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T&t r> 
z-52 report has had classified material removed in order to 

make tbelinformation available on an unclassified, open 
pubI i~~~~$on basis, to any interested parties. This effort to 
declassify“Ft&is report has been accomplished specifically to 
support t$e Department of Defense Nuclear Test Personnel Review 
(NTPR) prQ&&n. The objective is to facilitate studies of the 
low levels'& radiation received by some individuals during the 
atmospheric nuclear test program by making as much information 
as possible ava!Table to all interested parties. 

The material whicbhas been deleted is all currently 
classified as Restricted Data or Formerly Restricted Data under 
the provision of the$tdmic Energy Act of 1954, (as amended) or 
is National Security"‘Infbrmat;~on. 

; $ i_; 
T<_ .---. 

This report has been rew$duced directly from available 
copies of the original ma&&%&l. The locations from which 
material has been deleted is g $$Jally obvious by the spacings 
and "holesU in the text. Thus -t$$e context of the material f 

deleted is identified to assist&@ reader in the determination 
of whether the deleted informat‘4-b"n ifjgermane to his study. 

; $ 

It is the belief of the individubjs who have participated 
in preparing this report by deletingi-the classified material 
and of the Defense Nuclear Agency that th$-Sport accurate?ly 
portrays the contents of the original andtt@t the deleted 
material is of little or no significance to studies into the 
2mounts or types of radiation received by%ny wividuals 
during the atmospheric nuclear test program. f I 
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To develop doctrine for employment of and defense against nuclear 
weapons the Depa.&tknt of Defense (DOD) sustains a program to deter- 
mine the capabiliti@..of such weapons. This program, coordinated by 
the Armed Forces Spe&al&apons Project (AFSWP), embraces theoretical 
studies, laboratory studi%@, field studies employing high explosives, 
full-scale effects tests;cz:ohducted specifically for weapons capability 
study, and full-scale efX&%ts tests incidental to development tests of 
the Atomic Energy Commission [A@). Operation CASTLE falls within the 
latter category. *. .Xx_ A* 3 

The broad program for st@Q;of weapon capabilities falls into two 
major divisions. The first diW$ 
generalized laws which will permi 
and nuclear radiation fields for 
parameters (yield, burst height, 
has the objective of determining 
and items of military interest to 
radiation fields. 

ive of determining 
the blast, thermal, 

int of interest when bomb 
The second division 

response of personnel 
1, and nuclear 

In considering projects for the Mi~taryLffects Tests i'ro:-:ram it 
CASTLL1; in furtherance of the over-all ?rogrkm & determin;ition"of 
weapon capabilities the DOD was guided by th{ FGllowing precepts: 

? _ 

1. The 
requirement. 

2. The 
(a) 

test. 
b) 

Grounds. 
(4 

project must be justified on the basi$Gof a military 
$ 1 
* 3 

project must be such that: f : 

Its objective cannot be attained excst a$-= full-scale 2 _:=-a3 s : 

Its objectives cannot be attained at the >J$ada Proving 

Its objectives can be attained at the Pacific goving 
_ _ 

Grounds without unreasonable support requirements. ; . . I : 

3. The project must conform to the shot schedule (yield&~oca- 
tions, burst heights, and times) established for the developmental 

. . program of the AX. 

7 
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Within the limitations of the above precepts a Nilitary Ufects 
Tests Program comprised of projects det Xed in the following 
sections of this handbook was evolved. bch set of allied pro;jects has 
been placed in an individual program. The general objectives of the 
individual programs are as follows: ..T s :- -.-* 

1.2; :PqGRAM 1 - JUST J,ND S'I-iCCK)IEAS~TS 
; 3 i : .~ = sc L Director 
;,,,~ 

- LCDR W. L. Carlson, UslQ 
1‘ l.2.1 Cbf$& 
;: $_ _ >f-_ i- 5 ~ ;;_ z 

l.f.:Tt determine air pressures as a function of distance in the 
air near yiel$'$tonations. 

2. Toidlhin data on the occurrence of a precursor blast wave 
formation from'hsgh yield detonations. 

3. To-8eter&ne the time characteristics of air overpressure as 
a function of dista@e from surface zero for high yield weapons in 
order to confirm thgTvalidity of scaling laws. 

4. To deter&+ the dyuamic pressure of the shock wave and 
aftel-wind velocities for;-high yield detonations. 

5. To obtain infor@tion on the pressure-time history of under- 
water shock for high yleJ&detonations on the surface of shallow water. 

6. To determine &%~tr_s,n_smission of acoustic pressure signals 
generated by high yield deton+ono in water. 

7. To determine water=w$vp phenomena from the surface burst of 
high field weapons in shallow@&~er. 

8. To determine ground accz;wations at distances relatively 
close to surface zero for high $&I$Jetonations. 

i L 

1.3 PRIGRAM2- 
. 

I I 
Martell, UsA 

1.3.1 Qbjectives f / 
L-2 

1. To determine the time-intensity 
dosage of gamma radiation as a fuuction of 
surface detonations of high yield devices. 

r--l”. 

ch&$teristics and total. 
t$qz'and position for 
L$ 

2. To determine the nature and distributi+]of residual radio- 
active contaminstion resulting from the surface dqynation of high 
yield devices. i i 

3. To determine the neutron flux and ener~di@Q%bution as a 
function of distance for the surface detonation of high &eld devices. i :--e : 5 

1.4 PlUGRAM 3 - STRUCK 
CAPT 8. E. 

1.4.1 &j&&i& 

Kingsley, uslp 

1. To determine as a fuaction of time the loading imposed by 
the blast wave from a high yield device upon an idealized structure. 

10 
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2. 'To deterr.line the diTensio!,s of crcters formed l o;r surfL.ce 
detonations of high yield devices. 

3. To study the effects of the shock wave and attendant winds 
upon a natural tree stand. 

?&itial plans for CASTLE included a study to determine the bio- 
logical eff+s of neutron 
yield detc@+ions. 

flux as a function of distance for high 
This program was cancelled because the IV7 test 

results $gdibated reduced significance of effects of neutrons relative 
to other%&&$,s.~ for nuclear detonations of high yield. 

-5 ) ; ; 
1.6 PROGRAM;6 L,., SEFJICE %QUIPBBIJT AUD TECM!IQUB 

i i.: ! Director -.... : - Lt Co1 D. I. Prickett, USfl 

1.6.1 eqjectivcs 1 i 

1. To obta&:$eapons 
craft for use in determix$ng 
high yield weapons. /::! 

effects information by use of manned air- 
and improving the delivery capability for 

2. To operation@& evaluate shipboard atomic warfare counter- 
measures in regions of i.nt%se;A~radioactive fall-out, outside the limits 
of direct blast and thermal d+mage, in conjunction with water surface 
and ground surface detonation&%$ high yield devices. _ 

3. To provide for the%_&: 
bearing on the problems 
and protection. 

1.7 PRIGRAM '7 - I131!G RA 

1.7.1 

niques _. ._ 

Director - co1 P. R. 

&j_ective 

study of effects and techniques 
communications, decontamination 

To continue the development and evalui$&n of the various tech- 
under consideration by the U. 3. Air @rce for the long range 

- _ -. .- 
detection of atomic detonations. 

1.8 PF#GRAM 8 - TFXFWL RADIATIOU KASW3XXTS i i 

Director - CAPT 14. 2. Kingsley, U&i V--_< L 
; ,-A r ‘. 

There 8Xist8 a military requirement for the dete&&&tion of the 
physical characteristics of thermal radiation from la&&-airburst ~~_il 
detonations to provide information on energy partition and provide 
a basis for assessment of effects on personnel and materials.i^;'j 

Since all CASTLE detonations are planned as surface de@-&$ions 
it is considered that the military effects requirements for&&ma1 
radiation information is covered under rTOgWII 18 Los 
Alsmos Scientific Laboratory which provides for power-time, 
spectrum, air transmission and total thermal energy measurements. 

