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OPERATION PLUMB~OB

I Os-SITE RADIOLOGICAL SAFETY SUPPORT REPORT

I Introduction

The prim at y mission of the Reynolds El ectrical

I and Thgineering Company, Inco rpo rated , Radiologi-
cal Sa fety Division duri ng Operat ion Plua bbob was
safegu a rding test personnel from unnecessary

I exposure to r adiation , p reventing the spread of
con t amina tion from test areas and disseminati ng
current documented information on radiolog ical

I. 
condition s at the Nev ada Test Site.

I
I .
I
p

I
I
I
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I
( 1 ’~1i1AT1 ON PLi~~13BOJ3, UN— slTE RADI OLOGI CAL SA~ ElY

I
CHAPTCI1 I

I O rg an i z a t i o n  and l iesponsibi l i  t ies

1 O~-H te rvi-safety support. was furn i shed b y the Support. Di rector , ‘i t h  the  Support
Co)Lr. ctor , Heynolds Electrical and Engineering C~~pany, incorp orated, (Raw )
p r o v i d i n c  the necessary services.

‘ 
‘l’lie ~n . s it c  r a d - s a f e t y  respons ib i l i ty  in the forw ard area was delegated by the
Test. \i nr~,d~ r to the lest Director. Support servi ces were the responsibility of
BEEflJ .

I The operational chart showing the rad-~ afety organization is as follows:

I
I

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Suppor t  DirectorTest D i r e c t o rI I_  — 
_ _

B a d - S a f e t yI ._f Bad-Safety Officer j 
~
__[ AEC 

Officer 1
I Operatio nal Control DeputySuppo rt Director

of Forward Are a
Poring Test Period

BEE CO
M a n a g e m e n t

e a i t h  ~ Safety
Department

Bad-Safety Division
On -Site Sipport

Figure I. /

-6-



I .

I . 

. . .  .
The criteria for the on-site red-safety operation during Operation Pluobbob were

~sta bli~~ied by USAF .C h ead quarters. The total cusulative exposures authorized for

I test personnel were as follows:

Gamma , a maximum of 3.0 roentgens (r) for any 13 con secutive week period wi th

I a rna xi~nuu of 5.0 r total within a period of one calendar year.

Al pha , 10 , 000 un i t s  per any consecutive 13-wee k period, coputed by mult i pl y-

I ing the average a i r  concen t ra t ion , excluding n a t u r a l  back ground , in the area
of exposure in d/m per M3 by the hours of exposure , wh en no protective e~ 1ip-
ment is worn .

1. 2 The i~adiological Safety Division, a part of the 13LEC1) Uealth and Safety Department,
was organized into seven branches to f a c i l i t a t e  accomp l i sh ing  specialized f ie lds
of work dur ing  the per iod of increased act iv i ty .  Each branch was supervised b y a

I leader. Two supervisors directed the Branch Leaders in the general categories of
field and support branches . The ilad-Safe Superintendent was responsible for the
Divi sion operation .

I At the peak of the Plurnbbob operation , the nad-Safe Divi sion consisted of 72
civilian employees augmented by ~ military personnel fran the U. S. Army First

I Radiological Safety Support Unit , Fort McClellan, Alabama. The Commander , Task
L n i t  6 , ‘l a sk Group 7. 1 , Joi nt  Task Force ~~VE’~, Los Al amos, New Mexico , with the fl
permiss ion  of the les t  Manager , furnished the militar y personnel for on-the-job

I 
training.

Fi gures 1. 2 and ~~. 3 show the Bad-Safe Division ’s organizat ional  s t ructure  and m an-
power fluctuations during Operation Pl uxnbbob.

1. 3 The assignr~ent of responsibilities for each branch ~f the Bad-Safe Division dur ing
Operation PJ i.rabbob was as follows:

1.3. 1 li~e T r a i n i n g  l3ranch was responsible for indoctrinating Nevada Test Site personnel
in Bad—Safe procedure, training Bad-Safe oersonnei and others associated with Bad-
Sa fe functions, providing training material and literature, and br ie f ing  of f ic ia l

I visitors. A maxi mum of four personnel were assigned to this branch.

1.3.2 The General Monitoring Branch was responsible for performing radiological surveys,

I maintaining check stations , posting roads and areas to show the radiolog ical
status , transmitting data to the Plotting and Briefing Branch , obtaining informa-
Lion pertinent to the radiological status of all working areas at the Nevada Test
Site , and providing moni toring assistance when required. A maxirraim of 38 per sonnelI were a ssigned to this branch . , —

1 3 . 3  ‘J’h e Plotting and Briefi ng Branch was responsible for  c o n t r o l l i ng  the Bad-Safe

I radio network , comp iling radiological data , preparing radiological status maps,
issui ng access penm~ ts , and b r i e f ing  personnel prior  to entry into contaminated
areas. A maximum of 12 men were assigned to th is  branch. iA~

1 1.3.4 The Deconta min at ion Br anch was respon sible for operating fa c i l i t ies  at G~-2  ( Bad-
Safe B u i l d i n g )  for de con t ar ~i ne t i o n  of personnel , vehicles and equi pmen t ; f o r
operating mobile field decontamination e~ui puent; maintainin g a sto rage area for

-7- 
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I

con t am inated mat eri al ; and mon itoring services as required to check decont amina-
tion operations. A max insea of 10 personnel were assi gned to this branch.

1.3 . 5 The Personnel Dosimetry Branch was responsible for providing facilities for issu-
ing and receiving dosimetry device s, processing and evaluati ng dosime t ry devices ,

I recording ~erived individual exposures , and report ing surmations of i nd iv idua l
exposures. A maximum of 17 men were assigned to th i s  branch.

‘. 1.3.6 The Special Assignments Branch was responsible for investigating unusual radiolog-
ical safety problems, collecting routine and special samples, performing labora-
tory analysi s of all 1~ad —Sa f e samp les , control ling radioactive materials at Neva da

I Test Site, excepting Source and Special Nuclear Material (S.S.N.), maintaining
- an emergency moni to r ing  team capab il i ty ,  and perform ing routine surveil lance of

“clean ” l iv ing  and work areas to detect possible contamination . A maximum of 8 men

I 
were assigned to this branch .

1.3 .7. The Logistics Branch was responsible for providing supplies and initiati ng work- requests necessary for the Bad-Safe program , operating contaminated clothing

I . l aundry fac i l i t ies, and providing clerical  assistance for the Bad- Safe Division.
A maximum of 1? personnel were assi gned to this branch.

I
- 

BAD- S~’J’E DIVI SION
OBGMIZATION CIIART

I I REEC O
I H C A L T H  & SA r E T ~

~ 
D C P A N T M I M T

[

I - I ~~~~~~P .O G ,CAI .

SU~~t N  I I I  ‘V (P1 0 PIT

I 
_ _ _  

I
F I E L D  SUPP O R T

i S u P C a v ItO R

_ _ _ _ _  

[DEC 
O: :aUIN a TI  L o : I ,y i c

I G E N E R A L  T a A I N I N I  S P E C I a L

I. M O a % T O R flPC A N S I S N U E N T I

BR A N C H  B N A N C K  B N A N C N

P~gure 1.2
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I
I- . CHAPTE R II

P r o c e d u r e s

1 2.1 The procedures employed by the REFIT) Had-Safe Divi sion to imp l ement the radiolog i-
cal safe ty program at Nevada Test Si te dur ing  Operat ion Plumbbob are di scussed in
the following sections. Detailed fled-Sa fe procedures for the Nevada Test Si te are

‘ 
conta ined  i n  the  Standard Opera t ing  Procedures , ( a)P) , for the HEEcO Bad-Sa fe
Divisi on. Thi s SJP is availab le to interested agencies upon request.

I 2.2 General Procedures and Activities

Informat ion  si gns were posted throug hout NTS to direct  personnel to fi lm bad ge

“ 
issue points and other Bad-Safe faci l i t ies .  ~hrn ing  si gns were posted at cont.a’ni-
nated are a check points and at  the 10 mr/hr and 100 mr/hr dose rate l ines on the
main access roads to contamina ted  a reas .  Plas t ic  overlay maps showing cur ren t.
radiolog ical situation s were ma in ta ined  at  the Control Point , (cP- t) , Q’-2 , and1. . the Programmatic  Building at. the Control Point; and Building 123, Bui lding 101,
and ~ 1onset No. 5 in Mercu ry .

I A sign indicat ing contamina ted areas was locate d on the Merc u ry Hi ghway opposi te
cP- 2 to direct personnel to stop at the ~P-2 if they were scheduled to work in any
of the posted areas. Daily bulletins on contaminated areas , Bad-Safe controls and
Baa-Safe fac i l i t ies  were distributed to opera ting and planning personnel , and wereI posted throughout N’IS.

Bad-Safe monitors routinely surveyed all contaminated areas. Monitors were assi gn-

I ed to hi ghl y contaminated areas to warn , advise and assist personnel who entered
the areas.  f a l l o u t  t rays  and air samples were pl aced , collec ted and anal yzed to
determine a i r  concentration in test areas and populated “clean ” areas. Special

I mon ito ri ng was performed to detect possible spread of contamination to “clean ”
wo rk and l iv ing  areas.

I [iadioactive sources were controlled throu gh sourc e reg istry and periodic location
inspection. Hadioactive material to be shipped off-site was inspected , packaged
and monitored as necessary for comp lianre with AEC and I~C regulations.

I All personnel w i th in  NI’S, exclusive of Camp Lesert. Bock personnel  and cer ta in
escorted o f f i cial observers , were i ssued fi lm bad ges. Thes e bad ges we re attached
to the security bad ge. Film bad ges were exchanged month ly and after  exi t from any

I contaminated area. An individual  metal charge - a-p late was issued to each person to
fac i l i ta te  issuing f i lm badges and Had-Safe equipment. Guards of Federal Services,
Incorporated , (FSI), assisted in this program by checking personnel entering the

I Main Ga te at NI’S for possession of a current film badge. Film badges were identi.~• fi ed by colored tapes across the top of the film pocket. Contrasting colors were
used for successive month s.  Film badge exchange stations were located in Bui ld in g
i l l  outside the ~1ai fl Ga te , in the Merc ury off i ce of the BlEW Health and Safety

I Lepartment, and in Q~-2. Luring f i lm bad ge exchange period s, a t  t h e  end of eac h
month , additional stations were established at the Mercury cafeterias and the

• Recreation Building. ‘ihe ch arge-a-p late information was stamped on IBM cards

I previously numbered to correspond wi th the issued f i lm badge numbers .

Upon processing and ev aluation of each f i lm bad ge , the exposure was entered on the
match ing  card and the card sent to the ~EEcD Ma chine  Accounting Div i s ion  in Las

- 10-



H ‘~Vegas. Ma s te r  cards showing accumul ated exposur e s fo r  each person were prepared.
The IBM system was used to tabulate individual exposure reports for distributi on

to concerned agencies. Dosage reporta compiled rou~~nel y were as fellows. Daily
repor t on ind iv idua l s  t u rn ing  in a film badge for the  pre v iou s day;  over  2 rI report when required; and a weekly and monthly t abula t ion on occu,nnls te d quarter l y
and yearly exposures.

A thre&day basic t ra in ing  course vn: given to all i ’:.d--Safe Eivi~~iof ,  ~~~ioyee s and
to previousl y untrained proj ect moni tors .  The ~ I S Basic Moni to r  ‘I r a i n i n g  M a n u a l
was used as a course text .  The course subject m a t er i a l  war bas ic  ma thematics ,

I fundamenta l  physi cs , r a d i o a c t i v i t y ,  biolog ical e f f e c t s  of radiation , radi ation
detection instruments , radiation protection , decon tmnination , personnel dosimetry,
test. effects, samp ling and analysis techniques, and a field trip.

• 
I 

Re-orientation lectures of two to four hours durati on, including to ur s of the (P-2
and facilities, were given to previousl y trained monitors , Federal Civil Defense
Administration , (FUYt) , and Civi l Ef fec t s  Test Group , (CER1), partici pan ts, U. S.

• and forei gn m i l i t a r y  personnel , and Camp Desert Hock per sonnel. Indoctrination- lectures  and l i t e r a t u r e  were given to all new esp loyces in conj u n c t i o n  w i t h
security lectures. A reference library of radiological safety information was

I cstablished for [lad-Safe employees and  tert  personnel. Literature was availabl e on
a two-week loan basis. A series of ar t ic les  were published in the NTh newspaper.

I 2.3 Pre-detonation Procedures and Activities

AZ] sho t areas were re-surveyed and re-mapped showing existing roads radiating
from the ground zeros in p repara t ion  for ~~erat ion Plumbbob. Eight radial roadsI - ori ginat ing at or near ground zero we’re necessary to determine r ad i at i on  dccc rate
contours in  each of the test areas.  New roads were bl aded in  those areas where
suitable roads were not in existence. The 5000—foo t Nevada Grid Coordinates S,’stem

I was used for locating survey stakes in the  test area prior to tile operation. These
were used as reference points  to prepare Bad-Safe n aps of the en t i re  test area.
Numb ered Had-Safe stakes were then p laced on the radia l  roads at 0.5 mile  inter-

I val s from each ground zero using vehicle odometer readings to the nearest  0.05 9
mil e. •

Plott ing fac i l i t i e s  were establ ished in the (P- I and the Q’- 2  for s imul taneousI development of rad iation dose rate contours following each de tona t ion .

Access permits were prepared in advance for recovery parties who would enter the

I test area a f t e r  a detonation. Bad-Safe monitors were assigned to acconpany each
party not having a Test Director approved pr oject. monitor  in the party.

I had-Sa fe ini t ia l  ground survey teams were briefed by th0 ionitor ing Branch Leader
on the expec ted fal lout  pattern prior to each det -en s ion. Four t enas  of two men
each were responsible for obtaining the information necessary to plot the dose

I
ra te  cofltot~rs. •1

Training Branch pe rsonnel par t i ci pated in br ief ings for o ffic ia l  observer areas

I 
p rior to the detonations.

2.4 Post-detonation Procedures and Activities

I h a d - Sa fe Division ini t ia l  ground survey tcSn3s entered the tes t area s immediatel y

—ii— 
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a f t e r  each d e t o n a t i o n  to determine lnc~ tion of dot ’~ rate li r,e~ arid r~ ’i ’~~ion
levels at. specific locations. Teams iisc~ radio-equi pped vehicles ari d h e l i c ’ - : t e r s .
The distances to 10, lOU , and 1000 ~i”hr lines fion reference stahes (o’io - - .~ or
readings)  v~ere t.ran aaitted by radio to (?~ 1 and U’-2 where the d~~.e rate n r , ~~rs
were p lotted on p l a s t i c  ov e r l a y  n r ~’r . Special  r e a d i n g s  above .0  ar , ’ ? r  r a t
spec i f i c  locat ion s were obtained as requested. A ~oving tea;; :~~ c i t c j r e . i  r , d . o
transmissions and m a itt a i~ ad cont p ct v;ith each  s u r v e y  t e a ; .  I i  the e ; . t. f
vehicle failure , the rovine team was available to trrsp ort surv c~ ~-ur ~~o1 ; ’~ ~ ro1n

contaminated areas.

Contamina ted  area access control stations were e~ tri b1 i shed on t he  m a i n  ac: ~;.s

roads to the test areas o u t s i d e  the 10 r:r ’hr l ines .  The m a i n  cI ’~:~~ static ‘
mobile  house t r a i l e r s  equi pped w i th  r,,;~ios, r a d i a t i o n  detecti on in ‘t. ~~~~;•~ ;:.s r : d
other (lad- Safe equ ipment. Signs were posted Ca f req l ;e r t l y u sed bach roa d s c’ .~’ct -

~~ personnel to enter  and exi t through check stations. Persons enter~ t~~:
areas were required to p r e s e n t  access p e r m i t s  i s sued  b y the h . J -  ~~ i - ~ L .i ; i~~;.

“Contamina ted Materi a P’ s t i ck e r s  were a f f i x e d  to a l l  vehicles  e n t e r i n g  th~~ - a s
and the stickers were renoved only a f t e r  r~onitoring checks indicr :~-J t h5t  v ..i i c i ~’n
were not con taninated . All material re~oved from c o n t a m i n a t e d  pr ear ; ~- a s
and , if found contaminated , s t icker s were l e f t  on v e h i c l e s  or a f f i x e d  to ~t ; e r
equipment , and personne l were reques te d to take the e~ ui prnent to th e ( .P- 2 r~~v.

decontaminati on . Personnel returning IL  or~ conta ; ina  ted areas rc-u~ in el~ : ~~aedthroug h m o n i tor ing and decontaminat ion f a c i l i t i e s  in the  (T-2.

• - Access permi ts were issued at the CP- 2 to all person s who entered i,rid-&’i~ cr . ; m-
trolled contaminated areas. Persons entering full Urdex (radiati on OXcj ’ :Sjr,:l -

above 100 mr/h r gamma) creas were isa~~’i complete act-i-cont am inat ion cict in- p ,

respirators, and pocket dosimeters. Persons entering li mitea itado x m r eas
10 mr/hr but less than 100 mr/br ) were issued anti -contamination c~ ot ! -i ,,~ rn.3
equ ipment as deemed necessary by 1~ad-Sa fe briefing personnel . ~,hid-~ ay thrr - . t i e
operati on, due to the extensive con ta-~ination of the forward s - er , con L! .im:
limited hladex access permit card~ were issued to workers shen m:”r ro v ed f v  r, c h

I ‘- organization ’ s Ha d - Safe  r e pr e s e n t a t i ve .  These workers required fre i “ .t e r t r ~ i.~t’
contaminated areas less than 100 cr :r. The caros were retaine d L ’y 5 a c 1 i n ’~~.i - c a l
provided he exchanged h i s  f i lra  Ead~ c a t  l eas t  once each week or a f t ~ a r y  po s - i~aI e
signif icant  exposu re.

After issuance of access permits, personnel were briefed on radi ,iug ical cen-l i-
tions in the areas they intended to visi t or work , ant advised on tic a n t i - i : - t : ~.:-
ination clothing and equipment required.

Post-shot surveillance of contam inatt~d areas presented unusual proble ms . The
clearing of a party into a work area by a specified route did not always ~~~a~’e

• safety of the party . A lack of respect for radiation , coup l ed wi th c u r i a ’ :  Lv ,
would often lead individuals into undesirable situations . Conse . i t l y , i t  ~ ‘s
necessary to assign to each area a roving moni tor ;‘-ho vi gil ar -t l y observe tiR ~
activitie’: of all persons in his ares. The roving monitors also as - red that radi -
at.ion warning and dose rate signs were properl y pos ted . Since the dose rate Ji ;ss
con t inua l l y receded or were expanded by new contamination , the str.L~ - typ e si ,ys
were rep laced by sawhorsc-type si gns to f a c i l i t a t e  moving th om eac h lay.

B ad-Safe moni to r s  conducted  re- s u r v ey s  cf shot a res~; a t II / 6 h r u t  s and I ) / 1,

D / 2 , D / 3, h) / 5, end i) /1 7 d a y s  a f t e r  eac h d e t o n a t i o n , and ‘c o d ’~r’~ l y

- 12-
- .. ~~~~~~~ .-,



A

-thereafter.  curren t radi olog i c a l  s i t u a t i on s  -. cre p l o t t  p last ic  - v e h ml y maps
at the six NT’S locations .

Anti - contaminatio n clothi ng and equipment v.t re issued La per sonn e ’ at  t i m e  (P- 2.
Cha rge-a-plates were used to recei pt for e-~s~ p :1ent , an d c i c t i ; i r . g was ; re -pa ck age-d ,,~to speed up issu e at  the supp 1~ co unter.  Tns n ’a :ar y  f s ; m ’l i t~ cs were  ;m :, - : t a ir me d a t

• Area 13 and at Frenc h man li st  - u l e  those a i es~ era  i: c’: - !~~~d-5 r i f i . . n t r c ’ . ‘Ihi s
enabled test personnel to enter  t h e  areas -~~ t ect t r a v t ’i ~~- t ~ i i r s t  t :  ~ i - d. For t h e
convenience of test pe r sonne l , an t i - e o nt s - : i ’ i S t ion c i oc h i g rind -~ ; ;

~~: - c I t  were

delivered to r em ote  test areas  not co v e r e i  b y f i e l d  f - - s i h i t i e s

Contam inated clothing was wa shed at the U~-2 !a u n d r y  f i c i i t i e s . Cl- - t h i n ;  hi gh l y
contaminated with al pha e mi t t i n g  mater ia l  e t a  sealed i n  h 1 :, s tic  ba gs a r i d  hon ed at

I the contwuinated waste burial area . Vehicles ari d equipa;:- re d~ : :i’:nted at
the facil i t ies east of the Qa~ 2. ~acuum cl esn er s , hi gh p r i : i r I re wa - -- and deter-
gent mixtures were used to red~mce cont ami~re’t. iorm to p er ;I~ s~ ii-1 e le sl~~. % ch i cles
and equipment which could not be successfu 1~ y eec on t ami met d were p i end i r ,  a “hot
park” adj acen t to the f a c i l i t i e s  until  norma l decay had  i -adu ced con ’~~c i n a t i o n  to
permissible levels .  The ac t i v i t i e s  of those  b r a n c h e s  -~h~ ch were rio; concerned
direc tl y wi th in d i v i d u a l  shots are  recorde d in  the shot ~eports.I
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I - ‘ CHAPTELI I I I

Shot Rcppr ts

I ~\ summary of the Bhd-Safe Division ac t iv i t i e s  for each shot period is included in this
‘ection . Shot reports covered the period of time from B-I day of a p a r t i c u l a r  shot to B-I

I day of the next succeeding shot. ~bwever , exceptions are the Project 57 rep ort and reports
for  shm ots which occurred on successive days. Sa fety experim ents , which involved a rela-
ti vel y small amoun t of support , are included in the sho t reports of larger shots. Tabulat-

I 
d sunmary data  for each Branch are listed in Section 3.32 of this chapter .

3. 1 Nevada  Test Site lisps - -
I The map on the succeeding page (Figure No. 3. 1. 1) shows the test area locations

in Yucca Flat. This map shows the 10, 100 , and 100’) mr/hr l ines , plus ground zero
and special readings where appropriate , as measured on Decembe r 12, 1957 , two

I month s after the close of the Plumbbob Op eration.  The let tered tabs indicate each
area  wi th names and da tes of Pl umbbob and subsequent detonat ions . Numbered gri d

- - markings  are the 5000- foot.N evad a Grid Coordinates. Test areas not shown are  Area
11 which lies east of Yucca Lake , Area 12 which lies a few miles northwest of Area1 2 , and Area 13 which lies several miles northeast of Area 2-c.

In addi tion , a special map of the  French,nan Flat  area  was prepared by Bad-Safe

I personnel for the Pr isc i l la  shot. This  map is included in the Pr isc il la  shot re-
port (Section 3.7) , and individua l maps of the test area s involved are included in
reports for each shot.

~~. 2 Proj ect 57 (April 24 throu~~ October 22 , 1957)

Proj ect 57 was the f i r s t  safe ty  experiment  of the Plumbbo b Opera t ion .  A sub-
nominal non-nuclear device sponsored by Sandia Corporation was deto,ms ’~-d i i i  A rea
13 at 0027 hours on April 24. The purpose was to spread al pha emitting mater i a l  in
and abou t the ground zero area to create condition s for conducting studies in bio-

I log ical effects  and alpha decontamination procedures.

Bad- Safe pa r t i c ipa t ion  in this  proj .act inc luded  direct operational support to

I Sandia Corporat ion before and a f t e r  the de tonat ion , as well  as normal ilad- Safe
support to all test personnel u n t i l  the ini tial program ended in October 1957.

3. 2. 1 Faci l i t ies  and Equ ipment

Decont aminat ion Bu i ld ing :  -

I Prior to D-day , a tempora ry Personnel Decont amination Building was erected beside
the access roa d i n to  the Project 57 area. Its basic facilities duplicated those of
U’-2. Adequate supp l ies of radi a t ion  detection ins t ruments , protective c lothing

I and equ ipment were stocked. The building contained an issue room , shower s ta l ls ,
and a dressing roan wi th benches .1 clothes hangers (Fi gure No. 3. 2. 1).

Three-strand barbed wire  fences were instal led from the Decontaminat ion BuildingI to a d i st a n c e  of several  hundred  fect  on each si de . All personne l enter ing  or
l e av i n g  the  a r ea  were re quired to pass throug h the  bui lding.

I -
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I -

I A two’- foot wide wooden approach walk  was constructed;  covered wi t h  l - i a f t  ~tape r~
and placed at the no r th entrance to the l~~c on tam in at ion  hi ij ld ing.  Contai ners were

I p .ovided for the disposal of protective c lo th ing .

Parking løts for cont aminated vehicl es were estaLlished inside thc ~m rea northwest
of the building. A park ing  space for “c lean ” vehicles was a v a i l  abl e south of t im

I bui lding.

West of the building, on the contaminated side of the barbed wire fence , three

I tables were i n s t a l l e d  for packag ing f a l l o u t  trays, soi l sart~les, etc. for ship-
ment of f - si te.

I 
Decontamination Equi pment: - -

A 350 gallon hot water supply was instal led to provide hot water for the Personnel

I 
Decontamination facility .

Vehicles:

I During placement of f a l lou t  t r ays  in the test areas pr ior  to the detonation, it
became apparen t that pickup trucks were not practicable transportation due to the
extreme roughness of the terrain. Ac cording ly, r adio-equ i~~~ed power wagons and

I jeeps were utilized.

Monitoring Instruments and Samp ling Eq-mi pment:

I Area surveys were per formed wi th  the fo l lowing  p o r t a b l e  ins t ruments :

Beckman MX-5; A”VPDR 34; A5~1P11~ 39; Eber l ine  PAC I -A;
Nuclear thicago ~1odel 2111 (Pee Wee).

Sampling equipmen t consi sted of air a~wtç l ers , irrpactor s aid fallout tiay~ .

I Magnetic Tray Han dles:

- The problem of cross- contamination and contamination of personn el who collected

I the steel fallout trays was solved by using long-handled magnetic p ick up devices
actuated b y six-volt storage bat ter ies  (Fi gure No. 3 .2 .2 ) .

I 3 2.2 Pre— Detonation Activities

Fallou t Trays:

I A maj or support function of the Bad-Sa fe Division was the ini t i a l  p lacement of
trays coated with fresh adhesive , and the rep lacement of aged trays to provide

- maxim um particle collection efficiency. A total of approximatel y 15 , 000 trays were
sprayed and set out, Trays were in place at about 80% of the grid intersection
locat ions at detona t ion time .

The fallout trays were unflanged nine-inch squares of sheet steel coated with
adhesive re s in- toluene in a 35-65 percen t mixture.

- ‘7-
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I Tray Pl nc -c~ e r m t :

The covered by the t ray p lacement teams mea sured approximatel y 8 by 13 miles.
Tray s ‘.,crc p laced and recovered dur ing  a period of 22 day s fran [)-20 to D / 2. A

I 9- 1/2” x 12” gr id map showing all the grid stakes and road s in Area 13 was used.
( Fi gure  ‘o. 3.2.3) .

