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- THE CAPABILITY, CREDIBILITY, A B  DESINBILITY 

BLAST SHELTER SYSTEMS: A SYSTEM FOR ANALYSIS - - - 

Sue Berryman Bobrow 

ABSTRACT 

This r e p o r t  d i s t i n g u i s h e s  between g r o s s l y  d i f f e r e n t  
types of b l a s t  s h e l t e r  systems and t h e  ca tegor ies  of 
v a r i a b l e s  r e l e v a n t  to t h e i r  eva lua t ion .  It l i s t s  impor- 
t a n t  v a r i a b l e s  (phys ica l ,  physiological ,  psychological,  
c u l t u r a l ,  economic, and p o l i t i c a l )  f o r  t h e  ca tegor ies ,  
and where it i s  poss ib le ,  scores  a l t e r n a t i v e  systems 
on each v a r i a b l e .  For reasons l i s t e d  i n  t h e  repor t  it 
i s  impossible to conclude on t h e  b a s i s  of t h i s  r e p o r t  
o r  at t h i s  t ime i n  t h e  p r o j e c t  t h a t  one system is  
c l e a r l y  supe r io r  to t h e  o t h e r  systems. 

1. INTRODUCTION 

1.1 Objectives 

The o b j e c t i v e  of t h i s  memo i s  to: (1) l o c a t e  t h e  ca tegor ies  of 

cost  and gain’ v a r i a b l e s  by which to eva lua te  types of blast  s h e l t e r  

systems; (2 )  l o c a t e  t h e  v a r i a b l e s  f o r  which each category i s  a func t ion;  

and (3) i n d i c a t e  t h e  ex ten t  to which t h e  s o c i a l  sciences  can and cannot 

at t h i s  t ime d e s c r i b e  t h e  ope ra t ion  of t h e  v a r i a b l e s  vis-A-vis d i f f e r e n t  

types of blast  s h e l t e r  systems, i . e . ,  t h e  e x t e n t  t o  which they  can r e -  

l i a b l y  eva lua te  t h e  cos t s  and gains  of d i f f e r e n t  b l a s t  s h e l t e r  systems. 

This memo i s  i n t e l l e c t u a l l y  very  gross .  For example, when a l t e r n a -  

t i v e  blast s h e l t e r  systems a r e  evaluated i n  terms of s t a t e d  v a r i a b l e s ,  

each v a r i a b l e  i s  weighted t h e  same as every o ther  v a r i a b l e .  Obviously, 

one v a r i a b l e  may be much l e s s  e f f i c a c i o u s  i n  determining, f o r  example, 

c r e d i b i l i t y ,  t h a n  another .  At t h i s  po in t  i n  t h e  p r o j e c t  it i s  impossible 

t o  f u l f i l l  t h e  t h r e e  o b j e c t i v e s  r igorous ly .  However, t h i s  memo can f u l -  

f i l l  i t s  o b j e c t i v e s  gross ly ,  i . e . ,  char t  major ca tegor ies  o f  cost  and 

lffCoStS1f and “ga ins“  a r e  used i n  t h e  sense of welfare ,  not cos t  e f f e c t i v e -  
ness, economics * 
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gain  va r i ab le s ,  l o c a t e  some important v a r i a b l e s  i n  each category, and 

give some idea  of t h e  opera t ion  of t h e  s o c i a l  sc ience  v a r i a b l e s  f o r  

a l t e r n a t i v e  blast  s h e l t e r  systems. 

1 .2  Parameters 

The r eade r  should keep t h e  fol lowing po in t s  i n  mind as he reads  

t h i s  memo: 

(1) This memo d iscusses  t h e  cos t s  and ga ins  of a publ ic ,  connected, 

flow system versus o the r  types of  blast  s h e l t e r  systems only.  It does 

not d i scuss  t h a t  system versus types of f a l l o u t  or evacuat ion systems 

or versus o the r  avenues out of t h e  nuclear  box, e .g . ,  an a n t i b a l l i s t i c  

m i s s i l e  system. Therefore,  it omits important cos t  and ga in  v a r i a b l e s  

r e l evan t  t o  t h e  l a t t e r  comparisons only.  For example, how does an ex- 

t e n s i v e  pass ive  defense system as opposed t o  an a n t i b a l l i s t i c  m i s s i l e  

system a f f e c t  t h e  " o b j e c t i v i t y "  wi th  which e l i t e s  and publ ics  eva lua te  

t h r e a t ?  

a t i n g  it) more than  a c t i v e  defense, does an in-place,  pe rcep tua l ly  s a l i e n t  

blast s h e l t e r  system lead  t o  a g r e a t e r  percept ,ual  e l abora t ion  of t h r e a t  

o r  t o  a more b iased  search f o r  evidence of  i t s  r e a l i t y  than  an evacuat ion 

system? If so,  how much g r e a t e r ?  

If pass ive  defense d i s t o r t s  eva lua t ions  of t h r e a t  (by exagger- 

(2) This memo i s  w r i t t e n  by one s o c i a l  s c i e n t i s t .  Therefore,  it 
does not n e c e s s a r i l y  include t h e  information a v a i l a b l e  t o  and views of 

my s o c i a l  s c i ence  col leagues.  More important ly ,  i n  terms of t h e  t h r e e  

ob jec t ives  of t h e  memo l i s t e d  above, ca t egor i e s  of an exc lus ive ly  techno- 

l o g i c a l  na tu re  may be excluded; t h e  v a r i a b l e s  of a t echno log ica l  na tu re  

may be incomplete or unuseful ly  s t a t e d ;  and t h e  opera t ion  of t hose  pure ly  

t echno log ica l  v a r i a b l e s  f o r  blast  s h e l t e r  systems i s  not descr ibed .  

( 3 )  A s  t h e  las t  sentence ind ica t e s ,  t h i s  memo i s  not  complete. 

Although it l i s t s  important t echno log ica l  va r i ab le s ,  t h e  w r i t e r  i s  not  

competent t o  eva lua te  a l t e r n a t i v e  systems i n  terms o f  them and m u s t  a sk  

exper t s  i n  t h e  phys ica l  sc iences  t o  perform t h i s  task f o r  her .  

(4) Although a l t e r n a t i v e  blast  s h e l t e r  systems a r e  ranked nurneri- 

c a l l y  on some v a r i a b l e s ,  it i s  i l l u s o r y  t o  t h i n k  t h a t  adding up t h e s e  

numbers can i n d i c a t e  t h e  usefu lness  of each system vis-;-vis a l l  o the r s .  
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The ca t egor i e s  of v a r i a b l e s  a r e  not weighted, and t h e  v a r i a b l e s  wi th in  

ca t egor i e s  a r e  not weighted. 

known, and t h e  ope ra t ion  of o the r s  has  t o  be descr ibed  by phys ica l  and 

b i o l o g i c a l  s c i e n t i s t s .  

The ope ra t ion  of some v a r i a b l e s  i s  not 

1 -3  Types of Blast S h e l t e r  Systems 

Before we d i scuss  ca t egor i e s  of  v a r i a b l e s ,  it might be h e l p f u l  to 
d i s t i n g u i s h  between t h e  types  of blast s h e l t e r  systems which a r e  evalu-  

a t ed .  The types  a r e  cons t ruc t ed  from p o s i t i o n s  on t h r e e  v a r i a b l e s :  

A :  p r i v a t e  (P)  not p r i v a t e  (P) 

The convent ional  and clseful d i s t i n c t i o n  between t h e  p r i v a t e  s h e l t e r  and 

not p r i v a t e  s h e l t e r  i s  a c t u a l l y  a composite o f  two v a r i a b l e s :  s i z e  and 

source of f inanc ing .  The "p r iva t e"  p o s i t i o n  on t h i s  composite r e f e r s  

he re  t o  a s h e l t e r  which can p r o t e c t  roughly 1-3 fami l i e s  and which i s  

p r i m a r i l y  p r i v a t e l y  f inanced.  The "not p r i v a t e "  p o s i t i o n  r e f e r s  t o  a 

s h e l t e r  which can p r o t e c t  a much l a r g e r  number, from, l e t  us say, 300 

people t o  an e n t i r e  urban populat ion,  and which i s  f inanced from p u b l i c  

funds. 

