 7 7 

5 1  
4 3  
36 
3 1  
2 6  

2 2  
1 6  
1 2  
9 
6 

47  
40 
3u 
29 
25 

2 1  
I 6  
12 
A 
6 

uo 

7 2  
7 1  
70  
6 9  
68 

67 
6 5  
6 9  
63 
6 2  

6 1  
S A  
5 6  
5 3  
5 1  

u9 
U 6  
u u  
42 
40 

45 50  55 6 0  

5 4  40 28 19 
54 U O  29  20  
5 4  40 29 2 0  
5 3  4 0  29 2 0  
5 3  U O  29 21 

52 U O  29 2 1  
5 2  3 9  29  2 1  
5 1  39 29 22 
5 0  39 29 2 2  
5 0  39 29 2 2  

U9 3 8  29 2 2  
U7  38  29 2 2  
U6 37 29 2 2  
4 U  3 6  29 22 
U3 3 5  2R 2 2  

U 1  3U 27 2 2  
3 9  3 3  27 2 1  
3 8  32 26 2 1  
3 6  3 1  25  2 1  
3 5  2 9  2 5  20 

44 3 9  3 5  3 1  2 7  23 19 
37 3 U  31  2 7  2U 2 1  18 
32 29 27 2 4  2 1  19 16 
27 2 5  23 2 1  1 9  1 7  15 
24 2 2  20 1 8  17 15 13 

20 1 Y  18 1 6  1 5  I 3  12 
15 1 4  13 1 2  11 10 9 
11 1 1  10 9 9 9  7 

9 8 7 7 7 6  6 
6 6 6 5 5 5 0  

5 5 5 5 5  5 5 U U U U U 3 
U 4 U U U 3 3 J 1 3 3  3 3 
3 3 3 3 3  T 3 1 2 2 2 2 2  

7 2 2 2 2 2  2 2 1 2 2 2 2  

7 0  7 5  I l O  9 5  30 9 5  100 105 110 1 1 5  1 2 0  1 2 5  130 

1 0 ' 0  P 1 0 0  0 0 0 0 0  0 
1 0 0 0 0  e o  0 n 0 0 0 0  
1 0 0 0 n n 0 0 0 0 0 0 0  

0 0 n n  0 0 0 0 0  0 1 
1 0 0 0 0  0 o n 0 0 0 0  0 

1 0 n 0 0  0 0 0 0 0 0  
1 0 0 0 0  0 n 0 0 0 0 0  0 
1 0 n n o  0 n o  0 0 0 0 0  

0 0 0  1 0 0 0 0  0 0  J 0 0 
1 1 0 n 0 0 n 0 0 0 0 0  fl 

1 1 0 0  9 0 0  0 0 0 0 0  0 
0 0 0 0 0 0 0 0  1 1 0 o n  

2 1 0 n n 0 0 0 n 0 0 0  0 
2 1 0 o r )  0 0 0 0 0 0 0  0 
2 1 0 n o  0 0 n 0 n o 0  0 

2 1 0 n o  0 0 0 0 0 0 0 0  
2 1 0 0 0  0 0  0 0 0 0 0 0  
2 1 0 n e  0 n 0 n 0 0 0 0  
2 1 0 0 0  n 0 J 0 0 0 0 0 
7 1 1 0 1 3 0 0 n 0 n 0 0 

n o  

o n  

6 5  

13 
13 
1 1  
1u 
1 4  

1 5  
15 
1 5  
16 
16 

16 
16 
17 
17 
1 7  

17 
17 
17 
17 
1 6  

1 6  
15 
14 
1 3  
1 2  

10 
A 
7 
5 
U 

3 
3 
2 
2 

1 3 5  

0 
0 
0 
0 
0 

0 
0 
0 
D 
0 

0 
0 
0 



Table A.20. (cont inued)  

Distance between 
CZ and county 
ceneroid (miles) 

Distance crosewind (miles) 

