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FOREWORD 

This report has had classified material removed in order to 
make the information available on an unclassified, open 
publication basis, to any interested parties. This effort to 
declassify this report has been accomplished specifically to 
support the Department of Defense Nucle3r Test Personnel Review 
(NTPR) Program. The objective is to facilitate studies of the 
low levels of radiation received by some individuals during the 
atmospheric nuclear test program by making as much information 
as possible available to all interested parties. 

The material which has been deleted is all currently 
classified as Restricted Data or Formerly Restricted Data under 
the provision of the Atomic Energy Act of 1954, (as amended) or 
is Nationa! Security Information. 

This report has been reproduced directly from available 
copies of the original material. The locations from which 
material has been deleted is generally obvious by the spacings 
and "holes" in the text. Thus the context of the material 
deleted identified to assist the reader in the determination of 
whether the deleted information is germane to his study. 

It is the belief of the individuals who have participated 
in preparing this report by deleting the classified material 
and of the Defense Nuclear Agency that the report accurately 
portrays the contents of the original and that the deleted 
material~is of little o r  no significance to studies into the 
amounts or types of radiation received by any individuals 
during the atmospheric nuclear test program. 
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ABSTRACT 

Opera t lon  REDWING, a J o i n t  Atomic Energy Commission-Department of 

Defense e f f e c t s  tes t  series of atomic weapons and d e v i c e s ,  w a s  conducted by 

Commander J o i n t  Task Force SEVEN a t  t h e  P a c i f i c  P rov ing  Ground d u r i n g  t h e  

s p r i n g  and summer of 1956. The Chief of Sava l  O p e r a t l o n s  was t h e  Executive 

Agent of t h c  J o i n t  Ch ie f s  of S t a f f  f o r  t h e  conduct  of t h e  t e s t  

There w a s  a t o t a l  of 17 weapons and d e v i c e s  d e t o n a t e d  u s i c g  bo th  

Eniwetok and B i k i n i  A t o l l s  as d e t o n a t i o n  si tes.  The maln e f f o r t  of t h e  Navy 

t a s k  group (Task Group 7 .3)  was c o n c e n t r a t e d  a t  B i k i n i  A t o l l  i n  suppor t  of 

l a r g e  y i e l d  s h o t s .  The list o f  s h o t s  de tona ted  i s  a s  f o l l o w s :  

, 

1 . 

SHOT NAME DATE DETONATED ATOLL 

LACROSSE 5 MAY ENIWETOK (Ground) 
CHEROKEE 21 MAY BIKINI (Ai r  Drop) 
ZUNI 28 !,MY BIKINI (Ground) 
m 28 NAY ENIWErOK (Tower) 
ERIE 31 MAY ENIWETOK (Tower) 

SEMINOLE 5 JUNE ENIWETOK (Ground) 
FLATHEAD 12 JLihT BIKINI (Barge) 
BLACKFOOT 12 JUNE ENIWEKIK (Tower) 
KICKAFCC . 14 JUNE E N I W E T J K  (Tower) 
OSAGE 16 JUNE ENIWETOK (Ai r  Drop) 
INCA 22 J U N E  ENIWETOK (Tower) 
DAKOTA 26 JLlhT B I K I N I  (Barge) 

MOHAWK 3 JLJL’f ENIWETOK (Tower) 
APACHE 9 JULY ENIWETOK (Barge) 
NAVAJO 11 JULY BIKINI (Barge) 
TEWA 21 J U L Y  BIKINI (Barge) 
HURON* 22 J U L Y  ENIWETOK (Baree) 

~ 

+HUHON d e v i c e  had f a i l e d  d u r i n g  f i n a l  countdown on 2 J u l y  a t  B ik in i  

A t o l l .  The d e v i c e  w a s  r e t u r n e d  to  Eniwetok, made r eady  t o  f i r e  a g a i n  and 

became t h e  l as t  d e t o n a t i o n  of t h e  REDWIYG series on 22 J u l y  1956. 

The Navy t a s k  group bui ld-up phase began on 1 September 1955, w i t h  the  

r e p o r t i n g  of t h e  Task Group Commander, Rear Admiral Joseph  H. Wel l ings ,  U . S .  

Navy. The o p e r a t i o n a l  phase commenced on 16 Janua ry  1956 Vheu t h e  first u n i t s  

of t h e  t a s k  group deployed t o  t h e  P a r i f i c  Proving Ground. 

5 
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3. While t h e  t w o  d e s t r o y e r s  a s s i g n e d  t o  Opera t ion  REDWING d i d  

v a l u a b l e  service weatherwise,  t h i s  u se  w a s  a compromise between w e a t h e r  re- 

quirements  and a v a i l a b i l i t y .  Four d e s t r o y e r s  would e n a b l e  mere d i s t a n t ,  and 

t h e r e f o r e  m o r e  u s e f u l  weather  s t a t i o n s  Po be used.  

3.13 A I R C W T  RADIATION SURYEY ( P r o j e c t  2 .64  - F a l l o u t  l o c a t i o n  and 
D e l i n e a t i o n  by a e r i a l  s u r v e y s ) .  

3.13.1 PLANNING STAGE 

Aerial s u r v e y s  i n v o l v i n g  P2V a i r c r a f t  were scheduled o r i g i n a l l y  for 

CHEROKEE, ZUNI, FLATlIEAD, HURON, NAVAJO,  APACHE and TEWA. Four P2V a i r c r a f t  

from PatRon ONE based on Kwajalein had t h e  f o l l o w i n g  s p e c i a l  p r o j e c t  equ ip -  

m e n t  i n s t a l l e d :  

"Top Hat" d e t e c t o r  ( i n s t a l l e d  i n  a f t e r  t a i l  s e c t i o n  over  t h e  
camera h a t c h ) .  

Con t ro l  assembly and s t r i p  c h a r t  r e c o r d e r .  

Telemeter t a p e  r e c o r d e r s .  

Power supply .  

ART-13 t r a n s m i t t e r .  

O r i g i n a l  p l an  c a l l e d  f o r  f l i g h t s  t o  o r i g i n a t e  from Kwajalein and i n -  

s t r u m e n t s  t o  be s e r v i c e d  and c a l i b r a t e d  on Eniwetok. During t h e  p e r i o d  D-7 

t o  D-1 p r i o r  t o  each s h o t ,  each  a i r c r a f t  i n  r o t a t i o n  w a s  t o  land a t  Eniwetok 

I s l a n d  d u r i n g  d a y l i g h t  hour s  so t h a t  r e p a i r s  and c a l i b r a t i o n  could be under- 

taken .  This command recommended, i n  t h e  e a r l y  s t a g e s  of p l ann ing ,  t h a t  t h e  

c a l i b r a t i o n  ana r e p a i r s  of project  i n s t r u m e n t s  he done a t  Kwajalein.  From 

D Day t o  D . 4  a i r c r a f t  su rveys  were t o  be flown o u t  t o  approximately 300 m i l e s  

from B i k i n i .  Tu0 p l a n e s  were t o  be used each  day w i t h  two on s t andby .  Th i s  

a i r c r a f t  u t i l i z a t i o n  w a s  planned t o  keep con tamina t ion  l e v e l s  down, so t h a t  

a i r c r a f t  used f o r  later f l i g h t s  would be a b l e  t o  d e t e c t  the  r e l a t i v e l y  low 

r a d i a t i o n  on t h e  s u r f a c e  a f t e r  DAZ. F l i g h t  p l a n s  w e r e  based on f a l l - o u t  

p r e d i c t i o n  and c o n t r o l  w a s  ma in ta ined  d u r i n g  each  f l i g h t  so t h a t  change i n  

a i r c r a f t  cou ld  be e f f e c t e d  s imply.  The purpose of t h e  f l i g h t s  w a s  t o  de- 

termine t h e  amount of r a d i a t i o n  abso rpx lon  expe r i enced  through v a r i o u s  a l -  

t i t u d e s  and d a t a  s e c u r e d  a t  v a r i o u s  a l t i t u d e s  were to be used t o  develop a 

r e l a t i o n s h i p  f o r  p r e d i c t i n g  f a l l - o u t  a t t e n u a t i o n  ove r  l a n d .  Telemeter 
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equipment and communication channe l s  w e r e  i n s t a l l e d  i n  t h e  Progr- 2 plot 

board t h e  USS ESTES (Am-12), t o  f a c i l i t a t e  communications wi th  and c o n t r o l  

of t h e  a i r c r a f t  d i r e c t l y  from t h e  f a l l - o u t  p l o t t i n g  center .  

P r e o p e r a t i o n a l  planning conducted by P r o j e c t  2 .64  cou ld  have been 

improved c o n s i d e r a b l y  from a m i l i t a r y  s t a n d p o i n t .  The a i r c r a f t  were scheduled 

t o  be o p e r a t i o n a l l y  ready i n  t h e  Pacific P rov ing  Ground a l o n g  wi th  t h e  o t h e r  

a i r c r a f t  of W-1 by 15 April 1956. A i r c r a f t  were made a v a i l a b l e  f o r  project 

i n s t a l l a t i o n  in s u f f i c i e n t  t i m e  but t h e  equipment w a s  not  completely i n -  

s t a l l e d  a t  NAS, Alameda u n t i l  t h e  l a t t e r  P a r t  of February 1956, l e a v i n g  

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

t o  deployment. The c i v i l i a n  e n g i n e e r s  from t h e  N e w  York O p r a t i o n s  O f f i c e ,  

AEC s p o n s o r s  of F’roject 2.64,  d i d  not have t h e  necessa ry  l i a i s o n  wi th  v a r i o u s  

m i l i t a r y  a g e n c i e s  involved.  The n e t  r e s u l t  w a s  t h a t  the  squadron w a s  n o t  

s u f f i c i e n t l y  a d v i s e d  f r o n  t h e  &ginn ing  to  i n s u r e  t h a t  adequate  p r o g r e s s  was 

made through m i l i t a r y  channe l s .  Presence Of a r e p r e s e n t a t i v e  on t h e  scene 

a t  Alameda t o  check d e t a i l  and p r o g r e s s  of equipment i n s t a l l a t i o n s  and t o  make 

a r r angemen t s  for i n - f l i g h t  a r d  ground checks of equipment would have d e t e c t e d  

t h e  d i s c r e p a n c i e s  la ter  d i scove red  i n  o p e r a t i o n  of t h e  t e l e m e t e r i n g  g e a r .  The 

N e w  York O p e r a t i o n s  O f f i c e  r e q u e s t e d  t h a t  f o u r  e l e c t r o n i c  t e c h n i c i a n s  from 

yp-1 be made a v a i l a b l e  f o r  a s p e c i a l  one month6 schoo l  i n  New York. 

s c h o o l  w a s  t o  t r a i n  one man from each  crew i n  b a s i c  maintenance and o p e r a t i o n  

of p r o j e c t  equipment. 

app rox ima te ly  th r t emon ths  p r i o r  t o  deployment of t h e  squadron,  h u t  t h e  schoo l  

This 

The f o u r  men were made a v a i l a b l e  i n  November 1955, 

was n o t  set up by t h e  New York Opera t ions  O f f i c e .  The s c h o o l  w a s  f i n a l l y  set 

up i n  Februa ry  1956. 

f a c t  t h a t  t h e  squadron w a s  under go ing  an  Opera t iona l  Readiness  I n s p e c t i o n  

and s i n u l t n n e o u s l y  p r e p a r i n g  f o r  deplcyment, t h e  Commanding O f f i c e r ,  VP-1 

r e q u e s t e d  t h a t  t h e  schoo l  be set u p  i n  Alameda r a t h e r  t han  i n  New York C i t y .  

This r e q u e s t  was n o t  fo rma l ly  acknowledged by t h e  N e w  York Opera t ions  O f f i c e .  

but  a r e p r e s e n t a t i v e  w a s  s e n t  t o  Alaaeda and t h e  crews r e c e i v e d  limited 

i n s t r u c t i o n s  p r i o r  t o  deployment. P i l o t s  i nvo lved  r e c e i v e d  no check-out i n  

I n  view of t h e  l a t e n e s s  of t h e  convening date and t h e  
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special equipment prior to deployment. 

3.13.2 CONCLUSIONS 

1. Four aircraft with Special configuration is considered minimum 

for this type project in an operation of the scope of Operation REDWING. 

