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972.5 
GUBTECT: Priority of Effects Program for Operation RJCWING (IJ) 

To: C o d e r  
Joint Task Force SINEli 
Washington 25, D. C.  

0 
1. During past atomic test operations it has been advantageous 0 

N for the Task Force Commander to have available for operational purposes 
information on the backgrouna and the relative importance of specific 
detonations in regard to planned Department of Defense effects programs. 
It is believed that the following infomation coupled with the Atamic 
Energy C d a 4 . o . i ' s  planned objectives will provide assistance in render- 
ing decisioas concerning operational problems which may vise &wing 
Operation REWING. 
Project evaluation of the relative priority of various detonations at 
Openrtion REDWING for DOD effects test8 and the priority of the program8 
within these detonations: 

&own below is the Armed Forces Special Weapons 

Shot Priority Program Priority 

a. perokee 1-2-3-5-8 equal priority, 4 

- 
b. Zuni  2-5-1-8-4 
c. Flathead 2-5-4-8-1 

1-5-8-2-4 2-5-1 
t J t J  d. Teva 2 7; i . m  m m  m r  f. e. Lacrosse Navajo 

g. Apache 5-2-1 
ole +3u h. Erie 5 (particularly Project 5.9) 

i. Inca, Yuma, Mohawk W programs have equal priority 
j. Huron, Eilackfwt, Oeage, No relative program priority 

X 
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Kiclcspoo, 8eminole 
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5 2. The Cherokee event, vhich was requested by the DOD, is consi&red 
as being the most important of the series M regards DOD effects programs. 
The readiness and probsbility of 8uccess of the effects propam should 
be the controlling factor in the decision as to the timing and conditions 
of detonation of this device. Program 3, an important and costly crpcri- 
ment, is entirely dependent upon this detonation. Portions of other 

v 
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972.5 
SUEJXZ: Priority of Effects P r o m  for Operation REMIX3 (u) , 

programs, particdarly 1, 2 and 8 depend on th is  detonation as their 0- 
source of information. 
8 (Projects 1.3, 1.4 and 8.1) is higbly dependent on atmospheric cosldi- 
tions. 
to obtain photographic coverage and t h d  mossurements fran groud 
stations. 

The success of important psrts of Program8 1 and 

Crreful consideration of cloud coverage is necessary in order 

3. In regard to the entire series, Progrsms 2 and 5 m e  geneRLly 
the most importaat a d  are particulasly difficult be-e they involve the 
movement of equipment into position prior to detonation the. For further 
information, attached as Inclosure 1 is a detailed discussion of each 
program giving the relative importance of the lnrjor projects within the 
program. In some c8ses no attempt hss been made to establish an order of 
priority of the projects because they are interdependant and cannot be 
corrsidered separately. 

4. The fa-aut program (2) is of ptu-tidar importance in the test 
The magnitude and series (LB can be seen from the above priority listing. 

cauplexity of this program indicates special effort during and after the 
events to insure obtaining as much usable data 8s possible. "he presently 
plapaad fell-out control roam mBMed by a highly organized group on board 
the camrand ship is  considered to be an effective method of coordinating 
the various elements of this program. In addition to complete coordination, 
the success of the fall-out program dependst0 a great extent on the detailed 
accuracy of the meaaurements which can be made after each event. This 
accuracy will depend mainly on the bac-ound radiation level existing 
at the time the fall-Out from the detonation iS being measured. This will 
be a particularly important factor in the Cherokee detonation and also 
in the "clean" events because fall-out is expected to be of low intensity. 
Restrictions as to total yields and individual yields permitted to be 
fired prior to, and subsequent to, Cherokee and other large yield devices 
were agreed upon during the early planning of Operation REDWING. 
the firming of expected yields and approximte rerAy dates for the detom- 
tions, it is now possible to relax considerably those restrictions. 
following revised restrictions, which have been coordinated w i t h  the 
Atomic Energy Commission and MOAT-1, =e pertinent: 

With 

The 

a. Prior to Cherokee 

There are no restrictions as to the number of detonations 
prodded that Cherokee is the first detonation of the series having a 
yield in excess of 200 I(T, and provided that the background level in the 
vicinity of the Bikini A t o l l  w i l l  not exceed 25 mr/hr at the anticipated 
time of Cherokee t 1 hour. 
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SIRW 972.5 
> SUBJET: Priority of Effects Program for Operation REDwIlyG (U). 

