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ABSTRACT 

Integral and t h e  a e r e n t l a t e d  Incremental fallout collectors were exposed after each of 

the four Roller Coaster events. Each collector exposed a stlcky fllm, two microscope 

slldea, and a planchet. The planchets were alpha radioassayed in the Project 6.la fleld 

laboratory and served a s  an index for  those stations which sampled aignlflcant fallout. 

The stlcw films and mlcrosoope slldea selected for subsequent radlochemlcal analyela 

and speclal partlculate studies, respectively, were chosen on the basis of the planchet 

radioassay. Deposition Contours a r e  presented derived from the planchet activltles. 

SOU cores  were taken before and after each event to represent hlgh-, Intermedlate-, 

and low-level deposition areas.  Only the 0- to l/Z-Inch fractlon of the core was reserved 

for subsequent analyses. 

! 
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PREFACE 

Recognition should be glven to the men of the 83d Chemical Battalion, Fort Bragg, North 

Carolina. who particlpated in Project 2.3. Their excellent performance and unstinting 

cooperation contributed greatly to the success of the project. 
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FALLOUT COLLECTION 

OBJECTIVES 

Projec t  2 . 3  of Operation Roller  Coaster was s o l e l y  a f i e l d  

sampling program. 

samples to :  

per  u n i t  surface a rea  as a funct ion of pos i t ion  i n  a downwind d i r e c t i o n  

from ground zero; 

p a r t i c l e  c h a r a c t e r i s t i c  s tudies;  and ( 3 )  determine t h e  accumulation r a t e  

of t h e  f a l l o u t  during cloud passage. 

determine q u a n t i t a t i v e l y  t h e  plutonium deposited i n  t h e  f a l l o u t  a rea ,  

t o  a i d  i n  t h e  assessment of t h e  hazard a t tendant  t o  such detonations,  

and t o  a s s i s t  i n  t h e  development of a f a l l o u t  model f o r  such events.  

However, such i n t e r p r e t a t i o n s  are reserved f o r  t h e  Data Evaluation Com- 

mittee of t h e  S c i e n t i f i c  Dlrector’e s t a f f  and are beyond t h e  scope of 

t h i s  pro jec t .  This repor t  confines i t se l f  t o  t h e  descr ip t ion  of t h e  

sampling equipment and t h e  f i e l d  operat ions a t  t h e  Tonopah Test Range. 

INBTRWNTATION 

The s p e c i f i c  ob jec t ives  were t o  c o l l e c t  deposit ion 

(1) determine t h e  concentrat ion o f  plutonium and uranium 

( 2 )  provide samples of f a l l o u t  material f o r  s p e c i a l  

These data can be in te rpre ted  t o  

Integral Fallout Collectore 

General DeecrlHIon and Double Track. 

The i n t e g r a l  f a l l o u t  c o l l e c t o r  employed by t h i s  pro jec t  is shown 



In Flgures 1 through 5. It conslsted of a 2- by 2-foot 20-gauge galvanlzed sheet- 

steel  platform supported 2 feet  above t h e  ground on removable angle  i ron  

l e g s .  

with t h e  hook end overlapping t h e  bottoin frame o f  t h e  angle  i r o n  s tand.  

_. 

The assembly was fixed i n  p o s i t i o n  by dr iv ing  J-hooks i n t o  t h e  ground 

A 16- by 16-Inch square of c e l l u l o s e  sheet,  1-1/2-mil thick,  was 

taped i n  t h e  center  o f  t h e  platform by 3/4-inch masking tape.  

t i t y  of adhesive ( i n  t h e  proport ions 1 kg of Canada balsam, 1 kg of d ibuty l  

phthalate  and 2 l i t e r s  of acetone) was brushed on t o  t h e  c e l l u l o s e  t o  pro- 

v ide  an adhesive surface (see Figure 1). To recover the sample, a 14- by 16- 

inch shee t  of c e l l u l o s e  a c e t a t e  with a No. 730 adhesive sur face  facing down 

was placed over t h e  exposed cellophane (see Flgure 2). Care was exercised 

t o  touch only t h e  outer  edges of t h e  cover sheet which were subsequently d i s -  

A small  quan- 

: 

carded. The adhesive a c e t a t e  sheet  i s  a v a i l a b l e  from: 

Simon Adhesive Products Corporation 
35-02 48th Avenue 
Long Is land City,  New York 

It i s  t h e  same adhesive paper which has been used by t h e  Health 

and Safety Laboratory, New York Operations Office, USAEC, f o r  many years  i n  

Its world-wide f a l l o u t  sampling program. Having covered t h e  sample w i t h  

t h e  acetate sheet ,  a 12-inch square s tee l  template was c a r e f u l l y  placed on 

t o p  of t h e  clean, uncontaminated surface presented (see Flgure 3). By 

c u t t i n g  around t h e  square template with a razor  blade safe ty  knife ,  a 1- 

square f o o t  area of  contaminated surface sandwiched between t h e  c e l l u l o s e  

and t h e  a c e t a t e  f i lms was obtained. 

operat ions t o  reduce t h e  r i s k  o f  c ross  contamination. 

Precautions were taken during these 

The sample was then folded t h r e e  times t o  y i e l d  a 3-inch by 6-inch 

This  was i n s e r t e d  i n t o  a 6-3/4- by 9-Inch WBX paper bag which had package. 
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been previously taped in s ide  a 9-1/2- by 12-1/2-lncb manila savelop. Afte r  

t h e  sample was placed in s ide  t h e  wax bag, a s t r i p  of masking t ape  was l a i d  

across  t h e  f ron t  of t h e  wax bag and its rear flap, thereby seal ing it. 

f l a p  of t h e  manila envelope was a l s o  taped closed a s  a f u r t h e r  precaution 

aga ins t  cross-contamination. For chemical ana lys i s  of t h e  sample, it was 

intended t h a t  both sample and sealed paper bag be digested; t h i s  approach 

ensured t h a t  any p a r t i c u l a t e  mat ter  which may have been dislodged from t h e  

sample was included i n  t h e  ana lys i s .  It is  poss ib l e  t h a t  p a r t i c l e s  f a l l i n g  

on t h e  non-adhesive p a r t  of t he  platform were r ed i s t r ibu ted  and accumulated 

on t h e  edge of t h e  adhesive area. 

representat ive;  however, t h e  removal of a 12-inch square from t h e  i n i t i a l  

16-inch square removed t h i s  non-representative edge. 

The 

Thus, t h e  sample edge may not have been 

Two o the r  sampling devices were exposed on the  upwind 4 inches of 

t h e  p l a t f o m .  

resinous material a s  used on t h e  cellophane. 

w i t h  a f i n e  m i s t  from a spray gun a t  Isotopes,  Inc. ,  p r i o r  t o  departure f o r  

the test range. 

i n  t h e  d e s e r t  c l imate  a f t e r  an  exposure of only a f e w  hours, and t h e  adhesive 

q u a l i t y  was l o s t .  

l i g h t l y  with t h e  resin so lu t ion  upon a c t i v a t i o n  of t h e  s t a t i o n  on D-1. 

su r face  then remained adhesive fo r  over a week. 

One was a l-l/Z-inch diameter planchet coated w i t h  t he  same 

The planchets were coated 

However, t h e  d ibu ty l  ph tha la t e  i n  t h e  t h i n  l a y e r  evaporated 

To overcome t h i s  problem, t h e  planchets were brushed 

This 

The planchet was recessed so t h a t  i ts  surface was f lush  with t h e  

su r face  o f  t h e  platform and was h e l d  i n  p o s i t i o n  by two spr ing c l i p s  on 

t h e  underside of t h e  platform. 

any a i r  flow pe r tu rba t ions  caused by t h e  planchet i t s e l f .  

( s ee  Figure 4) a small U-shaped magnet was placed on the  underside o f  t h e  

This posi t ioning o f  t h e  planchet minimized 

On recovery 
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planchet t o  se rve  as a handle f o r  i t s  removal. 

used t o  hold t h e  uncontaminated 1/8-inch shoulder o r  ledge of  t h e  planchet 

w h i l e  t h e  magnet was removed. 

shallow 2- by 2-inch lndivldual cardboard box, t h e  bottom of which was f i t t e d  

with a c o l l a r ,  so  t h a t  when inser ted i n t o  i t s  cover, t h e  c o l l a r  rested only 

upon t h e  outs ide 1/8-inch of t h e  planchet.  

aga ins t  outslde contamination by taping.  The contaminated surface of t h e  

planchet was untouched i n  t h i s  process and t h e  planchet was f i rmly held.  