17 0 
4 7 5  
4 A O  

u90 

u 9 5  
50 0 
50 5 
5 1 0  
51  5 

4a s 

520 

53 n 
52 5 

5 3 5  
5Y 0 

50 5 
550 
56 0 
57 0 
5R0 

590 
6Oil 
61 0 
6 2 0  
6 3 0  

6'40 

660 
67 0 
690 

hq0 
70 0 

77  0 
74  0 

1 6 0  
7 R C  

R 2 O  
A 4 0  

96 0 

400  
950 

6 5 0  

710 

q o n  

w n 

i o n o  

1051) 
1100 
1150 
1200 
1 3 o c  

11100 
1500 
1 6 0 0  
1700 
1 sno 

190 n 
2000 

7 0  75 

3 1 
3 1 
3 1 
3 2 
3 2 

3 2 
4 2 
U 2 
U 2 
4 2 

4 2 
5 2 
5 3 
5 3 
5 3 

5 3 
5 3 
6 3 
6 U 
7 4 

7 4 
7 5 
a 5 
A 5 
9 5 

9 6 
9 6 

10 6 
10 7 
10 7 

1 1  7 
11 1 

11 P 
12 R 

1 2  9 
1.2 9 
1 7  9 
1 3  10 

11 a 

13 i n  

13 1 C  
13 10 
13 10 
1 3  1 0  
12 i n  

R n  

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

2 
2 
2 
2 
2 

2 
3 
3 
3 
3 

U 
4 
U 
u 
(1 

5 
5 
5 
5 
6 

6 
6 
7 
7 
7 

7 
R 
9 
9 
9 

5 5  

0 
0 
0 
0 
n 

0 
0 
0 
0 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
2 
2 
2 

2 
2 
2 
3 
7 

3 
3 
3 
3 
4 

U 
u 
5 

5 

90 95 

0 0 
0 0 
0 0 
n 0 
0 0 

0 0 
0 0 
n 0 
0 0 
0 0 

0 0 
0 0 
0 0 
n 0 
n 0 

0 0 

0 0 
1 0 
1 0 

1 0 
1 0 
1 0 
1 1 
1 1 

1 1 
1 1 
1 1 
2 1 
I 1 

1 1 
2 1 
2 1 
1 1 
1 7 

3 2 
3 2 
3 2 
U 2 
4 3 

U 3 
4 3 
4 3 
5 U 
5 4 

n n 

i n n  105 1 1 0  1 1 5  120 1 2 5  1 3 0  13s 

n 0 0 0 0 0  0 0 
0 0 0 0 0 0 

0 0 0 0 0 0 0  0 
0 0 0 0 0 0  0 0 
0 0 0 0 0 0 0  0 

n 0 0 0 0 0 0 0  
0 0  0 0 0 0 0 0  

0 0 0 0 0 0 0  0 
0 0 0 0 0 0 0  0 
0 0 0 0 0 0 0 0  

0 0 0 0 0 0 0  0 
0 0 0 0 0 0 0 0  

0 '3 0 0 0 0 0 0  
0 0  0 0 0 0 0  0 

0 0 0 0 0 0 0 0  
0 J 0 0 0 0 0 0  
0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0  
0 0 0 0 0 0  0 0 

0 U 0 0 0 0 0 0  
0 0 0 0 0 0  0 0  
0 0 0 0 0 0 0  0 

0 0 0 0 0  0 0 0 
0 0  0 J 0 0 0 0  

0 0 0 0 0 0  0 0  
0 0  0 0 0 0 0 0  

0 0 0 0 0 0  0 0  
0 0  

1 0 0 0 0 0 0 0  

1 0 C 0 0 0  0 0 
1 0 0 0 0 
1 0 0 0 0 0  0 0  

0 0  1 1 0 0 0 0  
1 1 n 0 0 0  0 0 

1 1 0 0 0 0  0 0 
1 1 1 0 0 0  0 0 
1 1 1 0 0 0  0 0 

0 0  2 1 1 0 0  0 
2 1 1 1 0 0 0 0  

0 0  

0 0 n o o n o n  

1 0 0 o n 0  

n o 0  

2 1 1 1 0 0 0  n 
2 1 1 1 0 0 0 0  
2 2 1 1 1 0 0 n 
3 2 1 1 1 0  0 0 
3 2 2 1 1 1 0 0 

1: 10  A 6 5  4 J 2 2 1 1 1 1 0 
11 9 9 6 5 U 3 3 2 2 1 1 t 0 
10 9 7 6 5  U 3 3 2 2 1 1 1 1 

9 P 7 6 5  9 3 1 2 2 1 1 1 1 
9 7 6 5 4 4 3 3 2 2 1 1 1 1 

6 5 5 U U 3 3 2 2 2 1 1 1 1 
5 U U U 3 3 3 2 2 2 1 1 1 1 
4 4 3 7 7 2 2 I 2 1 1 1 1 1 
3 3 3 2 2 ? I 2 1 1 1 1 1 1 
2 2 2 2 ?  2 1 1 1 1 1 1 1 1 

2 2 2 7 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 
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Table A . 2 1 .  E s t i m a t e d  r a d i a t i o n  exposures  from f a l l o u t ,  assuming 
l a r g e  y i e l d  weapon, 9-d exposure ( R ) ,  and e f f e c t i v e  f a l l o u t  wind speed 
o f  60 mph. 

_I_I_._. __- I_- 

Distance bstwecn 
GZ and councy 
centroid (miles) 

Distance crassvind (miles) 

- 1 5  
- 1 0  

- S  
0 
5 

1 0  
1 5  
20  
2 5  
30 

3 5  
4 0  
45 
5 0  
5 5  

6 0  
6 5  
7 0  
7 5  
Y O  

8 5  
90 
9 5  

100 
105  

110  
1 1 5  
120 
12 5 
1 t o  

135  
1 4 3  
l i t 5  

155 

1 h O  
1 6 5  
17 0 
155  
180  

105 
190 
1 9 5  
20 0 
20 5 

21 0 
21 5 
220  
22 5 
230  

1 5 0  

0 5 10 

0 C 0 
9 r( 0 

580 2 6 4  2 5  
U R l G  2 4 1 0  1 0 2  
8 5 6 2  4 6 5 7  7 5 0  

8 5 4 6  5 0 0 0  i o n 1  
8038 5 0 0 5  1208  
7 5 5 4  ‘4459 1 4 0 3  
71011 4R75  1 5 7 h  
h6RH 4 7 6 4  1 7 2 2  

6 3 0 6  4 6 3 4  1H3.I 
5 9 5 5  4 4 9 1  1 9 2 5  
5 6 3 3  4 3 4 0  1 9 q 5  
5 3 3 6  4 1 8 6  2 0 2 2  
50h2 4 0 3 3  2 0 3 9  

4 8 0 1  3 8 8 2  2 O Y l  
4 5 7 5  3 7 3 5  2 0 3 2  
43563 3 5 1 3  2 0 1 4  

3969  3 3 2 8  1 9 6 3  

3 7 9 3  3 2 0 5  1 9 3 2  
3629  3 0 8 7  1 8 9 9  
3U7h  2 9 7 c  1 8 6 6  
3 3 3 2  2 8 6 9  1 8 7 1  
3 1 9 7  2 7 6 8  1 7 9 7  

4 1 5 6  3 4 5 8  i ~ 9 n  

3 0 5 0  26-12 1 7 6 2  
1 9 5 0  2 5 8 0  1726  
2 8 3 6  2 4 9 3  1 6 9 2  
2 7 2 1  2 4 0 9  1 6 5 7  
2 6 2 9  2 3 3 0  1 6 2 2  

2 5 3 2  2 2 5 4  1 5 8 8  
2 4 4 1  2 1 8 1  1 5 5 5  
2 3 5 5  2 1 1 1  1 5 2 2  
2 2 7 3  2 0 4 5  1UR9 
2 1 9 5  1 9 8 1  1 4 5 7  

2 1 2 1  1’120 1 4 2 5  
7 0 5 0  1 8 6 2  1 3 9 4  
19P3  l R 0 5  l ? h U  
1 9 1 8  1 7 5 2  133U 
1827  1 7 0 0  i i n u  

1798  1 6 5 0  1 1 7 6  
17U1  l t 0 2  124.1 
l t R 9  1 5 5 6  1 2 2 0  
1 6 3 6  1 5 1 2  1 1 9 3  
1 5 B R  1 4 7 0  1 1 6 7  

