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Dear D r .  S e i t z :  

I n  response t o  t h e  r eques t  from Mr. Pit tman,  A s s i s t a n t  Secre ta ry  
of Defense f o r  C i v i l  Defense,  contained i n  h i s  January 14, 1963 letter 
t o  you, t he  Advisory C o m m i t t e e  on C i v i l  Defense has reviewed E D ' S  
r e sea rch  program and herewith r e p o r t s  i t s  views. 

The Cormnittee's review d i d  not  have the  depth  and comprehensiveness 
o r i g i n a l l y  envis ioned because i t  w a s  ev ident  that t h e  surmer study would 
be capable  of a much more d e t a i l e d  examination. Furthermore,  the  prepa- 
r a t i o n s  f o r  t h e  summer s tudy  p u t  demands on Committee members that cur-  ' 

t a i l e d  the  t i m e  a v a i l a b l e  f o r  reviewing the  r e s e a r c h  program. Thus the  
comments and recommendations are on t h e  broader a s p e c t s  of t he  program. 
More d e t a i l e d  comments on those  p a r t s  of the  program t h a t  were examined 
i n  depth are contained i n  Appendix A.  The C o m m i t t e e  d id  not  a t tempt  t o  
reach  formal agreement on each of the  recommendations i n  Appendix A ,  bu t  
be l i eves  them g e n e r a l l y  sound. Appendix B p re sen t s  t he  Committee's views 
on program subd iv i s ions .  

The C o m m i t t e e  be l i eves  t h a t  t h e  cu r ren t  program rep resen t s  a notable  
achievement i n  seeking answers t o  important ques t ions ,  b u t  t h a t  it lacks 
cohesiveness and i s  inadequate ly  in t eg ra t ed  and coordinated i n t o  an 
approach toward the  whole c i v i l  defense problem. The Committee recommends 
more e f f o r t  on making ana lyses  of t h e  t h r e a t  and i t s  e f f e c t s .  From such 
eva lua t ions  must come the  b a s i s  f o r  planning a l l  phases of c i v i l  defense ,  
inc luding  r e s e a r c h  . 

With r ega rd  t o  the  concen t r a t ion  of OCD r e s e a r c h ,  it i s  t h e  judgment 
of t h e  C o m m i t t e e  t h a t  c i v i l  defense  program needs can  b e s t  be m e t  by 
e s t a b l i s h i n g  a s i n g l e  c i v i l  defense  f a c i l i t y .  

"The C o m m i t t e e  t h e r e f o r e  recommends t h a t  OCD e s t a b l i s h  a 
c i v i l  defense  r e sea rch  f a c i l i t y  w i th in  e i t h e r  a new o r  
existing l abora to ry  o r  r e s e a r c h  i n s t i t u t i o n .  The f a c i l i t y  
should f e e l  a t r u e  r e s p o n s i b i l i t y  f o r  r e s e a r c h  on t echn ica l  
and ope ra t iona l  problems of c i v i l  defense .  It should be 
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respons ive  only t o  the  demands of c i v i l  defense,  and t o  
a l l  a spec t s  t he reo f .  Not only should t h i s  f a c i l i t y  have 
a d i r e c t  l i n e  of communications wi th  OCD, b u t  i t  should 
come under the  ope ra t ing  a u t h o r i t y  of E D ,  e l imina t ing  
any cha in  of command coming from the headquarters  of t h e  
l abora to ry  o r  r e sea rch  i n s t i t u t e  concerned. The c i v i l  
defense  f a c i l i t y  should, be a b l e  t o  subcont rac t  those  p a r t s  
of t h e  c i v i l  defense program assigned t o  i t  which can be 
c a r r i e d  ou t  b e t t e r  a t  o the r  i n s t i t u t i o n s  ." 

For the  Committee 
u 

Laur is ton  S . Taylor ,  &hairman 
Advisory Commit tee  on Civ i l  Defense 
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IXIXODUCT I O N  

Request 

On January 14, 1963, M r .  Pit tman,  A s s i s t a n t  Sec re t a ry  of Defense f o r  C i v i l  
Defense, wrote  t o  Dr. S e i t z ,  P re s iden t  of the  Nat ional  Academy of Sc iences ,  re- 
ques t ing  t h a t  t h e  Advisory Committee on Civi l  Defense review c i v i l  defense  re- 
search programs. S p e c i f i c a l l y ,  he asked the  Committee t o  

"(1) Review t h e  c u r r e n t  scope and emphasis of t h e  OCD Research 
program i n  r e l a t i o n  t o  the  known t echn ica l  requirements of 

c i v i l  defense  and wi th  due regard f o r  a p p l i c a b l e  r e sea rch  pro- 
grams of t h e  Department of Defense, the  A t o m i c  Energy Commission, 
and o the r  agencies .  

(2) Recommend t h e  d e s i r a b l e  scope and emphasis f o r  t he  OCD 

$10 m i l l i o n ,  the  l e v e l  o f . t h e  proposed Fy 1964 budget of $15 
m i l l i o n  and a t  any o the r  level of e f f o r t  c o n s i s t e n t  w i t h  t h e  
Committee's views of t h e  requirements of t h e  r e sea rch  t a s k .  

Research program a t  t h e  p re sen t  budget level of approximately 

(3) 

i n  i t s  program reccmunendations, t he  need t o  organize research  
requirements  i n  s e v e r a l  complexes t o  f i t  such concen t r a t ion  of 
management . ' I  

Review our  plans f o r  g r e a t e r  concen t r a t ion  of r e sea rch  
e f f o r t  i n  s e v e r a l  i n s t i t u t i o n s  and cons ider  where poss ib l e  

With r ega rd  t o  r e sea rch  management, he s t a t e d  t h a t  

"It s e e m s  clear t h a t  i t  i s  no t  p r a c t i c a l  t o  expand the OCD 
Research s t a f f  t o  proper ly  manage the  many necessary r e sea rch  
p r o j e c t s ,  nor are w e  l i k e l y  t o  be a b l e  t o  a t t ract  personnel 
as h igh ly  q u a l i f i e d  as might be expected t o  be a v a i l a b l e  i n  
many r e s e a r c h  laboratories. .  Accordingly,  i t  has been decided 
t o  concen t r a t e  t h e  management of t h e  bulk  of t he  OCD Research 
program i n  not  more than  t h r e e  lead  l a b o r a t o r i e s  o r  r e sea rch  
i n s t i t u t i o n s .  The e f f e c t i v e  r e a l i z a t i o n  of t h i s  move w i l l  be 
g r e a t l y  a ided by a thorough and d iscern ing  p r o j e c t i o n  of c i v i l  
defense  needs i n  f u t u r e  years . "  

Procedures f o r  t h e  R e v i e w  

The review of the  Advisory Cormnittee has been supplemented wi th  reviews by 
the  Subcommittees of the  Advisory Conunittee i n  t h e i r  f i e l d s  of i n t e r e s t ,  by 
o the r  Academy groups such as t h e  F i r e  Research Committee, and by s p e c i a l  groups 



e s t a b l i s h e d  f o r  t h a t  purpose.  The Advisory Committee has used the  work of these  
var ious  groups as a b a s i s  f o r  preparing t h i s  r e p o r t ,  which w i l l  c o n s i s t  of t h ree  
parts t h a t  conform t o  the  th ree  r eques t s  contained i n  Mr. Pit tman's  l e t t e r .  

1) 
2) Recommendations on the  scope, d i r e c t i o n  and emphasis  of f u t u r e  

3) Discuss ion  and recommendations on concen t r a t ion  of research .  

A Summary of Committee views on the  c u r r e n t  OCD research  program. 

programs. 

The review of t h e  c u r r e n t  OCD r e sea rch  program has not  been as comprehensive 
as o r i g i n a l l y  planned. 
toge ther  some 60 expe r t s  f o r  a s u s t a i n e d ,  concent ra ted  examination of c i v i l  de- 
fense  problems, t h e  Committee decided t o  concen t r a t e  i t s  e f f o r t s  pr imar i ly  on the  
r e sea rch  management ques t ion  and on t h e  o v e r a l l  scope and emphasis of OCD research .  
The S m e r  s tudy  w i l l  provide t h e  b a s i s  f o r  a more d e t a i l e d  examination. 

In view of t he  Academy Summer Study, which w i l l  b r ing  

Appendix A con ta ins  comments and recommendations of t he  Subcommittees, the  
Spec ia l  working group, and of i nd iv idua l  members. N o  a t tempt  w a s  made t o  g e t  
formal C o m m i t t e e  approval  on each recommendation contained.  The Committee, how- 
ever ,  cons iders  them gene ra l ly  v a l i d  and inc ludes  them wi th  t h e  cau t ion  t h a t  the 
r e sea rch  areas n o t  commented upon i n  Appendix A were those no t  examined. Hence 
they are n o t  n e c e s s a r i l y  f r e e  from gaps and d e f i c i e n c i e s .  

Appendix B g ives  t h e  Committee's d i scuss ion  of t he  problems of subdividing 
the  OCD program-to  f i t  a concen t r a t ion  of r e sea rch  i n  2 o r  more f a c i l i t i e s .  

CURRENT m RESEARCH PROGRAM 

The scope and emphasis of t he  t echn ica l  work of OCD can be gleaned from 
numerous p u b l i c a t i o n s  i ssued  by t h e  E D .  These documents c l e a r l y  demonstrate 
the  success  of t h e  p a s t  work. The work c a r r i e d  ou t  t o  d a t e  cons iders  ques t ions  
of obvious importance.  They inc lude  t h e  e x t e n t  of f a l l o u t  danger ,  the  danger 
from chemical and b i o l o g i c a l  weapons, s h e l t e r  des ign ,  the  need f o r  warning and 
of systems t o  provide  such warning, s h e l t e r  h a b i t a b i l i t y ,  t he  a v a i l a b i l i t y  of 
food, and many o t h e r s .  The s t u d i e s  c a r r i e d  o u t  make it poss ib l e  t o  o b t a i n  an  
estimate of t h e  e x t e n t  t h a t  one can  a l l e v i a t e , , a s  f a r  as the  c i v i l  popula t ion  
i s  concerned, va r ious  e f f e c t s  of a poss ib l e  a t t a c k  on the U.S. and how , th i s  
a l l e v i a t i o n  depends on t h e  c o s t  and e f f o r t  t h a t  one i s  w i l l i n g  t o  devote- t o  
c i v i l  defense .  
s e v e r a l  spearheads toward the  goa l  than a sys t ema t i c ,  comprehensive and i n t e -  
gra ted  e f f o r t .  It shows gaps - -  examples of t hese  w i l l  appear i n  Appendix A. 
Such gaps were unavoidable a t  t h e  level of knowledge a t  which p a s t  th inking  had 
t o  s ta r t .  The p a s t  work does no t  y e t  c o n t r i b u t e  a sys temat ic  and f u l l y  coordi-  
nated e f f o r t ,  based on a p i c t u r e  as clear as now p o s s i b l e ,  t o  assess a l l  t he  
e f f e c t s  of a n  a t t a c k  and t o  des ign  t h e  b e s t  ways t o  a l l e v i a t e  them. We wish 
t o  re-iterate t h a t  i t  w a s  hard ly  poss ib l e  t o  develop such a p i c t u r e  before  the  
o u t l i n e s  of p o s s i b i l i t i e s  became a v a i l a b l e .  

The p resen t  e f f o r t ,  however, i s  more nea r ly  i n  the  na tu re  of 

More s p e c i f i c a l l y ,  t h e  Committee be l i eves  t h a t  t oo  much of t h e  c u r r e n t  
program appears  t o  be d i r e c t e d  toward prepar ing  r e p o r t s  t h a t  c o n s i s t  only of t he  
assembly of d a t a ,  wi thout  eva lua t ion .  The Committee be l ieves  t h a t  t h e  program 
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should ,  where p o s s i b l e ,  s eek  t h e  s o l u t i o n  of problems. 
d i s c i p l i n e  team of r e sea rche r s  should be used. I n  t h e  c u r r e n t  program, t h e  
Committee found l i t t l e  evidence of a problem approach where engineers ,  
p h y s i c i s t s  , behaviora l  s c i e n t i s t s  , and o thers  work toge the r  on a whole prob- 
l em.  Too o f t e n  i t  appears t h a t  t h e  var ious  t echn ica l  a spec t s  a r e  a t tacked  by 
the  d i s c i p l i n e s  working s e p a r a t e l y ,  and without  making t h e  eva lua t ion  and i n t e -  
g r a t i o n  of t he  r e s u l t i n g  d a t a  a p a r t  of the  r e sea rch  t a sk .  