Needle-nosed p l i e r s  were 

The planchet was placed i n  t h e  cover o f  a 

Fina l ly  t h e  box was sealed 

The second sampling device was a p a i r  of 2- by 3-inch mlcroscope 

s l ides  coated with t h e  same resinous mater ia l  used for  o ther  surfaces .  The 

s l ides  were posit ioned on e i ther  s ide  of t h e  planchet and each was covered 

with a 2- by 3-inch microscope slide with a 0.25- by 0.030-lnch cardboard mask 

cemented along i ts  outer  edge. T h i s  was at tached t o  t h e  sample s l i d e  by 

two small -tabs of pressure tape.  

t h e  cover was removed and reserved. 

reposi t ioned on t h e  sample s l i d e  and t h e  two were taped toge iher  along t h e i r  

edges (see Flgure 4). 

handled e a s i l y  without danger of breakage o r  cross-contamination. During 

t h e  recovery operation, a l l  t o o l s  and instruments were decontaminated be- 

tween each s t a t i o n  by wiping them with a t i s s u e .  

Upon a c t i v a t i o n  of t h e  c o l l e c t i o n  site, 

During recovery, t h e  cover s l i d e  was 

This  provided a dus t - t igh t  glass  box which was 

To provide an adhesive guard area around t h e  s l ides  and planchets,  

a s t r i p  of double-sided pressure tape,  3 Inches wide by 18 Inches long, was 

placed along t h e  edge o f  t h e  platform top; a s c a l p e l  was used t o  cu t  out  a 

c i r c l e  i n  t h e  t a p e  t o  a l low i n s e r t i o n  of t h e  planchet (see Flgure 5). 

However, t h e  adhesive surface o f  t h e  exposed s i d e  o f  t h e  tape  de te r iora ted  

i n  t h e  d e s e r t  hea t  i n  a mtter of hours, and it required similar treatment 

as t h e  o ther  surfaces  t o  r e s t o r e  t h e  adhesive qua l i ty .  The s l i d e s  and 
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planchets  were coded on t h e i r  undersides f o r  sample i d e n t i f i c a t i o n ,  and t h e  

manila envelopes containing t h e  ta&y f i lm samples were numbered according 

t o  t h e  shot ,  p ro jec t ,  and arc loca t ion .  

planchets  were numbered s i m i l a r l y  except t h a t  t h e  code number of  t h e  planchet 

was a l s o  included as follows: 

volved, No. 1 f o r  DoubleTracks,  t h e  second t o  t h e  pro jec t ,  namely 2 . 3  with 

t h e  decimal poin t  omitted f o r  convenience. 

corresponded t o  t h e  a r c  loca t ion ,  and t h e  f i n a l  number t o  t h e  code number 

on t h e  underside of t h e  planchet .  

S t a t i o n  030 on Arc "N" of t h e  Double Tracks shot  was coded 1-23-N-030-455. 

The planchet  i t se l f  bore only t h e  code number 455 w r i t t e n  on i t s  underside. 

The slides had only a code number w r i t t e n  on t h e  unexposed s ide ,  but  t h i s  

number matched t h e  planchet number. 

each with t h e  same code number, one s l i d e  was placed i n  a microscope s l i d e  

box and reserved f o r  processing by t h e  UK team w h i l e  t h e  o ther  was reserved 

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

t o  t h e  f i e l d  laboratory,  Pro jec t  5 . la , for  processing, counting i f  appro- 

prlate, and packaging f o r  shipment. 

The cardboard boxes containing t h e  

The first number corresponded t o  t h e  shot  in- 

The l e t t e r  and t h i r d  number 

For example, t h e  planchet box from 

Since t h e r e  were two s l ides  per  s t a t i o n  

All samples recovered were submitted 

Integral Fallout Collectors, Clean Slate 1 and 2 

Experiments conducted between Double Tracks and Clean Slate 1 

indicated t h a t  t h e  c e l l u l o s e  a c e t a t e  was more robust  than t h e  o r i g i n a l  

c e l l u l o s e  and was more r e s i s t a n t  t o  moisture. Consequently, scattered 

showers a f t e r  s t a t i o n  layout  would cause 

Furthermore, when t h e  a c e t a t e  was used a s  t h e  sampling surface,  it gave a 

s t ronger  bond t o  t h e  covering film during recovery. 

l i t t l e  damage t o  t h e  samples. 

This  produced a b e t t e r  

sandwich and lessened t h e  p o s s i b i l i t y  o f  p a r t i c l e s  being l o s t  from between 

For t h e s e  reasons,  t h e  14- by 16-Inch cellulose acetate was t h e  two f i lms.  
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subs t i tu ted  f o r  t h e  cellophane f i lm as t h e  c o l l e c t i n g  sur face .  

Since the 3-inch wldth of double-slded pressure  t a p e  d i d  not present  

a permanent tacky guard surface surrounding t h e  planchet  and microscope 

sl ide,  it was discarded f o r  t h e  Clean Slate events. The microscope s l i d e s  

were secured t o  t h e  sampling platform by making a loop of 3/4-ln&ma&g 

tape.  

pressed firmly down on t h e  sampling platform. 

then brushed d i r e c t l y  on t h e  metal platform around t h e  s l ides  and planchet 

t o  y ie ld  t h e  desired adhesive guard area. 

The loop was affixed t o  t h e  bottom of t h e  s l i d e ,  and t h e  s l ide 

The resinous material was 

. Integral Fallout Collectors, Clean Slate 3 

Five-mil acetate sheets, 15 by 16 Inches, with a No. S-232 permanent 

adhesive coatlng avallable from t h e  Fasson Products Company of Pa insv i l le ,  

Ohio, were used instead of  t h e  1-1/2-mil s h e e t s .  

t h i s  mater ia l  was t h e  g r e a t e r  mass of mater ia l  f o r  u l t imate  d isso lu t ion .  

The adhesive coating was similar i n  both cases .  

The only disadvantage of 

Incremental Fallout Collectors 

General Descrlptlon and Double Tracks 

To determine the  accumulation rate of t h e  f a l l o u t  during cloud 

passage, incremental f a l l o u t  c o l l e c t o r s  were designed and fabricated; on 

t h e  p r i n c i p l e  of  exposing f i v e  platforms per  c o l l e c t o r .  

t h e  same dimensions and sampling sur faces  a s  employed i n  t h e  i n t e g r a l  f a l l -  

out  c o l l e c t o r  and was protected by a dus t - t igh t  cover which was opened and 

closed by a s i g n a l  from a timing c i r c u i t  common t o  a l l  f i v e  u n i t s  of a set .  

The  timer used was an Eagle Signal  Company “HM” S e r i e s  Multiflex Timer 

with a 1-rpmac motor and a t o t a l  operating cycle of 30 minutes. 

c i r c u i t  was powered by a 12-volt ba t te ry  through a Terado Converier, Model 

50134. 

Each platform had 

The timing 

f 
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The cover of  each platform was opened by a gas  solenoid, t r iggered 

by a s i g n a l  from t h e  t iming c i r c u i t .  

a i r  at  35 t o  40 pounds per  square inch t o  t h e  opening cy l inder  of the collec- 

tor. 

del ivered t h e  a i r  a t  t h e  des i r ed  pressure.  

t h e  f ront  edge of t h e  c o l l e c t o r  t o  p r o t e c t  t h e  exposed sample while t h e  

cover was opening. 

raised t h e  sampling p l a t f o m  s o  t h a t  it was f lush  with t h e  frame o f  t h e  

c o l l e c t o r .  

a c t i v a t e d  which broke t h e  c i r c u i t  t o  t h e  opening solenoid.  

closed and t h e  compressed a i r  was shutoff. 

occurred during t h e  c los ing  of t h e  cover. 

sampling platform dropped a t  first and was subsequently r a i s e d  a t  t h e  end 

o f  t h e  c los ing  s t r o k e  t o  make a dust- t ight  seal  with t h e  foam gasketing 

material a f f i x e d  t o  t h e  bottom of t h e  cover. This seal was tes ted by 

exposing a set of incrementals with s t i c k y  fi lms emplaced f o r  2 weeks 

a t  the test range. 

no v i s i b l e  d u s t  was observed. 

with gas cyl inder ,  timer box,and b a t t e r y  is  shown i n  Figure 6 .  A small 

piece of thread was taped across  t h e  rear end of t h e  t r a c k  i n  which t h e  

cover bearing ro l led ,  If t h e  thread was broken, it was proof t h a t  t h e  

c o l l e c t o r  opened. 

A compressed a i r  tank then supplied 

The tank was pressurized t o  g r e a t e r  than 1,000 psi; a reducing valve 

A 1/4-inch l i p  extended along 

As t h e  cover was retracced,  a system of lift rods 

A t  t h e  end o f  t h e  backstroke of t h e  cover, a microswitch was 

The solenoid 

A similar sequence of events 

I n  t h e  c los ing  ac t ion ,  t h e  , 

The sampling surfaces  were checked p e r i o d i c a l l y  and 

A system of f i v e  incremental c o l l e c t o r s  

The equipment was ac t iva ted  remotely from t h e  end of  t h e  a r r a y  

a r c  a t  a time determined by t h e  S c i e n t i f i c  D i r e c t o r ' s  staff andwas 

based on t h e  wind speed observed a t  shot  time. 

each increment were a s  follows: 

The time i n t e r v a l s  f o r  
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INCREMENT NUMBER EXPOSITRE TIME, MINUTES 

1 2 
2 1 
3 1 
4 2 
5 3 

Each timer was adjusted and checked twice; t h e  time increments 

agreed t o  within 2 1 second i n  a l l  cases. 

systems employed, it was necessary t h a t  they be capable of being moved 

s h o r t l y  before H-hour to p o s i t i o n  them i n  t h e  optimum loca t ion .  