. b. A l l  detonation8 subsequent to Cherokee 

Bo device should be detonated which can produce a predicted 
ba&ground level in the fell-out pattern w h i c h  is greater than 0,Ol of 
t h e  most intense fu-out contour (not induced activity) being measured 
during the fall-out survey period1 This places both Bikini and Eoiwetok 
predicted detonation intensities in the vicinity of the BFkini A t o l l  on 
a sliding scale. 
ment a detonation T d y ,  worldwide, and to prepare for the next event. 

and to the Division of Military Application, AE. 
are inclosed for Dr. Gerald Johnson and Dr. Gselen Felt, Task Group 7.1, 
who have exgreased an interest in this material. 

It is expected that about seven days are needed to docu- 

5. A copy of this letter hse been fonarded to Field Conmmnd, AFSWP, 
In addition extra copies 

I 

1 Incl: 
Discussion of Operation 
REWING program (4 copies) 

A 



The blaet and phock proJects p l a n n d  f o r  opsration REWI~ZG d e  essen- 
t i a l l y  desimed to obtain date for which there is LLII urgent loFlitmy require- 
m e n t  and whicb camnot be obtsincd at the S w a b  %st Si te .  %e grcaf ta t  effort 
rill be devoted to establishing the basic b h s t  phncmnologg of a high yield 
air burst by rmeasuting varioue blast wave pssaarters in free air a d  slcmg th 
surface, as w e l l  as detembihg the  loading and response of nsricma targets irrr 
8 bug duretion blast wave. The next most -t task w i U  be t o  establhh 
the basic b l a s t  phellaprnabgy of e ws3.i- ylelti land surface burst by sUUr  
me898 although ip a lese extensive mtmmr. It must be recat.ieed that neither 
of them ~WLS &e be- coz&scted rmdar conditione r ep resen ta t id  of sway 
target areas which would generally requirs a eanl-infinite Lapd d e s .  However, 
present MeQ requirements are such 88 t o  preclude sach t e s t s  w i t h i n  the  con- 
t inenta l  U n i t e d  States. Iherefore, every effort must be made t o  obtsln represea- 
t s t ivc-ef fec ts  data that can be applied t o  areas o? more aigniiicant mil i tary 
interest .  
such as t o  give r i s e  t o  m6ny h i f f i cu l t  pmbleras in 
measuraaants, such as the ava i lab i l i ty  of suitaNc land -8, yield variation 
of individual BBBts, aeather atlag and wave action, 88 well as construction costs 
which make It necessary t o  use self-recor&iug gage8 or existing shel ters  wherever 
possible, w i t h  B minimum of new coastruction. 
the rcrmalnb& objectives of the air blast and shock programa f o r  Operation 
REIWWG which are listed in order of pr io r i ty  i n  the nart section. Just i f icat ion 
of these-wr objective6 are t o  be found in  AIWP-807, Analysis of A t d c  
Wenpon8 Effects program#. Thee na&r objtctivea are related to specific &hot. 
in paragraph 3. ,Amtificaticm Md experiment design or t b e  individual projects 
are contained in the AFSUP Project Summry and are  described in more detail In 
the MividPal project pmposals. A diecussion a i  the principle objectives o f  
each m c t  i e  found i n  -ph 4, includm r n i p s t i o n  in several events 
on a pr lo r i ty  basis. Uhila cer taln projects may desire to pazticipste in other 
events, such participation must aepcna on the q v s ~ $ l i t y  of persoanel end equip 
ment, as well aa neceesazy opemtlonal eugporf mer and W v e  that required t o  

gensrsl such participation mu8t be 8pprwad on a non-$.att?derence basis 
sd&itional coet, &peading on the ava i lab i l i ty  of suitSble land 8~ees and 
marding shelter8 if requlrcd. 