1 5 4 9  1 4 3 6  1 1 4 4  
1 5 1 2  1 4 0 3  1 1 2 2  
1 4 7 5  1 3 7 1  1 0 9 9  
1 4 4 0  1 3 3 9  107R 
i b o 5  1 3 0 9  i o 5 7  

1 5  

0 
0 
0 
9 

3 6  

6 9  
1 1 3  
1 7 1  
2 4 0  
3 1 6  

39 u 
‘469 
5 3 9  
6 0  1 
65U 

699 
7 3 7  
761 
7 9  3 
H I 4  

n l i  
8 4 6  
A57 
e 6 7  
8 7 4  

R R O  
A A I& 

R R 7  
R R 9  
8 9 8  

A87 
R R U  
Q R  1 
R77  
R72 

8 6 7  
R6  1 
A54 
8 47 
8 3 9  

8 3 1  
8 2 2  
9 1  3 

7 9 5  

7 8  3 
7 7  2 
7 6  1 
7 5  1 

en 4 

7 4 n  

20 

0 
0 

0 
1 

? 
u 
9 

1 7  
2 9  

4 6  
6 5  
9 7  

110 
13 3 

15 6 
17H 
19 9 
21 9 
23 7 

25 Ti 
?? 2 
29 9 

31 9 

33 3 
346 
35 9 
37 1 
38 2 

39 2 
90 2 

41 R 
42 6 

U3 2 
43 8 
4u u 
uu R 
45 2 

45 6 
45 9 
46 1 
46 3 
46 4 

46 1 
45 U 
45 5 
u5 2 
44 9 

n 

713 u 

u i  n 

2 5  

n 
n 

n 

0 
0 

0 
0 
0 
1 
1 

3 
5 
R 

12  
17 

23  
29 
35 
42 
4 9  

5f i  
63  
7 1  
7 9  
87  

95 
1 0 4  
112 
1 2 1  
129 

1 3 7  
1 4 5  
150 
1 6 1  
169  

1 7 7  
1 8 4  
1 9 1  
198  
2ou 

2 1  1 
217 
2 2 2  
228  
2 ? 2  

2 33 
23U 
2 35 
2 3fi 
2 3 7  

30 

0 
n 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
1 
1 

2 
3 
4 
6 
7 

9 
11 
13 
15 
1R 

2 1  
? U  
27 
3 1  
34 

35 
42 
46 
50 
55 

5 9  
64  
6 8  
7 3  
7 7  

8 2  
87  
9 1  
96 

100  

1 0 1  
103 
1 0 5  
106  
109  

35 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
1 
1 

1 
1 
2 
2 
3 

3 
4 
5 
6 
7 

E 
1 0  
11 
1 3  
1 4  

16  

2 0  
2 2  
2 5  

2 1  
29 
32 
3u 
3 1  

38  
3 9  
4 0  
42 
u3 

i a  

uo 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
1 
1 
1 
1 

1 
2 
2 
3 
3 

4 
U 
5 
6 
7 

7 
8 
9 

1 0  
12  

12  
13  
1 3  
1 4  
15 

4 5  

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 
0 
0 

0 
0 
0 
0 
1 

1 
1 
1 
1 
1 

2 
2 
2 
3 
3 

3 
u 
4 
4 
U 

n 

50 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
1 
1 
1 

1 
1 
1 
1 
1 

5 5  

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

60  

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

6 5  

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

_____^_____I -- 



Table A.  21. (continued) 

_ _ _ _ - - . . ~  
Dtstance betwPen 
GZ and county 
centroid (miles) 

235 
20 0 
24 5 
250 
255 

Lh 0 
26 5 
27 0 
215 
2RO 

28 5 
2 1  0 
235 
3 0 n  
305 

3 1 0  
3 1 5  
32 0 
325 
330 

7 15 
3 U O  
3U 5 
750 
355 

160 
365 
3 l O  
37 5 
3 8 0  

i R  5 

395 
uo 0 
4 0 5  

U l 0  
41 5 

0 2 5  

390 

420 

4 3 0  

435 
4 4  0 
4u5 
450 
455 

$ 6  II 
4 6 5  

475 
u i  n 

4.10 

0 

1372  
1 3 3 1  
1307  
1 2 7 6  
1240  

12 17 
1189 
1 1 6 1  
11 3U 
110'1 

l O R L  
1057  

1010 
987 

46U 
943 
9 2 1  
9 0 1  

1033 

@ a i  

t161 
842 
8 2 3  
R05 
7R4 

770  
7 5 4  
7 37 
7 2 1  
7nn  

6 9 1  
h 7 h  
6 6 1 
h47 
h 3k 

f 20 
607  
59u 
5R2 
570 

C 5 R  

5 4 6 
5 3 5  
524  
5 1 3  

5 0 7  
4 9 3  
U 8 3  
4 7 3  
U6 7 

~ 

Distance crosswind (miles) 

- .. .. .. I_ I_____- - . 
5 

1279  
125C 
1 2 2 1  
1 1 9 4  
1 1 6 7  

1 1 4 1  
1 1 1 '  
1090  
1 0 6 5  
1 0 4  7 

1019  
q9 - l  
97 5 
9 5 4  
477 

9 1  3 
99 3 
87 3 
055  
R36 

R l R  
R O  1 
784 
7 6 7  
75 1 

7 3 5  
719 
704 
69 0 
67 5 

hh 1 
f i 4 1  
6 3 4  
h 2 1  
6nR 

58f i  
5 9 4  
57 2 
5 h O  
5u9 

5 3 P  
527  
5 1 6  
5 0 6  
U9 6 

lL8t 
h76  
46 7 
U 5 R  
4 4 9  

10 

1 0 3 h  
1 0 1 6  

9 9 h  
977 
Y 5 H  

9 3 9  
42 1 
90 3 
R 4 6  
4 6 9  

S52 
9 3 f i  

R04 
7q1 

77 3 
7 5 9  
74  4 

716  

702  
6R9 
676  
6 6 3  
65 1 

6 3 P  
62 h 
h l U  
h f l l  
59 1 

5 4 0  
5bq 
5 5 3  
5 4 4  
5 3 9  

< ? e  
51H 
5r) 1 
49 4 
49 r) 