Number of aircraft should be increased if the scope of future operations 1s 

broadened. 

2 .  Use of specially configured aircraft to fly security missions on 

availability basis is satisfactory. 

3. Considerable time and effort was wasted on flight and ground 

check of project equipment after arrival in the Pacific Proving Ground. 

4. The telemetering equipment failed to function correctly through- 

out the operation. 

5 .  Training for technicians was tco little and too late. 

3.13.3 RECOMMENDATIONS 

1. That for an operation of the scope of Operation REDWING four 

aircraft be employed for this type project, with the number assigned made 

greater as the scope of the operation increases. 

2 .  That in future operations effective liaison should be established 

between project personnel and the operational assigned squadron to insure 

'that necessary action required from military sources is undertaken in an 

early and effective manner. 

3. That training on special equipment for military technicians be 

undertaken as early as possible. 

4. That the training for these technicians be given, if at all 

possible, at the squadron's home base. 

3.14 OPERATIONAL PHASE 

Soon after arrival in the forward area, it became apparent that 

planned procedures for operation of aircraft in conducting the project were 

incorrect. Aircraft were based on Kwajalein and staged all their flights 

through Kwajalein. Project engineers were based on Parry Island, Eniwetok 

Atoll and performed their calibratlon and ground checks on Eniwetok Island, 
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messages and transmission time both from control center and from the aircraft. 

Frequencies Assigned (AF) 

3130 KCS, 6693 KCS Aircraft Telemetering 

3151 KCS, 6708 KCS Aircraft Telemetering 

3088 KCS, €745.5 KCS Navigation, Ship/Aircraft 

3.14.4 CONCLUSIONS 

1. Operations split bctween Kwajalein and Eniwetok Atoll are cum- 

bersome, inefficient, and needlessly expensive. 

2 .  Operation of aircraft can be more effectively controlled from 

their home base using nase com.unication facilities. 

3. Code developed by the project was unsuitable in that it was too 

complicated and involved transmissions of too great a length. 

4. It is necessary that a naval aviator be present t o  supervise 

operations of patrol aircraft. 

5. Communication frequencies were inadequate and should be critically 

examined. 

6 .  Air to ship telemetering system did not function in the manner 

de signed . 
3.14.5 RECOMMEhBATIONS 

1. That all test and calibration of equipmenr be accomplished at 

the aircraft home base. 

2 .  That a naval aviator, experienced in operational control of 

patrol aircraft, be assigned to coordinate operations of aircraft assigned to 

a mission of this type, and that he review all proposed control procedures 

critically prior to the operational phase of this project. 

3. That clear telemetering and air to ship comnunication frequencies 

be requested and assigned, allowing a choice so that a day or night frequency 

could be chosen for best range and operation. 

3.15 RADIOLOGICAL SAFETY 

3.15.1 GENERAL 

The mission of the radiological safety orgaeization for Operation 
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REDWING was determined to be; (a) Protection of personnel and equipment from 

radiological hazards, (b) training of personnel in radiological safety, and 

( c )  evaluation of effectiveness of radiological safety training and equip- 

ment. 

3.15.2 ORGANIZATION 

The organization of h s k  Group 7.3 for radiological safety during 

Operation REDWING was based on the existing shipboard and unit Damage Control 

and Atomic, Biological and Chemical Defense (ABCD) organization supplementcd 

by further training and organization in atomic defense in order to meet 

minimum standards for radlologlcal safety during the operation. 

Additional qualified personnel on the staff were required in order 

to render necessary advi'ce, assistance, and training to all ships and units. 

In addition, this group developed new procedures and operational techniques 

in radiological safety for use by fleet units. 

3.15.3 INITIAL PUNNING 

The Assistant Plans and Operations Officer (Atomic Defense) was 

relieved in early July 1955, after Operation WIGWAM. Active planning was 

begun in August 1955. 

At this time, planning letters detailing advice and assistance were 

prepared and forwarded t o  all ships and units assiEned. All ships and units 

available on the West Coast were later visited to discuss their part in the 

operation and tb further advise them concerning their RadlSafe problems. 

Visits were also made to other task groups and activities to discuss matters 

of mutual interest concerning the operation. 

Modifications to ships and aircraft for radiological safety considera- 

tions and in support of other task group operations were coordinated with the 

activities concerned. Logistic requirements for  radiological safety opera- 

tions were promulgated to all ships and units, and procurement of various 

items was coordinated with other activities. For the most part, ships and 

units were required to obtain radiological safety clothing, radiac spare parts 

and batteries, decontamination materials, and other supplies. They were re- 

quired to obtain radiological safety clothing, radiac Spare parts and batteries, 
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decontaminat ion ma te r i a l s ,  and o t h e r  s u p p l i e s .  They were r e q u i r e d  t o  pay 

f o r  t hese  i t ems  from t h e i r  q u a r t e r l y  o p e r a t i n g  a l l o t m e n t s .  This gave rise t o  

s e v e r a l  problems, such a s  (1)  i n s u f f i c i e n t  funds  a v a i l a b l e  t o  procure re- 

quired s u p p l i e s ,  e s p e c i a l l y  for  s m a l l e r  s h i p s ,  (2) l a c k  of i n f o r m a t i o n  a v a i l -  

a b l e  t o  type  commanders on t h e  s p e c i a l  l o g i s t i c  r equ i r emen t s  f o r  a n  o p e r a t i o n  

of t h i s  n a t u r e  and t h e  consequent need f o r  augmentat ion of q u a r t e r l y  o p e r a t i n g  

a l l o t m e n t s ,  and (3) d i f f i c u l t i e s  I n  j u s t i f y i n g  r e q u i s i t i o n s  f o r  m a t e r i a l s  

which were r e q u i r e d  f o r  t h e  o p e r a t i o n  y e t  were n o t  on al lowance lists or were 

i n  excess  of a l lowance .  

To p a r t l a l l y  compensate f o r  t h e  above problems and t o  i n s u r e  a v a i l -  

a b i l i t y  u f  c l o t h i n g  and s u p p l i e s  f o r  any p o s s i b l e  emergencies ,  a r e s e r v e  

supp ly  of c l o t h i n g ,  r a d i a c  s p a r e  par t s  and b a t t e r i e s ,  and o t h e r  s p e c l a l  

m a t e r i a l s ,  w a s  ob ta ined  by t h e  s t a f f  r a d i o l o g i c a l  s a f e t y  o f f i c e r .  T h i s  gave 

r i s e  t o  problems i n  procurement ,  'stowage, i s s u e ,  accoun t ing ,  2nd r o l l - u p ,  

which a r e  n o t  normally w i t h i n  t h e  p rov ince  and c a p a b i l i t i e s  of a s m a l l  oper-  

a t i o n a l  s t a f f .  Advance i n f o r m a t i o n  was r e q u e s t e d  and r e c e i v e d  from t h e  Bureau 

of Naval Pe r sonne l  2nd t h e  Bureau of Medicine and Surge ry ,  conce rn ing  e n t e r i e s  

t o  be made i n  s e r v i c e  and h e a l t h  r e c o r d s  of pe r sonne l  exposed t o  i o n i z i n g  

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

A r e f e r e n c e  l i b r a r y  and f i l e  System w a s  set up t o  f a c i l i t a t e  s o l u t i o n  

of t e c h n i c a l  problems d u r i n g  t h e  o p e r a t i o n .  Forms and i n f o r m a t i o n  pamphlets 

were a l s o  dev i sed  and d i s t r i b u t e d  t o  d i s s e m i n a t e  in fo rma t ion .  f a c i l i t a t e  

r e c o r d i n g  and r e p o r t i n g ,  and t o  p rov ide  check-off lists f o r  p r e p a r a t i o n s  and 

i n s p e c t i o n s .  

The R a d i o l o g i c a l  S a f e t y  Annex t o  C l l i  7.3 Opera t ion  P l a n  (Annex G) 

i n c l u d e d ,  i n  a r e a d i l y  d e c l a s s i f i a h l e  manner, all p o s s i b l e  in fo rma t ion  and 

d i r e c t i v e s  conce rn jng  r a d i o l o g i c a l  s a f e t y  which would he needed d u r i n g  t h e  

o p e r a t i o n .  .4n advance copy of Annex G w a s  s e n t  t o  a l l  s h i p s  and u n i t s .  

Subsequent c5anges and supplementary l e t te rs  were promulgated,  h u t  c o n s i d e r a b l e  

r e v i s i o n  of t h e  c o n t e n t s  of Annex G i s  n e c e s s a r y  p r i o r  t o  u s e  i n  f u t u r e  opnra- 

t i o n s .  In  p a r t i c u l a r :  

1. Radzo log ica l  s a f e t y  r e g u l a t i o n s  shou ld  be m o r e  r e a l i s t i c  and permit 
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a more l iberal  "on t h e  spot ' '  i n t e r p r e t a t i o n  of maximum pe rmis sab le  contami- 

na t ion  l i m i t s  (MPL) by q u a l i f i e d  pe r sonne l .  

2 .  P r e v e n t a t i v e  measures shou ld  emphasize t h e  n e c e s s i t y  f o r  c l e a n i n g  

f i r e m a i n s  t o  i n s u r e  maximum wa te r  supp ly  t o  wasbdown systems.  

3. Countermeasures should d e t a i l  more s p e c i f i c  i n s t r u c t i o n s  concern- 

i n g  f a l l - o u t  d e t e c t i o n  and e v a l u a t i o n .  

In  c o n s i d e r a t i o n  of t h e  need f o r  i n c r e a s e d  emphasis and e f f o r t  on 

t r a i n i n g  and i n d o c t r i n a t i o n  f o r  Opera t ion  REDKING, an o v e r - a l l  p roposa l  f o r  

r a d i o l o g i c a l  s a f e t y  t r a i n i n g  was fo rmula t ed  and d i s c u s s e d  w i t h  t h e  Bureau of 

Naval Pe r sonne l ,  U.S. Naval R a d i o l o g i c a l  Defense Labora to ry  (NPDL), and U.S. 

Naval Schools Command. A r a d i o l o g i c a l  s a f e t y  t r a i n i n g  o f f i c e r  and c h i e f  

p e t t y  o f f i c e r  from t h e  Naval Schools  Command, T reasu re  I s l a n d  and a c i v i l i a n  

c o n s u l t a n t  f o r  r a d i o l o g i c a l  s a f e t y  f rom KRDL were a s s i g n e d  t o  Task Group 7 .3  

s t a f f .  Arrangements were made f o r  o b t a i n i n g  t r a i n i n g  f i l m s ,  s l i d e s ,  p r o j e c -  

t i o n  equipment,  and o t h e r  t r a i n i n g  a i d s .  The two m i l i t a r y  pe r sonne l  r c p o r t e d  

f o r  duty a t  NRDL i n  Janua ry  1956 and commenced p l a n n i n g  and p r e p a r a t i o n s  f o r  

the  Task Group 7.3 t r a i n i n g  program. 

I n  a d d i t i o n  i t  was dec ided  t h a t  a manual be made a v a i l a b l e  f o r  (1) 

use as  a t e x t  i n  t r a i n i n g  ( 2 )  a pamphlet f o r  " a l l  hands" i n d o c t r i n a t i o n ,  and 

(3) a r e f e r e n c e  manual f o r  t e c h n i c a l  p e r s o n n e l .  The most a c c e p t a o l e  and 

a v a i l a b l e  p u b l i c a t i o n  f o r  t h e s e  purposes  w a s  a proposed r e v i s i o n  t o  a KRDL 

manual e n t i t l e d  "Rad ia t ion  and Contamination Con t ro l . "  One thousand c o p i e s  

of t h i s  manual were p rocured  and d i s t r i b u t e d  t o  a l l  s h i p s  and u n i t s .  

