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INTRODUCTION

I This  report  has been prepared , p r imar i l y, to document  the radio-

log ical support  f u r n i s h e d  by Holmes  & N a r v e r , I n c . ,  the AEC Con-

t ractor , d u r i n g  Operat ion HARDTACK , Phase I. A secondary  funct ion

I of the report  is  to provide Rad-Safe i n f o r m a t i o n  to be used in the plan-

ning  of poss ib le  f u t u r e  opera t ions .

The p r i m a r y  miss ion  of the H &N  Rad-Safe  organiza t ion  dur ing

I the Operat ion was to protect  TC 7. 5 per sonnel f rom unneces sa ry  cx-

po sure to radiat ion , to p r even t  the  sp reading of c o n t a m i n a t i o n, and to

ass i s t  TG 7 . 1 in p rovid ing  overa l l  Rad-Safe  support .

I
I
I

• I ~

I
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SUMMARY

I
I 

The Rad-Safe o rgan iza t iona l  a r r a ng e m e n t  fo r  t h i s  Opera t ion  - the

Rad-Sa fe pe r sonne l  of TG 7. 5 f u n c t i o n i n g  as  an independent  Rad-Safe

I o r g a n i z a t i o n  for  TG 7 . 5 - proved s a t i s f a c t o r y  and demons t ra ted  that

I 
the AEC C o n t r a c t o r  could adequa te ly  supp ly radiolog ical  sa f e t y  se rv ice

~or TG 7. ‘.

I In p r ev ious  o p e r a t i o n s  the AEC and i t s  C o n t r a c t o r  Rad-Safe  per -

1 
sonnel were  i n t e g r a t e d  i n t o  IC 7. 1, T U - & , and  the C T U -b  became the

Rad-Safe  O f f i c e r  for  TG 7 . 5 .

I
I
1
I
I
I

vii

I
I
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1. ORGANIZATION A N D  RESPONSIBILITY

I
I

l . 1 O r g a n i z a t i o n

1. 1. 1 Genera l

I The Rid-Safe pe r sonne l  of AEC and i t s  C o n t r a c t o r , Holmes &

I 
Na rve r , In c . , f u n c t i o n e d  as  an independen t  Rad-Safe  o r g an i z a t i o n  for

Ta sk Group 7 . 5 . r U - f l , t h e  Rad -Safe o r g a n i z a t i o n  for TG 7 . 1, act ed

as the ove ra l l  R a d - Sa f e  o r g a n i z a t i o n  d u r i n g  the  ope ra t iona l period ;

I 
howeve r , to keep r a d i a t i o n exposure  to a m i nim u m , TG 7 . 5 ma in ta ined

con t ro l  over  serv i es and operations a~i t h e y  a f f e c ted TG 7. 5 personnel .

J Close l i a i s o n  was m a i n t a i n e d  be tween  CTG 7 . 5 and CTG 7 . 1 on

a ll Rad -Safe  m a t t e r s  ol mutua l i n t e r e s t .  Fac i l i ti e s  were  shared , and

wo rk on common p roblems . su h as  d o s i m e t ry , deco n tamina tion , and

equi pment  r e p a i r , was accomp l i shed  by a g r e e m e n t  be tween the two

TG Commanders.

An operational chart of the TG 7 . 5 Rad-S.afe a c t i vit i e s  is shown

in Figure 1 . 1.

1. 1 . 2 H & N  Rad-Sa fe Personnel

The Holmes & N a r v e r Rad-Safe  o rgan iza t ion  ma in ta ined  a c om-

plement  of 14 per son a d u r i n g  the operationa l period. The personnel

assigned  to each atoll  were :

Eniwetok Bikini

1 Rad-Sa fe Of f i ce r  1 As s i s t an t  Rad-Safe  Off icer
1 Senior Rad-Safe Technician 1 Senior Rad-Safe Technician
1 Rad-Sa fe Electronic Techn ic i an  1 Rad-Safe Elec t ronic  Technic ian
5 Rad-Sa fe Technic ians 3 Rad-Safe Technicians

11 
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1. 2 Responsibility

1. 2 . 1 O v e r a l l

I At the b ec~in r i in g  ot ’ Op e r a t i o n  H A R D T A C K , the  C o m m a n d e r, Jo in t

I 
rask Force Seven assumed ove rall responsibi lity for the r a d i o l og i c a l

sa fe ty  of a l l  [‘a s k  F o r c e  p e r s on n e l .

1 1 . 2 . 2 IC 7 .

I 
The CTG 7 . 5 he ld  R a d-Saf e  r e s p o n s i b i l i ty  f o r  t h e  p e r s o n n e l  of

TG 7. 5 . The C’! C 7. S’ s R a t  -Sa te  A i v i  ser was responsible for staff di  -

I rection on all IC 7 . R a d - S a t( ’  po lic

I rhe  AEC R a d- S afr  O f f i c e r  w a s  d e s i g n a t e d  the  A s i i i s t a n t  C h i e f  of

S ta f f , E — 7 , w i t h r r s~ ~sib ili tv to the IC 7 . 5 D e p u ty  C o m man d e r  f o r  su —

( p er v~ si n ~ t h e  R a d - Sa f e  o p e r a ti o n s  and  r e c om m cn d i n ~ ; r o t e (  t i o n  m e a s u r e s.

l he ( ~~ t r . i . t ar ’ s Rad— Sa~ .’ O f f i c e r  f u n c t i o n e d  a .’ t he Operations

O t f i c e r  a n l  p r o v i d e d  t h e  ne . .‘ ~~.i r v  su p p o r t .  D u r i n g  p er i o d s w h e r ~ n e i t h e r

the R a d - Sat e  A d v i s e r  u r  c A s s i s t a n t  Ci ;iet of Staff, E- 7 wa s at EPG, the

_ AEC R a d - Sa f e  A s s i s t a n t  a t ed  as  A s s i s ta n t  C h i e f  of S t a f f , E - 7 .

1 . 2 . 3 Fa i l i t i e s

On 1 A p r i l  1I 5 ~~, t he  CTG 7 . 5 r e l in q u i shed to CTG 7. 1 t h e  opera .

ti )nal ( on t r o l  ot t h e  Rad-Saic  fa~ iliti es ope rated ‘hiring the non-test per-

iod s by the  AEC C o n t r~t c t o r , H & N . This  c on t r o l  w a s  r e t u r n e d  to CTG 7 . 5

on 3 Sep ember 1Q58 , 15 d a y s  a f t e r  t h e  l a s t  de tona t ion .

ii 3
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LI . E Q U I P M E N T  A N t )  SUPPLIES

2 . 1 G e n e r a l

P r i o r  to t h e  O p e r a t i o n  a comp le te  i n v e n t o r y  ot a l l  R a d - S a f e  p r o t e c t i v e

c l o t hin g ,  d e c o n t a m i n a t i o n  m a t e r i a l s, e q u i p m e n t  and i n s t r u m e n t a t i o n  at EPG

w a s  s u b m i t t e d  to  C I U - o , I G  7 . 1 , t h e  o r g a n i z a t i o n  r e s p o nsi b l e  f o r  p r o v i d i n g

the  R a d- Sa ie  supp l i e s .

The d o s i m e t r y  and r e c o r d s  and  the  i n s t r u m e n t  repair facilities at the

R a d - S a f e  C e n t e r  on Si te  E l m e r  w e r e  r emode led  and  a i r  c o n d i t i o n e d , and the

v eh i

~ 

Ic an d  p e r s o n n e l  dec u n t a m in a t i o n  en t e r s  \ c er e  a~ t i v a c e d . A Ri d - S a f e

l a u n d ry  b ar g e  \%a s put i n t o  o p e r a t io n  to  p r o v i d e  i . t c i l i t i r s  t r e m e r g e n c y p e r —

sonnel  d e c o n t a m t n . t t t o i ~ d u r i n g  t~~~i’ l a s t  p h.t Sr ot t he Op er a t~~~~.

At Site Nan the Rad- Sat . (‘enter and t h e  p e r s o n n e l  a n d  v e h i c  le decontam-

i nat i o n  e n t e r s  w e re  p u t  i n t o  o p e r a b l e  o n d i t i o n , and  new ta ~ i l i t i c s  w e r e  p r o —

( vided f o r  t h e  do s im e c  r a n d  ~ si r u m e n t  r e p a i r  s e c t  ion in t h e  Coii ini  un ica t  ion

C e n t e r , B u i 1 d t n ~ 204 .

2 . 2 R e p a i r  .i:~~~~~~ M a i n t e n a n

The  a r e  and  m a i n t e n in c r  01 . t l l  r , t d i o l o g i a l  i n s t r u m e n t a t i o n  was a J o i n t

f u n c t i o n  of t h e  IC 7 , 5 R a d- S a~~e o r g a n : i at i o n  and T t 7 - t , TG 7 . 1 . T h ey  w e r e

r e s~~o’ sib 1r f o r  f u r n i s h i ~~ r e p a i r  servi ces on the portable i n st r u m e n t s  and

e q u i p m e n t  in t h e  ph o t o d o s i m et r v  room and the radio hemi strv traile rs at both

a t o l l s .