I The area covered by t h i s  rasp was  divided into four areas or zones , which were

desi gnated Zones A, B, C, and D. A f a l lou t  t ray  stak e and p la t fo rm was established
at each intersection of grid lines in all four zones. In Zone A (ground zero zone),

I the tray platforms were installed at 25-foot in t e rva l s ;  in Zone B, at 250-foot
intervals; inZone C, at . 500- foot intervals;  and in Zone D, at 1000-foot intervals.

I Teams of two men each v~re utilized in the placement and replace ment of the trays.
Because of the extremely dusty conditions and shot del ays, it. was necessary to
spray and replace a large number of trays several times prior to detonation.
Rep laccuent of old trays wi th freshl y sprayed tra ys in Areas C and D continued

I over a period of two weeks prior to 1)-day, with an average 50 perc ent replacement
being necessary each day.

I Gusts of wind were constantly blowing a large number of trays fran theIr platforc’s.
Light fi ni shing nails driven into the p lywood pla t fo rms ali gned and held the trays
in place and prev ented fur ther  losses. (Fi gure No. 3 .2.4) .

I Air Samples:

Comprehensive pre and post— shot air samp ling of the Proj ec t 57 area was made at

I the request of Sandia Corporation.

Assistance was given to Sandia Corporation in the placement and setting of timers
- I and placeanent of batteries at 4ô irnpactor stations.

3. 2. 3 Post-Detonation Activities

I Tray Recovery:

Post—detonation collec tion of fallout trays was begun at 11 / 2 hours. The fallout

I tray collection procedure con sisted of p icking up a clean tray with the magnetic
handle and placing it over the contaminated tray , t hen p icking up and p lacing th is
“sandwich ” in a container and covering it with a cardboard separa tor.

I Collection of fallout trays in Zones A and B was accompli shed by Sandia Corpora-
tio n personnel.

I Had-Safe Division personnel collected Zone C trays immediatel y af ter  the de tona-
t ion . Zone I) t ray col lect ion was completed by the end of C / ~. h owever , on ly

I 
those Zone D trays which were in the projected fallout path were collected.

The percentage of desired trays recovered was 100 percen t in Zone A, 90 percent i.-
Zones B and C, and 80 percent in Zone U. Incomp lete recovery was also e f fec t ed  ~ v

I loss of trays due to hi gh wi nds.

All fa l l ou t  trays recover ed between Apri l  24 and April  26 were packaged for shir-
rn ent to ~s;ndia Corporation.
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I Radiological Safety Contro!~ 
-

Immediately after th~ detonation, a survey of ground xcro v—as :;~ de u’ _ng ~~~~~~~
MX- 5 an d AN~’Pl11 34 instruments to detect beta acti vity an A’~/~’iJ t 3~ i : - -  I - r i ~ ’-n ~~~

to measure garana dose rate .

Full anti-contamination clothing w~c sorn i i i  a l l  Proj ect ~~ ~rr-~ with r : - ‘ ~‘r-I devices required as follows:

Area Designation .

I A Air supp l ied or f u h l - f r c e  mask -y j t h  - i i s t ,

fume and mist  car~n i r u ’~i

I B Full- face mask wi th the dust , fu .!’~ a - -~- 

mist caonister

I - C & D Ultra-filter respirator

Personnel contamination was maintained as lo~: as possible, sri d e con t ami i i - ’ in n  was
performed when level s exceedcd 100 c/m/55c~n 2 on skin as de t e rr i ned  by p e r t a b l e
al pha survey ins t rumen t s .

I 
Re spi r a t o r y  p ro t ec t ive  devices were conm ider ed c o n t a r n i n c t e - d  when the ~~~~ ~ f
c o n t a m i n a t i o n  exceed~ d 100 c/m/ 55cm 2 as de te r~ai . ned b y p o r t a b l e  al p hii  s~~rv
in s t r u m e n t s .

I Vehicles end equi pment were not remeved from tire Project 57 area unless c~-~ t -~- ire-
- t ion levels were such t h n t  portabl e al p ha survey i n s t r u m e n t s  ind ica ted  ieS~ t~~I”~

500 c/m/55cin 2 of al pha ac t iv i ty .  (h i t her  levels were decontr~ninated.

Nasal swa bs were taken from al l  persons leaving the contaminut cd area , nrd r r c,h
i n d i v iuu a l  submit ted  u r i n e  samp l es for anal ysis.

I Decontamination:

‘ 
Perso nnel leaving the contllminated area were moni tored an d  t h e i r  p r o t e c t i v e
clothing removed and denosited in the receptacles provided , one for reU~tiv c~y
clea n (less than 1000 c/nr/55cm2), and the other  for hi ghly con ta m ina ted  c lo t J ~~rrg .
All persons were mon itored with portable al pha survey instrunients and nasal swabs

I were t aken .  Af te r  en t e r i ng  the b u i l d i n g  and showering,  personnel  entered t h e
- “c lean ” area and dressed in th e i r  personal clothing.

Animals  removed from the contaminated area were moni tored arid , i f  c o n t a m i n a t e d ,
Were decontaminated b y the use o f vacuum cleaners  and by washing with  ~c~~p an d
water .

I All equipment and vehicles exc eeding permissible level s of contam ination were
decon t aminated a t  the Project 57 s i te  before re lease .  Equi pment  and d~vicc s v’crc
buried in a location provided for t ha t  purpose if decon tanination was not success-I ful .

I -

1 -22- 

-

- ‘- -



- - 
-

I Other Services: -

Prior to the Project 57 detonation , it was necessary to clear the area repeatedly

I of range cattl e which were grazing near the several water holes in th e Lest area.
Had-Safe personnel continued to drive the returning cattle from the area after the
detonation unt i l  the con t aminated area (10p 1

U~ /:12) was fenced wi th  ti rue strand

barbed wire on Ju ly  2. ‘Ihe rnasimuia number of cattle in the area was est imated  at

I 300-head

Impactors were collected for Sandia Corporation on U-day and recovery o~ batteries

I and pumps Iran impactor stations was comple ted on J) / 2 da)’s.

Air filters, fallout trays, imp actor pads , and about 126 soil samp les we re pack-

I aged an d shipped to Sandia Corporation. Continuing air samp les were t ak en  around
the Decontamination Building and in the ground zero area and analyzed in the Bad-
Safe Laboratory.

Prog r am 72 recovery parties ut i l ized S ott fu l l - f ace  air- supp lied mask s and Type II
a ir  cylinders supplied by the Had-Safe Division.

I A nDbile rest station for persons working in Zones C and U was manned by Had- Safe
personnel . A monitor with first-aid training was a member of the operating crew.
Clean clothing, washing and drinking water, soap, towels, nose swipes, etc. , were

‘ 
carried, ‘this unit operated through U / 3 days. - -

Caily radiolog ical surveys were made inside the Decon t amination Building and in
surround ing “cl ean ” areas u t i l i z ing  alpha survey instruments, filter pape r swipes
and air samplers.

Ant i -contaminat ion  clothing and equ ipment were issued to personnel en t e r ing  the

- I . area , and the oecontaminat ion fac i l i t ies  operated on a continuing basis. Nasal
swabs were taken from all personnel leaving the contaminated area and anal yzed by
the Had-Sa fe Division. Urine samp les were collected , packaged, anu shipped of f-

I site for analysis.

Soil samples and addi tional fallout trays were routinel y collected , packaged and

I 
shipped as requested. 

‘ -

3. 2.4 Bata

1 Survey s and Sar~ip ling:

Pre— shot surveys indicated no si gn i f ican t  al pha , beta or gamma ac t iv i ty  in the

I test area.

An initial post-detonation survey of the ground zero area indicated extensive

I 
al p ha con tamina t ion  but  no C;i gnificnn t beta-gamma acti vity.

Resu l t s  of a i r  sam ples  ob ta ined  Ap r i l  3J at locations 500 and 1000 feet from
groun d zero w i th  a 15 knot  w i n d  b lowing from the  southeast  were as follows:

I H
I
I -

~~~~~
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1 Location Long-Li~ eL ~L~ ha dim p~rJ’l0
5(Y) feet ~QjI0 feet

I North 498 686
East. 200 12.7
Sru t~h 217 258

I Vest 304 183

Air samples collected on the north side of the Decontamination Bijidint indi cated

I ac t iv i ty  of less than 32 4/rn per M3 during the interval from April 24 to April 30.

Daily surveys and swipes inside the Decontamination Building indicated no si gni fi-

I 
cant alpha contamination.

Personnel Contamination :

Nasal swabs obtained from 389 participating personnel in the first week following
the detonation were negative except for one individual who ramoved his full-face
mask in the vicini ty of ground zero. (Subsequent body fluid sampling from this

I individual indicated no s ignif icant  in terna l  exposure) .

A t o t a l  of 73 urine samples were obtained from personnel of part icipat ing groups
and fo rwarded to their organizations. All groups reported negative results.

Ha d- Safe ~ianpower:

I IThen the Project 57 operation was at  the hei ght of its activity, 56 men were used
for tray collection , continued surveying , sampling, packaging, and m a intenance of
t ire Decontamination Building.

Mater ia l  and Supplies:

Anti-contamination clothing and equipment issued to 389 persons from Apri l 24 to

1 April 30 included the following i tems:

- Item Number

I Shoe Covers (pairs ) 601
Gloves (pairs) 430

I Coveralls 339
T-Shirts 389
S~or ts 389
Socks (pairs ) 389

I Caps 389
thoes (pairs)  152
F~ill-Face ?~~sks 96

I Mi scel laneou s i tems issued during this period included nasal swabs, urine sample
ki t s , spare f i l ters , hand cream , masking tape . etc.

I Free April 30 to Octobe r 22, the following supp lies were i ssued at the liecontam i-
nation Building:

I -
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I
‘ Nasal ~~~~~ ~~_;0 

c-I

I 
Drinkin g (ups 2 5 0
Shoe Covers (psi rs) 2748
Coveralls 1900

- - I 
Cotton Gloves (pairs) 3775
Surgica l (ups 353’)
Shorts - 13 34
T-Shir t-s 1190I Towels 1160

Iteu Number

I Socks (p air~c) 952
Resp irato rs 689
Full-Face Mask s 563
Paper Bags 550
Plastic Bags 428
Masking Tape ( rolls) 150
Surgical Glov es (pairs) 120
Kimwipes (boxes) 57 -

~~

• Alcohol (p ints) 12

I Fend-X (tubes) 12

3. 3 Bultzmenn (May 27 through May 31, L957 .~

I Bolt zmann was a 500-- foot tower shot in Area 7. The device was detonated at 0455
hours ~n May 28, 1957. The mushroom cloud rose to a hei ght o.f 33, 000 fee t M9~ and

I moved in a general north westerl y direction.  Becovery operations commenced at 0608
hours.

3. 3. 1 General Monitoring BranchI The aeri al survey te~~ (11-2 1 helicopter) was dispatched at 05 10 . and proceeded on a
predetermi ned route over Area 7 at a 25- foo t al ti tude . Due to ground haze and dust

I resul t ing from the shot , ground po in ts  could not be identified. The helicopter
returned contaminated a f t et  fl y ing through the  radioactive cloud. The rotor area
measured 200 mr/hr  gamma , but the general con tam ina t ion  level was below 1. mr/hr

I The rotor arer decayed to less than 7 mr/h r in two hours .  The helicopter was
dispatched again at 0700 and comp leted its readings in Area 7 at 0749 . The hel i -
copter then made a run aver other test areas to determine dose rates at points of
interest. -

i i The ground initial survey team s consisted of thc Branch Leeder , two senior moni-
tors , and four monitor teams (t~o moni to r s  per t eam) .  The Mercury h ig hw ay was

I 
surveyed by a team of three addition al men. At 05 10 the tc~~-s departed through the
Security Station to the Yucca area.  The north Mercury h i ghway survey team en-
countered con tamina t ion  of 10 mr/h r and 100 m r / h r  at Nevada  Grid Coordinates
approximatel y N 860. 800, E 681.400. The patrol turned back and nttcsspted to bypa ss
the cont an in at i on  by detouring over the road lc~i d i n g  nor th  f rom Area 2 access Iroad , but the sam e cont~ nin at ion  levels  were a~ m iin  encountered at approximately
N 869.500 , E 672.550. O~ advice tkrou -’h iiod-S ::fe radio net control , the patro l
re tu rned  to the Q’-2  for  f u r t h e r  i~~3t ruc t io ns .

V.



I
I The k ’ i.t~ ground survey party proceeded to Area 7 and completed i ts  i n i t i a l

survey au. 0607 h o u r s  (mid-t im e of survey 055 1). After the 10 mr/h r and 100 mr/hr
love tm were establ  ished , some of these monitoring teams proce eded to survey the

I ot h .~ - te~~ area s .  Ire as 1., 2, and 4 were found free of contamination , but. Ar eas 9
and 12 were con tr - qdnat ed .  Access roads in Areas 9 and 1~. were bar ricaded , and
r adi  5 t i o f l  war n ing  si gns were posted.

I 1 -’m~ v~ ys of thc ~h~ t area were made as follows:

Date Re- Survey - Mid-t i m e

I 
days hours

pl ay 28 11 / 7 - 
- 13 19

S~ay 29 D/ 1 0648

1 May 30 D/ 1 0913
June 1 U/ 3 0550
June  2 D /  4 0538
June  5 D / 7  1352
J une 7 D /  9 125 4
June  11 U / 13 1316

At ( 5~u hours on ii / 1, a Ha d- Sa fe check station was established at the Buster-
J a r ~ l~’ Intersection , (BJY) , on the main access road leading into Area 7. This

I 
chcc~ rtation was manned continuously until 2300 hours on June 1.

At (~730 hours  on D / 1, a Bad- Sa fe check station was established on the access
ro.~d UU° northeast of Transformer Sib-Station 52 in Area 2 due to contamination

r in k- -~ ~ and 2c.

Ch~ . k ‘t .at ions periodi cally di spatched roving monitors to the contaminated area s
- I to ~~k on presence of individuals in those areas.

Mo irmr s diverted Watertown and Area 13 traff ic  through Station 3- 356 to Station

I 
7- 3~6 c~r~d over Papoose Lake road because of contamination on the Merc ur y Hi ghway.

Sev,~-r monitors were provided as support for scheduled p roj ects. Standb y rio n it ors
wer.~ utilized to support non-schedul ed events. One monitor was dispatched to News

I Nob and two monitors to Jackass Fl a ts to check those areas. No sign ificant radia-
- 

tion wrc s encountered.

At (:~u0 hours on 1) / 1 contaminated areas were marked wi th 10 mr / h r  and 100 mr/hr
signs.

I i 3.2 P 1e tLin~ and Briefing Branch

Ii ’- sults  of the surveys were plotted for display at various locations (Figures No.
3. 3. 1 through 3. 3. 5) .

I
I I

I -
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I
Briefings were conducted and area access permits were certifi ed for each party as

I 
follows:

Bate Scheduled Projects Personnel
Parties Involved Involv ed

I 1)-day 15 13 52
1 3 / 1  . 18 57

I 1)12 48 . 170
1 3/ 3  97 308
L / 4  ...IL 275

Totals 269 13 862
3.3.3 Decontamination Branch

I 
The followi ng itens were decontaminated at the (2-6:

Equipment Number

I Vehicles 62
S~oes (p a ir s )  35
Generat’ir 1

I 3.3.4 Special Assi gnments Branch

Two boxes of soil samples for  Proj ect 3.8 ,  Depar tmen t of Defense , (IDU) , we re

I monitored , processed , and cleared for release from the Test Site.

Air-borne Badio a c t iv i t y  ( 13-day Averages):

I Air Samp les:

Location Long-Lived Alpha

I d/m per

Warehouse 6 Background

I (2-2 Background
Area 2 Background
Gate 385 Back ground

I Area 13 Back ground
Well SB Background

Fa l lou t  t rays  surrounding the shot are a at  an average dis tance of f ive  miles

I indicated no set t led al pha a c t i v i t y .

No increase in r a d i o a c t i v i t y  was noted in well and drinking water sarsple s.

I The only si gn i f i c a n t  gauvn a r a d i a t i o n  due to f a l l o u t  in manned on-s i te  areas
- ( exclusive of test areas) tm~S 4 mr/hr at Security Station 3e5, mea sured at 11 / 10

I hou rs. 
-

Badiation surveys in “clean working and livi ng areas ” in  Mercury and the (P Area
were negat ive.

I- -
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I The fo l lowing  snisp les were analyzed u i  the laboratory :

Type Number 
-
~I Water Samp les 4

Air Samples 128

I Sirface Swi pes 82
Fal lout Trays 30

Total 244

3.3.5 Training Branch
--I

I h ou r l y  llealti i and Safety lectures were given at Building ill each day to new
Nevada Test Site personnel. ‘

~~

A Bad-Safe indoctrination lecture was given to a group of 14 North A t l a n t i c  Treaty
Organizat ion  observers in the i r  observer area just prior to the I3oltzmann shot.
A 13ad-Safe initial survey map was developed in the observer area after the shot
for the benefit of these obsurvers. They were escorted to the 10 mr/hr line after
the detonation and given a br ief ing on f a l l o u t  and use of instruments.

A lecture on h ad-Sa fe anti-contamination clothing procedures was giv en to 15 FSI -~‘

personnel at aiilding L U .

A two-hour Bad-Safe re-orientation lectur e and tour was given to eight previously

I t rained WI) monitors and 10 FSI emp loyees at the CP-2.

3.3.6 Personnel Lbsimetry Branch

The following dosimetry services were provided:

I’ilm Badges:

I Issued Processed & Recorded

• 
May 27 837 495

I May 28 565 754
May 29 627 758
May 3) 567 452

I May 31
Totals  3139 4236

I Dosimeters:

Ebte  Is sued Received I
I

I May 27 0 0 a-,
May 28 183 160

I May 2) 172 180
May 3) 228 2~ )
May 31 218
Tra~a I s  801 - 790

I -3a~
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I
1 3.3.7 Lngistics Branch

Mt i -~on t am inat ion  clothing, material s and supp lies were issued to 657 people as

I follows:

I tem Number

Coveralls 371
- Shoe Covers 658

Other Clothing 897
Miscel laneous I tems 549

The laundry  p~~cevsed 1124 pieces of anti-con tamination itc~s.

3. 4 Franklin (June 1 throu~~ June 3, 1957)

- Franklin was a device fired from a 300-foot tower in Area 3. The device  was
detonated at 0455 hours on June 2, 1957. The usual mushroom shape was seen only
br ie f l y, as the stem quickly settled back on the Test Site. The top ~~ the mush-
room clou d rose to less than 20 , 000 feet MS. and t oved west of due n orth at a very
low speed (approximatel y 330 degrees at 10 knots).’ The fireball did not reach the
ground, and it was estimated that there was little debris in the cloud. l~ecovery
operations commenced at 07 15 hours ) .

3.4.1 General Monitoring Branch

The aerial survey team was delayed by dust in the shot area. Instead of depart ing
at the scheduled time (Ii / F minutes), the flight left at H / 1.5 hours.  The
radi a tion inteu sity was found to be 10 r/b r at Ii ~ 1.7 hours (063?) at an altitude
of 25 feet ov -r ground zero.

Ground tea-as fo r  i n i t i a l  s u r v e y  of the shot area  depa r t ed  at H / 15 minu tes
( OSLO ) The team encoun te red  10 mr/h r  at Nevada Grid Coordinates N 832.000.

I E 679. 500. The convoy was ha l t ed  and one m o n i t o r  proceeded un t i l  ~~0 mr~ h r  was
encountered at N 834 .000, E 679.500 at 0520 . aad-Sa fe net control was no t i f i ed  by
radio and the  survey was del ayed u il U / 30 minu tes  (0525 ) .  At U / 25 m i n u t e s

I (0520) one monitor proceeded to the main  access roads to Areas I and 3 and en-
countered no si g n i f i c a n t  r a d i a t i o n . At 0550 , 10 mr /hr was encountered at N 846 .
050 , E 679 .74 0; 100 mr /h r  a t  N 847. 100 , C 679 . 750; and r /h r  a t  N 852.900 ,

I E 670 .620. The i n i t i a l  sn~ vey was comp le ted at 0645 hours.

The teams for ground surv - areas other than the shot area (one senior moni tor
and t h r ee  ~ion i to rs)  s t a r~~ ~~ d / 15 minutes (0310) and encountered radiation

I in tens i t i es  of 400 mr /hr  in Area 2 , 300 mr/hr in Area 4, and 14 mr/hr  at ground
zero in Area 9.

I At 0600 hours on 13-day , the Bad- Safe check station was establ i shed at the BJY. I t
was operated continuou sl y by two-man crews until 2400 hours on 13/ 1. Thereafter,

- 
the stat ion operated as required by area act ivi t ies  through June 4.

I Uc- surveys were made as scheduled. The mid- time on the ii / 6 hour re- su rv ey could
not be determ ined b ecpu se th is  re-survey was started before com p leti on of the
initial survey and there was some overlapp ing of data. Other re-surveys were

I conducted as fo l lows:



( . 

-

I . 
. Date 1e_ sury~y Mi d-tiui e

days hours

1 
June 3 13 / I - 0604 hours -~
Jime 4 D/ 2 1313 hours
June 6 13/ 4 1346 hours

I A total of eight monitors were pr ovided on thot day .

At 0700 hours on Ii / 1, contaminated areas were marked wi th 10 mr/hr and 100 mr/hr

I signs.

3.4.2 Plotting and Br~efing Branch 
-

I &irvey re.sults were plotted for di splay at the various locations on the Test Site.
(Figures No. 3.4. 1 throug h 3.4.5) .

I Briefings were conducted and area access permits were certified for .~ach party as
follows:

I Date Scheduled Projects . Personnel
Parti es Invol ved Involved

j

• D-day 52 24 377

I O / l  113 -- r
D / 2  105 - - 42 1 L

I Total s 270 24 1083

3.4. 3 Decontamination Bran ch

A tota l of 94 vehicles were decontaminated at the cP-6:

3 .4.4 ~~ecial Assi gnments Branch

I Ten vehicles  were monitored and clcared for release from the Nevada Test Site.

I Air-borne Radioac t iv i ty  (D-duy Averages):

Air Samp les :

a Location j~~ g-Lived Alpha
d/m p e r M 3

~~~g Mercury Background

I Gate 385 Back gro un d
~P Area Background
Area 13 

- Background

I Fallout Trays:

Location Long-Lived Al ph a

I d/m per ft 2

U M ercury - 57
( P A rea 50

I Area 2 84

I - 
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I Location j~~ i~- I i ved Alpha

- 
u / rn  per ft z

Gate 385 32
Area 13 Background
Shot Area (Aver - -~ 16

— I No increase  in r a d i o a c t i v i t y  was . - t e ~d in well  and dr i nk ing  water  samp les.

I 
The only s i g n i f i c an t  gmm o~ radi~~~~- ~evels due to fallout in  populate d on-s i te
a reas ( exc lu s ive  of test areas)  w ar- a Inax im an of 10 mr /hr  at the  (2- 2 as measured
at  ii / 2 hours  wi th  an ~ X- 5 ( s h i l l - I  c losed ) h e l d  t h r ee  feet  above the ground.

- Ba di ation surveys in ”clean ~~r k i s s -~ ~nd l i v i n g  areas ” in Mercury and the CP Area
were negative. -

The following samples were analy - .:-~ in the la lora to ry :

~~ 
Number

I Air S~c~p les 72
N asal Sv~bs 23
Surface  Svi~~~ 74

I Fallout  Trays 40

Total 209

1 3.4.5 Training Branch

- Rourl y Heal th  a nd S a fet y  1ectu r ’~s we re  given each day at~Buildi ng 111 to new

Nevada Test Site personnel.

- A Bad-Safe re-orientation lecture ~-~sI tour was g iven to three previous ly  t ra ined

I OW monitors at the (2-2.

3.4.6 Personnel L~ simnetry Branch

- 

- I The fol lowing dosimetry  se rv ices  \ - - r e  provided:

- F i lm Badges:

I Date Issued Processed & Beported

Jun e 1 420 843
June 2 608 572
June 3 3~- 1 436

Totals 1369 1851

Dosimeters:

I L)ate Is~~ied Received

June 1 304 290
Jun e 2 -~07 421

I Juno 3 122 
- 140

Total s 833 85 1

I - 36- 
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I- 3.4.7~ Logistics Branch

Ant i-contamination clothing, materia ls  and supplies were issued to 882 people as

I follows: -

I tem Number

Coveralls - 338
Shoe Covers (pairs) 1135
Res~Li.ra tors 929

The l aundry processed 5665 p ieces of - ant i-contam i nat ion i tem s.

The stock and i ssue facil i t ies at the Q’-2 remained open on a twenty- four  hour
basis.

— 3.5 Lassen (June 4 throug h June 16 , 1957)

Lassen was a device , with very low p lanned yie ld , fired from a 5w-foot  balloon -

I—
anchored at an alt i tude of 500 feet above Area 9~ The device was detonated at 0445
hours o~ June 5 , 1957. A few seconds after  a brief flash occurred , a s~all cloud
rose approximately 6000 fee t !~~L and dr i f ted slowl y to sl ig htl y north of east
producing very little fallout. -

3.5.1 General ~lonitoring Branch

t 

The aerial survey team departed at 0500 hours and proceede d on a predetermined
course over Area 9 and other areas of in te res t .  The fo l l o wing  readings  were
obtained at an a l t i t ude  of 25 feet:

-I— Intensity Location Tine Area
mr/hr hours

‘ 

8 SE Winch [louse 05 38 9
4 \V Winch [louse 05 40 9

- 6 N Winch h ouse 0541 9

IS 
280 Ground Zero 06 12 9
250 Ground Zero 0532 3

1000 Ground Zero 0535 7

4 Ground Zero 0551 tO
~~ I Work Are a 0544 2c

Background Work Area 0559 12
5 Work Area 0603 - 2,2a,2b

I Background Work Area 0612 - 1

~ The initial aerial survey was con~,l eted at 06 15 a

Ground ini t ia l  survey teams departed at 0500 hours , The contaminated area was

I found to be small. The I r/hr  l ine extended approximatel y 150 yards from groun d
- zero. The mid -time of this survey was 0527 hours. At 0540 hn~,rs a ground surface

alpha reading of 4.5 x ~~ c/rn was obtained at a point 250 feet  sou th of ground
zero. lied-Safe net contro l was notified and the area wa s closed by the Test

I Director at. 0852 hours. 
- 

-

- - 
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I A g r oun d sur v ey of non- shot areas was made at 0500 hours. The onl y sign ificant
readings obtai ned were as follows :

I ntensi ty Location Time Area
mr/br hour s .~

2 5  Ground Zero 0520 I

I - tO Work Area 0613 2a

At 0510 hours a Bad-Safe check station was established to control access into Area

1 9. Dacontasination procedures were started on D-day and the area was decl ared a
non-radex area at. 2000 hour-s on D / L Roving nx ni tors were utilized to control
access into Areas 3 and 7.

Re-surveys of the shot area were made as follows: 
-

Date Re-survey Mid- time survey T~~e
day s hours

June 6 D / I  0900 Alpha

I The H / 6 hours survey was not made bec ause security controlled the area.

There were two party moni tors provided to proj ects and for BEEW support.

