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FOREWARD 

This repor t  has had c lass i f i ed  mater ia l  removed i n  order t o  
make the information avai lable on an unclassif ied, open publ icat ion 
basis, t o  any interested part ies. This e f f o r t  t o  declassify t h i s  
repor t  has been accompl Tshed spec i f i ca l l y  t o  support the Department 
o f  Defense Nuclear Test Personnel Review (NIPR) Program. 
object ive i s  t o  f a c i l i t a t e  studies of the low levels  of rad iat ion 
received by some indiv iduals during the atmospheric nuclear t e s t  
program by making as much information as possible avai lab le t o  a l l  
interested pa r t  les. 

The 

This repor t  has been reproduced d i r e c t l y  .from avai lable 
copies o f  the o r ig ina l  material. The locations fmm which 
material has been deleted i s  general ly obvious by the spacings 
and "holes" i n  the text .  Thus, the context o f  the mater ia l  
deleted i s  fdent i f ied t o  ass is t  the reader i n  the determination 
o f  whether the deleted i n fomat ion  i s  germane t o  h i s  study. 

1 
- 



FOREWARO 

Thc Test h n a g c r ’ s  repor t ,  was prepaerl  under t h e  superr is ion of the 
D i r e c t o r  Sevada OpaIat ioi i  D i v i s i o n .  O f f i c e  of  T e s t  Opera t ions ,  
Albu-p~erque Operations, Atomic EnerLy Coilmission, i n  coordination w i t h  
cognizant government agencies and contractors  of the AFC. It presents  
a summary of the  1957 nuclear weapons tests conducted a t  the Nevada 
Tesr. S i t e ,  e n t i t l e d  “Operation Plumbhot.” Pre-operatzonal planning 
involved the use of the c d e  name “Operation Pilgrim. ” ’Ihia designation 
was changed t o  
therefore  apply t o  ‘ ‘Plumbbob. ’ ’ 

Prepara t ion  of t he  r epor t  has been guided by two objec t ives ;  f i r s t .  
tha t  it may be u t i l i zed  as  a reference by those who a r e  concerned w i t h  
t h e  planning, or authorizat ion of the operation.,and secondly, t ha t  it 
w i l l  serve a s  p1anr:ing guide fo r  fu ture  cont inental  t e s t  operations.  

The o f f i c i a l  “Operation Plumbbob’ ’ per iod ,  March 15, 1957, t o  October 
12, 1957, i sd iscussed  from a l o g i s t i c a l  ar.d management viewpoint only. 
Information r e l a t i v e  t o  pre-operational planning is included to  permit 
an understanding of the scope of operat ional  and l o g i s t i c a l  problems. 
S c i e n t i f i c  data a s soc ia t ed  w i t h  t h e  phenomena of devices  detonated 
dur ing  t h e  s e r i e s  w i l l  be found i n  t h e  v a r i b u s  technica l  documents 
l i s t e d  i n  t h e  r e f e r e n c e s  t o  t h i s  r e p o r t ,  or a v a i l a b l e  from t h e  
par t ic ipa t ing  agencies. 

In general ,  major recmukndations for  improved organization or  method- 
ology have been sumnarized. Technical papers supporting recommendations 
a re ,  i n  many instances,  receiving fur ther  s t a f f  analysis  and coordination. 
‘Ihey w i l l  be considered i n  planning future  on-continent nuclear weapons 
tests, or, i f  p e r t i n e n t ,  be considered i n  t he  planning for weapons 
t e s t s  t o  be conducted a t  the Eniwetok Proving Ground. 

‘Operation Plumbbob. ’ A l l  references t o  ’ ‘Pilgrim’ ’ 

James E. Reeves, Test  Manage: 
Nevada Test  Organization 
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hryuse 

1.1 Qeratiori Plun'U~ob was deaigued t o  con- 
duct experiments coiiceriied w i t l i  thc aiivafice- 
merit of the technical uderaLari2iii;  of niir1e;rr 
and thermonuclear weapons.. t o  t e s t  prototypes 
.nJ mockups o f  weapons, and t o  develop further 
infotiation ai mili tary and c i v i l  e f fec ts ,  i n -  
cluding s t u d i e s  of basic phenascirology of thr 
explosion. I n  addition to  the basic purpose of 
t h e  operat ion,  advantage was taken of deto-  
nit ims t o  provide t ra in ing  for m i l i t a r y  and 
c iv i l  e f f e c t s  groups wider f i e l d  conditions.  

1.2 During the course of the ogeratioii test 
techniques were developed uhich permit greater 
f lex ib i l i ty  i n  u t i l i z a t i o n  of the Nevada Test 
S i te ,  the two major s t e p s  being the use of 
captive balloons and t h e  f i r i n g  of n device 
underground. 

1.3 The weapons development prograni was d i -  
rected tavards the following djjectives:  

To secure weapons of  s m l l e r  s i z e  with a 
greater delivery capabi l i t i .  

10 achieve a grea te r  economy i n  the use of 
nctive materials.  

To continue development of weapons w i t h  a 
hidl safety factor  i n  handling, storage,  and 
deli very. 

To secure basic  information on higher y i e l d  

d c s i p s  i l l  devices ant! wr;rp*itis w h i c h  r i l l  
lathx Le testcd i n  t l i r  rnci f i c .  

l'est Director's G n m e n t s  

1.4 A major d i f f i c u l t y  appeared i n  the be.:in- 
n i n g  w i t h  users  request ing a largc number o f  
d r y  runs. Many of these were elimiriated i n  the 
course of tlie operstion. 

1;s 
or vehicles. 

There were no major problems i n  housing 

1.6 lhe b a s i c  organizat ion tha t  was e s t a b -  
lished for  the P ludbob  Operation i s  consis- 
tent  w i t h  what a l l  of the  users desired. 'he 
major s t rength for  accorplislimeirt of the  tech- 
nical measurements should and did reside w i t h -  
i n  t h e  t e c h n i c a l  t es t  groups.  In SOPE i n -  
s tances addi t ional  s t a f f  support was required 
and obtained. 

1.7 lhe  construction and support  contractors  
met and i n  s a  cases exceeded schedules. I n  
the case of towers the f a c t  t h a t  t h e y  were 
ready, i n  sane cases ear ly ,could  not be-taken 
f u l l  advantage of because of i n f l e x i b i l i t y  i n  
same tes t  groups w i t h  respec t  t o  taking ad- 
vantage of the improved s i tua t ion .  

1.8 W i t h i n  t h e  body o f  t h e  T e s t  Di rec tor ' s  
repor t  a r e  numerous, s p e c i f i c ,  d e t a i l e d  re- 
commendations w i t h  respect t o  improving j o i n t  
operations i n  Nevada. 



CHAPTER 2 

a 

a 

a 

- 

.I F i v e  s a f e t y  t e s t s  were 
conducted of weapons and devices .  Some were 
discovered to be s a f e  a s  b u i l t  and for othcrs 
chqlwte dat3 were obtained for  the design of  
carc system. 

Weapons Effects 

2.2 fie weaoons e f f e c t s  Drorrain.of the De- . .  9 prtwnt of Pefense was directed primarily to-  
ward the sturlv of b l a s t  and shock ohentuneria. 

~~ 

and the response of s t r u c t u r e s  i n  the  ~ v f r -  
prcrriire region above 50 ps i .  I n  addition. i n -  
formarion vas c o l l e c t e d  on induced r a d i o -  
*tt i*ity,  on electromagnetic s ignal  generation 

the detonetion. and  on the propagation of 
electromagnetic r a d i a t i o n  i n  t h e  i o n i z e d  
region surrounding a dctona t i o n  .. One s h o t  
'ired i n  moovtainous t e r r a i n  lead  t o  measure- 
ments of shock and b l a s t  e f f e c t s  under s& 

An a i r - t o - a i r  de l ivery  of a h / l - 1  
w i t h  a nuclear wartlead provided infor-  

ut im on nuclear and b l a s t  i n p u t s  necessary 

"' p r i n c i p a l  e f f o r t  i n  t h e  s t u d y  of  "'% shocks was expended on the P r i s c i l l a  
Successful measurements were obtained fm 

Overpressures from 970 p s i  dovnward 
ld lor dynamic pressures from 8 0  psi down- 
'*rd. fhe f i r s t  experimental confirmation was 
.Lt'ined of the expected sharp drop i n  dynamic 

h n  the region of Mach to  the regiou 

eshblish delivery c r i t e r i a .  

o f  regular r e f l e c t i o n .  Stiirlies of  precursor  
pbe rOi+..,r::a revca 1 el! th., t- to*e r sh 1 e !  ,i i ri; init y 
iiJiiLit t h r  forrastimi of a pre;ursur. E t c n -  
S I V C  mrasurerlicnts o f - e a r t h  shock induces! by 
a i r  b l n i t  and their e f fec ts  were car r ied  out. 
Lhaured  va lues  of  a r c e l e r a t i o n s  agreed w i t h  
p r d i c t i o n  i n  the f i r s t  t e n  f e e t  b u t  there . 
were discrepancies  i n  the n e x t  lower t r e a t y  
fee t .  which !nay h a v e  resulted froin an iso t ro-  
pies i n  the s o i l .  Vertiral ear th  disp1ace:mnts 
produced hy  the  shock wave were measured and 
typical  values o k e r v e d  were 14 inches m t  270 
p s i  and 2 inches a t  60 psi.  