P a r t i c i p a t i o n  of p e r s o n n e l  from n a v a l  t r a i n i n g  a c t i v i t i e s  i n  f i e l d  

t es t  o p e r a t i o n s  w a s  a n o t h e r  i n n o v a t i o n .  Such p a r t i c i p a t i o n  w a s  r e q u e s t e d  of 

and approved by BuPers i n  o r d e r  t o  pe rmi t  i n s t r u c t o r s  from t h e  s e v e r a l  nava l  

a c t i v i t i e s  conduc t ing  t r a i n i n g  i n  r a d i o l o g i c a l  s a f e t y  and atomic de fense  t o  

gain expe r l ence  by w i t n e s s i n g  t e s t  d e t o n a t i o n s  and r a d i o l o g i c a l  s a f e t y  

Operat ions,  wh i l e  a t  the  same t i m e  "paying t h e i r  way" by a c t u a l  p a r t i c i p a t i o n  

i n  t r a i n i n g  programs and r a d i o l o g i c a l  s a f e t y  o p e r a t i o n s .  I n  a d d i t i o n ,  such 

P a r t i c i p a t i o n  t ended  t o  promote better exchange of i n f o r m a t i o n  and d o c t r i n e  
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twtwrcn pe r sonne l  t c a c h i n g  r n d i o l o y l c a l  safet?  and pe r sonne l  engaged i n  actual 

r ; t d io log ica l  s a f e t y  o p e r a t i o n s  i n  t h e  f i e l d .  Although p a r t i c i p a t i o n  was 

l imi ted ,  i t  was wortlrwhile. 

3.15.4 CONC1,USIONS 

1. E a r l i e r  p l ann ing  and implemcntz%tion 0: t r a i n i n g ,  v i s i t s  t o  t:hips 

a n d  u n i t s ,  and o t h e r  b l : ~ f f  P u n c t l r ~ u s  I s  l n d i c a t r d  fos f u t u r e  o p e r a t i o n s .  

V t 5 l i h  sl,<,uld l r  untlrrt i i ieu earlier, mure f r e q u e u t l y ,  and f o r  l onge r  d u r a t i < , n s  

of b t : ty  lhan wi:s j , r , ' ~ i b l e  f o r  Uperat ion I 1 R ) H I N G .  The hame conclusion ho lds  

fur V I  i i  ts i v  qriher i n s k  bru! ips  and a c t i v i t i e s  conccrnrd i n  the o p e r a t i e n .  

Modi?icat iun to ships and a i r c r a f t  a t  F c s t  Const l o c a t i o n s  a l s o  r e q u i r e  

pcrnc,n:cl c o n l a c t s .  

2 .  Prcv ious  ezpcrlence and c o n t i n u i t y  between o p e r a t i o n s  is h i g h l y  

dus ir : ib le  i n  K i l l i n g  t h e  b l l l c t  on t h e  staff  of A s s i s t n n t  P l a n s  and Opera- 

t i o n s  O f f i c e r  (Atomic Defense) :  

3 .  l u g i s t i c  r equ i r c9 , en l s  lor r i d i o l o g i c a l  s a f r t y  during Opera t ion  

I<I:DH'ING i m p o s < , d  some h a r d s h i j , s  un a s s i g n e d  s h i p s  and u n i t s .  Type c o m n d e r s  

3iid supp ly  a c t i v i t i e s  concurncd shou ld  be better adv i sed  on such patters t o  

I a c i l i t a i e  t h e i r  unde r s t and ing  t h e  n r e d s  of s h i p s  and u n i t s  a s s igned .  Some 

cmergc~~cy ~ n a t e r i a l s  and s p e c i a l  equipment must be procured,  stowed, i s s u e d ,  

and ro tu rned  on r o l i - u p  by s L ; r f f  a c t l o n .  I n  a d d i t i o n  pe r sonne l  and f a c i l i -  

t ies shou ld  be a v a i l a b l e  t o  accomplish t h e  necesbar)  stowage and i s s u e  for 

the f i e l d  use  of t h e  e q u i p n r n t  (see above) .  

4 .  F u r t h e r  r e v i s i o n  and u l t i m a t e  p r i n t i n g  and d i s t r i b u t i o n  t o  u n i t s  

of Task Grcmp 7.3 of a t r a i n i n g ,  i n d o c t r i n a t i o n  and r e f e r e n c e  manual is  

h i g h l y  j u s t i f i e d  for t h e  n e x t  o p e r a t i o n .  

5 .  T r a i n i n g  f o r  f u t u r e  < , p e r a t i o n s  shou ld  be conducted e a r l i e r  and 

he nwre compr?hcnsive. 

6 .  The p a r t l c i p n t l u n  of perso i ine l  from e s t a b l i s h e d  A B 0  t r a i n i n g  

n c t i v i t i e s  i n  t e s t  o p e r a t i o n s  %'as v e r y  s u c c c s s f u l ,  a l t hough  l i m i t e d .  S i m i l a r  

j m r t l , - i p n t i o n  on a larger scale i o u l d  be very  a c r t h w h i l e  i n  f u t u r e  o p e r a t i o n s .  

7 .  K i t h  e x c r p t i o n s  a s  no ted ,  r a d i o l o g i c a l  s a f e t y  p l a n n i n g  f o r  Opera- 

t i o n  I(EDW1YG zchleved d e s i r e d  r e s u l t s  and is cons ide red  t o  have been adequate  
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and satisfactory. 

3.15.5 RECOMMENDATIONS 

1. That planning for future Operations commence immediately after the 

conclusions of the preceding operation. This includes appropriate visits to 

ships and units assigned, and to orher task groups and activities concerned. 

2. That the staff billet of Assistant Plans and Operations Officer 

(*tonic Defense) be filled with an officer who has had experience on a pre- 

vious ooeration. 

3. That adequate provisions be made to procure and stow on an 

appropriate ship for issue as needed, the reserve supplies and special equip- 

ment for radiological safety operations. Custody control of these items can 

be detailed to this ship for isSue as directed hy CTG 7.3. 

4 .  That type commanders be apprised, by letters and visits, of the 

materials not on allowance lists or in excess of allowance which will be 

required by ships and units assigned. 

5.  That radiological safety training for future operations be planned 

immediately upon the conclusion of the preceding operatior. Training should 

commence as soon as units are assigned and be accompanied by a team of ex- 

Perlenced and qualified instructors, temporarily assigned to Comznder Task 

Group 7.3. All instruction should he completed before the first scheduled 

detonation. This instruction should be in addition to the supplement train- 

ing available under regularly established courses. 

6. That supply activities concerned be apprised, by letters and 

visits, of the materials not on allowance lists or in excess of allowance 

which will be required by ships and units assigned. 

7. That increased participation by instructor-observers from BuPers 

training activities be planned and requested for future operations. 

8 .  That two qualifled radiac instrument electronic technicians be 

assigned to the staff at lezst four months prior to deployment for the 

and that they be employed as for Operation HEDWING. 
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3.15.6 RADIOLOGICAL SAFETY TRAINING 

The purpose of t h e  r a d i o l o g i c a l  s a f e t y  t r a i n i n g  program of Operat ion 

REDWING w a s  t o  t r a i n  a l l  pe r sonne l  of Task Group 7 . 3  in t h e  methods and 

procedures  o f  dosage and contaminat ion c o n t r o l .  The t r a i n i n g  program was 

conceived and designed t o  m e e t  two o b j e c t i v e s :  ( a )  t o  t e a c h  pe r sonne l  how 

to  p r o t e c t  themselves  from r a d i o l o g i c a l  haza rds  and t o  i-nprove the  s t a t e  of 

r ead iness  of nava l  u n i t s  i n  r a d i o l o g i c a l  s a f e t y ,  and (h) t o  e v a l u a t e  t h e  

e f f e c t i v e n e s s  of r a d i o l o g i c a l  s a f e t y  t r a i n i n g  now being g iven  t o  t h e  f l e e t  

u n i t s  and t h e i r  r e a d i n e s s  f o r  a tomic defense o p e r a t i o n s .  

I t  was determined t h a t  t h i s  program could b e s t  be c a r r i e d  o u t  by 

having a v a i l a b l e  i n  t h e  P a c i f i c  Proving Ground a r a d i o l o g i c a l  s a f e t y  t r a i n i n g  

team. The team c o n s i s t e d  of t h e  fo l lowing  pe r sonne l ;  one l i e u t e n a n t ;  one 

ch ie f  p e t t y  o f f i c e r ,  c h i e f  damage controlman;  and one c i v i l i a n ,  h e a l t h  p h y s i c i s t ;  

a l l  having a background i n  r a d i o l o g i c a l  s a f e t y '  t r a i n i n g .  

The f i r s t  concera was t o  develop cour se  cu r r i cu lum,  p r e p a r e  and o b t a i n  

t r a i n i n g  a i d s ,  a n d  conduct  u c i t  t r a i n i n g  p r i o r  t o  deployment of s h i p 5  t o  t h e  

P a c i f i c  P rov ing  Ground i n  March. The manual "Radiat ion and Contamination 

C o n t r o l , "  p repa red  by t h e  Hea l th  Phys ic s  D i v i s i o n  oi NPDL, was adopted f o r  

use i n  t h e  c o u r s e ,  and se rved  a s  a b a s i c  backgroucd t e x t  f o r  l ec tu re s .  A 

f i e l d  manual f o r  t h e  use  of R a d i o l o g i c a l  S a f e t y  O f f i c e r s  was prepared and  

p r i n t e d  a t  NRDL. 

Due t o  t h e  s h o r t a g e  of t i m e  be fo re  deployment, it w a s  p o s s i b l e  t o  

conduct on ly  a l i m i t e d  amount of t r a i n i n g  be fo re  u n i t s  d e p a r t e d  from t h e  West 

Coast.  Appendix A summarized t h e  t r a i n i n g  cornple.ted d u r i n g  Opera t ion  REDWING. 

Twenty-four s e s s i o n s ,  i n v o l v i n g  a t o t a l  of 1036 pe r sonne l ,  w e r e  conducted.  

The p r e p a r a t i o n  and manufacture of t r a i n i n g  a i d s ,  such as s l i des ,  demonstra- 

t i o n  d e v i c e s ,  and , p r a c t i c a l  e x e r c i s c s  u t i l i z e d  the  r e m a i n d e r  of t h e  t i m e  be fo re  

t h e  t r a i n i n g  team boarded t h e  f l a g s h i p  a t  San Diego on 14 March 1956. 

The t r a i n i n g  t e a m  F resen ted  c o u r s e s  of i n s t r u c t i o n  d u r i n g  March and 

Apr i l  t o  t h e  m a j o r i t y  of p a r t i c i p a t i n g  u n i t s .  The o b j e c t i v e  of the  t r a i n i n g  

was t o  o f f e r  a c o n c e n t r a t e d  r a d i o l o g i c a l  s a f e t y  b r i e f i n g  t o  a l l  key pe r sonne l  
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on board a s h i p .  The average  C l a S S  size w a s  between 25 and 30. . P e r s o n n e l  

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

o f f i c e r s  of  the s h i p .  Monitors and decontaminat ion team m e m b e r s  a l s o  

a t t e n d e d  many of  t h e  s e s s i o n s .  Personnel  a t t e n d i n g  t h i s  c o u r s e  w e r e  t o  

r e t u r n  to  t h e i r  u n i t s  and g i v e  i n s t r u c t i o n s  t o  a l l  hands.  The one d a y  course  

c o n s i s t e d  of t h e  f o l l o w i n g  cur r icu lum:  

1. A resume of Nuclear Weapon Phenomena 

2 .  Xuts and B o l t s  of Nucleonics  

3. The Bomb, Its E f f e c t s ,  and You 

4 .  B a s i c  R a d i o l o g i c a l  S a f e t y  

5. How t o , M o n i t o r  and t h e  U s e  of  Radiac Ins t ruments  

6 .  P r i n c i p l e s  of Radia t ion  and Contaminat ion Cont ro l  - (An 
i n t r o d u c t i o n  t o  t h e  manual) 

7. General  Discuss ion:  Quest ior ts  and Answers 

I n  a d d i t i o n  t o  t h e  classroom s e s s i o n s  l i s t e d  above, p r a c t i c a l  ex- 

ercises i n  decontaminat ion  and moni tor ing  were conducted on board s h i p .  These 

e x e r c i s e s  were scheduled  i n  accordance wi th  a v a i l a b i l i t y  of t h e  f l e e t  u n i t s  

and involved  personnel  a s s i g n e d  t o  moni tor ing  and decontaminat ion  teams. 