B: connected ( C )  not connected (?) 

The "connected"posi t ion on Var iab le  B r e f e r s  t o  p r o t e c t i o n  u n i t s  which 

have access  to a l l  o the r  p r o t e c t i o n  u n i t s  i n  t h e  system. The "not con- 

nected" p o s i t i o n  r e f e r s  to p r o t e c t i o n  u n i t s  which a r e  i s o l a t e d  from one 

another, except by means of  s u r f a c e  r o u t e s .  

C :  flow (F) not  flow (F) 

Connection i s  a necessary,  but  no t  s u f f i c i e n t ,  condi t ion  f o r  flow. The 

"flow1' p o s i t i o n  on v a r i a b l e  C r e f e r s  t o  connections which a r e  a l s o  de- 

s igned  t o  expedi te  items through t h e  connections.  

r e f e r s  to connections which a r e  not  e s p e c i a l l y  designed t o  expedi te  i tems 

through t h e  connections - 

The "not flow" p o s i t i o n  
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On t h e  b a s i s  of t h e s e  va r i ab le s  and t h e  s t a t e d  r e l a t i o n s h i p  between 

Var iab les  B and C, we de r ive  6 -t;ypes o f  b l a s t  s h e l t e r  systems (PCF, PCF, 
PCF, PCF, PCF, PCF). 

f i c i e n t l y  p l a u s i b l e  t o  warrant t h e i r  eva lua t ion :  

- -  - -  - 
The cons t ruc t ion  of  only 4 of  t h e s e  6 seems s u f -  - - - -  

PCF, PCF, PCF, and PCF. 

2. CATEGORIES OF COST AN0 G A I N  VARIABLES 

2 . 1  Assumptions 

2 
We assume t h a t  t h r e e  groups of  a c t o r s  a r e  r e l evan t  to an eva lua t ion  

of any b l a s t  s h e l t e r  system: t e c h n i c a l  s p e c i a l i s t s ;  p o t e n t i a l  i nhab i -  

t a n t s  of t h e  system; and policy-makers, ? . e . ,  a c t o r s  who dec ide  between 

a l t e r n a t i v e s .  These groups a r e  s e l e c t e d  for t h e s e  reasons : each group 

tends t o  de f ine  i t s  professional. or personal  missions i n  such a way as 
t o  ask what seem t o  be t h e  b a s i c  ques t ions  which must r e a l i s t i c a l l y  be 

asked of  a l t e r n a t i v e  b l a s t  s h e l t e r  systems. The t e c h n i c a l  s p e c i a l i s t  

w i l l  t end  t o  ask :  

for which it was designed?" The p o t e n t i a l  i nhab i t an t  w i l l  t end  t o  ask:  

"How confident  am I t h a t  t h i s  system w i l l  save me and t h e  people I ca re  

about during an a t t a c k ? "  i ? e . ,  does it warrant l ea rn ing  about it and 

t r y i n g  t o  ge t  t o  it when a warning sounds? 

t o  ask :  

r e s p o n s i b i l i t i e s  and t o  p r o t e c t  my p o l i t i c a l  neck?" 

If we assume t h a t  t h e s e  are t h e  b a s i c  ques t ions  which must be asked 

of each b l a s t  system, we have, e s s e n t i a l l y ,  t h r e e  ca t egor i e s  of cos t  and 

gain v a r i a b l e s  : system capabi l i ty ,  system c r e d i b i l i t y ,  and system d e s i r a -  

b i l i t y .  

"How capable i s  each system of performing t h e  t a s k s  

The policy-maker w i l l  t end  

"TO what ex ten t  does each system h e l p  me t o  f u l f i l l  my p u b l i c  

To be more exact ,  we a r e  not r e a l l y  speaking of ac to r s ,  but of  r o l e s  
which a c t o r s  can assume, or "ha ts"  which they  can wear. 
an unnecessary d i s t i n c t i o n  t o  make a t  t h i s  l e v e l  of gene ra l i za t ion ,  
except t h a t  if we do not make it, we a r e  i n  t h e  p o s i t i o n  of d i s t i ngu i sh ing  
between u n i t s  which obviously overlap.  For example, t h e  t e c h n i c a l  
s p e c i a l i s t  and t h e  policy-maker a r e  also p o t e n t i a l  i n h a b i t a n t s .  What 
t h i s  example demonstrates i s  t h a t  an ind iv idua l  can p l ay  more than  one 
ro l e ,  or wear more than  one ha t ,  and t h a t  i n  essence our d i s t i n c t i o n  be- 
tween groups of a c t o r s  i s  a d i s t i n c t i o n  between h a t s ,  i . e . ,  a d i s t i n c t i o n  
between a n a l y t i c ,  not  concrete,  u n i t s .  

2 

Perhaps t h i s  i s  

4 
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2.2 Cost and Gain Var iab les  Relevant t o  System Capab i l i t y  

System c a p a b i l i t y  under c e r t a i n  hypothesized s t r a t e g i e s  of a t t a c k  

i s  a func t ion  of t h e  ex ten t  to which: 

1. t h e  system provides  l i f e - f u n c t i o n  n e c e s s i t i e s  dur ing  and a f t e r  

2 .  

3 .  

4. 
5. 

6. 
7. 
8. 

9- 

a t t a c k  : 

a.  h e a t  removal 

b. CO c o n t r o l  

e. b l a s t  a t t e n u a t i o n  

d. 

e .  f a l l o u t  i ng res s  p r o t e c t i o n  

f .  e f f i c i e n t  s to rage  and p repa ra t ion  of food and l i q u i d  

g. waste removal 

h .  f a c i l i t i e s  f o r  r e s t f u l  s l e e p  

i . balanced locomot ion  

system components a r e  t e c h n i c a l l y  s imple;  

system ent rance  components a r e  conducive t o  d i s c i p l i n e d  and 

r ap id  loading  of human components i n  t h e  t ime which t h e  assumed 

s t r a t e g i e s  of a t t a c k  al low; 

t h e  system i$ conducive to t a r g e t  d i spe r s ion ;  

system e x i t  components a r e  r e l i a b l e  and loca ted ,  p referab ly ,  

away from p o t e n t i a l  q u a n t i t i e s  of rubble  and from p o t e n t i a l  

a r eas  of h i g h  f a l l o u t  ; 

system components a r e  e a s i l y  f a b r i c a t e d  and d ispersed;  

t h e  system i s  e a s i l y  assembled; 

t h e  system requ i r e s  an inf requent  and uncomplicated maintenance 

schedule ; 

t h e  system i s  lower i n  d o l l a r  c o s t s  t han  o t h e r  systems. 

immediate and delayed r a d i a t i o n  p r o t e c t i o n  

2.3 Cost and Gain Var iab les  Relevant t o  System C r e d i b i l i t y  

System c r e d i b i l i t y  i s  a func t ion  of t h e  ex ten t  t o  which: 

1. t h e  system does not d i s r u p t  t h e  i n d i v i d u a l ' s  l i f e - s p a c e  dur ing  

i t s  cons t ruc t ion ;  

t h e  system accords equal  p r o t e c t i o n  t o  t h o s e  who consider  them- 

s e l v e s  p o t e n t i a l  t a r g e t s  ; 

2. 



6 

3 .  

4. 

5. 
6. 

7. 

8. 

9. 

10. 