3.5. 2 Plotting and Briefing Branch

Results of the surveys were plotted for display at various locations. (Figure No.
3.5.1).

A re- survey for alpha contanination was conducted at 0900 hour s on D 1~ 1, and the
area was declared non-radex ~t 2000 hours.

- 
. Briefings were conducted and area access permits were certified for each party as

follows:
— c_Si

t~ te Scheduled Projects Personnel

______ 
Parties Involved Involved

D-day 17 12 79

1 D / i  _
~Q._ .j.... .I~I Totals 27 17 112

I ~~~~~ Decontaninetion Branch -

Th e following item s were decontaminated at the cP-6:

I Equipment Number

Vehicles 124

I - El ectric Generator 1

I - 
- 

a -
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3.5.4 Special Assi gnments Branch

A tot al of 144 vehicles from Proj ect 3.8, IX~D, were monitored and cleared for
release fr~~ the Nevada Teat Site.

No signi ficant radiation level s we re encountered on the highway between the CI’-2

I and Mercury after the detonation.

- Ai r-borne Radioactivity (D-day Averages):

f Air Samples:

Location Long-Lived Alpha

I-. d/m per M 3

P Warehouse 6 Background
U’- 2 Back ground

I — Area 2 Background
P Gate 385 Background

- Area 13 Background

$ Fal lout Trays:

Location Long-Lived Alpha

I d/rn per f t 2
-
~ CP-2 17
I Ar ea 2 Background
I Gate 385 4.8 x

- Well Sb Background

‘ 
Shot Area (Average ) 14

No increase in radi oac tivity was no ted in well and drinking water . saap les.

I Radiation surveys in “clean working and l iving areas” in Mercury and the (P Area
were negative.

I Film badge s placed prior to the shot and collected at El / 48 hours indicated the
following gan~~ exposures :

I Location E~ osure

Gate 13 70 mr

I Gate 385 SO mr

- 
A special beta-gama a con tamination survey was conducted at &~ilding 501 in Mercury.
Floor scanner and ?IX- 5 results were negative. Maxirnun contamination obtained from

I swipes was 40 d/m per It 2.

The following senpies were analyzed in the laboratory:

I -

I .

I .



p-c

I . -

I . i!Ef.- Nunber

Air Samp le 118
Nasal Swabs 255

I Surfac e Swipes 16 12
Fallout Trays 137
Water Samples 16

I . Total 2138

3.5.5 Training Branch
I

Hourly Health and Safety lectures were given each day at Biilding 111 to new J
Nevada Test Site personnel.

I
The Basic Bad-Safe Monitor Training Course was given to 46 DCI), Edgertom-Germes-
hausen and Grier , (EG~G) , and Bad-Safe Division personae!.

I A two-hour re-orientation lecture and tour was given to tO WD personnel at the j
A one-hour lecture on proper use of Bad-Sale a nt i-c~ontam ina tion clothing was

• g iven to 12 FSI personnel at Building Ui.

i A discussion of Bad-Sa fe operations was given to approximately 42 members of- the
I 

Boulder Dam Section of the American Chemical Society

3.5.6 Personnel Dosimetry Branch

The following dosimetry services were provided:

Film Badges:

Date Issued Processed & Recorded

June 4 316 741
June 5 247 248
June 6 235 242
June 7 123 185 1
June 8 86 11.5 Li
June 9 61 6

I June 1.0 144 149
I June 11 94 101 j

June 12 75 363

I June 13 53 800
June 14 76 400
June 15 84 1020
June 16 48 31

Totals 1642 4401

I I -

- 
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I . Dosimeters: -

Date Issued Received

1 June 4 115 110
- June 5 186

J une 6 39 37

I June 7 78 8R
1 June 8 5 5

June 9 1 - 1
I June 1 0  0 0
I J u n e 11 0 0

Jun e 12 6 6
June  13 144 22

V Jun e 14 - 4
J une 15 0 0
June 16 0 6

I Totals 582 455

On June 6, this bran ch issued 2500 film badges to the 0ff- Site Ra c-Safe Organi-
zat ion.

- 

On June 13, approximately 2200 film badges were received from the Off-Site Red-
Safe Organizat ion for processing and reporting.

- - 3.5.7 Logistics Branch

I Anti -contamina t icm clothing, mater ials and supplies were issued to 1123 pecple as
follows:

I Item Number

Coveral ls  556

I Shoe Covers (pai rs) 931.
Respirators 856
Other Items 2394

I The l aundry processe d 829 2 p ieces of ant i -contaminat ion item.

- 3.6 Wi l son (June 17 throug h June 22 , 1957 )I
Wi l son was a device fired from a balloon suspended 500 feet above Area 9. The
device was det ’cn at ed at 0445 hours on June 18 , 1957 . The mushroom cloud rose to

I above 30,000 feet MSL with the top separating cleanly from the stem and being
blown north of due east at about 12 knots. The cloud stem dragged at low altitude ,
move d more rap idly in the mi ddle , and more slowly near the top, making it spread

I Out in a long “ \ ‘ - The section below 20, 000 feet was blown very slowl y to slightl y
nort h of due west.

Surface winds were predicted light and variable prior to the detonation, with some

I possibility of li ght winds out of the north. Therefore, shortly after the deto-
nation observers were evacuated from the Control Point and surrounding area as a
precautionary rcc_asure. The venti lat ion system of the CP- 2 was turned off. All

1 -
~~~~~- 

-
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I building entrances with the excç~tion of the entrance to personnel decont amination
facil ities were secured to minimize spread of the anticipated radioactive fallout.
A minimum number of Ba d-Safe  personnel remained at CP- 2, to p rovide necessary
support to partici pating agencies.

3.6. 1. General Monitoring Branch

I - The aerial survey was postponed in accordance with the Test Director ’s evacuation
order at 0450 hours. The team departed from the helicopter pad at the Control
Point at. 1145 hours. Fl ying a pre detemnin~d course , the team ma de three surveys

I over the shot area at altitudes of 25, 50, and tOO feet. Six predetermin ed po ints
I were check ed on each of these surveys over Area 9. Pertinent data obtained at a

mid-time of 120 1 hours is as follows:

f Int ensi ty Iocation Altitude ]
mr/hr feet

I 35 N 871.00, E 6795 .75 25
I 40 N 871. 00, E 6795.75 50

45 N 871.00 , E 6795.75 100 -

I 200 North Winch Site 25
J 200 North Winch Site 50

175 North Winch Site 1(0

I
. 

75 Southeast Winch Site 25
50 Southeast Winch Si te 50
7C Sou theast Winch Site 100
200 West Winch Site 25I 175 West V~nch Site 50
1.00 West Winch Site 100
200 9-300 Bunker 25

I 275 9-300 Bunker 50
250 9- 300 Bunker 100

100, 000 Ground Zero 25
75,000 Ground Zero 501 60 ,000 Ground Zero 100 ]

I 
The aerial survey team flying at an altitude of 25 feet obtained the following
intensities in other areas:

j
Intensity Area Time

1 mr/hr hours

5 3 1150
350 7 11531 0 10 1208
3 2c 1029
0 12 12121 0 2 1.215

25 4 1220

I The init ial  grou:d surve y was delayed unti l 0607 hours. The mid- time of th i s
survey wa s 0639 hours.

I -

I .
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I
I . Check stati ons to control access into contaminated areas were established at the

BJY , Area 4, an d Area 9 access roads.

I Be-surveys of the shot area were made as followa:

Date Be-survey Mid-time

I 
day s hour s

June 18 D/  1/4 1.131
June 19 D / 1  - .0529
June 20 0/  2 0523
June 21 0/  3 0524
June 23 0 / 5 0837

I June 27 0 / 9  0718
- 

There were 1.0 monitors assign ed to projects and REEW support, and three manitors

I 
retained on standby.

3.6. 2 Plotting and Briefing Branch

I Results of the surveys were plotted for display at various locations. (Fi gures No.
3. 6.1. through 3.6.5) .

I Briefi ngs were conducted and area access p ermits were certified for each party as
follows:

Date &heduled Project s Personnel

1 — Parties Involve d Involve d

- 0-day 71 24 290

- I
D / I 27 9 144
0/2 12 .7 41
D / 3  29 7 123

I D / 4  17 U 87
Totals 156 58 685 -

3.6.3 Decontami nation Branch

The following items were decontaminated at the CP-6:

Equipment ~iumber

Vehicles 72
Electrical Instruments 35

3.6 .4 Special Assignments Branch

I The following radio active material was monitored and cleared for release f rom the
Neva da Test Site:

I-
I - 

-
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No. o f Boxes Agency

- Soil ~aR~)les Program 3. 8

I Soil sampLes Proj~~t 2.2
Metal Samples 2 Sandia Corp.

I Air-borne Radioact ivi ty  (Three-Day Averages ) :

Air Saep les:

Location - - 
Long-Lived Alpha

- 
- - d/m per

Warehouse 6- - Background

~P-2 0.1.
Area 2 0.3
Gate 385 0. 4

r Area 13 0.2

- Fallout Trays: -

1 Location - Long-Lived Al pha
d/m per f t 2

I Warehouse 6 34

L. Well 5
cP-2 .370
Area 2 84

1. Gate 385 84
Area 13 17
Shot Area (Average ) 50

L.. No increase in radioactivi ty was noted in well and drinking water samples.

Radiation surveys in “clean wor~ ing and living areas ” in t~ercury and the (P Area

were negat ive.

The total accumulated dosage as determi ned by film badges at Security ~~te 385 for
the 72-hour period immediately following the detonation was 38 mr.

The following samp les were analyzed in the laboratory :

1.. Type Number

Air Samples 98
L Nasa l Swabs 124

Surface Swipes 708
Fal lout Trays 61
~‘later Sampl es b

‘lotal 997

L

_ _ _  
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I 3.6.5 Training Branch

A four-hour Rad-Safe lecture was given to Pr ograr~4 36 , CE’IG, p a r t ici p ants  on

I Jun e 19 This was followed on Jun e 20 by a two-hour Bad-Safe procedure and orien-
tat ion tour ot U’-2.

I A lecture on i3adiation and Radiolog ical Safety was g i ven to a group o f appro xi - 
—

mate ly 50 FCDA visitors.  Training Branch personnel Hccornpa nied t h i s  group on a
four-hour tour of the Frenchmen Flat Area.

I A two-hour re-indoctrination lecture and tour was giver. to five CElL personnel on
June 22. and to two DOD personnel on Jun e 24 . at CP-2.

1 3.6.6 Personnel Desimetry Branch

The following dosimetry services were provided:

Film Budges:

Date Issued Processed & Recordeu

June 17 84 140
June 18 461. 382

t June 19 2~ 1 186
June 20 22) 125
June 21 2)9 100

I - June 22 702
I Totals 1.957 1077

Dosimeters:

- Date Issued liecei ved

1 June 17 0 01 June 18 
- 

275w 217 4•j
June 19 45 20

I June 20 56 25
I June 21 44 40 

JJune 22 23 20

I Totals 443 322

3.6.7 Logistics Br anch 
.

1 An ti-contamination clothing , materi als and supplies were issued to 703 people as
follows:

I It em Numbe r

Coveralls 521

I Shoe Covers (pairs)  643
Respira tors 422

The l aundry processed 7788 pieces of an t i - con tami na t ion  i tems p Ius  595 p ieces
for Indian Springs Air Force Base , (ISAI- B) , p ersonnel.

‘ 
‘-1
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I A general search of Yucca Flat , Frenchman Flat, and the Mercury area resulted in
the emliection of the following:

- tèimber

I Coveralls 52
Shoe covers (pairs) 34

I . Respirators 227

Total 313

I ~~ Priscilla (June 23 through July 3, 1957)

Priscilla , a Military Effects shot, wss a device suspended from a balloon 700 feet

I above Fr enchman Flat. The device was detonated at 0630 hours on June 24, 1957. The
mushroom top of the cloud rose rapidl y to above 40,000 feet MSL. It moved in a
direction slightly north of due east at a speed of about 22 knots.

I 3.7.1 General Monitoring Branch

The aerial survey ’team could not carry out its mission because of severe dust

I conditions. The survey was attempted at 1119 hours’ but heavy dust still obscured
ground poi nts and the helicopter returned to its Frenchman Flat access road pad at
1136 hours. At 1.305 hours the team was able to make a survey over a predetermined

I course defined by an arc extending f rom 2300 to 2950 at a radius of 220 0 feet f~~~
ground zero. The results of this survey were as follows:

Intensity Location AltitudeI r/hr feet

8 South E)~d of Arc 50
-I 7 Center of Arc 50

- - 0. 5 North End of Arc 50

I - The helicopter returned to its pad at 1335 hours. .~esults of aerial surveys overgroun d zero in Frenchman Flat were as follows:

Intensity Al t i tude  TimeI r /hr  feet hour s

100 D / 1 500 0915

I 8 D / 2  500 0913
30 D / 2  200 0915

I The ground initial survey of the shot area was temporarily delayed by severe dust
conditions. The mid- time of this survey was 0809 hours.

Six survey monitors determined radiation levels in Ar eas 1, 2 , 3, 4, 7 , 9, 12, and
Jackass Flats. No increase in activity as a result of the shot was detected.

Check stations to control access into the contaminated areas were established at

I IVell 513, the junction of the Short ~~le Line with Mercury Highway, and the junc-tion of Frenchman Flat access road with Mercury Highway.
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1 -



I - 
- 

. 
. 

- 

- 

-

I lle L su rveys of the shot area were made as follows:

Date Re-survey Mid- time

I
— 

~~ys hours

June 24 b /  1/4 1.308
June 25 D /  1 0658

I . 
Jun e 26 D / 2  05E0
June 27 D / 3  0548
June 20 &/4 0909
June ~ D / 5  0846

I July 1 i)/7 0627

Because of securi ty restrictions, only “Q” cleared person nel were permi tted to
perform the above re-surveys.

There were 10 monitors assigned to projects and for BEE~D support.

3.7.2 Plotting and Briefing Branch

Results of the surveys were plotted for display at various locations. (Figures No.

1 3.7. 1. throu gh 3.7.5 ).

A secondary briefing and area access permit f ac i l i t y  was established in the
Frenchman Flat area to expedite recovery operations.

IL
Briefings were conducted and area access perm i ts were certified for each party as
follows:

Date Scheduled Projects Personnel

— Parties Involved Involved

I D / 1  ii? 41 541
D /2  32 13 1.58

1 D / 3  55 10 194
I D /4  39 14 1.57

D / 5 55 12 1.47

I D / 6  10 7 26
D / 7  42 1.2 87

47 18 13)

I D /9 33 1.1 90
D/ 10 16 9 52

Totals 451 147 1.582 ‘4

1 3.7.3 Decontamination Branch

I 
The following i t ems  were decontaminated at the Q’-6:

- Equi pmen t Number

I Vehicles 1~~
Mines and Fuses 30
Pressure Time Gauges 30
Samp le Holders 26
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A total of 40 vehicles were processed at the Frenchman Flat Fiel d Decontamination

facility. -

3.7.4 ~~ecial Assi gnments Branch

The following radioact ive material  was monitored and cleared for r’~ie ase from t h e
Nevada Test Site:

— Material No. of ~~xes Agency

‘~Sheat 54 Project 28.2
Soil 3 Sandia Corp.

The following soil samples were obtained at the request of Sandia Corporation:

- Loc ation Number

Area l3 18
- - Area 9 Ground Zero 4

Frenchman Flat 4 .
(Inside the 100 mr/hr

— 

contou r li ne)

No significant radiation levels were encountered on the highway between the G’-2
and Mercury after the detonation.

Air-borne Radioactivity (U-day Averages):

Air Samples:

Location Long-Lived Alpha
dim per M3

Warehouse 6 Background

~P-2 Backgro un d
- Area 2 Background

Gate 385 Background

I Area 13 Background

J 
Fallout Trays:

Locat ion Long-Lived Al pha

I d/rn per f t~
Wa r ehouse 6 Background
Wel l 5 101.

I 
(2-2 Backgroun d
Area 2 Background
Gate 385 50

I Area l3 84

No increase in radioactivity was noted in well and drinking water sample s.

I Radiation surveys in “clean working and living areas” in Mercury and the (P Area
were negative.
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I The fol lowing samples were ana l yzed in the l a b o r a t o r y :

I Air S~~p Ies 64
Personnel Swipes 105
Surface Swipe s 497I Fallout iray s 37
Water Sam ples 

____

I Tota l 709

3.7.5 Training Branc h

Bad-Safe or ienta t ion  lectures wer e given to military, Los Alamos Scientific
Laboratory , (LASL) , and FCU% observers. About 156 persons were present. A dis-
cussion was hel d wI th  members of the Las Vegas \ a l l ey  Bsa ine ss  and Pro fessional
Wanen ’s Cl ub by a membe r of the Br anch . The three- day b asic tra ining course was

- - gi ven for EDt) and EIEEB) personnel. j
3.7. 6 Personnel Dosimetry Branch

The following dosimetry services were provided: U

I Film Badges:

Date Issued Processed & Recorded

1 June 23 13~3 105
June 24 743 667
June 25 8P9 ~226I June 26 1.578 551
June 27 1025 1090
June 28 898 166

I June 29 196 1013
June 30 83 166
July 1 829 [0-18
Jul y 2 137 137I July 3 

••.~~~~~~ ...362. ]
Total s 6604 653 1

I Ebsimeters:

Date Issued Received1 June 23 3)1 301
June 24 235 22)
June 25 55 260
June 26 57 100
June 27 212 130
June 28 0 0
June 29 10 10
June 30 0 0

- 

‘9

Ii
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I
Date Issued Received

July 1 U 11.
Jul y 2 0 0

• July 3 0 _L..
Totals 851 1032

3.7.7 Logistics Branch

Anti-cont amination clothing, m ater ials and supp lies were i ssued to l O u  peop le os
follows

Item - Number

- Coveralls 567
~ soe Covers (pairs) 897
Respirators 370
Miscellaneous 2254

The laundry processed 8359 pieces of anti-contamination items. - 
-
. 

-

A total of 335 sets of pre-packaged clothing for entry into full radex areas were
issued to LCD personnel for the Priscilla event.

3.S Coulomb “A” (July 1, 1957) -

Coulomb “A” was detonated on the ground surface in Area 3h a t  1030 hours  o n
Jul y 1, 1957. This was the secon d safety experiment of the Plumi,k&ub series. A

~‘nall cloud rose to about 1000 feet MSL.

3.8.1. General ~.lonitoring Branch

‘l’he initial ground survey departed from Station 351. at U / 1 minu te. The monitor-
ing personnel determined the gamma radiation level to be 2 m r/hr at ground zero.
M alpha survey reveal ed 15,000 c/~/55 cm

2 at the same loca tion . An extensi ve
alpha survey was carried out in an area con fined within a 50 yard radius around
ground zero . A general level of 15,000 c/m/55 cm2 was detected in this area .

The check station was placed in operation at U / 10 minu te s  at  a po in t  300 yards
south of the 2- 300 Bunker. CJ~eck station operation was discontinued a f t e r  I) / I.
day.

3.8.2 Plotting and Briefing Branch -

Results of the ground survey were plotted for display at various locations.

3.8.3 Logistics Branch

L Sixty-s ix  p roject personnel were issue d an t i - c on t a5 n in a t ion  c lo t }- in g for  t~ i~

Coulaab “A” detonation. Full radex clothing was issued to all peraonn el desiri ng
entry into the contaminated area to insure adequate protection against al pha
Contamination. -

-I
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I Mti-contamination clothing, materials and supp lies were issued as follow:

Item - Number 
5 4

I Coveralls 
- 

66
Shoe Covers (pairs) 93

I 
Bespiratory Devices 73

2.9 Hood (July 4 through July 13, 1957)

I Hood was an experimental device suspended from a balloon anchored 1500 feet above
Area 9 in Yucca Flat. The device was detonated at 0440 hours on Jul y 5, 1957. The 4
mushroom cloud rose to approximately 49,000 feet MSL. Its base was at 30,000 feet

• and it moved in a north—northeasterly direction from Yucca Flat at approximately
20 knots. -

3.9. 1 General t~bnitoring Branch

Monitoring participation involved initial helicopter surveys and surveys by groun d - ]
vehicles. The aerial survey team was delayed in its survey by heavy dust which

I obscured ground points. As a result, the initial aerial survey of the shot area
I was performed at It / 6 hours . The mid-time of this survey was 1043 hours. Results

were as follows:

I Intensity Location Altitude
r/hr feet - - -

3 North Winch Site 25 ;
_ 

-

1.5 Southeast V/inch Site 25
1.5 West Winch Site 25

I 20 Ground Zero 500

Aerial re-surveys in Ar ea 9 were made as follows:

I D / 1. (mid-time 0927 hours)

I 
Intensity Location Altitude

r/hr feet

1 - North Winch Site 25

I 0.5 Southeast Winch Site 25 
-

0.5 West Winch Site 25
4) Ground Zero 25

I D / 2 days (mid-time 0846 hours)

Intensity Location Altitude

I r/hr feet

20 Ground Zero 25

I ]
I . 

-

-
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The teams for the ini t ial  ground sur vey of th€ sh ot ~~~~ ‘ - t - - at 0445 lj o :r s .  The

-t - mid-time of this surv ey was 0536 hours . The t eamm were - z : -i - i to thtsin readings

leading to a closure of the 1.0 mr/h r contour line to the -
~nrth and east of ground

c- zero Iecause of roug h terrain and numerous brush fi~~a ig - ~-d by L,eton at -ion .
Mother ground survey team left at 0500 to determine intenai: ies in Ar t—as 1, 2, 3,
4, 7, and l2.

A~ 0522 hours on U-day, 
a Had-Saf e check station locat~ 5; ~t t .  Nev ad a ‘~.r i - l  (oordi-

nates N 861.5, E 682.0 was established on the ~-Iercury th~~ v iy  to con t~rni  access
into contaminated areas. This check station was ,n a in t a i r , -d ~a~ ly Iro ) ~~ hours
to approximately 1930 hours unti l  the area was declarosi n-u-ra dex at ~9~~) h-ours
July 1.3. -

Re-surveys of the shot area ~~re made -as follows:

Date Re-survey Mid~t ine
days hours

July 55 D/ 1/4 1052
July ô D /  A - 0613
July 7 D /2 08-18
July 8 D/ 3 0658
July 9 UI 4 0901
July 10 D/ 5 0702
July 12 D /7 0643
July 13 D/ 8 0730

Data were obtained on the D / 1/4 re-survey whi ch led to closure of the 10 mr/hr
line. At this time the 10 mr/hr. 100 mr/hi, and 1 i/hr li”-s were marked with
warning signs.

‘S 3.9. 2 Plott ing and Briefing Branch

Results of the survey s were plotted for display at various locations. (Figures No.

3.9.1. through 3.9.5) 
-

Briefings were conducted and area access permits were certified for each party as
• follows:

Date Scheduled Projects Personnel
Parties Involved Invol ved

C—day 30 8 126
D / 1  1.3 8 - 94
D /2 7 5 2)
I)/3 15 8 54
13/ 4 U 9 40
D/S 8 5 28
D/6 1.7 6 61

22 8 8 1
D / 8  9 US
Totals 1.59 66 61.9
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I
1 3.9. 3 L~ n t aJ n i n -~tiuu Branch 

-

The followi - .5 items were decontaminated at the Q’-6:

I ~~~jmen t Numbe r

I 
Vehic les 29
Pressure Gauges 20

- Electrical Devices 
- 

5
I3rock Il ouce I

I Telep hone 1.

3.9.4 Special Assi gr~:aerts Branch

I The fo l lowing  radioact ive  material  was monitor ed and cleared for release from the
- - Nevada Test Site:

- iaterial  No. of Boxes Agency

Scient i f ic  Instrunen ts I Proj ect 8.3
Baripactor Filters 1 Sandi a Corp .
Soil 1 Project 2.3
Instrunents I Project 6.2

The fo l low ing sources were received on the Nevada Test Site:

Sourc e In tens içy  Owner User

- Cs137 5 con es BEE(D Inst. Rep ai r
Ha 226 10 mil l icuries  UCLA Program 37 , CE5It

* University af California at Los Mgeles

No signifi c~r.t. radiation levels were encountered on the highway between the fP-2
and Mercury a f t e r  the detonation.

- Air-borne Radioac t iv i ty  (U- day Averages) :
Air Smaples: -

- Location Long-Lived Alp~~
d/m per

I Warehouse 6 Background
(P- 2 Backg round

1 Area 2 Background
J Gate 3~5 Background

Area 13 Back ground

I Fallou t Tr ays:

Location - Long-Lived Al pha

I dim per ft~
- Werehouse 6 Background

I 
-
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I . Location Long-Lived A!~~~a 
-

d/m per ft~

Well 5 &ckground

I (P- 2 
- 

Background
Ar ea 2 50
Gat e 335 20

I Area 13 Background

~~oL Area SO

I No increase in r a d i o a c t i v i t y  was noted in well  and t h i n k i n g  w a t er  samp les .

Badi ation surveys in “clean working and livi ng areas” in ‘~ercu ry and the ~P Are a
were negat ive.

S Exposures indicated from film badges pla ced prior to the shot and collected at

I 
ll / 120 hours were as folio-as:

Location Exposure
mr

I
I Cate 385 35

Area I3 3

I The following san~ lcs were anal yzed in the laboratory:

T1~~ Number

Air Samp les 1.1.5 -

Nasal Swabs 69
Sarface Sñpes 699
Fallout Trays 11.3
Wa ter Samp i es 13

I Total 1009

3.9.5 Training Branch

I A basic Bad-Safe t r a i n i n g  course , attended by five Bad-Safe Division personnel,
was coaçleted on Jury 6. I’

I A two-hour re-orientation lecture and tou r of the cP-2 was given to six IOU
• personnel on Jul y 9.

I A one-hour lecture and tour of the CP-2 was given to 9 Canadian milita ry personnel
on July 1.0.

The three- day Had-Safe training course was given to 14 EG&G , LOU, and HEEWI personnel on July u. J
A Bad-Safe lecture was given to 45 FO~A personnel on Jul y 13.I

I
I ..‘
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I - 3.9. 6 Personnel Dosimetry Br anc h

The fol lowing dosimetry services were provid ed:

I Film Badges:

S 
Date Issued Proc - -~~e-J &

1 - 
July 4 36 213
July 5 94 418

I. July 6 33 132
U - July 7 1.3 66

July 8 80 32 1.
July 9 54 1.98

I July 1.0 83 107
July II 125 237
July 12 136 247

- July 13 184 262
t .. Totals 838 - 233.).

I - Dosimeters: 
-

I 
Date Issued Recei ved

July 4 0 0
July 5 165 1.50
July 6 45 60

I July 7 32 32
July 8 33 25

• 
July 9 33

I July 10 27 14
July ii 32 45
July 12 2 2

I July 13 44 _.J~I Totals 405 361

I 3.9.7 Logistics Branch

Anti—contamination clothing, materials and supplies were issued to ~83 people as
follows:

- Item Number

I Coveralls 606

~~oe Covers (pai rs) 819
Respirators 552

I Other Items

The laundry processed 5397 pieces of anti—contamination items.

I
I
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I 3.kJ Diablo~~J~i1 y 14 tI~ i-~~- : ~-~ Jul y 22 , 1957)

Diablo was a device fi red from a 500- foot tower in Area 2b at Yucca Flat. The
device was detona ~ -c~ at  0430 hour s  on July 15 , 1957. The mushroom cloud, moving atI a ve r y  low spe~ d fro.n t he  point of detonation , deposi ted heavy fa llout across the
nor the~i at e r ly que-~ 

- - c t  of Yucc a F1a .

3. 10. 1 Gener a!  ~- i5 n i to r n~ ‘ - .c -in c h 
I

‘ihe aer i a l  survey t o m  complete i i t~o ini tial survey  at a mid-tine of 0645 hours.
The intc;cmity on a ~~d 5500 feet nor th  of Area 2c ground zero was 2 r/hr.  Aerial
re-surv ,--vs were rn~~- ie  on U / 1. , U ,~ 2, and 1) / 3 days. 3

‘ 
Ground survey t e-a~ s ~or the in i t i a l  radiolog ical survey of the shot area left  at
0435 hours. Repe~~-~I at tempt s  to  obtain data leading to a closure on the 10 tar/hr,
100 mr/h r. and I r;}~r l i nes  were unsuccessful , as a zon e of contamination extended

I 
away f ro~n ground zero into  in asss[~le terrai n to the north and east.

Another ground su rvey  team surv eyed the other shot areas at t ’ same time. The 3
result of thi s survey, with a mid- time of 0700 hours, was as follows:

I - ln ten~j~y Locat ion
n/hr

I 2.6 Ground Zero 10
1 ~Ji 1e North of Decon 13

3.0 tarninatjon Siack

I 2.0 Cecontarnjr,atjon Siack 13
2. 0 Gate 3~35 Yucca Flat
L3ack gro’in d ~Ve11 3 Yucca F l a t

I As Post ed Pr o- Shot Ground Zero 4
As Posted Pre-~~ot Ground ~~~~ 3 1As Posted Pre- Shot Ground Zero 7
As Posted [‘re -Shot Gro un J Ze ro 9

On D/ & day a R — ~’J-~~de check s ta t ion was establ i shed at the intersection of the
Area 2 access roa d ~nd the Mercury Ui ghway .

Re-surveys of the c!iot area were made as follows: 3
Date He-survey Mid-time

- days hours

Jul y 15 U / 1/4 - 1118
1 Jul y 16 U / i  0645

Jul y 17 D/ 2 0652
Jul y 10 D /  3 0642
Jul y 19 h f  4 0755

I j u l y  20 U / 5 0722
Jul y 21 D / 6 0715

1 Jul y 22 D /  7 0630
I Jul y 23 D / 8  0603

I ]
1 -

~~~
‘
~- -



lie- sur v -vs frcxn U , 1 to D / 6 days were delayed by ear ly rocket firing in forward
areas. The D / 7 - - - s ’ :m -vt- y was del ayed by the John detonation oven Area 1.0.