During t h e  s h o t  phase ,  r a d i o l o g i c a l  s a f e t y  t r a i n i n g  p e r s o n n e l  w e r e  

needed to  s u p e r v i s e  a c t u a l  r a d i o l o g i c a l  s a f e t y  o p e r a t i o n s  and to  a s s i s t  t h e  

R a d i o l o g i c a l  S a f e t y  O f f i c e r .  T h i s  a s s i s t a n c e  c o n s i s t e d  of e f f e c t i n g  l i a i s o n  

and c o o r d i n a t i o n  w i t h  p r o j e c t  personnel  i n  t h e  decontaminat ion  of t e s t  s h i p s  

and barges  by Task Group 7.3 p e r s o n n e l .  I n s t r u c t o r s  were a l s o  d e t a i l e d  t o  

v a r i o u s  t a s k  group s h i p s  t o  a c t  as  o b s e r v e r s  and be a v a i l a b l e  f o r  t e c h n i c a l  

a i d  a s  r e q u i r e d .  I t  was planned t o  c o n t i n u e  t r a i n i n g  aboard s h i p s  d u r i n g  

t h e  s h o t  phase ,  by conduct ing  p r a c t i c a l  e x e r c i s e s .  However. commitments 

f o r  decontaminat ion work and o t h e r  o p e r a t i o n a l  m a t t e r s  i n t e r f e r e d  w i t h  t h i s  

phase of t h e  t r a i n i n g  p r o g r m .  It  soon became e v i d e n t  t h a t  it w a s  i m p r a c t i c a l  

to Schedule any organized  t r a i n i n g  a f t e r  D-3 due t o  t h e  u n p r e d i c t a h i l i t y  of 

s h i p  movements. B r i e f i n g s  f o r  a l l  of t h e  R a d i o l o g i c a l  S a f e t y  O f f i c e r s  of  

Task Group 7.3 Were h e l d  t o  d i s c u s s  o p e r a t i o n a l  problems.  

covered i n  t h i s  b r i e f i n g  w e r e  as  f o l l o w s :  

The s u b j e c t s  
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1. I n t r o d u c t i o n  t o  B r i e f i n g  

2 .  Weather and Fa l l -ou t  

3. Decontamination S i t u a t i o n  Report  

4. R a d i o l o g i c a l  S i t u a t i o n  Report  

5 .  M.P.E. and Clearances 

6. AFSWP 99 (Dosage and Dose-Rate C u r v e s  of Residual  Radioac t iv i ty) .  

7. Thumb Rules 

8 .  T r a i n i n g  Report  

9. b d i o l o g i c a l  S a f e t y  Organ iza t ion  

10. Reports  and Di scuss ion  

During t h e  o p e r a t i o n ,  service f o r c e  s h i p s  r e n d e r i n g  l o g i s t i c  suppor t  

changed several  t i m e s .  I t  w a s  necessa ry  t o  i n d o c t r i n a t e  t h e  crews of t'nese 

s h i p s  i n  t h e  r a d i o l o g i c a l  haza rds  of t h e  t es t  o p q a t i o n s ,  but  aga in  o p e r a t i o n a l  

commitments prevented e x t e n s i v e  t r a i n i n g  f o r  t h e s e  ships. 

The t a s k  group t e l e v i s i o n  network w a s  usad t o  p r e s e n t  a series of 

r a d i o l o g i c a l  s a f e t y  programs. The programs p resen ted  were of t h e  gene ra l  

i n t e r e s t  t y p e ,  aimed a t  i n d o c t r i n a t i n g  a l l  hands i n  b a s i c  r a d i o l o g i c a l  s a f e t y  

f o r  Operat ion REDWING. 

During t h e  l a t t e r  p a r t  of t h e  o p e r a t i o n ,  two o f f i c e r s  and two c h i e f  

p e t t y  o f f i c e r s ,  from nava l  t r a i n i n g  commands, r e p o r t e d  t o  t h e  s t a f f  f o r  30 

d a y s  temporary a d d i t i o n a l  du ty  as t e c h n i c a l  o b s e r v e r s .  These pe r sonne l  were 

from t h e  F l e e t  T r a i n i n g  Groups i n  Newport, Rhode I s l a n d ;  Korfolk,  V i r g i n i a ;  

and Yokosuka, Japan.  They were i n t e g r a t e d  i n t o  t h e  s t a f f  r a d i o l o g i c a l  s a f e t y  

Organizat ion a n d  t h u s  were a b l e  t o  obse rve  s e v e r a l  d e t o n a t i o n s  and t o  become 

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

3.15.7 CONCLUSIONS 

1. O p e r a t i o n a l  r a d i o l o g i c a l  s a f e t y  r equ i r smen t s  were i n t e g r a t e d  w i t h  

t r a i n i n g  so t h a t  pe r sonne l  could understand e x a c t l y  what was r e q u i r e d  and t h e  

reason f o r  doing it. The maximum use of o p e r a t i o n a l  s i t u a t i o n s  w a s  n a d e . t o  

Supplement c lassroom t r a i n i n g .  Ful l  advantage was taken of t h e  on ly  rea l i s t ic  

atomic de fense  and r a d i o l o g i c a l  s a f e t y  s i t u a t i o n s  now a v a i l a b l e  t o  f l e e t  u n i t s .  
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2. Although there was little contamination of ships during Operation 

REDWING, the spread of contamination aboard ships was posltlvely controlled, 

and the radiological exposure of personnel was held to a miaimm. 

3. ?he participation, as observers, of personnel instructing in 

naval courses dealing with atomic defense and radiological safety is a valuable 

contribution to their background in a subject that offers few opportunities 

f a r  actual participation. While with the Staff, all of the o b s e i v e r s  ex- 

changed ideas, obtained new information and developed an “esplrit de corps” 

making them better instructors. 

4 .  The state of readiness in radiological safety of all naval units 

participating was improved. The training staff was afforded an excellent 

opportunity to learn wtiat is good and what is poor in the radiological safety 

training offered navai personnel. 

5. Training during test operations is of value to increase morale 

of the ships. Ship’s personnel felt that a personal concern was being shown 

for their individual safety. During periods between shots radiological 

safety training provided a worthwhile subject which interested all partici- 

pants since they were all involved. 

3.15.8 RECOMYEM3ATIONS 

1. That the radiological safety training program, as established for 

Operation REDWING, be continued for future operations held at the Pacific 

Proving Ground. 

2 .  That the scope of radiological training be increased. A11 units 

Should receive unit training from a staff training team before their deploy- 

ment to the Pacific Proving Ground. Tralning at the Pacific Proving Ground 

should consist of briefing sessions and practical exercises. The hard core 

of training should be done while the units are in CONUS, but this training 

shquld be followcd up by conducting briefings at the Pacific Proving Ground 

to insure a high state of readiness. 

3. That, to facilitate 2 above, the training team should become 

about s i x  nonths prior to the operational phase. 
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4. That p r i o r  to  t h e  f i r s t  d e t o q a t i o n  and upon t h e  completion of 

formal t r a i n i n g  and b r i e f i n g ,  an i n s p e c t i o n  and atomic de fense  e x e r c i s e  

should be he ld  by s t a f f  t r a i n i n g  pe r sonne l  f o r  each s h i p  and u n i t .  De- 

f i c i e n c i e s  should be c o r r e c t e d  be fo re  t h e  first scheduled e v e n t .  

5 .  That r a d i o l o g i c a l  s a f e t y  t r a i n i n g  shou ld  be conducted from one 

c e n t r a l  l o c a t i o n .  

6. That t h e  p o t e n t i a l i t i e s  of t r a i n i n g  v i a  t e l e v i s i o n  warrant  f u r t h e r  

development. 

7 .  Radiac maintenance pe r sonne l  shou ld  be l o c a t e d  on tine same s h i p  

with t h e  t r a i n i n g  t e a m  if f e a s i b l e  t o  g i v e  better u n i t y  and c o o r d i n a t i o n  t o  

t h e  v?.rious s t a f f  f u n c t i o n s .  

8 .  That a g r e a t e r  number of pe r sonne l  on d u t y  a t  nava l  s c h o o l s  o f f e r -  

ing i n s t r u c t i o n  i n  Atomic Defense and R a d i o l o g i c a l  S a f e t y  should be orde red  

a s  technica l  o b s e r v e r s  t o  t h e  nava l  t a s k  group d u r i n g  s p e c i a l  weapon test 

operat ions.  

3.15.9 RADIOLOGICAL SAFETY PREPARATIONS AND COUNTERMEASURES 

Commander Task Group 7.3 Opera t ion  P l a n  No. 1-56 and d i r e c t i v e . ?  

Prescribed and recommended r a d i o l o g i c a l  s a f e t y  p r e p a r a t i o n s  and coun te r -  

measures t o  a l l  s h i p s  and u n i t s ,  and f i e l d  t r i p s  w e r e  made t o  a s s i s t  u n i t s  

with these  r equ i r emen t s .  

"Inter im" washdown systems were i n s t a l l e d  on a l l  s h i p s  of "ask Group 

This system c o n s i s t s  e s s e n t i a l l y  of t h e  i n s t a l l a t i o n  of p l a s t i c  p i p i n g  7.3. 

w i t h  s p e c i a l  n o z z l e s  l o c a t e d  acco rd iog  t o  a predetermined p l a n  des igned  to  

Provide f o r  a complete "water c u r t a i n "  coverage of a l l  t o p s i d e  s u r f a c e s .  

*luminum quick coup l ing  p i p i n g  is used on f l i g h t  decks and o t h e r  l o c a l i o n s  

where i t  is more advantageous.  S a l t  w a t e r  is u t i l i z e d  from t h e  s h i p s  f i r e -  

main System u s i n g  canvas f i r e h o s e  jumpers  from s e l e c t e d  t o p s i d e  f i r e  p l u g s .  

These i n t e r i m  s y s t e m s  are p r e s e n t l y  a u t h o r i z e d  f o r  i n s t a l l a t i o n  on a l l  f l e e t  

i n  the  n e a r  f u t u r e .  Actual  i n s t a l l a t i o n s  w e r e  accomplished by s h i p s '  

w i t h  m a t e r i a l  procured and funded by Bureau of Ships .  T e c h A c a l  

and s u p e r v i s i o n  d u r i n g  i n s t a l l a t i o n s  w a s  a l s o  r ende red  by Bureau 
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of Ships representatives. All ships were required to report results of test- 

ing washdown systems by letter. Although employed only occasionally during 

the mild fall-outs encountered during the operation, it is considered that 

washdown systems were very satisfactory and are one of the best available 

fall-out countermeasures. Ships were given guidznce in the correct employment 

of these systems. Only minor problems in nozzle locations and coverage were 

experienced. Firemain pressure, due to limited punping capacity, was critical 

on many ships. The major problem with these systems is reduced flow through 

firemains due to stoppage by accumulated marine deposits. This also results 

i n  a radiation hazard on ships steaming in contaminated water due to a pro- 

nounced tendency for radiological contaminants to adhere to such deposits, and 

the contamination level builds up with time spent in contaminated water. 

Processes are available for .cleaning firemains and other salt water Systems 

and should be accomplished on all ships prior to deployment for future 

Operations. 

It was considered impractical to take LCU's to sea on pre-shot evacua- 

tions at Bikini, although leaving them in the lagoon might result in serious 

COntamination of these boats and consequent nonavailability for urgent 

Scientific recovery missions. 

the feasibility of using a "strippable coating" to effect more rapid decon- 

tamination in such instances. 

Personnel resulted in Bureau of Ships procurement, funding, and transporting 

to the Pacific prcving Ground of the necessary paint, 

'pray application equipment, and Sellers hot salt water removal equipment. 

Personnel from the boat pool and all destroyer types assigned were instructed 

in the use of the equipment. 

tions Were accomplished on all destroyer type ships. 

and WU'S were coated prior to the first contaminating event at Bikini. 

For Operation REDIING, it was decided to test 

Discussions with Bureau of Ships and NRDL 

strippable coating, 

Temporary modifications to shore Steam connec- 

Surfaces were prepared 

NO 

Contamination of Lcu's was experienced, but durability and strippa- 

bility of the coating is very unsatisfactory. 

Or this procedure is indicated. 

Further technical developments 
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Radiac instruments are an important consideration in nuclear test 

operations as well as for atomic defense purposes. In previous operations 

it was assumed that established allowances for shlps and units were adequate 

and satisfactory for such purposes. This was not the case, since ships' 

radiac allowances do not provide for: 

1. An instrument capable of evalLating the beta component 01 

combined beta-gamma intensities greater than 5 mr/hr. Beta-gamma inten- 

sities from fall-out in the order of roentgens/hr contain beta intensities 

greater than that from the gamma radiation. Ratios as high as ten to one 

were observed after fall-out during Operation FC3DFXNG. 