2.4  Terra in  e f f e c t s  were determined on the 
Snoky E v e n t .  The r e s u l t s  may be summarized a s  
follows: 

2 . 4 .  1 O v e r p r e s s u r e s  on f r o n t  s l o p e s  a r e  
higher and on back s lopes lower t h a n  for  f l a t  
t e r ra in  a t  the same distances. 

2.4.2 Overpressures on low, r o l l i n g  t e r r a i n  
a r e  higher  than f l a t  t e r r a i n  p r e s s u r e s  for 
l i ke  ground d is tances ;  dynamic prersurcs  a r e  
lower. 

2 . 4 . 3  Dynamic pressures  on f r o n t  s l o p e s  of 
high-ridges a r e  lower t h a n  f l a t  t e r r a i n  pres-. 
sures a t  cor responding  d i s t a n c e s  and f a l l  
sharply below f l a t  t e r r a i n  pressures  on back 
slopes.  

2.4.4 I h e  wave forms on a l l  f ront  slopes have 
a shorter rise time than the  corresponding 
wave forms on the f l a t  t e r r a i n  l i n e .  Wave 
forms on back slops a r e  nearly i d e a l .  

8uclesr tladiation Effects  

___ - .  . ~ 

_. - -. .. - ... 
--.. . .- . _ _  - 

2.5 The nuclear  r a d i a t i o n  e f f e c t s  measure- 
ments  were successful, indicating t h a t  neutron 



i , ,~, lccd so i l  ncLivity is n d c r i n i t c  tnrLicd 
,,arrrd a t  c n r l y  Lilncs. 'nlc primnry ~ S O L < J ~ C S  1 .llicl na L O  L I I C  rnclintiun field a r c  ~ s 2 4 ,  
hSh, and A I m .  Ihc indiiccd activiLy w a s  011- 

,,rrcd t o  Iic priiimrily GcnernLcd by Llicrnml 
mp,tlrons, Iwt  I i i g l ~ c r  cricrKy nc i i t rons  n l s n  
r , , , l ~r i l~~~t . cc l .  'lhc c f l c c t  of iricrcarcd iimistiire 

~, t o  itlcrrasc t h c  inLcnsity of ~ l i c  l i c l d s ,  
, ~ , l , ~ ~ g l ~  tlic e f f e c t  i s  not as c r i t i c a l  as  had 
~ , ~ m  ,:xpecLcd. 

2 prwipt ncutron dosages ycre foiind 1.0 de- 
Ir,d rtrongly on weapons design and raliiable 
,,,,.,ricaI resul ts  were obtained for  severa l  
Jr.ipi. 

2.7 I'ron the i n i t i a l  ~ a m n a  radiation mcnsure- 
n m l s ,  i t  was found t h a t  i n  the f i r s t  f i ve  
rcrond in te rva l  a f t e r  de tona t ion ,  t h e  t o t a l  
p m a  rndiat im increased r i t h  a l t i t u J e  to  100 
feet, where about 30% more was received than 
mould hare been on the  s u r f a c e  f o r  the same 
distance from the p o i n t  of dcttvnatinn. 

Shielding 

2.R 3easuremcnts_of s h i e l d i n g  afrurded by 
underground slielLers y ie lded  t i s c f d  da ta  on 
shielding f a c t o r s  i n  Lhe main stri icti ires ond 
N i y  rays .  

b 

Structures 

2.9 l he  r c $ u l t s  of t h e  sLr i ic turcs  program 
d e  .Cigaiifin.?nt cont r ibu t ions  t o  undcrstaiid- 
1% loading ;,nd response of surface hnd under- 
6.Iwnd s t r t ic turcs  in  the overpresstire rrlgions 
h e  50 p s i .  Ccnerally the iindergrumd struc- 
l ' i ( cs  tpstcd tinstained less d m a p  t h n  pre- 
' ~ ~ ~ * ~ d ,  frwn v.!lich i t  was concl~idcd t h a t  the 
'L' lbl) a - s  . -ptions tipon which t h c  strucLurcs 

Csnatriictrd and aiialyzed were inore con- 
."".Live than necessary.  I t  was shown t h a t  
""J'r~round arc1i-t)pe s h e l t e r s  a r e  the  most 
'!'llient type and can be readi ly  consLrucLed 
lo .ithstand merprersures  up LO 200 p s i .  For 
4 n e  surf. dce 5triictiires. arch or Jnac types 
"' Iae dcsihncd t o  survive iip to 70 ps i .  

Llimedi cal Program 

prnvidilig inTnrnlnLiot1 nn: ( I )  tllc cfiecLs of 
n ~ c l r ~ n r  w n p n s  o n  Iarcc animals (swjllC); (2) 
Llie cyc p ro lcc t ion  provided I,y 
iiicclisnical shu t t e r ;  and (3 )  t h o  casualty ef- 
rccts of miss i les  t rans la ted  by a sllnch ~ a u = .  

2.11 h l c r  t h c  experimental corbditions in-  
vnlvcd in  L I W  inass casimlty s tud ies  on a large 
number o f  p igs .  animals  s u f f e r i n g  m j S s i l e  
w i n d s  Iran glass .  i n  m s t  iristancts, receird 
l r b l i a € x h c s  of rad ia t ion .  h n y  of the snimls 
received scr-ious tlicrlnal I + u r n s .  nlere an 
iiiuerse 2.ssOCiatiOn lietween degree of l lUm and 
s i i r v i v n l  time of the  exposed an imls .  & r ~ s i n  
cl  enrcut conclusions *ere reached; namly,  for 
a large biolcgical specimen i n  t h e  opcn, %iul- 
i n  the  precursor of a nuclear wwpm, the 
mary cause of death  i s  imcchanical i n ju ry  t o  
the organisms due  to^ t r a n s l a t i o n  and ncar ly  
100% a r e  k i l l e d  i n s t a n t l y .  Outside tltc prc- 
cu r so r  region, teiiiporary surv iva l  may be ex- 
pected i n  the open, but bar r ing  t n t a l  missile 
in jury ,  the radiation lcvels nre letlinl. [:Iosc- 
i n  foxholcs may provide protection to prrvrn t  
t o t a l  i n j u r y  f r m  b l a s t  and burn. birr Ictlml 
radiation dosages w i l l  also be- received. 

2.12 Preliminary resulLs give an 1Q&0/30 o f i  
pigs LO Le aLoiit 500 rep ganma rays plus  netit-\ 
i o n s ,  w h i c h  agrees  well w i t h  l abora tory  r c -  
F u l t s h i t  disagrees w i t h  e a r l i e r  field resu l t s .  

2.13 Ihe electromechanical s h u t t e r ,  w i t h  n~ 
rcspor~se tiwe of . 5  millisecond gsvc c ~ m p l ~ ~ ~ c  
prot.rction from chor iore t ina l  Liiri is ;owl f l i i s h  
Llindiiess. A goggle c a n  now Le dt:riywJ for 
se r r i ce  t csting. - 

Aircraf t  Structures 

2. 14 Prc1iriit:ar) f i c l d  n r i a l y s i s  of & l a  n u l -  
l ec t ed  in  the :ri rl-rafL slructiires p i w p m  in-  
& c a ~ e  tllat L!ie &jrcLiues of the  varioiir a i r -  
craft  r t l i ~ i e s  uere sv,cccssfillly met cuccyt for 
t h e  n i r z l i i p  yrujc.ct, shcre further d r L : : i  I d  
; , n a ] ~ s i ~  is  r (  {irited. :??sic objrtcLiucs sere  to 
, lctcr::ine safety d.:livery c r i t t r i a  lor  ~ ~ ~ ~ ~ l c : o r  
*' I .R,. ' I ' IS. 