There \- --rc 9 moni : ,i- s provided for proj ects and I~EOJ support.

3. I’D. 2 P l o -~- i g  - r i d Bricf~ ~g Branch

Results  of  the S Imm\ yS were p lotted for di splay at various locations. (Fi gures ~~~~ .

3. 10. 1. t h o u g h 3. ~h ’) .

Brie1~ngs were cc:c~4 c t m i ~~d area access permits were certi fi ed for each part y as

Date Scheduled Projects Personnel

_____ - 
Parties Involved Involved

July 1.5 30 1.0 P0
Ju l y 1.6 1.0 9 30
Jul y 17 U 6 51. -

Jul y 18 1.1 7 •
July 1.9 11 4 34
Jul y 20 13 6 23
Jul y 21 4 5 - U
Jul y 22 20 5 55
Jul y 22 31. 8 112 -

‘lb ta ls  1.41 60 482

i. 3. 10. 3 Decont~~ i~~ati on Branch

The followi ng itecis were decontaminated at the Q’-6:

Eqni pment Number

Vehic les  127

The following itein-~ we re processed at a field decontamination station established
at the 13JY :

Lquip

~

ent Number

Po~-~d Grader i 4
I 3 e i l d i z e r s  1.
Tournapulls 2

L 3. 10.4 ~~ecial Assi gnments Branch

~ 

The following radioactive material was monitored and cleared for release from the
Nevada Test Site:

Material No. of Boxes Agency

Soil Srui H~e~ 3 Project 32.3
Wood h~~:~— i o s  I Project 32. 1
11a226 

~hurc e 1. L€EW Pad-Safe

- 
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No si gni f icant  r ad ia t ion  levels  were  encounter ed on the hig hway between the ~~-2
and Mercury after the detonation.

Mr-borne Radioactivi ty ( 1)- J ay Aver ages) :

- 

- 
Air Samples:

I Location long-Lived A~pha
- - d/m per M ’~

I - Wa rehouse 6 Background
CP- 2 - - 0.1.
Gate 385 Back ground
Area 13 0.1

Fallout Trays:

Location Long-Lived Alpha
ks .  d/m per f t 2

I- Wa rehouse 6 B~ckground
- Well 5 Backgroun d

cP-2 BackgroundI- Area 2 34
Gate 3~5 133
Area 1.3 21.00
Siot Area 24

No increase in radioactivity was noted in ‘veil and dri nking water samples.

Radi ation surveys in “clean working and l ivi r m g r ees ” in Mercury and the ~~ Area
were negat ive.

I The following samples were analyzed in the . lakrat ory:

Number

I - Air Sen~,les 1.88
Nasal Svabs 63

Ps. 
Surfac e Swipes 290
Fallout Tray s 1.05
Water Samp les 6

Total 652

3. 10. 5 Training Branch

I A one-hour lecture was given to 75 militar)- and civilian observers on the morning

L 
of i)-day in the official observer area between the hours of 0330 and 0430.

I Navy and Air Force Medical Officers were givc~ a two-hour ori entation lecture and
tour at the ~~-2 on July 18.

I A lecture was givon prior to the John deton t.ion to a group of approximately 150
of f i c i a l  m i l i ta ry  observers at the off ic ia l  ob~~rver area at 0630 hours on July 19.

I -85-. 

~*!~ I~~~J -.~~-‘-s 
- -



I -

-

“ .

‘4

I 3. 10. 6 Pe r sonnel Dosimetry Branch

The following dosimetry serv ices were pro~ided:

I Film Badges:

Date Issued Processed & Recorded

I ‘ 

July 14 84 361
July 15 458 437
July 1.6 334 559

I July 17 251. 2Q2
July 18 594 - - 41.2
July 19 425 385

I Jul y 20 1.52 245
July 21. 103 70
July 22 165 122

1 July 23 146 255

• Totals 2712 3)48

Cosimeters:

Date Issued Received

I July 1.4 12 1.2
Jul y 1.5 110 80
July 16 80 80

1 July 1.7 49 49
July 18 163 33
July 19 17 17

I July 20 1.0 1.0 -~~

I July 21 12 52 I
July 22 52 80

I - July 23 90 70

I Totals 595 *33

I A summary r eport on personnel gamm a radiation exposures fr -’n Apri l 25 throug h
July 20. 1957, was tabulated and distributed on July 22, Ls57 .

I 3. 10. 7 Logistics Branch

Mt-i-contamination clothing, materials and supplies were issued to 883 people as

I 
follows:

Item Number ]
I Coveralls 561

Shoe Covers (pairs)  611.
Bespirators  393

I Oth er It ams 21.12

The laundry processed 5037 pieces of an ti-contamination it-ama .

I
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I 3. 1.1 John ( Ju ly  19 , 1.957 ) -

John , •an a i r - to - a i r  weapon , was f i red at a point  in space 18, 000 f eet M~~ above

I Area 10 in Yucca Flat.  The device was detonated at 0700 hours on J u ly  19 , 1957.
The doughnut-shaped cloud rose to a maximum hei ght of 40 ,000 feet M~~. and moved in
a nor th-nor theas ter l y direction at about 30 knots .

I 3. 11. 1 General Moni tor ing Branch

The initial ground survey teams detected no increase in radiation level s within
the Nevada Test Site.

3.11.2 Plotting ama Briefing Branch

I Briefings were conducted and area access permits were certified for each party as
follows:

I - Late Scheduled Projects Personnel
-- Parties Involved Involved

1 July 19

3. IL 3 Training Branch

I A pre- shot lecture was given to a group of 150 official military observers at 0630
hours in the official observer area.

3. 11.4 Personnel Dosimetry Branch

A total of 82 dosimeters were issued to Nevada Test Site personnel.

3.11.5 Logistics Branch

Anti -contaminat ion clothing,  mate rials and supplies were issued to 41 peop le.

3.1.2 Kepler (July 23 through July 24, 1957)

Kepler was a dev ice fired from a 500-foot tower in Area 4. The device was deto-
nated at 04.50 hours on July 24, 1957. The main mass of the cloud rose rapidly to1 25,000 feet ~-iSL~ the upper layers were blown slowl y to t he east—northeast; and the
lower layers drifted west-northwest. The lower portion formed a U- shape andmoved

I 
slowly toward the northwest .

3.12.1 General Moni toring Branch

I The aerial survey team departed at 0735 hours. iiesults of this survey were as
fol lows:

intensi ty Location Alti tude Time

I mr/hr feet hours

‘5  Backgrou nd RJY 50 0740

I 

100 fran N 875.0, E 667. 5 50 - 0743 
-

to N 8850. E 666.0

- 

-



Intensity Location Altitude Time
mr/hr T~~t

1.0 N 885.0, E 6C .C’ 25 0745
Background North to South across 500 0748

Canyon at entrance to
Area 12

50 , 000 Ground Zero 500 0750 - -

700 4- 300 Binker 500 0756
3,000 4-380 Bunker 500 0759

The initial ground survey team s lef t  at 0525 hours. F a l lou t  was antici pated to the
east. of groun d zero , but it was found to have made a large fan to the west.

~lid-t-ime on thi s survey was 0637 hours. No closure of the 10 mr/hr or the I r/hr
lines was m ade.

The ground team for the survey of non-shot areas departed at 0530 hour s.

The results of this survey were as follows:

Intens ity Location Time 
-~~~

- mr/h r hours

25 Area 1. GZ 0554
&ck ground Area  2 GZ 0550
Background Area 2a GZ 0555
As Posted Area 2c GZ 071.0
As Posted Area 3 GZ 0532
Background Area 3a GZ 0527
Background Area 3b GZ 0530
Back ground 7-300 Bunker 0540
Background Area 9 GZ 0632

At 0620 on D-day a Bad-Safe check station wa s established on the west fork of the
BJY to control access into Area 4. The check station was roved at 0750 hours to
the Area 4 main access road. The check station was operated at this site until
1830 hours, July 24, at which time i t  was withdrawn in preparation for the Owens
detonation.

Re- surveys of the shot area were made as follows:

Dote Re-survey Mid- time
days hour~~

July 24 G/ 1/4 1124
July 25 C / I  0937

• July 26 0 / 2  1.057
Jul y 27 0 / 3 0636
July 29 0/ 5 0010
July 31. u/ 7 0608
Aug. 2 0/9 060 3

‘There were fi ve monitors pro vided for p rojects and for BEEW suppor t .

I
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3~ i . .  Plot t i ng and Br ief ing  Branch

The resul ts  of the surveys were plotted for display at. various locations. (Figures
No. 3. 12. 1 throug h 3. 12. 6).

Briefings were conducted and area access permits were certi fied for each party as
follows:

Dote Schedul ed Projects Per sonnel
Parties Involved 

- 
I nvolv ed

1)-day 70 14 278

3. 12. 3 Decontamination Branch

The fol lowing items were decontam inated at the (P-6:

Eq~ipmen t Number

Vehicles 49
Vacuum Cl eaner 1
Bulldozer  1

Contaminated waste mater ia l  was disposed of in the burial p it in the vicini ty of
Kay Buniier in 1’renchman Flat.

3. 12.4 Special Assi gnments Branch -

The fol lowing radioactive material ass monitored and cleared for rel ease from the
Nevada Test Site:

Material No. of Boxes Agency

Soil Samples 2 Project 32.3, (ZIG

Air-borne Radioact ivi ty CD-day Av rages) :

Air Samples:

Location Long-Lived Alpha
d/ w per

Viarehouse 6 Ba ck gro und

• Q’-2 - 18
Area 2 Background
Area 13 Background

Fallout  Trays :

Location Long-Lived Alpha
Wm per ft

~
• Warehouse 6 185

~Vell 5 370
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Location Lon -Lived AT haI ~/m per

Q’-2 - 118
-I Ar ea 2 353

Gate 385 218
Area 13 319

I 
Shot Area (Average) 7930

- Badiation surveys in the “clean working and living areas” of Mercury and the CP

I Area were negative.

- The following samp les were analyzed in the laborato ry :

I Number
- 

Air Samples
I Nasal Swabs 27

Surface Svipes - 26
S 

Total 107 -

3.12.5 Training Branch

Training Branch personnel ac~ed as Bad-Safe moni tors  for a group of 60 FQ~A1 personnel and Forei gn Civil Defense Observers on a f ield trip into the forward
- - area on July 23. The field tri p was p receded by a lecture and tour of the cP-2.

I 3. 12.6 Personnel Dosimetry Branch

The following dosimetry services were provided:

Film Badges:

1 Date Issue_4 Proc essed & Becorded

July 23 146 255
1 July 24 76 509
I Totals 222 764

I Dasimeters:

- 
Date Issued Beceived

I July 23 90 70
July 24 167 60
Totals 257 - 130

3. 12.7 Log istics Branch

Mti-contarnj nat ion clothing, mate rial s end supp lies were issued to 460 people as
fol lows:

I S

I
S - -_



I :-  15 ’

I 
I tem - Number

Coveralls  351. j
Shoe Covers (pairs) 395

I Respi r a to rs 75
Other Item s 638 1

I 
‘
~ he l aundry  processed 1.249 pi eces of ant i -contaminat ion items.

3.13 (i~ens (JuJy ~~ throug h August 5 , 1957)

I Owens wa~ “1 e-~perimental device suspended from a plastic balloon anchored 500
feet above Area 9. The device was detonated at 0630 hours on July 25, 1.957. The
mu shroom elond rose to 35,000 feet MSL. Ihe moisture provided by a li ght overcast

I caused an c,~ n aive ice cap to foim over the top of the cloud as it surged upward
in  the middle stages of its ascent. The mushroom broke cleanl y from the stem and
move d very slowly in a north-northeasterly direction .

I 3. 13. 1 General l~1on itor ing Branch

I 
The results of the aerial survey of Area 9 indicated the following intensity at
09 20 hour °. 4

Intensity Location Altitude
r/hr feet

23 Ground Zero 500

I The helicr~pter crew made a D / 1. re-survey of Area 4 before returning to the
hel icopter  p -ad.

I Air re-surveys of Area 9 were made as follows:

Inten si~~ Location Al titude Iliac Date
r/hr feet hours

21. Grou nd Zero 200 071.8 July 26

I 10 Ground Zero 300 0702 July 27
19 Ground Zero 100 0707 July 27’ 

-

8 Groun d Zero 25 0647 July 28 -

I The ini t ial  ground radiolog ical su rvey of the shot area departed at 0645 hours.
The scheduled survey was performed at a mid-tim e of 0726 hours.

I The ground team for the survey of non-shot areas dq~arte d at 0650 hours. Results
of this survey, with a mi d- time of 0725 hours , were as follows: U

I Intensi~y Locat ion
mr/hr

I Back ground Well 3
Background Area 3b GZ
Background BJY

I -

I 
. .  .



I
Intensity Location

I mr/hr

Background Area 3a (~ZI Background Area 3 GZ S

Same as Posted July 3 Area 7 GZ
35 Ar ea 2c G7.

I Background Area I GZ
Background Tu rmel Area ( 12) S

* 14 Gate 385
Same as Posted July 23 Area 2I Same as Posted July 24 Area 4

A Red- Safe check station was established and maintained at th~ iutc -r sec tiori of S

‘I Area 10 road and the Mercury Hi ghway.

Re- surveys of the shot area were made as follows:
11 5 A

1 Date Re-survey Mi d-tine
- days hours

I Jul y 25 D / 1/ 4 1233
July 26 0/1 0756

• July 27 D/ 2 0637

I July 23 0/  3 0745
Jul y 30 D/  5 0610
Aug. 1 0/ 7 0610
Aug. 4 D/ 10 0600

There were two monitors provided for  projects and for RFEQJ support.

1 3. 13. 2 Plotting and Brief ing Br anch

k~esuIts of the surveys were plotted for display at various locations. (Figures ~o.I 3. 13.1 through 3 .  13.6)
5 

Briefings were conducted and area access permits were cert i f i ed for each pa rty as
follows:

- Date Scheduled P rojects Personnel

I Parties Involved Involved S

Jul y 25 93 15 274

• July ~ 11.0 15 357
Jul y 27 88 17 228
July 28 34 10 99
Jul y 29 75 17 232

1 Jul y 30 61 15 17ô
I July 31 62 14 238

Aug . 1 79 16 256 ’

I Au~ 2 85 15 255
Aug. 3 68 1 2 ;  221
Aug. 4 63 1.3 218

I 
S
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I . l e t e  sch edu led Projects Perm,nnel
Parties Involved Invo lved ]

~~tg . 5 88 12 2)2
1 Aug . 6 99 12 277

- Totals 1005 183 30 33

3. 13. 3 Deco ut i i i i ~at ion th-~ n ch

I The fr ’ i1~r~ing ite;ii s were decontam inated at the CP-6:

Eqi r inmen t  . Number 3
I Vehic les  210

Pre ssure Gauges 30
Cr unes 2

I M eca l Boxes . 10
Concrete Ground Markers 1.2

I The fol lowing items were decontaminated at the BJY FieldDecontaaination Station:

Equ ipment Number 3
I Wi nches 3

Transformers 6 B
I 3. 13.4 Special Assi gnments  Branch

The fu l  w~ ;~~ radioact ive material was monitored and cleared for release from the

I Nevada Test Site: *

Materi al  No. of Box es Agency

I Soil Samples 3 Project 73. 1
Soil Samples 3 Sandia Corp.
CO6° Source I Proj ect 2.5 5 5

I R adiat ion si gns sod barricades war- c removed from the Ev ans Signal Laboratory S

ca l i b r e t i on  range near  Gate 120.

I The “c lea n area radi ation surveil lance ” in Mercury disclosed an alpha con taminated
spot o f 250 c/mISS cm 2 in the Tool Crib Bailding. Scotch tape strips removed the ] S

I 
contam ination. Radiat ion surveys of other “clean working and l iving area s” wer e
negat ive .

I 
Air- bo rn e Radioac t iv i ty  (0- day Averages) :

Air Samp les:

I Location Long-Lived Alpha
d/m per M~

I Warehouse 6 Background

j
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I 5 5

Locatio n Long-Lived Al
1

ha

I
- (P- 2 1.2

I Area 2 8.5
Gate 385
Area 13 1.2

I FaX lout  Trays

Location ~~~~-Lived Alpha

I 
d/m per it2

\Varehouse (~ Background

I \~el1 5 Background
CP- 2 17

- ‘  
- Area 2 330

I- Gate 395 353
S Area 1.3 420

S’~ot Area (Average) 1.040 Ci set)

I No i nc rea se  in radioactivity was noted in well and drinking water.

I 
The following sn-spies were analyzed in the laboratory :

Number

I Air Samples 213
Nasal Swabs 83
Surface Swi pes 439

I 
Fallout Tray s 161.
Water Samples 13

- - Total 909

I 3 13.5 Training Branch

Twelve Canadi an Na vy personnel were given a one- hour orientation lec ture and tour
of the CP- 2 on July 27.

- Twenty- three  FU)~ rcrson n el were given a four-hour Bad- Safe training lecture. They

I also were tak en on a tour of the U~-2.

Five v is i ting Medical Corps personnel were given a two-hour lecture and tour of

I the (P-2 on July 31.

- 3- 13.~ Personnel  Do s imet ry  Bran ch

I The f o l l o w i n g  dos imetry  services were provided:

I
I
I -106-



I
• Film Badges:

S Date Issued Processed & Recorde d 3
July 24 76 509

- July 25 1.207 862 ]
July 26 884 996
July 27 816 l4~
July~~~ 359 438 1

- July 29 41.9 443
July 30 225 - 645

Aug. 1. 270 636
Aug. 2 1.90 489
Aug. 3 1.91 484
Aug . 4 1.98 274

- 
Aug. 5 ....2~L
Totals 5230 7952

S 

Lbsimeters:

Date I ssued Received

July 24 1.67 60 3
- July 25 253 290

1 July 26 240 2(X)
July 27 44 54
July 28 46

j July 29 91 1.20
July 3) 66 90
July 31 42 60
Aug. 1 46 65

1 Aug . 2 66 60
Aug. 3 74 1.0
Aug. 4 20 15

I Aug. 5 
•4L... ...4~_.

Total s 1.196 1.1.28

1 3. 13. 7 Log istics Branch

An t-contamination clothing, mate rials and supplies were issued to 3020 people as

I follows:

I 
Item Number

Coveralls 1741
Shoe Covers (pairs) 2755
Resp irators 516
Other Items 4717

I The laun dr y processed 14, 691 pieces oi anti-contamination i tems.

II
1 -107-
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I
- 3. 14 ~.~~ça l ’ ~~l ”A” (July 26 , 1957)

I - 

Pascal “A” was a device fired in a deep well in Area U3J . The device was detonated
at 0 1.00 hours on July 26~ 1.957. It was the third safety experiment of the Plumbbo b

I series.

3. 1.4. 1 General Moni tor ing  Branch

I Vvhen the tes t became a n u c l e a r  detonation , the Test I)irecto r ’s Bad-Safe Officer
ordered the fe rward area evacuated at 0110 hours. At 011.1 hours , one mon ito r was
dispatched to Area 12 to assi st in the evacuation of personnel working there. This

I evacuation delayed the in i t i a l  survey unti l  0515 hours. The survey for beta and
gamma radiation was comp leted at a mid- time of 0620 hours. Two Bad- Sa fe monitors
were utilized. No al pha survey was made because rain and high humidity prevented a

i r easonabl e eva luat ion , but barricades were placed to preven t entry into Area 3.
Two Bad- Safe monitors comp leted an al pha survey of the area at 0930 hours

The ground surveys of non-shot areas were performed by two Bad-Safe monit~~s.

I One surveyed the Mercury Hi ghway from the ~P-2 to the &JY . The other monito r
remained wi th  FSI personnel at Security Gate 4.

I - 
Signi ficant readings outside the shot area were as follows:

I ten s i ty  Location _Time

J mr/hr hours

20 Gate 4 0200

I Four moni tors surveyed Building 311, the (P Area , personne l and vehicles. Approx-
imately 75 peop le  and 25 vehicles were processed throug h the decontam inat ion
fac i l i t i es  between 0130 and 0330 .

- At 0500 hours , the escort moni tor returned from Area 12. No personnel remained
forwar d of the Security Gate 4 after this time.

I At 0710 hours, Areas 3 and 7 remairf d closed because of contamination .

Be-surveys of the shot area were made as follows:

Date He-survey Mid- tinie
days hours

July 26 D /  1/3 0920
July 26 D/ 1/3 (supplement) 1029

I July 27 D/ 1 0747
1 July 28 D / 2  0606

July 29 D /  3 0637
i July 31 D / 5  061.4
I Aug. 2 D / 7  0614

A vehi cl e check stat ion was establish ed on the main access road into Area 3 andI maintained dai ly from Jul y 26 to August 4 during 0600 to 1900 hours.

I I  

S
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I 
3.14.2 Plotti ng and Briefing Branch

Besults of the surv eys were p lotted for displa y at var ious  locat ions .  (Fi gures No.
3.1.4.1 through 3.14.3).

I Briefings ~~re conducted and area access permits wer e  certi fied for each party as
fol lows:

Da te ~~hmi u~ ed Pioj  ects Per sonnul
______ 

Pa r t i e s  Invo lved  Invo lved

Ju 1y 26 to 27 5 3 23
( in c lus ive )

Tot al 5 - 3 23

-~ 3. 14.3 Personnel Losimetry Branch

- The following dos imetry services  were provided:
- 

Film Badges: S

- Date Issued Processed & [~ecorded

Jul y 26 - 884 ~384
Total 8~4 ~84

Losimeters:

Date Issued ~.ccc ived

j Jul y 26 240 240

Total 240 24 0

3. 14.4 Logistics Branch

Ayiti -contamination clothing, materials and supplies were issued to 23 persons as

I follows:

I tem Nua be r

I Covera l l s  23
1 Shoe (overs (pairs) 23

Bespirators 23
Other Items 92

3. 15 Stokes (Au gust  6 throug h August  16, 1957)

I Stokes was fired from a balloon anchored 1500 feet abov e Area 7h. The device was
La detonated at 0525 hours on August 6, 1057. ‘Ihe mU sh1’ r ~II, u cloud extended from about

I 22, 000 feet to above 35,000 feet MS~. Wind shear spread the air mass acros s a wide
front.  The leeciing edge of the mass was bl own g en e r a l l y  nor th -nor theas t  at 55 to
60 kno ts . A heavy stem of du st rose to about 20,OCO feet but did not join the

I -

I. - 1.1.2. -

- - ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~
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- -,

I - mu sh room top . It also was dissipated over a wide fron t but moved t o r e  s lowly  ~o
west of north.

I 

3. 15. 1 General Moni to r ing  Branch

The ini tial aerial survey team departed from the U’ helicopter pad ~r. 0700 hours.
The results obtained fror~ this amrvey were as fo!I ov.-s:

In tens i ty  Location A l t i t u d e  Time Are ;~
r/hr feet 

- 
hour

Ground Zero 400 071.3 7b
10 Ground Zero 200 0720 7b

Subsequent aeri al re-surveys at an altitude of iS feet provided the following - S

measurements: .~:: A
Intensity~ Location Time ~~~~~~~~~~ 1~e- su rvav

r/h r hour day s ]
I 6 Ground Zero 0935 7b D/ 2

- 

The in i t ia l  groun d survey team s departed at 0530 hours. J
I The ground team for the surveys of non-shot areas departed at 0510 houçs. Results

of thi s survey were as follows: S

Inten sity Location Time
ii ~/hr hours

I Background VeIl 3 0534 Yucca Flat
Background BJY 0538 Yucca Flat
Background Area 3b GZ 0536 3

I Background Area 3a GZ 0545 3

I 5 Area 2c GZ • 0554
5 Area I GZ 0559 1.

I As Posted Area 4 (2 061.2 4
As Posted Area 9 0607 9 -

Background Tunnel Site 0616 12
Background Area 2 CZ 0618 2I Background Area 2a (2 0618 2 5 5 5 ~

8 Gate 385 0557 Yucca Flat  S

I A check station was established one-tenth mile north of the EIJY, on t~ie east leg
and remained operational until August 14. - -

~

I He-surveys of the shot area were made as follows:
~~5~

Date Be- survey iid-time
days hours

1 Aug. 7 D /  1/4 1133
Aug. R U / I  0s41 -- ~

I 
Aug- . L ,/  2 0540

I - -
~~

-1 13-
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-

Date Be-survey M id -t i m e

I day s hours

- Aug. 10 D / 3  0620

I Aug. I t  D / 4  0601
Aug. 12 D / 5  0532

- 
Ther e were six monitors provided for projects and IIEECO supp or t .