2 .  A side window GM counter or similar instrument for more rapid 

and efficient personnel and equipment monitoring. 

3. mcket dosimeters in sufficient quantity and satisfactory 

reliability to meet requirements. 

4. Automatic radiation (fall-out) detectlon devices with asso- 

ciated alarms. 

5 .  An alpha particle detector which will aork under field con- 

ditions. 

Additionally it was found that most ships and units did not have 

complete allowances of radiacs on board, dio not know where such equipment 

Was stored, had not kept equipment in proper operating condition, did not 

understand proper procedures for care and use of radiacs, and did not have 

necessary spare parts and fresh batteries. 

nuclear test operations are not normal situations igsofar as radiac instru- 

ments are concerned and normal allowances are not adequate. 

A final Consideration is that 

For Operaticn REDWING the known shortages in allowance were requested 

O f  a n  assigned ships, and arrangements sere made to assemble instruments to 

fill Such shortages at N ~ L ,  along with a pool of instruments for supple- 

mentary issue at the pacific proving Ground. ~uthority was received from 
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Buships t o  i s s u e  radiac ins t rumen t s  t o  s h i p s  on permanent cus tody  t o  f i l l  

shortages in a u t h o r i z e d  al lowances.  A l l  :he fo rego ing  i n s t r u m e n t s  were 

shipped to KIIDL, b y  BuShips r a d i a c  i s s u i n g  a c t i v i t i e s ,  where t h e y  were i n -  

spected, t e s t e d ,  and c a l i b r a t e d  by s t a f f  e l e c t r o n i c s  t e c h n i c i a n s  p r i o r  t o  load-  

i n g  abaard the  USS BADOENG STILAIT (CYE-116) f o r  t r a n s p o r t a t i o n  t o  t h e  P a c i f i c  

ProvinK Ground. 

' The "workhorse" instrument  f o r  t h e  o p e r a t i o n  was t h e  AN/FDR-27F wi th  

the A N / m R - l B A  a v a i l a b l e  f o r  use i n  h i g h e r  r a d i a t i o n  f i e l d s .  These i n s t r u -  

ments were 7 e r y  s a t i s f a c t o r y  and gave e s s e n t i a l l y  t r o u b l e  f r e e  s e rv i ce  

throughout t h e  o p e r a t i o n .  By r e l y i n g  p r i n z i p a l l y  on t hese  i n s t r u m e n t s ,  t h e  

l o g i s t i c s  of s p a r e  p a r t s ,  tubes ,  b a t t e r i e s ,  and maintenance w a s  g r e a t l y  

s implif ied.  In s t rumen t s  w e r e  i s sued  and r e p a i r e d  by s t a f f  e l e c t r o n i c  t e c h -  

nicians on t h e  BAWENC STRAIT. For p l a n n i n g  purposes  in f u t u r e  o p e r a t i o n s ,  

the r e p a i r s  accomplished d u r i n g  Opera t ion  R m W I N G  a f t e r  t h e  i n i t i a l  work 

a t  NRDL are d e s c r i b e d  in Appendix B. 

D.11 radiac r e p a i r s  w i t h i n  t h e i r  c a p a c i t y .  

Sh ips  and u n i t s  were r e q u i r e d  to e f f e c t  

The r equ i r emen t  f o r  procurement of a pool  of r a d i a c  s p a r e  p a r t s ,  

tubes, b a t t e r i e s ,  and t o o l s  was p l aced  on t h e  BADOENG STRAIT w i t h  fund ing  t o  

be done by Buships .  This worked o u t  s a t i s f a c t o r i l y ,  a l t hough  some m a t e r i a l s  

were not r e c e i v e d  u n t i l  l a te  in t h e  o p e r a t i o n .  A l l  s h i p s  and u n i t s  were 

advised to procure  200 p e r c e n t  s p a r e  t u b e s  and 300 p e r c e n t  s p a r e  b a t t e r i e s ,  

and to  keep t h e s e  b a t t e r i e s  i n  cool  s t o r a g e  (approximately 40 0 F). 'fie 

e lec t ronic  supp ly  o f f i c e  w a s  a l e r t e d  on t h e s e  abnormal r equ i r emen t s  and 

f r e s h  b a t t e r i e s  w e r e  made a v a i l a b l e  a t  West Coast i s s u i n g  a c t i v i t i e s .  

Radiac in s t rumen t  a l lowances f o r  t h e  o p e r a t i o n  were e s t a b l i s h e d  by 

t o  Buships for BfR-363 and P a t r o l  SqEadron ONE, and i n s t r u m e n t s  were 

d i r e c t l y  to  t h e s e  u n i t s .  In  view of t l i e i r  remote l o c a t i o n  a t  

K * a j a k i n  d u r i n g  the o p e r a t i o n ,  P a t m l  Squadron ONE was adv i sed  t o  be a s  

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

shrruld be t r a i n e d  a t  t h e  U.S. Naval Schools  Command. This 

was a lso made t o  a l l  l a r g e  s h i p s .  
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Special  i n s t r u m e n t s  t o  supplement a v a i l a b l e  Navy s t a n d a r d  t y p e s  w e r e  

provided. 

f-m NRDL, f o r  i s s u e  and use  as pe r sonne l  monitor ing i n s t r u m e n t s .  Twenty 

Cutie-Pies were ordered from ELTRONICS, funded by Commander J o i n t  Task Force 

SEVEN, and i s s u e d  f o r  u s e  in moni to r ing  and e v a l u a t i n g  h i g h  beta-gamma i n -  

t e n s i t i e s .  These l a t t e r  i n s t r u m e n t s  were n o t  r e c e i v e d  u n t i l  l a t e  i n  t h e  

u p r a t i o n  and many were d e f e c t i v e  upon r e c e i p t  from t h e  manufacture .  Seventy- 

f i r e  Bendix 0-5r dos ime te r s  and one c h a r g e r  were borrowed from Task Unit  7 

(Fadiological S a f e t y  Task U n i t  of TG 7.1)  f o r  use of P a t r o l  Squadron ONE and 

for decontamination o p e r a t i o n s .  Standard Navy dosimeters (IX-9/PD. IM-I9/PD, 

IM-94/PD and the  PP-354C c h a r g e r )  were used. 

Twenty Berkeley s i d e  window GM c o u n t e r s  were ob ta ined  on loan  

Radiat ion s g u r c e s  f o r  i n s t rumen t  c a l i b r a t i o n  and f o r  t r a i n i n g  pur- 

Poses were ob ta ined  from Buships.  These s o u r c e s  were r e c e i v e d  wi thou t  ca l i -  

bration information and wi thou t  i n d i v i d u a l  c o n t a i n e r s  f o r  convenient  u s e .  

Cal ibrat ion was e f f e c t e d  and l e a d  "pigs" were f a b r i c a t e d  i n  t h e  forward area, 

but were not a v a i l a b l e  i n  t i m e  t o  be used e x t e n s i v e l y .  

S O U r C e S ,  under c l o s e  s u p e r v i s i o n ,  f o r  mon i to r ing  d r i l l s  appeared t o  be v e r y  

e f f e c t i v e .  

NUDL f o r  instrument  c a l i b r a t i o n .  

The use of a c t u a l  

A seven C u r i e  Cesuim 137 source w a s  a l s o  ob ta ined  on loan  from 

Casual ty  Range d o s i m e t e r s  (DT-60/PD) and t h e  CP-95/PD r e a d e r s  were 

Provided f o r  a l l  u n i t s .  

7.3 was recommended and accomplished. 

The issue of DT-60's to  a11 pe r sonne l  of Task Group 

Tbe i n i t i a l  r e a d i n g ,  r e c o r d i n g ,  and 

of these dos ime te r s  p r e s e n t e d  no problems, Since no dosages i n  the  

casualty range were expe r i enced  d u r i n g  o p e r a t i o x  ~ D W I N G ,  no f u r t h e r  eva lua -  

tion Of t h e i r  use was made. 

f i l m  badge dos ime t ry  program f o r  J o i n t  Task Force SEVEN w a s  a 

f u n c t i o n  of Task Unit 7 of Task Group 7.1. Film badges and a s s o c i a t e d  

record cards  were o b t a i n e d  from Task Unit  7 and d i s t r i b u t e d  t o  a l l  s h i p s  and 

units Of Tank Group 7.3 together  w i t h  i n s t r u c t i o n s  conce rn ing  i s s u e ,  wearing,  

Ind reco rd  cards .  Completed " I n d i v i d u a l  Exposure Record Cards" 

"* "Film Envelopes,, were c o l l e c t e d  and r e t u r n e d  t o  Task Un i t  7 t o  e s t a b l i s h  
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central  records.  A 1 1  personnel  of Task Group 7 .3  were i s s u e d  "permanent" 

film badges. Completed s o r i a l i z e d  f i l m  badge c a r d s  were r e t a i n e d  by t h e  

Radiological Sa fe ty  O f f i c e r  a s  a check on t h e  complete r e t u r n  of a l l  badges 

issued. New badges and s e r i a l i z e d  c a r d s  were i s s u e d  ahout midway d u r i n g  t h e  

operation and exposed badges c o l l e c t e d ,  checked and r e tu rned  t o  Task Unit  7 

f o r  developing, e v a l u a t i o n ,  and dosage r e c o r d i n g .  Film brdges w e r e  c o l l e c t e d  

and processed about one week a f t e r  t h e  f i n a l  s h o t .  Accumulated dosages f o r  

all Task Group 7.3 personnel  was r e p o r t e d  by Task Unit  7 f3r forwarding t o  

individual u n i t s  of Task Group 7.3.  Close s u p e r v i s i o n  of fi1.m badge i s s u e .  

accounting, and c o l l e c t i o n  w a s  t i m e  consuming b u t  v e r y  necesa ry ,  due t o  numer- 

OU! instances  of improperly executed c a r d s ,  l o s t  f i l m  badges,  t r a n s f e r  of  

Wrsonnel, and movements of s h i p s .  Film badges were a l s o  f u r n i s h e d  t o  t r a n -  

sient sh ips  where i n d i c a t e d .  

5 

The e s t a b l i s h e d  maximum pe rmis sab le  exposure (MPE) for Opera t ion  

REDWING was 3 .9r  f o r  any 13 week period. 

especially f o r  H M R 3 6 3 ,  boat  pool, PATRON ONE, and pe r sonne l  engaged i n  YAG 

and YFNB decontamination. 

Unit 7 for Such pe r sonne l  u s i n g  a "charge-a-plate"  s y s t e m .  

Dosage c o n t r o l  was t h u s  v e r y  C r i t i c a l ,  

"Mission" f i l m  badges were o b t a i n e d  from Task 

Accumulative 

records were kep t  by a l l  u n i t s  t o  p reven t  overexposure of p e r s o n n e l .  

c o n t r o l  r e c o r d s  w e y e  also ma in ta ined  by Task Un i t  7 .  Repor t s  of a l l  

exposures over Z . O r  were made by Task Unit  7 .  To d a t e ,  only One HMR-363, one 

and t h r e e  boat pool  e n l i s t e d  men have r a d i a t i o n  exposures  i n  e x c e s s  

Of 

has 

3 '  15. 10 CONCLUSIONS 

( a l l  less than 2 . 5 r ) ,  and one X-Ray t e c h n i c i a n  from t h e  BADOPlG STRAIT 

a dosage of about  5.0r from f a u l t y  X-Ray equipment. 

1. Available  r a d i o l o g i c a l  s a f e t y  p r e p a r a t i o n s  and countermeasures  

are not g e n e r a l l y  w e l l  understood and shou ld  be emphasized t o  u n i t s  a s s igned  

by Possible  means, 

2 .  Covera l l s ,  c a p s ,  and c o t t o n  o r  canvas g loves  are s a t i s f a c t o r y  

Protective c l o t h i n g  f o r  use i n  h o t  humid climates.  

trousers, r u b b e r  gloves,  p l a s t i c  f a c e  s h i e l d s ,  and boo t s  o r  ove r shoes  are 

Hooded r a i n  j a c k e t s ,  
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f o r  w e t  decontaminat ion work i n  such climate. 