4 8  1 
47 L 
U 6  3 
4 5 5  
4 4 6  

4 3 9  
470 
4 2 2  
U l  u 

t l2n 

730  

un 7 

15  

7 70 
7 1  9 
7119 
6 9 4  
6R9 

6 1 9  
670 
660 
6 5 1  
6 4  1 

h 7 2  
h 2  3 
h 1 4  
b o E  
5 9 6  

5 4 7  
5 7 8  
5 7 0  
5 6  1 
5 5  3 

54 5 

5 3 6  
5 2 @  

5 1 2  
5 2 0  

5 0 5  

s a 9  
4 9 7  

4R2 
U 7 U  

U67 
460 
U 5  2 

Uuh 
u 39 

U32 
42  5 
u 1 9  
412  
u n  5 

3 9 9  
19 3 
JA7 

17u 

1 6 9  
I h 3  
3 5 1  
3 5 1  
) U t i  

1 R n  

2@ 

uu 7 
u'1 4 
44 1 
43 R 
435 

4 1 2  
u2 1 
42 5 
42 2 
4 1 9  

416 
412 

40 6 
40 2 

19 q 
39 5 
392 
IQ A 
38 5 

3tl 1 
37 9 
37 4 
37 0 
36 7 

36 7 
J5 3 
35 6 
35 2 
311 4 

34 5 
3 %  1 
17 7 
I 3  3 
33 'I 

726 
32 2 
31 J 
71  5 
71 1 

10 7 
10 4 

29 7 
29 3 

29 9 
2R 6 
29 2 
27 1 
2 7 5  

un 9 

30 n 

2 5  

239 
2 3 q  
2 39 
240 
240 

7 4  1 
2u 1 
2UL 
247 
242 

243 
2 4  7 
243 
2 4 3  
243 

241 
2'43 
242 
247 
242 

24 1 
24 1 
2 4 0  
2 79 
2 39 

230 
2 37  
2 36 
2 3 5  
2 I 4  

237 
232 
2 3 1  

229 

2 27 
226 
224 
223 
2 2 1  

2 20 
214 
217 
215 
214 

2 12 

209 
207 
205 

2 j n  

21n 

30  

110  
112 
1 1 3  
115 
1 1 7  

1 1 R  
120 
1 2 1  
1 2 1  
1 2 4  

12b 
1 2 1  
129 
1 3 0  
1 1 1  

1 3 2  
1 3 U  
135 
136 
137 

1 3 9  
1 1 9  
1 4 0  
1 4 0  
1 4 1  

1U2 
l U 7  
1 4 3  
104 
1 4 0  

145 
145 
1 4 5  
1 ufi  
1 It6 

146 
1 U6 
1 4 h  
1 Uh 
1 4 h  

14h 
1 4fi 
146 
1 45  
1 U5 

145 
1 4 5  
1 4 4  
1 4 4  
l U 7  

35 

4 u  
4 5  
47  
4 8  
5 0  

5 1  
5 2  
5 u  
5 5  
5 6  

5 8  
59 
6 1  
5 2  
6 3  

65 
6 6  
67 
69 
7 0  

7 1  
7.2 
7 4  
7 5  
7 6  

7 7  
7 8  
7 9  
9 0  
R 1  

8 2  
9 1  
R U  
9 5  
A6 

8 7  
R7 
R R  
99 
8 9  

9 0  
9 1  
9 1  
9 2  
9 2  

9 2  
9 3  
4 J  
9 4  
94 

4 0  

15  
16 
17 
18 
1 R  

1 9  

2 1  
2 2  
2 1  

2 4  
24 
2 5  
26 
27 

20 

z a  
29 
3 0  
3 1  
32 

7 3  
3 4  
35 
34 
37 

3 8  
39 

4 1  
42  

u3 
4 u  
45 
Uh 
4 6  

47  
4 R  
49  
50  
5 1  

51  
5 2  
53 
5 4  
54 

5 5  
56 
5 6  
57 
5R 

un 

4 5  

5 
5 
5 
6 
6 

6 
7 
7 
8 
R 

9 
9 
9 

1 0  
1 1  

11 
1 2  
1 2  
1 3  
1 3  

1 4  
1 5  
1 5  
16 
l h  

17 
l a  
1 A  
19 
2 0  

2 0  
2 1  
2 2  
2 3  
2 3  

2 4  
2 5  
2 5  
2 6  
2 7  

2 1  
2 8  
2 9  
2 9  
3 0  

3 1  
3 1  
3 2  
3 2  
33 

5 0  

1 
1 
1 
2 
2 

2 
2 
2 
2 
3 

3 
3 
3 
3 
U 

U 
U 
U 
5 
5 

5 
6 
h 
6 
7 

7 
7 
8 
8 
9 

9 
9 

1 0  
10 
11 

1 1  
12 
1 2  
1 3  
1 3  

1 3  
1u 
t u  
1 5  
15 

1 6  
16 
17 
17 
1 8  

5 5  

0 
0 
0 
0 
0 

0 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
2 
2 

2 
2 
2 
2 
2 

3 
3 
3 
3 
3 

4 
U 
4 
4 
5 

5 
5 
5 
6 
6 

6 
h 
7 
1 
7 

A 
A 
8 
9 
9 

60 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
2 
2 
2 

2 
2 
2 
2 
2 

7 
3 
3 
3 
3 

3 
U 
U 
U 
4 

6 5  

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
2 
2 
2 
2 



Table. A. 21. (cont inued)  

-.-._--I .- __.__.-___I_.. 