11 



TABLE 1.1 - Shot Schedule, Operation CASTLE 
"'"*..*."r... ,, * ,,,, ,,,,,#j 

Yield II- I 

I (Presumed Range) II I 

Code Type 
Name I of Shot 

,,s ,,, 

Atoll / :, “, 
1, ,. 

” 
._ 

I, ,,” ’ 
6’ ,, _,,‘I 

:, ,,1 I I,,, 

ii.:.,. ,“,,‘1 

” ” ,,*/, 
” ,.,,,,,/,, ,i 

'"~~~~~;,,: Location of GZ 

T 1 
Shot Shot 
Rutnber Bate 

1LASL l&lr Bravo Surface 

I_ ~~ (reef) 
On reef 2950' bearing 
2500 true from SW tip 
of Kamu. (Charlie), 

2LASL l.lMar Bikini On barge at intersec- 
tion of arcs with radii 
of 69001 from Yurochi(Dog) 
and 3 statute miles frqn 
Aomoen. (Pox) 

3WL Bikini 
~~ 

Same as Union Yankee Surface 
(barge) 

Echo Surface 
(land) 

4 uc@L Eniwetok Eberiru (Ruby) 

Nectar Surface 
I bwd 

Bikini Same as Union 

6LASL Bikini Same as Union 

22 Apr Bikini Eninman (Tare) 
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No. 
Prollects Performing 
Title Agency 

k I 

I 

I I 2.1 Total Gaxua Exposure Measure- 
ment 

I-~- I 2.2 Gamma Rate VI Time 

I I 2.3 Neutron Flux and Spectrum (T 
Measurement8 h"+ 

I I 2.5a Distribution and Int&<$ 
of kBll-our; 

2*5b FaU_out Di.&&&& 

Studies ,II~I~*"~-.U.I, 
wwwl,,l(*~w"".".?.*, 

2.6a Chemical, Physical and 
emical Analysis of 
Contamination 

:,,,,, P+j,ect 
; ,"Officer 
., 

y ““’ ” ,,,,,,__ 
“,“,, 

,,“_,: I,“,: -tf)l “‘;jCapt R. hpsey I ),,,” ,,,_ ,, ,, ,.,. I”‘, 

x 

I Mr. T. D. Hanscome x 
I 

3r. S. i-i. Ton$ins X 

CRL I Mr. E. F. Wilsey 
I 
x 

NRDL Dr. 3. 2. Tompkins x 

Shots 



h 

15 

- 



. r 
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I Projects 
No. Title 

7.1 Electromagnetic Radiation 
Calibration 

7.2 Detection of Airborne Low 
Frequency Sound from Atomic 
Explosions 

7.4 Calibration Analysis of' 
A-Bomb Debris I 

‘>,, ‘/” ,,/ 8”” 

4 
,s, 

Y..,*,,* ,,,, ‘” b ,, ” 
,!,’ 

Performing Project 
Agency Officer 7 .#" 111"1" ,.,_ ““~,,# ,, /I/, 

* .,#,I I,,,_ ,,,ilm, 

I-- r: ,,.“““:;“:: 
Mr. J. A. ,Gro&qT 

I 
,,, I ,,/“,, ,“,, ,, ; 

Ir ,, ,,, ,"&i .) 
,,,,~ ,,,, I,. 

I% G B Olkked 9 ,,I,, %,.. ,/ ? ,, 
) /, ,,, , 
,, _,,! 

I il 

DOD Thermal Measurements Program integrated into LASL program 
@~~~~:;~ill c ome under Mr. Harold Stewart of NRL. 

TABLE 1.8 - Program 9 Project Participati6n 
,,“,,“,, *,, ,” ,,,,.,, “, 

t 
1’ ” r1 
* i 
*I, ,, 1 iL! 1J projects Performing Project Shots 

II'*<,"* I&,,*; i Title Agency Officer 12 34567 
1 f”“’ 
‘P&,, ,,,, 1, “q;;i, i 

Cloud Photography EG&G Lt Co1 J. G. James xxxxxxx 

I I I IOML I IIIIlll [ 



I i 

1.9 FxJxiw g - SUEU XT If!G bI!%XlXSES TS 
Director - Lt Co1 J. G. 

1.9.1 Cbiectives 

James, USAF’ 

I-~--_ ‘> 

’ ; 5 8. To determine the gpatial development and movement, as func- 
tiol)<)p the, of the cloud from high yield devices as a supporting 
rnezSu&ent for Pro,urams 2 and 7, and to obtain information for air- 
craft delf-$@ problems. 

2.; :%.3d provide for support of photography, meteorology, etc., 
rzquired @iS$dividual projects otiier than paragraph 1 above. 

:-d ; 

18 



.: 

Snonsor: A.l?SW 
a 

Project Offic'ert: 

2.1.1 Obiective 

To obtain peak 
means of rocket trail 
surface,true free air 

2.1.2 Procedure 

l.la Title: Blast Pressures by 3ockct 
Trail Fhotography 

Eerforminrr AKencv: I!aval Crdnance 
Laboratory 

I!&* C. J. Aronson 

air ov@$ressure as a function of distance by 
photog&,,y. Because all shots will be on the 
pressy@I ban not be obtained. r .%_>S 

/;;3: 
$a s--d i ‘"= 

The procedure is esscntieJ$$>)he same as that used during WI. 
A series of rocket smoke trails i.?&f+ype grid will be established 
a few thousand feet from ground zero a$pkoximately 8 sec. prior to 
zero time. A camera placed in such a yjobition as to photograph the 
rocket smoke trails through the expandi& shock wave will obtain a 
photographic record of the propagation of thp;Blast trave related to 
time. The velocity of the shock wave in ail2 %y be calculated and thz 
peak over-pressures may be deduced from the qepocity of the shock wave. 

2.1.3 Remarks 

Project l.la will parti.ci:J?Zte in Shots i&W, 
Echo using rocket smoke trails. Photographs with'&t 
background will be obtained for Shots I?ectar, Yankee 

Urion, Koon ;Lnd 
tzhez~smoke trail 
a&l__:ioneo. 

2.2 Pro.iect 3umber: l.lb 

Snonsor: iiFS!P 

Title: Blast Fhe&&ena by surface 

miect Officer: 1,lr. C. J. _tionson 

19 



2.2.1 Gbiective 

To measure, by photographic means, the motion of the shock wave 
over land and water to obtain peak overpressure near the earthUs 
surface and to study the propagation of any precursor waves if they 
are T6&$ed* 

< i : I 

2.&\j ire e(Jure 
‘y .,--- 

m&bkbject will be done by means of direct photography. For 
those shot&'j$ which Troject Lla will participate, no additional 

include all shots. 

litle: Base Surge Phenomena 

Performinz APency: Naval Ordnance 
Laboratory 

To determine the rate arWe~t$e$t of the base surge formation 
for a surface burst. $_ XL<: 

a “i, 

2.3.2 Procedure 
zF*+] i 9 ‘x__j 

2-j 
i g 

Instrumentation will consist of c$nieras only. Photographs 
obtained from various photo towers and fifc~n cameras installed in a 
C-54 aircraft will be studied and space-EiIme data will be obtained 
directly. 

I r_.-4 
- N5 

I i 
2.3.3 Remarks 1 3 

‘--oi =“i 
$ 1 

This project will participate in Shots &ho bd Koon. 
( : i 

2.4 Pro_iect Iiumber: l.ld Title: Peak Pz&sur@~ Aerial 
Photography f I., 

Soonsor: AFWP Perfdne &ena: 3&@. Ordnance 
~boyf+yv ; 

Project Officey: Mr. C. J. Aronson _iji 

2.4.1 gpctivQ 

To study the propagation of the blast wave over the surface of 
the water. 