3. Washdown s y s t e m s  are a r e q u i r e d  countermeasure f o r  a l l  s h i p s  

*ar t ic ipa t ing  i n  nuc lea r  test  o p e r a t i o n s  and can be v e r y  e f f e c t i v e  i f  p rope r ly  

employed. 

4. norough  c l e a n i n g  of f i r e m a i n s  and o t h e r  s a l t  water  s y s t e m s  on 

s h i p s  operat ing i n  contaminated water would g r e a t l y  reduce r e s i d u a l  r a d i a t i o n  

hazards upon leaving  contaminated a r e a s .  P e r i o d i c  c l e a n i n g  of f i r e m i n s  is 

mandatory i f  washdown systems are t o  o p e r a t e  e f f e c t i v e l y .  

5.  The AN/PDR-ZlF and AN/PDR- l8A radfac ins t rumen t s  were v e r y  r e l i a b l e  

and s a t i s f a c t o r y  f o r  most needs,  and should be e x t e n s i v e l y  Gmployed. 

radiac instrument a l lowance,  however, do not have  B s u i t a b l e  medium range 

beta-gamma i n s t r u m e n t .  Numbers of r a d i a c s  a v a i l a b l e  t o  most s h i p s  a r e  n o t  

adequate f o r  n u c l e a r  t es t  operat ions. .  

S h i p ' s  

6.  Procurement of rsdiac s p a r e s  and b a t t e r i e s  w a s  s a t i s f a c t o r y .  

Adequate suppl ies  of f r e s h  b a t t e r i e s  p reven ted  many of the  in s t rumen t  problems 

on p rev ious  o p e r a t i o n s .  

7 .  S m a l l  r a d i a t i o n  sources are r e q u i r e d  f o r  i n s t rumen t  c a l i b r a t i o n  

and t r a i n i n g  purposes s h i p s .  Monitoring d r i l l s  u s i n g  a c t u a l  sou rces  

t o  bc v e r y  worthwhile.  

8 .  The procedures  fol lowed i n  o b t a i n i n g  d i s t r l b u t i n g ,  wearing, and 

collecting f i lm badges f o r  a l l  pe r sonne l  i n  Task Croup 7.3, and t h e  r e c o r d i n g  

and of t h e i r  accumulated dosages were S a t i s f a c t o r y .  Close s u p e r v i s i o n  

Of this Program is n e c e s s a r y  if dosage r e c o r d s  are t o  be complete and a c c u r a t e ,  

and such SuPervision is v e r y  t i m e  consuming. 

very sucCeSsful. 

since the  h i g h  humidity r e s u l t e d  i n  water  marlring of a l l  badges t o  a d e n s i t y  

equivalent to  s e v e r a l  hundred m i i l i - r o e n t g e n s .  

On "permanent" badges d u r i n g  t h e  o p e r a t i o n ,  a s  w e l l  a s  f o r  "mission" badges 

Dosage c o n t r o l  procedures  were 

)lore f r e q u e n t  r e i s s u e  and r e a d i n g  of film badges is d e s i r a b l e  

Report ing a11 dosages r e c e i v e d  

Prov ide  f o r  better dosage c o n t r o l .  

9. The use of " s t r l p p a b l e "  c o a t i n g  t o  f a c i l i t a t e  r a p i d  decontamina- 

was unsuccess fu l  due t o  t e c h n i c a l  problems i n  d u r a b i l i t y  and tion Of 
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and strippability of the c.Oating. 

3.15.11 RECOMMENDATIONS 

1. 'ihat continued emphasis be placed on radiological safety pre- 

paredness and available countermeasures for future operations. 

2 .  That coveralls, cotton or canvas gloves, and utllity caps be 

adapted as atnndarcl radiological safety protective clothing. That hooded rain 

jackets, trousers, boots or overshoes, rubber gloves, and plastic face shields 

be adopted as standard clothing for vet decontamination. 

3. That washdosn systems be required on all ships fur nuclear test 

operations and ior atomic defense, and that such systems should be further 

developed t o  provide permanent systens with an Internal central control. 

4 .  lhat firemain and other salt water systems be thoroughly cleaned 

un all ships prior to reporting f o r  nuclear test operations, and that p e r i o d l c  

Cleaning be required on a i l  ships as an atomic defense measure. 

5. That procedures utiliLed for procurement, distribution, and 

maintenance of radiac instruments during Operatlon REDWING be followed for 

future operations. 

6 .  That utilization of radiac types AN/PDR-27 and AN/F'DR-18 as basic 

field instruments be continued. 

7. That further development of standard Navy radiac Instruments, 

PartlCularly for alpha and beta detection and for personnel monitoring, be 

prosecuted. 

8 .  That srnail radiation source3 (such as several Cobalt 60 sources 

in the 5-100 millicurie range) be procurad for instrument calibration and 

aboard ships assigned to future operations. 

9. 

ruiure Operations. 

llumid climates, or that mure effective protection of film from heat and 

m91Stcre LR developed. 

b? made available to units as frequently as possible during future operations. 

That close supervision of the film badge program be required in 

m a t  film badges be renewed at lcxst monthly in hut, 

That reports of accunulated dosage for all personnel 

10. That "strippable" coating not br used for future operations until 

dur'lbilitY and strippnbility is improved. 
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3.15.12 RADIoUX;ICAL SAFETY OPENLTIONS 

During all major events, all ships were deployed at a distance of 

about 30 mlles from shot site. This distance afforded complete protection 

from blast and shock, initial radiation, and thermal effects. No special 

clothing at shot time vias required. 

m e  only remaining shot time hazard was from the initial flash 

Positive control of all personnel was established to insure that no one 

looked directly at the detonation during the first few seconds. Personnel of 

all ships and units were repeatedly indoctrinated in safe procedures for 

viewing the phenomena. Six hundred pair of high density (NX 5) goggles, having 

an optical density of 4 . 2 5 ,  were obtained and distributed to all units. 

ksplte these precautions two or three isolated instances of possible temporary 

eye injuries due to flash were reported where goggles were not worn. Safety 

and morale considerations indicate .that a greater number of these goggles 

should be made available. 

Countermeasures, including monitoring arid decontamination operations 

aboard all ships were conducted during fall-out. 

unlY minimum exposures of personnel were incurred, even in the case of the only 

significant contamination on ships other than the fall-out collection group, 

on C U R T I S ,  AINSWORTH, and KNUDSON when these ships were sent to Eniwetok after 

lXwA for possible evacuation. 

These measures insured that 

This, which included "hot Spots" as high as 300 

on CUh'BISS, was brought within tolerable limits by use of washdown scrubbing. 

No delay in operational clearance was required of any ship because of contamina- 
tion. 

acc3Wliahcd on numerous occasions of moderate contamination. 

'Icaninc compound "~roiite** was very effective for cieaning aircraft engines. 

A c m V X S  "bsthtub" was successfully used on the MDOENG STRAIT to control the 

Tzonitoring and decuntamination of P2V-5 aircraft and HRS-3 helicopters was 

A commercial 

Vi contamination during helicopter decontznination. Contamination 

Cuntrol. insofar as entrance and exit to the gas tight envelop of ships is 

cu''ccrned, prevented the spread of contamination into ship interiors. 

For all of the later events at Bikini, the Radiological Safety Officer 

Joint h s k  Force SEVEN remained nt Eniwetok and the radiological situation, 

, 
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from aircraft and helicopter surveys was furnished to CTG 7.3 and also re- 

layed to CJTF-7 headquarters at Eniwetok by telephone, teletype. and radio. 

'This procedure appears to have worked out very well. 

Reentry into the lagoon was us.Jally made at about H42: hours. No 

samples of lagoon water prior to reentry were taken by survey helicopters or 

con::idzred necessary. All ships were directed to take lagoon water samples at 

rheir anchorages for radiochemical analysis. Only slight contamination of the 

lagoon in the anchorage area was encountered during the uperation. Boating 

and cuntamiration of ship's hulls and salt water systems were not a problem 

although 5sme salt water systems were contaminated on ships operating and 

anchoring near shot sites. It was not necessary to Secure ships evaporators 

while at sea or in the Enyu anchorage area, although Some ships did so as a 

Precautionary measure. A11 ships were carefully advised on precautions to 

be taken when distilling potible water i n  contaminated areas and were instructed 

to have radiochemical analysis made periodically of potable water samples. 

Lagoon contamination made it necessary to prohibit swimming at Camp Blandy 

for several days following detonations at Bikini and finally for the remainder 

Of the uperation. 

to radiologlcai hazards should be kept to a minimum in the absence of reliable 

exPFjure criteria. Swimming was prohibited when radiation levels at one foot 

above the surface were greater than background or when Contaminants were pre- 

sent in amounts greater than about 1 times 10 to the minus 5 microcuries per 

millileter, depending upon the age of the contaminants. It is probable that 

swiminz CouLd hsve been permitted more often if reliable criteria had been 

established by competent authority. Additional information on lagoon con- 

tamination was received from Scripps Institution of Oceanography personnel 

during the operation. 

This decision was based on the philosophy that exposure 

Persoonel from the us?, EsmS ( A G C - l Z ) ,  USS BADOENG STRnIT (CVE-116) and 

CURTISS (AV-4) were detailcd as decontamination temas in the decontamination 

Of YAG-39~YAC-4J, 2nd LST-811 at Eniwetok following several Bikini' shots. This 

considerable Coordination ixth ship3 concerned, Task Unit 7 and 
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and personnel from P r o j e c t s  2 . 8 ,  2 . 9 ,  and 2.108 of Program 2 ,  i n c l u d i n g  '*on 

the spot" s u p e r v i s i o n  by s t a f f  r a d i o l o g i c a l  pe r sonne l .  B r i e f l y  t h e  procedure 

vas t o  send t h e  r equ i r ed  working p a r t i e s  and s t a f f  pe r sonne l  from B i k i n i  t o  

Eniwetok on D 4 1  day, b r i e f  t h e  working p a r t i e s  on DA2, and c o m e n c e  decon- 

tamination o p e r a t i o n s  on Df3 u s i n g  h o s i n g  and sc rubb ing  and o t h e r  special  

techniques.  Although moderate con tamina t ion  w a s  expe r i enced ,  t h e s e  o p e r a t i o n s  

were success fu l  i n  e f f e c t i n g  r e q u i r e d  turn-around of s h i p s  f o r  t h e  nex t  e v e n t .  

I t  is f e l t  t h a t  p a r t i c i p a t i n g  Tersonnel  r e c e i v e d  v a l u a b l e  t r a i n i n g  and ex- 

perience d u r i n g  t h e s e  o p e r a t i o n s ,  and t h e  above s h i p s  were encouraged t o  

r o t a t e  t h e i r  kcy damage c o n t r o l  pe r sonne l  i n  t h i s  ass ignment .  Dosage r e c e i v e d  

by decvntarninatiun p a r t y  pe r sonne l  averaged about  0 . 5 r  f o r  each  o p e r a t i o n .  

Decontamination of YFNB-13 and YFNB-29 w a s  r e q u i r e d  a f t e r  s e v e r a l  

Of the  3 i k i n i  e v e n t s  and was s u c c e s s f u l l y  accomplished by t h e  f l e e t  t u g s ,  

USS ABNAKE (ATF-96), USS LIPAN (dTF-851, and USS CHICKASAW (ATF-83). Th i s  

requirement w a s  n o t  submi t t ed  t o  Task Group 7 . 3  mti l  about  t h e  t i m e  of t h e  

f i r s t  B i k i n i  d e t o n a t i o n ,  and i n s p e c t i o n  of t h e  ba rges  r e v e a l e d  unaccep tab le  

condi t ions  of con tamina t ion  s u s c c p t a b i l i t y .  As a temporary exped ien t  the 

AZNAKI c l e a r e d  t o p s i d e s  of loose g c a r ,  welded ove r  t o p s i d e  h o l e s  and c u t  d r a i n  

holes i n  t h e  deck house on b o t h  b a r g e s .  A d d i t i o n a l l y ,  a modif ied washdown 

S y s t e m  was i n s t a l l e d  e n  both ba rges .  These washdown systems were i n o p e r a b l e  

f u r  s e v e r a l  e v e n t s  due t o  pump and g e n e r a t o r  f a i l u r e s .  

i t  became a p p a r e n t  t h a t  e f f e c t i v e  decontaminat ion,  of tne o r d e r  r e q u i r e d  t o  

meet turn-around date5 f o r  t h e  Pext schedu led  s h o t ,  might  n o t  be feasible  

i n  v i e w  of t h e  tenacious n a t u r e  of " w e t "  con taminan t s  expe r i enced  from barge 

sho t s  on r u s t y  topside s u r f a c e s .  