Discance between 
GZ and county 
centroid (milea) 

Distance cxosawind (milas) 

UA5 
4 9 0  
4 9  5 
500 
50 5 

51 0 
5 1  5 
520  
5 2  5 
530  

5 3 5  

5u  5 
55 0 
55  5 

56 0 
56 5 
57 0 
575  
58 0 

590  
6 0 0  
6 1 0  
52 0 
6 3 0  

6 4 0  
6 5 0  
6 6 0  
67  0 
68 0 

6 9 0  

7 1 0  
7 2 0  
7 3 0  

7 U O  
7 6  0 
?P 0 

54 n 

70 o 

9 0 0  
920 

840 
ah n 
Y 8 O  
900 
9?0 

94 0 
76 0 
990  

1050  

1 IO@ 
1150  
1 2 0 0  
1 J O O  

i o n 7  

i 4 o n  

i b o n  

i a o o  

2000  

2 2 n o  
2300  

1 5 0 0  

1 7 0 0  

1 9 0 0  

2100  

0 

4 54 
u u5 
4 3 6  
4 27 
4 19 

4 1 1  

3 9 5  
307 
379  

3 7 2  
3 6 5  
3 5 9  
? 5 1  
3 44 

u 0 3  

3 37 
1 3 1  
3 2 5  
3 19 
3 1 2 

3 0 1  

5 10 

u4n 399  
4 3 1  392 
4 2 3  385 
4 1 4  37A 
4 0 6  3 7 1  

399  36U 
3511 348 
3 8 3  3 5 1  
3 7 6  34s 
369 339 

3 6 2  3 3 3  
3 5 5  327 
3 4 8  3 ? 1  
3 4 2  315 
3 3 5  310 

329  3 O U  
3 2 3  299 
317 29T 
3 1 1  288  
30 '  2f l3  

7 9 4  2 7 3  

15 20 2 5  

3 4 0  272 2 0 3  
3 3 5  3 9  2 0 2  

J2U 261 198 
3 1 9  758 196  

314  255  194  
309 251 193  
3 0 4  2 4 8  1 9 1  
299  2Q5 1R9 
29U 241  1R7 

3 2 9  25s  2 0 0  

30  

1 4 )  
1 42 
1 u2  
1 4 1  
1 4 1  

140 
139  
1 3 9  
13H 
137 

2 8 9  23fl 1 8 5  1 3 6  
2 8 5  235 183  1 3 6  
LAO 23.2 1A2 1 3 5  
2 7 6  229 180  13U 
2 7 1  2 2 6  179  1 3 3  

2 6 7  2 2 1  1 7 6  1 3 2  
2 6 3  219 174 1 3 1  
2 5 8  216 1 7 2  130 
25U 214 1 7 1  130 
2 5 0  2 1 1  16'l 12'3 

2U2 205 1 6 5  127  
290  2 8 3  264 2 3 5  199 1 6 1  1 2 5  
2 7 9  2 7 3  2 5 5  2 2 7  19'4 15R 123 
2 6 9  ? 6 3  2 4 6  2 2 0  1RB 15U 1 2 1  
2 5 9  2 5 3  7 3 7  2 1 3  193 1 5 1  1 1 9  

2 4 9  2U4 1 2 9  2 0 6  17R 1U7 117 
2110 2 3 6  2 2 1  2 0 0  173 14U 1 1 5  
2 3 2  2 2 7  2 1 4  1 9 3  1 6 0  l U 0  112  

216 2 1 2  2 0 0  1 8 1  159 13U 1 0 8  

209  204  193 1 7 h  1 5 U  1 3 0  106  
1 0 1  1 9 7  1 8 7  1 7 0  150 127  1 O U  
1 9 4  1 9 0  1 8 0  1 6 5  1 4 6  124 102 

1.90 1 7 7  1 6 9  1 5 5  137 1 1 A  99 

2 2 ~  2 1 9  207  1 8 7  1 6 3  137  110 

187  i a u  1 7 4  1 6 0  i u i  1 2 1  i o n  

17U 1 7 1  
1 6 2  1 6 0  
152 1 4 9  
t u 2  140 
1 3 2  1 3 0  

124  1 2 2  
116 1 1 4  
10R 1 0 7  

9 5  9u 

89 R 8  
94  8 3  
78 7 8  
7 4  73 
6 3  6 3  

=u 5 4  
U 7  4 6  
uo 40 
30  30 
2 3  2 2  

17 1 7  
13  1 3  
10  1 0  
I* P 
6 6 

5 5 
4 U 
3 3 
2 2 

i o 1  i n n  

16 3 
152  
14 3 
13U 
1 2 5  

117 
1 1 0  

9 7  
91  

R5 
9 0  
7 5  
7 1  
h l  

5 2  
U5 
79 
2 9  
2 2  

17 
1 3  
10  
9 
6 

5 
4 
3 
2 

i n 3  

150  133 115  
1 4 1  126 1 0 9  

1 2 4  112 9 H  
1 1 7  1 0 6  9 3  

1 1 0  100 89 
1 0 3  9 4  8 4  

9 7  9 9  80 
9 1  PU 75  
A 6  7 9  72  

A 1  7 5  6 9  
76  7 1  64  
72 5 7  6 1  
6 7  6 3  59 

132  119 i n u  

5~ 5 5  5n 

5 0  47 a4  
4 3  7 1  39 
T f l  36  14 
2 8  2 7  26  
2 7  2 1  2 n  

1 6  1 6  1 5  
1 3  1 2  12 
10 9 9 

7 7  7 
6 6  6 

5 4  u 
4 3 3 
3 3  3 
2 2  2 

96 
9 2  
89 
8 4  
80 

76 
7 3  
69  
6 6  
6 3  

6 0  
57 
54 
52  
46 

4 !> 
35 
3 1  
24 
19 

1u 
1 1  

9 
7 
5 

4 
3 
3 
2 

35 

94  
9 4  
95  
9 5  
9 5  

9 5  
9 5  
9 5  
9 5  
9 5  

9 5  
9 5  
9 5  
9 5  
9 4  

94 
9 4  
9 u  
9 u  
9 3  

93 
9 2  
9 1  
90 
9 0  

9 9  

A7 
95 
94 

R3 
8 2  
R l  
R O  
7 8  

7 7  
7 5  
7 2  
69  
6 7  

6U 
6 1  
5 9  
'; 7 
5 4  

5 2  
50 
u 0  
U6 
W1 

3 6  
3 2  
2 8  
? 2  
1 7  

34 
11 
8 
7 
5 

4 
3 
3 
2 

a 0  

4 0  4 5  

58 3 u  
5 9  3u 
59 3 5  
60  3 5  
60 3 6  

6 1  3 6  
6 1  3 7  
6 1  3 7  
62  3 8  
6 2  3A 

6 2  3 9  
63 39 
6 3  4 0  
6 3  4 0  
6 U  41 

6U U 1  
6 4  4 1  
tiu 4 2  
6 4  42 
6 4  u 2  

6 5  4 3  
6 5  U U  
6 5  4 4  
6 5  4 4  
65 4 5  

6 5  U 5  
6 4  U S  
6 4  us 
64  4 6  
6 3  U6  
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Appendix B 