20 



A 35 mm camera to operate at 24 frames/sea. will be instilled 
in the RE36. lhe aircraft will fly at an altitude of approxjmately 
40,000 ft and at a range of from 30 - 60 miles from ground zero. It 
is qt$mated that the light from the burst will provide sufficient 
light :ty permit the photographing of the shock wave along the water. 
If @$blcient resolution of the shock propagation can be obtained a 
peak~$esS_llr.e vs distance curve may be constructed from the observed 
velocity bf! the shock wave. 

; >_ ; I 
2 : ; z : _. 

24.3 He@& 

This p&&t is scheduled to participate in all shots. 

Title: l’ressurc t-s Tir,~? 
;l%derate Pressures) 

. 
Performlne: Sandia A 

Corporation 
Harding 

To investigate the val&$y of the static pressure scaling laws 
for large yiela surface bursi$&-me principal pressure region of 
interest is in the pressure r&&!~bee.ow 40 psi. 

2.5.2 a 

Wianko pressure-time gages 
on islands at various distances from gro 

baffles will be installed 
zero generally in the 

pressure region below 40 psi. The presswe-time response of the gages 
will be transmitted by signal cable to &ex recorders placed in a 
concrete shelter. r‘---y 

: jg_ 

2.5.3 Remarks 

This project is scheduled to participate in!+1 shots. Limita- 
tions imposed by Had-Safe considerations may restrjdt the participation 
to fewer shots. z_-i *e-‘----$ 

2.6 ect Ne: 1.2b JjJ&: Pressure vsi ttie 
(High Presspi?) 

m: APSWP 

&QJ& Off- &. 3. J. Meszaros 
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To investigate the validity of the static pressure sc-rling laws 
for large yield surface bursts. The principal pressure region of 

interest is above 40 psi. In addition, supporting pressure-time 
rnehq-wg+ents will be obtained within the Project 3.3 tree stand. 

->_ __,‘* 

Sea*+ontained, flash initiated pressure-time recording gages 
in groundb&fles will be installed at various distances from ground 
zero, gene&@y in the pressure region above 40 psi. In addition, 
pressure-‘t-a gages will be placed in ground baffles ahead of the 
Project 3.3 t&$ ;jstand, within the tree stand and behind the tree stand 
as an instrument&tion service to Project 3.3 personnel. 

2.6.3 ~Qrn~~~-~--- : _I 

The self+on&_ned mechanical gage was field tested during 
K-SHGT-EiOTHOL5. The stated accuracy of the gage is & 10 per cent. .- .-_ 
Project 1.2b will participate in all shots. Limitations imposed by 

\ ,%d-Saf e considerations 

2.7 Froject Km : 

bonsor fl.FSWP 

2.7.1 Qj_@ive 

To determine 
shock wave produced 

2.7.2 bm 

the 
by 

m$y restrict the participation to fewer shots. 
_: ;:: I 

and Afterwinds 

Sandia 
Corporation 

7 3 z 

dynamic pr %$!reFGime L? characteristics of the 
lexge yield surfabe bursts. 

i I t 1 
$ 1 
-2 

<- “‘lc. 

Fitot tubes oriented toward ground eerpiqll be installed on 
islands at approximately 5 ft above the groun+% three differezlt 
ground ranges. The pitot tube will contiin ai&ide-on pressure open- 
ing and the static pressure will be obtained for c&&arative purposes. 
In addition, a multiple instrument station will be!&&alled on 
George. This station will contain a density gage,!4 temperature gage, 
a pitot tube, a drag gage and a ground level presstie qge~ 

2.7.3 %marks 
;_-s 

; ; 

This project is scheduled to participate in all shots &&pt 
Bravo. Limitations imposed by *d-Safe considerations may rei&fct 
the participation to fewer shots. 

1 t ; : 
; ;.- i 
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2.8 &Qj_ect KuQ&: 1.4 u: Underwater 

*: AFSWP Per-: 

Project Gfficer: Dr. William Thaler 
2 ; i 1 

2.d.i; fJ,&&.& 
g&i 

Pressure vs Time 

CF.!.?, !!GL, !!X,, 
MN3 

for a surface burst the amount of blast energy 

_ --- -_ 

Instr&&t stations will be anchored in the lagoon at Mrious 
distances f&m ;pound zero. t!ine close-in stations will each h&ve 68 
ball crusheriga$es in groups of four spaced vertically from the water 
surface to the bottom of the lagoon. The stations located beyond 
approximately lO,G@ ft from ground zero will contain from two to eight 
pressure-time gages:suspended at different depths in the water. Twelve 
stations of press&e-timegages are planned. 

f ; 
2.8.3 &&CQ 

; <&. *: 
: _;__r 5 

The actual spati&&tribution of stations will be determined 
at a later date from the $&&ts of high explosive experiments. 

Reject 1.4 will participate,$$@hots Union, Echo and Uecter. In 
addition, a few stations may&&activated for Shots Bravo and Yankee. 

a 

2.9 &Qiect N\opber: 1.5 
($&: 

Acoustic Pressure Signals 
$?d] in Water (SOFAR) 

Sponsor USN ‘*-#Per@ing Agency: ",'XF;,;f Naval 
i = ,- + 

&ject Officer: Mr. J. W. Smit/h/ 

* 

2 
E;-'""; 

2.9.1 w $ ; 
; ‘x: -_--a 

To determine the relative intensity &.. the long range acoustic 
signals produced by surface bursts. An effort wi$$ be mede to determine 
device yields relative to the GREENHOUSE and IVY #ots, acoustic veloc- 
ity, shot ldcation and/or time. ; 5 

&_,f 

2.9.2 Pracedure 
~““‘_‘;_“; 

The USN Electronics Iaboratory will be request&IIio continue 
observation and analysis of data at Pacific SOFAB sta~ioyis.~~..S_~larly, 
groups from Columbia University will undertake observetions!at'Ttlantic 
SGFAR Research Station. 

2.9.3 Remarks 

This project will be conducted off site and will. participate in 
all shots. 
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2.10 Proiect dumber: 1.6 Title: Water Wave Studies 

Snonsor: OHR-USN Performinn Apencv: Scripps Institu- 
tion of 

Zroiect Officer: Dr. R. R. Revelle Oceanography 
il 

2.lO,$ i ~b_iectiq 
1 -’ I i 

“-‘-To (1) obtain measurements of the water wave characteristics, --;. j ;c 
C2) dete&--. C?. nenf possible the wave forming and dissipating mechanism 
for waves $$$ed by a detonation close to-the water surface. 

Since the--wave produces a passing change of 
wave height as-&$1 as other characteristics of the 

water pressure, the 
wave can be deter- 

mined by measuring the subsurface pressure variation with time. Four 
pressure-time sensitive heads will be placed on coral heads within the 
Bikini lagoon. Recorders will be installed in skiffs anchored above 
the pressure heads. "Distances of the stations from ground zero will 
change for each shot, however, the closest station will be approximately 
2* nautical miles and the @&hest will be approximately 17 nautical 
miles from ground zero. &&each shore recorder will be located in 
20 to 30 ft of water off Distance wave recorders 
will be located at La Jolla Wake, Guam, 
and Eniwetok Islands. 