I n  s o  doing, a mul t i -  

RECOMMENDATIONS ON FUTURE PROGRAMS 

C o n r m i t t e e  recommendations on t h e  d e s i r a b l e  scope and d i r e c t i o n  of f u t u r e  
OCD r e sea rch  programs are based on t h e  examination of t he  cu r ren t  program and 
the  requirements fo re seen  f o r  t he  f u t u r e .  The p resen t  s e c t i o n  of t he  r e p o r t  
conta ins  the  reconrmendations t h a t ,  i n  the  opinion of t h e  Committee, are most 
important  and most a p p l i c a b l e  t o  c i v i l  defense r e s e a r c h  as a whole. Most of 
the  examples of gaps and d e f i c i e n c i e s  given i n  Appendix A inc lude  recormnenda- 
t i o n s  f o r  c o r r e c t i v e  a c t i o n .  (Details on the fol lowing recommendations are 
g iven  i n  Sec t ion  I, Appendix A . )  

Planning Requirements and Ef fec t iveness  Studies  

The c e n t r a l  problem of c i v i l  defense is t o  p l an ,  c o n s t r u c t ,  and hold i n  a 
s t a t e  of opera t iona l -  r ead iness  a working c i v i l  defense  system. 
includes s t r u c t u r e s  , hardware, t r a i n i n g  , command and c o n t r o l ,  supp l i e s ,  e t c .  
There are a myriad of unsolved problems involved i n  t h i s  process inc luding  such 
fundamental ones as:  What type of c i v i l  defense i s  needed i n  f a c e  of a no t  
very  wel l -def ined  t h r e a t ?  What system i s  l i k e l y  t o  g ive  t h e  g r e a t e s t  r e t u r n  i n  
terms of l i v e s  and proper ty  saved per  d o l l a r  spent?  What f a c t o r s  i n  a d d i t i o n  
t o  s h e l t e r s  are c r i t i c a l ?  

Such a system 

The Committee be l i eves  a n  e s s e n t i a l  p a r t  of c i v i l  defense  r e sea rch  is  a 
d e t a i l e d  and, as f a r  as  p o s s i b l e ,  q u a n t i t a t i v e  a n a l y s i s  of t h e  phys ica l  t h r e a t  
posed by t h e  d i r e c t  and i n d i r e c t  e f f e c t s  of t h e  range of probable nuc lear  
attacks which might be launched on the  United S t a t e s  now and some years  i n  the  
f u t u r e .  
l i k e l y  a t t a c k  cond i t ions .  Since t h e r e  w i l l  i n e v i t a b l y  be u n c e r t a i n t i e s  a t t e n d a n t  
on any a t tempt  t o  de f ine  t h e  t h r e a t ,  they must be c a r e f u l l y  i d e n t i f i e d ,  t h e i r  
magnitude e s t ima ted ,  and t h e i r  e f f e c t  eva lua ted .  

Such a q u a n t i t a t i v e  a n a l y s i s  must be as p r e c i s e  as poss ib l e  i n  de f in ing  

The Committee be l i eves  t h a t  such es t imates  of t h e  t h r e a t  must be i n t e r p r e t e d  
i n t o  terms of human c a s u a l t i e s ,  and of damage t o  s t r u c t u r e s  and t o  the  environ- 
m e n t ,  both immediate and long term. Evaluat ions of d i f f e r e n t  l e v e l s  of c i v i l  
defense p r o t e c t i o n ,  beginning w i t h  t h e  no-prepara t ion  s i t u a t i o n ,  a g a i n s t  t he  
spectrum of t h e  t h r e a t  should be the  b a s i s  f o r  a l l  c i v i l  defense planning.  

The C o m m i t t e e  recommends s t rong  and cont inuing e f f o r t  i n  t h i s  area. 

Command S t r u c t u r e  

Another and r e l a t e d  major ob jec t ive  of f u t u r e  r e s e a r c h  is  t h a t  of ensuring 
t h a t  all n a t i o n a l  resources  are prepared and organized t o  minimize the  e f f e c t s  
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of a t t a c k .  It i s  of paramount importance t h a t  a coherent  connnand system, 
reaching t o  the  neighborhood l e v e l ,  can be c rea t ed  i n  t i m e  of emergency t o  
ensure t h a t  l a w  and order  and s u r v i v a l  procedures are organized and main- 
ta ined  be fo re ,  dur ing ,  and a f t e r  a n  a t t a c k .  A b a s i s  f o r  providing t h i s  
c a p a b i l i t y  may ex is t  i n  the  form of c i v i l  defense o f f i c i a l s ,  s tate and l o c a l  
governments, p o l i c e  , and f i r e  departments ,  the  n a t i o n a l  and s ta te  guard,  and 
t h e  army. But t h i s  p o t e n t i a l  s t r u c t u r e  i s  no t  a t  p re sen t  organized t o  
provide t h e  coherent  command capac i ty  needed. Tra in ing  and coord ina t ion  are 
needed , and an  opera t ing  doc t r i n e .  

The C o m m i t t e e  be l i eves  t h a t  an  opera t ing  d o c t r i n e  i s  the  most important 
immediate requirement  f o r  achiev ing  a c a p a b i l i t y  f o r  a coherent  , comprehensive , 
command s t r u c t u r e .  Such a d o c t r i n e  must be based on eva lua t ions  i n  the  a c t u a l  
a t t a c k  environment of t he  v u l n e r a b i l i t y  of personnel ,  of communications, of 
material, and of t h e  opera t ing  d o c t r i n e  i t s e l f .  It must r e f l e c t  the  levels of 
p r o t e c t i o n  a v a i l a b l e .  The Committee i s  not  s a t i s f i e d  t h a t  a s a t i s f a c t o r y  
ope ra t ing  d o c t r i n e  exists o r  t h a t  t h e  command s t r u c t u r e  t o  implement it i s  
adequate o r  v i s i b l e .  The C o m m i t t e e  f e e l s  t h a t  r e sea rch  programs must be evalu- 
a t ed  on how w e l l  they m e e t  t h e  t echn ica l  requirements of an  opera t ing  doc t r ine .  

It i s  t h e  Committee's hope t h a t  the  summer s tudy  w i l l  provide s i g n i f i c a n t  
he lp  toward a t t a i n i n g  a complete eva lua t ion  of t h e  t h r e a t  and a f u l l  descr ip-  
t i o n  of p o s s i b l e  a t t a c k  environments. 
f i r s t  requirements  f o r  developing a n  Operat ional  d o c t r i n e  and f o r  making 
estimates of t h e  s t r e n g t h s  and weaknesses of each phase of t h e  doc t r ine .  

These would c o n t r i b u t e  t o  meeting t h e  

The Cormnittee is  aware t h a t  work is going on i n  t h e  d i f f i c u l t  f i e l d  of 
pos t  a t t a c k  management of resources  by f e d e r a l  and s ta te  agencies ,  p a r t i c u l a r l y  
by t h e  OEP. It i s  concerned however t h a t  i n  t h i s  area a u t h o r i t y  appears t o  
overlap,  and c o n f l i c t  w i l l  r e s u l t  between f e d e r a l  agenc ie s ,  between t h e  states , 
and between f e d e r a l  and s t a t e  agencies  over t h e  management of r e sources ,  in-  
c luding  manpower. F u r t h e r ,  t h e  ex i s t ence  of t h i s  a u t h o r i t y ,  such as i t  i s ,  i s  
n o t  pub l i c ly  known. It i s  f e l t  t h a t  any meaningful c i v i l  defense program must 
be p red ica t ed  upon a realis t i c  understanding of pos t  a t t a c k  ope ra t iona l  prob- 
lems i n  t h e  resources  management area and t h a t  a n  a n a l y s i s  of f e d e r a l  and state 
r e l a t i o n s h i p  be given a h igh  degree of p r i o r i t y .  

RESEARCH PROGRAM MANAGEMENT 

On November 4 ,  1961, a l e t te r  from Dr. Taylor  t o  Sec re t a ry  Pi t tman ex- 
pressed t h e  Advisory Conunit tee  views on OCD's r e sea rch  program management prob- 
lems and i t s  r e sea rch  s t a f f  l i m i t a t i o n s ,  as fol lows:  

"The C o m m i t t e e  f e e l s  concern over t he  d i f f i c u l t i e s  t h a t  t h e  Of f i ce  
of Civi l  Defense must f a c e  i n  managing t h e  l a r g e  number of p r o j e c t s  
of a v e r y  d i v e r s e  na tu re  contained i n  the  r e s e a r c h  program. 
b e l i e v e  t h a t  t h e  t a s k  of seeking  o u t  new c o n t r a c t o r s ,  who w i l l  have 
had l i t t l e  o r  no exper ience  wi th  c i v i l  defense  m a t t e r s ,  and of 
monitor ing t h e i r  e f f o r t s  w i t h  s u f f i c i e n t  c a r e  t o  prevent  s e r i o u s  
waste , w i l l  r e q u i r e  a n  ' in-house '  s t a f f  cons iderably  l a r g e r  than  
anything you now have. 

W e  
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The Committee d iscussed  the  d e s i r a b i l i t y  of reducing t h i s  management 
burden by de lega t ing  r e s p o n s i b i l i t y  by c o n t r a c t  wi th  a few l a r g e  
o rgan iza t ions  f o r  major p a r t s  of t he  program. We agreed t h a t  such 
a p o l i c y ,  w i t h  ind iv idua l  p r o j e c t s  c a r r i e d  out  on a sub-contract  
b a s i s ,  might lead t o  l o s i n g  the v i t a l  i n t e r p l a y  and feedback be- 
tween r e s e a r c h  and t h e  c i v i l  defense  planning done i n  your o f f i c e .  
Therefore  w e  t h ink  i t  should be considered as an  in t e r im  expedient  
t o  be undertaken only w i t h  c a r e f u l l y  s e l e c t e d  con t r ac to r s .  
case should the  c o n t r a c t  inc lude  doing the  fundamental th inking  on 
c iv i l  defense .  '' 

I n  no 

The C o m m i t t e e  recognizes  t h a t  t h e r e  i s  no l i ke l ihood  t h a t  t he  c u r r e n t  OCD 
r e s e a r c h  s t a f f  w i l l  be augmented t o  a s i z e  and level of competency adequate f o r  
the  management t a s k .  It has t h e r e f o r e  examined o t h e r  poss ib l e  procedures.  

The d i s c u s s i o n  of t h e  problems of subdividing t h e  program are g iven  i n  
Appendix B. ( Ind iv idua l  views are a l s o  contained i n  Appendix A ,  Sec t ion  
V I 1  - XI.) 
Guiding P r i n c i p l e s  

The C o m m i t t e e  d i scussed  and agreed on c e r t a i n  bas i c  p r i n c i p l e s  f o r  r e sea rch  
management and f o r  ca r ry ing  ou t  t h e  proposed concen t r a t ion  plan.  

Competence. One of t h e  cr i ter ia  of any l abora to ry  o r  r e sea rch  i n s t i t u t i o n  
that i s  r e s p o n s i b l e  f o r  c iv i l .  defense  r e sea rch  i s  a proven 'competency f o r  con- 
duc t ing  t h e  types of r e sea rch  f o r  which management r e s p o n s i b i l i t y  i s  ass igned .  
The C o m m i t t e e  does n o t  b e l i e v e  t h a t  subcont rac ts  can  be proper ly  monitored, o r  
t h e i r  r e s u l t s  proper ly  eva lua ted ,  by personnel  who do no t  themselves know the  
areas of r e s e a r c h  involved,  and are n o t  themselves engaged i n  r e sea rch  i n  them. 
The Committee recognizes  t h a t  t h e r e  i s  now no single l abora to ry  o r  i n s t i t u t i o n  
competent i n  a l l  areas of c i v i l  defense  r e sea rch ,  and urges t h a t  immediate s t e p s  
be undertaken t o  f i l l  any gaps i n  s t a f f  competency i n  the  l abora to ry  t o  be 
s e l e c t e d  . 

OCD Contro l .  The Committee's concern over t he  danger,  i nhe ren t  i n  t h e  
proposed p l an ,  t h a t  t h e  d e l e g a t i o n  of r e sea rch  management r e s p o n s i b i l i t y  t o  
c o n t r a c t o r s  o u t s i d e  t h e  OCD might l ead  t o  a weakening of t h e  e s s e n t i a l  t ies  
between r e s e a r c h  and decision-making has a l r eady  been mentioned. This danger 
must be recognized and f o r e s t a l l e d  through c a r e f u l  planning of management pro- 
cedures  and by c l o s e  communications both formal and personal .  
OCD c o n t r o l ,  i t  i s  important t o  main ta in  as s t r o n g  a s t a f f  as poss ib l e  i n  t h e  
OCD Research Div is ion .  E f f o r t s  should cont inue t o  be made t o  inc rease  it i n  
s i z e  and improve i t  i n  q u a l i t y .  