2 . 3 Equ i p m e n t  L i s t

The e l e c t r o n i t  e q u i p me n t  u t i l i z e d  d u r i n g  the  Op e r a t i o n  i n c l u d e d  por table

j  survey instrum ents air sampling eq u i p m e n t , dosage  i n s t r u m e n t s , back ground

monitoring detectors with r e c o r d e r  u n i t s , v a r~ o us  t ypes  of test equipment , and

radiation . i ” i l y q i s  i n s t r u m e n t a t i o n .

— 4
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2. 4 F u n c t i o n i ng  of Equ ip m e n t

1 2 . 4. 1 
_ _ _ _ _ _ _ _ _

I The A N/ P D R - 3 9  c o n t i n u e d  to be an e x c e l l e n t  po r table , rugged

f i e l d  m o n i t o r i n g  i n s t r u m e n t  tha t  r e q u i r e d  l i t t l e  m a i n t e n a n c e. There

was no m o i s t u re  or ‘ sweat ’ p r o b l e m , and in g e n e r a l  the  a c c u r a c y  was

I good with little or no drift with age or use. The r a n g e  r e s i s t o r s  w e r e

checked with a v i b r a t i n g  reed e l e c t r o m e t e r  b r i d ge c i r c ui t .  D e f e c t i v e

hig h r a n g e  r e s i s t o r s  w e r e  rep laced at the  beg i n n i n g  of the  operat ion

I and checked  p e r i o d i c a l ly  t h e r e a f t e r . The in s t r u m e n t s , mod i f i ed  to re-

cord  up to 500 r ‘ h r , w e r e  used c o n s i d e r a b l y fo r  a e r i a l  s u r v e y s  and re-

sponded e x c e l l e n t ly .

2. 4.2 ANt PDR-27H

— 
The AN “ P D R - 2 7 H , a b e t a _ g a m m a  surve y m e t e r , was a good

low r a ng e  p e r s o n n e l  m o n i t o r i n g  i n s t r u m e n t  t h a t  had r u g g e d  q ua l i ti e s

and good s t a b i l i ty .

— 
2 . 4 . 3 AN P D R - 1 8

The AN ‘P D R-  18 . a gamma scintillation s u r v e y  meter , was used

- 
o c c as io n a l l y, and proved to  be rugged . It operated with six easy to ob-

t a m f l a s h l i g h t — t y p e  b a t t e r i e s .

2 . 4 . 4 C D V- 7 0 0

The CDV-700  b e t a-g a m m a  su r v e y  m e t e r  did not p e r f o r m  satia-

f a c t o r i lv  in t h i s  h ig h m o i s t u r e  c l i m a t e , for  the following reasons

- a . Frequen t  powe r supp l y failures due to dead ba t t e r i e s ,
a 

f r a g i le t e r m i n a l  connec t ions , etc .

1 8
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b. Leakage of t a r - l i k e  subs tance  f rom headset  jack ,

resulting in shorts across the printed circuit board

I underneath calibration potentiometer.

I c , Subs tandard  p r i n t e d  c i r c ui t board wi th  d i f f i c u l t i e s

in u n s old e r in g  and r e s o l d e r i ng  component  connec-

I t i o n s  suc h as tubes , c a p a c i t o r s, r e s i s t o r s, etc .

d. Calibration drift over a period of a few days.

2 .4 . 5 In t e gr o n s

I Ihe Integrons were not used to a l a rge  ex ten t .  They c a l i b r a t e d

and checked  eas ily ,  and were  r e l a t i v e l y  ru g g e d .

2 . 4. 6 Th yac

The Thya c al pha sc in t i l l a t i o n  su rve y n -m eter  was gamma responsive

in a radiation field above 50d m r  ‘ h r .  H o w e ve r , f o r  no rma l p e r s o n n e l  or

• eq u i p m e n t  m o n i t o r i n g ,  t he  i n s t r u m e n t  worked  adequa te l y.

2 . 4. 7 M X-s

The B e ck m a n  M X - 5  b e t a - gamm a  low r a ng e  p er s o n n e l  m o n i t o r i ng

instrument performed v er y  w e l l , t houg h m a ny  w e re  not used due to the

lack of sp a r e  p a r t s . The i n s t r u m e n t  was  r u g g e d , had  good s t a b i l i t y  and

— 
was easy to c a l i b r a t e .  T h i s  i n s t r u m e n t  is  no l o n g e r  in p roduc t ion .

2 . 4. 8  PAC- 3-G

The Eberlmne PAC- 3-G alpha proportional s u r v ey  me te r  was an

ad equate mon i to r ing  in s t r u m e n t  but r e qu i red  a dail y check-ou t  and re-r
adjustment of the gas- f l ow  sys tem.  The probe assembl y was easily

— 
damaged in the f ie ld . However , if the  monitor utiliz ing the instrument

9
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w e r e  c a r e f u l l y i n s t r u c t e d , w it h  emp h a s i s  p laced  upon hand l ing  ca re ,

adequate  f i e ld  m o n i t o r i n g  could  be a c c o m pl i s h e d .

2 . 4 . 9  AM - i

The Eberline beta-gamma continuous air m o n i t o r s  f u n c t i o ne d

adequatel y during t he  entire Operation. However , the back ground  mon-

I i t o r in g  probes did not p e r f o r m  p r o p e r ly .  It was  t houg ht tha t  the  probe

I a s s e m b l y had a h i g h v o l t a g e  g round , but  ‘he  p robe  cou ld  not be dis-

m a n t l e d  to remed y t h e  s i t u a t i o n .

( 2 . ~~. 10

The T N - 4 D  back g r o u n d  m o n i t o r  and r e c o r d e r  w a s  used by t h e

U. S. P u b l i c  H e a l t h  S e r v i &  e t o  r e c o r d  o f f - a t o l l  r a d i a t i o n  l e v e l s ,  It pos-

I sessed a s e n s i ti v e  e I , (  t r o n R  ( i r ~ u i t  t h a t  c a u s e d  t r o u b l e , p r i m a r i l y due

to f a i l u r e  of t h e  re o r d e r .  The E v er s h e d  r e c o r d e r , M a r k  II , d r i v e  mo-

to r  ~e ar s  s t r ip p e d  f r e q u e n t ly  and  i t  w a s  n e t  e S S a rv  to rep l a ce  the  motor

and e n c l o s e d  m a i r~ d r i v e  g e a r b o x . O n ly  a f e w  s p a r e  motors were avail-

abl e .

2 . 4 . 11 F S - 3

r h e  Ehe r I i n ~’ h Im  bad ge eva l uation and r e  o r d in ~z sys tem , FS-3 ,

-, r c q u i  red the  a t t e n t io n  of a t e c h n i c i a n  s e v e r a l  h o u r s  da i l y to clea n c on-

t a c t  s , c h e c k  t u b e s , and  m a ke  m i s c  “ l l a n e o u s  ad j u s t m e nts .  D u r i n g  the

earl y phase o~ the operation the hig h vo l t age  power  supp l y caused trou-

-- ble , until filtering was improved .

The maximum , and only, voltage that (ould be obtained f rom the

power supp l y was a p p r o x i m at e l y 1275 vo l t s .  It is  f e l t  tha t 1400 volts

10
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I
wo uld produc e a s t ronger  signal f ront  the ph o t o m u l tip li e r  tube , which

would resul t in f a s t e r  servo response.

I The t achome te r  feedback c i r c u i t  also wa r ranted component

c hanges  to e l imina te  f eedback  vo ltage .  Opt imum operat ion resulted

wit h the “ f eedback  pot” in the fu l ly  c o u n t e r - cl o c k w i s e  (of f )  position .

[ The lig ht source s t r e n g t h  was also a c ritical item. The best

opera t ion  resul ted  with a Genera l  E lec t r i c  300 watt  PH/300 TIOP- 120

volt p ro jec t ion  lamp which  had a l i f e t i m e  of onl y 30 opera ting  hour s.

— The r e d - l i g ht (GE-328)  ind ica tor  on the mic roswitch  push

but ton of t he  d e n s i t o m e t e r  did not ope ra t e  s a t i s f a c t o r i ly, due to the

red bulb’ s l i f e t i m e  of f r o m  onl y two to t h r e e  days.

- - 
The Mosely servo-voltmeter performed excellentl y, requir-

- 
ing on ly  oc ca s iona l  c l e a n i n g  and o i l ing .  The c o r r e c t  r e f e r e n c e  voltage

was ob ta ined  w ith  an Everead y No. E502 mercur y-type battery.

The M ose ly  c u r v e  f o l l ow e r  a lso  p e r f o r m e d  exce l l en t l y .  The

- -  
X - a x i s  p o t e n t i o m e t e r  had to be swabbed out with ca rbon  t e t r a c h l o r i d e

1. e v e r y  o t h e r  day.  The c o r r e c t  X - a xi s  r e f e r e nc e  vol tage  was obtained

1’ with a M a l l o r y  R M - 1 2 R  m e r c u r y - t y p e  bat tery .