Double Tracks  event, 

t ranspor t ing  t h e  u n i t s  i n  t h e  bed of 2-ton t r u c k s  t o  t h e  des i r ed  loca t ion .  

The u n i t s  were then unloaded and reassembled. 

bed trailers were obtained from Projec t  4.1,and one s e t  of sequent ia l  col-  

l e c t o r s  was se t  on each. 

assigned s t a t i o n ,  connected t o  t h e  remote switching c i r c u i t ,  and checked. 

Because of  t h e  small number of 

For t h e  

t h i s  was accomplished by dismantling t h e  system and 

After Double Tracks, flat- 

Thereaf ter ,  a t r a i l e r  was simply parked a t  t h e  

Incremental Fallout Collectors, Clean Slate 1 

To f a c i l i t a t e  t h e  r e l o c a t i o n  o f  t h e  incremental f a l l o u t  c o l l e c t i o n  

systems j u s t  p r i o r  t o  H-hour i n  order  t o  i n t e r c e p t  t h e  cloud, 10 of t h e  1 2  

systems were mounted on t ra i le rs  ( s e e  Figure 7 ) .  

Tracks and Clean Slate 1 

t r a i l e r s .  

sixlnflated t r u c k  inner  tubes t o  g ive  a n  air-cushioned r i d e .  

surfaces  which were exposed were approximately 1 foot f rom the edze of the 

t r a i l e r  facing ground zero. The ba t te ry ,  timer box,and compressed-air 

tank were a l s o  mounted such t h a t  each t r a i l e r  represented a complete system. 

The time between Double 

d i d  not pennit  t h e  mounting of  a l l  1 2  systems on 

The c o l l e c t o r s  were affixed t o  a plywood deck which rested.upon 

The c o l l e c t i n g  

Incremental Fallout Collectors, Clean Slate 2 and 3 

The last two incremental f a l l o u t  c o l l e c t o r s  were mounted on 

t ra i le rs  so t h a t  a l l  1 2  systems were mobile. 

t o  ensure b e t t e r  performance of t h e s e  systems. 

In addi t ion ,  s teps  were taken 

The Mult i f lex T imer  was 

i 
E: 
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discarded and replaced by a CP Clare direct-drlve switch, Model A-27523.  

These systems had t o  be operated manually during cloud passage 

by a manned s t a t i o n  a t  t he  end of t h e  a r c  on which they were loca ted .  

Project  2 . 2  had a manned s t a t i o n  t o  t u r n  its air-sampling equipment on and 

off on t h e  same a r c  on which t h e  incremental f a l l o u t  c o l l e c t o r s  were i n -  

s t a l l e d .  

a t  about H-5 minutes. 

position,which was bare.  

a r r a y  during cloud passage no t i f i ed  the  Control Point of t h e  f a l l o u t  a r r i v a l  

times a t  various loca t ions .  

Director  i n s t ruc t ed  t h e  manned s t a t i o n  t o  break and remake t h e  c i r c u i t  a t  

cloud a r r i v a l  time minus one minute. 

i t s  second position, which activated the dc-to-ac converter. The next 

c i r c u i t  c losure a t  cloud a r r i v a l  time performed by t h e  manned s t a t i o n  

stepped the  switch t o  i t s  pos i t i on  number 3,which opened the  f irst  u n i t  

o f  t h e  incremental system. 

t o  pos i t i on  number 4,which opened the  second u n i t  of t he  incremental system 

and closed t h e  first u n i t .  T h i s  process continued u n t i l  thee lghthandnln tb  

c losu res  of t h e  remote wiring system closed u n i t  number 5 and turned off 

t h e  power a t  each incremental f a l l o u t  c o l l e c t o r  s t a t i o n ,  respect ively.  

The exposure time of t h e  incremental u n i t s  was t h e  same a s  fo r  t h e  o the r  

shots .  

t he  i n i t i a l  n o t i f i c a t i o n  by the  S c i e n t i f i c  Director;  t h e  times were probably 

accurate  t o  w i t h i n  1 second. 

As i n  previous shots ,  t he  samplers of P ro jec t  2 . 2  were turned on 

This c i r c u i t  c losure stepped t h e  switch t o  i t s  first 

Mobile cloud detect ion teams i n  t he  downwind 

Based upon t h i s  input data,  t he  S c i e n t i f i c  

This c losure stepped t h e  switch t o  

A f u r t h e r  c i r c u i t  c losure stepped the  switch 

A stopwatch was used t o  ind ica t e  t h e  time of switch closure af ter  

soil Sampling 

To compare t h e  f a l l o u t  c o l l e c t i o n  by t h e  s t i c k y  f i lm  surface t o  

t h a t  o f  t h e  undisturbed surface o f  t h e  dese r t ,  podshot s o i l  samples were 
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l i s t e d  i n  Table 1. 

A list of t h e  background and postshot s o i l  samples fo r  t he  Double 

Tracks event is given i n  Table 2 .  

which was described earlier, 

a l s o  included t o  reflect t h e  chronological order i n  which t h e  samples were 

taken. 

In  add i t ion  t o  the  normal sample coding 

a number i n  parentheses was 

clean Slate 1 

638 i n t e g r a l  c o l l e c t o r s  were exposed for t h e  Clean Slate 1 event 

including 1 6  dup l i ca t e  s t a t i o n s ;  10 background samples were a l s o  exposed 

p r i o r  t o  the  shot .  

t h e  one used i n  DoubleTracke, except t h a t  t h e  c o l l e c t o r s  from Arc R were 

relocated on Arc 0 ('28,500 f ee t ) .  

The i n t e g r a l  f a l l o u t  c o l l e c t o r  layout was similar t o  

Twelve incremental  systems were i n s t a l l e d  along Arc L, 17,500 

feet from GZ, at every four station8 from L-022 to L-066. 

H-hour, the four stations from 066 through 054 were relocated t o  Stations 

006 through 018. 

H-hour are l i s t e d  i n  Table 1. 

s o i l  samples fo r  t h e  Clean Slate 1 event is given In Table 3. 

Short ly  before 

The sampling i n t e r v a l s  of each increment r e l a t i v e  t o  

A l ist  of t he  background and postshot 

Clean Slate 2 

638 i n t e g r a l  c o l l e c t o r s  were exposed f o r  Clean S l a t e  2 event; no 

background samples were taken p r i o r  t o  t h e  shot .  

t h e  same as t h a t  exposed f o r  t h e  other  shots;  t h e  d i s t a n t  array is  shown i n  

Figure 10. I n  order  t o  inves t iga t e  t h e  r ep roduc ib i l i t y  of sampling and t h e  

v a r i a t i o n  i n  t h e  deposi t ion with small d i s t ances  both i n  the  downwind and 

crosswind dlrectlons, a three-point star-shaped c l u s t e r  was deployed a t  

Stations H-030, H-060, and H-090. This c l u s t e r  and numbering system a r e  

i l l u s t r a t e d  i n  Figure ll. 

The close-in a r r ay  was 

Since each c l u s t e r  represented an  a d d i t i o n a l  9 
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co l l ec to r s ,  a t o t a l  of 27 c o l l e c t o r s  had t o  be relocated from o the r  p a r t s  

of t h e  array.  T h e  last three s t a t i o n s  on t h e  western side o f  each of t he  

nine a r c s  were reposit ioned. Therefore, t h e  s t a t i o n s  along Arcs C through 

L, numbered from 000 t o  114 only; A r c  B numbered from 000 t o  108. 

Twelve incremental f a l l o u t  c o l l e c t o r  systems were deployed along 

Arc F, 7,500 f e e t  from ground zero at every fourth s t a t i o n  from F-038 t o  

F-082. Short ly  before H-hour t h e  fou r  systems from Stations -070 through 

-082 were relocated t o  Stations -022 through -034. On previous sho t s  

t h e r e  was not enough time t o  check out t he  instrumentation a f t e r  it was 

relocated.  

rapid checkout, so t h a t  minor adjustments were made a f t e r  r e loca t ion .  I n  

addi t ion,  a l l  t h e  connections were inspected before leaving t h e  s t a t i o n  t o  

guard aga ins t  s h o r t  c i r c u i t s .  

systems r e l a t i v e  t o  H-hour a r e  l i s t e d  i n  Table 1. 

shot s o i l  samples which were recovered a t  the  shot  a r e  given in Table 4. 

However, t he  d i r ec tyd r ive  switch c i r c u i t r y  permisted very 

The sampling i n t e r v a l s  of t h e  incremental 

The background and post-  

Clean Slate 3 

The i n t e g r a l  f a l l o u t  c o l l e c t o r  a r r a y  for Clean Slate 3, including 

duplicate  s t a t i o n s  and s t a r  c l u s t e r s ,  was t h e  same a s  t h a t  employed fo r  

Clean Slate 2. I n  add i t ion ,  background samples were taken before the  sho t .  