To ensure e f f e c t i v e  

L a s t l y ,  funds f o r  c i v i l  defense  r e sea rch  should be budgeted f o r  and 
appropr ia ted  t o  OCD, wi th  OCD r e t a i n i n g  c o n t r o l  of funds through usua l  con- 
t r a c t i n g  procedures .  

Dedicat ion.  It i s  essential t h a t  any con t r ac t ing  l abora to ry  o r  r e s e a r c h  
i n s t i t u t e  should a s s i g n  t o  the  c i v i l  defense r e sea rch  program o r  programs a 
s t a f f  and s t a f f  f a c i l i t y  t h a t  devotes  a l l  i t s  t i m e  and resources  t o  c i v i l  
defense r e sea rch .  
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Danger of Expedient Solu t ion .  A f i n a l  guiding p r i n c i p l e  f o r  car ry ing  o u t  
t h e  c o n c e n t r a t i o n  of r e s e a r c h  is  i n  the  form of a c a u t i o n  aga ins t  a l lowing con- 
s i d e r a t i o n s  of expediency t o  c o n t r o l  t he  dec i s ions  of OCD. 
opinion t h a t  t h e  b e s t  f e a s i b l e  s o l u t i o n  should be sought ,  even though t h e r e  
might be some temporary disadvantages r e s u l t i n g .  S p e c i f i c a l l y ,  the  Committee 
be l i eves  i t  i s  p r e f e r a b l e  t o  accept  temporary de lays  i n  t h e  program i n  order  t o  
achieve  t h e  b e s t  s o l u t i o n  a t t a i n a b l e  under p re sen t  and foreseeable  circumstances.  
Furthermore,  i f  such a s o l u t i o n  cannot be inmediately achieved , i t  should be the  
u l t i m a t e  o b j e c t i v e  toward which any s t e p s  taken now should lead. 

It i s  t h e  Committee's 

optinnun Procedure 

The Committee agreed tha t  under present  and fo reseeab le  condi t ions  a s i n g l e  
c i v i l  defense  r e s e a r c h  f a c i l i t y  would provide t h e  b e s t  procedure f o r  managing 
the OCD r e s e a r c h  program. 
t h a t  i t  i s  t h e  only procedure whereby a f u l l y  i n t e g r a t e d  r e sea rch  approach t o  
the  whole c i v i l  defense  problem can  be achieved.  
d e t a i l e d  d i scuss ion .  

This  conclus ion  i s  based on the  Committee's convic t ion  

See Appendix B f o r  a more 

Recommendation. The Conrmittee the re fo re  reconmends t h a t  OCD e s t a b l i s h  a 
c i v i l  defense  r e s e a r c h  f a c i l i t y  w i t h i n  e i t h e r  a new o r  e x i s t i n g  l abora to ry  o r  
r e s e a r c h  i n s t i t u t i o n .  The f a c i l i t y  should f e e l  a t r u e  r e s p o n s i b i l i t y  f o r  re- 
sea rch  on t e c h n i c a l  and ope ra t iona l  problems of c i v i l  defense.  It should be 
respons ive  only t o  the  demands of c i v i l  defense ,  and t o  a l l  a spec t s  thereof .  
Not only should t h i s  f a c i l i t y  have a d i r e c t  l i n e  of c o m u n i c a t i o n  w i t h  t h e  OCD, 
b u t  i t  should come d i r e c t l y  under t h e  ope ra t ing  a u t h o r i t y  of 00, e l imina t ing  
any e s t a b l i s h e d  cha in  of command coming from t h e  headquarters  of t he  l abora to ry  
o r  r e s e a r c h  i n s t i t u t i o n  concerned. The c i v i l - d e f e n s e  f a c i l i t y  should be a b l e  . 
t o  subcon t rac t  those  p a r t s  of t h e  c i v i l  defense  r e s e a r c h  program assigned t o  
it which can  be c a r r i e d  out b e t t e r  a t  o t h e r  i n s t i t u t i o n s .  
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APPENDIX A 

Comments and Recommendations on OCD Research 

Given below a r e  t h e  comments prepared by the  s e v e r a l  groups and ind i -  
v idua ls  dur ing  the  examination of OCD research .  The Advisory Committee on 
Civ i l  Defense p re sen t s  them as supplements t o  i t s  r e p o r t .  

I. Statement of D r .  Robert  J .  Hansen, D r .  Harold A. Knapp and D r .  Lewis  V.  
Spencer. 
the  Committee, May 27 & 28, 1963, on Planning Requirements and Ef fec t ive -  
ness S tud ie s  .) 

(Excerpt  from s ta tement  prepared by s p e c i a l  working group of 

It i s  of fundamental importance the re fo re  t h a t  

A .  Deta i led  expos i t i ons  of poss ib l e  a t t a c k s  i n  terms of weights ,  types ,  
geographic  and t i m e  d i s t r i b u t i o n  of weapons be pred ic ted  f o r  t h e  

near f u t u r e ,  and up t o  10 years  i n  the  f u t u r e ,  us ing  information from 
a l l  s u i t a b l e  i n t e l l i g e n c e  sources  and t a r g e t i n g  d o c t r i n e .  

B. For each of t h e  presupposed a t t a c k s  p r e d i c t  t h e  fol lowing:  

1. warning t i m e s  as a func t ion  of geography, and var ious ,warn ing  
sys  tern , 
b l a s t  p re s su res ,  nuc lear  r a d i a t i o n ,  thermal r a d i a t i o n ,  f a l l o u t  
p a t t e r n s  as a f u n c t i o n  of geography, t i m e  of y e a r ,  

2 .  

3 .  i n t e r p r e t  t h e s e  d a t a  i n  terms of phys i ca l  damage t o  bu i ld ings ,  
u t i l i t y  and cannnunications f a c i l i t i e s ,  t r a n s p o r t a t i o n  rou te s  
and f a c i l i t i e s  , i ndus t ry ,  s to red  goods , water supply and sewage 
d i s p o s a l  systems, h o s p i t a l s  and r e l e v a n t  medical personnel and 
s u p p l i e s ,  f o r e s t  and a g r i c u l t u r a l  c rop  damage, 

4 .  i n t e r p r e t  t h e  phys ica l  phenomena i n  terms of c a s u a l t i e s  and 
m o r t a l i t i e s  t o  people f o r  

a .  t he  popula t ion  unshe l te red  and unwarned 
b .  t h e  popula t ion  unshe l te red  and warned 
c .  t he  popula t ion  s h e l t e r e d  t o  va r ious  degrees  as p r w i d e d  by 

c i v i l  defense programs of s e v e r a l  grades ( i . e .  , f a l l o u t  
s h e l t e r  on ly ,  f a l l o u t  s h e l t e r ,  b l a s t  s h e l t e r  of var ious  
grades and p l ans ) .  

5. f o r  t h e  va r ious  c i v i l  defense programs estimate t h e  c o s t  of such 
program f o r  s t r u c t u r e s ,  f a c i l i t i e s  , personnel  c o s t s ,  e t c .  

C .  The r e s u l t s  of t h e s e  s t u d i e s  should be presented i n  t e r n  t h a t  

1. g ive  t h e  o v e r a l l  p i c t u r e  of the  count ry ,  

2 .  g ive  a n  inventory of people,  bu i ld ings ,  f a c i l i t i e s ,  n a t u r a l  
r e sources ,  
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3 .  presen t  d e t a i l e d  p i c t u r e s  of what happens t o  a community t h a t  

a .  s u f f e r s  ex tens ive  b l a s t  and f i r e  damage 
b .  s u f f e r s  f a l l o u t  only 
c .  s u f f e r s  some in te rmedia te  e f f e c t s  

D .  .The impact of t h e  weapons e f f e c t s  on people and f a c i l i t i e s  should be 

c o n t r o l  system, what problems are paramount t o  such a system and what 
a l t e r n a t i v e  ways are poss ib l e  t o  so lve  such problems. 

s tud ied  t o  determine what requirements are imposed on the  command and 

The r e s u l t s  of t h e s e  s t u d i e s ,  which should be of a cont inuing na tu re ,  
can  serve four  extremely important  func t ions .  

1. The i d e n t i f i c a t i o n  of unknown f a c t s  concerning r eac t ions  of people,  

gu id ing  t h e  r e s e a r c h  program. 
f a c i l i t i e s ,  systems , e t c .  t o  weapons and a n c i l l i a r y  e f f e c t s ,  thus 

2 .  The real is t ic  eva lua t ion  of command and con t ro l  problems. 

3 .  Regional and l o c a l  bases  f o r  planning, and most s i p n i f i c a n t l p  

4 .  A n a t i o n a l  b a s i s  for planning. 

A whole graded syst'em of reports should be w r i t t e n  and a v a i l a b l e  which 
can  serve 

1. as a guide and t r a i n i n g  a i d  t o  o f f i c i a l s  and opera tors  a t  l o c a l ,  
and r e g i o n a l  levels,  

2 .  as a guide t o  nationwide planning of c i v i l  defense  systems, 

3 .  as a guide f o r  t h e  planning of pos t  a t t a c k  government, i ndus t ry  
mob i l i za t ion ,  movement of goods from one l o c a l i t y  t o  another ,  e tc .  

The s a l i e n t  f a c t  t h a t  mot iva tes  t h i s  program i s  t h a t  few, i f  any, people 
involved i n  t h e  planning and implementation of c i v i l  defense  programs, 
p a r t i c u l a r l y  a t  l o c a l  and r e g i o n a l  leve ls ,have  any real is t ic  concept of the  
environment w i t h i n  which they  must opera te  i n  t h e  a t t a c k  and pos t  a t t a c k  
pe r iods .  
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11. Personal  V i e w s  of D r .  Haro1d.d. Knapp. Member Advisorv Committee on C i v i l  
Defense.  
1963. ) 

(Sununary of memorandum f o r  Members of Committee , dated 24 May 

A t  p r e s e n t ,  the  OCD Research program c o n s i s t s  of approximately 200 con- 
tracts w i t h  a l a r g e  v a r i e t y  of c o n t r a c t o r s ,  monitored by about 30 people wi th  
t e c h n i c a l  background. From t h e  t i t l e  of t he  p r o j e c t s ,  i t  would appear t h a t  
every conce ivable  problem area i s  covered a t  least  once. Upon c l o s e  examina- 
t i o n ,  however, i t  i s  n o t  ev iden t  t h a t  those  problems which are most important 
are r e a l l y  covered a t  a l l ,  o r ,  a l t e r n a t e l y ,  t h a t  t h e r e  i s  reasonable  assurance 
t h a t  s o l u t i o n s  w i l l  be f o r t h c m i n g  . 

This  conclus ion  w a s  reached by starting w i t h  the  assumption t h a t  t h e  most 
d i r e c t  way t o  eva lua te  a r e sea rch  program i s  t o  determine how w e l l  it: 

a.  Has solved (or  i s  so lv ing)  s p e c i f i c ,  w e l l  formulated problems of 
recognized importance and presented the  r e s u l t s  i n  terms which are 
clear and u s e f u l .  

b. Finds problems which were not  recognized,  o r  formulates  problems 
only poor ly  def ined ,  and e i t h e r  so lves  them, o r  puts  them i n  a 
form i n  which they can be so lved .  

c .  Recognizes t h a t  i f  t he  s o l u t i o n s  t o  some problems are c r u c i a l  and 
necessary  f o r  a success fu l  program, t h e s e  problems must r ece ive  the 
h i g h e s t  p r i o r i t y ,  and otherwise d i s t r i b u t e  i t s  a v a i l a b l e  e f f o r t  i n  
such a way t h a t  t h e  u s e f u l  ou tput  i n  terms of volume and importance 
is  i n  sane  sense  maximized. 

I n  some r e s p e c t s  i t e m  c -- which involves  doing some resea rch  on w h a t  r e sea rch  
t o  do -- is t h e  most d i f f i c u l t  and most important t a s k  t o  be accomplished i n  a 
newly developing r e sea rch  program. It i s  on t h i s  p o i n t  t h a t  t he  p re sen t  pro- 
gram i s  u n s a t i s f a c t o r y .  