Two other gages will be fastened to 
existing poles on three islands in Atoll to indicate the 
maximum inundation and feasibility be made on water shock 
vs time gages installed at the 

be iFShot+-Zjravo, Union, Yankee, 
island stz@@ns will participate 

z ,i 1 $ 
gJ 

2.10.3 Remarks 

Principal 
Rectar, iiomeo and 
on all shots. 

participation will 
Koon. The distant 

2.11 poiect Kumber: 1.7 Close-in @ound Title: 
Accelera@ns 

] r 

AFSW Soonsor: performing&encE 
'istiti 

Co&ration 

Proiect Officer: Dr. J. M. Harding 1 $ 

2.11.1 Obiective ; 1 : ; 

To determine the amount of blast energy transmitted ra@& 
outward through the earth's surface. 





CHAYER 3 

5; i PRCGRAK2 : :_ I - XJCEAFi RADIATICN STUDIES 

; y-. : 
: : _ 

3.-l Froiecqi_$ber: 2.1 

Soonsor: AFS$l? 

Froject Officer:' Capt Robert 
:~ j i s; :~ 

3.1.1 Cblective 

Title: Total Gamma 
Heasurement 

Performing Asencv: 

Dempsey, USA 

Exposure 

Evans Signal 
Laboratory 

To document total ga@a$adiation dose as a function of distance 
znd direction for the variou&=&pes of high yield nuclear devices to be 
tested. 

'-2 a 3 

To provide total gamma?E&ia~on dosage neasurements at positions 
of gamma time-intensity and neutr&?z@nc measurements for purposes of 
correlation and calibration. >\ i 

The limited total gamma do L_d '! at ilable from the IVY tests 
indicate considerably higher values of dosage for high yield 
devices than expected. 7caling laws apply over a wide range of 
sizes for smallyield devices do not for those of high yield, 
primarily because of the striking effect of %3shock wave on the 
gamma radiation attenuation for the latter. /$&is thus important to 
document total gamma radiation dose for highiyi&ld devices to provide 
a basis for its quantitation prediction and gr evaluating its si,@- 
ficance relative to other effects. F2 

f f 
1 \ 

3.1.2 Procedure 
I ? 
2-j ;-s..--> 

g ,& 
11 number of dental films of overlapping sensitiviky, covering 

the range of gamma dosage from 1 roentgen to 40,OOC ro&$gens, will be 
placed in llational Bureau of Standards type holders. Control~ilms 
will be field calibrated against standard cobalt-60 sources followed 
b;l laboratory betatron recalibration. A number of stations $I% be 
activated for each event, providing from 10 to 25 measurement&per 
shot. Some of these measurements will be made at Project 2.2station 
locations, some at positions alone reefs and others 50 ft below high 
tide line at island positions. In addition, film packets will be placed 
at Project 2.3 stations. 
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3.1.3 Remrb 

LFroject 2.1wiU be provided limited access to the Z'Ad--Safe 
Photo Trailer for film processing. A INK!! will be required for pllce- 
ment and recovery of film packs for reef and offshore stations. ;; 
hel@opter will be required for recovery from coataninated land ares. 

1 g r : 

3.2; i@oiect Uumber; 2.2 Title: Gama ITate vs Tiu * $ _ a 5: 4 _$ 

&o g&t 1 Cfficer : Rr. Feter Brown 
( 

3.2.1 Q&&c&$ 

To pro%& for the measurement of 
as a function of -time and position along 
tions of high yieldif 

Laboratory 

gsmrna radiation intensity 
the ground for surface detona- 

The rate data~will be recorded over a period from 0.1 sec.to 
24 hr after detonatiion~ These data will provide a basis of evaluating 
the dosage contribution fr$m the various sources of initial gamma 
radiation and the decay r&e and dosage contribution for residual 
contamination fields over-3&e first 2.4. hr period. 

nations 
The limited gamma time&$ensity data obtained for the IV? deto- 
indicated a drastic dM@rence in the time-rate of gamma ex- 

posures for high yield devices$s~!com~red to that for nominal weapons, 
primarily due to the effect of'-ttieb3st wave on gma radiation 
attenuation for high yield detonat@$. 

+ 

3.2.2 Procedure 

The equipment used for these measlpzfements consists of four 
scintillation counter units capable of d$Jection of gamma ray intensi- 
ties over a range of five decades. Each unit gw+3J be equipped with two 
recorders, one of about 0.1 sec. resolution ccfv&$ng the first minute 
period; the other of slorJer resolution covering+ 24 hr period. A 
total of 15 stations will be located on islands! of the Bikini Atoll, 
10 of which will be doubly instrumented stations, cp able of recording 
intensities over a range of nine decades. P The equ&.ent with asso- 
ciated power supplies 
ground surface except 
project above ground. 
activated for each of 

3.2.3 Remarks 

will be sealed in steel d&m&&d placed below 
for the scintillation counter'$rob$$Ghic:h will 

A combination of of 5 to 10 statioiw-will be 
the Bikini shots. 

< ‘F-I‘ 1 * 
: --__ 

Project laboratory space will be provided on Elmer and;-+?&' 
electronics will be processed there and transhipped to Tare. In 
addition, an 88 curie and 4 and 5 curie sources will be on hand for 
calibration necessary for Projects 2.1 and 2.2. These sources vi11 
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resin on XIVZ, with the large one being stored in the Rad-Safe Droh. 
Since all stations are on land masses, access for installation prior 
to 3rsvo Amay be by boat. Recovery of records and reactivation of 
stations will requjre helicopter flights. 110 courier or sample return 
flights are required. 

Z-7 ; ‘2 
t i 1 ; 

3.3 j &&ect Xumber: 2.3 Title: i!eutron Flux and Spctctrum 
$ t_j f 
'- 2 Measurements 
x ~._~ -_ I.-% “._ 
s on;o& t AFsyp Performing Agency: Lava1 Research 

; z ; t 
Proj&@Gfficer: 

Laboratory 

) -_-.- Mr. T. D. Hanscome 
;: _.. -: 

3.3-l Obieat&k_; 

To doctient the fast neutron and thermal neutron flux as a 
function of distance for the various high yield devices to be tested. 

To extend mes&rements of spectm distribution, particularly 
in the region below &:h:e sulfur threshold by using nuclear emulsions 
to detect the fissions fra@ents from neptunium, uranium-238, and 
thorium detectors, all of$h$ch have fission thresholds in the region 
of 1 MZV. 

Although the limi.t!e%"$eu-tron flux data obtained for the IVY 
detonations indicate little sig@icance for neutron radiation relative 
to other effects from high yie@5detonations, several considerations 
indicate the importance of neu&& measurements. Xeutron flux does 
.:ot scale simply with the KT eq$va@$ of a device but both the flux 
and spectrum are very dependent on '%%%details of mechanical design of 
a device. Knowledge of the neutrorQ@$x and spectrum is essential, 
for thorough analysis of weapons eff&ts.nFor example, such knowledge 
Is required for the 
radictlon. 

interpretation of bic@dical effects of bomb 
I 5 
5 i 
ki: 

3.3.2 Proccdurc 
r__CI 1 ) $--5 I1 j L-, 

Cold and tantalum detectors wilJ_ be us+c?or thermal flwr 
mfasurenent and sulfur detectors (3 NZV ti 

f 
csh&d) 

using the techniques described in :JT-524 The 
&r fast neutrons, 

fisspgn threshold 
detectors (uranium-238, thorium, and neptunium) us&/for measurement 
of the flux in the region of 1 HE'V will be calibra&_# against a known 
flux from a Van de Graaff neutron source target and expo&%@in the 
cavity of 4 cm and 8 cm wall lead spheres. A l&r&ted nu#!% of measure- 
ments will be made on all shots at distances ranging fro+qoO to 5000 
yd from zero. Stations will be spaced approximately 5GG-~yd,..-$ a 
range with several. stations in a given direction and with 1 or! iq t 
stations in different directions for some events. 
detectors is contemplated. 