Personnel. 

L a t e r  i n  t h e  o p e r a t i o n  

These w e r e  c l e a n e d  and p a i n t e d  by s h i p s  

Decontamination of t h e  YFNB's b y  f l e e t  t u g s  w a s  e f f e c t i v e  i n  r educ ing  

i n i t i a l  i n t e n s i t i e s  i n  t h e  o r d e r  of 500 mr/hr (on D42) t o  f i e l d s  i n  t h e  o r d e r  

of 50 rnr/hr, with no "removable" con tamina t ion  remaining. 

Personnel w a s  h e l d  t o  a maximum of 0 . 5 r  per even t .  On t h e  b a s i s  of t h i s  

Exposure of t u g  

t h e  f o l l o w i n g  t h r e e  s t e p  sh ipboa rd  decontam'nation p rocedures  are 
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recomended: 

1. F i r e  hos ing ,  u s i n g  1:" h o s e s  on solid stream w i t h  two men p e r  

hose. 

2 .  Scrubbing and s a l t  water  f l u s h i n g .  jj mix tu re  o f  d e t u r g e n t  

and f r e s h  water (or s a l t  water d e t e r g e n t  and s a l t  i tater)  t o g e t h e r  n i t h  

vigorous sc rubb ing  a c t i o n  should be used .  A s  :iuch l a t h e r  a s  p o s s i b l e  Ehiwld 

be worked up. A f t e r  s c rubb ing  w i t h  t h e  abvve, f l u s h  w i t h  s a l t  hater (1;'' 

hose on " :og" p o s i t i o n )  and use v i ~ o r o u s  scrubbing a c t i o n  t o  move the  r e ~ ~ d u e  

overbsard, working with the  d ra inage  of t h c  deck. (A  team c o n s i s t i n g  of t w o  

men with hrLshes and one man wi th  a hose worked o u t  v e r y  satisfactorily f o r  

t h e  f l u s h i n g  o p e r a t i o n ) .  The men w i t h  t h e  b rushes ,  should work ahead of t h e  

man with t h e  hose .  I f  t he ' con taminh t ion  is v e r y  tenacious, boiler cclmpuund 

and l y e  may be added t o  t h e  d e t e r g e n t  mixture and t h e  r c s u l t l n g  - @ I u t i o n  'will 

a c t u a l l y  remove t h e  p a i n t .  This nay be necessa ry  f o r  con tamina t ion  t h a t  1s 

"Wet" and of s m a l l  particle s ize .  

3 .  F i r e  hosing,  u s i n g  19" hose on s o l i d  stream w i t h  t w o  men p e r  

hose. 

The ibove  p rocedures  shou ld  be a p p l i c a b l e  f o r  a l l  s h i p s .  Foul u,eather 

gear should be used a s  p r o t e c t i v e  c l o t h i n g .  Coxplete  d r e s s - o u t  shou ld  be used 

d u i n g  steps 1 and 3. Boots ,  g loves ,  and trousers are  s u f f i c i e n t  f o r  t h e  

scrubbing and f l u s h i n g  of s t ep  2 .  Contaminat ion t h a t  is n o t  removed by t h e  

procedures w i l l  r e q u i r e  v igo rous  s u r f a c e  removal t e c h n i q u e s  (wet-sand 

e t c . )  if i s o l a t i o n  and n a t u r a l  decay are n o t  o p e r a t i o n a l l y  

Such surface removal t echn iqu5s  are normally c o n s t r u e d  a s  a 

o p e r a t i o n .  However, i t  is b e l i e v e d  t h a t  t h e  above l i s t e d  p rocedures  

can be s u c c e s s f u l l y  implemented by any s h l p ' s  crew, 

tion of these procedures  should e n a b l e  a z h i p  t o  r educe  any c o m o n l y  en-  

countered r a d i a t i o n  l e v e l s  t o  a degree  t h a t  wi1.l pe rmi t  I t  to  c a r r y  @ u t  i t s  

mission wi thou t  e x c e s s i v e  r a d i o l o g i c a l  exposure of p e r s o n n e l .  

a n d  t h a t  p r o p e r  applica- 

The f e a s i b i l i t y  of a n  e a r l y  r a d i o l o g i c a l  su rvey  by f i x e d  wing 

aircraft to prov ide  a p l o t  of r a d i a t i o n  f i e l d s  Pas i n v e s t i g a t e d  w i t n  P2V 

123 



a i rc raf t  on s e v e r a l  of t h e  l a t e r  s h o t s .  Experience to  d a t e  i n d i c a t e s  t h a t  

a fixed wing a i r c r a f t ,  f l y i n g  a t  abou t  500 f e e t  a l t i t u d e .  can o b t a i n  a c c u r a t e  

and e a r l y  information on t h e  r a d i o l o g i c a l  s i t u a t i o n .  

radiacs and a s imple means of de te rmin ing  p o s i t i o n s  on a g r i d  c h a r t  a r e  re- 

Cuired. 

immediately a f t e r  local  f a l l - o u t  h a s  ceased  and c a n  be completed w i t h  less 

than tvo h ~ u r s  f l i g h t  t l m e .  This i n c l u d e s  a complete mapping of r a d i a t i o n  

i n t c n s i t l e s  f ro-  which i s o - i n t e n s i t y  c o n t o u r s  f o r  t h e  e n t i r e  a t o l l  area may 

be determined. 

End c m p l e t e  than  p r e s e n t  su rveys  by h e l i c o p t e r s .  and c o n s i d e r a t i o n  of t h i s  

procedure f o r  f u t u r e  o p e r a t i o n s  i s  recommended. 

Only p o r t a b l e  f i e l d  t y p e  

A survey of t h e  e n t i r e  a t o l l  and a d j a c e n t  a r e a s  can  be s t a r t e d  

Th i s  would appear  t o  be c o n s i d e r a b l y  more a c c u r a t e ,  t i m e l y  

All t r a n s i e n t  s h i p s  q u a l i f i e d  f o r  and were granted f i n a l  c l e a r a n c e s  

In accordance w i t h  Navhled P-1325. Most s h i p s  and a i r c r a f t  q u a l i f i e d  for a 

f i n a l  c learance .  

operational c l e a r a n c e .  I n  such i n s t a n c e s ,  e v e r y  effort w a s  made t o  s p e l l  o u t  

the ex ten t  of t h e  r e s idua l  con tamina t ion ,  t h e  n a t u r e  of t h e  h a z a r d s  to  pe r -  

s w n e l  involved, and recolnmended p rocedures  f o r  o b t a i n i n g  a f i n a l  c l e a r a n c e .  

k t e r  o r  message reports were made t o  s h i p s ,  type  commanders, a n d  o t h e r  

Interested a c t i v i t i e s ,  t h i s  c o n n e c t i o n ,  it i.s cons ide red  t h a t  NavMed 

p4325 does no: stipulate r ea l i s t i c  c r i t e r i a  f o r  such c l e a r a n c e s  and t h a t  a 

workable set of nwnwrs is ,,ceded fo r  iuture  c l e a r a n c e  d e c i s i o n s .  

some s h i p s  were m i l d l y  contaminated and were g r a n t e d  a n  

3’ 13 CONCLUSIONS 

1. All hands should be t ho rough ly  i n d o c t r i n a t e d  in t h e  p r e c a u t i o n s  

‘.Ike a t  sho t  time to  protect them f r o m  t h e  haza rd  of f l a s h  b l i n d n e s s .  

2 .  

monitorinq teT.ms. 

“‘parent during o w r a t i o n  REDWING. 

S h l p s  shou ld  set up p o s i t i v e  p rocedures  t o  be used by sh ipboa rd  

ne need for t),is and o t h e r  f n l l - o u t  countermcasures  w a s  

3. Canvas b;l thtuhs a s s i s t  i n  contxmmat ion  c o n t r o l  d u r i n g  h e l i c o p t e r  

decontamination, h u t  are not 

uater over the f l i g h t  deck and an zdequate  deck d r a i n a g e  system w i l l  a l s o  

Use oi poses to  p rov ide  a cove r  o f  

Conlamination during such decon tamina t ion  o p e r a t i o n s .  T h i s  procedure 
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is murc r c a d i l y  a v a i l a b l e  t u  a11 Sl l ips .  

4 .  Dccontaminntion p rocedures  devc1oln.d durinl;  U p r i - . i t i g n  ( 1 I . I l W I  HG 

a re  consldcred to  k prac t icn l  and e f i e c t i v c .  l'locy arc  a d : i i ~ t a b l c  tv 2 1 1  

shipboard cuntaminat  i o n  si t u n t i o n s  . 
5 .  The ~ n s k  Gh,up ' 1 . 3  R a d i u l o g i c a l  S n r c l y  Oili#:c%r r a n  c u u r d i n a t e  

thc c o l l e c t i o n ,  ev : t l ua t i an ,  and di2sc.minaiion 01 r;hdiultti:i< : h l  znCcty i!!rcwma- 

t l u n  Cor Dik in i  c v c n t s  and kccp C'I'G 7.3 and .I'll-7 I ~ u n J ~ ~ ~ i a r t c r s  a t  E i i i w e l o k  

adcqunte l y  informed. 

6. procedures  for t a k i n g  salt and f r c s l i  wetci .  : . : L I l ~ p I t ~ s .  w i t h  means 

ava1:able f o r  ana lyz ing  c o n t m i n a t i o n  c u n l c n t  uf s,.~ier, arc r c y u i r c d .  

7 .  Sh ips  can anchor  and o p e r a t e  i n  t h c  lacoon d u r i n g  conditions of 

moderate contaminat ion.  ! h a t i n g  i n  t h e  lagoon is a l s o  f c a s i b l c  Llndcr those  

c i r c m s t a n c e s .  Po tab le  water can  be made and used i f  simple pl'r~cautiun'i a r e  

taken and f r e q u e n t  checks  a re  made. Contamination of s h i p s  salt Water sys t ems  

and ground t a c k l e  w i l l  o ccu r  and real is t ic  countermeasures  must be u:cd. 

8 .  S u f f i c i e n t  i n fo rma t ion  and  c r i t e r i a  are not  a v a i l a b l e  t o  p r o p e r l y  

evaluate t h e  h e a l t h  hazard t o  pe r sonne l  swimming in c m t a m i n n t e d  W a t e r .  

Swimming is an important  r e c r e a t f o n  a c t i v i t y  and struuld be p e r m i t t e d  whenever 

PUssi b l r .  

9. Dccuntmina t ion  of s h i p s  and b a r g e s  p a r t i c i p a t i n g  i n  t h e  f a l l - o u t  

c o l k C t l o n  program c a n  be s l l c c e s s f u l l y  accomplished by p e r s o n n e l  from t h e  

task forca. 

Personnel involved.  

10. E a r l y  r a d i o l o g i c a l  s u r v e y s  of a t o l l  and lagoon areas c a n  tx made 

This work p rov ides  e x c e l l e n t  p r a c t i c a l  e x p e r i e n c e  f o r  t h e  

f ixed  wing a i r c r a f t  (p2V-5) and s t a n d a r d  f i e l d  r a d i a c s  (AN/PDR-27 and 

AN'PDn-18). I n t e n s i t i e s  measured i n  t h e  a i r c r a f t  c a n  be p l o t t e d  on a simple 

c h a r t  and contaminated areas d e l i n e a t e d .  

p rope r ly  e v a l u a t e  r a d i o l o g i c a l  haza rds  d u r i n g  tho o p e r a t i o n  

to prope r ly  a s s e s s  a c t i o n  t aken  by p a r t i c i p a t i n g  u n i t s ,  r e p o r t s  

l l .  

and to 

a" nccZcd by t h e  S taf f  Rad io log ica l  S a f e t y  O f f i c e r .  

12. Tho P resen t  d i r e c t i v e  governing r a d i o l o g i c a l  " c l ea rances"  for 
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ships  and a l r c r a f t  upon d e p a r t u r e  from t h e  PPG (NavMed P-1325) is n o t  

r e a l i s t i c  or workable. A proposed r e v i s i o n  t o  NavHed P-1325, which has ,  been 

~n process f o r  some t i m e ,  is needed f o r  f u t u r e  o p e r a t i o n s .  