• - 3. 15. 2 Plot t ing and Br ief ing  Branch

I Results of the surveys were plotted for disp lay at various locatic.ns. (Figures -c~.
3.15.1 through 3.15.7).

- Briefings were conducted and area access permi ts were certi fied for each par ty  as
follows:

•~4

Date Scheduled Proj ects Per sonnel
Parties Involved Involved

Aug. 7 94 1.5 3251 Aug. 8 82 17 167
Aug. 9 83 15 220
Aug. 10 59 13 90
Aug. 11 27 10 57
Aug. 12 108 17 309
Aug. 13 88 17 283

1 Aug. 14 86 13 25-8
.1 Aug. 15 85 1.5 290

Aug. 16 63 12 187
Aug. 17 .iL _2._ 99

I Totals P20 1.53 2285
La

- 3.15.3 Decontamination Branch

The following items were decontaminated at the CP-6:

Eq~iipment Numb er

La Vehicles 132
Road Graders 2

Id The following items were decontaminated at the BJY Field liecontan -t inat ion Station:

I Equi paent 
______

Transformers 2

La 3. 15. 4 Special Assignments Branch

I The fol lowing ra dioactive materi al was monitored and cleared for release from the
Nevad a Test Site: 

-

I 
-
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Materi al No. of Boxes ~~ency

- Soil Samples 1 Project 32. 1
Raripactor Fitters I Sandia Corp.

Source 1 Proj ect 2. 5

Air-borne 1~ad ioac t i v i ty  (D. day Averages):

Air Sampl es:

Lovation Lone-Lived Alph a
- d/m per~ 13

Wareh ouse 6 BackgroundS 

~P-2 Background
- Gate ~35 Backgro~aidArea 13 0.1

Fallout Trays:

- - Location J.onfr4 ived Alpha
4/m per ft 2

S 

Warehouse 6 lieckground
1 - 

Wel l S Background
‘Sss (P- 2 118
- Area 2 101

Gate~~~5 101
Area l3 17
Shot Area (Average) 31

-~ No increase in radioactivit y was noted in well and drinking water san~,les.

I Radiation surveys of the “clean working and living areas” at Mercury and the (P
I Area showed an al pha contaminated spot (250 c/m/55c m 2) in the too l crib at Mercury

- an d a beta-ga mma contaminated spot- ( 14 mr/hr) in the “hot” clothi ng remsval room
in the ~P-2 .  Bo th spots were re adily decontaminated.

The following samples were analyzed in the laboratory :

I Tv~e Numbeç

Air Sanples 174

I Nasal Swabs 56
Surface Swi pes 888
Fa l lout Trays 105

I Water Samples 13
Total 1236

I 3.15.5 Training Branch

A pre-ahot orientation lecture was giv ~~ to a group of app roximately 100 off icial
observera at th e official  observer area on Au€ust 7.

I 
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~1

Fi fty FCL~ personnel were given a four-hour lied- Safe lecture.

Six Medical Corps Officers were given a twa-hou r Bad-Safe lecture and tour of the ii
CP-2 on August 14.

A three-day Basic Monitor Trai ning Class was conducted for LI persons. J
3. 15.6 Per sonnel Dosimetry Branch

The following dosimetry services were provided: -

Film Badges: 
S

Date Issued Processed & Recorded

Aug. 6 212 215
Mg. 7 225 328
Aug. 8 259 252
Aug. 9 139 189
Aug. 10 439 - 562
Aug. U 125 104
Aug. 12 399 343
Aug. 13 276 217
Aug. 14 275 358
Aug. 15 247 239 1Aug. 16 

- 
259 692

Totals 2855 3499

Dosimeters:

- Date Issued Received

Aug. 6 18 18
Aug. 7 139 89
Aug. 8 40 ‘~ 3)
Aug. 9 34 44
Aug. 10 30 25
Aug. 11 29 34
Aug. 12 24 20
Aug. 13 70 10
Aug. 14 16 16

S Aug. 15 3 30
Aug. 16 2

Totals 405 330

3.1.5.7 Logistics Branch

Mti-contaminetjon clothing, materials and supplies were issued to 2840 psople as
follows:

I
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Item - Number

Coveralls 1041

- 
Shoe Covers (pairs) 259 1.
Respirators 264
Other Items 1541

The laundry processed 8942 pieces of an t i -contamina t ion  i t t m s .

3. 16 Saturn (August 9, 1957)

Saturn was a device fired underground in Area Ii. 12c. The devi ce was de-toneted at
1800 hours on August 9, 1957 It was the fourth safety experiment of the Pluinbbob
series.

3.16. 1 General Monitoring Branch -

The General Monitoring Branch of the Rad-Safe Division performed an ini t ial  survey
of the U- 12c area and provided one party monitor. Three personnel were i ncluded in

-- the initial survey.

The tunnel entrance and the surroun ding area were monitored for both al pha  and
S beta-ganana radi ation. No signi fican t radiation levels were detected between 1.805
- 

to 1.900 hours. A re- survey was perfo rmed at U- 12c and U-12b on August 10 at  0600
hours. Again no detectable radiation was found.

3. 17 ~~asta (August 17 throu gh August 21, 1957)

Shasta was a device fired frois a 500-foot towe r in Area 2a. The device was ~eto-
mated at 050 0 hours on August 18 , 1957. The mai n portion of the mushroom -cloud

i rose above 30,000 f eet ~~L Upper level s were being blown slowly to the east , with

I middle portions moving at low speeds to the northwest and lower portions Lo the
- - north-northeast.

I It was announced a f t e r  the 1.630 weather evaluation m e e t i o g  on August 1.7 that
- Shasta had been postponed 24-hours. Later weather data indicated a ch ange to an

acceptabl e si tuation , and test persounel (many had lef t  the Test Si te a f t e r  the

I earlier postponement) were ininedi ately notif ied of the ch ange. By shot time the
Ra4-Sa.fe Division had suffici ent personnel to function.

3. 17. 1 General Monito ring Branch

The aerial survey team departed from the (P helicopter pad at 07 15 hours.

I The results obtained from this survey were as follows :

Intensity Location Altitude Time Area
I mr/hr feet ho urs

25 Gate 305 25 0730 Yucca Flat
45 2-3)0 25 0731 2

I ~~~~~~~~~~~~~~~~~~~~~ 2000 Ar ea 2c Cl 200 0734 8

The initial ground survey teems departed at 0505 hours.
- 

-
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The results of the ground survey of non- shot areas were as follows:

I Intensity Location Time Area
mr/hr hour s 

- -

I Background Well 3 051.2 Yucca FIat
Background BJY 0513 Yucca Fl at
Background Greenhous e 0520 7I 4 Area l GZ 0525 1
Same as Posted Area 9 GZ 0536 9

Aug. 8 .

I O~eck Stations to contro l access into the contaminated areas were establi shed and
maintai ned at the entrance to Areas 2a , 8 and 12.

I IRe-survey s of the shot area were made as fellows:

Date Re-survei Mid-timeI — 

da ys hours

Aug. 1.8 D /  114 U24 -

I Aug. 19 D / 1  ‘0729
Aug. 20 D / 2  0650
Aug. 21. D /  3 0625

I There were three monitors provided for projects and RFBX) support. 
[13. 1.7. 2 Plotting and Briefing Branch

Results of the survey s wer e plo t ted for di splay at various locations. (Fi gures No.
3. 17. 1 through 3. 17.5).

A Shasta decay chec k stake was p laced at a point in the field (N 866.700 , E 665.
1.00) approximately 1650 feet from groun d zero on a bearing of 72 degrees east of
north at 1140 hours on August 20 , 1957. Da i ly  intensi t ies  were recorded and ~~~

plotted to obtain a decay curve. Interpretation of the data indicated the bulk of
I the contamination appeared to be Sodi um 24 (ha l f - l i fe  of 1.5 hours).
I

Briefings were conducted and area access permits were certified for each party as
follows:

I~ te Scheduled Proj ects Personnel
Parties Involved Invol ved

Aug. 1.8 47 - 17 161
Aug. 19 103 16 264

I Aug. 20 92 1.6 308 ‘1
Aug. 21 87 1.4 227 j
Aug. 22 88 15 

~7.2
I Totals 41.7 78 1.232

3. 17. 3 Decontamination Branch

Th e fol lowing items were decontaminated at the (P-6: ‘1
-

- 

Si

H 
•
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Lqi ip inent Number -

- Vehicles 72
Ililldozer 1

3.17.4 Special Assi gn:;~ nts Branch

The fol lowi ng j - : : H n a c t ive  ~r i 2 i i  ~1 was m o - j r - red and c1-~:ed for re.~ea.-e from the

Ne vada Test Site: -

~

hteria1 No. o f I ~ x~~ Ar~ n c y

hdlout Samp les I Proj a rt  32.3, Ni~I1*

* Naval RadioLogical Defense Laboratory

Imnediately £olle-:.ing the d-~t 3 n at i o n , a ~~-x1~~U I  level of 3 mr/b r b et a-ganm a was
encountered on the hi ghway h~tween the (P Ar.~a arid Merrury in the vicinity of the

Cane Springs ro~id~

Air-borne Radioactivi ty (1)- day Averages) :

Air Samples:

Location Long-Lived Al pha
d/m per

Warehouse 6 Background
cP-2 0.1
Gate 385 0.1
Area 13 0,6

Fallout Trays:

Location Long—Lived M i h a
d/m per ft’~

(P- 2 1.7
(Jate 385 1.51.

• Area 1-3 50

S’ot Area (Average) 15U

1~ai n fal l  Samp l es:

Loca tion Lo~ig-Li~ed A l p ha
1uc/rii l

Area 13 Background

J Mercury Background
Gate 385 Backgroun d
CP-2 Background

No increase in r ad ioac t i v i ty  was noted in well and drinking water.

7 Radi ation surveys in ~clean wor k ing and l i v i n g  areas ”~~’1 ~1~ rcury and the ~P Area
were negat ive.
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The ~o11 owing ~ r ~s we r e a,  -~~v Eed in th e. laboratory:

I Type Nui~ber

Air Sa :iples 33
Nasal  Sw Ls 21
&irf ~~ u ~-~- i pes 23
Fa l lo :i ~ i - v s  60
\Vat c~ :c~ cs [0

- - T ht a l  - 1.97

3.1.7.3 Training Branch 3
The th ree - day B~~ic M o n i t o r i n g  T r a i n i n g  Cia ss  was conducted for six persons.

S S 
- 

3. 17.b Personnel  Dasi~n c t ~ry Branch

The fol lowing  dosi:i~et ry s e rv i ce s  were p r c lv ided:

Fi lm Badges:

- I Date Issued Processed & Recorded ]
Aug. 17 260 224
Aug. 1.8 123 264

I Mg. 19 177 183
Aug. 20 363 385
Aug. 2 1 305 _____

ibtals 130 4 1.31.9

Ik simeters:

I I
Date Issued fleceiv

I Mg. 17 20 32
Au g. 1.9 1.02 102
Aug. 19 25 25

I Mg. 20 33 iQ.
Totals 202 231

1 3. 17.7 Log ist ics Branch 3
Auti- contamination clo thing, i; aterials and supplies were issued to 1153 people as

I follo~vs:

Item Number

(~ verells 455

~ ioe Covers (pa i rs )  1.054
~1osp irators 1.37

I Other It5 eri s 11.48 3
The 1 aundry processed 328fl p ieces of an t i  -contamina t ion  items. -

I - 

]
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- - 3. 18 L~ pp ler ( Au gust 22 th roug h A” : L 28, 1.957)

Dapp i c r  was a device f i red  f t-o i ii ~aI loon S I  ~~cnde d 1500 fr et  &CV~ ~ - re a 7b iii C

- - 
device- was detonated at 0530 ho u rz  on M~ -~st 2 3, 1957. The mus hroom L-ud rose-. to

— 

I 36, 000 feet M~~ and hegan mo~ j ,~ in a geiici-al north-northwesterly cit -ction.

S dust from the stein sett led L~~k to earth ~-. i t .hin the Test Si t-c.

I 3 1.8.l General ~donitori~~ Branch

Aerial survey s at II / [5 minutes , ii / 6 hours , 1) / 1, L / 2 and h / 3 days w~~t r

I 
cance lled at 0800 hours .  . -

The initial ground survey tcac~s departe d at 0535 hours.  I lesult s  o ~he  gi c -nr ~d

- 
survey of non-shot areas wei-e a~ follows : 

S

I- Intensity Location Time Ai-ea
mr/hr hours

I Background BJY 0543 Yucca Flat
- 1.2 Entrance to 2c Access Poad 0351 8

- 3 Area 2c GZ 0557 8

I - 
2 Gate 385 0607 Yucca Flat -

- Background Tunnel Sites 0646 
- 1.2

I A chec k station to control access into the contaminate d area was est:~~’ished 0. 1.
mile east of the W’x’ on the Area 7 access road. A check station to con t rol access
into a previously con tarn in a -t ed area was re-establi shed 1.2 miles south of the

I-
intersection of the Area 2c access road and the Area 1.0 perimeter r - .’ad.

S Be-surveys of the shot area were made as follows:

I Date Be- sury~~ Mid-ti me
- days hours

Aug. 23 1)! 1/4 1142
Aug. 24 - D/ .’ 0602
Mg. 25 D/ 2 0606

a Aug. 26 D/ 3 0612

1 Aug. 28 D/ 5 0615
- Mg. 29 U /6 0556

There were six monitors provided to projects and [iEEOJ support.

3. 18.2 Plott ing and Brief ing Branch

I The results of the surveys were ~1otted for disp lay at  var ious  locations. (Fi gures
No. 3. 18.1 through 3.18. 5) .

I Briefings were conducted and are a access permits wer e cer t i f ied  for each party as
follows:

I

I
1 -1.33- -
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thte  Scheduled Projects Person n el
- Parties Involved Involved

‘Aug. 22 88 1.5 272
Aug. 23 109 18 356

j Aug. 24 62 16 171
Aug. 25 15 1.5 31.
Au g. 26 84 13 207
Au g. 27 78 16 215 j
Aug. 28 68 13 167
Tota ls  504 1.06 141.9

j.3 Decon tm’:ination Branch

The f o l l o w i n g  i tems were decontaminated at the CP-6: ]
Equipment - Number

Veh i cles 69
Bul l dozer S I -

3 .18.4 Special Assi gnments  Branch , 3
The following radioact ive  material  was monitored and cleared for release frem the
Nevada Test Si te:

Material No. of Buxes Agency

Fal lout Samples 1 Nflh1.
Gtm Film & Plywood

Samp les I Proj ect 32. 1
l~~atman Samples A Project 32. 1
Sail Samples I Project 32. 3

• Metal B,x 1. Project 2.1
Liaripactor Filters I Sandia Corp.

S Aerial Survey
Equi psent 20 Proj ect 2. 1.

No s ignif i can t radiat ion l evels were encountered on the hi ghway between the ~P-2 3
and Mercu ry a f te r  the detonation.

Air-borne Radioact ivi ty  ( Li—day Averages) :

S Air Sam ples: -

Location Long-Lived ALoha
d/rn per

Viarthouse 6 Backgroun d U
CP-2 Background
Gate 385 Background
Area 13 Background

- S
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Fal lou t Tr ays:

Location Long-Li ved Alpha
d/m per ft- ’

Well S 42
- (P-2 42

- Gate 385 34
Area 1.3 Background
Gate 120 Background
S’ot Area (Average) 

- S 30
L.

No increase in radioactivity was rioted in well and drinking wa ter.

Radiation surveys in the “clean working and l iving areas ” of Mercu ry and tht (P
Area were negative.

Film bad ges placed prior to the detonation indicated the fol lowi ng expoamres:

Location Expo sure ‘Total Exposure Tire
S mar days

Gate 385 260 4
Area l3 120 4

The fol lowing samples were analyzed in the l aboratory:

- 
T~~e Nianber

I 
Air Samples 118
Nasal Swabs 32
Surface Swipes 1.28

- Fallou t ‘Irays 175
I Water Samples 19 - ‘

Total 472 .

3. 18.5 Training Branch

I A one-hour Bad-Safe lectur e was given to -35 FCE~ observer personnel on August 27.

3. 18.6 Personnel Dosimetry Branch

I The following dos imetry services wer e provided :

Film Badges:

Date Issued Processed & Record ed

I 
Aug. 22 191 260
Aug. 23 1.39 253
Aug. 24 1.37 253
Aug. 25 77 119I Aug. 26 914 600



i : -  - -

I . Eiate Issued Processed & Recorded 
-

• Aug. 27 976 1.338

I Aug. 28 553
I Total s 2987 3568

S 
Lbsimeters:

- Date Issued Received

Aug. 66 40 •-
Aug. 23 23 - 23
Aug. 24 1.9 1.7
Aug- 25 1.5 15
Aug. 26 22 22
Aug. 27 25 25
Aug. 23 10 10
Totals 180 149

3. 18.7 Log istics Branch ,

Anti -contamination clothing, materials and supplies were issued to 126 0 pample as J

fol lows:

Item ~imber

Coveralls 325
I Shoe Covers (pairs ) 1.129

Respirators 1.01

I Other Item s 859

The laundry processed 442 1 pi eces of anti-contamination items. C
~ 19 ~~~~~~~~ Augus t 27, 1957)

Pascal “B” was a dev ice fi r ed in Area 1J3d. The device was detonated at 1535 hours

I on August 27 , 1957 . It was the fi fth safety experiment of the Plumbbob series.

3.19. 1 General Monitoring Branch

I Four monitors performe d an in i t ia l  survey at II / 5 minutes. Resul ts of the surve;
ind icated back ground levels of beta-gaisna radiation and a maximnmzn of 300 c/cj55c~~

I of al pha activity at one location. The area was posted wi th al pha radiation sigr .s
an d a ch eck s ta t ion  was operated at 3- 300 Bunker to aid recovery parties. N~re-survey s of the site were performed due to the low level  of contaminat ion

I 
encountere d in the ini t ia l  survey .

3. 19.2 Personnel tbs iraetry Branch 1

I The fol lowing dos imetry services were provided:
~1j

I 
. 

S 

- 
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I 
Fil si Badges:

L~te Issu ed Processed & Reco rded

I Aug. 27 25 25

Total 25 25

IT~’simeters:

Late Issued ileceived

Aug. 27 25 25

Total 25 25

3 19.3 Logistics Branch

I Mti -cout smina t ion  clothing,  material s and supp lies were issued to 18 people as
follows:

I 
L~~. Number S

Coveralls 13
Shoe Covers (pai rs)  18

I Respi rators 13
Other I terLi s 94

I 3.20 Frank l in  Prime (A u g u s t  29 th roug h August 30, 1957)

Franklin Prime was a device firer, from a ualloon suspended 750 feet above Area 7b.

I 
The device was detonated at 0540 hours on August 30, 1.957. The mush room top of the
cloud rose abov e 30, 000 feet SISL. The clouo was blown north-northeast from the
Test Site at approximatel y 30 knots. The s tem dri fted slowl y to the west of north

- 
from the detonation point.

I 3.20.1 General ~o n i t o r i n g  Branch

The aeri al survey team departed at 0650 hours. The re sults obtained from th i sI survey were as follows:

In t omsi ty  Location Alt i tude  Time Are a

I r/hr  feet hours

22 7b 500 0658 7

I Subsequent aerial  re- surveys at an a l t i tude  of 200 feet provided the fol lowing
measurements:

I Jnt ~nsi ty Location Time Area Re-surv ey
- S r/hr hours days

I 22 7b 11.45 7 1)-day

- 
3 Greenhouse 1150 7 1)-day

I
I - 

- 1.42-
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I The L / 1., C / 2 and D / 3 day s aerial re-surve ys were cancel led. Sufficient
r ead ings  were  o b t a i n e d  f rom ground  su rveys .

I The initial ground survey teams departed at 0545 hours.

The r e su l t s  of the ground survey of non-shot  areas  wer e as fol lows:

I Intensi ty Locat ion Time Area
mr/hr  hours

I Back ground Vlell 3 0 549 Yucca Flat
I Back ground Area 3b (Z 0553 3

Background Area 1. GZ 0605 1
As Pos ted (Aug. 25) Area 2 CiZ 0628 2

Ch eck stations to control access in to  the contamina ted  areas were established on
the access roads to Areas 3, 7, 8 and 9.

Ue- surveys  of the shot area were made as follows: I
Late Fe-survey ~i id-t im e

da ys hours 3
A ug. 30 D /  V4 1.153S Sept. I D / 2 0621
Sept. 2 D / 3  090 1
Sept . 4 D / 5  06 11
Sept. 7 C / 3  0609

There wa s no 1) / 1 survey made due to the widespread contamination from the ~~ oky
detonat ion on Augu st 31.

3 .20 .2  P l o t t i n g  and B r i e f i n g  Branch I
I lIesults of the survey s were plo t ted  for display  at various locations. (Fi gures ~~~~.

I 3.20.1 through 3.20.4). 3
( Brief ings  were conducted and area access permits  were cert i fi ed for each par ty  as

follows:
I ’-

Late Scheauled Projects Personnel
Parties Involved Involved

Aug. ~ 45 11 113
Aug. 30 37 1.4 124

Totals 82 25 237

f 3. 20.3 Decontamina t ion  Branch

The fo l low ing item s were decontaminate d a t  t he  CP- 6:

I Egu ipuen t Number

Vehicles 10

I 
S
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3. ~~~~ . 4 Special Assi gn r n en t s  Branch

The fqllowing radioactive material was monitored and cleared for releas e from the
Ne v ada Test Site:

Mate r ial  No. of ~~xes Agency

I 1p~ctoi 1 Sandia Corp.

There were no si gni f icant  radi ation level s encountered on the highway between the
c~ Area and ~-e rcury  af ter  the deton ation.

Air-born e 1~adioactivity (D- day Averages):

- 

- Ai r Samp l es:

Location Long-Lived Alpha

I
1._i Warehouse 6 Background

I 

(P- 2 Background
5 Gate 3~ 5 Background
- - Area 13 

- Background

I Fallout Trays: S

- 
- Location Long-Lived AlphaI S 

-

5 

War ehouse 6 17
( P 2  1.7
Ar e a 2  - 1.7
Gate 385 59

- - 

Area 13 1.7
Shot Area (Average) 16

L The fo l lowing  samples were anal yzed  i n  the labora tory :

Type Number
L

Air Sariples 4
Nasal Swabs 5

L 
S 

Fallout Trays ..~2_
Total -39

1 
3. 20.5 Training Branch

Baut ine  duties were per formed b y the Training Branc h

3.20.6 Personnel Lasimetry Branch

The following dos imetry services were provided

Film Badges: S

Date Issued Processed & ftecordth

Aug . 29  465 489
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5 Date Ls~ uoc1 Processed & 1 ~ccor Jed I

Au g. 30 444 618
Totals 909 1107

Cosimeters: S

ij ate Issued j~ecej vcd

Aug. 29 27 27
Mg. 3J 52
Tot~- l s  79 79

3.20.7 Logi s t i c s  l3ran c li

Anti-cont-~
- - - natio~ clothing, materials and supp lies wci- e i ssued to 140 p~~ p ic ~follows:

I\\imber

Cov er a l l s  33
Shoe Covers (pai rs) 109
(~esp ir a tor s  20
Other Itt3us 87

The l a u n d r y  p roces sed 936 p i ~ces of a~ ti -con ia :~dn z i t i o n  i t c:;~~.

3.21 ~~~~~~ (A u ~ u s t  31 t h r o u g h Septe-~bc-r 1, )3 5 7)

a e v i c e  fi~ ed fro:a a 700-coot to w - r in  ~~~~ 8. The device was detort~~ccj
at . O~ 3~.- S O U I S  Ofl A~~cst  3 1 , ~957. The clo~ d rns-3 aLove 35 , CG 0 f w c t -  ~~~~ p e 1c t r — i~~i n:-
sli ght l y r L-e:~~ I I  t he t r oF opouse.  The clo ’:d Lop ~v as  L l o wr  ~~~~~~~~~ ci t~~c c~-~ t ~~
48 I : rot s , wi t h  ~o-- c- r ~ c~-~ c- r c t u  ~c- in ~ w-o~ c ~luu1  in a ne -e 5ouLii-e ~ - t - -r lv ci~~ ( : -
t i on . Th e shear  p r o d u c c d  a f a i r l y w i de  dfl fu s ion  ‘~f the c l oud  s C h : c l i L s , t~~15 -~ -v
sp r e a d i n g  out t he  fa l  lout ,  pa t t e rn .

3. 21. 1. Gcn cra~ V: ini tori  n~ l3r~nch

The aerial ~i rvey tci~fl d~~ ar~ed a~. 0820 Lo u ~~ . he~ t-~ ~~~ - ~-in c-d f : c - - - -, S~

we re as fo l lows:

f l 
~Lt 

~~~~ ::-
r h r I r  f c - 5 S I - .,

2 50 ~
‘;

13 9-300
5 

1 C;-  s C  385 50

~~-u :- e -~ t c c r i ~~ r~~ i I v ~ y~ ~~J i c & t wJ ~ owi - Ig  r r~-w e ~.-s:  I
L~
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intensi ty Location Alti tude Time Re- survey
r/hr feet hours days

H 20.0 Ai-ea 7b GZ 
- 

50- 1.31.4 0-day
0. 15 9-356 50 1315 D.day

- 5 0.9 Area 9 GZ 50 1317 0-day
200.0 Area 2c (2 500 1323 0-day

0.2 Ar ea 9 (2 25 0657 D f  I
5.0 Area 7b GZ 25 0652 0/  1.
0 .1. 9-35 6 25 0653 0 / 1

L5. 0 Are a 2c GZ 500 0700 0 / 1. -
~~~~

- - -

50.0 Area 2c (2 300 0701 0/  1 -~~~

The in i t i a l  grou ;J survey t eams departed at 0870 hours. Results of the ground
survey of non-shot  areas were as fol lows:

If lt a~Si ty LOC~,tS1OIL Time
mr/hr hours

Ba ckground WY 0551 Yucca Flat -

L3ackgrour ~ Well 3 0558 . Yucca Flat
360 - Junction , Area 2

& Area 12 i3oads 0615 Yucca Flat

160 BJY 0711. Yucca Fl at
1.50 B.JY 0729 Yucca Flat
42 (El~ Shelters 0705 2

580 Station 353 07 1.5 Yucca Flat
600 Sta tion 52 0716 Yucca Fl at

-
S 60 Juncti on , Area 3

Access i~oad &
S Mercury 1[i gh way 0805 3

1(X) Area 3b GZ 0008 3

. A check station to contro l access into the contaminated areas was established at
the BJY.

He- survey s of the shot area were made as fo l lows:

Late f~e-survey Mi d-time
day s hours

Aug. 31 D /  1/3 1309
Sept. I L~ / 1. 0628

There wer e two monitors provided for projects and l’~EEW support.

3. 21. 2 Plot t ing and B r i e f i n g  Branch

Results of the surveys were plotted for display at various locations. (Figures No.

3.21.1 through 3.21.4).