-. 2. 4 . 1 2  PRAM -,

The Jordan a e r i a l  s u r v e y  in s t r u m e n t s, P R A M -5 , did not

- funct ion  properl y and were  deadlined at the s tar t  of the Opera t i on.

- 

-. 
Considerable c i r cu i t  checking  and recal ibrat ion was per formed to no

avail.

‘‘ 11
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2 . 4. 13 U W - l

The UW -  1 u n d e r w a t e r  in s t rumen t s func t ioned  excel lent l y.

I When check cal ibra ted, they were found to retain accuracy with no

I 
drift.

2 . 4. 14 Rad-Chem T r a i l e r  Equ ipmen t

I The r a d i a t i o n  m e a s u r i n g  e q uip m e n t  in the  Rad-Chem t r a i l e r s

I funct ioned  adequatel y, The B e r k l e y  Model 2000 s c a l e r s  p resen ted

some t roub le , but  we re  g e n e r a l l y  a c c u r a t e  and re l i ab le .  These uni ts

I were  c a l i b r a t e d  and tes ted  w i t h  a R u t h e r f o r d  Model 300 pulse genera-

to r us ing  a 0. 2 5 vol t , 1 ms r i se  t i m e , 2 ms d u r a t i o n , nega t ive  pulse.

The bes t  GM tube was  t h e  Tracerlab TGC-2 wi th  a window

thickness of less t h a n  2 mg ‘ cm 3 , w h i c h  g a ve  c o u n t i n g  e f f i c ienc i e s  of

- 
from 20 to 30 percent.

The alpha counter head and amp lifier -power supp ly system

— 
f u n c t i o n e d  w e l l  f o r  low l e v e l  al pha c o u n t i n g ,  p r o v i d i n g  good d i s c rim -

uiat ion ag a i n s t  beta and gamma p u l se s .

- .  

The labo r a t o ry  m o n i t o r , SU- . 3B , was used to moni tor  bench

top s and m i s c e l l a n e o u s  i t e m s .

I n i t i a l ly  the  vo l tage  r e g u l a t i o n  at t he  Si te  E l m e r  t r a i l e r  was

poor , due to a d e f e c t i v e  Sorenson vo l tage  r e g u l a t o r .  The vol tage  reg-

L ulat i on  s t a b i l i t y  was c a r e f u l l y examined  wi th  a f a s t  t r i g g e r  oscil loscope,
C

and l ine  d i s t u r b a n c e s  we re damped out by c a r e f u l  tun ing  to resonance.
L

V
12
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Ill. DOSIMETRY AND RECORD S

3. 1 Genera l

I Upon arriva l at EPG each person was issued an addressograph identifi-

I 
cation plate and f i lm bad ge. The i d e n t i f i c a t i o n  p late of H & N  employees was

embossed with  an eig ht  d i g i t  s e r i a l  n u m be r  tha t designa ted  the indiv idual ’ s

task  g roup , task unit d e p a r t m en t  and payro l l  number .

I 
The  i d e n t i f i c a t i on  p l a t e  and the  film bad ge were attached to and worn

with the securtt~- bad ge. The f i l m  bad ges  were  ex c h a n g e d  on a b im o n t h l y

I bas is  or on r e t u r n  f r o m  a m i s s i o n  in to  a R A D E X  a r e a .

The D o si m e t ry  a n d  R et  or d s  Sec t i on  of T U-t ’ , TG 7. 1, was  r e s p o n s i b l e

for  p r o v i d i n g  t h e  f i l m  bad ge s  fo r  a l l  p e r s o n ne l  d u r i n g  the  Op er a t i o n . The sec-

t ion was a l so  r e s p o n s i b l e  t , l r  t h e  ~ r o t  e s s in g  of f i l m  bad ges  and th e  eva luation

and  r e c o r d i n g  of r a d i at i o n  d o s a g e s .  H & N  Rad- Sa fe  ;e r s o n n e l  a s s i s t e d  T U -6

in the i s s uin g ,  c o l l e c t i n g  and p r o t  e s s i n g  ol f i l m . Dosage  r e c o r d s  w e r e  main-

t a ined  fo r  a l l  TG 7 . 5 p e r s o n n e l  ~c i t h 113M dosa~~i’ cards , obtained daily from

- . lU -b .

-. 

~~. 2 P r o c e d u r e s

D u r i n i z  t h e  Op e r a t i o n , t h e  E h e r l i n e  f i l m  b a dge  e v a l u a t i o n  and record ing

system , FS- ~~, was u s e d  t o  r t h e  f i r  St t i m e . 1”,’. o u n i t s  ~c e r r i n s t a l l e d  at Site

• E l m e r  and one at Site  Nan .

When t h e  eq u i pm e n t  was  o p e r a t i n g  e f f i c i e n t l y, ap p r o x i m a t e l y 2000 f i l m s

— 
could be read and recorded within a f ew  hours . All f i l m  bad ge data at Site

L Nan was transmitted to the IBM section at Site Elmer by an IBM data trans-

ceive r . An IBM 704 was  used f o r  s t o r a g e  and dosage  p r i n t - o u t  ros te r s .

-. 13
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The bulk of the workload was on the 1600 to 2400 h o u r  sh i f t . Film badge

I p r o c e s s i n g  commenced  at  i~~oo h o u r s , a nd  the  IBM dosa ge ca r ds w e r e  sent to

the IBM 704 f o r  i n f o r m a t i o n  s to r a g e  at  a p p r o xim a t el y 2300 h o u r s .  A p r i n t - o u t

dosage ro s t e r  was p repa red  each  nig ht fo r  the p r e v i o u s  day ’ s f i lm bad ges , and

( an ex t ra  d e c k  of dosage ca rds  was p r i n t e d  for  the  TG 7 . 5 dosage f i l e .  Ove r

12 . 000 f i L m  bad ges w e r e  p rocessed  f o r  TG 7 . 5 p e r s o n n el .

The Dupont Film Packet , Type 55Q w i t h  component films (502 for low

r ange  and ~s 3 4  f o r  h i g h r a n g e )  p roved  ex c e l l e n t  f o r  t h e  Op e r a tio n .  The c e r e sin

wax d ip  and v in y l p l a s t i c  h o l d e r  p r o t e c t e d  t h e  f i l m  f r o m  the  e f f e c t s  of h a n d l i n g

and h ig h hu m i d i t ~’.

The f i l m s  w e r e  c a l i b r a t e d  on a “ c o n s t a n t  t im e , v a r i a b l e  d i s t a n c e ” r ange ,

and the  c a l i b r a t i o n  ‘. u r v e s w e r e  h e ck e d  b r  .c c u r a c v  a p p r ox im a t e l ~ e v e r y  two

weeks .  D u r i n g  the  i n i t i a l  c a l i b r a t i on  a d en s i t y  in v e r s i o n  was  noted . The a rea

u n d e r  the  lead s t r i p  had a d a r k e r  .tppe ’ a ra o r t h a n  t h e  r e s t  of t h e  f i l m .  Inves t  -

ig a t i o n  i n d i c a t e d  t h a t  t h i s  o c c u r r ed  o n ly  w h e n  t h e  bat k of the  f i l m  was exposed

to the  c a l i b r a t i o n  so u rt  r . A f u r t h e r  h e c k , h o w e v e r , showed tha t  t he  opt ical

dens i t y  u n d e r  the  lead S t r i p  r e m a i n e d  the  sam e  w h e n  t h e  t i l ms  w e re  exposed

- - 

b o t h ” f o r ew ar d ”  and  “ b a c kw a r d .

The Cobalt  oO c a l i b r a t i o n  so l i r t  e s t r e n g t h  was 8. 1) 7  r , hr  at  50 cm , as of

-. 25 A p r i l  l ° ’ 8.

V 3. 3 Rad ia t ion  Exposure  Guides

-
~~ The t o t a l  c u m u l a t iv e  e x p o s u r e  gu ide  fo r  JTF-Seven  p e r s o n n e l  d u r i s ig  the

Opera t ion , as a u t h o r i z e d  by C J T F- Sev e n  d i r e c t i v e , wa s-

14
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I
a . Gamma - a m a x i m u m  of 3. 75 roen tgens  per  any  c on-

sec ut ive 13 week pe riod , wi th  a max imum of 5. 0 r

d u r i n g  the Operation.

b. Exc eptions - on an ind ividua l basis and approved by

CTG 7. 5 and the CJTF-Seven.

The  gamma exposure  c r i t e r i a  f o r  TG 7 . 5 p e r s o n n e l  was  f u r t he r  r e s t r i c t e d

to 5. 0 r for the calendar year.

3. 4 Dosage Records

A summary of the dosages received b y TG 7 . 5 p e r s o n n e l  f r o m  1 Apri l

throug h 4 September l Q 5 è ~ f o l l o w s .