The requirement f o r  n a t i o n a l  planning o b j e c t i v e s ,  and f o r  t h e  s t u d i e s  
c a l l e d  f o r  by D r .  Tompkins (see below) are necessary .  Perhaps 30% of t h e  OCD's 
r e sea rch  program should be d i r e c t e d  toward c l e a r l y  s t a t e d ,  d e t a i l e d ,  unc la s s i -  
f i e d  s o l u t i o n s  t o  those problems. This  i s  n o t  apparent ,  and t h e r e  i s  no 
i n d i c a t i o n  t h a t  t h e r e  w i l l  be c l e a r  and u s e f u l  answers t o  t h e  fol lowing 
quest ions : 

a. What degree of p r o t e c t i o n  a g a i n s t  b l a s t ,  f i r e ,  and f a l l o u t  can  
be p ro jec t ed  as necessary  f o r  s u r v i v a l  i n  va r ious  areas of t h e  
US under va r ious  condi t ions  of a t t a c k ,  now and i n  t h e  f u t u r e ?  

b. How much i t  would r e a l i s t i c a l l y  c o s t  i n  t y p i c a l  communities t o  
achieve  var ious  levels of p r o t e c t i o n  a g a i n s t  a l l  t h e  e f f e c t s  of 
nuc lea r  weapons under t h e  va r ious  cond i t ions  which might be 
a n t i c i p a t e d  i n  t h e  event  of w a r ?  

c .  What degree of b l a s t  p r o t e c t i o n  can be  achieved f o r  underground 
s h e l t e r s  of va r ious  des igns  u t i l i z i n g  s tandard  bui ld ing  materials, 
e .g . ,  c inder  b lock  w a l l s ?  
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The recommendation f o r  a u g m e n t a t i o n  of P r o j e c t  4100 (see f i r s t  paragraph 
It i s  a d i f f i c u l t  type of r e sea rch  of Dr. Tmpkins  summary) i s  endorsed. 

r equ i r ing  access  t o  s e n s i t i v e  information and c l o s e  con tac t  between r e sea rche r s  
and those r e s p o n s i b l e  f o r  t h e  program. 

Also endorsed i s  t h e  recommendation f o r  a c e n t r a l  c i v i l  defense r e sea rch  
and development l abora to ry .  
c a p a b i l i t y  should be e s t a b l i s h e d  w i t h i n  M r .  Pi t tman ' s  o f f i c e  t o  s tudy b a s i c  
problems of c i v i l  defense  and t o  use  the  r e s u l t s  of a l l  c i v i l  defense and re- 
l a t e d  r e sea rch .  It should g ive  t h e  Secre ta ry  i t s  b e s t  s c i e n t i f i c  advice with-  
out  being inf luenced  by e x i s t i n g  po l i cy  of OCD, t h e  Defense Department, o r  t h e  
Adminis t ra t ion.  This group should do fundamental th inking  on c i v i l  defense .  

I n  a d d i t i o n ,  a small ( 5  o r  6 s c i e n t i s t s )  r e sea rch  

(See a l s o  D r .  Knapp's Article i n  the  "Bu l l e t in  of t he  A t o m i c  S c i e n t i s t s "  
Apr i l  1963, Vol. X I X ,  No. 4 ) .  
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111. Personal  V i e w s  of M r .  Luke Vortman. Member Subcommittee on P ro tec t ive  
S t r u c t u r e s .  (Sunnnary of le t ter  t o  Mr. Park ,  da ted  Apr i l  1, 1963.) 

L i s t ed  i n  order  of importance are s ix  major r e sea rch  problems not  now 
rece iv ing  s u f f i c i e n t  a t t e n t i o n  from OCD. 

1. Casual ty  Estimates. It i s  doubt fu l  i f  OCD computer programs have 
g iven  s a t i s f a c t o r y  answers t o  quest ions of how t o  p r o t e c t  people,  
i . e . ,  what kinds of s h e l t e r  are b e s t  - -  because (1) problem 
s i m p l i f i c a t i o n  t o  f i t  t h e  computer may have s e r i o u s l y  a f f e c t e d  
accuracy;  (2) the  r i g h t  quest ions may not  have been asked; and (3)  
imputs may have been inadequate .  

Only c a r e f u l  s c r u t i n y  of each problem can  so lve  the  f i r s t  doubt.  

For  the second,  a sk  

What i s  t h e  v u l n e r a b i l i t y  o f :  

(a) An unshe l t e red ,  unwarned populat ion (as a func t ion  of t i m e  
of day).  

(b) An unshe l t e red ,  b u t  warned populat ion (as a func t ion  of 
warning" time as w e l l  as of time of day) .  

(c) A popula t ion  wi th  f a l l o u t  s h e l t e r s  only (as  a func t ion  of 
p r o t e c t i o n  f a c t o r ) .  . "  

(d) A popula t ion  w i t h  a t  least  f a l l o u t  p r o t e c t i o n  f o r  a l l  b u t  
vary ing  degrees  of b l a s t  p ro t ec t ion  for  those near  t a r g e t  
area. 

Varying types of enemy attacks would have t o  be examined t o  de t e r -  
mine t h e  s e n s i t i v i t y  of t h e  outcome on va r ious  enemy opt ions.  

For t h e  t h i r d  , t he  imputs r e q u i r e  cmbined  cons ide ra t ion  by 7 d i s c i p l i n e s  : 
Behavioral  S c i e n t i s t s ,  S t r u c t u r a l  Engineers , Radia t ion  B io log i s t s ,  Blast 
B i o l o g i s t s ,  Thermal B i o l o g i s t s ,  Weapons E f f e c t s  P h y s i c i s t s ,  and Mathema- 
ticians ( in  a subse rv ien t  r o l e ) .  

Such a n  i n t e r - d i s c i p l i n a r y  group can  use Hiroshima and Nagasaki d a t a ,  
and r e c e n t  l abora to ry  f i n d i n g s ,  t o  i n t e r p r e t  c a s u a l t i e s  i n  s t r u c t u r e s  
and o the r  environments i n  a US a t t a c k .  Appl ica t ion  of Japanese d a t a  t o  
US environments must be i n  term of s t r u c t u r a l  d i f f e r e n c e s ,  and r equ i r e s  
judgments of b e s t  minds a v a i l a b l e ,  working as a s tudy  group. 

U n t i l  adequate  c a s u a l t y  c r i te r ia  are e s t a b l i s h e d ,  sys  t e m  s t u d i e s  t o  
eva lua te  re la t ive  m e r i t s  of var ious  approaches t o  a s h e l t e r  program may 
y i e l d  m i s  l ead ing  r e s u l t s  . 

2 .  Vulne rab i l i t y  D e f i n i t i o n  f o r  Target Areas. The r e s u l t s  of a n  

u a l s ,  i n d u s t r i e s  and u n i t s  of government i n  determining t h e  l e v e l  of 
u n c l a s s i f i e d  t a r g e t  a n a l y s i s  are badly needed t o  a i d  both  ind iv id-  
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p r o t e c t i o n  which is  r equ i r ed  a t  a p a r t i c u l a r  l oca t ion .  
more work is  requi red  than has been done he re to fo re  on the  s e n s i t i v i t y  
of t he  p r o t e c t i o n  requi red  a t  s p e c i f i c  po in t s  t o  changes i n  the  attack 
opt ions  a v a i l a b l e  t o  an enemy. Although i n t e l l i g e n c e  information i s  
necessary t o  develop the  v u l n e r a b i l i t y  information a n t i c i p a t e d  here ,  
cons ide rab le  thought should be given t o  producing r e s u l t s  which are i n  
themselves u n c l a s s i f i e d .  One commonly hears  s ta tements  t o  the e f f e c t  
t h a t  such information should be c l a s s i f i e d  because i t  provides a n  
enemy wi th  an  a t t a c k  p l an  a g a i n s t  t h i s  count ry .  I n v e s t i g a t i o n  should 
be made t o  show whether,  w i t h  the  var ious  opt ions  a v a i l a b l e  t o  a n  enemy, 
t h e  r e s u l t s  i n  terms of t a r g e t  v u l n e r a b i l i t y  d e f i n i t i o n  are apprec iab ly  
d i f f e r e n t  on an  average from a p lan  he i s  l i k e l y  t o  have a r r i v e d  a t  f o r  
h imsel f .  
u n c l a s s i f i e d  information and the  o ther  making use  of a l l  a v a i l a b l e  
i n t e l l i g e n c e .  I f  t he  r e s u l t s  i n  terms of l o c a l  v u l n e r a b i l i t y  contours  
are n o t  s i g n i f i c a n t l y  d i f f e r e n t ,  then t h e  need f o r  c l a s s i f i c a t i o n  i s  not  
e s t a b l i s h e d .  Also, i t  may be poss ib l e  t o  show t h a t  from an  u n c l a s s i f i e d  
e n d - r e s u l t  i n  terms of l o c a l  v u l n e r a b i l i t y  contours ,  i t  i s  n o t  poss ib l e  
t o  e x t r a p o l a t e  back t o  a s p e c i f i c  a t t a c k  p l an  which r evea l s  the  i n t e l l i -  
gence upon which i t  w a s  based. 

Considerably 

This can  be done by arranging two a t t a c k s ,  one using only 

3 .  OP t imized ,  Standardized S h e l t e r  Designs.  Many s h e l t e r  designs have 
been publ ished by OCD f o r  both f a m i l i e s  and l a r g e r  groups.  Emphasis 

has been placed on s h e l t e r s  i n  schools ,  h o s p i t a l s ,  underground garages,  
etc. ,  which are compatible w i t h  the  incen t ive  program now envis ioned.  
Designs f o r  p r i v a t e  a n d . p u b l i c  s h e l t e r s  and f o r  both fami ly  and group 
s h e l t e r s  are needed. I n  a n  a t tempt  t o  keep c o s t s  down, cons iderable  
emphasis has been placed on inexpensive and makeshi f t  s h e l t e r s .  While 
these are necessary,  t he re  i s  also a c ry ing  need f o r  a series of 
s tandard  family and group s h e l t e r  designs f o r  f a l l o u t  as w e l l  as f o r  
overpressure  of i nc reas ing  incremental  levels. Complete and optimized 
i n  terms of p r o t e c t i o n  and economic cons t ruc t ion ,  these  i d e a l  designs 
would serve as a s tandard  a g a i n s t  which t o  compare t h e  adequacy of t he  
makeshif t  she1  ter. 

4 .  Acceptable Nationwide Radia t ion  Burden. To avoid the  danger t h a t  
programs (such as t h e  marking and s tocking  f o r  f a l l o u t  s h e l t e r s  of 

e x i s t i n g  s t r u c t u r e s )  may use  p r o t e c t i o n  s tandards  based on emergency 
exposure levels f o r  s p e c i a l  cases  taken from NCRP Report  1/29, t h e  NCRP 
or a s i m i l a r  group should be asked t o  determine what r a d i a t i o n  dose is 
accep tab le  as a nationwide s tandard  f o r  newly cons t ruc ted  s h e l t e r s .  
This s tandard  should be based on the  average r a d i a t i o n  burden one would 
b e  w i l l i n g  t o  accept  i n  a n  i d e a l  program f o r  s h e l t e r i n g  the  e n t i r e  
popula t ion .  Planning and des ign  of s h e l t e r s  should recognize exposures 
a n t i c i p a t e d  a f t e r  at tack and should 

(1) minimize doses rece ived  i n  t h e  s h e l t e r  from a n t i c i p a t e d  f a l l o u t  
and prompt r a d i a t i o n ,  and 

(2) minimize doses af ter  a n  attack by planning d u r a t i o n  of s t a y  i n  
s h e l t e r  t h a t  w i l l  r e s u l t  i n  exposure on emerging t h a t  is  t h e  
minimum c o n s i s t a n t  w i t h  pos t - a t t a c k  cond i t ions .  
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5 .  Regional or  Local Basis f o r  Planning. 

f u l f i l l s  the  need f o r  a d e f i n i t i o n  of those areas i n  t h e  country where 
evacuat ion  may v i e  w i t h  s h e l t e r s  i n  providing p r o t e c t i o n  f o r  t he  
popula t ion .  There are between t h e  Miss i s s ipp i  River and reg ions  inland 
from our West Coast r a t h e r  l a r g e  a reas  from which populat ions might be 
evacuated from the  few r a t h e r  widely d ispersed  t a r g e t  areas i n t o  
v i c i n i t i e s  whose probable  r a d i a t i o n  l e v e l s  are s u f f i c i e n t l y  low t h a t  
they would be a b l e  t o  su rv ive  wi thout  f a l l o u t  p ro tec t ion .  An e f f o r t  
should be made t o  determine such areas. 