The 12 incremental f a l l o u t  c o l l e c t o r  systems i n s t a l l e d  along 

Arc F, 7,500 f e e t  from ground zero,were relocated s h o r t l y  before H-hour t o  

the  following s t a t i o n s :  016, 024, 032, 042, 050, 058, 066, 074, 082, 092, 

098, The sampling i n t e r v a l s  o f  these systems r e l a t i v e  t o  H-hour 

a r e  l i s t e d  i n  Table 1. A l ist  o f  t h e  background and p s t s h o t  s o i l  samples 

f o r  Clean Slate 3 i s  given i n  Table 5.  

t ens ive  instrumentation a t  CP-05, a s o i l  sample was taken a t  t h a t  s t a t i o n  

f o r  c o r r e l a t i o n  between t h e  various sampling methods and measurements. 

and 104. 

Since P ro jec t s  2 . 1  and 2 . 5  had ex- 
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OPERATION 

Station Activation and Sample Recovery 

Double Tracks 

The i n t e g r a l  and incremental f a l l o u t  c o l l e c t o r s  were ac t iva t ed  

on 12 May i n  a n t i c i p a t i o n  of a shot a t  0100 PDT on 1 3  May. 

ca l l ed  u n t i l  0255 PDT on 15 May, so t h a t  t h e  i n i t i a l  a c t i v a t i o n  o f  s t a t i o n s  

occurred on D-3. On D-1 a l l  s t a t i o n s  were inspected and adjusted i f  neces- 

sary.  The cellophane was replaced o r  recoated w i t h  r e s i n  so lu t ion  except 

f o r  a few s t a t i o n s  which were s t i l l  i n  good condition. 

s l i d e s  and planchets were cleaned w i t h  isopropyl a lcohol  and recoated 

where the  su r faces  exhibited heavy dus t  contamination. 

a l s o  appl ied t o  t h e  guard a rea  surrounding the  planchet and slides. 

A delay was 

The microscope 

The adhesive was 

Recovery o f  t h e  f a l l o u t  c o l l e c t o r  samples began a t  about H+4 hours 

and was not  complete u n t i l  about H+32 hours .  

t h e  GZ a r r a y  and Arc B were recovered; samples from Statlone 030 t o  070 

were recovered on a l l  t h e  other  a rc s .  Since t h e  hot l i n e  was c lose  t o  

S t a t i o n  050, S t a t i o n s  030 t o  048 were recovered first, and t h e n  S t a t i o n s  

070 t o  050 were recovered last on a l l  a r c s  t o  minimize t h e  p o s s i b i l i t y  of 

cross-contamination. 

Samples from a l l  s t a t i o n s  i n  

Recovery of t h e  s o i l  samples began on D+1 and was complete by 

D+2. 

by W4. 

Extruding and canning of t h e  samples began on D+3 and were complete 

Clem Slate 1 

The i n t e g r a l  and incremental f a l l o u t  c o l l e c t o r s  were ac t iva t ed  i n  

PDT, on 23 May 1963. a n t i c i p a t i o n  of a shot  a t  0100 

ca l l ed  u n t i l  0417 

tivation occurred on D-3. 

A shot  delay was 

PDT, on 25 May 1963,so t h a t  t h e  i n i t i a l  s t a t i o n  ac- 

As with D o u b l e T r a c b ,  a l l  s t a t i o n s  were in- 
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spectedonD-1 and adjusted if necessary.  

heavy dust  burden, t h e  s l i d e s  and planchets  were cleaned with isopropyl 

a lcohol  and recoated with t h e  adhesive material. 

A t  s t a t i o n s  where t h e r e  was a 

Recovery of t h e  f a l l o u t  c o l l e c t o r  samples began a t  about H+3 

Since t h e  cloud t raversed t h e  east s i d e  of t h e  a r ray ,  t h e  acetate hours. 

cover fi lms were placed over t h e  exposed sample sheets on a l l  a r c s  from 

Stations 000 t o  060 and on a l l  s t a t i o n s  i n  t h e  GZ a r r a y .  This procedure 

minimized t h e  r i s k  of contamination due t o  resuspenslon After all 

t h e  cover films were l a i d  down, recovery of Samples 000 through 050 on 

a l l  arcs and a l l  of t h e  samples i n  t h e  GZ a r r a y  began. 

by about H+14 hours.  

was accomplished by 1200 PDT, on D+1.  

T h i s  was complete 

The recovery ofsamples  050 through 060 on a l l  a r c s  

Recovery of t h e  s o i l  samples began on D+2 and was complete by 

D+3. 

by D+5. 

Extruding and canning of t h e  samples began on D+4 and was complete 

Clean Slate 2 

The i n t e g r a l  and incremental f a l l o u t  c o l l e c t o r s  were ac t iva ted  on 

30 May f o r  t h e  shot  which occurred a t  0347 PDT,31 May 63. 

length of time tha t  t h e  c o l l e c t i n g  surfaces were exposed was about 14  hours 

before H-hour. 

The maximum 

Recovery began a t  about H+3  hours. Because of t h e  extensive f a l l -  

out p a t t e r n  which developed from t h i s  shot,  t h e  S c i e n t i f i c  Di rec tor ' s  staff 

ins t ruc ted  t h a t  a l l  t h e  c o l l e c t o r  fi lms be protected with cover f i lms 

before sample recovery operat ions commenced. 

l a i d  t h e  cover s l i d e  upon each microscope s l ide a t  t h e  same t i m e .  

recovery parties, but not a l l ,  recovered t h e  s l i d e  and planchets  during t h e  

i n i t i a l  period of laying down t h e  scetate cover fi lm. 

The recovery p a r t i e s  a l s o  

Some 
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A t  about 1200 on D-day a very heavy r a i n  storm occurred i n  t h e  

The r a i n  Clean S l a t e  2 array and damaged a l l  uncollected s l i d e  samples. 

seeped under t h e  microscope cover s l i des ,  apparent ly  washing off t h e  p a r t i -  

c l e s  and some of t h e  resinous material. The cardboard masks of  t h e  cover 

s l ides  were sa tura ted  w i t h  water and pul led away from t h e  sl ides.  

a t tempt  was made t o  recover a few of t h e  s l i d e s  during and after t h e  r a i n  

without success; and a l l  s l i d e s  not recovered before t h e  r a i n  were d i s -  

carded. 

An 

The same s i t u a t i o n  resu l ted  with t h e  unrecovered planchets  which 

The sur faces  of t h e  planchets  looked 

Nevertheless, 

were completely exposed t o  t h e  r a i n .  

per fec t ly  clean,with no evidence o f  any p a r t i c u l a t e  matter. 

a l l  t h e  planchets  were recovered a f te r  t h e  r a i n  w i t h  t h e  concept o f  sub- 

mi t t ing  a few of these  suspect  samples from each a r c  f o r  radioassay. If 

l i t t l e  o r  no a c t i v i t y  was found, t h e  remainder of t h e  suspect planchets  was 

t o  be discarded. 

planchets,  t h e  remainder was t o  be submitted f o r  counting. 

t h e  r e s u l t s  of t h e s e  radioassays were ava i lab le ,  t h e  suspect planchets  

were inadver ten t ly  discarded.  

If reasonable a c t i v i t y  l e v e l s  were found on t h e s e  t e s t  

However, before 

All the acetate films were recovered but only 2'7 percent of them before 

Water had seeped beneath t h e  tape,  between the sample sheet  and t h e  r a i n .  

t h e  c o l l e c t o r  platform. 

fi lm. 

damaging t h e  sample t o  some exten t .  

impermeable t o  water; t h e  only way t h e  water could have seeped i n  was 

through small spaces between t h e  sheets,which were not bonded together  

completely. 

is unknown; however, t h e  samples should be viewed with suspicion u n t i l  

When t h i s  water evaporated, it buckled t h e  a c e t a t e  

Water a l s o  seeped i n  between t h e  two s h e e t s  of ace ta te ,poss ib ly  

The acetate f i lm i tself  i s  r e l a t i v e l y  

The extent  of t h e  damage t o  t h e  i n t e g r i t y  of  t h e  f i lm samples 
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some ebidence of t h e i r  v a l i d i t y  is obtained. 

that  were recovered a f t e r  t h e  r a i n  is  given i n  Table 6 .  

of t h e  specific c o l l e c t i n g  surfaces on a n  arc were recovered, t h e  t o t a l  

number o r  zero is  reported i n  Table 6. 

surfaces  was recovered, t h e  number recovered i s  reported,along with t h e  

s t a t i o n s  involved i n  parentheses. 

A summary of t h e  samples 

When a l l  o r  none 

If only a por t ion  of t h e  c o l l e c t i n g  

Recovery of t h e  s o i l  samples began on D + 1  and was complete by 

D+2. 

by D+4. 

Extruding and canning of t h e  samples began on D+3 and was complete 

Clean Slate 3 

The i n t e g r a l  and incremental  f a l l o u t  c o l l e c t o r s  were ac t iva ted  

The  shot  was on 7 June i n  a n t i c i p a t i o n  of a 0100 H-hour on 8 June 1963. 

postponed u n t i l  0330 

on D-2.  

necessary. 