The use ofiI#2!9 
$ L..’ j 
i......i 

1. WT+ja, Neutrm Flv, Operation TDNBLER-SIUFPER. 
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3.3.3 ARemarks 

Space will be available on both Elmer and Tare to nrepare 
samples. Since some sample containers will weigh scvcrc;l !~undrrd 
pounds, it has been proposed to use a DUW with monorail and chain 
fall,tq handle containers. This will provide enough elevation and 
alsoial$ow processing of the bar stations east of Charlie. Prior to 
ShoFiqectar it will be necessary to use this DUKE for installations. 
Boat_:&!avel to various islands will also be required. Recovery of 
detectorsj%jid reactivation of some stations will involve the same 
procedure:$%d entry into contaminated areas when radiological condi- 
tions pe&tf Hot sample return by aircraft from Bikini to Eniwetok 
will be &c~&ssar~~. Samples will be sorted and one group forwarded 
to the Xaval:R$karch Laboratory (HZ), Washington, D. C., for count- 
ing. Short-liked activities will be counted in laboratory trailer 
on Elmer. Sa@jle return will amount to about 2 cu ft per shot. 
Flights have been requested at plus 2 and plus 4-5 days after each 
shot. Couriers wi.11~ be required. 

3.4 project Number-:---z2.5a-7_ 
: : :$ 

Sponsor: mWp h ;--T5;j 

Department of 
Navy 

+oiect Officer: Dr. E. * 

3.4.1 Qlective 

Title: Distribution and Intensit;r 
of Fall-out 

To document the time-intensity an@total distribution of radio- 
active fall-out resulting from high tieI.& surface detonations. 

To provide samples for physical +@ radiochemical analysis which 
will provide basis for evaluation of thtiesidual contami~tion hazards 
resulting from such bursts. 

P-e-~ 
g ,A 

There are severe limitations to reliab/l~~~scaling of the resid- 
ual contamination resulting from the JANGLE sgface detonation but the 
indications are that residual contamination result&g from dirge sur- 
face detonations produces very significant radiati&$ fields over an 
extensive area. Only fragmentary coverage of the f&-out distribu- 
tion was obtained in the IVY tests. It is planned30 thoroughly 
document the fall-out resulting from several of the current test 
detonations in order to evaluate the significance of re@&al contem- 
ination from high yield surface bursts. ; s-_. 

:-- ---. 

3.4.2 J'rocedure 
1 ; :~ ?; 
I i ; ; i ._ ’ I 1 

Both total and intermittent collectors will be placed %Z&ach 
of a broad pattern of fall-out stations. A total of 10 island and 
26 lagoon raft stations will be instrumented for the detonations at 



Bikini Atoll. In addition, a broad D&tern of free fioating stations 
(Dan buoys) extending 50 miles from zero will be instruncnted for 
Shots 1, 3, 5 and 7. The nore extensive coverage for these three 
events will serve the additional purpose of aiding the evaluation of 
the Froject 6.4 eqerirnent which is to be conducted during these same 
eg-en~& In addition, 32 lagoon stations Ml1 be i.nstrumentod at 
i$&t~k for Shot Scho. 

1 3 5 _ x-2 # 
3‘;-& ,-&.._mrks 

9 _ !r : ,:: 8 ::g i :& 

t0 

;$+$rumentotion will bc processed dt Ll_xr -nd tr:nshii;!xd 
T-xre_d'+@ distribution. Access to la:id stations for ins~~ruxntation 

and recover$$$ll require boat and !xlicozter support. A landing craft 
utility (I,C@~equi;>ped uith crane will be needed for raft station 
instrument&t~,oQ. Dan buoy stations will require the full time support 
of two vessels-for several days before and after each of Shots 1, 3, 
5 and 7. Samples will require transhipment to Xlxer and courier 
flights to ES!;;iDD titer each event. 

3.5 Project ITumber: 2;5b Title: Fall-out Distribution 

Snonsor: flS,cp ,' :I': $\ 
Studies 

De>P,t&&2 _____ ~~~ 
of the ArW { <'__" 

m !flencv: ca, W 
Chemical 

w~fficer: 1.2. I&I$. Wilsey Center 

3.5.1 

stated 

Objective 

The general objectives oT&$Ls project are identical to those 
for Froject 2.5a(provide Ma B the high overpressure regions). 
Different types of instrumentaJqon will be employed with suffi- 

cient overlap with Project 2.5a to prQdide for good correlation. 
Project 2.5b instrumentation will be drgely concentrated on land 
areas, plus a number of lagoon raft s.tatioTpwithin about 15 miles of 
the Bikini detonations. 4 I’ ;--a 

3.5.2 
i ! 4 

r- 

Thirteen islands and nine raft positions /ik the lanoon of 
Bikini Atoll will be instrmented wit!1 blast re&!st;:r:t i;;~ermittsnt 
fall-out collectors and a li'"itod number of totiy r".?l$&ut collectors. 
Documentation is planned for all Cikini cvcnts. F I--T i ~__j 

3.5.3 Zemarks 
i _ .._ 
t_-. __; 

Processing of equipment will be carried out at ilmeri&d the 
equipment transhipped to Tare for distribution. Doat and @$$copter 
support will be required for instrumentation znd recovery at land 
stations. A crane equipsed LCU will be shtircd with Project 2.5a for 
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instrumentation of lagoon raft stations. Samples will require tran- 
shipment to Elmer and courier flights to Army Chemical Center, Fd., 
after the events. 

Proiect Rumber: 2.6a Chemical, Physical and Title: 
Radiochemical Analysis of 
Surface Contamination 

Snonsor: AFSP 

Department of the Performinz Agency: u. s. Kaval 
;e~ I:__ i-7 Navy Radiological 
1 g *f ; Defense 
piect Gfficer: Dr. E. R. Tompkins Laboratory 
i..~ 5 1 

3.6.1 Obie& 

To d&&nine the physical, chemical and radiochemical nature 
of residual conta@nation in order to assess the hazards associated 
with residual field radiation. 

To providei&_ormation of use for the evaluation of the 
mechanism of dist&ution of bomb debris and thus improve the capa- 
bility of scaling and p@Zediction of residual contamimtion effects. 

To provide basidisformation essential to the study of decon- 
tamination and protect$n;tech.niques. 

3.6.2 Procedur 
5 ,“% : i % a_- 

e --._ =% .2--i %I 1 

&Radiochemical analys$%&_Qhort-lived radioactive constituents 
of fall-out debris, early gross @$y measurements, and chemical 
analysis to determine the presencex$nd nature of transitory chemical 
states will be made in the forw&l&a. Some of this work will be 
carried out in limited laboratori%pacQaboard the light aircraft 
carrier (CVL) and further work carried! #ut in mobile laboratory 
facilities on Elmer. f j 

Size distribution studies and m&t o&&he chemistry and radio- 
chemistry will be carried,out at the U. S. @val Radiological Defense 
Laboratory (USMDL) on arrival of the sampl@$bollected under Project 
2.5a. 

; $ 
k_j 

r-3 $ I 

3.6.3 iisaa& 
$1 
i $ $ 8 

The only support requirement for this proj&t except for 
forward area laboratory facilities is the expeditious$$urn of 
Project 2.5a samples to Elmer and the USt~RDL. 