Dose in mr  No . ot Persons Per ent

No dosage u 7 i ,  1 . . 5
- 4 Q Q  4~~ 14.2

500 - ~~~ 10 . 9
1000 - 1~~

QQ 1330 38. 4
2000 - 4 7 2  13, 6
3000 - 375 () 7~ 2 . 3

~7S 1 — 37 1 . 1
O v e r  ‘~000 0 0

T o t a l  3 4 t 4  l 0 0 . 0” ,

The 4b~-hour f a l l o - i t  at Site Elm’-r that followed the Fir and Koa events

o n t r i b u te d  s i g n i f i c a n t l y  t o  the r a d i a t i o n  d o s e  of ~G 7 . 5 p e r s o n n e l , a s  m u c h

as 15 00 m r  fo r  pe r son s r e m a i n i n g  at  S i t e  E l m e r f o r  t h e  d u r at i o n  of the Oper-

j at ion.  T h e r e f o r e  it  was  n e c e s s a ry  to r eques t  tha t  the gu ide  of 3750 mr  per

13 week period be ;n reased , an d also , the 5000 mr dose for the Operation

be inc reased to 10, 000 mr for ~5 key employees .

Upon comp letion of the Operation only fou r of t h e s e  35 employees ac-

t u.al lv exceeded the  37~~) mr guide , and none ext ceded the 000 nir l im i t .

U

IS 
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I V .  MONITORING

4. 1 Preoperational Traintn~

I P r i o r  to Op e r a t i o n  HARD FACK a radiological safety our se to train

I R a d - S a f e  m o n i t o r s  was  c o n d u c t e d  b y the H&N Rad-Sa fe Offi cer , w i t h  the  as-

sistanc e of the AEC R a d - S a t e  A s s i s t a n t .

I The ha si~ I ra i r i i n ~ o u r  Sr . gi \ ‘en to  }i~ - N per  sonne l  of  Va r i o u s  d e p a r t  -

I m e n ts  and d i v i s i o n s , t o t a l e d  2-I h o u r s , and  w a s  c o n d u c t e d  a t  S i t e  E lm e r  f r o m

24 t h r o u g h 28 F e b r u a r y ,  and at  Sit e  Nan  f r o m  3 t h r o u g h 7 M a r c h  1958. in-

I s t r u c ti o n  was g iv e n  in e l e m e n t a r y  r a d i a t t o  t h e o ry , w i t h  emph a s i s  on recov-

r r v  p a r ty  o p e r a ti o n s , use  of p r o t e c t iv e  i l o t h i n g ,  t ie ’, o~.t a m 1 n a i on  and opera-

t i on  ot  r a d i a t i o n  d e t e c ti o n  in s t  r u n ~ e:~ s.

At t he  t omp le t i o n  o~ the  c o u rs e  53 H & N  p er s o n n e l  w e r e  qu a l i f i e d  moni-

t o r s  and w e r e  l i s t e d  in a n~o n i t o r s  pool .

in a d d i t i o n  a t w o - h o u r  R a d - Sa t e  indoc  t r m a t i o r .  l e c t u r e  w a s  p r e  sen ted

to H & N  su p er v i so r s’ p e r s o n n e l  a t  a l l  s i t e s  on Ei .~ we tok  and  B i k i n i  A t o l l s  to

.i q~ a i n t  t h e m  ~c~~th  Rad— Safr p r i n c i p l e s . m a x im u m  p e r m i s s i b l e  e x p o s u r e s,

and  t h e i r  r e s p o n s i b i l i t i e s  as  v. o r k  p a r t y  l e ,~~i r r s  in R A D E X  a rea s .

_ 4 . 2 Genera l  P r o t  e d ur i ’ s

Task Group 7 . 5 m o n i t o r s  ,i c omp a n i e d  n e a r ly  .ill w o r k  and  recovery

r pa r t i e s  in v o l v i n g  TG 7 . 5 p e r s o n n el .  T h e s e  m o n i t o r s  w e r e  b r i e f e d  p r i o r  to

d e p a r t u r e  in to  F U L L  R A D E X  area s , and w e r e  p rov ided  w i t h  an a ce s s  per-

m i t  l i s t i n g  t h e  a c c u m u l a t e d  dosages  of a l l  p e r s o n n e l  g o i ng  on the  m i s s i o n .

A S u m m a r y  Sheet of t h e  D-d a y ,  D-# 1 , and  D+2 day  m i s s i o n s  which were

—i ~~4 acco mpan ied  by t r a i n e d  TG 7 . 5 Rad-Sa fe  m o n i t o r s  d u r i n g  O p e r a t i o n  HARD-

11 TACK is  shown in F i g u r e  4 . 1.
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N u m b e r  of N u m b e r  of N u . r -ib e r  of
M o n t h  A c c e s s  P e r m i ts  P e r s o n s  in H & N

I Issued 1 I & N  P a r t i e s  M o n i t o r s

___________ 
E n iw e t o k  B i k i n i  E n i w e t o k  B ik i n i  E n i w e t o k  B i k i n i

1 A p r i l
D-Da v - 0 - 0 - 0

• D’+ l - 0 - 0 - 0
- 0 - 0 - 0

M ay
1) -Day  138 2 t 0  34 20 2

• D+1 130 3~ 2 1 6  154 22 17
114  25 240  82 22  7

J u n e
1)-Day  ~~t ’ 2’~ 1 7 -  11 3 12 15
I)+ 1 M4 35 2 2 1  15b 15 Zb

153 13 26

Ju l y 
-

1) -Day t ’ 1 1 ~3 ‘~~ 1 3 ) ,  7 4
D+ l  l 4 b  l~~ 116 22 10

75 31  2 34  I ) , M  6

A i g t i s t
I ) - I ) a v 61 - 20’, - 15 -
t)# l 1 ) ,  - 34 - b -

D-’2 2 1  - - t -

- _ _ _ _  _ _ _ _  1 1 _ _ _ _ _  _ _ _

F i g u r e  4 . 1 Sum m a ry  of M i s s i on s  A c c o m p l i s h e d  by T r a i n e d  TG 7 . 5
R a d - S a fe  M o n i t o r s .

_  - - - - - -~~~~~--• . - -
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7 . 5 m o n i to r s  a l s o  m a n i i t ’ i i h ec  k p o i n t s  on S i t e  Elm er  w h en  l i & N

w o r k e r s  \ ‘ . rr e  l e a v i n g  or  r e t u r n i n g  a t  :r r e ~~~i 1 ar  ~c o r k  h c )U r s .

1 4. U n t l i ’r ’.c . t t r r

I 
I ’he u se  ot u n d e r w a te r  m o n i t o r s  d u r i i : ~ t h i s ( ) ; o - r a t  I , !: w a s  an i n n o v a t i o n

i n R a d — S a t r  m o n i t o r i n g  p r o t  ~~~~~~ , i , i , ’ r~~ .t t r r  m o n i t o r s  p e r f o r m ed  r a d i —

( . i t i o n  s u i ’v e v s  p r i o r  to  \ c o r k  r , ’  t u r e d  of l l ~~ N d i v e r s .

I 
I h r e e  ~( E ~ N R~~d — S . t f e  ; , - r s i r : n e l  ~c , r , ’  b e t  k, ’d ~ ‘r p b v s i t  .il f i t n e s s  .ind

5’.c i f l if l i~~n g  a b i l i t y  i n n 1  t h e n ~c e r e  g i v e n  i n s t r u c t i o n  in  t h e  u se  of t h e  Scot t A qua —

1 ~n g .  A l s , ’ , t h e  .-\ E (  R a d - S , t t e  A s s i s t a n t , h a v i n g  r e v i o u s  s k i n  d i v i n g  and

— 
s~~~:m n : : n l g r x ; e r o n ’  e , b e t  . t m e  a n~~’ mb e r  , ‘t  t h i s  t , ’ .t n .

D -~ r :n ~ t h e  O : r r a ~~:u :  t~ . .• i n ( i e r \ ~ a t e r  m o n i t ’ ’ r s  m at t e  s2 d i v e s  to d e p t h s

‘. t r v : n g  t r , m .  15 ~~- ~~~~ 
,- ,-

~~ R a d i a ~~~~n in ~ r r : s : t : ~ - s  in  so rri ’- a r e a s ‘f  t f ~~ i ’ l agoon

• i t t - i n ,  ‘, ‘..- r , ’  : 0 - i n : t ,.\ , •‘~~~‘~ . 50 ‘~~~~~~t g ’ n s  : er  h o u r . The R a d — S a f e

~‘.~~e r s ’ . ’.,’ r e  i n s r ’ i  n ’ ’ •~ a l  :n ‘ f ’ ’  f r n g  i n :  r e t  o v e r i n g  a r a d r ’ ’ ,o t i v e  s o ir ’  e

t h . i f  h a~~ b een  ‘ t r ’ : - : - ” ~~ r n  on , ’  of t h~- ~ ‘f  : t ; r g e s  i n t o  .s~ f e e t  of wa t e r .