Only a few subtasks of the  
r e s e a r c h  program are devoted t o  s t u d i e s  concerning evacuat ion.  None 

6 .  B i o l o n i c a l l v  P r e f e r a b l e  Levels of Overpressure.  Information is  

beings and o ther  b i o l o g i c a l  systems which i s  va luab le  f o r  determining 
phys ica l  e f f e c t s  f o r  t h e  e s t ima t ion  of c a s u a l t i e s .  
level, probably below a pa in  threshold ,  is a more d e s i r a b l e  b a s i s  f o r  
new s h e l t e r  des igns .  Where slow-act ing b l a s t  va lves ,  or  makeshi f t  equip- 
ment such a s  sand f i l t e r s ,  are a n t i c i p a t e d  f o r  u se  i n  a b l a s t  environment, 
i t  i s  d e s i r a b l e  t o  know t h e  e f f e c t  of t he  overpressure and the  rate of 
r ise  of t h e  pressure  i n s i d e  t h e  s h e l t e r  upon the  occupants. 
e x p e c i a l l y  d e s i r a b l e  t h a t  t h e  subpain threshold  of t hese  parameters be 
determined s o  they can  be used as des ign  goa l s .  

a v a i l a b l e  on the  pa tho log ica l ly  determined b l a s t  damage t o  human 

However, some lower 

It is 
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I V .  Personal  Views of P ro f .  H. C .  H o t t e l ,  Chairman of Cormnittee on F i r e  
Research. (Ex t rac t  from l e t t e r  t o  Mr. W a l m e r  E.  S t rope ,  dated January,  
30, 1963 . )  

The b i g g e s t  s i n g l e  problem i n  the na t iona l  defense  a rea  i n  r e l a t i o n  t o  
f i r e  i s  t h a t  of acqui r ing  s u f f i c i e n t  understanding of very la rge  f i r e s ,  in- 
cluding f i r e  s torms ,  t o  p e r m i t  v i s u a l i z a t i o n  and p r e d i c t i o n  of the  e f f e c t  of 
such f i r e s  on t h e  problems of v e n t i l a t i o n  of p r o t e c t i v e  s t r u c t u r e s  w i t h i n  t h e  
f i r e  a r e a  and on the  spread of f i r e  a t  i t s  edges.  This  enormous ques t ion  
cannot be answered i n  our opin ion ,  or  experiments be e f f e c t i v e l y  planned t o  
y i e l d  the  answer,  u n t i l  w e  f i r s t  have answers t o  many l e s s e r  ques t ions ;  and n 
l i s t i n g  of some of those lesser quest ions in t h e  approximate order i n  which 
they might p r o f i t a b l y  be a t t acked ,  should be of h e l p  t o  any group planning a n  
experimental  program on l a r g e - f i r e  phenomena. The quest ions t h a t  deserve 
s tudy inc lude  these  : 

1. How do r e g u l a r l y  spaced f i r e s  i n t e r a c t ?  What is  the  e f f e c t ,  on the 

spacing o f  f i r e s  and of i n d i v i d u a l - f i r e  s i z e ?  (The u n i t  f i r e s  of t h e  
complex must be of a minimum s i z e  l a rge  enough t o  guarantee tu rbu len t  
n a t u r a l  convect ion w i t h i n  t h e  f i r e  plumes.) 

f low p a t t e r n s  of r i s i n g  ho t  gas columns i n  a g r a v i t y  f i e l d ,  of t he  

2 .  What i s  the  p a t t e r n ,  i n  t i m e ,  of bui ldup of flows i n  i n t e r a c t i n g  
f i r e s  ? 

3 .  What i s  the  inf luence  of t h e  f u e l  bed, - i t s  mean hydraul ic  r ad ius  
and t h a t  of t h e  i n t e r n a l  a i r ,  - on the  burning ra te?  

4 .  What i s  the  inf luence  of randomness of placement of combustion center - .  
on t h e  i n t e r a c t i o n  phenomena r e f e r r e d  t o  i n  items 1 and 2? 

5. TO what e x t e n t  does a l a r g e  f i r e  i n t e r a c t  w i t h  atmospheric l apse  r a t e  
and humidity,  i . e . ,  what is  the  e f f e c t  of t h e  l a t t e r  v a r i a b l e s  on t h e  

c u r r e n t s  above f i r e s  of va r ious  s i z e s ,  and on the  ho r i zon ta l  inf lows? 
(Both l a p s e  r a t e  and humidity are included because the f i r s t  determined 
the  e x t e n t  t o  which a p a r c e l  of 'Teated and combustion-moisture laden a i r  
cont inues  t o  main ta in  a n e t  upward buoyancy f o r c e  as it rises i n t o  a i r  
which, i f  t he  lapse  r a t e  i s  subad iaba t i c ,  w i l l  u l t i m a t e l y  s t o p  the  buoyan,:; 
and the  second he lps  determine the  e x t e n t  t o  which the  phenomenon of 
buoyancy c r e a t i o n  by condensat ion of r i s i n g  moisture  laden a i r  - analogou:; 
t o  r a i n  formation i n  t r o p i c a l  cyclones - c o n t r i b u t e s  a fo rce  t o  t h e  f i r e  
column . ) 
6 .  Is the  pe r iphe ra l  inf low t o  such f i r e  systems high enough t o  exp la in  

f i r e - s t o r m  phenomena? How does r o t a t i o n  i n  t h e  atmosphere, - which 
i s  always a s soc ia t ed  w i t h  t h e  ex i s t ence  of a h o r i z o n t a l  g rad ien t  i n  wind 
v e l o c i t y  -,  a f f e c t  t he  f l o w  p a t t e r n  around and through a f i r e  on a con- 
t r o l l e d  area? I s  r o t a t i o n  a n  e s s e n t i a l  i n g r e d i e n t  f o r  f i r e - s to rm bui ldup? 

7. How do concent ra t ions  of C02,  e, CO and smoke vary  a t  ground l e v e l  
under var ious  combinations of meteoro logica l  and t a r g e t  condi t ions  

mentioned? (There is  an  expec ta t ion  here  of many answers; c e r t a i n l y  no 
prospec t  t h a t  smoke o r  CO concent ra t ions  found to  be r ep resen ta t ive  of 
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some condi t ions  of t a r g e t  and weather are n e c e s s a r i l y  app l i cab le  t o  o ther  
condi t ions  .) 

These are d i f f i c u l t  ques t ions  c a l l i n g  for a very  ex tens ive  and expensive 
r e sea rch  program. They cannot  be a t tacked  a l l  a t  once wi th  anything l i k e  the 
economy of man hours and material t h a t  would a t t e n d  t h e i r  consecut ive a t t a c k ,  
a l though several could p r o f i t a b l y  be under a t t a c k  s imultaneously.  
any measure of success  t o  be expected from l a r g e - s c a l e  ( m i l e  square) burns with-  
out  some cons iderable  headway having f i r s t  been made on some of t he  above seven 
items. Some of them w i l l  of course  themselves involve  f a i r l y  l a rge - sca l e  f i e l d  
tes ts  . 

I cannot see 

As t o  t h e  e x t e n t  t o  which your present  program embraces s t u d i e s  of t he  above 
type, i t  i s  d i f f i c u l t  from reading  c o n t r a c t  proposals  and progress  r e p o r t s  t o  
determine whether t h e  seven items above are rece iv ing  a t t e n t i o n .  I suspec t  t h a t  
i f  they are, i t  i s  p r e s e n t l y  q u i t e  inadequate.  
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V. Personal  Views of D r .  John W .  Raker. Member Advisorv Committee on C i v i . i  
Defense. (Ex t rac t  from l e t t e r  t o  M r .  Park, dated June 5 ,  1963.) 

Important  gaps seem t o  e x i s t  i n  b i o l o g i c a l  and medical a reas  r e l a t e d  t o  
che c i v i l  defense  r e sea rch  program. These gaps a r e  of s e v e r a l  genera l  
v a r i e t i e s :  (1) I n  s p e c i f i c  information on biomedical e f f e c t s  of r a d i a t i o n  
as they apply t o  the  problem of handl ing of the  i n j u r e d .  
of t he  p re sen t  s t a t u s  of o rgan iza t ion  and preparedness of t h e  medical 
f a c i l i t i e s  of t he  na t ion  f o r  management of the  c a s u a l t i e s  of nuc lear  war fa re .  
(3) In e x p l o r a t i o n  of p o s s i b l e  plans which could be developed f o r  the i n t e -  
g r a t i o n  of ope ra t iona l  management of mass c a s u a l t i e s .  

(2)  I n  assessment 

Among the  p ieces  of s p e c i f i c  information needed i n  order  b e t t e r  t o  under- 
s tand  the  biomedical e f f e c t s  of nuc lear  weapons a r e  d a t a  on the  r e s u l t s  of 
combinations of i n j u r i e s .  W e  know something about t he  sepa ra t e  e f f e c t s  of 
r a d i a t i o n ,  thermal damage, and phys ica l  i n j u r y  on t h e  ind iv idua l .  We need t o  
l e a r n  more about  t he  e f f e c t s  produced by these  i n j u r i e s  when they occur 
s i m u l  taneous l y  . 

From a v a i l a b l e  evidence,  l i t t l e  e f f o r t  has  been put  i n t o  the  eva lua t ion  
of t h e  p re sen t  s t a t e  of preparedness  of the  country i n  t h e  medical f i e l d .  A s  
has been pointed o u t  be fo re ,  t h i s  needs t o  be accomplished before  reasonable  
plans can  be evolved f o r  t he  management of c a s u a l t i e s .  

The evo lu t ion  of plans f o r  i n t e g r a t e d  casua l ty  c a r e  could be i n i t i a t e d  by 
p i l o t  s t u d i e s  i n  se l ec t ed -  areas which have manifested i n t e r e s t  and competence 
i n  t h i s  f i e l d .  From these  p i l o t  s t u d i e s  and o the r  work, it should be poss ib l e  
t o  develop ope ra t iona l  p lans  f o r  i n t e g r a t i o n  of  c a s u a l t y  c a r e  f o r  l o c a l  areas, 
f o r  l a r g e r  r eg ions  of t he  count ry ,  and eventua l ly  f o r  t he  n a t i o n  a t  l a r g e .  
Such opera t iona l  plans would be based upon t h e  d i f f e r e n t  planning assumptions 
evolved by the  s t u d i e s  prev ious ly  recommended. Such plans would contemplate 
the  i n t e g r a t i o n  of medical handl ing of m a s s  c a s u a l t i e s  inc luding  the  func t ions  
of rescue  , t r a n s p o r t a t i o n ,  t r i a g e  , d i s t r i b u t i o n  of c a s u a l t i e s  t o  a v a i l a b l e  
f a c i l i t i e s ,  the  development of a command and c o n t r o l  system f o r  rendering 
pol icy  dec i s ions  governing medical c a r e ,  and communication between h o s p i t a l s  
and the  command and c o n t r o l  system. The development of such a comprehensive 
o v e r a l l  p l an  f o r  l o c a l  areas seems d e s i r a b l e  f o r  the  management of n a t u r a l l y  
occurr ing d i s a s t e r s  and i t  i s  a b s o l u t e l y  e s s e n t i a l  f o r  l a r g e  reg ions  and f o r  
the e n t i r e  country i f  t h e  c i v i l  defense  e f f o r t  i s  t o  be e f f e c t i v e .  

- 16- 



V I .  Personal  V i e w s  of D r .  L. V .  Spencer,  Member of Advisory Committee, Chair-  
man, Subcommittee on Radia t ion  Sh ie ld ing ,  da ted  June 10 ,  1963.  

Future  r e sea rch  on the  nuc lear  r a d i a t i o n  sh ie ld ing  aspec ts  of c i v i l  de- 
f ense  must take  i n t o  account s e v e r a l  problems. 

F i r s t ,  t h e r e  does no t  y e t  e x i s t  an  engineer ing methodology f o r  i n i t i a l  
r a d i a t i o n s  which is comparable t o  t h a t  f o r  f a l l o u t  r a d i a t i o n s .  Such a method- 
ology would be needed i n  any case  f o r  i t s  app l i ca t ions  t o  design c r i t e r i a  f o r  
s h e l t e r s  incorpora t ing  b l a s t  p r o t e c t i o n .  Recent p u b l i c i t y  about 100 megaton 
b u r s t s ,  neutron bombs, and l a r g e  a n t i - m i s s i l e  devices  suggest  t h a t  t h e  need 
f o r  such a methodology i s  inc reas ing .  F i r s t  s t e p s  i n  t h i s  d i r e c t i o n  are being 
encouraged by the  Radia t ion  Shie ld ing  Subcommittee. 

Second, t he  experimental  p rogress  on problems r e l a t i n g  t o  the  f a l l o u t  
methodology has progressed t o  t h e  p o i n t  t h a t  a reassessment of many f e a t u r e s  
and types of d a t a  i s  now i n  o rde r .  Such a reassessment  has begun, and i t  
should c a r r y  through t o  a complete a n a l y s i s  of a l l  phases of t h i s  methodology. 