11. 

t h e  system i s  conducive t o  p a i n l e s s  knowledge of where one 

e n t e r s  t h e  system and how it works once one i s  i n  i t;  

t h e  system apparent ly  can t o l e r a t e  t h e  phys ica l  e f f e c t s  of t h e  

a t t a c k  s t r a t e g i e s  commonly hypothesized by information sources  

t r u s t e d  by t h e  ind iv idua l ;  

t h e  system apparent ly  provides  l i f e  - func t ion  n e c e s s i t i e s  ; 

t h e  system apparent ly  provides  a psychologica l ly  t o l e r a b l e  

1 i f  e -space ; 

system ent rances  a r e  s u f f i c i e n t l y  proximate t o  p o t e n t i a l  i nhab i -  

t a n t s ,  given t h e  warning t imes assumed by informat ion  sources  

t r u s t e d  by t h e  ind iv idua l ;  

system ent rances  a r e  s u f f i c i e n t  i n  number i n  each a r e a  t o  load  

p o t e n t i a l  i nhab i t an t s  without c r e a t i n g  a percept ion  of a need 

t o  compete t o  e n t e r ;  

t h e  system can r e u n i t e  p o t e n t i a l  i n h a b i t a n t s  w i th  va lued  o the r s ,  

- if they  a r e  separa ted  from each o t h e r  a t  t h e  t ime o f  warning; 

t h e  system can d i s t r i b u t e  and aggregate  human resources ,  

e s p e c i a l l y  s k i l l  resources  such as medical;  

t h e  system is  apparent ly  i n t e g r a t e d  wi th  and con t r ibu te s  t o  

appa ren t ly  f e a s i b l e  p o s t a t t a c k  recovery p l ans .  

3 

2.4 Cost and Gain Variables  Relevant t o  System D e s i r a b i l i t y  

System d e s i r a b i l i t y  i s  a func t ion  of t h e  ex ten t  t o  which: 

1. t h e  system i s  not  vu lnerable  t o  fo re seeab le  changes i n  o f f ens ive  

systems ; 

2. t h e  system i s  capable under c e r t a i n  hypothesized s t r a t e g i e s  of  

a t t a c k ;  

3 .  t h e  system he lps  t o  d e t e r  both counter force  and countervalue 

a t t a c k s  ; 

t h e  system he lps  t o  d e t e r  countervalue a t t a c k s  only;  4. 
5. t h e  system i s  conducive t o  arms c o n t r o l ;  

'Popular c r e d i b i l i t y  i s  t h e  product of a usua l ly  l a y  eva lua t ion  of t h e  
system, and what may seem t o  be, f o r  example, a t e c h n i c a l l y  capable  
system t o  t h e  l a y  ind iv idua l  may be known by t h e  t r a i n e d  engineer  t o  
have s e r i o u s  d e f i c i e n c i e s  . 

J 

d 

4 

f 
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6. 
7 .  
8 .  

9. 

10. 

11. 

12. 

13 
14. 

16. 

t h e  system he lps  t o  r e s t r i c t  t h e  d i f f u s i o n  of nuclear  weapoes; 

t h e  system i s  conducive t o  a l t e r n a t i v e  p r e a t t a c k  uses;  

t h e  system c o s t s  l e s s  i n  d o l l a r s  t h a n  o t h e r  systems; 

t h e  system, when it i s  implemented, does not r e q u i r e  heavy ex- 

pend i tu re  of t h e  Admin i s t r a t ion ' s  p o l i t i c a l  c r e d i t s  w i th  Congress, 

t h e  f ede ra l ,  s ta te ,  and l o c a l  bureaucracies ,  p re s su re  groups, and 

t h e  pub l i c ;  

t h e  system does not d i s r u p t  t h e  l i f e - s p a c e s  of i n f l u e n t i a l s  during 

i t s  cons t ruc t ion ;  

t h e  system s e r v i c e s  s i g n i f i c a n t  o t h e r s  ( i n f l u e n t i a l s  and e s s e n t i a l  

human re sources )  during c e r t a i n  hypothesized s t r a t e g i e s  of  a t t a c k ;  

t h e  system r e q u i r e s  l i t t l e  or no p u b l i c  condi t ioning t o  ope ra t e  

e f f i c i e n t l y  during a t t a c k ;  

t h e  system i s  c r e d i b l e  t o  p o t e n t i a l  i n h a b i t a n t s  5 

t h e  system i s  conducive t o  command and c o n t r o l  o f  p o t e n t i a l  i n -  

h a b i t a n t s  ; 

t h e  system i s  conducive t o  d i s t r i b u t i o n  and aggregat ion of esseny 

t i a l  human re sources ;  

t h e  system c o n t r i b u t e s  t o  hypothesized p o s t a t t a c k  recovery plans.  

3. EVALUATION OF ALTERNATIVE SYSTEMS I N  TERMS OF 

COST AND G A I N  VARIABLES 

3.1 Assumptions 

Before we begin eva lua t ing  t h e  systems, t h e  r eade r  should note  two 

p o i n t s  : 

(1) Each system i s  scored for each v a r i a b l e  on a 0-4 s c a l e .  

(4)  i s  a t  t h e  p o s i t i v e  po le  of t h e  s c a l e ;  zero (0)  i s  a t  t h e  negat ive po le ;  

and 

Four 

(2)  Even when a system i s  scored on a v a r i a b l e ,  i . e . ,  i s  not  scored 

"unknown" (U) ,  t h e  r eade r  i s  reminded t h a t  t h e s e  sco res  are t e n t a t i v e  and 

based on assumptions which may be i n c o r r e c t  or incomplete. 



a 

3.2  Evaluat ion of Capab i l i t y  of AI-ternative Systems 

3.2.21 Table I 

I 

i 

- 
V a r  t a b l e  PCF 

- 
PCF 

- -  
PCF PCF 

l a  

lb 
I C  

Id 

l e  

lf 

1 g  

l h  

li 
2 

3 
4 

To be evaluated by: phys i ca l  s c i e n t i s t s ;  phys io log i s t s  
1 1  1 1  

1 1  1 1  

I t  1 1  

11 

1 1  

engineers  

engineers ;  man-machine psychologis ts  
11 

I 1  

1 1  

11 engineers  

man-machine psychologis ts  1 1  

0 0 2( ? >  4 
1 1 4 4 

To be evaluated by: engineers  
1 1  1 1  

1 1  1 1  

1 1  1 1  

Key: l a :  h e a t  removal. l b :  CO c o n t r o l .  IC: b l a s t  a t t e n u a t i o n .  
I d :  r a d i a t i o n  p r o t e c t i o n .  l e :  f a l l o u t  i ng res s  p r o t e c t i o n .  
If: food and l i q u i d  s torage,  p repa ra t ion .  l g :  waste r e -  
moval. l h :  r e s t f u l  s l e e p  f a c i l i t i e s .  li: balanced loco-  
motion. 2: simple components. 3 :  rapid,  d i s c i p l i n e d  
loading.  4:  t a r g e t  d i spe r s ion .  5 :  r e l i a b l e  ex i t s  away 
from rubble,  f a l l o u t .  6: e a s i l y  f a b r i c a t e d ,  d i spe r sed  
components. 7 : easy assembly. 8: easy, infrequent  main- 
tenance.  9 :  d o l l a r  c o s t s .  

i” 
a 
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3.Sl.b Observations on Table I 

4 
Br 

1. The f o u r  systems, o r  a t  l e a s t  t h e  t h r e e  p systems, may not 

v a r y  a t  a l l  on c e r t a i n  dimensions. For example, it would seem t h a t  

entrance components conducive t o  b l a s t  a t t e n u a t i o n  and d i s c i p l i n e d  and 

r ap id  loading could be "glued" onto any system and a r e  not n e c e s s a r i l y  

p e c u l i a r  t o  any one system. 

2 .  Although some of  t h e  l i f e - f u n c t i o n  n e c e s s i t i e s  can be provided 

by  one system as e a s i l y  as by another,  t h e  connected systems have an 

advantage over t h e  unconnected systems i n  t h a t  t hey  d u p l i c a t e  t h e  pro-  

v i s i o n  of l i f e - f u n c t i o n  n e c e s s i t i e s .  