Air-to-Air 4lissile 

2 . 1 5  Ele de l ive ry  of the a i r -Lo-a i r  !%i.+i l*  



I Electromagnctic Ef fccts 

2.17  n e  progrnm to messiirr electroniagtietic 
cirech led t o  successful measurements of tlie 
ariaithal. rad ia l ,  and ve r t i ca l  componcnts of 
the magnetic f i e l d  i n  the frequeicy re&,. 'ion up 
10 200 kc. The strongest coiiiponent was aaimu- 
t h n l  md the f i e l d  dropped b y  ail on!cr o f  
mbuitude i n  l ess  than LOO microsecond.;. 

Radio and l\adar Signals 

@ 2 . M  'he investigation t o  mensure the'effccts 
0'1 propasation of radio and radar signals f r m  
111 a i r c r a f t  t ransmi t te r  t o  groiirid recei v e r s  
fmilcd LO show any  attenuation a t  several f re -  
Pvcncies from 4 mc up t o  9200 mc. h d a r  track- 
'% of an a i r c r a f t  from I! f 3 t o  11 f 5 minutes 
rhr%b a nuclear cloud u s i n g  X-band radar was 
mccessru~. 

k e c t i o n  of Nuclear Detonations 

*.I9 A project involving long range detection 
'd locatio,! of  nuclear J e tona t ims  ovcr d i s -  
tances Of several hundred miles,gavc f ixes  to  
-i t h i C  

From 
PuLaes OUServeu l r o m  lightiiiilg t r a n s i e n t s  i t  
''I found that no consistent patterris peculiar 
to .'*e forms, f i e l d  i n t e n s i t i e s ,  or pu l se  
d'fations of these t r a n s i e n t s  could d i s t i n -  
K'''h them from the electr-gnetic pulse of a 
'sl-r detonation. 

2.21  Estensive s t u d i e s  were made o f  f a l lou t  
w i t h  s iphas i s  on documentation of the  fa l lou t  
pa t te rns  and d e t ~ i l e d  ana lys i s  of the f a l lou t  
mater ia l  tu d e t e r n i l c  i t s  physics: snd ch&- 
c a l  p r o p e r t i e s .  Inc ludcd  were s t u d i e s  of  
changes i n  n a t u r e  of f a l l o u t  m a t e r i a l  w i t h  
t i m e ,  p a r t i c l e  s i r e  d i s t r i b u t i o n  and t h e  
a v a i l a b i l i t y  o f  the  r ad ioac t ive  h s t e r i a l  t o  
t h e  biosphere.' biessurenents were obtained of 
sh i e ld ing  a f f o r d d  by s t r u c t u r e s  and  nuclear  
d i s t r i b u t i o n  i n  a i r  of bomb r a d i a t i o n  wna 
success fu I ly  accomplished. Ult imately i t  is 
hoped t h a t  t h e s e  da t a  wilI be e f f e c t i v e  i n  
pe rmi t t i ng  t h e  es tab l i shment  o f  i n d i v i d u a l  
dosages received b y  Japanese  su rv ivo r s .  

C i v i l  Defense 

2 . 2 2  The Federal  C i v i l  Defense s t r u c t u r e s  
program r e s u l t e d  i n  important meosiircmeiits 
concerned w i t h  design of reinforced concrete  
dome she l t e r s .  a dual-purpose garagc s h e l t e r ,  
s family she l t e r ,  and an array of  she l t e r s  de- 
s igned by engineers  i n  France and Germany. 
Also i n  the  progralh were s t u d i e s  of doors ,  
an t i -b las t  valves fo r  ventilating sys tem,  and 
a malular brick building, 

Biological Progrm 

2 .23  The b i o l o g i c a l  program was concerned 
w i t h  the biological  r e s h n s e  t o  var ious pat-  
terns of overpressure, the e f f e c t s  of missilfs, 
and the e f f e c t s  of physical  displacement of 
o f  t h e  b i o l o g i c a l  t a r g e t  by b l a s t  produced 
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ri,mlr. CIoscJy n n w c i n l r d  wcrc iicnsurciicnts of 
l,lnrr inside open sLmcLiircs LO provide dnta  
for d-ign critcrin lor rlieltcrs iiot reqliiring 

JtlIU.. 

Ihtliologica! Ikfcnsc 

2.24 A r n d i ~ l n ~ i c a l  defense cxpcriincnt. was 
, o n , ~ ~ ~ c i e d  rucressfally i n  w l i i c l i  n group from 

SnvaI Ih l io lng ica l  Ik:lrnsc 1,almratory oc- 
,,,pird a p r o I c c t i v e  s h e l t e r  i n  n rcg iun  of 
llcary f a l J o i r t .  51ctliods of. dcl.cr!niniiig Llie 
a,allit,ude of tlic rad ia t iun  f i c l d  niid iqwra- 
Liolm to  lcane the slir l ter  nncl rkcantnmiiiak a 
.orking area were effecl ivcl)  dcinonstrated. 

Training 

2.25 'lhe I.cuIz sponsored a bwup of t r a in ing  
exercises to~prov ide  expericnce i n  contamina- 
ted area* t o  radiological defense Jeaders se- 
lected from S t a t e  and l o c a l  c i v i l  de fense  
nrpnirat ion.  

Radiation ! h i  tor ing 

2.26 A syswm of rcnmte gasma rad iz t ian  mni- 
toring was c a r r i e d  out a t  s t a t i o n s  n t  d i s -  
tances from 30 mi les  o u t  t o  300.milcs. ll*e 
system gave o f f s i t e  radiat ion i n t e n s i t i e s  re- 
aul t ing from fallout by s imply  d i a l i n g  t h e  
station through the phone network which auto- 
m f i c s l l y  rep l ied  giving the r ad ia t ion  l eve l  
using a coded signal.  

Fireball fienavena 

2.27 Sandia conducted an experiwent ( 1 )  to  
cunt i n i i c  tl,e cxplr>r.at ion of the e f f e c t s  of 
closc-in f i rc imll  ;> ; tv~ . .c im onLasir  , . n t c r i a l s :  
(2) t o  conLiniie exploration of  tIw effcct.s  of 
c lnre- in  f i r e ~ s 1 1  phc:io:ncna on rcapon corn- 
P c n t s ;  and (3) t o  gain fur ther  undersLai:ding 
of firebal1 y ~ t y - .  q1cs. ' 

Fining cnd Fi r ing  

2.28 Ucnsurcrnents w r e  n,adc of  response of 
fuzing components, a s s c m ~ l i c s 5  : 

l c o n p l e t e  i n  c t a l l  except 
IUr high explosZ;  and nuclear inaterinls. h g -  



2.36 %IC ~ i n ~ ~ c r g r r ~ u n l !  s l i n t  of 1 . 7  K l  a t  a 
depth of 900 feet  vcr i r icd  the  c;ilculat.ions 

t o  COll tJ i~l : . :cnt .  a n d  ins,tru.scnt. 
a t i o n .  

S c i e n t i f i c  Support 

1x0 de- 
LectsLle radioactivitywasvcnted a t  any point.  
Alter the dctonntion thc tunnel was reentered 
and i t  w a s  p o s s i L l e  t o  proceed on foot  t o  
w i t h i n  200 f e e t  of the center of  the dctona- 
tion. A t  t h i s  d i s t n n c e  the tunnel w a s  p a r -  
L i a l l y  collapsed anGI f u l l  of broken rock, how- 
ever. here a lso there w25 no detectable radio- 
act ivi ty .  l h e r e  wcre no o f i s i t e  e f f e c t s  and 
the  seismic s i g n a l s  could  not Ire f e l t  a t  a 
distance of 2.5 miles. The gcncral f e a s i b i l i t y  
Of the method was proved and a s  a consequence 
Plans are being~developed for  f u r t h e r  under -  
Kround t es t s .  