It must be realized that enviromental conditions in thc Wcif ic  are 
b b a t  and shock 

In general this p h i l w  covere 

Insure maxirmn, success in achieving the pa* ob jec the  of the project. In I : (  .I.- 

at nb 
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2. olrer-all Objectives 

lBe mer-all objectives of t he  b l a s t  and dock  -ts to be lasdc 
at Operation ReoIlIllo are .sa follows, l i s t e d  in order of priority: 

burst inclading shock wave propgation along the surface and In free air 
thrca@a a non-hoawganeaus atmsphere. 

b. Establish the general blest phenc4mnology of a maditm field lsnd 
s e e  burst, including shock wave propagation along the mriece and in free 
air, am w e l l  a# damage t o  dr8g sensitive targcte. 

long d w t i o n  blast wave. 

a. Establish the basic blaet @mnawaology of a hi@ yield t rue air 

C. Obtain d a t a  on s i m x t w a l  loading and response r e d t i n g  frcm a 

d. Continuetion of drag force gauge develop& program srrd appllca- 

Obtain data on blast wave p r m e t e r n  wer a vegetated area for a 

i. -sure apparent craters  Asulting irca l~nd sIvisce bursts mer a 

Determine basic b l a s t  ph- frm datoxmtion of a frictional KT 

Investigate water  wave generation and propaeation *=hi& yield 

tion t o  e t m c t u r s l  shapes over a w i d e  field raLlge. 

e. 
precursor-fonnlng tower shot. 

wide yield reiage. 

device . g. 

h. 
bursts. 

The experimental plan t o  achieve these objectives is visualized 8s 

H i g h  Yield Air Burst - Shot Cherokee (Ready Date - 1 B y 1  

A TX-15-Xl weapon w i t h  a yield of 4-5 l4l' w i l l  be air  drop@ to 

follows : 

a. 
L 

batonate at a hel-ght o f  approximately 5000 f e e t  over Charlie Island ( H a m )  in 
the  Bikini Atoll. This height I s  about 300 f ee t  scaled to 1 KT adl represents 
a height scmewhet le65 thea 1 4 2  mexLmum flreb8.U radius by cube root scddng. 
project 1.3 (~oL) v i l l  amploy both conventional lcrv level  5" rockets and specis l  
high lw&l Demon rockets with EW3 high speed photography t o  obtain f b e  air  
pressure distance data radI8ll.y aKllllLd the burst point with emph8sis on the 
propseation through a non-hmgeneoua atmosphere up to 20,OOO f e e t  ard art to 
the 6 to 8 psi region. Project 1.4 (m) w i l l  extend this data into the Inr 
pressure region and provide some overlap by positioning canisters at 15,000 t o  
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.. 
40,OOO feet in altitude t o  cuver the 1 to 20 psi nage. Direct shock photo- 
mphy w i l l  al80 be emplcgnd to study the effect of the reflect- surface on 
shook prolasrt ~nclpding the early path or the triple point. -ts 
of static and &c pressure will be ma& along the h c e  on land and reef 
stations by Project 1.1 (EX,) us- self-recorbing gauges. Xeaeurements w i l l  
be taken at five-foot elepstion at various distance& to cover a pressure 
of 5 to 200 psi. Project 1.5 (m) w i l l  also aaha e d e c t d c  mmaurenents of 
free field blast pumeters at the Project 3.1 (urn) rtmctures location to 
provldci mial electronic lslrclrup for the s e l f - r a c e  inetnmmt pmgrm. 
ProJect 3.1 (UADC) w i l l  position six stmctures of the 
used in Operation T" in H u m l a  at locatlona such as to receive ccqwsble 
Inndin# for a long &ration blaet waw. Project 1.5 (BRL) w i l l  also instrment 
these stmcturea to &tomine loading and respnwe w i t h  electronic gauges. 
Project 1.5 (BRL) w f f l  also measure drag force on structural ahapes srd spherical 
models at these same locations by electronic meam. Project 1.9 (SIO) w i l l  
measure water waves in the Bikini Lagoon and also at long ranges using instru- 
ments mounted in shore instrllathm. 

wl runl-drag t m  

b. W u m  Yield Iand Buriece Burst - Incrosse I (Reedy Date 1 m& 
A LAGL &vice v i a  a yield range of 25-50 ICr w f l l  be detonated on 

the surface of Yvonne I s m  (Runit) in the Bnivetok Atoll. Pmject i.2 (SC) 
w i l l  make free field mc98pTemclltB of static and dynsnic pressure along the sur- 
face with electronic instrumentation. Project 1.3 ( H O L ) . w U  obtain peak pres- 
sure vs distance data vett1caU.y abovr? the burst using conventional rockets as 
w e l l  as along the euface for correlation with m?asurments made by Prodect 
1.2 (Sc). Project 1.1 (BRL) w i l l  pmvide backup to h j a c t  1.2 (SC) by making 
Umited free field measurements of static and m c  pressure along the surface 
d h g  self-reco- gauges at various rages. Project 1.6 ( ~ o L )  w i l l  measure 
drag force on elmple shapes such aa spheres and other objects at various ranges 
using electronic instrumentation. M j e c t  1.5 (BRL) w i l l  position jeeps in the 
5 to 15 p a l  region for this shot in order to Betembe damage to drag sensitive 
t a r g e t s  for a medium yield burst w h e r e  a precursor is not expected to occur. 
Project 1.8 (ERDL) w i l l  measure the apparent crater us* photamapping tech- 
niques and lead line soundings. 