I ~o’ ~n 1 e r ’ c a t e r  s u r v e y  : n st r  l u i : e r : ~ u t i l i z e d , ( U W —  11 , d e s ig n e d  by  R i g g s

, ‘ , ‘n ’. ’, s C ar :  r a t i o n :  of l~ ~rb , in i t , ( . a l i t t ’ r n i . t , h a s  a r a n g e  i t  0. 0~ r h r  t o

50 r ,/ h r .  F i g  i r ’ -  4 2 ~bo ’.~ s t~ , : s  i n s t r ’ i n en f an d  t h e r  d i v i n g  e q u i pm e nt  u sed

by ’’- e und ’’ r w a ter  n I u n i t r i n g  t e l l : : .

•
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F i g u r e  4 . 2

In st  r u r ne n ts  a n d  D i v i n g  Eq u i pm e n t  Used  b y the U n d e rw a t e r  M o n i t o r i n g  Team

1 19
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V . F A L L O U T

5 . 1 14 May l ’~5~ F a l l o u t

At Li 7 15 h o u r s  on 14 May  I ~~~~~~~~ t h e  ont in uou s  a i r  m o n i t o r  and b a ck  -

g r o u n d  m on i t o r  a t  t h e  Site Elmer Rad-Safe Center ret t’rded readings t h a t

w e r e  .ippre ’.  i a b l v  h i g h e r  t h a n  t h o s e  of t h e  p r e v i o u s  day .

I ~~e re ’.  o r i e r  ,~h a r t  s f i ’ . , w e u i  t h a t  t h e  b a c k g r o u n d  had s t a r t e d  to r i s e  at

0 300 h o u r s  - At 07 15 h o u r s  h~’ r ad iat  ion  It ’ v e t s  b o t h  in  s ide  and ou t s i d e  the

R a :  -Sat e  ( - e n t e r  ~~e re  10 mr  h r .  At  0900 h o u rs  .t s u r v ey  of t h e  t e n t  a n d  bar-

r a c k s  a r~’ .is sh , u \ ’. eu r e a u i n : g , s of 1~ !1:r , h r  bo th  i n s i d e  and  o u t s i d e  the  b u i l d i n g s.

At i ’ O O  Lo -~ r s  r a i t i , t t i u n l e v e ls  r a n g e :  f r . ’n :  20 t o  25 m r  hi ’ ,

At ~7 t 0 h e i r ’. n i S  M ay  t h ~ r a d z a t : o n  l e v e l s  w er e  f r o m  10 t o  l~ n :r  ~h r .

r h e r e a f t e r , t h e  1” v e l s  b e g a n  to  Cj ( ’ t r ( ’ ,4 s,~ l es s  r a p i d ly  u n t i l  a s t e ady  r e a d —

— in g  of  f rom 2 to  2 . ‘ mr , h r  ‘.~ .is  r e a c  bed on 1~ Ma x’ .

l w . ’  t i l n i :  b . t — f g e s  w er e  a l a ’  ~‘‘1 o u t s i d e  t t ’ e  R a d — S a t e  ( - e n t e r  .i t  0845 h o u r s ,

14 M a y , and \c , ’r , ’  r e m o v e d  .i ’ ~~~~~~ h or s  ‘n: l~ M;a v . The bad ges  r e t  o v e r e i l

‘ tos , i g ,’ s - ‘ ~ I 7 h f  mr  a n t I  1 ~n0 m r .

On 15 M a y  a i r  sa n n p le  s w e r e  t , i  s e n  w i t h  .1 m o d e l  A l ) .  440 Gas t  Pnrn p t o r

- . I h~~ i r  w i t h  a ( l o w  r a t e  ‘t 17 . ~ l u t e  r s ; i er  m i n u t e .  The  bac k ground  in t h e  Site

E u n e  r Rad . C h e m n :  t r a i l e r  ‘.~~ .t t i ’  h i g h t i  t ount  t h e s e  s amp les , ?h e r e f o r e  the

s i m p le s ‘.~ e r e  sen t  t o  t h e  Site Nan Rad-Chem trailer for counting and deter ..

m i n a t l , )n  of  d ec ay  r a t e ,  F i g u r e  “ . I r e p r e s e n t s  t h e  t i m e  V s .  d o s e- r a t e  c u r v e

f i r  t h i s  f a l t i t ,

r
20
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The a i r  f i l t e r  tape was r emoved  run :  t h e  c o n t i n u o u s  a i r  mon i to r , and

2 - i n c h  d i a m e t e r  samp les  w e re  Ut from the tape at a r e a s  of m a x i m u m  radia-

tion intensity, as indicated by the i c c  o r d e r  c h a r t  I h e se  samples  a l so  were

sent to Site Na n fo r  c o u n tin g ,  d u e  to th e  h i g h back g r o u n d  at S i t e  E l m e r .

A f a l l o u t  t r a y  was p laced  • i t s i d e  t he  R a d - S at e  C e n t e r  at  1500 h o u r s ,

( 15 May , and s amples  w e r e  o l l e t  t ed  a t  1400 h o u r s , 17 M a y .  I he i n it i a l  g r o s s

beta coun t , a t  I b O O  h o u r s , was  I t~~~~~ , 000 1 ‘in mu and was  t a k e n  w i t h  a G e i g e r-

M u l l e r  ou n t e r  I’ r a t  t’ r . tb m t  . ) an d  a n 1 i t u ( l e l  ( P —  l 3~ P1) dec ima l  s c a l e r  ( B e r —

ke le  I n s t  r un i r  r :t  ( 0  r p ) .

F : g ur e  ~ , 2 represents t he  f a l l o u t  t r a y  s a mp le (lt ’  ay c u r ve .

rhe  em e r g r n t  V e v a t  uat  ion p -u t  c d ’i  mt ’ s w e r e  not  i m p. en n e n t e d , a s  poten  —

t i a l  r a d i a t i o n  l o s e  sa v i n g  s to  p e r so nn e l  l i d  not  w a r r a n t  a l o n g  ~ie n o d  e V at  ua —

t : n: .  A i r  . i n i  g r an d  r , i i t i . i f i o n :  i n t e n s i t l e s ’,c , ’r e equa l and  lose  r a t e s  v i r t u a l ly