Lkontamina t ion ProLlcm - 

'.37 A new problem i n  decontamination was 
Presented by the balloon operation. h e r a l l y .  
the balloons were f i r e d ,  a s  planned, a t  a l -  
titudes such t h a t  the f iss ion product f a l l o u t  
'as small. however, i n  sow cases the a c t i v i t y  
induced by neutron absorption i n  the s o i l  was -" hi& a s  several hundred R/hour a t  one hour. 

the balloon sites were required for re- 
peated f i r i n g s  it vas important t o  cons ider  
decontrnination procedures. A major difference 
'm !PParent between such contamination and 
f i s s m n  product f a l l o u t  - -  mainly t h a t  the 
ne"trOns were absorbed i n  a r e l a t i v e l y  th ick  
'Ver t h a t  ea r th  renaval methods would re- 

- 

2 2 8  Edgerton, Germeahausen,' and Cr ie r ,  Inc. 
provided timing and f i r i n g ,  s c i e n r i f i c  photo- 
graphy, alpha and o t h e r  r a d i a t i o n  measure- 
ments. ~~ 

1 Major t a s k s  of the photographic 
u n i t  was  t o  mcaaure f i re l ia l l  grovth for yield,  
growth and mbtion of atomic clou,] a f t e r  shock 
breakaway, and posit ion of burst for  t h e  a i r -  
t o - a i r  missile. Photographs were a l so  mde for 
Un) and E l G  to determine e f f e c t s  of  b l a s t  and 
thermal radiation on s t ructures  end materials. 

2.40 Reaction h i s t o r y  measurements were d e  
b). the UXG alpha group for IASL. llie measure- 
merits included neutron m u l t i p l i c a t i o n  r a t e  
throughout  t he  e n t i r e  measurable h i s t o r y ,  

- 

r 

I I m -  
provements were made i n  the image converte: 
s t reak  camera which is smaller and more port- 
a b l e  than cameras of  t h i s  type used  before.  

Conclusion 

2.41 
plished by a l l  par t ic ipat ing test groups. 

Overall the major object ives  were acc- 

IY3 



.... .'. 
L . -  

. . . . .  
< .  

. .  

t 



. .  , .? :'. - 
1 .  . '  -: , . .;. . .  . .\ h 

. '. .. 
L 

, _  

.I 

i Y i  



c U 

/. 

. . _  

Q '  

I 1 

. .  

. .  .. , 
..I 



? 

.-. . ... --< 

, .  . .. .. . . . .  . .  . .  

. .. 
, .  . . '  .. 



m 

I 

I 

PA:!T V 

F. C.  0. A. OPERATIOiSS 

253 



m 

.) 

I, 

m 

D 

m 

1 . 1  The Federal Civi l  Leferlsc A<! i n i * + r i t i o n  
a major p a r t i c i p a n t  i n  a cuc’ inc.~tz!  nil- 

clear test ser ies .  In OpC:iltio~~ Plu;;J+ 
bolt FUU accomplished i ts .ob. ject ives  by a s -  
sisting i n  the s t a f f i n g  of the j o i n t  Office of 
l e s t  j n f o r n a t i o n ,  executing an extensive ob- 
s,..ver program, and by placing major e;:.pF,si.< 
MI technical tests designed t o  ohtoin data on 
the e f f e c t s  of nuclear  weapons required for  
c iv i l  defense planning. 

Beckground 

1 . 2  KXI s t a r t e d  its p r t i c i p a t i o n  i n  nuclear 
weapons tests i n  the Spring bf 1951 by sending 
ohscrvers t o  Operation Greenhouse and hes sent 
observers t o  a l l  other Pac i f ic  tests since: 

1 . 3  In the  Fal l  of 1951, the Buster-Jangle  
ser ies ,  Agency test a c t i v i t i e s  began w i t h  a 
limited test program t o  test backyard s h e l t e r  
prototypes of wooden construction and to t r a in  
FCI)\ s t a f f  personnel i n  radiological  monitor- 
ing techniques. 

1.4  I n  the Spring of 1952, the Tud)ler-Snap- 
per se r ies ,  KlX played a major r o l e  i n  JUS- 
fy ing  and operat ing the  f i r s t  “open s h o t ” .  
S t a t e  C i v i l  Defense D i r e c t o r s  and s e v e r a l  
governors were present  a s  F(uIz i n v i t e e s .  I n -  
vited were approximately 60 c i v i l  defcnse oh- 
servers and near ly  300 Embers  of  t h e  press ,  
radio, t e lev is ion ,  and motion pictures .  m e r e  
*ere no associated technica l  t e s t a  a v a i l a b l e  
for inspection by the abaervers. 

l . 5  ’he Upahotfinothole (1953) series marked 
the  f i r r t  major  Agency p a r t i c i p a t i o n .  The 
technical program included tests of backyard 

boament s h e l t e r s ,  determination of f a i l -  
ure pa t te rns  of typ ica l  residences,  extensive 

t e s t s  of pa;s::n~cr veh ic l e s  i n  cooperat.ion 
w i t h  the ari*.n:3tivt: industry,  t e s t s  of drugs 
and biolo(;icaIs i n  cooperation w i t h  t h e  Food 
and Drug Adminis t ra t ion.  t e s t s  of a i r  zero 
locators  and radiolcgical defense ins t r rmen t s .  
and evaluation of cmpara t ive  b l a s t  res is tance 
of a l a r g e  vs r i e ty  of c u r t a i n  wal l s  and per- 
t i t i o r i s .  The l a t t e r  was conducted i n  c l o s e  
coopera t ion  w i t h  the Ueparti,icnt of  Defense. 

l .h-~-R7)4  a l s o  played a pr inc ipa l  .role i n  the 
- . j u s t i f i c a t i o n  and conduct.of the 1953 “open 
shot”, which cas witneszed by about 300 civil  
dcfciise and S t a t e  and l o c a l  government o f f i -  
c i a l s .  This observer program was conducted i n  
cooperation w i t h  the  Atomic Energy Camnission 
and the Department of Defense who had an equa! 
number  of^ representa rives. 

1.7 In the Spring of 1955, Operation Teapot. 
t h e  test  s e r i e s  included a rather comprehen- 
s i v e  c i v i l  defense program designed t o  meet 
a l l  Agency object ives .  A s i n g l e  shot  was se- 
l e c t e d  f o r  most of t h e  Agency p a r t i c i p a t i o n  
al though some programs extended through t h e  
en t i re  s e r i e s .  The s i n g l e  shot  was opened t o  
uncleareJ  observers and t o  indus t ry  p a r t i c i -  
pants  without clearance for  R e s t r i c t e d  Data. 
l h i s  event  was known a s  Operat ion CUE. The 
technical  par t ic ipat ion consisted of determin- 
i n g  the nuclear effects  on r e s i d e n t i a l ,  com- 
mercial ,  and i n d u s t r i a l  s t r u c t u r e s ;  foods and 
foodstuffs;  shelters for  c i v i l i a n  populations; 
u t i l i t i e s ;  mobile housing; and emergency ve-  
h i c l e s .  It a l s o  included rad io logica l  defense 
s tudies .  

Objectives 

1.8 A l l  c i v i l  defense p a r t i c i p a t i o n  is de- 
s igned t o  meet one or more of  t h e  fol lowing 
general  ob.iectives: 
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1 9  Ehphasis i n  the Spring of 1957, GjernLion 
~ ~ i i n ~ i b ~ b ,  cas  given t o  tests of inass s~ic lLcrs  
siid t o  rad io logica l  defcnse :ecIi~iiij~ws. 1:oiir 
programs, w h i c h  iiicluded 22 p r o j e c t s ,  ucre 
cuiiducted by FUN personnel or KIN uontrac- 
tors. I n  a d d i t i o n ,  K D A  was co-sponsor w i t h  
LIe Ikpartment of Defense, the Atomic Energy 
Gmrnission, and the Food aiid lhiig Adin i~ is t ro-  
l i u n  for n i n e  u t h c r  projects. 'llie IXIM done 
slwlter projuLs were couJirctcd i r i  the cIoIc.:t 
cooperation w i t h  related DepartnienL of  Ijcleiise 

I 3 
- 

I 

yrnbmm. 

1.10 Tra in ing  activities ucre rrpnntlcd and 
iwllidcd indoct r ina t ion  and f i e l d  e\pcriciice 
i n  r a t l i o l o ~ i c a l  defcnne for Loth "Q" cltrarcd 
StaL.-~aiid local  personnel n n d  f o r  unr lcar rd  

' Pisoniiel .  