COUNTY PROTECTION FACTOR PROFILES 

Table  B . 1  l i s ts  p r o t e c t i o n  fac:or p r o f i l e s  (PFP) f o r  c o u n t i e s  i n  

t h e  United States .  The c o u n t i e s  art? l i s t e d  a l p h a b e t i c a l l y  w i t h i n  each 

s t a t e ,  atid s ta tes  are l i s t e d  a l p h a b e t i c a l l y  w i t h i n  t h e i r  KPA region .  

The p r o f i l e  l i s t s  t h e  county name and t h e  p e r c e n t a g e  of t h e  popula- 

t i o n  i n  f i v e  p r o t e c t i o n  c a t e g o r i e s  corresponding t o  PF 5 ,  15,  2 8 ,  7 0 ,  

and 400.  The 1970 p o p u l a t i o n  of t h e  county i s  l i s t e d  i n  p a r e n t h e s e s  

between t h e  PI? 70 and PF 400 column:;. The decimal  p o i n t s  under t h e  PF 

c a t e g o r i e s  are p o s i t i o n e d  f o r  u s e  with t h e  Cal lout  c a s u a l t y  (FC) templa te  

as d e s c r i b e d  i n  Chap. 2 .  If t h e  t a b l e  must b e  reproduced and used w i t h  

t h e  t e m p l a t e ,  p r e c a u t i o n s  iiiust be  t t iken t o  i n s u r e  t h a t  t h e  d i s t a n c e s  

between decimal p o i n t s  are n o t  changed by t h e  r e p r o d u c t i o n  p r o c e s s .  

The process of g e n e r a t i n g  t h i s  t a b l e  i s  d e s c r i b e d  i n  d e t a i l  i n  

Appendices D and E of _______l_l___ I n s t r u m e n t a t i o n  Requirements f o r  R a d i o l o g i c a l  

Defense of t h e  U.S. Popula t ion  i n  Community S h e l t e r s ,  - OBNL-5371 ,  by C. 

M. Baaland and K. S. Gant, Oak Ridge Nation,iL Labora tory ,  August 1978.  

... 
See f o o t n o t e ,  p .  30. 
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FALLOUT FATALITY AND I N  JURY FUN CT I O N S  





189 

Appendix C 

FALLOUT FATALITY AND I N J U R Y  FUNCTIONS 

The f a t a l i t y  and i n j u r y  scales on the f a l l o u t  c a s u a l t y  (FC) template  

w e r e  d e r i v e d  from s e v e r a l  s o u r c e s .  An e x p o n e n t i a l  f u n c t i o n  f o r  t o t a l  

f a l l o u t  c a s u a l t i e s ,  p l o t t e d  i n  F i g ,  C . 1 ,  w a s  s u p p l i e d  by D r .  David 

Bensen, DCPA. The f a t a l i t i e s  f u n c t i o n  i n  Fig.  C . l  w a s  assembled from 

v a r i o u s  d a t a  and from c o n s u l t a t i o n  w i t h  s e v e r a l  people  and i s  d e s c r i b e d  

i n  f u r t h e r  d e t a i l  i n  t h e  fo l lowing  d i s c u s s i o n .  The i n j u r i e s  f u n c t i o n  i s  

s imply t h e  d i f f e r e n c e  between t h e  t o t a l  c a s u a l t i e s  and f a t a l i t i e s .  

The d e r i v a t i o n  of t h e  f a t a l i t l e s  f u n c t i o n  began w i t h  d a t a  i n  
-k 

R a d i o b i o l o g i c a l  F a c t o r s  i n  Manned Space F l i g h t .  The l i n e s  marked 

normal man" and " p a t i e n t s "  taken  from t h i s  s o u r c e  are  reproduced i n  II 

Fig .  C.2, w i t h  t h e  a b s c i s s a  changed from dose  i n  r a d s  (midl ine  absorbed 

dose)  t o  exposure i n  roentgens .  The m i d l i n e  absorbed dose i n  r a d s  is 

m u l t i p l i e d  by 3 / 2  t o  o b t a i n  t h e  exposure i n  roentgens .  ' >k>k wr* 

The "normal man'' l i n e  i n  F ig .  C.2 i s  a p o s t u l a t e d  r e l a t i o n s h i p .  I n  

a p r i v a t e  communication, Clarence  T,ushbaugh, one of t h e  p a n e l  members 

who produced t h e s e  two response  CUI-ves s t a t e d  t h a t  h e  and Wright Langham 

(deceased) ,  chairman o f  t h e  p a n e l ,  had c o n s i d e r e d  u s i n g  t h e  b i s e c t o r  of 

t h e  l i n e s  f o r  "normal man" and " p a t i e n t s "  t o  r e p r e s e n t  t h e  i n c i d e n c e  of 

1 - e t h a l i t y  from r a d i a t i o n  exposure Fn an  average  mixed U.S. p o p u l a t i o n ,  

c o n t a i n i n g  b o t h  young and o l d  males and females .  This  b i s e c t o r  i s  

r e p r e s e n t e d  by t h e  dashed l i n e  "a" i n  Fig.  C.2. This  c u r v e  w a s  t o  b e  

ik 
W. ti. :Langham (Ed.) , R a d i o b i o l o g i c a l  F a c t o r s  i n  .___L Manned Space I 

F l i g h t ,  N a t i o n a l  Academy of S c i e n c e s ,  N a t i o n a l  Research Counci l ,  
Washington, D . C . ,  1967 ,  pp. 111-14. 