w e r e  the  sam , ’  i n s i d e  ,t nd  i t ’ . : : ’ ’  t h e ’  b i l l i n g s .

~~~. 2 28 J u n e  1 ~~~~~ 
F’ a l ’. ’ t

On 2 s  .1 une  1 ‘~‘~ H .t s I n ,  ‘t w a  - : , -  n i t  ed at  E n :  wet oh A t o l l  at  0630 h o u r s .

R a i n  sta rted at 1 l - U (  h o a r  s an d  t - . n f : r  i 0 ’ ’ l  f o r  .i ~p r o x i m a t e l y  t h r e e  h o u r s .  The

ba . k g r o u n d  at S i t e  E l m e r  at  ~~a i s t  l e v e l  ~ a s  0. 7 mr  h r . A p u d d l e  of wa t e r  be-

h ind  t h e  R a d - S a f e  C e n t e r  showed a r , i i i a t i o n  i n t e n s i t y  of 2 m r - -’h r .  Ra in  sam-

p les  c o l l ec ted  at l b 3 O  and ( 83 0  hi u i r q  s h o v .e d  beta  i n t e n si t i e s  of 600 d -m  ml

and 17 , 000 d m ml . r e s p e c t i v e l y .

5. 3 29 June 1958 Fal lout
~ f t

On 29 June  1958 a shot was detonated at B i k i n i  A t o l l  at 0730 hours .  At

1945 hours i t  began to ra in  and the back ground  i n t e ns it y  at Site Nan began to

22
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~~~~~~~~~~~~lo~l~~A peak tntenIf TTr TrTs rId a l2l3O hour s and

then subsided.

‘S . 4 1 J ul y 1958 F a L l o u t

On 5 Jul y 1958 , t o l l o w i n g  an e v e n t  at  B i k i n i  A t o l l , t h e  back g round  at  Site

N a n  b e g a n  to r i s e  a f t e r  a r a i n sh o w er  at 1500 h o u r s . l’he b a c k g r o u n d  rose  f r o m

4 r n r  ‘hr at 1500 h o u r s  to 12 mr  ‘h r  ,t t 1n4 5 h o u r s , a n d  t h e n  began  to d e c lin e , as

f o l l o w s :

0300 h o u r s  J u l y  4 . . . . , . ~ m r  h r

1200 h o u r s  Ju l y 4 . , . . , , 5 mr  h r

1000 h o u r s  J u ly  s , . . - . . 1 mr , h r

V

5 13 J u ly  l - 158 F a l l o u t

On 13 J u ly  1) , 8  .i s l :g }i t r i s e  in  t b s ’  ba t  kg ro n m : : . i n i  t h e  t on t i n u o u s  a i r

m o ni t o r  w a s  n o t  Ii  e( l  i t  0030  h o u r s  at  E u :  ‘.t e l k  . \t  ~l I I h e  bat  k g r o u n d  m o n i t o r

r eached  a h i g h of 1. 8 m n - n  h r  a n :  t h e  a i r  n n o n h t , ’r showed 20 , 000 - r n  at 0 545

h o u rs  and  t h e n  dec l : n e - l  n 1 , ‘S r i ’r 1 h r  i:: : 2000 c mu i t  0b30  h o u r s .

5 . b 18 J u l y F~58 F a l l o u t

At 1420 h o u r e , l ” ~ J u ly  l° ’ i~ t h e  b i t  k g r o - : n : i m o nit o r  i t  t h e  Si te  E l m e r

Rad-Safe  C e n t e r  bt ’ aza n  t i  r i s e  s l a  r a i v  At 14 3 0  h o u r s  t h e  ba k g r o u n d  had

r i s e n  to 20 m r  h r  .ir-.’l r e a c h e d  a 1e a k  i n t e n s i t y  i t  14 inn  - ‘h r  a t  1449 h o u r s ,

The in c  r e a se  in b a c k gr o u n d  was  n o t i c e d  s h o r t l y a f t e r  r a i n  began  to f a l l .  An-

o t h e r  ra in  squall  s t a r t e d  at  1452 h o u r s  and t h e  b a c k g r o u n d  i n t e n s i ty  d ropped

s h a r p l y and c o n t i n u e d  to  dec r ease  to ~~~, 3 mr  h r  at l b 3 O  h o u r s .

A su r v ey  of S i te  E l me r  showed i n t e n s i t i e s  up to 4 m r ’hr  at  ( 5 3 0  hours .

The t e n t  a r ea s showed r e a d i n g s  of I m r  - ‘h r  and t h e  i n t e r i o r s  of t he  t e n t s  sh~~&’ed
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2 mr -‘h r .  The northern end of Site E l m e r  showed i n t e n s i t i e s  of f rom 3 to 4

mr - h r , and water puddles showed 4 mr- ’hr .

A ra in  samp le was col lected d u r i n g  the fa l lout , 1430 to 1625 h our s. F il-

t e r a b l e  p a r t i c  les , c o l l e c t e d  on a mic  ropore f i l t e r , showed an i n t e n s i t y  of

10 cpm ml at 1830 hou r s.

5,
in

La

I
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VI . DECONTAMINATION

I
b . I Gene ra l

The decon tamina t ion  a c t i v i t i e s  of the  TG 7 . 5 Rad-Safe  o rgan iza t ion  were

( di vided into two sections , the Personnel Decon Section and the Equipment Dc-

con Section.

b . 2 P e r s o n n e l  Decon Sec t ion

All pe r sonne l  r e t u r n i n g  f rom RADEX a r ea s  were  moni tored  at the check

p oIn t s .  11 con t amina t ed , the y were  p rocessed  t h r o u g h the Personnel  Decon

Station adjacent to the  Rad-Sa fe C e n t e r .  T h e i r  p r o t e c t i v e  c l o t h i n g  was  depos-

i ted into receptacles in the “hot ” side of the decon center. After showering

the~ w e r e  m o n i t o r e d  a g a i n  and i f  f ound  u n c o n t a m i n a t e d , p roceeded to the

“c lean ” side  of the  decon c e n t e r  to d r e s s .

Pe r sonne l  d e c o n t a m i n a t i o n  was  e x e r c i s e d  when l e v e l s  w e r e  g r e a t e r  than

7 m r  ‘h r  (beta  + g a m m a ) or 500 r r n / 5 5  t i n 2 (a l pha)  for o u t e r  c l o t h i n g ,  or 1 m r/

h r  ( g a m m a )  or 100 c in 5 c m ’ (al ph a )  on skin  or underclothin g.

6. 3 Equ ip m e n t  Decon 5cc t i t ) f l

The e q u i p m e n t  ant i  v e h i c l e  c o n t a min a t i o n  t o l e r a n c e s  were  7 m r/h r (gain -

ma ~ be t a )  or 500 c m ,i’55 t i n
2 f i x e d  al pha , ( W h e n  no change  in al pha contam-

i nat ion leve l could be observed by h e c k i ng  the  swipe of a 100 cm 2 area , it

was r e f e r r e d  to a. f ixed  al pha . ) R e sp i r a t o r y  p r o t e c t i v e  devices  were main -

tamed at a con tamina t ion  leve l of less  tha n 1 mr/h r (beta + gamma)  or ZOO

c ‘m 55 cm 2 
~al pha).

LI_  
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The V e h i c l e  and Eq ui p m e n t  Decon Sect ion v.as r e spons ib l e  fo r  t he  decori-

t ar n i n a t i o n  of a l l  c o n t a m i n a t e d  v e h i c  l es  and equi p m e n t  to l e v e l s  l e s s  t han  the

I p e r m i s si b l e  t o l e r a n c e s .  In a f ew  i n s t a n t  es  when steam and c h e m i c a l  c leaning

I 
t a i l e d , s a n d bl a st in g  was  u t i l i z e d  t o  b r i n g  the r a d i o a c t i v e  c o n t am i na t i o n  to the

p e r m i s s i b l e  l e - ~el .

[ A l i s t  of t he  m a j o r  e q u i p m e n t  w h i c h  was  p r o i  e s scd  t h r o u g h the  decon lot

f o l l o w s :

E n i w e t o k  B i k i n i

T r u c k s  20 18
Jeeps 10 7
D U K W ’ s 17 14
Cat ’ s U

- , S kn p - l o . i d e r s  2 0
G e n e r a t o r s  4
T r a i l e r s  1 1
V a c u u m  C l e a n e r  1 0
A :r  Samp L e r s  3 0
\‘ac ’ u u m  Pu n :  ‘os 2 0
LCM ’ s 3

A l s o , a g r e a t  mans’ mi  s c e l l a n e o n i s  articles and materials w e r e  dcc on-

t a n -n in a t e d  and  r e t u r n e d  to s e r v i .  e. M a t e r i a l s  w h i c h  could  not be decontam-

- - m a t ed  w e r e  p laced  in b a r r e l s , f i l l e d  w i th  c o n c r e t e , and  dumped at sea .

- 
b . 4 D e c o n t a m i n a t i o n  of Mack Tower

Mack Photo Tower  was subie ted to r ad ioac t i ve  fa l lou t  f rom several

shot s d u r i n g  the  Operat ion , and m a n y  a t t empts  were made to lower its radi-

a t io n  i n t e n s i t y .

On 16 May the towe r showed gamma radiation levels up to 5000 m r / h r .

~

‘ I
~ L -  Us ing  a f i r e  t ruc k mounted on a LCU , the f i r e  department  a t tempted to

F lowe r the radia t ion level  to a permiss ib le  toleranc e by puzriping approximately
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20 , 000 ga l l ons  of w a t e r  over  t h e  towe r , 1- lowever , t h e  dose ra te  c-oul d not

be reduced  to less  than 1000 m r/h r .

On 22 M a y  a n o t h e r  d e c o n t a m i n a t i o n  a t t e m p t  was made.  T h i s  t ime  60 , 000

g a l l o n s  of w a t e r  w e r e  pumped o v e r  the  towe r , but  the  east side of the tower still

I showed g a m m a  r e a d in g s  of 1000 mr  h r .

On 1 June  t h e  t o w e r  was  w a s h e d  down w i t h  w a t e r  and sc-r u b b e d  wi th  b r u s h e s ,

and the m a x i m u m  r e a d i n g  on the east  side was  4’~0 m r/ h r .

To p r o t e c t  the  t o w e r  f r o m  f a l l o u t  a d i s p o s a b l e  c a n v a s cov er  was placed

over the top c a b  of the tower and a t en t  ove r the  g e n e r a t o r s  on the lower  p la t-

f o r m .  On subsequen t  sho ts  the  gamma i n t e n s i t i e s  w e r e  r e d u c e d  somewhat , how-

- ,  ever , the Scaevola even t  c o n t a m i n a t e d  both t h e  lowe r and uppe r  abs wi th  al pha .

- At the  c l o s e  of t he  Op e r a t i o n  the  t o w e r  was a g a i n  washed down and the

r a d i a t i o n  i n t e n s i t i e s  w e r e  80 m r  h r  g a m m a  and 50 , 000 c m - 5 5  t n-n 2 al pha .

For  f u t u r e  ope ra t ion  i t  is  ret  omu ended  tha t  t h e  t o w e r  be covered  with a

disposable canva s cover  p r i o r  to each even t .

t~, 5 Alpha D e c o n t a m i n a t i o n

b . 5. 1 G e n e r a l

Due to a low y i e l d  event  on Site  Yvonne  a cons ide rab le  area  was

— h e a vi l y c o n t a m i n a t e d  wi th  al pha . The same GZ area had to be used for

- I a subsequent  event , and i t  was n e c es sa r y  to p a r t i a l l y deco nt a m i n a t e  the

r 
area.

The area between Stat ions 1310 and 1610 on Site Yvonne was de s-

ignat ed as a FULL R A D E X  al pha area.  The Rad-Safe check point set

up near  the personnel  pier  is shown in Figure 6. 1. Two decon t rucks ,

27
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F i g u r e  6. 1

R a d - Saf e  C h e c k  Poin t  N e a r  Per sonne l P ie r

STOP -

f r- . 
-

¶ 1 .  F i g u r e 6. 2

Decon T r u c k s  Located at the Check Point for Personnel Decontamination

28 
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shown in Figure 6.2, were located at the check point and provided

facilities for the decontamination of pe r sonnel ret ur n ing  f rom the con-

ta m ina ted  a rea . In addi t ion , the Rad-Safe  barge was moored o f f- sh o r e

to provide showering for personnel and a l a u n d r y  fo r  the  decontamina-

t ion of p ro t ec tive  c l o t h i n g .