PDT, 9 June,so t h a t  t h e  i n i t i a l  a c t i v a t i o n  occurred 

The c o l l e c t i n g  surfaces were inspected on D-1 and adjusted if 

There was a g r e a t  d e a l  of  r a i n  during t h e  week precedingthe 

shot,  so t h a t  t h e  s o i l  was q u i t e  moist. 

heavy dew condensed upon t h e  f a l l o u t  c o l l e c t i n g  surfaces,but t h e  surfaces  

were undamaged. 

t h e  shot ,  t h e  c o l l e c t i n g  sur faces  were w e t ;  however, it is doubtful  t h a t  

t h e  moisture had a s i g n i f i c a n t  e f f e c t  upon t h e  c o l l e c t i o n  e f f ic iency  of 

these  surfaces .  

were dry,which was about 0800 on D-day. 

t h e  a c e t a t e  c o l l e c t i o n  films a t  a l l  s t a t i o n s  before any films were recovered; 

t h e  planchets  and microscope s l i d e s  were recovered a t  t h e  same time t h a t  t h e  

cover s h e e t s  were l a i d  down. 

In  t h e  hours before dawn, a 

During t h e  a c t u a l  f a l l o u t  of t h e  p a r t i c u l a t e  matter a f te r  

Recovery d i d  not begin u n t i l  a l l  c o l l e c t i o n  sur faces  

The cover shee ts  were placed over 

It was hoped t h a t  t h i s  procedure afforded t h e  
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maximum protect ion aga ins t  resuspended contamination t o  a l l  t h e  co l l ec t ing  

surfaces  involved. Recovery was complete by 1400 on D-day. 

S o i l  sampling began on D+l and was complete by D+Z. Extruding 

and canning t h e  samples began on D+3 and were flnlshed the same day. 

Collector Decontaminatlon 

After sample recovery waa complete, t h e  c o l l e c t o r  t a b l e s  were 

r e t r i eved  from t h e  contaminated a rea  and decontaminated. 

f a l l o u t  co l l ec to r s ,  t h i s  involved an i n i t i a l  cleansing w i t h  high-pressure 

water hose. 

kerosene t o  dissolve the  remnants of any masking t ape  or resinous mater ia l .  

The f i n a l  decontaminating s t e p  was cleaning w i t h  a high-pressure steam j e t .  

After cleaning, each group of 10 t a b l e s  was swipe-tested f o r  r e s i d u a l  con- 

tamination. The maximum a c t i v i t y  recorded on t h e  swipes was about 1 5  dpm. 

A l l  t h e  l e g s  were swipe-tested i n  groups of about 50,with a similar r e s u l t .  

For the  i n t e g r a l  

The t a b l e  tops  were then  scrubbed with a wire brush and 

Both t h e  covers and t r a y s  o f  t he  incremental c o l l e c t o r s  were 

wiped clean with isopropyl alcohol.  

low deposi t ion contour, t h e  amount of contamination was small. 

t e s t i n g  following decontamination a l s o  indicated t h e  absence o f  any 

s i g n i f i c a n t  contamination. 

RESULT8 

Since they were located i n  a f a i r l y  

Swipe- 

Megral Fallout Collectors - 
Double Tracke 

The samples which were recovered from t h e  i n t e g r a l  f a l l o u t  collec- 

tors, alongwiththeir code numbers and t h e  Tracer lab handling record numbers, 

a r e  given i n  Table 7 fo r  t h e  background samples and in Table 8 f o r  t h e  

Double Tracks samples. 

no de tec t ab le  a c t i v i t y .  

The radioassay of t h e  background planchets r e f l e c t e d  

The alpha a c t i v i t i e s  of the planchets from t h e  



DoubleTracka shot  determined from a 3-minute counting per iod are given i n  

Table 8 .  These data ,  converted t o  micrograms of plutonium per  square meter, 

are plotted In Flgures 1 2  and 13 f o r  t h e  GZ and d i s t a n t  arrays, respect ively.  

The radioassay of  planchets  from dupl ica te  s t a t i o n s  by Zn S s c i n t i l l a t i o n  

counting i s  given i n  Table 9 .  I n  some cases  t h e  s t a t i s t i ca l  e r r o r  from a 

3-minute count is large enough t o  explain t h e  discrepancies.  

cases, t h e  deviat ions poin t  up t o  t h e  u n c e r t a i n t i e s  i n  sampling with an 

exposed area  as  small as  1.77 square Inches. 

I n  o ther  

The conversion of counts per  minute t o  d i s i n t e g r a t i o n s  per  minute 

was made by counting standard planchets  prepared by Isotopes,  Inc., f o r  

t h e  p r o j e c t .  

National Laboratories was deposited by evaporation on blank planchets.  

These s tandards were then radioassayed on ca l ibra ted  alpha s c i n t i l l a t i o n  

counters.  

t h e  amount deposited t o  within 

pared. 

se l f - sca t te r ing  effects  which a r e  an t ic ipa ted  t o  be s i g n i f i c a n t  f o r  Roller 

Coaster samples, t h e  counting e f f ic iency  used f o r  t h e  t e s t  samples was 

approximately 1 6  percent .  

A standard so lu t ion  of Plutonium-239 obtained from Brookhaven 

The empir ical  value determined from t h e  radioassay agreed with 

2 percent .  Three such standards were pre- 

Based upon t h e s e  standards and neglecting t h e  se l f -absorp t ion  

Clean Slate 1 

The samples which were recovered from t h e  i n t e g r a l  f a l l o u t  collec- 

tors ,  song with their code numbers and t h e  Tracer lab handling record numbers, 

are  given i n  Table 10 f o r  t h e  background samples and i n  Table 11 f o r  t h e  

C l e a n s l a t e l  samples. The radioassay of t h e  background planchets  re- 

f lec ted  no de tec tab le  a c t i v i t y .  

the Clean Slate 1 shot determined from a 3-mlnute counting period are glven In Table 

11. These data  are p l o t t e d  i n  Figures 1 4  and 15 f o r  t h e  GZ and d i s t a n t  

The alpha a c t i v i t i e s  of t h e  planchets  from 
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arrays,  respectively, as micrograms of plutonlum per square meter. 

The dup l i ca t e  s t a t i o n s  a t  Clean Slate 1 were e s s e n t i a l l y  t h e  

same a s  those employed a t  DoubleTracks extending from 046 through 074 

on appropriate  a r c s  and at  two sites In the Charlle grid 

p a t t e r n  developed t o  t h e  eas t  of t hese  s t a t i o n s  at Clean Slate 1, so that 

only t h e  planchets from t h e  two sites in the Charlie grid were counted. 

The radioassay of these planchets is  presented i n  Table 9. 

. 
The f a l l o u t  

Clean Slate 2 

The samples which were recovered from t h e  i n t e g r a l  f a l l o u t  

col lectors ,a long with t h e i r  code numbers and t h e  Tracerlab sample handling 

record numbers,axe given i n  Table 1 2 .  

recovered before t h e  r a i n  determined from a 3-minute counting period are 

a l s o  given i n  Table 1 2 .  

p l o t t e d  i n  Figures 1 6  and 17 f o r  t he  GZ and d i s t a n t  arrays,  respect ively.  

The alpha a c t i v i t i e s  o f  t h e  planchets 

2 These data,  converted t o  pg of PU per  M , a r e  

Clean Slate 3 

The samples which were recovered from t h e  i n t e g r a l  f a l l o u t  

col lectors ,a long with t h e i r  code numbers and t h e  Tracerlab handling record 

numbers,are given i n  Table 13  f o r  t he  background samples and i n  Table 14 

f o r  t h e  Clean Slate 3 samples. 

r e f l e c t e d  no de tec t ab le  a c t i v i t y  except f o r  t h e  three samples indicated In 

Table 13.  The alpha a c t i v i t i e s  of t h e  C leanS la t e3  planchets  determined 

from a 3-mlnute counting period are a l s o  given i n  Table 14. These 

data  converted t o  pg of F’u per  H a r e  p lo t t ed  as contours i n  Figures 18  

and 19 for t h e  GZ and d i s t a n t  a r r ays ,  r e spec t ive ly .  The radioassays of 

t h e  planchets from dup l i ca t e  s t a t i o n s  by ZnS s c i n t i l l a t i o n  counting are 

reported i n  Table 9. 

ported i n  Table 15. 

The radioassay of t h e  background planchets 

2 

The da ta  from t h e  star c l u s t e r s  on Arc H are re-  
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Incremental Fallout Collectors 

Double Tracks 

Of t h e  12 incremental  f a l l o u t  c o l l e c t o r s  i n s t a l l e d  i n  t h e  f i e l d ,  

only 2 functioned properly through t h e  e n t i r e  5 increments. 

of t h e  o ther  10 u n i t s  i s  a t t r i b u t e d  t o  s h o r t s  i n  t h e  connections on t h e  

remote system, s h o r t s  i n  timer c i r c u i t ,  and mechanical d i f f i c u l t i e s .  A l l  

t h e  systems were checked a f t e r  t h e  shot  by manually c los ing  t h e  r e l a y  a t  

each s t a t i o n ,  and every system functioned satisfactorily except the two which 

had mechanical f a u l t s .  

properly and from which samples were recovered are  given i n  Table 1 6 .  