1. I I  &On t.cc!mical tes t  8ct . iv i t ies  wrrc con- 
d1irt.d i n  Yevada iinder the C i v i l  Ef fec ts  Test 
Croup. T h i s  Group was p r i n r i p a I I y  qionsorrd 
and supported by F(IM and the AEC Uivision of 
Rolopy and M i c i n e .  
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,,cc~cd. An i i i r a l  i.ntLcrn of rlaimpe was olbtnin- 
cd i n  t.iimt the c l o s e - i n  hii ic 95s r t m p l r t n l y  
,{cstroycd, Llie ccnler  h i c  j ~ a r t j a l l y  drstr i iy-  
e,+, and n o  opparcnt  dnn:age was done t o  tile 
dnw B L  20 psi. 'Ilic only tininage d o n e  t o  the 
F r n ~ ~ ~ y p c  door cas t.1iat of strippirig off  Llie 
,,,,per o u t s i d e  flnnlces; hence t h e  s t c c l  door 
Lcsted made an  r f f c c t i r e  closiire. 

1 .  17 A r rc taagir lar  dual purp.w iinilergroiind 
garage and n8as.s s l l e l t e r  w i t l i  an auLoniobile 
r;,*p and b l a s t  door was tcst.ed a t  an  ant . ic i -  
Imled 35 p s i  side-on ovcrprrssnre  range. This  
project was iiiclirdcd 1.0 rlet.rrwine cng in r r r ing  
data for  the desi&*, loading, arid rcsponse of 
this type s t ruclure .  111s apparent  Jamage i n -  
side of the s t ruc ture  r c a d t i n g  from the deto- 
ration was t h a t  of s l igh t  sp1l i i ig  around the 
lase  of a cen te r  support  coliiinn. The damage 
I I C . I , E  to t h e  ramp and tnd s i d e  r c t a i u i n g  wal l  
.as iouridrrable .  

1.18 Also t e s t ed  were thrce  re inforced  con- 
c r r t e  f a m i l y  shelters which were cons t ruc ted  
a t  a n t i c i p a t e a F i . e = s l i r e s  o f  30, 48, and 65 
psi. Ihc objcc t ive  w a s  t.0 ga in  a d d i ~ i c r ~ a l  cn- 
eincering da ta  t o  a c c m p l i s h  a more economic 
dcs ip .  The only spparent  damage done t o  any 
of the structures was tha t  of Lending t h e  vcnt  
pipps auay fron the direct ion of the b l a s t  and 
a s l i g h t  d i sh ing  of the steel entrance hay of 
a slaelter c loses t  LO G ~ o d  Zero. 

I. 19 A b l a s t  r e s i s t a n t  v a u l t  and door ,  f i -  
nnnccd by t h e  \loslcr Safe  GI., was t e s t e d  to 
s c r i f y  the theo re t i ca l  ana lys i s  of tlie t:char- 
i n r  of  such  .a st.i'iictiire a t  a high p r ~ s s u r e  
Icvel. Defyaction pressires  and pat , terns  rc -  
r u l t i n g  from an urerprcssure  i n  exccss  of  75 
psi  were obta ined .  The damage was conf ined  
mainly to  s t r i p p i n g  of the  f r o n t  p o r t i o n  of 
the reinforced ,.niicrele cover,  dislmlgiiig the 
cont ro l  knobs, and d i s f i g u r i n g  and c h r r i n g  
the urnarnental r t a i n l c s s  s t w l .  \ h n  t1.e con- 
bination was set ,  the seven ton stcel door mas 
eas i ly  reopcned. lllcre was no apparent teinper- 
.:lire or p r e s s u r e  i n c r e a s e  i n s i d e  o f  t h e  

r w i l t ,  Lliils KivinK nJcqunte  prntcct ion to i ta  
ciml.cnLs. 

1.20 l l ie K I M  sponsored t e s t s  o f  French and 
\kst  Gcrinan iindcrgroond personnel s h e l t e r s .  
Ilie Frelich underground s t r l ic turcs  tes ted  uere 

a s  follows: One r ec t ang i i l a r  r l te l ter;  One 
c y l i d r i c a l  s h e l t e r ;  t w o  entrance w a y s  a t  
an t ic i lwted  p res su re  of 132 psi :  and D T I ~  en- 
t r a n c e  way a t  118 p s i .  Also included in t h e  
r o r - e i p  shelter tes t  program (were seven \rest 
Gerrcen rrct.angi11ar she1 t e r s  and t>s,o cy1 in,!ri- 

~ c a W e l t e r s  located a t  pressure r a n g e s  Iron 
7 . 4  p i  LO 265 p s i .  lhe data  gained is l,eir,g 
craluated for dcs ign  iinpovements and the 
t ab l i shmen t  of des ign  c r i t e r i a .  The a c t u a l  
pressure was considerably l e s s  than t l l a t  an- 
t i r i p a t c d  therefore  inclirring only minor darn- 
age to Lhe s t ruc tu res .  

1 . 2 1  A p r o j e c t  u,as e s t a b l i s h e d  t o  pro r ide  
loading and response measurements for t h e  var- 
ious s t r u c t u r e s  i n  the s h e l t e r  a n d  s t r u t t i i r e  
pwgrarns. . I l i c  i r ls t rur i rntat ion pru\ ided meas- 
urements  of loitding, a c c e ~ e r a l i o n ;  s h e a r ,  
s t r a i n ,  def lec t ion ,  and time his tory cirvcs. 

1.22 A wcoiid program was cstahliched LO ver- 
i f y  b l a s t  r e s i s t a n t  &signs of  s t r u c t u r e s ,  
erpipnent,  drtices, and colnpnent.s and t o  fur- 
n i s h  d a t a  f u r  t h e  improvement of these  de- 
sips. Inc luded  a l s o  u a s  a t es t  of a i r  zero  
locators. 

1.23 C i v i l  defcnse opera t ions ,  fo l lou ing  an  
a t t a c k  w i t h  niiclcar wapons,  Notiid Le f a c i l i -  
t a ted  i f  a nctwoorl; of ~ u i t a b l e  devices f o r  i n -  
d i c a t i n g  t h e  p o s i t i o n  of t h e  explos ions  was 
provided to keep e l l  t a r g e t  a r m s  under con- 
tinwirs s u r r e i l  !nnce; therciore ,  s e v e r a l  tyix-s 
c-f a i r  zero 1ocilt.r~rs wcie tcstL,d i n c l ~ i ~ l i n ~  the 
r e f l e c t i n g  and r e f r a c t i l l g  t ) p e  of h s 1 : n a n  
I w d n k ,  t!le Sa t iona l  h r e a i i  of  Standards inin- 
Itole camera type,  and splwrical plnsLic t!irc 
dcsigned t.o dctern,ine t,lic pos i t ion  of n w l #  ar 
det.oi,ations. m e  refract i iag type hir  2 x 0  lo- 
r a t o r  apltcared t o  l>c the i:,ost lN:wrmisiitg. 