3.7 Boiect !I*: 2.6b utle: of Radiochem&~An@ sis 
Surface Contsmin#~dn f 

Sponsor: AFSWP formirv,~: 
g$a;:-t$lt of 

CRL4xL4~~;y 1' XF J 
Center 

fioiect Officer: Mr. R. C. Tompkins 
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3.7.1 Q&&&J 

The general objectives of this project are the same as those 
indicated for iroject 2.b. However the scope, techniques, and 
direction of attention of tiojects 2.k and 2.Cb differ considerably 

sis procedures include the size grading of samples col- 
Project 2.5b by standard sieves down to approximately 

roller analysis below th' 
anal 

t; 
sis wi3il,y$nclude dete 

E&U . Sod%@?24 and Fe5 ?Y 
nations of ~,a~,s~~8~ T$cz&$aland 

to fission product ratios will be ieter- 
mined. i : i j 

Some”$;ily analysis will be conducted using mobile facilities 
at Elmer. Rcmaind& of study will be carried out at the Chemical and 
Sdiological Lribo&$ories, Army Chemical Center, M., upon receipt 
of couriered l%oj6@2.5b samples. The scope of the analysis will 
depend upon the degree of;success of sampling by Project 2.5'b. 
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CRAPTER 4 

4.1 Structures 

Stanford 
Research 
Institute 

4.1.1 Cblec . tive 

To investigate the lc$$ng pattern (as a function of time) 
imposed upon a perallelopiped.+ 

-s-5 3 $ 
1 -A.: 

4. l. 2 Procedure <._.__O#* 
r .--._ 

; -9% XT 
i i L-2 
<_ --*-, 

This project will partici@t4 only in Koon. The project effort 
fill be confined to Uncle Island>:*e test structure will be a 
6’xl2’x6’ concrete cubicle with the rZ[@t dimension normal to the 

The distance from g&nd zero to test structure 
line 

from ground zero. 
will be 9507 ft. The front, roof, re&j and one side of the structure 
will be instrumented for imposed overp%ss~e,, In .addition to the 
instrumentation on the stmcture, free fielq-zpressures will be measured 
at ground surface stations in front of the @.rtrctu.re and at ground 
and tower stations along a line offset to thh south of the structure. 
It is also proposed to make 4(&pu2) measurementQ?ong this line. 

j 3 

4.1.3 R&J&&&! 1 1 

s- --y 

This project is designed to extend the data ob@x$ed on similar 
test structures in Project 3.1 of UPSHOT-KJ!OTHGLE. i y-j 

___. _ 
4.2 Project J\Jumber: 3.2 Title: Crater Survey a&d::‘=z 

Evaluation i ! t \ 

: ;._a? ; 
Soonsor : =WP-CFJR Perf ormine: Agency: SRI?.--’ 

?ro.iect Osicer: Dr. R. B. Vaile, jr. E%Ep 
*Coordinates all agencies. 
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Cb.iective 

To obtain dimensional data on craters formod by nuclear detona- 
for use in developing a generalized "theoretical-empirical" 
of predicting crater dimensions. 

Procedure 

__%qo measuring techniques will be used for this project. These 

; 5. -$ - 
I ;g:i Ihot Interpretation - 
;r‘- I 
I I ‘r,! The army Map Service will employ stereoscopic photograrmnetry 

to map the.<i;?ters. I@ this technique it is expected to obtain the 
crater di.a@tbrs for Bravo, Union, “cho and Koon and some detail of the 
crater lips~__$or Bravo, Echo, and Koon. 

b. :Fathometer Traverse - 
ti I@~equipped with a M-6 fathometer will traverse the 

craters formed &Bravo, Union, and Koon. Tho position of the LCU 
will be correlated--with the fathometer soundings by use of "tiay dist." _ -. 

a. 
follows: 

&Predicted &&er.$arneters and 
+ s__ )_- 

Shot 
% --- 
i-_;>:f Diameter 

BIWJO 
%__J 

Union 
icho 
Koon 

apparent crater depths are as 

Dent4 

180' 
80' 
70' 
100' 

b. Incidental to its particip&$ion in this project the 
binp Service will prepare maps of Eniwktok and Bikini Atolls. 

z--- *‘-Y 

hTly 

4.3 Project Xumber: 3.3 Title:! z!_ast Zffects on '&ee 
i @tands 
: 5 

SDonsor: AIENP- U. S. 
Department of 
Agriculture 

Perfo&nr *ncv: U. S. Depart- 
f ! merit of 
$ 3 1 I Agriculture 
i_,.> 

Project Gfficu: Mr. Xallace Fans 
!-=-zT_Yz(Fc)rest Service) 
i I.-...y 

4.3.1 uective 

To determine the rate of attenuation of the shock w@ 'p a 
forest stand. 2 .s : 

To determine blast damage to trees where effects a&-%fluenced 
by their location in a stand. 
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To obtain individual tree breakace data in 
positive phase durations in order to substantiete 
age and blow down predictions. 

4.3.2 Procedure 

a region of 10r~;; 
the basis for break- 

; t i ; This project will participate in the Koon shot only. The project 
ef@&~will be confined to Uncle Island. There will be no instrumenta- 
tic%&mploying electronics. A tree stand (approximately 10001 x 1000') 
will be @J&ted on Uncle Island by ground survey. Pressures within 
this staM_%@l be obtained from Project 1.2b which will place eight 
self rec#@g pressure gages in the stand. Q(*pu2) forces will be 
deduced from&&or-y and measurements made at other locations by Project 
1.3. Snubbe&$i(wire from center of pressure on tree stem to a friction 
grip on a g$$d stake) will be installed on selected trees for measure- 
ments of maxim% deflection. A few isolated trees in cleared areas 
outside the stand @ill be instrumented and observed for comparison with 
those within the stand. Static breakage tests will be performed on 
trees which are ty&Q of those within the stand. There will be ex- 
tensive pre- and p&%&h@ still photography of the tree stand. 

j g : 

4.3.3 Remarks 

This will be the firsf&&ervation of the effects of a nuclear 
detonation on a natural tree%and. From previous experimental work, 
culminated by observation an&~$x@trumentation on an artificial tree 
stand in UPSROT-KNOTHOLE, a tree $$$%$kage prediction system is in 
preparation (by U. S. Forest Se presenting 90 per cent (severe 
damage) and 10 per cent (light ) levels of probability, Project 
3.3 will serve as a test of this ic$_$on theory. 
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CHAPTZR 5 

Procedures for High Yield 
; i 

Snonsor: US@!__ 
'vleapons 

Performinc Agency: Strategic Air 
Command ;. _..: 

Proiect Officer: i : 
Lt. Col&l Gerald Keeling, USAJ? ; <.z : 

5.1-l Objective 

To determine by tesl$I-@der field conditions current IBDA 
capabilities for high yield~pX~~. 

_ -9. t 

5.1.2 Procedure 
\ \_y 
a.-> 
F-J&j 

Strategic Air Command (SAC) ai#Z$raft with standard combat radar 
equipment will fly in positions simuqt/ing strike and support aircraft 
formations but will be offset from a $Qraight fly over consistent with 
safe slant ranges from ground zero. Mree,~&~O aircraft will parti- 
cipate in each shot with the possible exce@en of Echo. The aircraft 
will operate out of Guam and will coordinatje311 flight patterns with 
Task Group 7.4. $ ; 

Upon completion of this mission theyAC a&craft will return 
to Guam where the data collected wil.l.be process#and analyzed in 
accordance with SAC Reporting Guide and other st++dard operating 
procedures (SOP) for IBDA. _.W +--__‘- 

5 :+_i 5 ; L._. 
5.1.3 Remarkg : i-= 

: ;..-2 

The SAC interim IBDA systems and techniques employed#@ing 
UPSHOT-HJOTHOLE proved to be reliable under usual condition+ and 
promising for all-weather conditions provided certain opera&J& cali- 
bration procedures on current SAC radar equipment are referred. This 
additional participation in CASTLE should assist in the final 
adoption of optinum operating procedures for the interim IBDA system. 
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5.2 ~roiect IsJumber: 6.2a Title: Blast, Gust, and Thermal 
Effects on a Manned B-36 

Soonsor: USAJ? Performinr Azencv: Wright Qir 
Development 

;=-; I‘? Center 
i j i I fmiect Officer: Col. W. A. Anderson, USAF 
~ : I 5 3 5 ; -*J _$ 

5.Z-St Q&i$ive 

T#,&velop a theory whereby the blast, gust, and thermal 
effects:bn&ircraft in flight can be predicted with acceptable 
accuracy. 
KNOTROLE. 