3 .  Variable  l e  ( f a l l o u t  i n g r e s s  p r o t e c t i o n )  : This v a r i a b l e  refers 

t o  t h e  a b i l i t y  of t h e  system t o  i s o l a t e  f a l l o u t  brought i n  on peop le ' s  

c lo th ing  o r  through breaches i n  t h e  system. It i s  not e n t i r e l y  c l e a r  

t h a t  more human c a r r i e r s  of f a l l o u t  would e n t e r  t h e  f; t h a n  t h e  P s h e l t e r .  

Ce r t a in ly  t h e  s h e l t e r  contains  more people who could l e a v e  and r e t u r n  

than  t h e  P type .  

t h a t  can monitor t h e  s t a t e  of t h e  e x t e r n a l  environment and i n d i v i d u a l s  

t r a i n e d  i n  command and c o n t r o l .  A s h e l t e r  i s  probably amenable t o  more 

e l a b o r a t e  and r e l i a b l e  decQntamination f a c i l i t i e s  than t h e  P s h e l t e r .  

Unless t h e  PCF and FCF systems can be modified to handle  t h i s  p a r t i c u l a r  

problem, f a l l o u t  which s i f t s  i n  through breaches i n  t h e  system i s  much 

more ap t  t o  contaminate a sma l l e r  p ropor t ion  of a PCF t h a n  a PCF and FCF 

system. 

However, t h e  p s h e l t e r  i s  more ap t  t o  house instruments  

- -  

- - -  

4. Variable  lh (balanced locomotion) : This v a r i a b l e  i s  r e l e v a n t  

only t o  connected systems of t u b u l a r  cons t ruc t ion .  

which suggests  t h a t  a t u b u l a r  l i f e - s p a c e  impairs t h e  equi l ibr ium of 

t h e  i n d i v i d u a l  when he  i s  moving. This can be co r rec t ed  by b u i l d i n g  i n t o  

t h e  system v e r t i c a l  r e fe rence  p o i n t s .  

d e a l  with t h i s  problem i n  t h e i r  submarines, and t h e  P o l a r i s  group a t  

Groton, Connecticut, should have information on t h i s  

There i s  some evidence 

Probably t h e  Navy has had t o  

5.  Var i ab le  3 ( r ap id ,  d i s c i p l i n e d  load ing) :  Since a p r i v a t e  

s h e l t e r  i s  assumed t o  accommodate very few people, i t s  loading problem 

i s  mininal.  I t s  entrance need not be n e a r l y  as c a r e f u l l y  designed t o  

expedi te  human t r a f f i c .  

T 
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6. Variable  4 ( t a r g e t  d i s p e r s i o n ) :  The FCF system obviously f a l l s  
- c  

a t  4 on t h i s  v a r i a b l e .  

used t o  d i s p e r s e  populat ion.  

not designed s p e c i f i c a l l y  f o r  r ap id  flow of populat ion wi th in  t h e  system, 

design f e a t u r e s  which impede a r ap id  flow w i l l  not  have been e l imina ted  

and s p e c i a l  flow mechanisms, such as conveyor b e l t s ,  w i l l  not have been 

added. 

t h e  0 f o r  t h e  P% and PCF systems. 

Since t h e  PCF system i s  connected, it can be 

However, it i s  assumed t h a t  s i n c e  it was 

Therefore, it should f a l l  below 4 on t h i s  v a r i a b l e ,  bu t  above - 

7 .  Variable  5 ( r e l i a b l e  e x i t s  away from rubble,  f a l l o u t )  : The - - -  
PCF and PCF systems f a l l  higher  on t h i s  v a r i a b l e  t h a n  t h e  o the r  two 

systems. 

e x i t s ,  and, assuming t h a t  t h e i r  connections extend i n t o  t h e  suburbs, some 

e x i t s  i n  t h e  systems could be loca ted  away from a r e a s  of  p o t e n t i a l l y  

massive rubble  and p o t e n t i a l l y  high f a l l o u t .  

They both o b t a i n  some e x i t  r e l i a b i l i t y  because they  d u p l i c a t e  

I 

3 .3 Evaluat ion of C r e d i b i l i t y  o f  A l t e r n a t i v e  Systems 

3.3.a Table I1 

- -  - .- - 
Variable  PCF PCF PCF PCF 

1 

2 

3 4 U U U 

4 U U U U 

5 2 2 4 4 
6 U U U U 

7 0 -4 4 4 4 
a 2 4 4 4 
9 0 0 4 4 

10 0 1 o r  2 4 4 

( l e s s  t han  4) ( l e s s  t h a n  4) ( l e s s  t han  4) 

11 u(1) u(2) u(3) u(3 1 
* 

U = unknown. 
Key: 1: l i f e - s p a c e  d i s r u p t i o n .  2 :  e q u a l i t y  of p r o t e c t i o n .  

3 :  knowledge of system. 4: system t o l e r a n c e .  5 :  l i f e -  
func t ion  p rov i s ions .  6 :  t o l e r a b l e  l i f e - s p a c e .  7 :  en t r ance  
proximity.  8: entrance s u f f i c i e n c y .  9 :  r e u n i t i n g  p o s s i -  
b i l i t i e s  - lo! d i s t r i b u t i o n ,  aggregat ion of human resources .  
11: p o s t a t t a c k  recovery.  

i 
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3 .3 .b  Observations on Table I1 

F 
' I  
, i  

1. Variable  1 ( l i f e - s p a c e  d i s r u p t i o n ) :  Unknown. If we assume 

t h a t ,  p a r t i c u l a r l y  i n  urban a reas ,  a l a r g e  number of i nd iv idua l s  would 

be unable t o  cons t ruc t  a p r i v a t e  b l a s t  s h e l t e r ,  t hen  probably an adequate 

P b l a s t  s h e l t e r  system would d i s r u p t  more l i f e - s p a c e s .  O f  t h i s  type,  

probably t h e  connected t y p e  o f  mass s h e l t e r  would d i s r u p t  a g r e a t e r  a r e a  

of t h e s e  l i f e - s p a c e s .  To answer t h i s  adequately,  we would need t o  know 

f o r  each c i t y :  

- 

-- 
a.  t h e  p l a n  and schedule of cons t ruc t ion  of t h e  system; 

b.  t h e  types of l i f e - s p a c e s  f o r  i n d i v i d u a l s  i n  t h a t  c i t y ;  and 

e. t h e  values  a t t ached  by ind iv idua l s  t o  p a r t s  of  each t y p e  of 
l i f e - s p a c e .  

t h e  l i f e - s p a c e  i s  much l e s s  s a l i e n t  t o  t h e  i n d i v i d u a l  t han  

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

(We assume t h a t  d i s r u p t i n g  c e r t a i n  p a r t s  of  

2. Variable  2 ( e q u a l i t y  of p r o t e c t i o n ) :  P a r t i c u l a r l y  i n  urban 

areas, which a r e  most r e l e v a n t  t o  b l a s t  systems, t h e  P% system w i l l  

not accord equa l  p r o t e c t i o n  to a l l  i nd iv idua l s  who consider themselves 

p o t e n t i a l  t a r g e t s ,  i f  on ly  f o r  monetary reasons.  

can provide equal  p r o t e c t i o n .  

A l l  ?? systems i n  theory 

3 .  Variable  3 (knowledge of system) : Unknown f o r  s h e l t e r s  e The 

ex ten t  t o  which t h e  system i s  conducive t o  p a i n l e s s  knowledge depends i n  

p a r t  on t h e  t y p e  of dua l  use which i s  s e l e c t e d  f o r  it. (If  t h e  comment 

f o r  v a r i a b l e  12, system d e s i r a b i l i t y  sect ion-see below-is c o r r e c t ,  we 

can argue t h a t  t h e  connected systems sco re  h ighe r  on t h i s  v a r i a b l e  than  

t h e  PCF system.) However, knowledge w i l l  probably never be as complete 

f o r  a s  f o r  P s h e l t e r s .  