1 . 2 4  I n  p r e v i o u s  t c s t s ,  r e i n f o r c e d  Iarirk 
inn sonry s t r u c t u r e s  'were c o  rpa red un f a  rorah l y 
w i t h  r e i n f o r c e d  c o n c r e t e  s t r i i c t m r e s .  TIIC 
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developed a d e s i p  whic!i is high: )  rcs is t -  1 r n L  to b l a s t  lomfs. This dc.sign hi is  pr0vc.J 
e f ~ e c r j v e  i n  f i e l d  tcsts u t i ! i i  in:: CC>:~\CI:'  ~ 1 r . -  

h i &  e x p l o s i v e s .  O n e  a i r ~ , l n ~ l ~ - s : : ;  I: .o&*! 
lrui,,iing nnc! s i x  w a l l  s,icL i'b:rI.. w,.: , de, .c ipt::!  

b l r i l t  to  invcs t ign tc  t l i r i r  Lcl:t \ ior uh8.11 
s,ll,jcctcd t o  low ovcrl)rcs.=:ires. '1h+ o1,jrctive 

tl,js projrct  wos to eva l iu t r  tlir s t ruc tura l  
rcsjrtancc of re inforced clai .  ;naqnr;ry t o  the 
e ~ ~ c c t , r  o f  a niwleiir  dcton.qt ion.  l'lrt.rc 13.5 

jltLl,. or n o  daniiigt: do:or: t n  t h c  rciriCorcr:d 
str,lctttres; howevcr, t h e  nonreinforcrd br ick 
plnels a t  two pressurz ran2:s sufrcred major 
d m  ge . 
1.25  The need is e v i d e n t  for  rediirir.g t h e  
drmge t o  doors and e l imina t ing  the missile 
hazard resul t ing fron doors becoming d i s l o d g d  
i n  lar overpressure b l a s t  a r e a s  where o ther -  
wise the damage would be minor. Tt iereforc ,  
f ive  test  d o o r s  o f  diffe:ent  desigrrs were 
mounted i n  c e l l s  a t  an t ic ipa ted  prcssiirc.;.of 
% t o  ?psi. The object ive of the pro jec t  *as  
t o  es tab l i sh  design c r i t e r i a  for  comnercial  
doors under low i n t e n s i t y  overpres.;ures from 
b l a s t  loading. There was l i t t l e  or no damage 

) done to a l l  of the doors rit!i the exccption of 
the hollau plywood door a t  the  7% psi range. 
This door w a s  completely dcxolisherl. 

1.26 I n  order t o  prevent i n j u r y  t o  occupants 
and damage t o  f i l t e r s  and o t h e r  equipment, 
b l a s t  r e s i s t a n t  c losures  m u s t  be provided for 
811 vent i la t ion openings i n  p ro tec t ive  s t r u c -  
tures. Therefore, tests were made on the  per- 
formance of several types a n d  sizes of pres- 
'"re sensi t i v e  a n t i b l a s t  valves for v e n t i l a -  
lion openings. A l l  valves appeared t o  w i t h -  
'land the b l a s t  w i t h  no deniage and effected 
adequate closure.  

1.27 FUA has been charged w i t h  the  respnnsi- 
. b i l i t Y  of determining the  extent of the radio- 

logical hazard should this country be attacked 
nuclear weapons. It appears t h a t  t h e  most 

Frficient and expeditious means of accomplish- 
ob jec t ive  is by an a e r i a l  su rvey .  An 

'Ereanent has been en tered  i n t o  w i t h  the Xew 
lark h e r a t i o n s  O f f i c e  of  t h e  AEC t o  des ign  
and ins t ruments  t o  accomplish t h i s  

hrs 
I .  

- 

~~ . 

. .  
mj-\ ; :>a .  A p-oject was estat>lis!t-:-! t o  tes: the 
cal i l i rnt ior i  n n d  u t i l i t y  of tllssi. high leve l  
siirvey iristniv.:nts. An a i r c r a f t  was flown i n  
pattrr;i, OVP: arcns of knoun a c t i v i t k ,  and ex-  
c e t l e n :  corre1a:ion a a s  o b t a i n e d  w i t h  t h e  
prumr! re:: l i n k .  

1.2A Since t h e  r a d i o l o g i c a l  h a z a r d ,  i n  t h e  
e v e n t  of a niir.It.ar Far ,  w i l l  Le o f  prime i m -  
portJi;cc., a progrm W S  designcll t o  give tech- 
nic.il d a t a  necessary for t!ie for t tulat ion of 
spcri r1cat.ion.i for  r a J i o l o g i c a 1  init:urents, 
est.sblislhing n u c ! r a r  r a d i a t i o n  shielding re- 
q u i  r e x  !its, o u t  1 i n i n g  decon tanina ti  on p r o d -  
urcs and radiological survey  techniluss. 

1.29 A p r o j e c t  w a s  included i n  t h i s  prograa 
t o  continue the s t u d y  and evaluation of gama 
radiat ion i n t e n s i t y  as a function of shielding 
and time. 

1.30 
follou.in,n obj e c t i  yes:  

Included a l s o  was a p r o j e c t  w i t h  t h e  

To conduct t r a i n i n g  i n ,  and a demonstration 
of,  decon tani n3 t ion countemeasures. 

To evaluate t h e  effect iveness  and f e a s i b i l -  
i t y  of metho& of decontamination devised 
for various s t r u c t u r e s  and arezs.  

To o b t a i n  d a t a  on the r a d i a t i o n  exposure 
attendant t o  these operations.  

1.31 
i t o r i n g  techniques, i t  was necessary to-- 

To e s t a b l i s h  r a d i o l o g i c a l  defense mon- 

Obta in  f u r t h e r  e x p e r i e n c e  i n  e v a l u a t i n g  
a e r i a l ,  automotive,  and ground monitoring 
surveys.  

Evaluate a t tenuat ion factors  for mohile sur- 
vey methods and time-lag fac tors  for var iws 
s u r v e y  instrunents .  

Evaluate a e r i a l  survey equipnent developed 
for c i v i l  defense use. 

Obtain data  on r a d i a t i o n  exposures associ-  
ated w i t h  these suryeys. 



r ,diological i n s L r w e n t  SLockpiliiig is  over 
Len mill ion dol lars .  

1.33 l h t a  and insLrbiiirnts a lone  do  not cnm- 
prist a r a d i o l o g i c a l  defcnse opcret ion pro- 
gram, therefore .  i t  was necessa ry  t o  fur ther  
s t l l d y  r a d i o l o g i c a l  defense operat ions trch- 
“jques and pli i losopliies.  I n  addi t ion L O  ob- 
taining t h e  previously mentioiied inforxation. 
t h i s  program n l s o  provided t r a i n i n g  i n  con- 
t..jnsted a r e a s  for Federal,  S t a t e  and l o c a l  
personnel and would serve tn give  B c l c a r e r  
def ini t ion of the respons ib i l i t i es  assigned LO 

the rediological monitor. ’he infoonnation ob- 
tained i n  t h i s  progrsm w i l l  a l s o  be used t o  
&vclop manuals and t ra in ing  materials.  

1 .34  lliree of the p r o j e c t s  included i n  t h i s  
program provided opera t iona 1 inrorniat i on and 
tminjng. 

1.35 Under an RJ)A cont rac t ,  the  Ikpartmcnt 
of  Ap icu l tu re  photograpl~ed the  radiolngjcal  
defense opera t ions  aL t h e  Scvada Tes t  S i te .  
Illey w i l l  e d i t  end provide to  FOM a cq’leLed 
movie f i l m  for t r a i n i n g  and v i s u a l  a i d  pur-  
poses and t o  further study the refinement of 
radiological defense Operations. 

1.36 A p r o j e c t  was included i n  O p c r a t i o n  
PIuii,bbob wllich vas  d i r e c t e d  by t h e  C i v i l  Air 
Patrol to--  

Cont inue the s t u d y  of a e r i a l  moni tor ing  
twhniques. 

h e l o p  t ~ a i n i n g  n i a t c r i ~ l  for a c r i a l  !:mi- 
toring. 

Gather data  for h d i o l o g i c a l  Defense i;.snijals 
for CAP or other s e r i a l  surrey mi ts. 

1.37 Under the KIN delegation authori ty ,  the 
Food and Drug A d m i n i s t r a t i o n  madc f a l l o u t  
studies on r a w  agr icu l tura l  products to-- 

Ikkrmine the relstive effcclivr,ess of \ a r i -  
0 1 ) ~  tyws of f i i d  ysckaying. 

1.38 In .addition t o  the f a l l o u t  s tud ie s ,  t h e  
Food and lhug  ZdeiniaLration cunducted studr 
of rvsisLance of YnciIum g la s s  containers pro- 
cured under the hy1M medical stockpi1 ing pro- 
gram. ‘lllis determination i s  of necess i ty  due 
Lo the  f a c t  t h a t  FUM has .stockpiled o,er 25 
million such containers. 

1.39 I n  a d d i t i o n  L O  the p r e v i o u s l y  l i s t e d  
F(3M d i r e c t l y  sponsorad prggrams, t he  gency 
niso gave &out 45% of -the f i n a n c i a l  support 
requi red  for t h e  “ILolcrgical hssessment of 
Blast  Effects” Program. K?3A also financially 
s u p p o r t e d  s e v e r a l  of t h e  p r o j e c t s  i n  t h e  
“Instrumentation and Uusiinetry” Program sjnce 

i t  u t i l i z e d  some of the  s e r v i c e s  provided Ly 
t h a t  Program. 