@$?his end, a manned B-36 participated in IVY and UPSHGT- 
y’_parne B-36 airplane will participate in CASTLE to: 
~.~Proof test the theory 
b;----Obtain additional data to elimina te areas of 

uncertainty. 1 ! 

The present inst&entation in the B-36 utilized during IVY 
and UPSIDT-KNOTIDLE wil&I& reconditioned. Additional instrumenta- 
tion will be added in tieah of+rxertainty, i.e., empennage and 
fuselage. The aircraft will~b&~flown and maintained by SAC and will 
be instrumented and position&& WADC. Participation in Shots 
Nectar, Union, Romeo, Koon, &h&Yankee is planned. Flight plans will 
be coordinated with Task Croup 7{q!hThe aircraft and project will be 
based on Eniwetok (Fred). \ z 

A straight fly-over pattez$$ desired; however safety require- 
ments ma 

3 
dictate a pattern &ail&z40 IVY pattern (time and 

distance . In any case, the aircraft be on an outbound radial 
heading at time zero. 

g I 
k_2 

5.3 poiect Nm: 6.2b stle: l&@&al Effects on B-47 

Sgonsor: USAF Performi&! Agency: 
L 

z i ; I 

meet Officer: Col. W. A. Anderson, USAF ! f 

5.3.1 g?_.Iective 

To investigate, in flight, the response of the 
structure to the thermal effects of nuclear weapolls. 

Wright Air 
Development 
Center 

tion will be used to determine the delivery capability of tk$ &f+7 
and will also be extrapolated for determining the B-52 capaI&B.jAes, 
as well as to assist in positioning the latter aircraft in fititke 
tests. The data gathered on CASTLE will tither verify and supplement 
data obtained on IVY. 
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5.3.2 Procedure 

The B-47 will be based on Eniwetok Island. It will be instru- 
mented by Wright Air Development Center contractors and J!aval 
r%diological Defense Laboratory. The VADC will furnish the flight 
credo Strategic Air Command will furnish the maintenance. Flight 
pl@hs will be coordinated with Task Group 7.4 after YAIX has determined 
t@i(iesired positioning. Participation in Shots Bravo, Yankee, 
I%Nr, and Koon is phoned. . ..N 

$&might fly-over pattern is desired. However, safety 
requir&&.ts may dictate a pattern similar to the IVY pattern (time 
and dist&e). In any case, the aircraft will be on a radial out- 
bound l-ieahyp;+t To. 

I : a 
5.4 P'rojetiFtjbumber: 6.4 Proof Testing of AU Ship Title: 

Countermeasures 

Soonsor: US]J, Performing Aaencv: 3uShips 
i --- - I!aval. Radio- 

>- 1 logical Defense 
Pro.iect Officer: &&'T G. G. Molumphy, US?? Laboratory 

counter- 
measures for naval against surface 
and sub-surface atomic basic knowledge of 
the radiological situation in aircraft not in flight to 
permit proper countermeasures and to gain such informa- 
tion for protection of harbor appropriate within test 
conditions and without jeopardizing pr ry test objectives. 

r \ 

5.4.2 Procedure 
f I 
L i 

r----i g L 
Project TFWJSIT is composed of two s@zyally altered and in- 

strumented drone Liberty ships, a control PZVd‘aircraft, a fleet tug 
for escort, tow and decontamination operatio%and_? post-test opera- 
tion space at Eniwetok. Cne ship will be equippedijith all prospective 
;iGI protective devices and fully instrumented; thi!iship will be 
identified as T_RANSIT ABLE. The second ship, des@nated as TRANSlT %=------- 
EUYXR, will be completely unprotected, but instrumented;%he :same as 
the protected ship. Ti'lABIT IUKER will also incorporat&Bpecial 
ventilation tests. Skeleton crews and instrumentation~&@ies will 
be removed from the drone ships prior to each shot at i$p+ox;+$ely 
II-3 hr by fleet tugs, sea conditions permitting, or by helihopters, 
at which time complete radio control of the test vehicles Wi$$jbe 
initiated. The test ships under radio control will then ste&.&%o a 
rendezvous position some 10 to 20 miles downwind from the shot site, 
depending on the wind velocity,and at a predesipted time somewhere 
between Ii plus 1 or 2 hr will steam in a straight line toward ground 
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2er0 

veer 
tact 
4 to 
ship 

to a point within E 
off tow.ard 

few miles of t’ne atolL at which ti-.o they v;rill 
a designztcd rendezvous vith the recovery tug. car;- 

by recovery tugs is expected to be in the noi&borhood of II IJhs 
6 hours. lifter each test it is planned to board the pro-tcctcd 
and stem her to 1nitJetok, radiation levels ~err2itting. In cvant 

of @$essire rs.di;rtion levels both shi:ls trill be r3coxred by tugs 
af$e$ #ach shot particisatsd in and toucd to Xaiwr.tok for -,ost-test 
oper&ions. 

--., _4f 
Fast-test operations IJill consist of: 

z- ~7 c-9 l 
and belo .@b‘cts. 

Detailed radiolo~icel survey of czcil ship bo,th abovz 

; ,‘,’ jL Instrument recovcq. 
$ g 1 1 g__: -d2T___ Xemoval of test aircraft and test panels for survzjr 

pur;Joscs and $lo$i~taxination studies. 
cl.: f %.ctical d~xoi~ta&72tio:l of 

below decks. ‘, !___: j 
uacil shi;>, both :bovr_ and 

5.4.3 &x.rks 

<,. i 
This 1_:rojcct will;@ closel_r coordin.tcd with Projects 2.5 l 5.XG 

C.5. Fresent ?lans ixlqdei ;artici?ation i:_ Shots Bravo, Union, Koon, 
and Yankee. _,.‘^ i_ 

.; Qf 

5.5 Proiect ITumber: 6.5 
r .= 
-__>-% ‘f 1 I Title : Decontamination and $‘_’ : 
\,“’ Protection *-=\ J 

Soonsor : USA 
i .-> ; :, &_$ x- * ‘X. +rf onnine AEencv : CX 
zy 3 I \L I A.rqy Chemical 

fioiect Officer: Mr. J. G. Ick"li;neyp Center 
f f 

5.5.1 Qbiective 11 

To determine the contamination and de&&&nation characteris- 
tics of representative har’bor are a co&zuctib&surfaces and coatings ‘* r-- 
when exposed to fall-out from surface detonatbens over shallow water 
and land. Fsrticular interest is concentrate&‘on the wet contaminating 
particles since no field studies h%ve been conductff under these con- 
ditions. 

5.5.2 J’rocedure 
L.$ r___^__l 

I i 1 Lb., 

A set of L$ construction material panels, 4 ft s&we, will be 
mounted on each drone liberty ship of Project 6.4 which will operate 
in the heavy fall-out areas of Shots 3ravo, Union, Koon, and #&ee. 
S/hen the ships are returnsd to Lniwetok between shots tht par&~ Itii.11 
be removed to Parry Island fcr various types of decont,~&..tihx&~’ 
procedures with intermittent radiation level readings being tztien for 
analysis to determine applicability of the differext decontamination 
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;.rocndures. Project 6.5 will also perform operational procedures on 
the Project 2.5b fall-out collectors aboard the Liberty ships.. 