- 

11. Variable  4 (system t o l e r a n c e ) :  Unknown. The na tu re  of t h e  

socres  on t h i s  v a r i a b l e  w i l l  depend l a r g e l y  on: 

a.  t h e  a c t u a l  c a p a b i l i t y  of  t h e  system; 

b.  t h e  eva lua t ion  of  i t s  c a p a b i l i t y  by information sources 

t r u s t e d  by t h e  i n d i v i d u a l ;  and 

c .  t h e  e x t e n t  t o  which t h e  i n d i v i d u a l  assumes t h a t  no system 

can t o l e r a t e  t h e  e f f e c t s  o f  thermonuclear war. 

I 



12 

5. Variable  5 ( l i f e - f u n c t i o n  provis ions)  : Theore t ica l ly ,  it i s  

poss ib l e  f o r  all systems t o  provide l i f e - f u n c t i o n  n e c e s s i t i e s .  However, 

t h e  connected systems provide more opt ions f o r  ob ta in ing  t h e s e  n e c e s s i t i e s ,  

and, a l l  o the r  t h ings  being equal, would be perceived as  more a b l e  t o  pro-  

v ide  them t,han t h e  i s o l a t e d  u n i t .  

v a r i a b l e  than  t h e  two nonconnected systems 

Thus, t hey  a r e  r a t e d  h igher  on t h i s  

6. Variable  6 ( t o l e r a b l e  l i f e - s p a c e )  : Not? known r e l i a b l y .  S i z e :  

I n  t h e  var ious  s h e l t e r  s imulat ion s t u d i e s  t h e  experimental  groups appar- 

e n t l y  ad jus ted  t o  very l imi t ed  l i f e - s p a c e s .  i f ,  f o r  t h i s  v a r i a b l e ,  we 

can ex t r apo la t e  from t h e s e  groups t o  t h e  American population, t h i s  i s  

a use fu l  datum f o r  t h e  engineer  who is  concerned about t h e  opera t ion  o f  

human beings once they  a r e  - i n  t h e  system. However, t h i s  datum does not 

t e l l  us whether o r  Lot i nd iv idua l s  without a c l i n i c a l l y  demonstrable f e a r  

of confined spaces and without t h e  s h e l t e r  experience w i l l  t h i n k  t h a t  

t h e  confined l i f e - s p a c e  of  a s h e l t e r  would be psychologica l ly  d i s t r e s s i n g .  

The " th ink"  i s  t h e  r e l evan t  concept t o  system c r e d i b i l i t y .  Some s imu-  

l a t i o n  s t u d i e s  r epor t  t h a t  vo lunteers  a n t i c i p a t e d  t h a t  t hey  would f i n d  

t h e  confined l i f e - s p a c e  upse t t ing .  (Note: Whatever a random sample of 

Americans a n t i c i p a t e s  about t h e  s i z e  o f  t h e  l i f e - s p a c e  i n  a s h e l t e r ,  

t h e s e  a n t i c i p a t i o n s  probably do not vary  with t h e  d i f f e r e n t  types of 

mass s h e l t e r s .  They may vary wi th  t h e  fami ly  s h e l t e r  i n  t h e  sense t h a t  

t h e  ind iv idua l  may f e e l  t h a t  he has more c o n t r o l  over t h e  s i z e  o f  h i s  

l i f e - s p a c e  because he  has  more con t ro l  over t h e  s i z e  of t h e  t o t a l  s h e l t e r . )  

Shape: There i s  some evidence t h a t  t u b u l a r  l i f e - s p a c e s  impair 

t h e  i n d i v i d u a l ' s  sense o f  equi l ibr ium when he  i s  moving. Obviously, 

t h i s  datum i s  p a r t i c u l a r l y  r e l evan t  t o  t h e  PCF system, i f  it i s  constructed 

out  of t u b u l a r  s e c t i o n s .  

t h a t  such a system w i l l  upset him psychologica l ly  depends l a r g e l y  on 

whether : 

The ex ten t  t o  which an ind iv idua l  a n t i c i p a t e s  

a .  t h e  ind iv idua l  has d r iven  o r  walked through t u b u l a r  

spaces,  such as tunne l s ;  

b .  engineers  have put v e r t i c a l  re fe rence  po in t s  i n t o  t h e  

tube  t o  a l l e v i a t e  t h e  equi l ibr ium problem; 

t h e  problem and i t s  s o l u t i o n  a r e  made e x p l i c i t  through t h e  

i n d i v i d u a l ' s  information sources ; and 

c .  



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

f r i g h t  en i n g  . 
7. Variable  7 ( en t r ance  proximity) : Obviously, t h e  P E  system 

can f a l l  a t  any po in t  on t h i s  v a r i a b l e ,  from 0-4. Theore t i ca l ly ,  a l l  of 

t h e  f; s h e l t e r  systems can f a l l  a t  4 on t h i s  v a r i a b l e .  

which t h e  i n d i v i d u a l  w i l l  p e rce ive  entrances as s u f f i c i e n t l y  proximate 

w i l l  depend i n  p a r t  on whether: 

The e x t e n t  t o  

a .  t h e  en t r ances  -- a r e  s u f f i c i e n t l y  proximate f o r  a random sample 

of t h e  population, given c e r t a i n  assumptions about warning t ime a 

When t h e  m a x i m u m  d i s t a n c e  between t h e  i n d i v i d u a l  and an en t r ance  a r e  

c a l c u l a t e d  f o r  any system, a t  least  t h r e e  v a r i a b l e s  should be con- 

s ide red :  

- t ypes  of p h y s i c a l  condi t ions of t h e  population, r e l evan t  

t o  t h e i r  a b i l i t y  t o  move, e . g . ,  t h e  a r t h r i t i c  walk of 

t h e  e l d e r l y ;  t h e  uncoordinated walk of  t h e  v e r y  young. 

- types of  psychological  responses t o  warning which delay 

t h e  response to move. 

- t ypes  of environments between t h e  i n d i v i d u a l  and t h e  en- 

t r ance ,  e .  g. ,  v e r t i c a l  and h o r i z o n t a l  d i s t a n c e  between 

t h e  i n d i v i d u a l  and an en t r ance ;  populat ion d e n s i t y  of 

s t r e e t s  and sidewalks,  e t c .  

b. t h e  i n d i v i d u a l  be l i eves  t h a t  h e  w i l l  have a v a i l a b l e  to him 

t h e  assumed warning t i m e .  If he imagines nuclear  war as ou t -o f - the -  

b lue  war, a d e r i v a t i v e  assumption t ends  t o  be no warning t i m e .  I n  

t h i s  case, no en t r ance  i s  proximate enough f o r  t h e  ind iv idua l ,  ex- 

cept perhaps one i n  h i s  backyard o r  next door to h i s  o f f i c e .  

8. Variable  8 (en t r ance  s u f f i c i e n c y ) :  The P z  f a l l s  q u i t e  low on 

t h i s  v a r i a b l e ,  a s  evidenced by t h e  debate  over f ami ly  s h e l t e r s .  The 

a n t i c i p a t i o n  t h a t  a l i e n s  w i l l  compete t o  e n t e r  t h e  f ami ly  s h e l t e r  probably 

de r ives  as much from p r o j e c t i o n  of such behavior onto a l i e n s  as from t h e  

a c t u a l  p o s s i b i l i t y  of such behavior .  

i p a t e ,  

one ' s  own s k i n  a t  t h e  expense of o t h e r s .  

eva lua t ion  o f  one ' s  own behavior becomes p ro jec t ed  a s  a negat ive evalu-  

a t i o n  of a l i e n s '  behavior.  