Briefings were conducted and area access permits were certified for each party .s
fol lows: S
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- $ - Date Sr-h eduled P rojects - Personnel
I’areies I nvolved Involved

Au g. 31 34 12 148
Sept . 1 18
Tota ls 52 25 195

3.21. 3 Decon t am ina t ion  Branch

The follo~ing itmn s were decontailnated at the U~-6:

Lqu1p~r -2nt - Number

Vehicles 48
Bulldozers 2

L

3.2 1.4 Special Assi gnmen ts  Bra nch

L There was no detectabl e increase  in beta- gan in a acti vi ty in Area 13 and Mercur y
f o l l o win g  the  de tona t ion .

Surfac e con tamina t ion  in tensi t i es obtained in the cP-2 area indicated a maximum of
11 mr/hr at  H / 4 hours.

Ai r- borne D a d i o a c t i v i t y  ( U-day Averages ):

Air Sa mp l es:

Loc a t i o n  Long-[. ived Alpha
dim per

Wa rehouse 6 Background
Wel l 513 Background
(P- 2 0.1
Gate 3”5 Background
Ar ea 13 0. 1
Gate 12) Back ground
Shot Area (Average) 1.6

Fal lout  Trays:

Location Long-Lived Alpha
d/m per ft~

Wa rehou se 6 Back ground
- - Wel l 511 Background

CP- 2 Background
Gat e 385 Back ground
Area 13 Back ground
Gate 120 Background
Shot Are a (Average) 16

No increase in radio a ct ivity was noted in wel l and d r i n k i n g  wate -r samp le s.

I
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Radiat i on surveys in “clean ~~rk ing  and l i v i n g  areas ” in Mercury an t i  the  Q~ Art ’--
5 were negative.

The fol lowing sanp ies were anal yzed in the  l aborator,’:

- . Type Number

Air Samp les 46

- 
N asal Swolis 20
F al lout  Trays 97 -

Surface Swipes 2 1

Total - 184

3. 21. 5 Training Branch

Boutine duties were per fo rmed by the T r a i n i n g  Branch.

3 .2 L 6  Personnel Lk simetry Branch

The fol lowing dosimetry services were provided:

Fil m Badges:

Date Issued Processed & Recorde d

Aug. 31 137 329
Sw t . I

• Totals 594 770

0s  imet ers:

L [.ate Issued t1ec~ ive d

Aug. 31 102 102
Sept . 1 55 55

Tot al s 157 157

S 3. 2L 7 Logistics Branch

I Anti-contamination clothing,  mater ia ls  wid supplies were issued to 296 p eople as
follows :

Item Number

S Coveral ls  233
Shoe Covers (pai rs )  313
Bespi r a t ors 1.24
Other I tems 375

F The laundry  processed 1254 p ieces of a n t i - c o n t a m i nat i o n  i tems.

3. 22 Gal i leo  (September 2 throug h September 4, 1957)

S 
S
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1 - Galileo was a devi ce fi red from a 500- ft- - u Loser i n  .-11ea 1. The d Y . - I C C  was deto-
nated at 05-1-0 hours  on Septt~~ber 2, 19~7. The d o-i d top rose to above 37 , 000 feet

- MSL . Because of t he  nea r  ca lm winds  most a l t i  L u d e s , i t  ap pea red  to hover
motionless for a cons ide rab le  period . t t  a lso - t~ 7 - ~ared t h a t  the  mushroom top
separated r a t h e r  c lean ly  from the  ste~ wi th less di rt and debri s b eing sucked up

L through the r a d ioac t ive  top than  is u s u t I ~ wi th - - r  shots. u t -c  r e s u l t  was th at

I the orange color of the clou d top sprri ~ -J slowly ii ~~i’~- genera l  di rect ion of the
Control Point .

3.~~~.i  General Moni to r ing  Br anch

‘the aerial survey tean depar ted  at 09 10 hours .  ~c-~~i t a  obtained from this survey
were as follows:

Intensity Location - A l t i t u d e  j ’irite Area
- r/hr feet hours S

- I - - 50 Area I GZ 500 0815 1 ~~~~
5 1-390 500 082) 1.
1.5 7-300 25 0825 7- I 5 1. Junction , Area 2c Acces s

iload & Are a 10 Perimeter
Ibad 50 0831 8

I i Phantom Pau 50 0832 8
- 1. 1~rench & Ge ru an Shelters 50 0834 9

7 Area 2c GZ 
- 

500 0<3 40 8

I 9 Area 2c GZ 
- - — 300 0844 8

Subsequent a e r i a l  re-survey s inuicat e d  the 1o11 - -~ i g  readings:

Int~~sity Loc at ion  Altitude Time Area Be-survey
r/hr feet hours days

I 22 Area I GZ 200 (1 15 1 D ,L 1
52 Area I GZ 100 0~~15 1 0/  i

- 12 Area 2c GZ - - 
~
— — 50 0925 8 0 / 1

10 French & German Shel ters 25 ( 1) 2 9  8 [ ) /  1.
0.0 Junction , Area 2c Access

Ibad & Area 10 PerL~etc r
Road 25 0931 8 D /  I

1 0.8 Phantom Pad 25 0929 8 D / I
10 Area I GZ 50 09 10 1 D / 2 .—~~~

—---

31 Area I (2 25 0911 1 0/  2 .~~.

• 1~5 Area 2c GZ ~ 
50 - 09 20 0 D / 2

• 18 Area ~~ GZ / - . 25 ( ) ~~1 C Li/  2
-0.9 Junction , Area 2c Access

Road & Area 10 Perimeter
Road 50 (‘~ 23 D /  2

0.8 Junction , Area 2c Access
L.  [ba d & Area 10 Perimeter

I ibad 25 0924 R 0/  2

The in i t ia l  ground survey te am s  depar ted  at 055’J ito Ii r~ . Results of the ground
survey of non - sho t areas wer e  as fol l ows: S

1 - 157- 
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I j
lIlt.mlsiIy t~~~~~~~i~~~ ’ ! - ~ -.I n~7br e I r - ~

- 0 V - - U 3 1)5~I 1 Yucca Fl at
1 8 i-~ 3~ (,/ 0b5~ 3
• ‘j O ~- :~i Orifl O 4

a -~ ~~ 0(’5~t-i 4

I Ihu (  [ i - ~ 9
S - - 9

~~- I t r a r ,~~r- ~ ),- 1

-l i- ’ .- ( l U  12

I A chec k ~- t -,“ ~~- i  *as ed  -~i-~ 1- “ 1  ‘it ‘ I C  r t e r s - ~ ~~oi of Area 1 access road and  J
~-l e r c u r y  t i i 1’~~ a~ on • ~~~~ t’. c’ ri t : , l  -~~ e~~s i r t  L i l e  contam i n a t e d  areas.

I 11e-su r vey ~ c-f t i - c  s ho t  a r -  - e r -  Va t- R d  f o l l ows : ]
I t a t e  b~ -~~~~-~~- v  l i d - t i m eI ~~~~~ — tours j
Sept. 2 1; 1/ USO

I Sept. 3 I ) ~t 1 0628
I Sept. 4 L ~ (Y) 16 • 

-

Sept . 5 U /  3 0626 .~~~ —

I There  were s ix  mon i to r s p ro v ided  fni-  p r o j e c t s  and IIEftD support .

3. 22. 2 P lo t t ing  and Brief ing Branch

Resul ts  o~ the surveys set - - p lot ted  f~~r dl~ni ay at v a r i o u s  locati ons. (Figures No.
3. 22. 1 throug h 3. 22. 5) .

I Brief ing s were conducted and alc a acc c-~ s perm its  were certi fied for each pa rty as
follows:

I Date Scheduled Proj ects Personnel

— 
P a r t i e s  Invoh -d Invo lved

I Sept . 2 53 16 221
Sept. 3 94 13 239
Sept. -~ .19_a.. ..J~~... 275

I Totals 249 41 735

122. 3 Deco n t a m i n a t i o n  Branch
I
I The fo l l owin g  i t e ms  were d e c o n t a m i n a t e d  at  the  CP-6:

I Equipment. N i u }~~r

Vehicles 64
Recorders 2

I The Area 7 Greenhou se  Pad was  a l so  d e c o n t a m i n a t c - d .

I
1 - 158. 9
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I
- 3.22.4 Sp eci l Assi gnments  Branch

There were no increases  in beta-gamma rad ioac t iv i ty  indica ted in Area 13 or
M e r c u r y  fo l lowing  the  d e t o n a t i o n .

~-~rface contaaination level s obtained in the CP- 2 area indicated a maxiniint of 8.5
mr/hr at H / 3 hours.

Air -bo rne Radioac t iv i ty  (D-day Ave r ages) :

Air Samples:
- - Location - 

S 

Long-Lived Alp ha
d/m per M~

Warehouse 6 Backgroun d
- C.P-2 0.1

• Gate 385 Back ground
Area 13 - 0 .1

S Fallout Trays:

- Location hong-Lived Alpha
d/m per ft 2

- 

- Warehouse 6 Background
Wel l 5 Backgroun d

~P-2 Back ground
— : Gat e 385 Background

S Area 13 Background
Shot Area (Average ) 64

- No increase in radioactivity was noted in wel l and drinking water samp les.

Radiation surveys in “clean -workiv ,� and living areas ” in Mercury and the Q~ Area
- - were negative.

The following samp les were analyzed in the laboratory:

Number

Air Sanp les 34
Nasal Swabs 17
Fallout Tray s 47
Sirface Swipes

• Total 182

4 3. 22.5 Training Branch

Routine duties were performed by the Training Branch.

3. 22. 6 Personnel ~~simetry Branch

I 
-
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I - The follosing dcsi3I— .t ry  ~crvices w e r e  provided:

Fil m Badges:

I - Date I ssued Processed & lecorded

S 11t . 2 2 5c 3 383I St-~iL .  3 16? 423
St~~t . 4 460 575

I 
Tota ls 3515 .

D,simeters: - -

Da te Issued Received

Sept .  2 235 2~~
• Sept.  3 97 97

Sept. 4 116 116 
-

-—

‘lotals 44~3 443

I - 

~~ September 2 , 250 0 f i l m badges were issued to the  Off -Si te  Bad. Safe Organi- ]zat ion. S

I 3.22. 7 Logistics Branch

Mti-contar.ination clo th ing,  material s and suppl ies  were issued to 881 peop le as

I follows:

I tem Number

I Coveralls 444
Shoe Covers (p ’ir s )  764

I 
Respirators 190
Other Items 3 127

The laundry processed 4912 pieces of anti-contamination items.

I 3. 23 Wheeler (Septamber 5 through September 6, 1957 )

i Wh eeler was a device fired from a balloon susp ended 500 fee t a bove Area 9b. The
I device was detonated at 0 545 hours on Sq~tember 6 , 1957. The detonation created

the hour-g lass effect , usual with balloon shots. The cloud rose above 15, 000 feet

I MSL. and was blown slowl y towa rd west of due north from the point of detonation .

3.23. 1 General Monitoring Branch

1 The aerial survey teats departed at 07 15 hours. Besu h;s obtained fran this survey
were as fol lows:

I Intensity Location Alt i tude Time Area
r/hr feet hours

0.08 7 100 0725 7I S 
S
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1 - I t t t ( T S i t y  Location Alt i tude Time Area
- - r/hr feet hours

3. 0 Ar ea 13-9 GZ 2)0 07~~ 9
~1~ 4. 5 - Area 13-9 GZ 50 0729 9

4. ’~ Area 13-9 GZ 25 0745 9
7 . 5 Area I GZ 25 0750

Si l,se1u c-er sci~ec1uled aerial re-surveys were cancelled because it was possible to
(Ibtain nec essary readings from ground re-surveys.

The init ial ground surv ey teams departed at 0550 hours .  Resul ts of the ground
survey of non-sho t  a reas were as follows:

In t e n s i t y  Location Time Area
t s r /h r  hour s

44-50 7-300 06 17 7
15 Greenhouse 0615 7
30 CZJX~Underground She1ter 0618 2
26 LIttl er Biilding (New) 06 19 2
18 l I tt ler  Bui laing (Old) 06 20 2

Lc~~er Tunnel 0637 12
35-40 Dr i l l  Big 0700 12

1000 Intersection Area 2
I Access fload & Area 10
— Perimeter load 0631 B

1 
A check s ta t i o n  to contro l access into the contaminated area was established at

- the 13J1.

-1 1e -surv eys  of the shot area were made as follows:

- Dat e he-surv~y Mi d- time

1 day s hours
I S

Sept. 6 0/  1/4 1206
Sept. 7 0 / 1  0745
Sept. 8 0 / 2  0804
Sept. 9 0 / 3  0845
Sept. 11 0/  5 0603

1 3.23. 2 P l o t t i n g  and Briefing Branch

I hesul ts of the surveys were plotted for display at various locations. (Figures No.
3.23.1 through 3.23.5).

EI-iefings wer e con ducted and area access permits were certified for each pa rty as
fol lows:

Date Scheduled Projects Personnel

I 
Parties Invol ved Invol ved

Sept. 5 103 10 245
Sept. 6 59 _I Tot al s 162 26 443

1 -166- 
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3.23. 3 Decontamination Branch

The -following items were decontaminated at the  Q’-6:

Equipmen t Number

Vehicles 58
Grader 1
Hi gh- speed Camera 1

3.23.4 Special Assignments Branch

The following radioactive material was conitored and cleared for rel ease from the
Nevada Tes t Site;

Material N,. of Poxes Ag~ncy

PoBe Sourco (30 curie) 1 Proj ect ~~.5

No significant  radiation levels were encountered on the hi ghway between the Q~_~
and ~ercury a f t e r  the detonation .

Air-borne Radioac t iv i ty  CD- day Averages) :

Air  Samples:

Location Long-Lived Alpha
d/m per

Warehouse 6 Background
Q’-2 0.4
Gate 385 0.2

L Area 13 0.1

Fal lout Trays: -

• 

- Location Long-Lived Aipha
d/m per ft~

Warehouse 6 17
Well 5B 17
(P- 2 Background

• Gate 385 Back groun d
Area l3 - 50
Shot Are a (Average ) 9

Continued surface contamination readings in the CP-2 area indicated a max imum of
0. 15 mr/hr at 11 ,‘ 1 hour .

No increase in rad ioac t iv i ty was noted  in  well and d r ink ing  water  samp les.

Badi ation surveys in “clean working and l iving areas ” in Mercury and the (P Ar ea
were negative.

I
- - 172- -
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The fol lowing samp les were analyzed in the laboratory:

• Type Number 
-
~~~~

Air Sanples 37
Nasal Swabs 20 -~~
Fallout Tr ays 115- 
Surface Swipes 130
Facial Swipes 4
Total 306

3.23.5 Training Branch -

A flad-Safe indoctrination lecture and a tour of the (P-2 were provided for four
mi litary medica l personnel on Septamber 5. 

J
3.23. 6 Personnel Dosimetry Branch

The following dosimetry services were provided: 
-

- Film Badges: 
j

- Date Issued Processed & Recorded

Sept. 5 250 266 CSept. 6 266 448
Totals 516 714

Dosimeters:

I Date Issued Received

Sep~. 5 151 140I Sept . 6 121 131
Totals 272 271

1 3. 23.7 Logistics Branch 3
- Anti-  con t aliU nation clo th -ng ,  mater ia ls  and supp lies were issu ed to 613 p eople as

follows :

Number

I Coveralls 208
Shoe Covers (pairs) 593 —

1 Re~ ,i re tor s  q2
Other Items 565 

-

The l aundry processed 10 19 p ieces of anti-contamination i tems .

1 3. 24 Coulom~ “B” (September 6 , 1957)

I - -
~~~~~~~~~~~~~~~~
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- Cou’omb “B” was a device f i red  in Area S3g . The device was detonat ed at 1305 hours
on September 6 , 1957 . I t  was the sixth safety experiment of the Piur1 bbob seri es.

1 3. 24. 1. General Moni tor ing  Branch

Since Coulomb “B” was a n ucl ear de tona t ion , the General  M o n i t o r i n c  Branch was
alerted to de te rmine  possible evacuat ion routes and to st andby for an immedia te
init i al survc)- . At. 1310 hours , tvo m o n i t o r s  were di spatched north lr~- -~ the (P- 2 on
the ~1ercury Ili ghway to determine the nlaximuln intensi ty via that  r ou te .  At the sane5- 
time , two monitors  were di spatched east from the BJ’i’ v i a  the ‘t” road to the }IIA
road; then south  to t h e  3-355 pad; thence , west to the  3b access road; and ,
f inal ly southwe st to the Mercury Hig hway. The l a t t e r  route was found to h~ c lear
of contaninat ion.

check stations were established iniiiediately at the intersection of the Mercury S

- Hi ghway and the 3b access road, and at the B.JY. Traffic entering and exiting the
forward area was routed via the above mentioned clear route.

The initia l gar.ima radiat ion survey was compl eted by eight monitors at a mid-time
- of 1344 hours . No significant alpha contamination wés found outside the perimeter
of the I r/hr i sointensity l ine.  - 5

-

L The in i t ia l  survey of non -shot  area~ was performed by six monitors.  hesults of
thi s survey were as follows: S

In tens i ty  
_________ Tiia ~.mr/h r  - - hours

1000 0.9 ~1i1es S~uth of BJY 1336
I - 160 Area 3b GZ 1314

40 1-355 1513

- Be-survey s of the shot area were made as follows:

1 Date Be-survey Mid- time
- 

- days hours

Sept. 6 U / 5 hours 1925
Sept. 7 D / 1  0659

1 5  Sept. 8 D /  2 0821

‘I Sept. 9 D /  3 0741

3. 24.2 P lo t t ing  and Br ie f ing  Branch

Results of the su rv~~s were p lotted fot di~~ 1ay at var iou s  locations.(Fj gnr es No.
3. 24. 1 through 3.24. 5) .

Alpha contamination readings were indicated on all ~iurvey s plo t t ed

5- Briefings were conducted and area access permits were cer t i f i ed for each party as

I follows:

I - 

S

i - I - 
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Date Scheduled P roj ects Person n el
• Parties Involved Involved

Sept. 17 6 36

Totals 17 6 36

3.24.3 Personnel Dosimetry Branch

The fo l lowing dosimetry services were proviced:

Fil m Badges: - -

- Date Issued Processed & Recorded

Sept. 6 10 tO

- ~~tal 10 10

L. Dosiineters: -

Date Issued Received

Sept. 6 .22.. .

I. Total 20 20

3.24.4 Logistics Branch

Anti-contamination clothing,  material s and supp lies were issued to 36 people as
- 

follows:

Item Number

i Coveralls 36

1 Shoe Covers (pairs) 36
Respira tors 36

J The l aundry processed 438 pieces of anti-contamination items.

L 
3.25 LaPlace (September 7 through September 12, 1957 )

LaPlace was a device fired from a balloon suspended 750 feet above Area 7b. The
L - device was detonated at 0600 hours on September 8, 1957. The f irebal l quickly

I turned into a misshapen mushroom cloud which separated from its stem and rose to
19,500 feet MSL. The cloud was elongated by low speed wind s blowi ng in different
di rections at different levels. The top of the cloud was blown slightly west of
south and the lower level s east of south.

3.25.1 General Monitoring Branch

I The aerial survey team departed at 0733 hours. Results obtained from this survey
were as follows:

I - .
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Inten sity Location A lt i tude Time
r/hr 

_______ 

feet -
~~~

22 7-300 50 0740
23 - S3g - 50 0745

The ini tial groun d survey te ams departed at 0605 hours . Results of the groun d

survey of non-shot areas were ~s follows :
---3

Intensity Location Time - Ar ea
mr/hr hours 

—

ii 2-380 0624 2
k) 3-3(X) 0625 3

600 Intersection Area j
2c Access Road &
Area 10 Perimeter 0629 8

25 Gate 385 0633 Yucca Flat
600 Greenhouse Pad 06 38 

- 
9

34 9- 300 0641 9 -

~ackground Area 3b GZ 0655 3
Background Area 2 C2 0115 2

15 1-380 0732 1
12 12- 3)0 0643 12

A check station was established at the B.JY to contro l access to the contaminated
S areas. -

Be-survey s of the  shot area were made as follows:

J Date Re- survey Mid-time

— 

- days hours

Sept. 8 D /  L-’4 1213
Sept. 9 D/b u 0620
Sept. 10 D / 2 0554
Sept. 11 D/ 3 0620

- I Sept. 13 D / 5  0616 fl
3.25.2 Plotting and Briefing Branch

I~esults of the surveys were plotted for display at vari ous locations. (Figu res No.
3.25. 1 through 3. 25.5).

Briefings were conducted and area access permits wer e certifi ed for each party as
follows : U

Date Scheduled Proj ec ts Personnel
— 

Parties Involved Involved

Sept . 7 62 13 170
Sept. 8 12 10 56
Sept. 9 37 11 112

‘-~1
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I - 
Dote Scheduled Proj ects Personnel

Parties Involved Involved

I 
Sept. 10 23 9 85

I Sept. ii 32 9 119
Sept. 12 28 8 89

I Tota l s 194 60 631

3.25.3 Decontamination Branch

The following items were decontaminated at the CP-6:

Equipmen t 
- Number

Vehicles 28
Television Cameras 2

( 

Electrical Gauges 4

3.25.4 Special Assignments Branch S

The following radioactive material was monitored and clear ed for release from the
- Nevada Test Site:

I Material  Number of Boxes Agency

I Soil Samp les 3 - LAS..

No s ignif ican t radiati on levels were encountered on the highway between the cP-2
• 

- - and Mercu ry af ter  the detonation.

Air-borne Radioact ivi ty (D- day Averages) :

Air Sanples:

Location Long-Lived Al pha

I
d/rn per M3

Warehouse 6 Background
I CP-2 0 .1

I Gate 385 0.1
- Area 13 0.1

Fal lout Trays: -

Location Long-Lived Alph a

I d/rn per ft2

Warehouse 6 17
Wel l 5B 17

I U’-2 Back ground
Gate 385 Backgroun d
Area I3 50
Shot Area (Aver age) 14

I 
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Radiation surveys in “clean working and living areas” in Mercury and the Q) Area
were negati ve.

The following samples were analyzed in the laboratory:

Ntanber

A i r  Samples 75
Nasal Swabs 34
Fallout Trays 116
Surface Swipes 2’t~
Water Samples 6

Total 47.1

3.25.5 Training Branch

A one-hour !ect~r~ 
c, v.n tn ~() FTTIb. npr~ onp1 nn S~ntember 9.

3.25.6 Personnel Dosimetry Branch

The following dosimetry services were provided .~

Film Badges:

Date Issued Processed & Recorded

Sept. 7 390 656
Sept. 8 242 355
Sept. 9 64 110
Sept. 10 196 373
Sept . ii 203 4333
Sept. 12 194 487
Totals 1289 6314

Ebsimeters:

Date Issued Received

Sept. 7 110 110
Sept. 8 71 71
Sept. 9 64 64
Sept. 10 68 68
Sept. 11 46 46
S~~t. 12 33 33
Totals 392 392

Da Septenber 11, approx imatel y 4000 f i lm badges were received from the Off-Site
Bad- Safe Organization for processing and recording.

3.25.7 Logistics Br an ch

Anti-contamination clothing , mate ri als and sa~plies were issued to 1153 people as
follows:

I
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I :

Number

I Coveralls 380
Shoe Covers (pairs) 1056
Respirators 156

I Other Items 11~
I The laun dry processed 3942 pieces of anti-contamination items J

3. 26 ~~~~~~~~~~ (September 13 through September 14, 1957)

J Fizeau was a device fired fran a 500-foot tower in Area 3b. The device was deto-
mated at 0945 hours on Sq,tember 1.4, 1957. The cloud rose very rapidly until its
top was above 45 ,000 feet ~ISL. It was sheared quickly 

by the winds into three
major segments: the c loud top was blown at 13 knots west of due north; the middl e
sect ion at 13 knots east of due north ; and the lower section at a lesser speed in
nort hwesterl y direction from the detonation point.

1 3.26. 1 General ~bnitoring Branch
The aerial survey team departed at 10 50 hours. Results obtained from this survey ]
were as follows: -

I Intensity Location Altitude - Time Area
r/hr feet hours

500 Area 3b GZ 150 1116 3

I 25 3-300 25 1110 3
12 BJY 25 1106 Yucca Flat
0.1 Burro Shel ters 25 1120 3

F I 0.5 Collimators 100 1118 3

Subsequen t aeri al re- surveys indicated the following readings:

Intensity Location Al t itude  Area Be-su rvey

I r/hr feet . hours days

1.8 BJY 50 1502 Yucca Flat 0/  1.

1 . 0.3 2- 380 50 1610 2 D / 1.
0. 025 2- 300 500 1611 2 0 /  1
0. 1 Mesa 75 1615 12 D / I

I . 20 .0 Area 3b GZ 500 0935 3 I) / 2
10.0 Area 3b GZ 600 0940 3 0 / 2
0.48 Area 3 GZ 25 0942 3 0/  2

I 
The initial groun d survey team s departed at 0950 hours . Results of the ground
survey of non-sho t areas were as follows:

Intensi ty Locatioi~ Time Area

I 
mr/h r hours
300 12-300 1.052 8

6000 2-380 1102 2

I 
20 7-356 1112 7

1000 7-300 11.50 7
200 B-9 1236 9
350 9-300 1251 9

A check station was established at the intersecti on of the Mercury High way and the
3b access road to control access into the contami nated areas.

Re-surveys of the shot area were made as follows:

I -189-
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Date Re- survey !~lid-t ime
days hours

I Sept. 14 0/ V4 1557
Sept. 15 0/ 1 0625

I Sept. 16 0/ 2 0947
Sept. 17 0/3 0633
Sept. 19 0/ 5 0655

I There were six monitors provided for projects and REEW support.

3.26.2 Plotting and Briefing Branch

I Results of the surveys were plotted for display et various locations. (Figures No.
3.26.1 through 3.26.4).

I Briefings were conducted and area access peimits were certified for each party as
follows:

I Date Scheduled Projects Personnel
Parties Involved Involved

Sept. 13 12 5 33
Sept. 14 17 1.07

Totals 29 1.7 140

1 3.26 .3 Decontamination Branch

The following items were decontaminated at the (P.6:

Equipment Nusher

Vehicles 82
Bulldozer 1

3.26.4 Special Assignments Branch

No sign ifican t radiation l evels wer e encountered on the hi ghway between the CP- 2

I and Mercury after the detonation.

Air- bo rn e Radioactivity :

Air S’a!ples: (0-day Averages)

Location Long-Lived Alpha

I I

Warehouse 6 Background

I CP-2 Background
Cote 385 Background
Area 1.3 Background

I -

I 
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Fallout Trays: (0-4 to D / 7 Averages)

Locatien Long-Lived AlEha
I d/m per ft~

- 

Well 5 1.5 x 102I cP-2 1.1. x
Gate 385 6.5 x 102
cP-2 3.5 x 102

I Area 13 3.3 x ~o 3
L. Shot Area (Average) - 1.0 x

I No increase in radioactivity was noted in well and drinking water samples.

1. Radiation surveys in “clean working and living areas” in Mercury and the (P Area
were negative.

1.. ExposuTes indicated by film badges for the period D-1 to H./ 52 hours in working
areas were as follows:

Locaticm Exposure
or

I Gate 385 320
L. Area 13 150

I The following samples were analyzed in the laboratory:

L
Type Number

Air  Sanp les 27
Nasal Swabs 6

I Water Samples 6

i
i Total 40

J 3.26.5 Training Branch

L A Bad-Safe indoctrination lecture was given to 86 people in the observer area

i prior to the Fizeau detonation on September 14.

L 3.26.6 Personnel Dosimetry Branch 
P

J The following dosimetry services were provided:

L Film Badges:

Date Issued Processed & Recorded

I—
t Sept. 1.3 246 1.770

I Sept. 14 130 242

1. Totals 376 2012

S I 
-
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L.

Dosimetera: 1
Date Issued Received
—

Sept. 1.3 45 45
Sept. 1.4

Totals 170 155 1
3.26~7 Logistics Branch

Mti-containination clothing, materials and supplies were issued to 251. people as
follows: 

S

Item Number

Coveralls ~~1
Shoe Covers (pairs) 223 -

Respirators 1.20
Other Items 504

- 

The laundry processed 558 pieces of anti-contamination items. 3
3.27 Newton (September 16 through September 21, 1957)

-
~~~~~~

Newton was a device fired from a 1500-font balloon anchored In Ar ea 7b. The dev i ce
was detonated at 0550 hours on September 165 1.957. The main cloud rose until it
extended 19,000 feet to above 33,000 feet M~~ and was blown generally in a north-
easterly direction at about 60 miles per hour. 