5.5.3 Remarks 

-- 1 5 1 ;--!This project will operate in close coordination with 6.,4. 
Fal$&tj.on and installation'of test panels mounting racks wi:Ll be 
ac&&$.ished by BuShips. Use of special facilities on Parry Island 
wiIlZb& in conjunction with ?roject 6.4. This project will aILso par- 
tici~atei@$.I, ventilation system studies aboard the Liberty ships. 

: %_‘j 

5.6 Pro~e$$ Yumber: 6.6 Title: Ionosphere Studies 

I ;; ‘GSA 
Fcrforminn Af:encv: Xvans Signal 

: i :_ 

Eroject~.Gf;ficer: 
Laboratory 

Capt Andrew Giroux, USA 

5.6.1 Cbiective i i 

To further investigate an ionospheric phenomenon recorded during 
IVY, \Ihich had not previ$@y been observed by ionospheric studies on 
G,RZi!%USE, BUSTER, and /l'?UI~~LZR-SIT;iPPER. This phenomenon was the 
apparent increase in heZgh&of__..t_he F-2 layer and associated effects, 
&ginning about the time the :&E&C wave from the blast would have 

a cause and 
The effects on the ionosphere 

5.6.2 Procedure 

r\ repetition of the IVY experimeAt/ will be conducted with some 
extension. Recorders will be operated .& site+located on op:posite 
sides of the blast for the Bikini shots, andf&dthe same side but at 
different distances, for the larger Eniwetoki&&. For the smaller 
Snivetok shot, one recorder will be operated!& the.vicinity of the 
test site, and one at some distance from the site.3I.n addition sonic 
equipment, capable of responding to periods as long{as 10 min. will be 
o;Jerated in order to correlate sonic and ionosphex$b effects. 54 "___19 

5.6.3 Remarks 
_ i 5.___ 

The final results will be in the form of photo&ap@c .film 
records of oscilloscope traces. The special camera used is a~~~-~- 
tegral part of the ionosphere recorder. 1 9 i 

; :__’ : 

_.._~ _~- --- - 



6.1 Proiect i:&bcr: 7.1 
; i_ .; < 

Title: Electromagnetic Radiation 
Calibration 

Proiect Officer: h&.~- 5. $:_ Cracker 

6.1.1 Cbiective jfL\ 
: $---.: ; 

To determine the charaot@istics of the electrorrsrgnetic pUlSeS 

from nuclear detonations as a$$@tion of distance from the source. 

6.1.2 mocedure 

and easterly azimuths 

Cne trailer will be located on Zlmer aA wil&jrequire positioning 
and utilities. In addition, a text or other suit&&e office f&cility 
has been requested. _%dio time notifications pl;lr&d for %mer will be 
utilized. Telegraphic advices of changes in schedule apd_potification 
that the detonations have occurred hre required to spec&fled addressees. 

&~&ate to the After-the-fact knowledge of world time of detonation, 
nearest millisecond, will. be required. \!orld time is 
as receipt of radio signals from !?;VH. 

defined herein cI_.- 
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6.2 ?roiect I!umber: 7.2 Title: Detection of Airborne Low 
. . 

SDor,sor: USAF 

~;-E;~SO~ froml*tomlc 

T-; ;Proiect Officer: Mr. G. B. Olmstcd 

F&:detertine at long range the period, amplitude, velocity, 
and azcj#fi of acoustic waves from atomic explosions. 

I: I : % 1 * ~ 
6.2.2 Frocedtie 

Gene&ljly, the method which will be used consists of a micro- 
phone capab~~wof detecting slight variations in atmospheric pressures 
(low frequency sound) caused by atomic explosions thousands of miles 
away. Qy pl4.ng~sevcralmicrophones in a pattern, and recording 
the Nsoundsn from_each separately on a time record, it can be seen 
that an azimuth, or the-direction of the explosion, can be determined. 
If several such statio&\great distances apart, each get an azimuth 
on the explosion, its pci-irition can be plotted by triangulation. 
Further, period, veloc%,$-2 a&amplitude can be determined. Stations 
will be'located-within 

6.3 Proiect ITumber: 

Soonsor: USAF 

and $$@&t the United States. 

Title: Calibration Analysis of 
'; '-12 - A-Bomb Debris f ;-L; 
t_ =\ 
‘\> j 

y_JJ 
f-7 

Project Officer: Mr. W. Singleidch 

6.3.1 Objective 

To obtain data based on physical, ch&al, and radiochemical 
analysis of gaseous and particulate materia$.~$sociated with airborne 
atomic debris following the explosion of anutomic weapon. These 

data are used as calibration or reference pointspk evaluating 
similar data obtained by analysis of atomic debr.& whose origin 
resulted from nuclear explosions of.unknown origi., composition, and 
design. 

" ---3 i p_.2 
1 I _i 

6.3.2 ?rocedurQ ; 1., 

Particulate atomic bomb debris will be collected undj,r-:$os 
Alamos Scientific Lak=atory (LASL) Project 11.2. 
particulate samples is made by agreementi 

Ditisqwh%se 

All sampling aircraft will also be equippedvsh gas samp 
which are engineered and installed, .by WAX and Air 
Materiel Command (AK), respectively. Division of gas samples will be 



made bJseement among IZZ, UC_%,,_- --- Ultiaate analysis 
particulate and gaseous ssm?leambe performed by 

agencies and by agreement with certain Atomic 
Energy - Commission (AX) installations under the technical direction 

-_I The necessary miscellaneous samples, such as lagoon 
c&mpler, ground filter sampler, etc., will be obtained from 
iagencies performing these functions. Analysis of these latter 

sar@_& will be correlated with the airborne filter samples. 
~~_,-“ 

6.3.3 @$cs 

A&M&5mately 1800 sq ft of building space is required on Fred 
for equipmeni$‘&$ntenance and decontamination, sample preparation, and 
for office s$& for project personnel. Lights, 
phones, furn$_t&e, 

r32.ning water, tele- 
end a small amount of electrical power are required 

in this structure. c Vehicles and labor assistance from Task Croup 7.4 
will be required to remove the samples. 
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CMPTiX7 

I : . . . . -. .’ &@XX'M9 - SUPPORTING MEASURIQENTS 

zr -? 1 ~ 6 

7.1 %o;ecC &mber: 9.1 Title: Cloud Photogra$y '__ __ _- 

Sponsor: AFS!# Perform-y: FE% 
I&P, 

aoiect Office=. Lt, Col. Jack G. James, USAF' 
; i t !; 

7.1.1 Obiective ::: -: 

To record photographi&@+y cloud formation phenomena in order 
to supply data which may be &$d in studying the high yield bomb 
delivery problem and the corF&Jakion of falliout studies in irelation 
to cloud drift. Aerial and &o&+-photography will be employed in 
order to determine the spatial di&&$ions and location of the atomic 
cloud as functions of time. The &c&racy of these determinations is 
expected to be approximately 10 Ment from time zero until the 
cloud attains its msximum height and a$.$/oximately 25 per cent there- 

f 
Ii 

after. 

u 
r---? 
II _-_: 

g i 

C-54 aircraft wil/$$erform the aerial 
stabilized camer& Synchronized readings 

7.1.2 Procedura 

One RR-36 and three 
photography utilizing gyro 
for clock timing, azimuth and camera tilt will be-ecorded on each 
negative. The RR-36 aircraft will operate above &,OOO ft for 
approximately 10 min. after zero time. The C-54 &craft will operate 
at altitudes of 10,000 to l&O00 ft depending on %ca&-e+ud cover and 
will continue photography operations until the cloud c$i@ipetes. 

In addition to the aerial photography, motion pi&ure cameras 
will be operated from ground stations in order to rec&&the initial 
phases of the cloud formation. These cameras will shoot lO@frames/ 
sec. for the first 15 sec. and then reduce to‘one frame/secji@r 
45 min. t ; I I 

;,~;;/ 