I suggest t h a t  i nd iv idua l s  a n t i c -  

a t  l e a s t  preconsciously,  t h a t  it w i l l  be d i s t r e s s i n g  t o  save 

Very g ross ly ,  t h i s  negat ive 

Therefore ( i f  t , h i s  hypothesis  i.s c o r r e c t ) ,  

b 



even i f  it can be demonstrated t h a t  a l i e n s  would not behave competi t ively,  

a more potent  source of t h e  i n d i v i d u a l ' s  a n t i c i p a t i o n s  w i l l  not be r e -  

moved, and t h e  family system w i l l  not move up on t h i s  v a r i a b l e .  

T h e o r e t i c a l l y  all s h e l t e r s  can provide a s u f f i c i e n t  number of 

entrances,  as long as t h e  populat ion d e n s i t i e s  of va r ious  a reas  a r e  

accu ra t e ly  c a l c u l a t e d  and t h e  volume of  a g i t a t e d  t r a f f i c  which can s a f e l y  

go through the  proposed type of entrance i n  a c e r t a i n  pe r iod  of t i m e  i s  

known. 
I 

9.  Variable  9 ( r e u n i t i n g  p o s s i b i l i t i e s ) :  The P E  and PCF systems - -  
f a l l  a t  zero on t h i s  v a r i a b l e .  

perceived as f a l l i n g  at 4 on t h i s  v a r i a b l e  i f :  

The FCF and PCF systems w i l l  probably be 

a. it can be demonstrated t h a t  i f  p a r t s  o f  t h e  system are 

c ra t e red ,  it does not l o s e  i t s  connectedness c h a r a c t e r i s t i c s  ; 

and 

it connects t h e  work area(s) w i t h  t h e i r  bedroom communities 

and with t h e  schools which s e r v i c e  both.  

b.  

10. Variable  10 ( d i s t r i b u t i o n ,  aggregat ion of human re sources )  : 

Probably t h e  s h e l t e r  populat ion of a PCF system i s  (and w i l l  be perceived 

as) more a p t  t o  inc lude  e s s e n t i a l  s k i l l s ,  e . g . ,  medical, t h a n  a P s h e l t e r .  

With t h i s  exception, v a r i a b l e  10 opera t e s  s i m i l a r l y  t o  v a r i a b l e  9. I n  

t h i s  case it i s  e s s e n t i a l  t h a t  t h e  system connect h o s p i t a l s ,  medical 

cen te r s ,  p o l i c e  headquarters ,  f i r e  and d i s a s t e r  s t a t i o n s ,  e t c . ,  w i t h  

r e s i d e n t i a l ,  o t h e r  work, and school  a r e a s .  

- 

11. Variable  11 ( p o s t a t t a c k  recovery) : Unknown. E s s e n t i a l l y  we 

have no p o s t a t t a c k  p l ans .  This i s  probably an important v a r i a b l e  because 

a s h e l t e r  system of any type i s  usua l ly  perceived as a means t o  an 

end of recovery, o r  a t  l eas t  t h e  i n i t i a t i o n  o f  recovery.  If a s h e l t e r  

system i s  not  coordinated w i t h  what seem t o  t h e  populat ion as f e a s i b l e  

recovery plans,  t h e  c r e d i b i l i t y  of t h e  s h e l t e r  system i t s e l f  w i l l  prob- 

a b l y  d e c l i n e .  

and PCF w i l l  f a l l  higher  on t h i s  v a r i a b l e  t h a n  t h e  PCF, and c e r t a i n l y  

than  t h e  P z ,  because t h e  former two systems seem t o  be a c l o s e r  analog 

t o  p r e a t t a c k  s o c i e t y .  

All o t h e r  t h i n g s  being equal, however, probably t h e  FCF' - - -  

Y 
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3.4 Evaluat ion of D e s i r a b i l i t y  of A l t e rna t ive  Systems 

3.4.a T.ible I11 

- 2_ - -  - 
Variable  . PCF PCF PCF PCF 

1 To be evaluated by: weapons systems ana lys t s  

2 Determined by t o t a l  weighted score  f o r  each system on 
system c a p a b i l i t y  shee t  

3 U (probably lower U 
score  than  f o r  mass 
systems ) 

U 

4 U (probably lower U U 

5 U (probably lower U U 

6 U (probably lower U U 

7 U (probably lower U U 

score  than  f o r  mass 
systems) 

score  than  f o r  mass 
systems ) 

score  than  f o r  mass 
systems ) 

score  than  f o r  mass 
systems) 

8 
9 

10 

11 

12 

13 

15 
16 

To be evaluated by: engineers 

4 2 1 

3 2 1 

1 3 -4 4 
4 1-3 2 -3 

u 

U 

U 

U 

U 

1 

1 

4 
2 -3 

Determined by t o t a l  weighted sco re  f o r  each system on 
system c r e d i b i l i t y  shee t  

2 2 3 3 
0 2 3 4 

u(0) TJ( 1-2) u(3) u(4) 

Key: 1 : system obsolescence.  2 : system c a p a b i l i t y .  3 : deter rence  
va lue  : counterforce,  countervalue.  4 : deter rence  value : 
countervalue.  5: arms con t ro l .  6 :  nuc lear  d i f f u s i o n .  7 :  dua l  
use p o s s i b i l i t i e s .  8: d o l l a r  c o s t s .  9 :  p o l i t i c a l  c o s t s .  
10: d i s r u p t i o n  of i n f l u e n t i a l s '  l i f e - s p a c e .  11: pro tec t ion  of 
s i g n i f i c a n t  o t h e r s .  12: pub l i c  condi t ioning.  13 : system c red i -  
b i l i t y .  14: command and con t ro l .  15: d i s t r i b u t i o n ,  aggregat ion 
of  human resources .  16 : p o s t a t t a c k  recovery.  
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3.4. b Observations on Table 111 

1. Var iab le  2 (system c a p a b i l i t y )  : The t o t a l  weighted c a p a b i l i t y  

s co re  f o r  each system can be der ived  from t h e  system c a p a b i l i t y  shee t  

when it i s  completed and placed on a 0-4 s c a l e .  

2.  Var iab les  3 and 4 (de t e r r ence  va lue :  counter force  and counter-  

va lue ;  countervalue only) :  Unknown. The de te r r ence  va lue  of a l l  4 
systems depends e n t i r e l y  on t h e  content  of c e r t a i n  ca t egor i e s  of pe r -  

cep t ions  h e l d  by p o t e n t i a l  aggressors  of  t h e  systems. Some re l evan t  

ca t egor i e s  of percept ions  a r e  t h e s e :  

f a. m i l i t a r y  c a p a b i l i t y ,  o r  t h e  ex ten t  t o  which t h e  system can 

n u l l i f y  t h e  ga ins  t o  an aggressor  of an a t t a c k  on t h e  United 

S t a t e s .  

as capable as any of t h e  p systems because it would not  

p r o t e c t  l a r g e  numbers of  people .  The v a r i a t i o n  i n  m i l i t a r y  

c a p a b i l i t y  of systems i s  not known at t h i s  p o i n t .  A t  

t h i s  gross  l e v e l  of g e n e r a l i z a t i o n  t h e  important i n c r e -  

ment i n  m i l i t a r y  c a p a b i l i t y  would seem to be between b l a s t  

s h e l t e r s  and f a l l o u t  s h e l t e r s ,  not between b l a s t  s h e l t e r s  

themselves.  

P Probably t h e  P z  system would be perce ived  as not 

b .  aggressor  percept ions  of i n t e n t i o n s ,  o r  what we p l an  t o  do 

wi th  t h e  system (what, we t h i n k  it l e t s  us do which we were 

unable t o  do b e f o r e ) .  

not pe rce ive  t h e  P G  system as s u f f i c i e n t l y  m i l i t a r i l y  

capable to c r e a t e  s i g n i f i c a n t  new op t ions .  It i s  unknown 

now what op t ions  might be c rea t ed  by systems and how 

t h e s e  opt ions  might va ry  wi th  t h e  type  of system. How 

our  decision-makers '  percept ions  and manipulat ions of t h e i r  

op t ions  a r e  i n t e r p r e t e d  by f o r e i g n  aggressors  i s  a l s o  not  

known . 