~~~
.5. 2 P roc ed u res

An ac- tess was bladed with a road grader from t h e chec k point

to GZ . Then , a par k ing  a r ea  75 x 25 f ee t  was bladed on the upwind ,

or oc eans ide  ~if  G Z .

Approxi mate l y t h r e e  to f i v e  i n c h e s  of c o n t a m i n a t e d  topsoi l  was

re moved , picked up b y a s k i p - l o a d e r , and t r a n s p o r t e d  to an a rea  on the

west , or lagoon side of the  i s l a n d . F in a l l y an a rea  approx ima te l y 60 feet

sq u a r e  was b laded at G7. to a depth of 3 i n c h e s , and the  soil was t rans-

por ted  to t he c o n t a m i n a t e d  d isposa l  si te.  All  con t amina t ed  equipment

and deb r i s  w i t h i n  the  GZ a rea  a l s o  was d i s c a r d e d  at the  d isposal  site.

The “ d e c o n t a m i n a t e d ”  a r ea  s t i ll  i n d i c a t e d  al pha a c t i v i t y  in ex-

cess  of 20 , 000 c /rn , as  m e a s u r e d  b y PAC-3G i n s t r u m e n t s .  To preven t

pe rsonnel  f r o m  w a n d e r i n g  in to  more  hi ghly  con tamina ted  a reas , t h is

area was roped off , as  shown in F i g u r e  b . 3.

D u r i n g  the  course  of the work 69 nose swipes were  taken of pe r-

sonnel working  in the a rea . None of the swipe s showed detectable al pha

F a c t i v i t y .  U r i n e  samp les were  collected f rom seven H &N  heavy equip-

ment  opera tors  and sent to Los Alamo. for  anal y sis .  All results  of the

I-
ur ine  anal ys is  were negative.
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A t en t  was  e re c  t ed  at  G/. to p r o t e & t the ’  i n s t r u m e n t a t i o n  for  t h e

s u bs t .qu e r i t  sho t  f r o m  the  el ’ n n n t ’ n i t  s . W h i l e  pro ) t’t I p e r  sonn e l  wc- r t  p re  —

j a  r’u:g t h e  d e v i c e  f o r  d e t o n a t i on , a i r  s amp l a ’ s  w e re  t a k e n  ~~i t t :  i n s i d e

and  o u t si de  t h e  t e n t .  A l t h o n z i z h t h e  a i r  c o n t a : n i n a t l i i n  in s i d e  t h e  t en t

w a s  mu c h  l o i n c e r  t h a n  ou t s i d e , t h e  v. t’ .a r i n g  of r e sp i r a t o r s  s t i l l  was  nec  —

( e s sa r v  a t  a l l  t i m e s .

Al pha c o n t a m i n a t i o n  in  t h e ~ a i r  i n s i d e  t h e  t e n t  r an ge d  ~rom a

few ci in rn up t o  7000 d in rn a n d  out  side t h e  a i r  c on t . t m  i n a tn o n  was

as  h i g h a s  3 ~~, 000 d ‘ in rn~. l o  k ’ - ’ - ;  t h ~ - a i r  on t . t i - z l i n a ’i o n  i n s~ de t h e  t e n t

to a m in ir n u n :  t h e  f l o o r  an d sid~~~ of t h e  t e n t  w e r e  i. le . in . ’d  ~~i th  a vac uum

c l e a n e r  seve ra l t i m e s  d a i l y . A l l  p e r s o n n e l  v. ~i r k i n g  in t h e  GZ a rea were

m i~~:~~t o r e d  e at  P t i m e  t h e ’.- r e t u r n e d  t ” : r n ’ .~ ’P f t,  P e t  k p o i n t .  T h e i r  l i v i n g

q : i ~I r t ~’rS  a l s , ’  ‘-~ , ‘ r a ’  m i r : : t i n e d . a n d  a l p ha s ’S ’.:;. , - . - . - c , ’  
~~ (‘ t a l ’a -n  , i t  t h e  m e ss

P a l i  on S it e  E l m e r , A l l  s wip e s  p r i i - . i ’ t  t ’ ’ be  : : a ’ g . a t i ’ ~ a ’ .

D u r i n g  t h i s  ;i - r i n t i . i n i - i n t l  r ,‘ i ’ v  ‘ - r ’ , t i ; ’~ - r a t i i n  ~ct ’r e  c o m p le ted

. i t t a ’ r t h e  l a s t  ‘ . , ‘ r t , . t l l  i n e h ~~ l a ’ s  , t n ’~ ‘- ; i ~~: ’ n : a - i ~~ ‘- n t - r i n i n ~ t h ,~ .lr ea  n o r t h

of t he  rope b a r r i e r  at  t h e  c P e t  k p oi nt  \~ “ r a -  r a ’ i l ~1ir e ( l  t~~ r ema  in f o r  rnoni —

t r i n g  a n d  l e t  c i n t . t : i : l n , t ! ~~on I \I,ç)  t o t - p s  an d  f ’ ~~o -‘- a ’ .t i u : s a r r ~’r s t ran s —
p~~r t e d  p e r s o n ne l  an d  et1 i i ; l i : ’ n t  f r o m  t h e  he  k p o i n t  t o  t h e  GZ area .

b , 5 , 3 R e s u l t

F~ na1 d e c o n t a m i n a t i on  of G7. is  in p r o g r e s s , and a fu l l s’ doc u-

m e n t e d  repor t  w i l l  be f o r t h c o m i n g .  

-- 
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\ ‘I I .  SAMPLE C O U N ’r IN G  PROGRAM

7 . 1 G e n e r a l

The e n v i r o n m e n t a l  t e s t i n g  and samp le c o u n t i n g  p r o g r a m  was  a jo in t

f u n c t i o n  of the TG 7 . ~ R a d-S a f e  o r g a n i z a ti o n  and T U - 6  of TG 7 . 1. The fa-

c i l i t i e s  fo r  sample p r e p a r a t i o n  and  c o u n t i n g  w e r e  p r o v i d e d  by two R a d - Ch e m

t r a i l e r s , one at  Site  E~iii t . r and  n i n e  at  S i t e  Nan .  Mos t  ot  t he  s amp les  proc -

essed w e r e  c o u n t e d  to r g ross  beta an  t i v ~ t v , a nd  t h e  r e m a i n d e r  w e r e  c o u n t e d

fo r  al pha .tc t i v i t v .

7 . 2 Samp le C o u n t s

A s u m m a ry  ot  t h e  sa mp le ’ s w h i c h  w e r e  p r o c e s s e d  a n d  c o u n t e d  d u r i n g

the  Ope r a t i o n  t i l l  i ’,e s .

‘i” .t f a ’ r ~~i n p 1 e s
R a i n W.i t a’ r 22
Al pha Sw ip r s
F a l l o u t  I r a ~ ’ , S a r l d i l e s  2 3
A i r  Samp l e s  13

14
Soil
U r i n e  t t r ~ t~ unr ) 20
Ma r ; n e  S;o’i i iri’’n s 0

P l a n t  Spec l i nen s  3

7 . 3 R a d - ( - h e r n  r r a i l e  r F~~ in p m t ’n t

Each R a d - (  hem t r a i l e r  seas  p r o v i d e d  w i t h  t h e  f o l l o w i ng  e q u i p m e n t .

No . M a n u f a c t u r e r  Model  Type

S B e r k e l e y  I n s t r u m e n t  Corp.  R a d i a c  CP- 1 ~ Q P1) Decimal  Sca le r sr 2 G e n e r a l  R a d i o  Company  R a d ia c  CP-  140 -‘PD Count Rate Mete r s
1 I n d u s t r i a l N u c l e o n i c s  Corp.  D T - b b  X E - Z )  UD Radiac  Type Detector
1 App lied P hy s i c s  Corp.  No. 30 V i b r a t i n g  Reed Electro-

I r m ete r
r r a c er l a b  In . . S U - 3 B  Laboratory M on i tor
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VIII .  R ADIA 1’ION L E V E L S

I
The f o l l o w i ng  c h a r t  shows the preoperational and postope rational radia -

t i o n  l e v e l s  fo r  E n i w e tok  and B i k i n i .