The f a i l u r e  

The data concerning t h e  systems which functioned 

Clean Slate 1 

None of  t h e  four  re located s t a t i o n s  operated, e i t h e r  as  a r e s u l t  

of  mechanical defec ts  o r  s h o r t s  i n  t h e  plugs i n  t h e  remote wire system. 

It was not possible  t o  check t h e  mechanical operat ion of  t h e  equipment be- 

cause of t h e  b r i e f  time allowed f o r  i t s  re loca t ion .  

systems which were not re located a l s o  gave poor performances. The t h r e e  

systems a t  Statlons 030, 046, and 050 operated perfect ly ,  while t h e  system 

a t  Station 042 yielded four  good samples out  of  t h e  f i v e  increments. None 

of t h e  samples from t h e  c o l l e c t o r s  which f a i l e d  t o  open o r  c lose  were re- 

covered. 

However, many of t h e  

The data of  t h e  samples which were recovered are given i n  Table 17 .  

Clean Slate 2 

Ten of t h e  12 incremental f a l l o u t  c o l l e c t o r  systems functioned 

per fec t ly  during cloud passage. A t  Statlon F-034, Increment No. 1 was 

col lected,  but Increment No. 2 stayed open and t h e  remaining increments 

were not exposed. 

rechecked a f t e r  t h e  shot  by manually c losing t h e  EGG D N - 1 1  r e l a y ,  and F-034 

operated p e r f e c t l y .  

This behavior i s  unexplainable because t h e  system was 

A t  Station L-066 mechanical f a i l u r e  prevented increments 
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No. 2 and 5 f rom opening; Increments N?. 1, 3,and 4 operated properly and 

were recovered. 

are given i n  Table 18. 

The data  from t h e  incremental  f a l l o u t  c o l l e c t o r  samples 

Clean slate 3 

O f  t h e  60 incremental  u n i t s  (12 s e t s  of f i v e  each) i n s t a l l e d  i n  

All f i v e  u n i t s  of each system t h e  f i e l d ,  51 yielded recoverable samples. 

a t  Statloo Numbers F-016, -032, 442, -053, -074,and -104 operated pe r fec t -  

l y .  

stat lo^ whlch bad some defecta  The  planchet data from the recovered sample# 

are reported In Table 20. 

Table 1 9  m m a r i z e s  t h e  performance of t h e  systems a t  t he  o ther  six 



TABLE 1 SAMPLING INTERVALS OF INCREMENTAL FALLOUT COLLECTORB, ALL EVENTS 

DOUBLE TRACKS CLEAN SLATE 1 

INCEMENT NUMBER TIME RELATIVE TO H-HOUR INCREMENT NUMBER TIME RELATIVE TO H-HOUR 

1 H + 13:40 min. t o  H + 15:40 min. 1 H + 27:45 min. t o  H + 29:45 min. 

2 H + 15:40 min. t o  H + 16:M min. 2 H + 29:45 min. t o  H + 30:45 min. 
3 H + 16:40 min. t o  H + 17:40 min. 3 H + 30:45 min. t o  H + 31:45 min. 

4 H + 17:40 min. t o  H + 19:40 min. 4 H + 31:45 min. t o  H + 33:45 min. 
5 H + 19:40 min. t o  H + 22:40 min. 5 H + 33:45 min. t o  H + 36:45 min. 

CLEAN SLATE I1 CLEAN SLATE I11 

INCREMENT NUMBER TIME RELATIVE TO H-HOUR INCREMENT NUMBER TIME RELATIVE TO H-HOUR 

1 H + 15 t o  H + 1 7  minutes 1 H + 1 6  t o  H + 1 8  minutes 
2 H + 1 7  t o  H + 18 minutes 2 H + 1 8  t o  H + 1 9  minutes 
3 H + 1 8  t o  H + 1 9  minutes 3 H + 1 9  t o  H + 20 minutes 
4 H + 1 9  t o  H + 2 1  minutes 4 H + 20 t o  H + 22 minutes 
5 H + 2 1  t o  H + 24 minutes 5 11 + 22 t o  H + 25 minutes 



TABLE 2 SOIL SAbfPLES, DOUBLE TRACK8 

Station No. Tracerlab Sample 
Handline Record No. 

Backmound SamDles 

Bo-60 
CM-09 
E 0 6 6  
F-0.58 
6 0 6 2  

Shot Samples 

R-048 (#i) 

PO50 (#4) 

R-050 (#2) 
P-048 (#3) 

N-048 (#5)  
N-050 (#6) 
6 0 4 8  (#7)  

5-048 ( # 9 )  
5-050 (#lo) 
5-052 (#ll) 
H-048 (#12) 
H-050 (#13) 
F-048 (#14) 
F-050 (#15) 
E 0 4 8  (#16) 

GO50 (#a) 

C-OSO ( k 9 j  
6-052 (#20) 

008021 

31 



TABLE 3 SOIL SAMPLES, CLEAN SLATE 1 

Sta t ion  No. 

Background Samples 

BO-08 
8-060 
D-060 
N-060 

S h o t  Sarq les  

P-028 (#21)  
P-030 (#22)  
P-032 (#23)  
0-028 (#24) 

Tracerlab San.ple 
Handling Record No. 

008022 

11 

008058 
I ,  

0-030 ( b j  
0-032 ( # 2 6 )  
N-028 (#27)  
N-030 (#28)  
N-032 (#29)  11 

GO28 (#30) 
GO30 (#31) 
GO32 (#32) 
5-028 (#33) 
5-030 (#34) 
5-032 (#35) r l  
H-028 (#36) 
H-030 (#37) 11 

H-032 (#38) 11 

F-028 (#39) 
F-030 (#40) 
F-032 (#41) 
D-028 (#42) 1 ,  

D-032 (#44) 
E O 2 8  (#45) 
8-032 (#46) 
B-036 (#47) 

CM-7.2 (#49) 
BM-05 (#50) 
BM-06 (#51) 

D-030 (#43) 11 

CM-7.0 (#48) 7, 

BM-07 (#52) 11 





Station No. 

Background Samples 

60-09 fM141 
I ,. ~I 

8-060 (#15) 
0-060 (#16) 
5-060 (#17) 

Shot Samples 

BN-02 
BN-03 
BM-04 
80-03 
60-02 
80-01 
CM-07.0 
CM-05.3 
0-05 .O 
CO-05.0 
0-05.3 
CO-07.0 
CP-05 
8-012 
8-016 
6-020 
8-076 
C-076 
C-044 
C-042 
C-040 
0-034 
0-036 
0-040 
0-076 
E476 
E-040 
E436 
E-034 
F-034 
F-036 
F-040 
F-076 
G-076 
G-040 
G-036 
6-034 

H-034 (#138) 
H-036 (#139) 
H-040 (#140) 
H-076 (#la) 
5-050 (#142) 
5-036 ( # ~ j  
5-034 (#144) 
L O 3 4  (#145) 
6036 (#146) 
M 5 0  (#147) 

Tracerlab Sample 
Handling Record No. 

ooaoz4 

ooaiss 

008188 

M 



TABLE 6 SAMPLES RECOVERED DUFUNQ AND AETER urn, 
CLEAN SLATE 2 

TOTAL NUMBER OF 
FIW - - ARC STATIONS ON ARC SLIDES PLANCHETS 

Grid 105 0 0 

B 30 0 30 
105 
30 

C 60 0 32 (C-000 t h r u  32 (C-000 t h r u  
C-058) c-058) 

3 

L 

60 0 0 

60 0 0 

60 ' 0  60 

30 (D-060 t h r u  
D-ll4) 

27  (E-062 t h r u  
E - l l 4 )  

60 
58  0 26 (G-064 t h r u  26 (G-064 t h r u  

87 0 76 (H-022 t h r u  76 (H-022 t h r u  
G-114) G-114) 

H-114) H-l l4)  
60 0 0 5 4  (5-012 t h r u  

5-114) 
58 - - 11 (L-062 t h r u  2 (L-062 t h n  

L-0 72 ) L-114) L-114) 
- 27  (L-062 t h r u  

TOTAL 638 11 2 5 1  46 7 

PERCENT 1 . 7  39.4 73.2 



TABLE 7 INTEQRAL P A L M U T  COLLECTOR BACKQROIJND SAMPLES, 
DOUBLE TRACKS 

T r a c e r l a b  Sample Handl ing  
Record Yumber 

S t a t i o n  No. 

CO-13.2 
CO-13.3 
CC-13.4 
BC-13 
BO-14 
8&15 
0-116 
D.118 
D-120 
8-120 
8-116 
8 - l l 2  
F-114 
F-116 
F-118 
F-120 
H-002 
H-064 
H-050 
H-058 
5-114 
5-116 
5-118 
J-120 
L l l 2  
I.-ll0 
> l o 8  
G l l 4  
G l l 6  
G l l 8  
N-108 
N-110 
N-112 
N-114 
N-116 
N-118 
P-120 
P-118 
P-116 

S t a t i o n  No. 