Probably American policy-makers would 

3. Var iab le  5 (arms c o n t r o l )  : Unknown. The systems most conducive 

to t h e  r i s k - t a k i n g  a s soc ia t ed  wi th  arms c o n t r o l  a r e  probably those  which 

have t h e  h ighes t  weighted c a p a b i l i t y  and c r e d i b i l i t y  scores ,  i n  case  t h e  

gamble f a i l s  and t h e  system must be used. 

o t h e r  advantage : 

a r e a s .  This c h a r a c t e r i s t i c  may make American l e a d e r s  f e e l  t h a t  t h e y  

The FCF system has perhaps one 

t h e  t a r g e t  popula t ion  can be d i spe r sed  to p e r i p h e r a l  

I 
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have extra t i m e  i n  which t o  decide what t h e  enemy i s  doing and t o  s e l e c t  

an appropr i a t e  response.  How much "extra t i m e "  i s  needed be fo re  it be- 

comes s i g n i f i c a n t  i n  t h e s e  terms i s  not known. 

4. Variable  6 (nuc lea r  d i f f u s i o n )  : Unknown. A s i g n i f i c a n t  b l a s t  

system of  any t y p e  w i l l  probably he lp  t o  r e s t r i c t  t h e  d i f f u s i o n  of 

nuclear  weapons only i n  t h e  case of t h e  s m a l l  n-country which wants t o  

b u i l d  weapons t o  blackmail. t h e  United S t a t e s .  

coun t r i e s  i n d i c a t e s  t h a t  t h i s  w i l l  not be a b a s i c  motive i n  s t a r t i n g  a 

nuc lea r  weapons cons t ruc t ion  program. The motives w i l l  probably not  be 

t h a t  s p e c i f i c ,  and t h e r e f o r e  a s p e c i f i c  f e a t u r e  of  our defensive system 

such a s  b l a s t  s h e l t e r s  w i l l  probably not f r u s t r a t e  t h e  i n i t i a t i o n  o f  

such a program. The evidence i n d i c a t e s  t h a t  t h e  motives w i l l  be t h e  

d e s i r e  t o  buy with nuclears  such gene ra l i zed  "goodies" as p r e s t i g e ,  

potence, independence, i d e n t i f i c a t i o n  w i t h  t h e  t e c h n o l o g i c a l l y  advanced 

s e c t o r s  of t h e  world, e t c .  To t h e  ex ten t  t h a t  blackmailing t h e  United 

S t a t e s  does prove t o  be an i n i t i a l  motive, t h e  b e s t  d i f f u s i o n - d e t e r r i n g  

system i s  t h a t  which w e  and f o r e i g n  e l i t e s  r ega rd  a s  t h e  most capable 

and c r e d i b l e  and t h a t  which allows us t o  communicate t o  t h e  world t h a t  

any n a t i o n  which t r i e s  t o  blackmail  us will- pay ve ry  dea r ly .  

Evidence on t h e  developing 

5.  Variable  7 (dua l  use  p o s s i b i l i t i e s ) :  Unknown. A l l  systems 

are conducive to a l t e r n a t i v e  p r e a t t a c k  uses.  A guess i s  that  t he  con- 

nected systems a r e  conducive t o  a l t e r n a t i v e  uses which solve more 

i n t e r e s t i n g ,  t h o r n i e r ,  and more looming urban problems t h a n  t h e  PCF 

and P E  systems. 

uses f e a s i b l e .  E one can be made feasible, t h e  connected systems would 

probably f a l l  h ighe r  on t h i s  v a r i a b l e  t h a n  t h e  unconnected systems. 

The P% system would probably f a l l  lower on t h i s  v a r i a b l e  than  t h e  PCF 

system because from t h e  policy-maker 's  po in t  of view, i t s  a l t e r n a t i v e  

use would no t  have as l a r g e  a m u l t i p l i e r  e f f e c t  on pub l i c  we l fa re  as 

t h a t  o f  a system. 

- 
A t  t h e  same time, it i s  more d i f f i c u l t  t o  make t h e s e  

- 

6. Variable  8 ( d o l l a r  c o s t s ) :  Gbviously d o l l a r  cost  should be  

adjusked t o  account f o r  t h e  a l t e r n a t i v e  use ( s )  t o  which t h e  system i s  

conducive. 
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7. Variable  9 ( p o l i t i c a l  c o s t s )  : If we e x t r a p o l a t e  from t h e  re-  

a c t i o n  t o  t h e  p r i v a t e  s h e l t e r  program during t h e  Kennedy admin i s t r a t ion ,  

a P z  system c o s t s  t h e  Administration with t h e  publ ic ,  but not w i th  cus- 

tomary p res su re  groups, l x a l ,  s t a t e  and f e d e r a l  bureaucracies ,  and not 

a s  heav i ly  w i t h  Congress as an expensive, f e d e r a l l y  i n i t i a t e d  ?? system 

would probably c o s t .  Therefore, t h e  P E  system probably f a l l s  a t  3 on 

t h i s  v a r i a b l e .  Unless t h e  implementation of a system i s  i n  response t o  

an i n t e n s i v e  n a t i o n a l  f e l t  need, t h e  ?? systems probably all f a l l  below 3 
on t h i s  v a r i a b l e :  t h e y  imply t h a t  some combination of t h e  f e d e r a l ,  s t a t e  

and l o c a l  governments assumes a t  l e a s t  t h e  r e s p o n s i b i l i t i e s  of f inancing,  

construct ing,  s tocking,  mass and managerial  t r a i n i n g  f o r ,  and maintaining 

t h e  system. Exact ly  where they  f a l l  between 0 and 2 and whether t h e y  f a l l  

d i f f e r e n t i a l l y  between 0 and 2 a r e  not  known. 

8. Variable  10 ( d i s r u p t i o n  of i n f l u e n t i a l s '  l i f e - s p a c e )  : On t h e  

average, t h e  P% system probably d i s r u p t s  t h e  l i f e - s p a c e s  of i n f l u e n t i a l s  

t h e  least ,  t h e  PCF system more, and t h e  PCF and FCF systems t h e  most. 
- 7 -  

- 
9. Variable  11 ( p r o t e c t i o n  of  s i g n i f i c a n t  o t h e r s ) :  P systems 

probably f a l l  h ighe r  on t h i s  v a r i a b l e  than  t h e  p r i v a t e  opt ion,  even 

though i n f l u e n t i a l s  a r e  more a p t  t o  be a b l e  t o  a f f o r d  a p r i v a t e  s h e l t e r .  

The systems do not n e c e s s a r i l y  v a r y  on t h i s  dimension. Theore t i ca l ly ,  

e i t h e r  of t h e  connected systems could s e r v i c e  s i g n i f i c a n t  o the r s ,  and i f  

s i g n i f i c a n t  o t h e r s  group a t  a l l  i n  t h e  working and r e s i d e n t i a l  a r eas ,  it 

would be poss ib l e  t o  p l ace  PCF c lose  t o  them. 

might perceive t h i s  arrangement as discr iminatory,  i . e . ,  unequal pro-  

t e c t i o n .  ) 
netted systems might f a l l  h ighe r  on t h i s  v a r i a b l e  i f  t h e  PCF s h e l t e r s  

a r e  l a r g e  and in f r equen t ,  r a t h e r  t h a n  small  and f r equen t .  