3.15.14 RECOMMENDATIONS 

1. That s h i p s  be advised  of t h e  a c t i o n  recommended t o  protect 

personnel from sho t  t i m e  hazards .  I n  t h i s  conriect ion a g r e a t e r  q u a n t i t y  of 

.high dcnsi ty  g o g ~ l e s  are r e q u i r e d  for i s s u e  t o  s h i p s .  

2.  That moni tor ing  teams be g iven  i n d o c t r i n a t i o n  to  i n s u r e  use  of 

standard monitoring t echn iques .  That o t h e r  r a d i o l o g i c a l  s a f e t y  t echn iques  

and countermeasures developed d u r i n g  Opera t ion  REDWING be adopted f o r  f u t u r e  

operations.  

3 .  That adequate  drainag'e t o  provide  ccn tamina t ion  c o n t r o l  d u r l n g  

decontamination of a i r c r a f t  on carriers be provlded .  The use  of a canvas  

bathtub may prove u s e f u l  i n  accompl ish ing  t h i s  o b j e c t i v e .  b u t  is n o t  con- 

sidered t o  be e s s e n t i a l .  

4 .  That a r a d i o c h e n c i a l  l a b o r a t o r y  be provided  t o  ana lyze  water 

samples, 

5 .  That a s t u d y  be made by r e s p o n s i b l e  a g e n c i e s  of t h e  a l lowab le  

contamination permissable  f o r  swimming i n  sea water .  

6 .  That s h i p s  use  r e g u l a r l y  a s s igned  decontamica t ion  teams t o  de- 

'Ontaminate any s p e c i a l  t a r g e t  or t e s t  v e s s e l s  d u r i n g  future  o p e r a t i o n s .  

7 .  

be adopted a s  s t a n d a r d  p rocedures .  

That s h i p  d e c o n t a a i n a t i o n  p rocedures  developed d u r i n g  Opera t ion  

That a s t u d y  be made r e g a r d i n g  t h e  u s e  of f i x e d  wing a i r c r a f t  

'Or ear ly  lagoon r a d i o l o g i c a l  surveys and t h e  p l o t t i n g  of i s o - i n t e n s i t y  

lines, and tha t  t h i s  c a p a b i l i t y  be u t i l i z e d  i n  f u t u r e  o p e r a t i o n s .  

9 .  That more r e a l i s t i c  and workable c r i te r ia  and p rocedures  f o r  

"clearance*,  to sh ips  and a i rcraf t  be worked o u t  w i t h  a c t i v i t i e s  

Concerned and adopted f o r  f u t u r e  o p e r a t i o n s .  

i 
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APPENDIX A RADIOU)(ilCAL SAFETY THAINMG 

stur CTC 7 . 1  h a f i c m  3/16 t o  30 USS ESTES (AGC-12) 
UJSESTES LAGC-12) 

US5 =PAN (ATF-85) 414 b 15 E M W E T O X  (FRED) 

___- 1/30 

115 

4IS 

I 

CSS CHICKASAW 1ATF-113) 414 M 19 E M W E T O K  (FRED1 

1 l l D  20 USNS 7 - U T - 3 0 6  I USNS T-UT-306 -z T ~ s r u p o r t  . 4/16 42 US5 BADOENG S T R A I T  (CVE-116) ‘ USS LiNUDMN ( A m - I 0 1 1  4 / 1 1  30 U S  RAWENG STRAIT (CVE-ll6l 

USS B A M E N G  S T R A I T  (CVE- 1161 4 /18  c 411 U S  SADOENC STRAIT (CVE-116) 

.___ .~ , I Squldren 363 

4/21 

USS SUYERSTELN (DE-SJO 4 /19  11 U S  B A W E N G  S T R A I T  ( C W - 1 1 6 1  
USS M C  G U T Y  (OE-16SI I 6  

CTG 7.3 B M T  R3oL. BUCIM I / Z P  11 U S  BADOENG S T R A I T  (CYE-118) 

USS SIOUX (ATF-75) 4/23 I5 USS BADOENG S T R A I T  IC=-1161 

UIS CHICKASAW U T P - 8 3 )  4 /23  10 U S  OAOOEYG STRAIT (CVE-116) 

USS CATAMOUNT (LSD-IW 1/21  3f USS BADOENG STRAIT ICVE-1161 

USSABNAKI LATF-96; 1 /26  I 6  . USS B A W E N G  S T R A I T  (CVE-116) 

CSS SILVERSTEM (DE-5341 1 / 2 6  1s U S  BADOENG STRAIT (CVE-116) 

U ~ C U R T I S S  IAV-4 )  4/30 35 US5 CURTISS L 4 V 4  

Mul*x HeUc-e-tcr Trrnspri 513 I8 U S  BADOENG STRAIT (CVE-1161 
%Udron 383 

1155 I I A W E N G  STRAIT (CVE-Il6) 513 21 USS BADOEPTG S T R A l T  ( C V E E - I I ~ !  

USNS FRED C. AMS\VORTH (T-AP-181)  514 k 26 USNS F R E D  C. AlbSWORTH (T-AP-1811 

- 

-__- 

__ 
- 

___ 

__ 51, 

us SHELTON IDD-790) 516 6 25 USNS FRED C. AINSWORTH (T-AP-161)  
.____ 51 IS 

us J A M E S  E. KYES (DD-181) 6128 8. 40 U.S. N r v a l  S t O h h  KWAJALEIN 
8 / 2 9  - 
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APPENDIX B 

REQUIRED RADIAC REPAIRS 

i 
I 
! 

I 
1 ! 

I 

I 
I 
I 
! 

I 

CURE 
TYPE SHIP TROUBLE - 

AN/PDR-27C LIPAN Replased C-101 and V-103 

AN/PDR-Z?C ESTES 

ANIPDR-27C ESTES 

AN/PDR-27C ESTES 

AN, PDR-27C ESTES 

AN PDR-27C ESTES 

AN/PDR-27C ESmS 

AN/PDR-27C ESTES 

AN/PDR-27C ESTES 

AN/PDR-27C LIPAN 

AN/PDR-27C ESmS 

AN/PDR-27C LIPAN 

WPDR-27E BAWENG 

m/PDR-27E BADOENG 

STRAIT 

STRAIT 

W'mR-27E BADOENG 

AN/mR-27E DADOENG 

AN/mR-27E BADOENG 

STRAIT 

STRAIT 

STRAIT 

WmR-27F mf~-363  

AN/mR-27F ABNAKI 

~ 

No meter reading 

No meter reading  

No meter reading 

Meter pegs t o  r i g h t  
Audio note  i n  headset  

C a l i b r a t i o n  

Ca l ib ra t ion  

Ca l ib ra t ion  

N o  m e t e r  reading 

Meter pegs t o  r i g h t  

N o  meter reading  

No meter reading  

No meter reading  

No reading  on .5 & 5 
mr/hr scale 

C a l i b r a t i o n  

C a l i b r a t i o n  

C a l i  b r a t ion  

Ca l ib ra t ion  

No mcter reading  

KO meter reading 

AN/mR-27F Boat pool No meter reading 

AN/mR-27F Kw-363 NO m e t e r  reading - 

Replaced C-101, C-107, C-108, 
and V-103 

Replaced b a t t e r i e s ,  V-103, 
and V-101 

Replaced C-107, C-105, C-104, 
C-106, C-101, CR-101, bat-  
t e r i e s  

Ca l ib ra t ed  

Ca l ib ra t ed  

Ca l ib ra t ed  

Replaced C-107, C-108 

Replaced b a t t e r i e s ,  c leaned 
b a t t e r y  box 

Replaced C-101 

Replaced C-101, C-107, V-101, 
V-103 

Meter movement open, no spa res  
a v a i  1 a b l e  

Replaced b a t t e r i e s ,  V-102, 
V-103 

Ca l ib ra t ed  

Ca l ib rn ted  

Ca l ib ra t ed  

Ca l ib ra t ed  

Replaced V - 1 0 3 .  Y-101, bat -  
t r i es  

Broken b a t t e r y  c l i p  on BT-107 

Replaced V-101. V-103 

Replaced V-103, batteries 
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APPENDIX B (CONT‘D) 

TYPE SHIP TROUBLE CURE 
AN/PDR-27F T-LST-618 No meter  r e a d i n g  Replaced b a t t e r i e s  

Probe wire  open - no r e p l a c e -  AN/PDR-27F BADOENG No r e a d i n g  on low 
STRAIT scales ment p o r t  

C a l i  b r a t  ion C a l i b r a t e d  

AN/PDR-27F BADOENG C a l i  b r a t  i o n  Cal l  b ra t ed  

c a l i b r a t i o n  c a l i b r a t e d  

No r ead ing  on low Replaced V-102 
s c a l e s  

AN/PDR-27F BADOENG 
STRAIT 

STRAIT 

AN/€VR-278 BADOENG 
STRAIT 

AH/PDR-27F KNUDSON 

AN/PDR-Z7F BADOENG C a l i b r a t i o n  
STIULIT 

C d i b r a t e d  

Replaced b a t t e r i e s ,  V-102 AN PDR-27F T-LST-618 N a  r ead ing  on low 

mjmR-27F BADOENG C a l i b r a t i o n  C a l i b r a t e d  

AN/POR-Z7F BQAT p o o ~  Meter w i l l  nut ZERO Adjusted mechanica l  ZERO On 

AN/€VR-ZIF BOAT WOL No read ing  Replaced b a t t e r i e s  

s c a l e s  

STRAIT 

meter  

*H/mR-27F BADOENG C a l i b r a t i o n  
STRAIT 

ESTES 

HMR-363 

BOAT POOL 

LCU-974 

LCU-974 

ABNAKI 

T-LST-618 

ESTES 

C a l i  b r a t  ion 

Meter pegs t o  r i g h t  

W i l l  n o t  ZERO 

Mo meter r e a d i n g  

No meter r e a d i n g  

w i l l  no t  c a l i b r a t e  

w i l l  no t  c a l i b r a t e  

No meter  r e a d i n g  

C a l i b r a t e d  

C a l i b r a t e d  

Replaced E-104, V-101,  V-102 

Replaced V-101, V-102 

Replaced V-102 

Replaced V-101, V-102, 
b a t t e r i e s  

Aqjus ted  high voltage 

Adjus ted  i n t e r n a l  c a l i b r a t e  
c o n t r o l  

Replaced broken probe and 
e l e c t r o m e t e r  t ube  
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APPENDIX B (CONT'D) 

TYPE SHIP TROUBLE CURE 
AN/PDR-lOD LIPAN N o  meter r e a d i n g  Replaced C-105, C-106. C-101 

BERKLEY SHELTON No meter r e a d i n g  Replaced b a t t e r i e s  

AN/PDR-aB MC G l N T Y  No r e a d i n g  on low Replaced BS-101 tube 
s c a l e s  

AN/PDR-8B LIPAN No meter r ead ing  Replaced 1 U 5  

AN/PDR-8R LIPAN No meter r e a d i n g  Replaced 1U5, 345 ,  8s-2 

1M-4/PD ESTES Erat ic  - broken win- Replaced window, c l eaned  in- 

IM-4/PD ESTES E r a t i c  Cleaned in s t rumen t  

IM-VPD ESTES E r a t i c  - broken win- Replaced window, c l eaned  i n -  

dow strument  

dow strument  

IM-4/PD ESTES E r a t i c  Cleaned instrument  

NOTE: I. A l l  i n s t r u m e n t s  were c a l i b r a t e d  af ter  r e p a i r s .  

2.  This does n o t  i n c l u d e  numerous r ep lacemen t s  of b a t t e r y  c l i p s .  

3. F a i l u r e  of condense r s  C-101, C-107, and C-108 was t h e  most 
f r e q u e n t  t r o u b l e  w i t h  AN/PDR-27F i n s t r u m e n t s .  

4 .  This l i s t i n g  does  not  inclu&e work on d o s i m e t e r s  and s p e c i a l  
i n s t r u m e n t s  such as Cutie-Pies ,  which were r e c e i v e d  w i t h  de- 
f e c t i v e  w i r i n g  and meters. 
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