Th i rd ,  a s t a r t  has been made towards incorpora t ing  sh ie ld ing  r e s e a r c h ,  
and the  corresponding p r o t e c t i o n  technology, i n t o  c i v i l ,  a r c h i t e c t u r a l ,  and 
nuc lear  engineer ing  c u r r i c u l a .  But t he  l i t e r a t u r e  i s  n o t  adequate,  and the  
whole e f f o r t  i s  not  r e a l l y  accepted as y e t .  Constant ,  r a t h e r  than  sporad ic ,  
e f f o r t  i n  t h i s  d i r e c t i o n  i s  important .  

. .  
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VII. Subcommittee on P r o t e c t i v e  S t r u c t u r e s .  ( E x t r a c t  from Minutes of 8 t h  Meet- 
i n g ,  A t l a n t a ,  G a . ,  February 2 7  & 2 8 ,  1963.)  

With r e f e r e n c e  t o  the ques t ion  of subdividing the program and g iv ing  man- . .  
agement r e s p o n s i b i l i t y  t o  no more than t h r e e  c o n t r a c t o r s ,  the Subcommittee 
agreed on t h e  fo l lowing  po in t s :  1) the Subcommittee i s  g r e a t l y  concerned over 
the d e c i s i o n  t o  a s s i g n  management r e s p o n s i b i l i t y  f o r  l a r g e  sec t ions  of t he  
program t o  o u t s i d e  agencies  and re-endorsed the s ta tement  made by the  Advisory 
Committee i n  November 1961  which w a s  quoted i n  t h e  l e t t e r  from M r .  Pittman t o  
D r .  S e i t z  of January 1963 .  The Subcommittee cons iders  the proposal  only as an  
zxpedient  t o  be abandoned as soon a s  poss ib l e .  The Subcommittee agreed t h a t  
t he  conduct of c i v i l  defense r e sea rch  and development can c o n t r i b u t e  most 
e f f e c t i v e l y  t o  the  n a t i o n a l  program only i f  conducted o r  c l o s e l y  d i r ec t ed  by 
the Fede ra l  O f f i c e  r e spons ib l e  f o r  c i v i l  defense ;  
t h a t  the  s t a f f  of t he  i n s t i t u t i o n  s e l e c t e d  must be competent t o  do the r e sea rch  
themselves even though they may only manage subcon t rac t s ;  
agreed on t h e  fol lowing s ta tement :  

2)  t h e  Subcommittee agreed 

3) the  Subcommittee 

"The c i v i l  defense  r e sea rch  and development program l i e s  very c l o s e  
t o  t h e  formarrion of c i v i l  defense po l i cy .  J u s t  as t h e  u l t ima te  
formulat ion of m i l i t a r y  weapon systems i s  accomplished by Armed 
Se rv ices  S t , a f f s ,  not  by c o n t r a c t o r s ,  c i v i l  defense  planning must 
s t e m  from those  o f f i c e s  r e spons ib l e  for t he  c i v i l  defense program. 
For t h i s  r e a s o n ,  the  s h i f t i n g  of r e s e a r c h  management out of the  
OCD should no t  inc lude  such r e sea rch  areas as a r e  pr imar i ly  con- 
cerned w i t h  n a t i o n a l  po l i cy ,  government c o n t i n u i t y ,  publ ic  s a f e t y ,  
w a r  games and formuiat ing bas ic  po l i cy .  a 

A most appa ren t  d i v i s i o n  of poss ib l e  c o n t r a c t  management respons i -  
b i l i t y  r e s u l t s  i n  t h r e e  r a t h e r  d i s t i n c t  d i s c i p l i n a r y  groups: (1) a 
physics  and engineer ing s e c t i o n  t o  inc lude  both t h e  engineering- 
c o n s t r u c t i o n  and phenomenological aspec ts  of the  b l a s t ,  thermal and 
r a d i a t i o n  problems J (2)  a b io-sc ience  s e c t i o n  involv ing  the medical 
and ecoIogica1  concerns;  (3) a s o c i e t a l  s e c t i o n  dea l ing  wi th  the  
urban p lanning ,  t r a n s p o r t a t i o n ,  communications and socio-economic 
a s p e c t s .  Some i n v e s t i g a t i o n s  i n  t h e  l a s t  s e c t i o n ,  p a r t i c u l a r l y  
systems a n a l y s i s  e f f o r t s ,  should be r e t a i n e d  d i r e c t l y  under OCD 
management. 

It i s  e s s e n t i a l  t h a t  t he  OCD r e s e a r c h  d i r e c t o r  have d i r e c t l y  a v a i l -  
a b l e  a h igh ly  competent s t a f f  t o  adv i se  i n  program formulat ion.  Timely 
and meaningful r e s u l t s  from r e sea rch  e f f o r t s  can  n o t  be insured f o r  
such a l a r g e  and complex s e t  of problems wi thou t  extremely c a r e f u l  
and thorough guidance on t h e  t r a n s l a t i o n  of ob jec t ives  i n t o  program. " 

The on-going program was d iscussed  and t h e  Subcommittee agreed t h a t  a re- 
search  program should avoid review o r  s t a t e - o f - t h e - a r t  s t u d i e s  ; and d a t a  r e p o r t s  
t h a t  d o  n o t  c o n t a i n  ana lyses  o r  eva lua t ions .  The Subconni t tee  a l s o  warned of 
t a l e n t  l i m i t a t i o n s  t h a t  might make expansion of t h e  r e sea rch  base a was te fu l  
s t e p  . 
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17111. Subcommictee on Radia t ion-  Shie ld ing .  ( E x t r a c t  from Minutes of 14th 
Neet ing,  Washington, D . > C . ,  A p r i l  11 G 1 2 ,  1963.) 

The Subcommittee agreed gene ra l ly  t h a t  t h e  major needs were f o r  (1) 
s h e l t e r  designs , (2 )  extens ion  and improvement of survey ,  (3) v s l i d a t i o n  
of techniques and procedures f o r  es t imat ing  p r o t e c t i o n  f a c t o r s ,  and ( 4 )  
provis ion  of l i t e r a t u r e ,  e . g .  , :exts and publ ica t ions  of t echn ica l  i n fo r -  
mation i n  both p r o f e s s i o n a l  and popular p e r i o d i c a l s .  

The problem of reorganiz ing  the OCD r e sea rch  program t o  conform wi th  
the proposed concen t r a t ion  or' managemc..nt was d iscussed  a t  length .  The Sub- 
committee d id  not  agree  on any scheme f o r  subdividing the  program t o  fit 
two or t h r e e  agencies  ou t s ide  the OCD. During the  d i scuss ion  these  p o i n t s ,  
some of them c o n t r a d i c t o r y ,  were made by ind iv idua l  members: 
s u c c e s s f u l l y  conducted r e sea rch  i n  a manner somewhat s i m i l a r  t o  t h a t  
proposed f o r  OCD; under t h e  proposed p l an  i t  seems i n e v i t a b l e  t h a t  work by 
subcont rac t  would diminish d r a s t i c a l l y  wi th  r e s u l t i n g  lo s s  of proven capa- 
b i l i t y ;  under t h e  proposed p l an  c o s t s  might g o  up;  t he  proposed p lan  might 
r e s u l t  i n  decreased c o s t s ;  t he re  a r e  l a b o r a t o r i e s  t h a t  could manage a l l  
c i v i l  defense r e s e a r c h  except  work i n  the  behaviora l  s c i e n c e s ;  a breakdown 
by d i s c i p l i n e s  would e l imina te  e s s e n t i a l  coord ina t ion  func t ions ;  a d i s c i p l i n e  
breakdown i s  p r e f e r a b l e ;  a mixed d i s c i p l i n e  or system breakdown i s  p re fe r -  
a b l e ;  r e t e n t i o n  of t h e  planning func t ion  i n  OCD would be extremely d i f f i c u l t  
i f  no t  impossible  under the.proposed management scheme. 

There w a s  gene ra l  agreement on t h e  fol lowing:  

t he  AEC has 

(1) 

i n t e r n a l  s t r u c t u r e  of OCD admin i s t r a t ion  appears  d e s i r a b l e  
t o  e l i m i n a t e  evidences of d u p l i c a t i o n  and o b t a i n  the 
advantages of a b e t t e r  d i s t r i b u t i o n  of a v a i l a b l e  manpower, 
and p a r t i a l  r e l i e f  of a manpower shor tage  i n  r e sea rch .  

(2)  Any ou t s ide  agency o r  agencies s e l e c t e d  f o r  managing 

areas of r e sea rch  f o r  which it would be r e spons ib l e .  

A t  t h e  same t i m e  t h a t  such major changes i n  r e sea rch  
a d m i n i s t r a t i o n  are considered,  a c l o s e  look a t  the  

OCD r e sea rch  should have a proven c a p a b i l i t y  i n  the  

(3) 

it  i n  2 o r  3 agencies .  Furthermore i t  appears  p re fe rab le  
t o  work through nlajor c o n t r a c t s  i n  up t o  10 o r  s o  ou t s ide  
l a b o r a t o r i e s ,  r a t h e r  than  t o  use 3. This  l a t t e r  method 
r e q u i r e s  a d i f f e r e n t  approach bu t  can a l s o  reduce t h e  adminis- 
t ive  load a t  OCD. 

Concentrat ing r e sea rch  management r e s p o n s i b i l i t y  i n  
one ou t s ide  agency i s  much p r e f e r a b l e  t o  concent ra t ing  

( 4 )  I f  a s i n g l e  agency were chosen f o r  concen t r a t ing  manage- 
ment t h e r e  are a l t e r n a t i v e  procedures t h a t  could be 

followed: (a) use of a f a c i l i t y  f o r  management on ly ,  (b) add 
the  f u n c t i o n  of making t h e o r e t i c a l  s t u d i e s  as i n  RAM) or  Ramo- 
Wooldridge, o r  (3)  use  as a c i v i l  defense  l abora to ry  w i t h  in-  
house capac i ty  as w e l l  as f o r  management and s t u d i e s .  The Sub- 
committee w a s  d iv ided  , however, on which of t hese  a l t e r n a t i v e s  
w a s  p r e f e r a b l e .  
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a. Spec ia l  Group on Behavioral  Sc iences .  (Ex t rac t  from May 1 5 ,  1963 memo 
f o r  members of the  Advisory Committee from M r .  Park,  Subjec t :  Behavioral  
Science Aspects of the OCD Research Program.) 

The f u t u r e  publ ic  acceptance and con t inu i ty  of a n  e f f e c t i v e  c i v i l  defense 
program is c r i t i c a l l y  dependent on developing a c l o s e  f i t  between c i v i l  de- 
fense  opera t ions  and the on-going, normal needs of s o c i e t y ,  both n a t i o n a l  and 
i n t e r n a t i o n a l .  The r e s e a r c h  program should the re fo re  address  i t s e l f  t o  the  
broad ques t ion  of how c i v i l  defense  can be b u i l t  i n t o  the normal s o c i a l  s t r u c -  
t u r e  and thereby c o n t r i b u t e  t o  t h e  continuous p r o t e c t i o n  and enhancement of 
human l i f e .  

All c i v i l  defense r e sea rch  should be or ien ted  more toward t h e  ob jec t ive  
of dev i s ing  c i v i l  defense programs, equipment and techniques t h a t  would be 
use fu l  i n  peace time. The approach should be a s tep-by-s tep  r a t h e r  than  a 
c ra sh  program. It should s ta r t  w i t h  e x i s t i n g  s o c i a l  s t r u c t u r e s  (e .g . ,  po l i ce ,  
schools ,  churches,  armed fo rces )  and bu i ld  them up t o  g ive  them c i v i l  defense 
c a p a b i l i t y .  This  approach has been and could be f u r t h e r  appl ied  t o  the  bui ld-  
ing of p r o t e c t i v e  s t r u c t u r e s ,  by p lac ing  f u r t h e r  emphasis on dua l  or  m u l t i p l e  
use of community bui ld ings  (e.g., underground schools )  and by cont inuing 
at tempts  t o  a l i n e  c i v i l  defense  s h e l t e r  planning wi th  on-going urban and 
r eg iona l  planning e f f o r t s .  

The group agreed- on 2 main recommendations w i t h  regard  t o  t h e  r e sea rch  
program: 
teams, i n  a l l  p a r t s  of t h e  program thus ensuring t h a t  behaviora l  sc ience  aspec ts  
are considered from t h e  beginning of '  the*brogram, a.nd (2) use  a ' s tep-by-step 
r a t h e r  than  a c ra sh  approach t o  c i v i l  defense ,  w i th  the  ob jec t ive  of making 
c i v i l  defense  become a n  i n t e g r a l  and use fu l  p a r t  of everyday l i f e ,  as w e l l  as 
saving l i v e s  i n  nuc lear  w a r .  The f i r s t  s t e p  might be t o  determine the  c r i t e r i a  
f o r  an  accep tab le  c i v i l  defense  program. 