- 
( I n s i g n i f i c a n t  o t h e r s  

Where s i g n i f i c a n t  o t h e r s  do not group conveniently,  t h e  con- - 

10. Variable  12 (pub l i c  condi t ioning)  : Obviously t h e  P% op t ion  

f a l l s  a t  4 on t h i s  v a r i a b l e .  

p a r t  on t h e  a l t e r n a t i v e  uses devised f o r  them. 

seem more conducive t o  a l t e r n a t i v e  uses which would involve a l a r g e r  pro-  

po r t ion  and b e t t e r  c ros s  s e c t i o n  of  t h e  urban populat ion than  t h e  PCB 

system. For example, i f  t h e  connected systems could be used as p a t r o l e d  

walkways, heated walkways, r a p i d  t r a n s i t  tubes,  e t c . ,  more people would 

t e n d  t o  use t h e  system more o f t e n  and would l e a r n  i t s  entrance l o c a t i o n s  

The scores  f o r  t h e  o the r  systems depend i n  

The connected systems 

- 

I 
9' 
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and i n t e r n a l  design more e a s i l y .  A l t e r n a t i v e  uses suggested f o r  t h e  

PCF system seem more spec ia l i zed ,  e .g . ,  garages, teenage r e c r e a t i o n  h a l l s ,  

storerooms, l e c t u r e  h a l l s .  

if you a r e  not o r  do not have t eenage r s ,  i f  you a r e  not a l o c a l  govern- 

ment s e c r e t a r y  who wants t o  s t o r e  some f i l e s  ill t h e  government storeroom, 

o r  if you p r e f e r  t o  watch TV t o  going t o  l e c t u r e s ,  you w i l l  know much 

l e s s  about t h e  l o c a t i o n s  and i n t e r n a l  design of s h e l t e r s  and w i l l  need 

s p e c i a l  education. 

- 
If you do not own a c a r  o r  do not d r i v e  one, 

11. Var i ab le  13 (system c r e d i b i l i t y )  : The t o t a l  c r e d i b i l i t y  s c o r e  

f o r  each system can be de r ived  from t h e  system c r e d i b i l i t y  shee t  when it 

i s  completed and placed on a 0-4 s c a l e .  

12. Variable  14 (command and con t ro l )  : Command and c o n t r o l  a r e  a 

funct ion of s e v e r a l  v a r i a b l e s ,  but  perhaps t h e  most important ones can 

be subsumed under a v a r i a b l e  of  group s i z e  and one of a v a i l a b i l i t y  of  

problem-solving personnel  ( e .  g., t r a i n e d  l e a d e r s ,  doctors ,  mechanics). 

The P E  system i s  scored a t  2 on t h i s  v a r i a b l e :  t h e  s i z e  of t h e  group 

i s  ve ry  small and t h e r e f o r e  e a s i l y  c o n t r o l l e d .  Rowever, personnel  who, 

by  v i r t u e  of formal  t r a i n i n g  o r  personal  c h a r a c t e r i s t i c s ,  a r e  a b l e  t o  

cope w i t h  t h e  problems t h a t  can reasonably be expected t o  a r i s e  i n  t h e  

s h e l t e r  s i t u a t i o n  a r e  minimally a v a i l a b l e .  

a t  2 :  

average, t h e  a v a i l a b i l i t y  of problem-solving personnel  i s  g r e a t e r .  Row- 

ever,  t h e  demography of  an a r e a  and t h e  i s o l a t e d  na tu re  of  t h e  s h e l t e r  

u n i t s  can combine t o  concentrate  types of problem s o l v e r s  i n  a few 

s h e l t e r s  and t o  i s o l a t e  them from t h e  i n h a b i t a n t s  o f  many o t h e r s .  The 

PCF and FCF systems a r e  bo th  scored a t  3 :  
a b i l i t y  of ,  and sometimes t h e  n e c e s s i t y  f o r ,  i nd iv idua l s  t o  move through 

t h e  system can complicate command and c o n t r o l ;  t h e  probable t u b u l a r  con- 

s t r u c t i o n  of  each system can pose assembly problems and can make it 

d i f f i c u l t  f o r  t h e  a u t h o r i t y  f i g u r e  t o  s e e  t h e  ind iv idua l s  whose behavior 

he i s  monitoring and f o r  them t o  see him. (In t h e  o t h e r  hand, because 

o f  t h e  connectedness of t h e  system, t h e  l e a d e r s h i p  have many more l i f e -  

space opt ions and problem-solving personnel a v a i l a b l e  t o  them. 

4 

- 
The PCF system i s  a l s o  r a t e d  

t h e  group i s  much l a r g e r  and t h e r e f o r e  ha rde r  t o  c o n t r o l .  On 

- -  
t h e  group i s  l a r g e ;  t h e  

These two v a r i a b l e s  a r e  sepa ra t ed  because t h e  a v a i l a b i l i t y  of  problem- 
s o l v i n g  personnel  i s  only p a r t l y  a f u n c t i o n  of t h e  s i z e  of  t h e  group. 

4 
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13. Variable  15 ( d i s t r i b u t i o n ,  aggregat ion o f  human re sources )  : 

The P??? f a l l s  a t  0 on t h i s  v a r i a b l e .  

very small  and has no way of combining with l i k e  or l a r g e r  groups. The 

PCF system i s  scored a t  2 :  al though t h e  i n h a b i t a n t s  of i nd iv idua l  s h e l t e r s  

cannot reach o the r  un i t s ,  t h e y  a r e  more ap t  t o  have among themselves 

ind iv idua l s  w i th  use fu l  personal  and v o c a t i o n a l  s k i l l s  

a PCF u n i t  also s h e l t e r s  a s i g n i f i c a n t  amount of manpower. The PCF 

system i s  scored at  3 because of i t s  connectedness f e a t u r e ,  and t h e  FCF 

system a t  4 because of i t s  connectedness and s p e c i a l  flow design f e a t u r e s .  

14- Variab le  16 ( p o s t a t t a c k  recovery)  : Unknown. I n  t h e  absence 

The s i z e  of t h e  s h e l t e r e d  group i s  

- 

Theore t i ca l ly ,  - - -  

of s t a t e d  n a t i o n a l  recovery plans,  one can only suggest ,  all o t h e r  t h i n g s  

being equal, t h a t  t h e  FCF system f a l l s  at 4 on t h i s  v a r i a b l e .  

nectedness f e a t u r e  s imula tes  t h e  s o c i a l  network of p r e a t t a c k  soc ie ty ,  and 

i t s  flow c h a r a c t e r i s t i c s  expedi te  t h e  execut ion of  p o s t a t t a c k  recovery 

p lans .  The PCF and PCF systems f a l l  a t  3 and 1-2 on t h i s  v a r i a b l e ,  r e -  

s p e c t i v e l y .  The P Z  system f a l l s  a t  zero because t h e  microscopic,  i s o -  

l a t e d  s o c i a l  group which it preserves  i s  not conducive t o  p o s t a t t a c k  

recovery . 

Its con- 

- -  - 

4. POSTSCRIPT 

The w r i t e r  would l i k e  to r e i t e r a t e  t h a t  t h i s  memo i s  very  genera l ,  

very t e n t a t i v e ,  and p r imar i ly  an inst rument  to s t i m u l a t e  communication 

between and r e sea rch  by members of t h e  p r o j e c t .  I also r e i t e r a t e  t h a t  

t h i s  memo compared t h e  c a p a b i l i t y ,  c r e d i b i l i t y ,  and d e s i r a b i l i t y  of 

a l t e r n a t i v e  blast  s h e l t e r  systems only.  Ergo, it omits v a r i a b l e s  which 

a r e  c r u c i a l  t o  t h e  eva lua t ion  of t h e  c a p a b i l i t y ,  c r e d i b i l i t y ,  and d e s i r a -  

b i l i t y  of  c i v i l  defense p e r  se ,  e .g . ,  t h e  v a r i a b l e  of t h e  p r o b a b i l i t y  

t h a t  t h e  system w i l l  be needed. Obviously t h i s  eva lua t ion  i s  t h e  one 

which i s  t h e  most important i n  t h e  s tudy  of pas s ive  defense.  
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