1.40 ’111~ A ~ E I I C Y  a l so  provided two profession- 
a l  personnel and  some f i n a n c i a l  ass is t .ance t o  
t h e  ’ ‘Iladi o-Ecologica l  Aspects of Nuclear 
Fal lout”  Prnpam. 

1.41 l‘lie FCl1.4 olserver  program was d e s i p e d  
to  laoaden the iin&rstanding of nuclear weap- 
ons e f f e c t s  of persons w i t h  c i v i l  defense re- 
s p o n s i b i l i t i e s  and a f f i l i a t i o n $ .  I t  also s e w -  
ed t o  acquaint these s e l e c t e d  personnel w i  t h  
the FCM technical  t e s t  program and provided 
an opportuniLy for  thun t o  obtain KI)A policy 
through interrogat ion of the I l i rector  of FCUA 
l e s t  Operations and s t a f f .  

1 .42  Provisions for admi t t ing  c i v i l  dcfense 
o b s e r v r r s  were r r t a b l i s l i e d  by Lhc Atomic 
Encrgy Cor::.ir:sion, tlie lkl,i.rt;.:cnt of Dcfense, 
a n d  bUl.4. Ohservers were requi red  t o  s i r l t m i t  
c i t i z e n s h i p  sLaLcments i n  adv.ince of t he i r  
a r r i r a l  and t o  cn!lplete a d e t a i l e d  information 
r c s i s t r a t i o n  card u p n  acceptance of t h e  i n -  
v i ta t ion .  ‘he foreign h s e r i e r s  % ? r e  c c r t i f i c d  
by the S a t e  Lkrlartnent and  through the fme- 
ign cCservers‘ resl‘cii y e  nkcbir~gton E d ~ a c s i e s .  

1 .43  The iT);l Ohsencr Prrbgram LCC:IICC opera- 
t iona l  on !lay 1. 19j?, : b i t l r  the I s i n l . l i = l r : w n t  
of the I,as \’r;.;s u c f i c e  i n  :hc ?,“C I ? ; .wh  O f -  



0 
f i r e  two wrcks p r i o r  t o  the scl ia lu~eJ re<iiIi- 

da te  of the f i rs t  test dytniiation of tlir 
*,.ration Plut!lbbob series. The KIN 1 . n ~  Vegas 

conrditkated a l l  d e t n i l n  of t h ?  olis'erve- 
,r;.rant w i t l i  t h e  AIC Visi tors Rlre.iu a t  Mer- P -  r , l ry  and w i t h  t hc  Ihrector  of I.Wl.1 Test h e r ? -  

t i a n s  a t  Vcrcury. All professional  perssr,ne; 
tlie FQl\ Joint  Visi tors  h r e . : ~  s t r i c t l y  ad-  

hered t o  the concep-Of j o i n t  team operatic:: 
rc,.lrdlesj o f  whether t h e i r  p.1rer.t aE<;icy or 
srrr icc  had 311 inte:.e.it i n  tIBc iitnt.ter i n v o l v t , ! .  

l % a $  Planning and p r r p r r t i o n  of sc'ir:diilr;s 
se t  u p  f o r  t h e  o b s e r v e r s  f o r  presl tot ,  

p : s h o t ,  and shot  d a t e  t r i p s  t o  !4ercury f r o , .  
1.2. VeKas. Preparat ion w a s  snde f o r  b r i e f i n g  
r,.a*.r:ials for preshot and post.s'iot tours  which 
also inc1ud.J special  c i v i l  defense pul t l ic i ty  
re leases  f o r  c i y i l  defense observers '  home 
town newspapers. l h i s  r e q u i r e d  coord ina t ion  
w i t h  the AEC J o i n t  V i s i t o r s  Bureau a t  hlercury 
a n d  t h e  O f f i c e  of Tes t  Informat ion  i n  Las 
Y e p .  

1.45 Nine shots or ig ina l ly  were scheduled for  
FCIU Observers. Due t o  severa l  l e n g t h y  post-  
p w n e n t s  caused by unsui table  weather condi- 
tions and technical d i f f i c u l t i e s ,  a nunher of 
ad .J i t ion ; r l  s h o t s  were declared open by AEC. 
Ou: of a to ta l  of 24 shots  scheduled from hlay 
1st through &tohe r  7 t h ,  FCIW observers  were 
i n  attendance a t  13 of these. This was e f f e c t -  
e d  through s p e c i a l  a r r angemen t s  w i t h  the  
Director of KM Test  Operations and t h e  ARC. 
IQ many ins tances ,  c learances  had t o  be es- 
tahliahed for KIX observers by contacting the 
*EC o f f i c e  i n  Washington. Usually t h e s e  re- .  
quests for clearances were granted. 

1.46 There w a s  a t o t a l  of 238 c i v i l  defense 
'c6istrations during the s e r i e s .  Approximately 
202 observers witnessed a detonat ion.  h e  t o  
the  numerous d e l a y s  occas ioned  by  weather 
po*tponaents, many of the &servers found i t  
' W s s i b l e  t o  remain a s u f f i c i e n t  length of 
time to  witness a shot .  ?here was a t o t a l  of 
47 Postponements on t h e  o p n  shocs witnessed 
b y  &servers. 'he series had a t o t a l  of 
91 Postponements on a l l  scheduled shots .  I n  
'ddition t o  the 202 FUN c i v i l  defense olxerv- 
err.  31 foreign observers  from 10 c o u n t r i e s  

1 

w i t t i  ...s e? . !  a ~J:. i , ,~. : ic~. ,  c V t k i n :  a t o ? ? l  of 233 
perm.:, t o  sce 6 shot  

' 1.41 All oL<,!rbt:c-s uere given prci!sot b r i e f -  
i n b i  a n d  a cori,l-r.r t e a r  o f  t h e  XcvaL':! Test  
S i t e  shoring Fa!.\ installs:ior,s a-id t e s t s  i n -  
t o  a l l  a c c e s s i b l e  a r c a s .  I n  a n w L a r  or i n -  
s t a n c e s ,  postshot  b r i e f i n g s  a n d  t o u r s  of the 
i n s t a l l a t i o n  were made due t o  t h e  r c a d i n t s s  
snd a detonation t i n -  being moi-e;! up. Every 
e f f o r t  wai made to probi.3- a l l  iofw. . , t t ior ,  rc- 
quested L y  earl) obncryc;. L ~ f n r e  l , - ; t > i ~ ~  1.n.; 
Vegna a n d  even inEornia1 b r i e f i n g s  were p r o - ~  
vided by the D i r e c ~ o r  of the K I U  Test Opera- 
tions and technical s t a f f  mesibers i n  L7s Yesas. 
Eve ry  e f f o r t  wils  made to  provide a l l  o11scrvers 
w i t h  a prcs!to: t o w  and br ie f ings  e v e n  though 
they  were unable t o  s t a y  t o  witr.ess a s h o t .  
Many o f  these ohservers expressed decp s o t i s -  
fac t ion  for  h a v i n g  received this important i n -  
formation. 

1.48 The FUM Observer group included a c rus5  
sect ion of Gwertiment, S ta te ,  county, and c i t y  
o f f i c i a l s  as  well a s  a large number of observ- 
e r s  who have a d i r e c t  interest  and responsi-  
b i l i t y  i n  t he  National and local  C i v i l  Defense 
programs. 

1.49 lhe Federal Civ i l  Defense Administration 
f u r n i s h e d  a p o r t i o n  of  the J o i n t  O f f i c e  o f  
Test Information for Operation Plumbbob. Con-  
s i s t e n t  w i t h  t h i s  agreement, FCM supplied two 
p u b l i c  information s p e c i a l i s t s  and provided 
s e c r e t a r i a l  s t a f f  f o r  the e n t i r e  s e r i e s .  

1.50 E a r l y  i n  the operation, a series of news 
r e l e a s e s  d e t a i l i n g  t h e  p r o j e c t s  sponsored by 
FCW were prepared and released a f t e r  c l e a r -  
ance by OTI. These r e l e a s c s  contained i n f o r -  
mat ion on s h e l t e r  t e s t s ,  t e s t s  of  s h e l t e r  
components, French and German shelter tests, 
radiological t ra in ing  a c t i v i t i e s ,  and pro,iects 
involving rad io logica l  defense p r o j e c t s .  Al l  
of these releases  received widespread publica- 
t ion .  