(1) where poss ib l e  adopt  the  problem approach, us ing  m u l t i - d i s c i p l i n e  

I n  cons ider ing  gene ra l  ques t ions  of research  management the  group agreed 
on t h e  fol lowing:  

No p resen t  labora tory  o r  i n s t i t u t i o n  i s  adequate f o r  conducting o r  d i r e c t -  
ing t h e  behaviora l  r e sea rch  f o r  c i v i l  defense.  A de lay  of 3 or  more years  i s  
probable be fo re  an e f f e c t i v e  c a p a b i l i t y  could be achieved.  This  app l i e s  both 
t o  e s t a b l i s h i n g  a new f a c i l i t y  or  t o  supplementing a n  e x i s t i n g  one wi th  a 
behaviora l  s c i ence  c a p a b i l i t y .  

I n  g e n e r a l ,  non-government, non-c iv i l  s e r v i c e  f a c i l i t i e s  are p re fe rab le  
f o r  conducting o r  managing c i v i l  defense  r e sea rch .  

A s i n g l e  n a t i o n a l  c i v i l  defense  labora tory  i s  a good s o l u t i o n  t o  the  
management problem. 
of t h r e e  o u t s i d e  agencies .  

Delays s e e m  no g r e a t e r  w i th  such a s o l u t i o n  than wi th  use 

The group considered t h a t  t h e  proposed program subdiv is ions  t h a t  have 
been suggested a l r eady  could be made t o  work, provided the  behaviora l  sc ience  
competence was developed. Those proposa ls ,  hawever , do n o t  seem t o  encourage 
t h e  problem approach and the  u s e  of i n t e r - d i s c i p l i n a r y  r e sea rch  teams. There 
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seems t o  be no p a r t i c u l a r  advantage i n  concent ra t ing  r e sea rch  management i n  
6 - 10 o r  more agencies  in s t ead  of t h r e e .  

The o rgan iza t ion  recommended by the  group would c o n s i s t  of t h r e e  ou t s ide  
agencies  p lus  t h e  OCD s t a f f .  One of t h e  th ree  ou t s ide  agencies would have a 
competent s t a f f  r ep resen t ing  a l l  d ' i s c ip l ines ,  and would take overall r e sea rch  
management r e s p o n s i b i l i t y .  The o the r  two would be d iv ided  f o r  program rnan- 
agement i n t o  bio-medicine and phys ics /engineer ing  l a b s .  

Thus the  OCD s t a f f  would be r e spons ib l e  f o r  po l i cy  making, major dec i s ions ,  
the  r e l a t i o n s h i p  wi th  o the r  government departments and f o r  opera t ions  r e sea rch  
on c i v i l  defense  (using i t s  own c o n t r a c t o r ) .  The i n t e r - d i s c i p i l i n a r y  labo- 
r a t o r y  would have primary r e sea rch  management r e s p o n s i b i l i t y  and would appor- 
t i o n  work t o  the  two secondary l abs  o r  t o  subcont rac tors  as appropr i a t e .  This  
"master" l a b o r a t o r y  would be of t h e  SRI  type,  a l though the  group d id  not  f e e l  
t h a t  SRI and s i m i l a r  i n s t i t u t i o n s  are p resen t ly  q u a l i f i e d  t o  se rve  the  f u l l  
spectrum of func t ions  t h a t  would be requi red  by p resen t  and f u t u r e  c i v i l  de- 
fense  r e s e a r c h  needs.  

As a f i n a l  conclus ion ,  t h e  group suggested t h a t  t h e  Advisory Cormnittee 
g ive  f u r t h e r  advice  a t  a l a t e r  d a t e  when the  candida tes  f o r  r e sea rch  manage- 
ment are known. 
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X .  Personal  V i e w s  of D r .  Paul  C .  Tmpkins ,  Member Advisory Committee on Civ i l  
Defense. (Summary of le t ter  t o  Mr. Park,  da ted  February 2 7 ,  1963.)  

The scope and emphasis of the  cu r ren t  r e sea rch  program and t h e  proposed 
changes and t rends  are  reasonably s a t i s f a c t o r y .  For a n  increased l e v e l  of 
suppor t ,  p r i o r i t y  cons ide ra t ion  should be given systems ana lys i s  ( P r o j e c t  
#4100) to g e t  the  i n s i g h t s  necessary t o  f i t  c i v i l  defense  pol icy  sys t ema t i ca l ly  
wi th  m i l i t a r y ,  f o r e i g n ,  and s t r a t e g i c  po l i cy .  With the  ex tens ive  background 
i n  component-type information which i s  now a v a i l a b l e ,  t he  urgent  need i s  t o  
conso l ida t e ,  d i g e s t ,  i n t e r p r e t ,  and make app l i cab le  the  information which 
a l ready  e x i s t s  . 

With regard  t o  c e n t r a l i z a t i o n  of program management, OCD should encourage 
o ther  areas t o  formula te  independent programs on weapons e f f e c t s ,  b i o l o g i c a l  
e f f e c t s ,  e t c .  where OCD i s  keenly i n t e r e s t e d  i n  r e s u l t s ,  b u t  not d i r e c t l y  
r e spons ib l e .  OCD should no t  de l ega te  areas of r e s p o n s i b i l i t y  without  funding,  
nor should i t  be r equ i r ed  t o  p lace  research  c o n t r a c t s  wi th  o the r  agencies  on 
the  b a s i s  of t h e i r  miss ions .  In s t ead ,  research  should be cont rac ted  f o r  where 
t echn ica l  competence e x i s t s  , e i t h e r  i n s i d e  o r  ou t s ide  t h e  government. 

The one l o g i c a l  miss ion  which ORNL could s u c c e s s f u l l y  implement does n o t  
f i t  OCD r e s e a r c h  program s t r u c t u r e  o r  management. 
ORNL would be most product ive  i f  i t  used i t s  own funds and program d i r e c t i o n  
and worked d i r e c t l y  f o r  the  AEC. 
a p p l i c a t i o n  of nuc lea r  technology t o  r e l e v a n t  phases of OCD programs: primary 
weapons e f f e c t s  i n  r e l a t i o n  t o  c i v i l  defense ope ra t iona l  problems, b i o l o g i c a l  
e f f e c t s  in format ion ,  s p e c i a l  ins t rumenta t ion ,  cheap r e a c t o r s  as emergency 
power sou rces ,  e tc .  
e s s e n t i a l .  It i s  doubt fu l  i f  ORNL could mount a s e n s i b l e ,  s t a b l e  progran as 
a d i r e c t  OCD c o n t r a c t o r .  Under t h e  system proposed h e r e ,  t h e  AEC would have 
t o  accep t  t h a t  i t  i s  an  OCD r e s p o n s i b i l i t y  and preogat ive  t o  use the  technology 
developed a t  O W .  Success of t h i s  scheme would be g r e a t  i f  r e l a t i o n s h i p s  
between OCD and ORNL are good. Unless OCD program concept i s  changed, OEWL 
should not  be one of t he  OCD program managers. 

I n  c i v i l  defense technology, 

Its mission should be t o  develop the 

Close r e l a t i o n s h i p  between ORNL and OCD research  would be 

OCD should s ta r t  immediately on plans f o r  a c e n t r a l  c i v i l  defense research  

This  would 
and development l abora to ry ,  of genera l  s i z e  and scope of an  AEC n a t i o n a l  labo- 
r a t o r y ,  and opera ted  by c o n t r a c t ,  p re fe rab ly  by a major u n i v e r s i t y .  
be the  only way t o  g e t  t he  r equ i r ed  c r i t i c a l  mass of s c i e n t i f i c  a b i l i t y  i n t o  
t h e  c i v i l  defense  program. This labora tory  should be the  cen te r  f o r  systems 
evalua t ions  , inc luding  the  s t r a t e g i c - t y p e  such as are conducted i n  O C D ' s  
D i r e c t o r a t e  of P lans  and Programs. 

For more than  one c o n t r a c t o r ,  t he re  are s e r i o u s  , and perhaps d i s a s t r o u s ,  
flaws i n  conce ivable  combinations of program o rgan iza t ion  and management. If 
OCD s t u d i e s  several pos tures  of c i v i l  defense ,  i t  i s  dea l ing  with several 
d i f f e r e n t  systems each wi th  i t s  own modif ica t ions  i n  d o c t r i n e  and technology. 
This in t roduces  an  a d d i t i o n a l  problem, and i f  systems eva lua t ions  are c a r r i e d  
out  i n  i s o l a t i o n ,  t h e  i n t e r p l a y  between programs, no t  only among d i s c i p l i n e s ,  
b u t  between immediate and long term p r o j e c t s ,  and among d i f f e r e n t  pos tures  of 
c i v i l  de fense ,  w i l l  be l o s t .  
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Only with  a s i n g l e  r e sea rch  cen te r  can t h i s  s o r t  of problem be avoided. 
I f  such an approach i s  used and t h e  AEC p a r t i c i p a t e s ,  it i s  expected i t  would 
e x p l o i t  t he  resources  of a l l ,  not  j u s t  one, of i t s  l a b o r a t o r i e s .  Thus t he  AEC 
could concent ra te  on any problems of r a d i a t i o n ,  nuc lea r  phenomena, nuclear  
technology, and t h e  c e n t r a l  c i v i l  defense labora tory  on non-nuclear problems. 
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X I .  Personal  V i e w s  of D r .  Karl 2. Morgan, Member Advisory Committee on C i v i l  
(Excerpts  from le t te r  t o  D r .  Taylor ,  dated February 18, 1963.) Defense. 

The most va luab le  con t r ibu t ions  t o  c i v i l  defense r e sea rch  could be made 
by the  Laboratory (ORNL) i n  s p e c i a l i z e d  a reas  such as fol lows:  

1. long-range eva lua t ion  of t he  r a d i a t i o n  hazards 
r e s u l t i n g  f r m  a nuc lear  w a r ;  

2 .  eva lua t ion  of dose rates i n  var ious  s h e l t e r  and 
s h i e l d i n g  canplexes from prompt r a d i a t i o n ,  making 
use  of weapons t e s t  information;  

3. r e l a t i n g  informat ion  i n  No. 2 above t o  the  bio-  
l o g i c a l  consequences 
t i o n  gained from t h e  Japanese s t u d i e s  ; 

making f u l l  use  of informa- 

4 .  l imi t ed  eva lua t ions  of dose from f a l l o u t ;  

5 .  decontamination s t u d i e s  ; 

6 .  s p e c i a l i z e d  instrument  development, keeping 
p r a c t i c a l  a s p e c t s  of t he  problem i n  mind; and 

7 .  water decontamination. 

I have g iven  some thought t o  a regrouping of t h e  OCD r e s e a r c h  programs. 
Should major p a r c e l s  of t he  program be handed ou t  t o  subcon t rac to r s ,  a r r a n g e - .  
ment D (below), which breaks down t h e  program i n  terms of convent ional  prob- 
l e m s  of s c i e n t i f i c  d i s c i p l i n e s  , would be much more convenient  i f  a l a r g e  
segment of t h e  program w e r e  turned over t o  th ree  o u t s i d e  agencies  one of which 
might be Oak Ridge Nat iona l  Laboratory.  With such a n  arrangement, ORNL could 
make major c o n t r i b u t i o n s  t o  I t e m  D(3)  and important con t r ibu t ions  t o  p a r t s  of 
Item D ( 2 ) .  

D, Arrangement of OCD Research Programs 

1. S o c i a l  Problems 

Economics , S o c i a l  Sc iences ,  Psychology , Problems of Rel ig ious  
Nature,  Government a t  a l l  l e v e l s ,  Law and i t s  enforcement,  
Methods of w a r  p revent ion ,  etc.  

2 .  Engineering and Phys ica l  Problems 

War games Weapons She1 ters 
P a t t e r n s  of f a l l o u t  Kinds Design 

How Used Tes t ing  Mete or o l  ogy 
CW and BW F i l t e r s  

Upkeep 
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Communications 
Transpor t a t ion  
Thermal Damage eva lua t ion ,  methods of prevent ion and 
Blast Damage c o n t r o l ,  r e l a t i o n  t o  s h e l t e r  l o c a t i o n  
Radia t ion  Damage (a) and des ign ,  e t c .  