-

3.Zl.1 General Monitoring Branch - - -

The aerial survey team departed at 0845 hours. Results obtained from this survey
were as follows:

- fl
Intensity ipcation Altitude Time Area U
r/hr feet hours S

20 Area 3b (~ 200 0852 3
0.3 3- 300 25 0853 3
20 500’ Fast of 3b 25 0655 3
10 Area Th GZ 500 0900 7

A subsequent aerial re-survey on D / 1 day indicated the following readings:

Intensity Location ~1titu~~ Time Area 3
r/hr feet hours

50 Area 3b~~ 25 0843 3 - - 
5

4 500’ East. of 3b 25 0845 3
9 Area 7b GZ 25 0847 7

The initi al ground survey team s departed at 0555 hours. Results of the ground II
survey of non-shot areas were as followa

S 

-



:1
[I Intensi ty Location Time Area

mr/hr hours

I 600 BJY 0625 Yucca flat
40 Area2G Z 0636 2
18 Ground Zero 0707 9

I - 
1.0 Greenhouse (Inside) O7~8 

C)
2 Gate 385 0720 Yucca Flat

- 
- 76 Butler Building (Old) 0658 2

- 30 ~Zlt Sh elter 0659 2

1 20 Sub-Station 52 0650 Yucca Flat

A check station to control access into the contami nated area was established at1 intersection of the Mercury h i ghway and the 3b ~ccess road.

Re-surveys of the shot area were made as follows:

1 Date Fe-survey Mid-time
L — - 

days hours

Sept. 1.6 D/ 1/4 ‘ 1.152
‘S. Sept. 17 D/ 1 0601

Sept. 18 D / 2  0547
Ii Sept. 1.9 D / 3  0637

Sept. 20 0/4 0732
Sept. 21. 0 / 5  0624

1 Sept. 22 0/ 6  0605

3.27.2 Plotting and Briefing Branch

1 Results of the surveys were plotted for display at various locations. (Figures No.
3.27.1 through 3.27.5).

1 - Briefings were conducted and area access permits were certified for each party as
follows:

I I Date Scheduled Projects Personnel
Ii Parties Involved Involved
L

Sept. 15 50 13 135

1 Sept. 16 29 12 128
1.. Sept. 1.7 20 1.0 63

Sept. 18 33 10 73I -I Sept. 20 7 6 15
Sept. 21 6 6 1.4

- Totals 145 57 428

1. 3.27.3 Decon t amination Branch

I The following item s were decontaminat ed at the (P-6:

I

S I --1.97-
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) S

Equipment Ntanber

- - 
, Vehicles 55

Trailer I

-- 3.27.4 Special Assignments &ancb

- The following radioactive material was uonitored and cleared for release f rom the
Nevada Test Site:

Material No. of Boxes Agency

Contaminated Sticky Paper 1. - Proj ect 32. 1.
Contaminated Plywood I Project 32. 1

No significant radi ation lev els were encountered on the high way between the (P- 2
and Mercury after the detonation .

I - Air-borne Radioactivity:

Air Samples: (D- day Averages)

- Location Long-Lived Alpha
4/rn per

Warehouse 6 Background
CP-2 1.1. x 102
Gate 385 3.6

I Area l3 0.2

Fallout Trays: (0- 7 to D/  1. Averages)

- Location Long-Lived Ai rha
S. 

d/m per ft~

Well SB 1.1 x
Q’-2 3.5 x IO~

I Gate 385 6.5 x 102
I Area 13 3.3 x i0~Gate 120 1.5 x 102

Shot Area ( Average) 1.5 x 102

No increase in radioact ivi ty  was noted in well and drinking water samples.

Radiation surveys in H clean working and living area s” in Mercury and the (P Area
were negative.