1.51 S p e c i a l  FQlA information a c t i v i t y  w a s  
undertaken i n  connection w i t h  only 2 of the 24 
test s h o t s .  The i n c l u s i o n  of FCDA des igned  
s h e l t e r  t e s t s  i n  the P r i s c i l l a  shot  w a s  exten-  



1.52 A special  prcss  b r i e f i n g  was held rlsen 
r r r l l l te  of the s l i c l t e r  tests were ava i lnb le ,  
*iLh die press being given pr in ted  reports by 

Brector of tlie C i v i l  E f f e c t s  Test Group 
tlie RIM Program D i r e c t o r s  a n d  ] iostshot 

pictures  of t h e  s h e l t e r s ,  t h e  Mosler Lank 
a tliodirlar school  u n i t ,  doors ,  c l a y  

masonry cons t ruc t ion ,  and blast r a l x c s  were 
resLed i n  the  P r i s c i l l a  s h o t .  ~llicse plioto- 
grapl,s were repr in ted  by mkny nerspapers and 
r t r e  used i n  an Fall$ shelter p!mphlet and i n  
the PUIA Newspicture Page c l i s t r i lu ted  t o  some 
75a newspapers. 

1.53 S tor ies  and advance construct ion plioto- 
graphs were i ssued  on t h e  French and German 
she l te rs  .involved i n  t h e  Smoky shot .  Special  
releases and photographs were issued aliout the 
pr, Fcnce of S t a t e  and c i t y  t ra inccs  during a 
Radiological Defense coiirse and i n  conricction 
c i t h  the presence of a C a l i f o r n i a  Disuster 
Service r a d i o l o g i c a l  m o n i t o r i n g  s q u a d  for 
field t ra ining.  A s t o r y  was re leased on a de- 
cnntamination p r o j e c t  involv ing  f i r e  chiefs 
from I.as Vegas and  a number of C a l i f o r n i a  
c i t i e s .  Special  h a m  town r e l e a s e s  were pre- 
pared and d i s t r i b u t e d  r e p o r t i n g  t h e  prescnce 
of individual members of the  radiological  de- 
fense t r a i n i n g  groups and photographs were 
supplied t o  :rainces.  FUX WI p e r s w n c l  n l s d  
'rro:e and d i s t r i b u t d  .home tqwn nFws re leases  
repor t ing  the presence of a l l  c i v i l  defense 
ol6crvers a t  opcn shots--  the t o t a l  approximat- 
ing 500. 

1.54 KDA zss i s t ed  the AEC i n  b r i e f i n g s  and 
Guiding of f i e l d  tours f o r  t h e  l l o l i f i e l d  Corn- 
mittee staff, the National Securi ty  Council, 
h,.Libbey IAK Commissioner): and o ther  AEC 
o b s e r v e r  g r o u p s .  lhe FCDA A d m i n i s t r a t o r ,  
%uLy Adminis t ra tor ,  and s e v e r a l  A s s i s t a n t  
Ahi i t i s t r s turs  attended t h e  Test  Site and were 
brie.fed on nuclear  uwapons e f f e c t s ,  the 'rest 
or&aniza t ion ,  and wcre shown t h e  s t r u c t u r e s  
tested by F a ,  

Organization 

1.55 ' h e  ITAM components of t h e  Test  &gani- 
zat.ion aere  under the general direct ion of t h e  
c h i e f  of c%DA Test Operations;  however, t h e y  
f imct ioned under  t h e  " j o i n t '  ' concept+ and 
answered IXrector t o  Director of the group to 
w h i c h  they  x c r e  a s s i g n e d .  F i g u r e  1.1 is ~ 

block diagram showing tlie organization strue- 
ture  of tlie P U  Test Operations. 

Logistics 

1 .56 'The support  of FCDA programs was pro- 
v i d e d  through the AEC Support Director .  sup- 
por t  items such a s  r a t e r i a l s ,  e q a i p e n t ,  ve- 
hicles.  and commica t ions  cere mde avai lable  
by the Reynolds Electr ical  and Engineering 6. 
consisLent  w i t h  the  s t a t u s  r e p o r t  request% 
LaLor'was a l s o  obtained f r m  IiEECO. lhe large 
and cos t ly  MUA sponsored s t ruc tures  were con- 
s t ruc ted  by an  AEC lump-sum contractor.  

- Funding 

1.57 F inanc ing  of FCDA sponsored p r o j e c t s  
during Operation Pluinbbob was c a r r i e d  out i n  
acco rdance  w i t h  the  terms o f  the  FCDA-m 
Ilennraiidwn of Understanding dated February 7, 
1957. Appropriation t ransfers  t o t a l i n g  fl,  644, 
600 h a v e  been nade t o  AkE to cover the cost  of 
a l l  tUM programs. Designations have hen made 
t o  provide FCDA a s s i s t a n c e  t o  o t h e r  groups, 
no tab ly  Program 33 - $112,000; Program 37 - 
S15,oOO; Program 38 - $15.000; and Program 39 
- .$ 19,300. I n  addi t ion t o  programs uhcre ITIk 
funds wcr.: designated, other projects  of imtu- 
a 1  i n t e re s t  x e r e  suppor ted  f i n a n c i a l l y  by 
special  purpose work orders. 

C o n c l u s i o n s  
1. 58 I n  geitcral the I;CD;l considcrs PIii!nlrLoL a 
vcry succeerfirl operation i n  all p!iascs of i t 6  
p a r t i c i p l i o n  v:hich includes tiic KllA CYdserver 
Program, its compotoent of the J o i n t  O f f i c e  of 
T e s t  Informat ion ,  a n d  i t s  t e c h n i c a l  tcsLS. 
From the c,z~~cn:s  a n d  l c t t e r s  rccc ibed ,  the 
F a t ,  @l)ser \e r  P r o ~ r a m  xas siicccssfirl i n  edu- 
' ca t ing  arid s t imula t ing  i n t e r e s t  i n  C i v i l  lk- 
fense. 

I 

d 

262 



P 
1‘ 

1.59 1 1 ~  ‘ k l i i i i c a l  les t  Prc;rtt- w ?  cnl j i i lcr-  
=,J s I lccess fu l  i n  t h a t  tlir r e s u l t r  v e r i f i e d  
t l ,curct icnl  c n l c n l a t i o n s ,  and t l ierc  was no 
, i p i t i c a q t  ~ n t a  l o s t .  ~hr: tests providcti an  
oppnrtiinity t o  tlioruu&1y s t d y  racIio!c;.ical 
d,.rIensc opcmtions and provided t rn in i , , ;  t o  a 
large niunlwi. of Sta te  and loca l  p!rs,rn:8’2~ in 
rJ,Iiologica 1 deknsc .  

1.N)  kUM 1x1s roised questions ns t o  the ade- 
qllncy o f  construct ion and inspect ion ai.,! the 
ncc,l f o r  c l o s - r  c o o t r o l  ovcr con%:rurt ion.  
lllcre erists a corol lnry pro!Jein of l e a d  time 
in the developient  and approval  of drawings 
and s p e c i f i c a t i o n s .  A queskion of t h e  length 
of time in furn ish ing  c o s t  r e p o r t s  was also 

* I  

’j 
8 

1 

I 

rilise.!. ’llwie q::*;.tiocs .ri 1 1  I J C  csw::iJe:re,l by 
tlic NlU and e f f o r t s  made t o  rc;+ilv,: the  prol.. 
lein p r i m  t o   future cont inentd l  test opera- 
t ions  i n  which thc FOM part ic ipotc .  

- 
1.61 b n s i d e r a t i o . ;  r e l s t i v e  to  e s t a b l i s h -  
ment of €LW a s  a separate  Tes: Grasp is d i s -  
c u s s e d  i n  Psrt  I ,  Chapter  6. O p e r a t i o n a l  
P r o  b 1 en a. 

F.cccn:rdationr 

1 . 6 2  P r i o r  t o  t h r  n e x t  con: in=ntal  t e s t  
opera t ion ,  F O 3  and AEC Ecprcsents t ives  con- 
a i d e r  the e s t a b l i s h m e n t  of  j o i n t  o p e r a t i n g  
precedures w i t h  view t o  resolving procedural 
problems i n d i c a t e d  in paragraph 1.60 above. 

263 