*;'x 
V. I?. Bond, E. P .  Cronki te ,  C .  A. Sondhaus, G. Imirie, J. S.  

Robertson,  and D, C. Borg, "The I n f l u e n c e  of Exposure Geometry on t h e  
P a t t e r n  of R a d i a t i o n  Dose Del ivered  t o  Large Animal Phantoms,' ' Radia .  
R e s .  6 :  554-72 (1957). 

9; 9; YC 
C. E. C l i f f o r d  and R. A .  Facey, "Changes i n  Acute R a d i a t i o n  

Hazards A s s o c i a t e d  w i t h  Changes i n  Exposure Geometry," ___ Wealth Phys.  __ 18: 
217-25 (1970).  
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ORNL-DWG 77-19001R 

F i g .  C . l .  C a s u a l t i e s ,  i n j u r i e s ,  and f a t a l i t i e s  a s  a function 
of  shor t - te rm r a d i a t i o n  exposure.  
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used below t h e  mean exposure;  above t h e  mean ,  t h e  ''normal man" l i n e  wa.s 

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

The on ly  case t o  d a t e  where a c t u a l  d a t a  are  a v a i l a b l e  on t h e  e f f e c t s  

of f a l l o u t  r a d i a t i o n  exposure on a mixed p o p u l a t i o n  is provided by tht:? 

e x p e r i e n c e  o f  t h e  n a t i v e s  of Rongelap i n  t h e  Marshall. I s l a n d s .  Aiiiong 

6 4  Rongelapians exposed t o  a n  e s t i m a t e d  175 R f r o n  f a l l o u t  from t h e  

BRAVO s h o t  i n  1954, t h e r e  have been no f a t a l i t i e s  t h a t  can be a t t r i b u t e d  

t o  t h e  f a l l o u t  r a d i a t i o n  exposure (up t o  t h e  r e p o r t e d  d a t e  of  1 9 7 4 ) .  

Th i s  i n f o r m a t i o n  p rov ides  t h e  d a t a  p o i n t  marked w i t h  a c r o s s  on 

J- 

F i g .  C .  2 ,  co r r e spond ing  t o  t h e  maximum i n c i d e n c e  o f  L e t h a l i t y  which 

would r e s u l t  i.n a c a l c u l a t i o n  of ze ro  d e a t h s  i n  t h e  6 4  Rongelapians 

exposed t c  175 R. The d a t a  po i .n t  i s  o b t a i n e d  as f o l l o w s :  

Assume t h a t  a c a l c u l a t i o n  r e s u l . t i n g  i n  0.49 d e a t h s  

would be  rounded o f f  t o  ze ro  d e a t h s  (bu t  0 .5  would be  

rounded o f f  t o  u n i t y ) .  Then, i n  a p o p u l a t i o n  of 6 4 ,  t h e  

i n c i d e n c e  of l e t h a l i t y ,  - x, which would r e s u l t  i n  a ca l cu -  

l a t i o n  of 0.49 d e a t h s ,  would be determined by 64x -- 0 . 4 9 .  

The maximum i n c i d e n c e  of  l e t h a l i t y  which would r e s u l t  i n  

a computat ion of  z e r o  d e a t h s  would then  b e  0.766 p e r c e n t ,  

as p l o t t e d  i n  Fig.  C . 2 .  

The Rongelapian d a t a  p o i n t  f a l l s  below l i n e  "a," t h e  Langham- 

Lushbaugh l i n e ,  i n  F i g .  C . 2 .  As a compromise, l i n e  "c" is  drawn as a 

b i s e c t o r  between t h e  T>anghan-Lushbaugh l i n e  and a l i n g  drawn from t h e  

Rongelapian d a t a  p o i n t  t o  t h e  "normal man'' - " p a t i e n t s "  i n t e r s e c t i o n  

( t h e  mean l e t h a l  exposure ) .  The s o l i d  l i n e  i n  F i g .  C . 2 ,  c o n s i s t i n g  of 

t h c  compromise l i n e  "c" below m i d l e t h a l  i n c i d e n c e  of l e t h a l i t y  and t h e  

"normal man" l i n e  above mid le t -ha l ,  i s  the' b a s i s  of t h e  f a t a l  i t y  f u n c t i o n  

used t o  c o n s t r u c t  t h e  PC template. i h i s  f u n c t i o n  i s  cl modif ied normal 

d j s t r i b u t i o n  f u n c t i o n  w i t h  a mean l e t h a l  exposure o f  approximately 1430 R 

and approxiiiiaLe s t a n d a r d  d e v i a t i o n s  of 120 K below the mean and 80 R 

above. 

& 

K. A.  Conard e t  a l . ,  ,A 'Twenty-Year __.I_ .I._.- ._ Review of Medical  .. Find ings  .. . .. .- 
i n  a M a r s h a l l e s e  P o p u l a t i o n  Exposed t o  R a d i o a c t i v e  F a l l o u t ,  BNI, 50424, 
Rrookhaven Nati.ona1 Labora to ry ,  1975. 
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The i n c i d e n c e  of l e t h a l i t y  i n  F ig .  C . 2  i s  h i g h e r  f o r  t h e  normal man 

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

h o s p i t a l  care f o r  p a t i e n t s .  

The c a s u a l t y  f u n c i t o n s  g iven  h e r e  are in tended  t o  b e  a p p l i e d  t o  a 

p o p u l a t i o n  t h a t  h a s  been exposed t o  a v a r y i n g  r a d i a t i o n  i n t e n s i t y ,  i n  

which most of t h e  exposure o c c u r s  v i t h i n  t h e  f i r s t  f e w  days.  

week a f t e r  a l a r g e  one-day a t t a c k ,  t h e  f a l l o u t  r a d i a t i o n  i n t e n s i t i e s  

will be reduced by f a c t o r s  of t e n s  t o  hundreds (depending on t h e  t i m e  of 

a r r iva l  of t h e  f a l l o u t )  from t h e  psak  r a d i a t i o n  i n t e n s i t i e s .  I f  t h e  

p o p u l a t i o n  s u r v i v e s  t h e  r a d i a t i o n  2xposnre of t h e  f i r s t  week, i t  h a s  a 

good chance of cont inued  s u r v i v a l  d e s p i t e  a d d i t i o n a l  exposure t o  lower 

l eve l  f a l l o u t  r a d i a t i o n .  