The following samples were analyzed in the laboratory:

~~~ber

Air Samples 123
- - Nasa l Swabs 51

I

I
S 

-



.
5 

-

5

-

]
Surface Swipes 10
Fallout Trays 106
Water Samples 7
Total 297

3.27.5 Tr aining Bran ch 3
fbutine du ti es were performed by the Training Branch.

3.27.6 Personnel Ibaimetry Branch - S ii
The following dosimetry services were provided:

Film Badges:

Date Issued Processed & Recorded

Sept. 1.5 108 209 - -
Sept. 16 1.25 319
Sept. 17 167 3~~ 

-

Sept. 18 107 154
Sept. 19 211 411
Sept. 20 151 240
Sept. 2 1. 180 330 - -

Totals 1049 1991

Dosirneterw

Date Issued Received

Sept. 15 95 90
L Sept. 16 56 56 -

Sept. 17 52 55 -

Sept. 18 60 60
Sept. 19 t2 12
Sept. 20 10 10 j
Sept. 21. JL _IL
Totals 299 29?

3.27.7 Logistics Branch 
-

Anti-contamination clothing, materials and supplies were issued to 1.158 people a.
fol lows:

Iton Number

Coveralls 436

‘ 
~~oe Covers (pairs) 1.126 —

Respirators 215
Other It ams 1500

- 

]
S 
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The laundry processed 3319 pieces of ant i -contaminat ion items.

3.~~~ E~aini~ r_(September 1.9 , 1.957)

flainier was a device fired in a deep undergroun d tunnel in Ar ea 12 The device was
detonated at 1000 hours on September 19 , 1957 . There was no f l a t h  of li ght , no
wave of heat , no shoc k wave , and no mush room cloud after the detc~nat ion.

~ urta of dust rising from the 7 , 500-foot mesa top and from the slope of the mesa
indicated that there had been some heaving and settling of the mesa crown . Ther e
did not appear to be any spurt of dust or other debris issuing from the r~outh of
the tunnel. The blast from the detonation col lapsed the tunnel wall and contained

IS-.. all the radiation.

3.28. 1 General Monitoring Branch

The initial ground survey team of 10 men surveyed the shot area. They departed
from a forward Control Point at 1.015 hours.

L 
The initial survey indicated that there was no increaae in beta-gamma radiation
above the maximum from previous fallout contaminati on. Negative results were
obtained from an alpha survey.

A check station to con t rol- access into Area 12 was established six miles nor th of
the Area 2 acces s road on the Area 12 road.

A re-survey of the shot area was made at H / 1-4/2 hours and no increase was
5 

found in beta-gamm a radiation above the maximum from previo’s fallout contami-
nation. There was no alpha contamination detected in the re-survey.

3.28. 2 Plotting end Briefing Branch

The Plotting and Briefi ng Branch operated at the trailer ch eck station in Area 12
on September 19.

S A skeleton crew of three men was stationed at the (P-2 to continue operation of
the Bad-Safe communicat ions net , briefing of part ies desiring to enter contan i-

S nated areas, and certif ying of ares access permits.

Data from the initi al survey were not plotted because only negati ve results were
obtained. The Plotting and Briefing Branch closed its Area 1.2 position at 1.330
hours.

Briefings were conducted and area access permits were cert i fied for each pa rty as
follows:

Date Scheduled Proj ects Personnel
Parties Involved Involved

Sept. 19 24 9 55

3.28. 3 Training Branch

Routine duties were performed by the Training Br anch. S
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3.28.4 Personnel tbsimetry Branch
The fol lowing dosimetry services were provided:

Film Badges:
Date Issued Processed & Recorded

S 
Sept. 19 24 24
Totals 24 24 :1

a
Dasimetera:

Date Issued Received
Sept. 19 12
Total. 1.2 12

3.28.5 Logistics Branch

Anti-contamination clothing, mttcr~als and supplies wer e issued to 1.04 people as
follows:

Item Niambew

Coveralls 50
~ioe Covers ( pairs ) 97
Respirators 43
Other Items 70

The laundry processed 440 pieces of anti—contamination items.

The Bad-Safe emergency vehicle was equipped with supplies and moved to the forward
observer point to be on hand in case of emergency. - -

3.29 Whitney (September 22 throug h September 26)

Whitn ey was a device fired from a 500-foot tower in Ar . 2. The device was deto-
nated at 0530 hours on September 23, 1.957. The cloud rose above 30,000 feet M~ .

S wi th the mushroom top appearing to separate cleanly fro m the stem. Winds at all
altitudes were close to a calm. Much of the cloud formed by the stem moved gener-
ally west, but one finger was blown in an easterly direction.

3.29. 1 General Monitoring Branch

The aerial survey team departed at 0748 hours. Results obtained from this survey
were follows:

Intensity Location Altitude Time Area
- r/hr feet hours

100 lOG’ Eas t of 2 500 0802 2
15 1000 - South of 2-~~0 25 0807 2
5 2- 380 200 0807 2

A subsequent aerial re- survey on D- day indicated the following readings:

j
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I Intensity 1~cation Altitude Time Area
- rfhr feet hsurs

I 18.0 Area 3b (~ 25 1148 3
1.0 2-~~0 Ground 1156 2
2.5 South End of Mesa 100 1204 12

5 0. 1 12-3)0 150 1.200 12
0.4 Ground Zero 50 1205 12
1.0 Trailer Sites 25 IZ)8 -1.2

The initial ground survey team s departed at 0540 hours. Results of the ground
k . sur vey of non - shot areas were as follows:

I- Intensity Location Time Area

1 mr/h r hours -

- 28 7-357 061.5 7
1 1-300 0624 1

L. 30 7-300 0640 7 -

I 10 4- 300 O~41 4
- 

6 9-300 0650 9
1 - 24 Greenhouse 0651 9

I 34 Area 9B 0654 9
37 2-247 071.5 2
15 Bitler Bailding (New ) 0720 2

I A ch eck station was established at the intersection oi the Mercury Highway and
the 3b access road.

- 
Be-surveys of the shot ares were made as foL lows:

L Date Re-su~y~~ Mi d-time
- 

days hours

S 
Sept. 23 D /  1/4 1.152

- Sept . 24 D / 1  0635
I Sept. 25 D /  2 0633 

-

I Sept. 26 D / 3  0624
L
~~ 3.29.2 Plotting and Briefing Branch 

S

Results of the surveys were plotted for disp lay at various locations. (Figures ~~~~~.

I 3.27. 1 through 3.27. 5) .

Briefings were conàicted and area access permits were certi fied for each party as
L_ follows:

Date Schedoled Projects Personnel
Parties Involved Involved

I 
Sept. 22 3 2 1.2
Sept. 23 19 9 69

- 
Sept. 24 1.5 8 50

- 
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I Date Scheduled Projects Personnel
Parties Involved Involved

Sept. 25 1 . 9 34 9
Sept. 26 jQ

~
Totals 59 34 200

‘1
3. 29. 3 Decontamination Branch

The following items were decontaminated at the Q’-6~

Ec~~pment - - Ntmiber

S 
Vehicles 

- 
28

Qs~resaors 2

I 3.29.4 Special Assignments Branch

The following radioactive material was monitored and cleared for release from the
Nevada Test Site :

Material L~O. of &ixes Agency

Rocket Filters I UCBL
2 m c Co~~ Source I LA~~ - -

1.3 curie Co6° Source I LAS..

j Core S-maples 51. USGS’

* University of Californi a Radiation Laboratory

I ‘ United States Geological Survey

Two-hundred rental vehicles wer e monitored for equipment rel ease to , off-site
vendors.

1 
No significant radiati on level s were encountered on the highway between the (P- 2
and Mercury after the detonation.

Air-borne Radioactivity (1)-day Averages):

I 
Air Ssmp~e.:

Location Jm~2-Lived AJ~th~ iii
d/m per M~

Warehouse 6 Background
Q’-2 0.1I Gate 385 0.1

I Area l3 0 1

I
I - 
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Fallout Trays: -

. Location Long-Lived A1Dl~~
d/m per ft ’

Warehouse 6 Background
Well S Background
CP-2 Background
Gate 385 Backgro un d
Area 13 Background
Shot Area (Average) 7.2

.5 

No increase in r adioactivi ty was noted in well and drinking water samples.

Radi ation surveys in “clean worki% and living areas ” in Mercury and the c~ Area• were negat ive .

Exposure data obtained fran film badges placed at work location s from H— 50 hours
through 11 ,I 24 hours were as fellows :

Locat ion ~ap~sure_________ _________

Area 1.3 63
Gate 385 185

The following samples were anal yzed in the laboratory~

Type Number

Air Samples 63
Nasal Swabs 47
&wface Swipes 1.32
Fallout Trays 47
Water Samples 7
Cloth Samples 4
Total 300

3.29.5 Training Bran ch

A two—hour refresh er course in Bad—Safe procedures was given to two previousl ytrai ned monitors from Lt~D, Proj ect 6.5.

3.29.6 Personnel Dasimetry Branch

The following dosimetry services were provided:

Film Badges:

Date Issued Processed & Recorded

Sept. 22 50 128
Sept. 23 129 393

-21.4- 
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I S
-

-

f - . Date Issued Processed & Recorded

Sept. 24 15 340
Sept. 25 402 442
Sept. 26 260 341

Totals 916 1.644

I Daaiiaetera:

Date Issued Received

Sept. 22 8 - 8 9
Sept. 23 57
Sept . 24 26 26
Sept . 25 61. 61
Sept. 26 14 14

Totals 166 166-

3.29.7 Logistics Branch -

I - Anti-contamination clothing, mater ial s an d supplies were issued to 480 people as
follows:

I Item !*ipiber

Coveralls 302 -

I Shoe Covers (pa irs) 446
I Respirators 1.88

Other Items 752

I The laundry processed 2052 pieces of anti-contamination i tems.

3.30 O~ar leston ( Sep tember 27 through October 5, 1957 )

- Charlest on was a device fired from ‘ bal loon suspended 1500 feet above Area 9b.
The device was detonated at 0600 hours on September 28, 1951. The cloud rose

I rapidly to 32,000 feet MS.. and separated cleanly from the dust stem which began
1 settling back immediately. The upper main portion of the cloud was blown generally

a northerly directi on.

I 3.30. 1 Genera l Monitoring Br anch

The aerial survey team departed at 0736-hours . Resul ts obtained from this surveyI were as follows:

Intensity Location Al ti tude Time Area

I r/hr feet hours

15 Area 3b GZ 25 0743 3
8 Area 9 GZ 500 0749 91 25 Area 9 (2~ 100 0750 9

I 
- 
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- .Su)mequent aerial re-surveys scheduled for U 71 6 hours , D / 1, D 71 2 and D 71 3
• days were cancelled because the necessary intensities could be obtained by ground

- - survey teams.

The initial, ground survey teams departed at 0605 hours. Results of the ground
survey of non-shot areas were as follows:

Intensity Location Time AreB
mr/h r hours

• 30 BJY 061.7 Yucca Flat
75 - Sub-Station 52 0635 Yucca Fl at
8 7- 300 0638 7

12 CSE~~ Shelter 0 646 2
7 Butler Building (New~ 0648 8

L.. 45 2-380 0645 2
25 Ground Zero-Mesa 0735 12
8 l2- 30~ 071.9 1.2
20 Lower Tunnel 0720 12
28 Upper Tunnel 0722 12

A check station to control access into the contaminated areas was established at
the intersection of the Area 7-3b access road and the Mercury Hi ghway.

Re-surveys of the shot area were made as follows:

F Date Be-survey Mid-time

J — days hours

- Sept. ~ D 71 1/4 1213
Sept. 29 D IL L  0533
Sept. 30 D/ 2 0625
Oct. 1. D /  3 0644
Oct. 3 D / 5  0700

I One monitor was provided for proj:ct support.

1 3.30.2 Plotting and Briefing Branch

Results of the survey were plotted far display at va riou s locations. (Fi gur es No.

1 3.30. 1 through 3. 30.5) .

L Briefing s were conducted mid area access permits were certified for each pa rty as
follows:

Date Schethied Projects Personnel
- Parties Involved Involved

I Sept. 27 1.8 8 45
Sept 2B 34 10 90

I Sept. 29 0 0 0
Sept. 30 13 5 36
Oct. 1 34 7 81

I
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I . Date Sch edu led Projects Personnel 
-Parties Involved Involved

I Oct. 2 43 8 80 
-

Oct. 3 24 5 63
Oct. 4 17 7 47

- 
Oct. 5 5 

~..L .Ji.
Totals 188 55 454 j

I 3.30.3 Decontamination Brs~ich 
-

Fl

The following items were decontaminated at the cP-6: I

I Equipment Number

Vehides 29
Portable Gen erators 4
Portable Compressors 3 3

3 30. 4 Special Assi gnments Branch

The following radioactive material was monitored and cleared for release f rom the

I 
Nevada Test Site:

Material No. of Boxes Agency U
Sand Samples 185 OR~L -
Soil Samples 1. US_S
Filters 1. Sandia Corp.
Calibration Standards 1. CE~~Co60 Saurce 1. E(~tG -

7-ton Metal Door I. CE~~

I Oak Ridge National Laboratory

Two hundred thirty-two rental vehicles were monitored and cleared for rel ease from
the Test Site.

Nu significant radiation revel s were encountered on the high way between the Q’-2

I and Mercury after the detonation.

Air-borne Radioactivity (0- day Averages) : j
I Air Samples: “1

Location Long-Lived Alpha 
-i

Warehouse 6 Background
CP-2 0.1
Gate 385 B*ckground ‘1

- Are a l3 0 .2  J

- 

- 
-

I 
- 

•
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- Fallout Tray s: -

, Location Lon~-Lived Alpha
d/m per ft~

Wel l 5 Background
CP-2 Background
Gate 385 Background
Area 13 Background
Gate 120 Background
Shot Area (Average) 4.0

No increase in radioact ivi ty  was noted in wel l and dr inking water  samples.

Badiation surveys of “clean living and worki ng areas” indicated beta-gaimna intei-
sities of 20 m r/h r and greater on three vehicles in the AEt Motor Pool at Mercury.
Vehicles were decontaminated to permissible levels.

The following samples were analyzed in the laboratory:

Type Nimber

Air Samples 71.
Nasal Swabs 77
Surface Swipes 395
Fallout Trays 116
Water Sseples 7

j Total 666

3.30.5 Training Branch

Boutine duties were performed by the Training Branch.

3.30.6 Personnel Dasimetry Branch

The following dosimetry services were provided:

Film Badges:

Date I ssued Processed & Recorded

Sept. 27 400 459
Sept. 28 2609 210

• 
Sept. 29 92 182
Sept. 30 375 380
Oct. 1. 560 609
Oct. 2 430 465
Oct. 3 346 1.67

‘
.4 Oct. 4 48 408

Oct. 5 ...Th

Totals 4874 2956

I -223
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Ibsimetera

‘4Date Issued Received

Sept.~~7 33 33 1
Sept. 28 60 60
Sept. 29 15 15
Sept. 30 12 12
Oct. 1 9 9
Oct. 2 1.6 16

- Oct. 3 16 16
Oct. 4 1.2 1.2
Oct. 5 ‘4
Totals 187 187

3.30.7 Logistics Branch

Anti-contamination clothing, materials and supplies were issued to 897 people as
follows: -

Item Nuther ]
Coveralls 541.
Shoe Covers (pairs) 761.
Respirators 232
Other Items 1594

The laundry processed 4012 pieces of anti-contamination ite*s.

3.31 ~~~~~~JOctober 6 through October 12, 1957)

Morgan was a device fired from a balloon suspended 500 feet above Ar ea 9b. The
devi ce was detonated at 0500 hours on October 7, 1957. It was the 24th and final

J fu~l~scale nuclear detonation of the Pluznbbob test series. The mushroom cloud
quickly separated from its stem afld rose to 40,000 feet MS~. and moved in an
easterly direction.

3.31.1 General Monitoring Branch a
The aerial survey team departed at 0630 hours. Resul ts obtained from this survey
were as follows:

Intensity Locetion Altitnçk Time
r/br feet hours

75 Area 9b GZ 500 0640
7 Aret 3b C2~ 25 0648

Subsequent serial re-surveys scheduled for H / 6 hours, D / & and D / 2 days were
cancelled because the necessary intensities cou)d be obtained by ground survey
teams. 

p]
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The initial ground survey teams departed at 050 5 hou rs . Results of the g round
- survey of non-shot areas were as follows:

Intensity Location Time Area
mr/hr imurs , 

-

25 3-300 0516 3
- 40 BJY 0520 Yuc ca Fl at

1 100 7-3)0 0525 7
10 2-380 0527 2

- 360 Area 7 GZ 0529 7
21 1-300 0528 1

- 14 4- 300 0642 4
12 Mesa 0605 12
10 Sub-Station 52 0525 Yucc a Flat

- 
A check station to control access into the contaminated areas was established at
the intersection of the Area 3b access road and the Mercury Hi ghway.

Re-surveys of the shot area were made as follows: .

Date Re-survey Mid-time
days hours

1 Oct. 7 D / V4 1112
I Oct. 8 D/ 1 0648

Oct. 9 D / 2  0700
Oct. 10 D/  3 0928

3.31.2 Plotting and Briefing Branch

I Results of the surveys were plotted for display at various locations. (Figures ~~~.
3.31.1 th rough 3.31.5).

I . 

Briefings were conducted and area access permits were certified for each par ty as
follows:

S

‘ 
Date Scheduled Projects Personnel

Parties In volved Involved

I Oct. 7 10 4 39
Oct. 8 10 7 36

5 4 18

I Totals 25 15 93

3.31.3 Decontamination Branch

The following i tems were decontaminated at the Q’-6:

I -
I -

I
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- -

Equipmen t Number -
Vehicles 33
Generators 2
Trailers 3

3 31.4 Special Assi gnments Branch

The following radioactive material was monitored and cleared for release f rom the
Nevada Test Site: - 

-

Material No. of Boxes Agency

260 mc CO6° Source 1. (5ZIG
3~nc ~~60 Source I CE~Po Be Source 

-

(8 x i06 n/sec) I UQIL

No significant radiation levels were encountered on the highway between the CP— 2
an d Mercury after the detonation.

Air-borne Radioactivity:

Air San~iles: (D-day Averages)

Location Long Lived-Alphi
d/m per

— Warehouse 6 Background
CP-2 0.1

• Gate 385 0.1
Area 13 Background

Fallout Trays: (D-8 to D/ 4 Averages)

Location Long-Li ved AiRha
d/m per ft4

Well 5 Background
CP12 Background
Gate 385 Background
Area 13 Background
Gate 120 Back groun d
Shot Area (Average) Background

No increase in radioactivity was noted in well and drinking water samples.

Radiation surveys in “clean working and living areas” in Mercury and the (P Area
were negative.

I
- 

-

-
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J The fol lowing samp les were an olyx ed in the laboratory:

Type 
- Number

Air Samples 42
Nasal Swabs 40

g Surface S~-ipes 134
Fallout Trays 31
Water ~~mp1es 12 )
Total 259 -

3.31.5 Training Branch 
-

Routine duties were perform ed by the Training Branch of the Bad-Safe Division.

3.31.6 Personnel Dosimetry Branch ]
The following dosimetry services were provided:

Film Badges: -

Date Issue d - Proce ssed & Recorded

Oct. 6 34 165
Oct. 7 126 134
Oct. 8 42 329
Oct. 9 26 80
Oct. 10 19 

- 409
Oct. 11. 39 119

— 
a

Totals 286 1236

Dosimet era:

Date Issued Received

Oct. 6 16
Oct. 7 56 56
Oct. 8 29 29
Oct. 9 17 17
Oct. 10 20 20 ]
Oct. U 9
Total s 147 147

3. 31.7 Logistics Branch

Anti-contamination clothing, materials and supplies were issued to 249 people as

~ follows:

Item Mzuber 
-

Coveralls 149
Sioe Covers (pai r s) 201
Respirators 62

- Other I tems 486 J

The l aundry pro cessed 2778 pieces of anti-contami nation items. - .~
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Chap te r 4

Summary of Support Services -
The following paragraphs almnar ize the support services provided by each Bad-Safe Branth:

4. 1 Ganeral Monitoring Branch
Type of Work Number Performed
Init ial Sirveys ( shot areas) 26
Initial Survey s (non- shot art-as) 406
Be-surveys 496
Sirvey Readings Reported 25,460
Warning Sign s and Barricades Placed 6 1 336
Check Stations Initiated 60
Man-hour s of Check Station Operation 5, 280- - Personnel Cleared through Check Stations 25,600
Pre-scheduled Party Monitors Assi gned 231

4.2 Plotting and Briefing Branch
Type of Work Number Perform ed
Access Permits Issued 7,712
Personnel Briefed 24, 512
Original Survey Overlays 448r i Copi es of Sa~ vey Overlays 1, 312
Secondary Plotting Facilities Initiated 32

4.3 Deconta~jnation Branch¶ Type Number

Vehicles 1, 980
Heavy E~iipment 132

T Miscellaneous Items 460

4.4 Special Auignments Branch

Tio-hwidred f i f ty -e igh t  boxes of radi oactive materia l were pecksge.i and shipped.
S.mples collected and analyzed were as follows:

Type Niasber
1. Nasal Swabs 4,230

Facial Swipes 109
Water Senples 151
Air Samples 1, 945
Fal lout Tr ays 1,727
Surface Swipes 6~ 405
Sell Samples (not an alyzed) 127

I
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I
4.5 Training Branch -

Type of Instruction No. of Sessions No. of Personnel

Indoctrination Lectures to
New F~nployees 380 2100
Oriantation Lectures to ITouring Groups - 15 306
Re-orientation Lectures to
other Agency Monitors 18 174
Of~~cial Observer Lectures - - 17 805
Three-day Monitor Training Courses 17 280

The following docusents were published:
Basic Ra diolog ical Safety Training Manual.
Standard Opera ting Procedure for BEEO) Bad-Safe Division .
Radiological Safety Handbook for NIB.
Articles for tsffS Plumbbob newapaper. 

- 
-

4.6 Personnel Dosimetry Branch

Film bad ges were processed and exposures reported on more than 9000 personnelj during Operation Plum bbob. Film badges and dosimeters handled were as follows:
Type Num ber

r Film Badge Pack s Issued , Processed and Recorded 74, 500
Pocket Dosirueters Issued and Read 15, 000

4.7 Logistics Branch
Type Number
Urine Samp le Kits Issued 73
Nasal Swabs Issued 4230
~~oe Covers Issued (pairs) 24,331
Coveralls Issued 14, 824
Respirators Issued 10,755
Miscellaneous Items Issued 42,364
Laundry Item s Processed 1.02, 799
Ytbrk Bequests Processed 148
Vehicles Provi ded - 30

I
lii

I
- 
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J Chapt er 5 

-

Special Repo rts

5.1 Ra diation Exposures

5. 1. 1 External, Ganina -
A total of 44 personnel received exposures in access of the gui des establish ed by

H the Test Manager for Operation Plumb bob.
These exposures are tabulated below:

1 No. of Personnel Above Guide Reason
_________________ 

3r/quarter Sr/year _______

3 Yes Yes Authorized 15 r em/quarter
1 - by Test !~ nager

- 16 Yes Yes Authorized 7.5 r by Test
Manager

2 Yes No Authori zed 7.5 r by Test
Manager

1. Yes No Authorized 4 r/ quarter by
Test Manager

2 Yes Yes Test Aircraft Unit Per sonnel
4 Yes No Test Aircraft Unit  Personnel

16 Yes No Explanation Listed Below

eReasons for accumlated indiv idua l  exposures in excess of 3 r per quar te r
1 received by 16 personnel under REEtO Bad-Safe Control are as follows:

Five personnel received over- exposures because the pilot of an initial survey
I helicopter disregarded the instructions of accompanying Bad-Safe monitors to

fly out of a high radiation inten si ty field.
- Six personnel of v~~ions participati~ng laboratgries received over-exposures
I accumulated in small &sages during the performance of recovery missions.
1 Two NRI1. personnel received over-exposures when they disregarded Test Direc-

tor i~~~ilat ions by performing recovery in a radiation field exceeding 10
-1 r/hr .
I One of the U .S Army’s Bad- fe Support Unit per sonnel , assigned to an off-

site proj ect , received a slight accumulated ov er-exposure.
I Two Chemical Warfare Laboratory , (C~L) , personnel failed to properly shieldI samples during their return trip to the Control Point Area.

5. 1.2 Internal Exposures

Four instances of possible internal  exposure occurred at the Nevada Test Site
during Operation Plumbbob. In all instances, dose rate readings and laboratory
analysis of body flui d indicated no signif icant  exposure. The exposures can besumma rized as follows:

I -

I 
.-— --



- $

4
. 

. .  - 
.

.

Escape of radioactive gas fran the Tower 2 A cab contaminated the working area and
1.2 personnel were exposed. -

On e person removed his resp irato r y nrotecti ve device while working in an ares
hi ghly contaminated with alpha emi t t ing  mater ial .

Several personnel were exposed while removing and cutting a cable highly contaui-
nated with alpha emitting material.
Four personnel without respiratory protection entered a tunnel which was highly
contamin ated with alpha emitting material. They left inmediately upon detecting
the contamination . - 

- 
j

5.1.3 Exposure Study, Gamma
Tabulation of dosimetry records by 1St began on April 1., 1.957. A study of accumu- Jlated individual gamma exposures covering the period Apri l 1, 1957, throug h
January 1., 1958, provided the following data:

Exposure No . of Peremnnel Percent of Total Personnel
mr

0 4,724 46.5
1 - 99 1, 794 17. 5

1.00 - 499 1, 895 19. 1.
500 - 999 690 6.1

1, 000 - 4,999 1, 015 10.0
5,000 - above 22 0.2

The 10 highest accumulated individual exposures during 1957 were as follows:
1.. 10, 105 inilliro entgens 6. 6, 370 inilliroentgens
2. 9,845 milliroentgens 7. 6, 345 milliroentgens
3. 7,000 milliroentgens 8. 6, 120 milliroentgen s
4. 6,785 milliroentgens 9. 6, 025 milliro entgen s
5. 6,385 milliroen tgens 10. 5,935 milliroentgens

5.2 Large Area Decontamination 3
5.2. 1 Introduction

Several ground zero areas were decontaminated to allow preparation s for succeeding
shots to proceed wi thou t costly delays. Radi a tion intensities wer e reduced to safe
working levels while exposures to decon tamination personnel were kept to a mininum .
The genera l procedures fol lowed in the decontamination operations , conc lusions j
reached by evaluation of the data and the report on a typical area decontamination
are listed in the following paragr spha - 

1
5.2. 2 Procedures

Areas where technicians would be working and where decontamin ation would be
required were specified by Test Director personnel. The selected areas were
monitored and exposure tim e l imi ts  computed Knowledge of types and amount s of
activity presen t was required to determ i ne the most economical meth od of decon-
tamination. A general operation involved a combination of r emoving debris , scrap-
ing and removing soil , and back f i l l ing  wi th uncont aminated soil. The air-borne
radioactivity was minimized by wett ing down the area during each decontamination

bJ
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ope ration. Personnel were require d to wear anti - contamination clothing, and
resp irators when ever the area had an excess of air-borne dust . Exposures were
controlled by observing dos imeter readi ngs. Film badges were exchanged after each

I work day and dosages recorded separately to obtain data for fut~ure operations. The
a reas were monitored a f ter  the decontaminat ion operation to assure suff ic ient
reduction in r ad ia t ion  i n t ens i t y  and to determine the eff ic iency of specific
combinations of methods.

5.2. 3 Deta -

I Au analysis of data collected during the decontamination of large land areas on
the Nevada Test Site resulted in the following conclusions:

( Decontamination Method Decontamination Factor (I,,/I)*
For fallout contaminated areas:

1 Scrape - 6 inches of soil (no f i l l)  4
I Fill with 8 inches of soil (no scrap ing) 4

Scrape 6 inches of soil and fill  wi th -

I 6. inches of soi l 6

For areas of Neutron-induced soil activity:

-I  Scrape - 12 inches of soil 3
Scrape 6 inches of soil and fill with
6- inches of soil - 2

410 - Initial dose rate l evel s
I Final dose rate level s (corrected for decay )

I It was interesting to note th at a “Rul e of Thumb” calculation was obtained from
the area decontamination operations. An average dos e to working personnel can be,I calcuj ated by multi plying one half  of- the init ial  dose rate by the time required
for the decontamination. The initial, dose rate is an average dose rate measured at

- wai st level over the area under consideration.

1 Decay studies and radiation spectrum analysis  indicated that activity in areas
of balloon detonated weapons is primari ly soil induced ( sodi um and manganese).
In areas of tower detonations , t he activi ty appeared to be a mixtuTe of soil and

P iron induced acti vity and fission product material.
- 

5.2.4 Detai led flqort 
-

I A report on a typical large area decontamination is inclu4ed as an Appendix at the- end of this report.

1 5. 3 Personnel Ibsimetry Studies

5.3. 1 131 Evalu ation

I Tabulation of dosimetry records by data processing machines was ini tiated durin g
this operation. The 1Bi4 equipment was located at the HFi~EO Las Vegas Office.

I
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The increase in operational ef ficiency can be shown by a compari son of manual aid
131 metbod of providing dosage records and reports.

Job Doscription Man-hours/week I
j

Transportation of Cards 42
Key Punching 42
Machine Operation 20
Distribation of Beports 32

Total 136
* This can be eliminated almost entirely by utilizing special tabulating

pape r.

Manual

Recording on Dosage Cards 210
Simaarizing Dosages 150
Sorting and Alphabetizing 160
Typing and Distribution 560

Total 1080
The equipment expense should be approxima tely equal for either me thod. The
automatic recording and r eporting method has many advantages such as:

(1) Accuracy
(2) Ease of sta tistical anal yzing re sults
(3) Flexi bility and eas e in making many copies of the reports
(4) Siort time from data to report compilation
(5) Complete file avai l able for tabulating reports very rapidly
(6-) Many intangible benefits; i.e., ease of mind concerning

accuracy of computations, spelling, etc.
Dering the month of Jun e 1957 , 14,000 film badges were processed by the 131 system
for $1.71. per film badge. The cost bre~~down is as follows:

Item Perc ent of Total Cost
Film Badge 9.5
Wage Ezp en ae 81.5
Equipment and ~ipplies 9.0 :3This includes administrative cost and cost of transp orting cards to Las Vegas.

It is estimated that four times thi s nu!nber of film bad ges could be hand led with
no increase in wage or eç4pment coat . This would result in a cost per film badge

* 
of $0.55.

5.3.2 Film Badges and Processing
The Personnel Dosimetry Branch began re-activati on of the CP- 2 dosimetry fac ili-.
ties in Oc tober of 1956 in prepar ation for Operation Pimobbob. Many changes were
made in the processing procedures and equipmen t to increase the accuracy and
efficien cy of the system. The water-coo led condensers of the De Alva processing
equipmen t had become scaled to the point that temperature control was no longer
reliable. Au air-cooled condaiser, which required no maintenance , was uae d as a
replacement and proved to be very satjjjactory.

. - :
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The difficulties with variable density values of batch control and standard films-
en countered at the beg inning of the operation were traced to two causes; the
inherent instability of the processing chemical s, and the chemical break down of
the develop ing solution caused by ma terials used in faul ty assembly of new pro —
ceasing trays. These trays were taken out of service and all of the processing
equipment cleaned thoroughly. The Kodak li qu id X-ray solutions were repl aced with

1 comparabl e DiPont solutions since the DuPcm t solutions had core favorable charac-
teriatics. These changes resulted in uniforo ity of control p rocedure and a longer
life of the processing solutions.

Film badge evaluation studies before and during the operation were made for th e
- 

purpos e of f inding the best overlap in the 5 to 12 roentgen dosage range. The
I following film pa ck components were evalu uited:

DoPu nt ‘F,vpes 502, 510, 555, 824, 825, 834 , 606 end Eastman Type 2.

U The 502 and 834 components provided the best overlap. However , use of the DuPont
Film Pack Type 559 (50 2 and 606 components) was continued at NTS since it provided
sufficient accuracy and overlap when processed with DuPont developer.

I

I -
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Chapter 6

Conclusions and Recommendations

I 6 1  Vehicl es

Vehicles which bec~ame inoperable or damaged by rough terrain while  in a hi gh
radiat ion intensi ty field had to be abandoned. Personnel were either rescued or
had to walk out by the shortest route. This resulted in hi gh exposure to the

- per sonnel , serious delays in r eporting survey data , and additional exposure and
expense in recovering and r epairing the  damaged vehicles.

I Faster and more accurate reporting of Bad-Safe survey data , less radi ation cx-
L. posure to personnel, and savings in maintenance costs can be obtained by using six

3/4 ton p ick-ups with 4-speed transmission. Coe-half ton pick-ups are not adequate
or safe for use in survey work over rough terrain.

I. .. 6.2 Communications
Many radio “dead spots” existed in the shot areas making i t  impossible to either

1 
- receive or trananit to the Control Point. Consequently, field teams spent a large

portion of thei r time relayin g in formation for other teems. This distracted them
from th ei r own work, and caused confusion and delays.
Many importan t decisions on the part of test personnel and support groups are

- dependent on radiation readings repurted from the field by radio. Survey teams are
inter-dependent on radio transmissions in order to do their work effi ci en tly whil e

- I keeping their exposure to a mininun.

Better and more orderl’y reporting of survey data , more efficient dispatching of
• recovery and work parties, and less confusion at the Control Point areas can be

1 
obtained by operating the radio net on a duplex rather then a simplex system.

6.3 Aerial Surveys
The aerial surveys are of rel atively l i t t le val ue and are extremely costly. It is
more practical and less expensi’~. to obta in the needed data by use of a tele-

- mete ring system or by vehicl e surv eys.

I 6.4 Field Monitors
There was frequent her it ancy on the part of test personnel and field workers to

L iiaiediately accept and observe advice I rorn monitoring personnel . There were two
priaary reasons for this. Field and test personnel , intensely interested and
absorbed by the work at hand, did not immediately recognize a monitor as such .
Consequently, they would momentarily resent an interruption and not understand the

I necessi ty for it. Monitors , on the other hand, equally determined to carry out
their responsibilities, we re too abrup t in th eir contacts and often failed to
identify themselves before suggesting the observance of Bad-Safe procedures .

I Better field relations and improved service to all users can be obtained by
establishing visibl e identifica tion for Bad-Safe field personnel . It is recoumend-
ed that distinctive coveral ls and caps with a Bad-Safe patc h be provided nil field

I - monitors.

1 6.5 Ha d- Safe Representatives
Improved knowledge of procedu res by all test group personnel , with less confusion
and unnecessary delays , can be effected by having all Had-Safe representatives
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participate in the over- all Bad-Safe piogram. Special emphasis shoul d be placed on
the indoctrination and tra in ing  of pe rsonnel assigned to their  respective test

I groups , as well as effective distri bution and use of daily Rad-Safe procedures
bul letins , radex maps , and personn el exposure reports.

I There were many del ays caused by repeti tious and unnecessary requests for routine
information or special service. This was generall y caused by i gnorance o f estab-
liahed procedures or the readily availabl e sources of info nuation .

6.6 Construction Per sonnel

Ther e was not a sufficient awareness on the part of construction personnel of the

I radiological hazards in the shot area s or of Bad-Sa fe procedures. It is reconinend-
ed that all support construction personnel be indoctrinated in Bad-Safe procedures
and furnished wi th a pocket size booklet containing a check list of these pro-

I cedures. Construction supervisors should have a one-day or ientation on proper ‘1
I Had-Safe procedures. j

I - 
Radi ation Exposure Reports

Confusion and errors in reports were caused by assi gnment of i denti fication
numbers to individuals who did not hav e ei ther a mil i tary or Social Security
number. A few persona who made several tr i ps to the Nevada Test Site did not
retain thei r original cha rge- a- plates. They were mistakenly assigned new numbers,
thereby causing their dosage records to be tabul at ed erroneously. It is recommend-

I ed that all contractor ~r user employees at the Nevada Teat Si te acquire Social
Securi ty numbers for dosage recording purposes.

I
I ]
I
I

p

I
I ‘
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I
I
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App endix  I

j REPO RT ON DEWNT AMINATION OF AREA 9 BALLOON SITE

September - 1957
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I ntroduction
Radioactive fa l lou t  from the-Area 2c Saok-y shot , detonated at 0530 hou rs on Aurust 31,
1957 , contam inated  the Area 9 balton si te .  Si nce prepara t ions  were in  progress for  a
detonation in Area 9, decont~~ination in the i mmediate v i c in i ty  of the Are a 9 b a ! i o — n  s i t e
ground zero was necessary 10 protect ~~r kers from over-exposure to rad i at i on .  ihe  decon-
tamination operation started at [000 hours on September 3, 1957.

- I. Prior to [)econtamination
A. Ori ginal Condi t ion  of Area

I 1. Gamma level s in the Area 9 balloon si te averaged 105 mr/h r at waist level
and 120 mr/hr at near  ground contact.

I 2. The source of radioact ivi ty appeared to be fa l lout  of mixed fission pro d-
ucts from the Ar ea 2c Soo*~y detonat ion. -

‘

B. Decontamination Plan

1. The area to be decontami nated was the surface area wi th in  approximately a
100-foot radius of ground zero.

2. Decontaminat ion  was to be accomp l i shed  by scraping the su r face  soil ,
r emoving it from the area , and back f i l l i n g  with soil fro~i a “clean ” area.

- 3. Contaminated soil removed from the area was to be dumped at a suff ic ien t
distance so that the materi al would not be a con tinued source of radiation .1 4. Water was to be sprayed over the area periodically to m inimi ze  dust and to
sett le radioactive parti cles.

5. A radiological survey was to be conducted pr ior to decon t am ina t ion  for
j  

comp ari son with pos t -deconta-~in at ion level s to determine the eff iciency of
the operation.

6. Personnel were to be advised on the ant i -cont aminat ion clothing re quired
and the estimated dosages which they would receive.

- 7. A personnel log was to be maintained to documen t tim e spent in the area and
- the type of work per formed. Film badges were to be evaluated to pr ovide

1 information for estimating dosages during subsequen t decontamination
operations.

8. A log was to be ma in t a ined  of the vehicles and equi pment in the  area .
Filter paper swipes were to be taken to ascertain the exten t of equi p~eat

L. con t amination .
9. Air samples were to be taken before, dur ing and aft er each phase of decon-

I t ainination to determine the concentrati on s of air-borne activity.
L 10. Fladiation readings were to be taken after  each phase o f the operation to

determ ine the efficiency of each phase.

II. Decontamination Operat ion s

I A. Equi pment and Personnel
1. Equipment uti l ized for de contamination included one grade r for scraning theI—. topsoil and leveling the f i l l  dirt;  one automatic loader for loading the

contam inated dirt;  five dump trucks for tran sporting cont aminated dirt fran
the area and h a u l i n g  uncontamin ated dir t  to the area; and one water truck

- to spray the area.

I
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2. Personnel required for the operation were two equi pmen t operators , six
truck drivers , seven laborers, two foremen and one superintendent.

B. Use of Grader
1. The grading operati on commenced at 1015 hours and continued un til 1700

hour a.

2. The areas scraped are sho wn on the Decont amination Area Map , Fi gure A. 1.

3. The topsoil was removed to an average depth of six inches and deposited in
piles averag ing 100 feet long and two feet high. Art exception was the 60- - 4
foot square oil pad approximately 50 feet south of the Greenhouse (ground
zero cab) where the grade r scraped to an average dep th of one inch.

4. The fill dirt on both scraped and unscraped areas was leveled by th e gra der
to an average depth of eight inches. (his is shown in Figure A. 1.

5. The area west of the Greenhouse was not scraped because scraping could have
damaged the signa l cable. -d

6. The grader operator wore full anti—contamination clothing less the resp ira-
tor.

C Use of Loader j
1. The automatic loader worked in the area from 1130 to 1300 hours and from

1430 to 1530 hours.
2. The piles of contaminated dirt were scooped and conveyed into dump trucks fl

as the loader moved the length of each pil e.
3. The loader also scooped the top four to six inches of dirt from the slanted

entrance to the bunker.

4. Extremely dusty conditions were created when the d i r t  dropped from the
conveyor belt into the d ump trucks. -

5. The loader operator was dressed in full anti-contamination clothing includ-
ing respirator.

0. Use of Dump Trucks
1. Two 12-yard dump trucks worked in the area from 1130 to 1600 hours. One

additional 12-yard dump truck and two 6-yard dump truck s worked in the area
from 1400 to 1600 hours.

j2. The trucks moved with the end of the loader conveyor belt until a full load
was acqu ired. The dirt was taken approximatel y 1500 feet southwest of the
Greenhouse and dumped.

3. The loading operation created extremely dusty conditions around and in the
truck cabs. No ant i—contaminat ion clo thing or resp irators  were worn by
truck drivers.

4. After thimping the contaminated dirt, the trucks were loaded with uncontamj-

south of the 9- 300 ~~nker .
nate d dirt at a location adjacent to the highway and approximately one mile

5. Fill dirt was dumped in both scraped and un scraped area s and in p iles
against the west side of the Greenhouse ( four feet high). See Figure A. 1.

•16. Six loads of contamin ated dirt were removed from the area (estimated 72cubic yards) , and 34 loads of f i l l  dirt  were dumped in the area (estimated
342 cubi c yards). -
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E. Use of Water Truck

1. The 2500 gallon capacity water truck firs t entered the area at 1035 hours ,
stayed in the area one-half hour on each of four trips, and finished at
1700 hours.

2. Water was sprayed over the area on the first three trips t~ minimize  dus t
- and on the last trip to settle the fill dirt.

3. The driver wore no anti_contamination clothing or equipment.

F. Samples and Surveys

I 1. At 1000 hours, Bad-Safe personnel conducted a gamma survey of the area with
an AN,~vt1~ 39 instriznent at 

ground contact and at waist levels.

2. Readings were taken at four 50-foot intervals on six radial lines away from
the Green house. Readings were also taken at the corners of the 60x 60-foot
oiled pad and around the Greenhouse.

1 3. Readings were taken at groun d contact and at waist level s over scraped ,
scraped and filled , fill ed, and untouched surfaces throughout the decon..
taminatiori operation.

4. Air samples were tak en before decontaminatfon began, during the scraping
phase, during the loading phase and after decontamination.

5. Filter paper swipes were taken from the grader , the loader and two dump

I trucks.
1 6. Representative readings were taken in the area at the comp letion of the

decontamination operation.

I III. After Decontamination -

A. Radiation Levels

1 1. Scraping to a depth of six inches reduced the ground contact dose rate from
I 120 mr/hr to 25 mr/hr and the waist level dose rate from 105 mr/hr to 40

mr/hr.

2. Filling with eight inches of “clean ” dirt over surface that had not been
scrape d lowered the ground contact dose rate from 120 mr/hr to 20 mr/hr and
the waist level dose rat e f rom 105 mr/hr to 35 mr/hr.

I 3. Readings over surfaces that had been scraped to a depth of six inches and
filled with eight inch es of “clean ” dirt showed a reduction of dose rate at
ground contact from 120 m r/h r to 14 mr/hr and at waist level from 105 mr/h r
to 2O mr/hr.

B. Per sonnel ibsages
1. Decontamination personnel wer e exposed to an average dose rate of 48 mr/hr

as determined by evaluated film badges.
- 2. The grader operator received the hi ghest dosage (320 mr ) during six and

one-hal f hours work in the area. h i s  av era~ e dose rate was 49 mr/hr.1 3. The loader operator and truck drivers accrued dosage at the highest rate
L (58 to 76 mr / h z ) .

4. The Rad-Safe monitor who spent the first  two hours of decontamination in
I the area accrued dosage at a rate of 53 mr/hr, while the three laborers who

spent the last two hours in the area accrued dosage at the rate of 38 mr/hr.

I -
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C. Air Concentrations a
1. At the Nevada Test Site, respirators ar’~ required abov/22.2/x LO~ 4/rn per

M3 heta_plus_ganina concentrations in Qir.

2. Evaluated air samp les i ndicated the hi ghest concentrations of air-borne
contamination existed during the lo~der operation.

3. Luring the loade r operation , the beta—p lus- gamma concentration was 5.3 x
IO~ d/m per M 3 at a sam pling station approximately 100 feet downwind.

D. Equipmen t Con t amination
L Evaluated filter paper swi pes of decontamination equipment revealed sirface -—

contam ination below permissible levels.
2. No beta-p lus-gamm a act ivi ty above back ground was noted on equipment by survey

with portable inst ruments. ..~

IV. Tabl e of Information

A. Radiation Levels .

1. Before decontamination , ganina levels meamired with A~/Pffi-39 instruments on
radial lines away from the Greenhouse were as follows:

______ 
Readings_in mr/hr on lines

Instrumen t Distance SW W N NE E S
Height Feet ______ _______ _____ ______ _______ __________

Contact 50 110 100 f 110 100 130 120
Waist 100 90 80 90 90 110
Contact 100 100 120 130 100 130 140
Wa ist 90 110 110 90 110 100
Con tact 150 100 110 130 150 130 160
Waist 90 100 110 130 110 100
Contact 175 90 110 120 1f~Wai st 80 100 110 140 100 

9

Ion tact Average 120 mr/hr
Waist Average 105 mr/hr r~~

2. Average gamna levels taken with AN/PLII-39 instruments after decontamination
were as follows:

Type of Decontamination Level instrument
mr/hr  Hei ght

Scraped to depth of 6” 40 Waist Level
25 Contact

Filled to depth of 8” 35 Yaist Level I
20 Contact

( Scraped to 6” and filled 8” 20 Waist Level
14 - Contact

— 4..
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B. Film Badge Data

1. Dosages received by decontaminat ion  personnel as indicated by evaluated
film badges were as fol lows:

Job Total IJose Time in Area Average Dose Rate
mr hours mr/hr

L.. ~1onitor 220 
- 

5.5 40
~1onitor 105 2.0 53
i,bnitor 170 

— 
4.0 43

Supt. 
—

~ 75 - - 1.5 50
Foreman 220 5.5 40
Forenan 150 3.0 50
Operator 320 6.5 49
(~ erator 170 2.5 60
Lriver 75 1. 3 58
Driver 75 1.3 58
Dr iver 75 1.0 75
Driver 50 0.7 76
Driver 0.7 76
Laborer 150 3.0 50
Laborer 135 3.0 45
Laborer 150 3.0 50
Laborer 135 3.0 45

L Laborer 75 2.0 38
Laborer 75 2.0 38
Laborer 75 2.0 38

Total Average Lose Per h our 4~

C. Air Saxnp le Deta

Air samples taken during each phase o f the decontamination operation were
eva luated for beta-p lus-gamm a act ivi ty and the activi ty in cl/rn per M 3 was
ext rapol ated to collection t ime.

‘I Condition of Area Beta Plus Ganm a at
Collection Time

_________ _________________________________ d/m per M3

1. Before start of decontamination 1.64 x io~No one in area.
2. L~.iring Scraper Operation before 1.33 x IO~wett ing down.
3. D.iring Scraper Operation after 0.92 x io~wetting down . - --

4. Llkiring Loader Operation. Very 5. 3 x
~1sty.

S. After decon tamination. No one ~. 32 x LO~in area.
Respirators required above 2 .2 x io~ d/in per ~~ at the N evada
Test Site. -

- 
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D. Equipmen t Swipes
1. Swipes taken from decontamination equipment in the area were evaluated for

beta-p lus-gamm a activity within 24-hours.

2. Swi pes were 4. 5 inch diameter glass fiber filter papers rubbe d over one
- - square foot of surface area.

Swipe tb. Vehicle AEC No. Beta Plus Gamma
_ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  

- d/m per ft 2

1. Grader Cab 71206 Background
2. Grader Body 71206 Background
3. Grader Vvheels 7 1206 Background
4. Loader Cab 7906 1 Background
5. Loader Body 79061 Background
6. Loader Belt 79061 Background
7. Demp Cab 208 10 Backgroun d 9

- 8. Dvnp Body 20810 Background
9. D.inp Cab 20923 Background

10. Demp Body 20923 Background

Conclusions and Recommendation s

A. Decontamination Methods (Mixed Fission Products Fallout)

1. Spraying water over contaminated dirt that is to be moved appears to be
highly advantageous in reducing air-.borne contamination.

2. All areas to be decontaminated should be scraped before filling. Less fill
dirt will then berequired to achieve the sam e lowering of radiation levels..

3. Operation of an automatic loader when the gamma radiation level of the dirt
is above 100 mr/hr causes air-born e beta-gamma concentrations such that
respirators should be worn.

4. Higher radiation intensities at waist level tham at contact indicate that rcontaminated dirt  surrounding the decontaminated area continues to effect : I
the radiation level within the area.

B. Personnel Protection

1. The grader operator received 320 mr while working 6.5 hours in the area.
Individual dosaga can be lowered by changing operators periodically.

2. Dosages can be controlled more effectively by performing all scraping ,
loading and dumping before the fill is spread . Only a minimum number of
persons should be allowed in the area until these phases are completed.

I
I

I
r i  J
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