P-114 
P-112 
P-110 
P-108 
R-108 
R-110 
R-112 
R-114 
R-116 
R-118 
R-120 

Planche t  & Slide 
Code No. 

2726 
2727 
2728 
2730 
2731 
2 732 
2734 
2735 
2736 
2737 
2738 
2739 
2740 
2741 
2742 
2743 
2744 
2745 
2747 
2748 
2750 
2751 
2752 
2753 
2754 
2755 
2756 
2757 
2758 
2759 
2761 
2762 
2763 
2764 
2705 
2766 
2768 
2769 
2770 

P lanche t  & S l i d e  
Code No. 

2771 
2772 
2773 
2774 
2775 
2776 
2777 
2778 
2779 
2780 
2781 

* Only one s l i d e  was recovered  

Film 

008019 

- 

008020 

P lanche t  S l i d e  

008017 008012 

008013 

008014 

008018 

no8015 

T r a c e r l a b  Sample Handling 
Record Number 

- Film Planche t  S l i d e  

008020 008018 008015 

Miss ing  Miss ing  

008020 008018 I ?  " Missing Miss ing  niiaoi6* 

36 

TABLE 8 IN 

CO-03.0 
CO-03.1 
CO-03.2 
CO-03.3 
CO-03.4 
CO-05.0 
CO-05.1 
CO-05.2 
CO-05.3 
CO-05.4 
CO-07 .O 
CO-07.1 
CO-07.2A 
CO-07.28 
CO-07.3 
CO-07.4A 
CO-07.48 
CO-09 .O 
CO-09.1 
C0-09.2 
CO-09.3 
CO-09.4 
co-11 . 0 
co-11.1 
co-11 . 2  
CO-11 .3 
CO-11.4 
CO-13.0 
CO-13.1 
CO-13.2 

CM-11.1 



TABLE 8 INTEGRAL FALLOUT COLLECTOR SAMPLES, DOUBLE TRACK8 

TRACERLAB HANDLING RECORD NO. 

NO. CODE NO. FILM S L I D E S  PLANCHET PLANCHET a DPM 
I I I I 



TABLE 8 CONTINUED 

BH-16 
BH-14 
BH-12 
BK-12 
BK-14 
BK-16 

B-000 
B-004 
B-008 
B-012 
8-016 
B-020 
8-024 
8-028 
B-032 
B-0 36 
5 0 4 0  
- 8-044 
B-048 
&052 
B-056 
8-060 
B-064A - &064B 
B-068 
B-072A 
B-072B 
B-076 
B-080 
8-084 
B-088 
8-092 
B-096 
B-100 
8-104 
B-108 
B-112 
e116 

. 

TABLE 8 



TABLE a CONTINUED 



TABLE 8 CONTINUED 
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TABLE a 

H-034 
H-0 36 
H-038 
H-040 
H-042 
,H-044 
H-046 
H-048 
H-0 50 
H-0 52 
H-054 
H-0 56 
H-058 
H-060 
H-062 
H-064 
H-066A 
H-066B 
H-06 8 
H-070 
5-0 30 
5-0 32 
5-034 
5-036 
J-0 38 
J-040 
5-042 
5-044 
5-046 
5-048 
5-050 
5-052 
5-054 
5-056 
J-0 58 
5-0 6 0 
5-062 
5-064 
5-060 
5-008 
J-070 
L O  30 

1034 
1030 
1038 

.LO 32 



TABLE 8 CONTINUED 

TRACERLA6 HANDLING RECORD NO. 
STATION NO. I CODE NO. I FILM SLIDES PLANCHET PLANCHET U DPM 

I .”, I 11” 
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TABLE 8 CONTINUED 

I I I I I I 
-0 30 1 455 1 008042 (008035 1 @08034 \ 0 0 8 0 3 1  1 0  * R A I N  WRINKLED 
-032 1 456 I " ONEISLIDE BROKEN I 1 0  THE CELLOPHAKE 805 1 N-034 457 008035 1 008034 I " 

N-ti38 459 
Ijl nrn n i n  f I I! 0" 

I G O 3 6  458 I I a2 
r 0 

N-044 402 157  1 I I' I 
I I 6 * PLANCHET INCORRECT- N-046 46 3 

I " I 1 674 LY BOXED BUT RECTIFI N-048 46 4 f 

17-n c n  " A  E MTCCTNP 1 

42 

-LE 8 CON' 

?-068 
?-070 
7-030 
?.-032 
R-0 34 
R-036 
R-038 
R-040 

R-048 



LE 8 CONTINUED 

43 

I 



TABLE 9 RADIOASSAY OF PLANCHETS FROM DUPLICATE STATIONS, ALL EVENTS 

Double Tracks 

Station No. Alpha DPM 

CC-07.2A 7 
CC-07. ?B 7 
CO-07.U 0 

CG-07.4B 7 
E064A 678 
E064B 112 
8-0728 50 9 
B-072B 348 
F-046A 3,490 
F-046B 37 
F-054A 18 
F-0548 6 
H-066A 18 
H-066B 18 

G046A 1,050 
6046 B 0 

Clean Slate 1 Clean Slate 2 

Station No. Alpha DPM Station No. Alpha DPM 

CC-07.2A 27 CM-07.0A 36,300 
CO-07.2B 40 CM-07.OB 36,300 
CO-0 7.4A 13 CO-09. OA 9,410 
CO-0 7.48 0 CC-09.OB 9,480 

D-066A b64 

D-066B 8 30 
E-036A 1,380 
E-O3dB 917 
J-036A 281 
J-0 36 B 140 

Clean Slate 3 

Station No. Alpha DPM 

CM-07.0A 2,170 
CM-07.OB 1,320 
CC-09.OA 702 
CO-09.OB 540 
B-036A 582 
8-0368 1,390 
B-056A 515 
B-056B 51 5 
C-026A lb ,900 
C-0268 12,800 
C-046A 40 
C-046B 87 
D-066A 124 
D-066B 91 
D-076A 154 
D-076B 120 





TABLE 10 INTEGRAL FALLOUT COLLECTOR BACKGROUND SAMPLES, 
CLEAN SLATE 1 

Tracerlab Sample Handling 
Record Number 

Planchet & S l i d e  
S t a t i o n  No. Code No- - Film Planchet S l i d e  

BO-08* 
B-028 
0-090 
F-030 
H-090 
5-030 
L-090 
N-030 
0-090 
P-030 

2 -2 3 - B O 4  8 -BKG 
2 -2 3 -B -02 8 -BKG 
2-23-D-090-BKG 
2 -2 3 -F-O30 -BKG 
2-2 3-H-090-BKG 
2-234-030-BKG 
2 -23-L-090-BKG 
2-23-N-030-BKG 
2 -2 3-04 90 -BKG 
2 -2 3 -P-0 30 -BKG 

008089 

ll 

11 

I, 

I, 

?I 

If 

1 

* BO-08 Film Missing 

46 

TABLE 11 

S t a t i o n  No. 

CO-03.0 
CO-03.1 
CO-03.2 
CO-03.3 
CO-03.4 
CO-05.0 
CO-05.1 
co-05.2 
co-05.3 
c0-05.4 
C0-07.0 
C0-07.1 
C0-07.2P 
C0-07.21 
C0-07 .3  
CO-07.41 
co-07.41 
CO-09 .O 

; - C0-09.1 
CO-09.2 : CO-09.3 
C0-09.4 

! co- l l .0  
: co-11.1 

co- l l .2  : ' C O - l l . 3  
CO-ll.4 ' CO-13.0 ' 
CO-13.1  
CO-13.2 ' 
C0-13.? 
CO-13.4 
co-15. c 
CM-13. ( 
C M - l l  . 
C M - l l . :  
CM-ll . :  
C M - l l . :  
C M - l l  . I 
CM-09., 
CM-09 .. 
CM-09.' 
CM-09. 
CM-09. 
CM-07. 
CM-07. 
CM-07. 
CM-07. 
CM-07. 

' 

* 

' 

' 



TABLE 11 INTEGRAL FALLOUT COLLECTOR SAMPLES, CLEAN SLATE 1 
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TABLE 11 CONTINUED TABLE 

S t a t i o n  
I----- 
! BF-14 
I BH-16 
i BH-14 rn r-iszz - t-- 

B-012 
8-016 

- B - 0 2 0  ' B-024 
B - 0 2 8  
B-032 
B - 0 3 6  
B-04C 

8-041 
8-05: 
B-05( 
B-06( 
D-00( 

D-OO. 
D-001 
D-OO: 
D-011  
D-01 
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0-07 .4  _ _  
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0-09.0 B 
0-09.1 
0-09.2 
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:C-13.4 
:0-15.0 
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CM-09.4 
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M-07.4 
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U-07.1 
M-07 .OA 



ABLE 12 INTEGRAL FALLOUT COLLECTOR SAMPLES, CLEAN SLATE 2 

55 



TABLE 12 CONTINUED 

56 

LBLE 12 0 

'ATION N O .  