3 .  Bio lop ica l ,  Medical and Heal th  Phvsics Problems 

Evaluat ions (a) 

Estimates o f  damage from b l a s t ,  burns ,  prompt r a d i a t i o n ,  f a l l o u t  
( i n t e r n a l  and e x t e r n a l ) ;  e f f e c t  of concurrent  b i o l o g i c a l  i n s u l t s ,  
e tc .  

Long -Rang e Damage (a) 

Burned-over areas, dead pine trees, d e s t r u c t i o n  of b i r d s  and i n s e c t s ,  
e t c .  
Erosion and f lood  c o n t r o l  
Ecologica l  s t u d i e s  r e l a t i n g  t o  f u t u r e  s u r v i v a l  and world populatbons 

Med ical(c) 

Care of people 
Abortions 
B i r t h  Control  

Ins trumen t Deve lopmen t (b) 
(for measuring dose of i on iz ing  r a d i a t i o n )  

Pr  ac t i c  a 1 d eve 1 opmen t s 

Shie ld ing  

prompt (a) 
f a l l o u t ( b )  

4 .  O v e r - A l l  Evaluat ions 

Best t h a t  t h i s  be a n  "inhouse" program of OCD. 

( d p r o j e c t s  t h a t  could be conducted a t  o r  supervised by ORNL. This inc ludes  
p r o j e c t s  similar t o  those now underway a t  ORNL o r  p r o j e c t s  t h a t  could be 
made ex tens ions  of p re sen t  ORNL programs. 

by o t h e r  organiza t ions .  

elsewhere . 

@)Same as (a) above except  t hese  programs could be conducted equa l ly  w e l l  

(C)Projects  t h a t  might be supported a t  ORNL b u t  t h a t  could be conducted b e t t e r  
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APPENDIX B 

Discussion of P o s s i b l e  Program Subdivisions 

The c u r r e n t  E D  r e sea rch  program has four  major adminis t ra t ive  subdiv is ions ,  
26 p r o j e c t s ,  85 t a s k s ,  and about 200 subtasks or  c o n t r a c t s .  The d i s c i p l i n e s  
involved inc lude  phys ics ,  ins t rumenta t ion ,  c iv i l .  and mechanical engineer ing,  
f l u i d  mechanics, chemistry,  biochemistry,  rad iobio logy ,  medicine, n u t r i t i o n ,  
opera t ions  r e s e a r c h ,  soc io logy ,  psychology. 
s ions  used by the  OCD r e sea rch  d i v i s i o n  a r e  made according t o  a systems break- 
dawn: 
Some of t he  26 p r o j e c t s  are i n t e r - d i s c i p l i n a r y ,  o the r s  by d i s c i p l i n e .  The con- 
t r a c t s  are l a r g e l y  by d i s c i p l i n e .  

The four adminis t ra t ive  subdivi-  

s h e l t e r  , s h e l t e r  suppor t ,  pos t - a t t ack  recovery,  and systems analysis.  

An examination of t he  c a p a b i l i t y  of t he  f a c i l i t i e s  p o t e n t i a l l y  a v a i l a b l e  
as major c o n t r a c t o r s  (e .g . ,  ORNL, NRDL, SRI, IDA and In) i nd ica t e s  q u i t e  
c l e a r l y  that those  wi th  a proven c a p a b i l i t y  i n  the  b a s i c  c i v i l  defense,  hard 
sc i ence  d i s c i p l i n e s  (e .g . ,  physics , engineer ing,  radio-biology)  a r e  d e f i c i e n t  
i n  the  behav io ra l  s c i ences .  The only f a c i l i t i e s  wi th  any c a p a b i l i t y  i n  t h a t  
f i e l d  s e e m  t o  be SRI a d  IDA, and they do not  have proven c a p a b i l i t y  i n  a l l  
phases of e i t h e r  t h e  behaviora l  o r  hard sc iences  t h a t  con t r ibu te  t o  c i v i l  defense.  
It t h e r e f o r e  seems q u i t e  l i k e l y  t h a t ,  whichever f a c i l i t y  i s  s e l e c t e d ,  augmen- 
t a t i o n  of s t a f f  would be necessary t o  achieve a c a p a b i l i t y  for managing a l l  t he  
phases of r e s e a r c h  needed f o r  c i v i l . d e f e n s e . .  

Since the reques t  f r a n  M r .  Pit tman s p e c i f i e d  cons ide ra t ion  and advice on 
procedures f o r  reorganiz ing  r e sea rch  management t o  f i t  i n t o  two or th ree  out- 
s i d e  agencies ,  t he  C o m m i t t e e  has proceeded t o  do  s o ,  even though i t  cons iders  
t h a t  such a procedure i s  less d e s i r a b l e  than the  establ ishment  of a s i n g l e  
c i v i l  defense  l abora to ry ,  e i t h e r  new o r  adapted from a n  e x i s t i n g  l abora to ry  or 
r e sea rch  i n s t i t u t e .  

Three Outside Labora tor ies .  I f  three ou t s ide  l a b o r a t o r i e s  o r  r e sea rch  
i n s t i t u t i o n s  c o n t r a c t  f o r  t he  management of m o s t  of c i v i l '  defense r e sea rch ,  a 
means f o r  d i v i d i n g  t h e  program i n t o  fou r  subdiv is ions  i s  needed, assuming that 
OCD i t s e l f  manages one p a r t  of t he  program. The Committee f i r s t  examined the  
f e a s i b i l i t y  of us ing  the  breakdown by which the  OCD c u r r e n t l y  manages the  
r e sea rch  program: 

1. S h e l t e r  Systems 
2. Supporting Systems 
3 .  P o s t  At tack  Systems 
4 .  Systems Evalua t ion  

I f  program four  were r e t a i n e d  i n  OCD and the  o the r  t h ree  cont rac ted  o u t ,  
t h i s  system would appear t o  have a minimum d i s r u p t i v e  e f f e c t  on the  management 
of t he  program. However, a c l o s e  look a t  the  makeup of the  programs and of t h e  
c a p a b i l i t i e s  of t h e  l o g i c a l  candida tes  f o r  c o n t r a c t o r s  i nd ica t e s  q u i t e  c l e a r l y  
t h a t  there are s e r i o u s  drawbacks t o  t h i s  approach. The behavioral  sc ience  
a r e a s ,  f o r  example, are spread across  a l l  f o u r  of t h e  above subdiv is ions ;  physics 
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and engineer ing  are c a r r i e d  out  i n  th ree  of them; bio-medical and rad io-  
b i o l o g i c a l  p r o j e c t s  are i n  two of them. 
dancies  i n  t h e  OCD r e sea rch  s t a f f  breakdown, and makes such subdiv is ions  in-  
compatible w i t h  the  competencies of t h e  l i k e l y  candida tes  f o r  con t r ac to r s .  The 
Committee t h e r e f o r e  be l i eves  t h a t  a breakdown more nea r ly  conforming t o  the  
d i s c i p l i n e s  involved i s  p re fe rab le .  

This r e s u l t s  i n  many d i s c i p l i n e  redun- 

Severa l  such breakdowns have been suggested t h a t  vary  only i n  minor ways. 
They a l l  p u t  physics  and engineer ing  i n  one ca t egory ;  b i o l o g i c a l ,  medical and 
h e a l t h  physics  problems, and ecology i n  another ;  t h e  behaviora l  s c i ences ,  in-  
c luding  economics and s o c i a l  problems i n  a t h i r d ;  and systems ana lys i s  and 
ove r -a l l  e v a l u a t i o n  i n  the  last. 

Although t h e  Coxnittee concludes t h a t  a subd iv i s ion  of organiza t ion  con- 
forming t o  t h e  major d i s c i p l i n e s  involved i s  p r e f e r a b l e  i f  t h r e e  ou t s ide  major 
con t r ac to r s  are t o  be s e l e c t e d ,  i t  cons iders  t he  s e p a r a t i o n  of t he  behaviora l  
sc ience  t o  be a s e r i o u s  disadvantage s i n c e  t h i s  does no t  encourage a problem 
or  team approach t o  c i v i l  defense research .  

Two Outside Labora to r i e s .  Subdividing t h e  OCD r e s e a r c h  programs t o  f i t  
a procedure whereby two o u t s i d e  con t r ac to r s  are r e s p o n s i b l e  f o r  t h e  program 
has much t h e  same disadvantage,  s i n c e  t h e  most l o g i c a l  subd iv i s ion ,  based on 
t h e  competencies of personnel  .in a v a i l a b l e  f a c i l i t i e s ,  i s  one t h a t  pu ts  t he  
management of t h e  behaviora l  sc iences  under one c o n t r a c t o r  and of t h e  hard 
sc iences  under the  o t h e r ,  w i t h  OCD conducting o r  d i r e c t i n g  t h e  sys t em-  a n a l y s i s  
work. * '  

t h e  hard ' sc iences  involved i n  c i v i l  
. *  

This  procedure poses another  problem: 
defense  r e sea rch  inc lude  such major d i s c i p l i n e s  as phys ic s ,  engineer ing,  biology,  
rad io-b io logy ,  and medicine t h a t  are reasonably w e l l  represented  i n  such major 
l a b o r a t o r i e s  as ORNL and NRDL. In  t h e  c i v i l  defense  r e sea rch  program, however, 
t h e r e  are s p e c i a l  types of problems i n  such areas as f i r e  p r o t e c t i o n ,  b l a s t  
biology,  medica l  care, warning, e a r t h  shock, o r  even s h e l t e r  design where proven 
c a p a b i l i t y  i s  n o t  a t  p re sen t  s o  a v a i l a b l e  i n  these  l a b o r a t o r i e s  and must there-  
f o r e  be acqui red .  

More than  Three Labora tor ies .  Although no t  reques ted  t o  do S O ,  t h e  Cammittee, 
b r i e f l y  examined t h e  advantages and disadvancages of concent ra t ing  OCD r e sea rch  
management i n  more than  three ou t s ide  l a b o r a t o r i e s ,  s p e c i f i c a l l y  i n  6 - 10. 
i s  t h e  procedure followed by DlLsA. 

This 

The advantages inc lude  t h e  fol lowing:  (1) program subdiv is ion  can be q u i t e  
r e a d i l y  accomplished by d i s c i p l i n e s  t h a t  conform t o  t h e  canperence of poss ib l e  
con t r ac t ing  l a b o r a t o r i e s ;  (2) t h e r e  would probably be l i t t l e  d i s r u p t i o n  of t h e  
on-going program, s i n c e  t h e  changes involved are less d r a s t i c ;  and (3) mainten- 
ance of c o n t r o l  by OCD would be i n  r e l a t i v e l y  l i t t l e  jeopardy -- t h e  r e s p o n s i b i l i t y  
f o r  i n t e g r a t i n g  6 - 10 re sea rch  programs would r e q u i r e  such c l o s e  supe rv i s ion  
and OCD s t a f f  a c t i v i t y  t h a t  t h e r e  would be l i t t l e  tendency f o r  c o n t r o l  t o  be 
l o s t .  
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The disadvantages inc lude :  (1) l i t t l e  improvement over t h e  present  pro- 
cedures wi th  regard t o  a problem approach t o  r e sea rch  and c l o s e  i n t e g r a t i o n  of 
r e sea rch  programs, s i n c e  t h e  i n d i v i d u a l  l a b o r a t o r i e s  would no t  have l a r g e  
enough p a r t s  of the  t o t a l  program; and (2) t h e r e f o r e ,  less e f f i c i e n t  use of t h e  
s e r v i c e s  of h ighly  q u a l i f i e d  personnel  t o  be found i n  ou t s ide  research  
l a b o r a t o r i e s .  

Achieving Recommended Procedures 

The OCD r e s e a r c h  s t a f f  personnel  have mentioned t h e i r  concern over the 
de lays  and i n t e r r u p t i o n s  i n  t h e  c u r r e n t  r e sea rch  programs t h a t  might take  p lace  
while  a n a t i o n a l  c i v i l  defense  f a c i l i t y  is being e s t a b l i s h e d  and s t a f f e d .  
a r r i v i n g  a t  i t s  recommendation f o r  a s i n g l e  f a c i l i t y ,  t h e  Committee has con- 
s ide red  t h i s  p o i n t ,  and, wh i l e  n o t  completely convinced t h a t  such de lay  will 
ensue ( s i n c e  c u r r e n t  procedures can  s t a y  i n  force dur ing  t h e  t r a n s i t i o n  pe r iod ) ,  
be l i eves  t h a t  long range n a t i o n a l  needs would be b e t t e r  served by accept ing  
delays and i n t e r r u p t i o n s ,  i f  any, i n  order  t o  achieve an  enduring,  s a t i s f a c t o r y ,  
r e sea rch  set  up. 

In 
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