Within one 

G u i d e l i n e s  f o r  a n  a l l o w a b l e  a d d i t i o n a l  exposure t o  r a d i a t i o n  are  

found i n  t h e  "Penal ty"  c a b l e  (Table  C . 1 ) .  Its development and recommended 

u s e  are d e s c r i b e d  i n  NCRP Keport N o .  4 2 ,  R a d i o l o g i c a l  F a c t o r s  A f f e c t i n g  

-- Decision-Making i n  a Nuclear At tack .  - Table C . l  i s  in tended  t o  provide  

an a l t e r n a t i v e  g u i d e l i n e  t o  t h a t  provided by t h e  Equiva len t  Res idua l  

Dose (ERD) concept ,  which h a s  been d i s c r e d i t e d  by a number of people .  
Jc , f<tl 

A 
Palmer Steward, "Mathematical Models f o r  Mammalian R a d i a t i o n  

Response f o r  Space A p p l i c a t i o n s  , I t  i n  Space R a d i a t i o n  Biology and 
Rela ted  Topics ,  Academic P r e s s ,  19?4 .  

Jc :'c 
W. H. Langham, 111-14. 
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?,i 
Table C . l .  The "Penalty" t a b l e  

Accumulated r a d i a t i o n  exposures  
(R) i n  any p e r i o d  of 

-___ Medical c a r e  wi.1.1 be needed by a b ......... C ___ 

One Week One Month Four  Months 

s__ ............. ___I_- I_.._ __.____ ........ _I__ 

A NONE 150 200 300 

B SOME (5 p e r c e n t  may die) 250 35 0 500 

--- C MOST (50 percent: inay d i e )  450 600 

?k 
Taken f rom NCRP Report No. 4 2 ,  R a d i o l o g i c a l  F a c t o r s  A f f e c t i n g  

.-- Decision-Making ........ i n  a Nuclear ___ Attack .  ..... The t a b l e  i s  c a l l e d  the "Penal ty"  
t a b l e  because i t  i n d i - c a t e s  t h e  consequences ( i n  t e r m s  o f  d e a t h  and need 
f o r  medical c a r e )  of v a r i o u s  amounts of r a d i a t i o n  exposure accumulated 
w i t h i n  v a r i o u s  p e r i o d s  of  time. 
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Appendix D 

CHOICE OF AREAL U N I T  

The b a s i c  areal u n i t  chosen f o r  t h e  t a b l e  of  p r o t e c t i o n  f a c t o r  

p r o f i l e s  (Table  B . l )  i s  t h e  county-type u n i t ,  of which t h e r e  are  approxi-  

mately 3300 i n  t h e  United States .  The d a t a  f o r  t h e  c o u n t i e s  were con- 

s t r u c t e d  from e x i s t i n g  d a t a  f o r  s t a n d a r d  l o c a t i o n  areas and enumerat ion 

d i s t r i c t s .  These d a t a  f o r  smaller a r e a l  u n i t s  could have been used t o  

c o n s t r u c t  a t a b l e  of p r o f i l e s  based on 2-minute g r i d s  o r  quadrangles  

i n s t e a d  of c o u n t i e s .  

quadrangles  f o r  t h e s e  reasons :  

‘Che county-type u n i t  was chosen i n  p r e f e r e n c e  t o  

1. Counties  are u s u a l l y  of d e s i r a b l e  area f o r  f a l l o u t  

e s t i m a t i o n s  and are u s u a l l y  l a r g e r  i n  more s p a r s e l y  

popula ted  a r e a s .  

2 .  Data f o r  c o u n t i e s  can be cross-checked w i t h  a v a i l a b l e  

r e f e r e n c e s .  

3. County boundar ies  f o l l o w  n a t u r a l  and p o l i t i c a l  

boundar ies .  

Many c a s u a l t y  e s t i m a t o r s  - . i l l  b e  f a m i l i a r  w i t h  county 

c h a r a c t e r i s t i c s  i n  t h e i r  s ta tes  and r e g i o n s .  

4 .  

5. County boundar ies  and names are p r i n t e d  on t h e  DCPA 

r e g i o n a l  maps. 

Photographic  r e d u c t i o n s  of r e g i o n a l  maps w i t h  county boundar ies  and 

t h e i r  p o p u l a t i o n  c e n t r o i d s  are shorn  i n  F i g s .  D . l  through D . 8 .  The 

o r i g i n a l s  w e r e  p l o t t e d  t o  a scale oE 1:2,500,000 by computer t o  supply  

o v e r l a y s  t o  t h e  DCPA r e g i o n a l  maps. The computer drawn maps a l s o  show 

t h e  l o c a t i o n  of DFUS d a t a  p o i n t s .  
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@RNL-DWG 7 7-189 7 8 
C O i l N T Y  POPULGTION C E N T R C I O S  
C I V I L  E E F E N S E  REGION 1 

12 . o o  -._ 

Fig. D.l. County boundaries and papu la t ion  centroids  f o r  
DCPA Region 1. 
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C O U N T Y  P O P U L R T I O N  CENTROIDS 
C I V I L  DEFENSE R E G I O N  2 

Fig .  D . 2 ,  County boundaries and population centroids  f o r  
DCPA Region 2. 
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ORNL-DWG 77-18983 

Fig .  D. 3. County boundaries and p o p u l a t i o n  c e n t r o i d s  f o r  
DCPA Region 3 .  



Fig.  D . 4 .  County boundaries and population centroids f o r  
DCPA Region 4 .  
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ORNL-DWG 77-181179 

C O U N T Y  POPULRTION CENTRBIDS 
CIVIL DEFENSE R E G I O N  7 

F i g .  D . 7 .  County boundaries  and populat ion.  cen t ro ids  for 
DCPPA Region 7. 
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C O U N T Y  POPULGTION CENTROIDS 
C I V I L  D E F E N S E  REGION 8 

ORNL-DWG 77-18982 

Fig .  D. 8. County boundaries  and population centroids f o r  
DCPA Region 8. 
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