:-12 
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-020 
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-040 
-044 
-048 
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-056A 
-0568 
,-060 

5-064 
9-068 
9-072 
9-076 
8-080 
9-084 
9-088 
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c-020 
c-022 

-024 
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0-026 
0-028 
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D-048 
D-@,'@ 
D-0.52 
D-054 
D-056 
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0-040 

0-044 

D-060 

10-074 
'D-076A 
D-070B 
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D-nw 
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D-084 
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D-088 
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H-080 
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H-084 
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H-088 
H-090-1 
H-090-2 
H-090-3 
H-000-4 
H-090-5 
H-090-6 
H-040-7 
H-090-8 
H-090-9 
H-090-10 
H-092 
H-094 
H-096 
H-098 
H-100 
H-102 
H-104 
H-106 
H-108 
H-110 
H-112 
H-114 

5-002 
5-004 
5-006 
5-008 
5-010 
5-012 
5-014 
5-016 
-018 
-020 

b-000 
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g000 
g002 
g004 
1-006 
1-008 
b o l o  
1-012 
g014 
1-016 

1-020 
6 0 2 2  
1024 
1-026 

1-030 
1032 
1034 
G O  36 
g038 
1-040 
1042 
1044 
g046 
1048 
G O  50 
g052 
1-054 
1-0 56 
g058 
k o b o  
- g062 
1064 
g060 

1-070 
1-072 
1074 
g076 
g078 

g080 
g082 
g084 
G O  86 
g088 
L O Q O  
g092 

b o l a  

~ 0 2 8  

~ 0 6 8  
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6000 1806 8118 8103 8104 80g8 0 
0 
0 

6002 1807 
6004 1808 
T-nnc. i nna I 11 I t  11 n 

us UK 

7, 11 11 

tf 11 11 

,, "-- .,.".. , 1 

0 L-008 I 1810 
6010 1811 If 0 

0 GO12 1812 
0 6014 1813 
0 6016 1814 

11 I ,  

11 I ,  

11 

11 

11 

11 

11 t l  11 11 

I I I, 
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T BLE 3 INTEGRAL FALLOUT CO1 
CLEAN SLATE 3 

,ECTOR B CKGROUND S 

a: Samples collected 
during and after 
rain. 

MPLES, 

STATION NO. 

CO-03 .O 
CO-03.1 
CO-03.2 

3 CO-03.3 
: CO-03.4 
:: CO-05 .o  
, co-05.1 
CO-05.2 
CO-05.3 
CO-05 - 4  
CO-07.0 
CO-07.1 

j CO-07.2 

! 
: CO-09.3 

2 CO-00.4 

co-11.1 
co-11 . 2  
co-ll .3 
co-11.4 

c CO-13.0 
CO-13.1 
CO-13.2 
CO-13.3 
CO-13.4 
CO-15.0 
CM-13 .O 
CM-11. ‘I 

; co-11.0 

! 
Planchet 8, Slide Planchet Tracerlab Sample Handling Record # 

Station Number Code Number Alpha DPM - Fi lm Planchet Slide - 
BO-08 11245 40 008198 ooa?oo 008199 
E-078 

C-090 

I t  11246 7 tt 

11247 7 
D-030 11248 33 It  

E-090 

F-030 

11249 7 
11250 0 1 9 ,  

G-090 11251 0 

H-030 

5-090 

7, 11252 0 t 

11253 7 t t 

L-030 11254 67 

68 
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** Sample dropped 
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i S T A T I O N  NO. 

B F - 1 4  

BH-14 
IBH-12 
BK-12 
BK-14 
BK-16 
B - 0 0 0  
B-004 
8-008 

B-03bA 

B-052 

B-OSOB 
b-0b0 
B-064 
8-008 
8-072 
8-070 
B-080 
B-084 
B-088 
8-092 
8-096 
8-100 
8-104 
8-108 
c-000 
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c-008 
c-010 
c-012 
C-014 
C-016 
c-018 
c-020 
c-022 

'B-OSOA 
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-004 
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-010 
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-014 
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1-026 
1-028 
1-030 
)-032 
1-034 
)-036 
1-038 
1-040 
1-04? 
1-044 
1-040 
3-048 
0-050 
0-052 
0-054 
D-056 
D-058 
D-060 
D-062 
D-064 
D-066A 
D-066B 
D-0 b 8 

D-O76B 

D-080 

t r  
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rABLE 14 CI 

G-'!30 
G-032 
c-034 
C-r?36 
C-038 
13-040 
C-O'i? 
G-(1.14 
G-040 
G-U48 
G - U j O  

6-054 
2-056 
2-058 
6-060 
6-06? 
6-064 
G-006 
6-008 
G-070 
5-072 
"074 
5-076 
G-078 
G-080 
6-08? 
$084 

6-088 
2-090 
2-0Y2 
2-094 
6-096 
G-098 
E-100 
G-102 
G-104 
G-106 
G-108 
G-110 
H-000 
H-002 
H-004 
H-006 
H-008 
H-010 
H-012 

2-@8b 
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' ,STATICIN NO. CODE N O .  rILM S L I D E S  PLANCfIET PLAKCHET 2 DPM 1 
I I II$ I Ill,. I 

I " tL7  I I I I I 

I 

" 
f 

1 
- L-004 2430 I I' 40 

I I I 40 I 
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TABLE 15 STA 
g01 

H-030-Y-1 
H-030-Y-2 

L H-030-Y-4 

H-030-Y-6 
H-030-Y-7 
H-030-Y-8 
H-030-Y-9 



ABLE 15 STAR-SHAPED CLUSTERS OF INTEGRAL FALLOUT 
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I T R A C E R U B  HANDLING RECORD NO. i 
T.4TION NO. CODE NO. FIJA S L I D E S  PLANCHET , 
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TABLE 17 INCREMENTAL FALLOUT COLLECTOR SAMPLES. CLEAN SLATE 1 

TABLE 18  INCI 
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,BLE 18  INCREMENTAL FALLOUT COLLECTOR SAMPLES, CLEAN SLATE 2 

.- - , I  - .  -.> 
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TABLE 18 CONTINUED 

TABLE 19 MALFUNCTIONS OF INCREMENTAL FALLOUT 
COLLECTOR SYSTEMS, CLEAN SLATE 3 

1 4 3 2  1 
2 

3 t h r u  5 

TABLE 20 U 
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TABLE 20 INCREMENTAL FALLOUT COLLECTOR SAMPLES, CLEAN SLATE 3 
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Figure 2 Affixing cellulose acetate cover film to integral fallout collector. (DASA 120-03-TTR-63) 
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Figure 3 Cutting out 12-inch-square sample. (DASA 120-05-TTR-63) 
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Figure 4 Recovery of planchet and microscope slide. (DASA 120-04-TTR-63) 



Figure 5 Activated integral fallout collector. (DASA 110-42-TTR-63) 

91 



Figure 6 Incremental fallout collector system. 
(DASA 110-44-TTR-63) 
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Figure 8 Close-in array of integral fallout collectors, all events. 
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FROM 5,000 TO 48.000 FEET AT 
l-l/2° INTERVALS ALONG INDICATED 
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Scale Feel 

Figure 9 Dlstant array of integral fallout collectors, Double Tracks. 
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Scale Foot 

Figure 10 Distant array of integral fallout collectors, Clean Slate 2. I 
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Figure 11 Star-shaped integrd fallout collvctor c luster .  
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Figure 12 Fallout contours in ground zero array 1,500' 
from planchet radioassay, Double Tracks. 
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PLAMCHET CONTOUR, DOURLE TRACKS 
10 p /m' - 
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Figure 13 Fallout contours in distant array from planchet radloassay, Double Tracks. 
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PLANCHET CONTOUR, CLEAN SLATE I GRID AND ARC B 

IXJ &up / m2 - .- 
50 f i g  / m 2  
I O  A I ~  / m 2  

I e g / r n 2  
.I / m 2  ... ....... .. 

Figure 14 Fallout contours in ground zero array 
from planchet radionssay. Clcan Slate 1 .  
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PLANCHET CONTOUR, C L E A N  S L A T E  I 
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Figure 15 Fallout contours in distant array from planchet radioassay, Clean Slate 1.  
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Figure 16 Fallout contours in ground zero array 1.500' I .:,,,A4 
from planchet radioassay, Clean Slate 2. 
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PLANCHET CONTOUR, CLEAN SLATE 2 
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Figure 17 Fallout contours in distant array from planchet radioassay, Clean Slate 2. 
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Figure 18 Fallout contours in ground zero 
from planchet radioassay, Clean Slate 3. 
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Figure 19 Fallout contours in distant array from planchet radioassay. Clean Slate 3. 
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1 PRES.SANDIA CORP.Al1N MR.H.Y.CI(URCH.5414 
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5 0IR.LAWRENCE R A D I A T I O N  LAtl.  
5 O I R a L O S  ALAMOS S C I E N T I F I C  LAB. 
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