8. 1 Eniwetok

P r e o p e rat i o n a l  P o st o p e r a t i o n a l
Hi g h ( i -i. r h r )  High (m r/’hr)

Site  ( 3 1  M a r c h  l ’) 58) Avg ( 3 1  A ugu s t  1958) Avg

A l i c e  0. 4 0 . 2 105 40
• Belle 0. b 0. 90 60

Cla ra  0. 4 0 , 3 120 40
Daisy  0 . 3 0. 2 100 40
Edna 0. b 0. 2 30 12
Gene 7 . 0 3. 0 - -

H elen  4 . 0 3. 0 30 14
I rene  8 . 0  4 . 0 8 4
J a n e t  0 . 2 0, 1 10 2
Kate  0 . 2 0 , 2 2 2
I . u n y 0. 2 0. 1 2 2
M a r y  0. 2 0 . 1 2 2
N a n n y . 0  . 0 2 2
O l i v e  0 . ~ 0 . .1 2 2
Pear l  1 P) ( m e t a l i  ~ , 0 2 2
R u b y 400 (m e t a l )  3 . 0 100 (metal) 2
Sall y 1 . 2 0 . 2 0. 2 0. 2
Ti lda  0. 1 0 , 1 0. 2 0. 2
U r s u l a  0 . I 0 . 1 0. 2 0 . 2
V e r a  0, 2 0 , I 1 . 0  1. 0
W i l m a  0. 1 0 , 1 1 . 0  1 . 0
Y v o n n e  2 , 0  0 , 7 800 5. 0
Zo na . 0 . 0 0. 2 0. 2
Sam . 0  . 0 0. 2 0 . 2
Tom .0  . 0 0 ,2  0. 2
tlr i a h  . 0 . 0  0 .2  0. 2
Va n . 0 .0  0 . 2  - 0. 2
A l v i n  . 0 . 0  0 . 2  0, 2
B r u c e  . 0 . 0 0, 2 0 , 2
Cl y de . 0 . 0  0 . 2  0. 2
David .0  . 0 0. 2 0 .2
E lmer  . 0 . 0 0. 2 0. 1
Fred . 0 . 0 0 . 1  0. 1
Glenn . 0 . 0 0. 1 0. 1

L~~~~~~ ± T ~11~ 
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Preope  ra t iona l Post opt’ r a t  t ona l
-. H i g h ( n-i r h r )  H ig h (m r 1hr )

Sit e  ( 3 1  M a r c h  1958) Avg ( 3 1  A ugu s t  1958) Avg

h e n r y  .0  . 0 0. 1 0 . 1
I r win  . 0 , 0 0 . 1 0. 1

“ James  . 0  . 0  0, 1 0. 1
Ke i th  .0  . 0 0 , 0 0, 1
Le r oy  . 0  . 0 lb  12
Ma c k  . 0 . 0 80 30

Al pha 50, 000 in 10 , 000 rn
Os t  . ir  . 0 . 0 I s O  150

A 1 ’d l a  ‘ O , 000 m ~0, 000 in

2 Bi k i n i

P r  e c)pt’ r at  i ot ia  I P ’  ~ t o~ i t ’  r a t  i n  in .t  I
H i g h  ( m r  h r )  H i g h ( r nr  ‘h r )

S i t e  ( 3 1  M . i r ch  1~~5 $)  A v g  ( 3 1  A u g u s t  1q 58)  Avg

A b l e  4 . 0  3 , 0 3s00 2000
(: h . i r l ; , ’  2 , ~ .1 0 180 100
Dog i . ~ 1 . 0  3 t n  30
Ea s ’.- 1 . 0  ) , 4 100 20
Fn i~ 1 . 0  1 , 1000 1000
G e or i~’e 0 , e p 4 15 10

0. 4 U . .1 0 , 5 0. 3
I t e m  0 , .1 0 . 2 0 . 5 0~ 3

0, 1 , 0 0 . 25 0. 25
Ki n g 0 . 2 0 . .1 0. 25 0. 25

.0  . 0  0. 2’ 0. 25
Mike  0. I U , 0 . 2’ 0.25
N an  . 0  . 0 0 . 2~ 0 . 25
Oboe 0. 2 - p 2 0 . 5 0. 5

‘ Pe ter  0, 2 0 , 2 0 , 5 0 , 5
0. 2 0. 2 0 . 5 0. 5

Suga r 0. 2 0. 2 0 . 5 0. 5
Tare 0. ~‘ 0 . 2 1000 250
Un Ic 0. 3 0. 2 140 80
V i c t o r  0. 2 0 , 2 800 600
W i l l i a m  0. h 0. 4 1000 600
Yoke 0. b 0, 5 3b0 300
Zebra  0. 8 0. 4 300 260
A I fa  0 . 8 0. 3 300 250
B r a v o  0. 8 I) , b 280 240
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A P P E N D IX  A

FALLOUT PROTECTION STUDY

At t er  th~ f a l l o u t  of May  1958 a s t u d y  i n to  t he  method s of r e d u c i n g  or

!1

~
i n i m i z . i r i g  the  r a d i a t i on  dosages  to p e r s o n n e l  was  o ns i d e red  a d vi s a b l e ,  U n -

d e r  m i l d  f a l l o u t  on d i t i o i ~s , w h e r e  e ’t . t c  u a t i o n  of a l l  perso n n e l  would not be

p r a c  t i c ’ a b l a ’ , I t  was  b e l i e v e d  t h a t  a w . tshdown sy s t e m  on l i v i n g  q u a r t e r s  would

re ’dut - e i n t e r i o r  r a d i a t i o n  i n t e n s i t y

— 
U n i n i n  om pl e t i n g  t h e  i n s t . t l l a t i n u - n c i t  t h e  s t ud y ’ s ~cashdown a’~~uip ment  no

1 lo u t  o a r red on Si te  E l m e r .  I h e r  t ’ fo re - a I t h o ug h t he  v f I R  l en t  y of t h e  new

sy s t e m  c a aId  not hr  t e s t e d  ci i r  i n , ’ t h i s  Ope r a t  ion a de se r i p t  ion of the installed

e ; i ; ~~mt ’ t i t . ind p r o ; i n i s t ’ d  p r i i  ao l~~r e s  l i a r  t h e  P t l l o u t  p r o t e c t i o n  s tud y is  p r e —

- en t e d  h e r e i n

— 
l3a r r.i~ ks 1 0 3  ‘.c .t io ’i , ’n  t e d  a s  t h e  f a l l o u t  s tud s ’  s t r ut  lu r e  and was p r o —

‘. ided  ~t h  a s :a r ; n k l e r  sy s t e m  t h a t  sp r a y e d  sa l t  ~c a t e r  over  t h e  e n t i r e roof

r ’n~’ ‘ e a t e r , v .a ’-.h~ n g  do~e n  ft ,  s lo p e s  of t h e  r o of  would  c a r r y  r a d i o a c t i v e  p a r —

t~~~ i u l a t e  m a t t e r  i n t o  t ’. e i  d i t t e r e n t  t y p e s  of d i s j ’o s a l  sy s t e m s  on o p p o s i t e  s ides

a t  t h e  l o n g i t u d i n a l a x i s  at  t h e  b u i l d i n g

One d i s p o s a l sy st e m  u t i l i z e d  a g u t t e r  and  r a i n  spout  t ar  t a r r y i n g  the

~e a s h  w a t e r  f r o m  the slope at t he  roof .  The r a i n  spout empt i ed  in to  a c a t c h

- -  b a si n  w h i t h in  t u r n  e m p t i e d  i n t o  t h e  oc ean,

The o the r  di sposa l sy st em , on t h e  opposi te  side of t he  roof , was not

: i r a v i d r d  w i t h  gutters and rainspouts . The water  fe l l  f rom the roof onto a

10- foo t  w i d e  asp h a l t  a p r o n  tha t  sloped awa y f rom the  b a r r a c k s  to a d i tch  run-

n i n g  para l l e l  to the b u i l d i n g .  Not onl y would the p a r t i c l e s  f a l l i n g  onto the  roof

1
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of the ba r racks be wa shed awa y but  a lso  pa r t i c l e s  f a ll ing  onto the asphal t

apron near  the bu i ld ing .

Photogra phs of the ins ta l led  sys tems a r e  shown in F i g u r e  A. 1.

B a r r a c k s  101 was des ignated  as a cont ro l  bui ld ing for  this  stud y and was

not provided with a waahdown sys tem . Both ba r racks  we re to be provided with

a c o n t i n u o u s  back ground moni tor .

In the event of a fal lout  Rad-Safe  pe r sonne l  were to place f i lm  bad ges at

129 identical  ocations ins ide  of each bu i ld ing ,  so that  the radiation dosages re-

I ceived at all i n t e r i o r  point s coul d be computed.  Fallout t r a y s  would be placed

around each of the bu i ld ing s and samp les would be col lected and ana l yzed dail y.

I m m e dia t e ly  upon d e t e r m i n i n g  that  the fa l lout  had ceased , a comp lete radiolog-

-. 
ical  s u r v ey  would be made i n s i d e  and outside  the  two b u i ld ings .

— R e s u l t s  of t h e  s u r v e y  would be compared and the e f f i c i e n c y  of the wash-

down system fo r  r e d u c in g  the dose ra te  would be computed . Also, the dosages

received by the film bad ges in the two  b u i l d i n g s  would be compared, and the  e f -

( i c i e n c v  of t he  w a s h d o w n  s y s t e m  c ould be d e t e r m i n e d .
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