c. slllall Yield Tower Shot - Inca (Re* B t e  - 8 June1 
An UCRL device with a yleld estimated from 4-10 KT w i l l  be btonated 

on a 3 0 - f O O t  tcver on P e l  (Rujori) Island in Edwetok A t o l l .  
(SC) wFU meaauze free fi&d blast parsmetere Over a vegetated and cleared 
area frcm a medium field shot where a precursor is  expected to occur. 
ments of static and dynamic pressure w i l l  be =de at varloua ranges along the 
surface using electronic instrumentation. 
backup by 6 d t i . q  static and aynamic presaure measureanents at variow ranges 
along the surface w i t h  self-recording instruments. 

Project 1.10 

Measure- 

Project 1.1 (BRL) will provide 

Project 1.3 (NoL) w i l l  



study shock vave prapagstion slang the surface using direct shock pbtography. 

d. rsrge Yield Surface m o t  - Zuni (- Date - 15 By) 
An UCRL device with a yield estimBted at 1-3 lQ. w i l l  be detoMted 

on the surface of Tare Island (Baimnm) in the B W  Atoll. 
will obtain pressure vs distance data along the sprface and vertically above 
the burst using conventioIlal Iw level 5" rockets and special high level 
Lleacon rockets. 
mpping techniques ad lead line somdinga. Project 1.9 (SIO) w i l l  mea- 
water waves in the BW Lsgoon  am^ at distant stations. Project 1.1 (ERL) 
w i l l  make measurements of static ad dynamic pressure dong the etaface for 
correlation w i t h  m e a s v n t s  made by Project 1.3 (XOL) using self-recording 
instrumentation. 
obtain data on long dmtion blast losding provided jeeps are available end 
suitable ltmd area exists. 
3.1 rtructure on uncle Island (wIBIp;IcI) with elechonic inatrrrmentation to 
obtain loading data &m a low duration blast wave. 

Project 1.3 (BOL) 

Project 1.8 (m) will measure the apparent crater by photo- 

Project 1.5 (BRL) w i l l  also position jeeps on this event to 

Project 1.5 (BE&) w i l l  ale0 re-instnnnent the CASTLE 

e. Fractional EJ! Deviea - Yua8 ( R e a d y  a t e  - 1 m e )  

An UCRL device W i t h  a yield estmte8 between 0.1 and 0.3 KE w i l l  
be detonated on a 200-foot tower on S a l l y  Island ( A w n )  in mwetok A t o l l .  
Project 1.1 (BRL) w i u .  make limiteb mea~uremente of static and dynaraic m-- 
ares along the surfsce w i t h  edf-recordlog gauges. Project r.5 (BBL) WKU 
position jeeps on this event to obtain neponse data from 8 very lov yield 
detonation. 

f .  Large Yield Barge Shots - Ravsho (LA6G6KC-18 Jtme), Apache (UCRL- 
2 to 3 I@-1 July), Tewa (UCRL-m-7 Jwy), Flatheed (lasG300 to 5oo Et-2 amel, 
and Huron  (LASL-100 ICT -12 

These shots w i l l  be fired on a barge near Dog Island (Yurochi) in 
the Bikini A t o h .  
hgoon and at distant stations'for Ilavaho, Tewa, and Apache. 
v i l l  make limited measurements on Flatheed and Huron in Bikini'Isgoon 0- if 
project funds are available and little or no movement of instruments or statim 
is required. 

Roject 1.9 (SIO) w i l l  measure water waves i n  the-Bikiai 
Project 1.9 (SIO) 

e. EmalL'risla Land Surface &t - Seminole (Ready Date - e8 &y) 

L device w i t h  a field estbated at 10 RC w i l l  be detonsted at 
ground level AP Belen Island (3ogairikk) in the xeivetok Atoll. Project 1.8 
( m L )  w i l l  measure the apparent crater by @~oto-mapping techniqaes and lead 
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line sorrndings. (Participation on this event by Project 1.1 (BRL) ond 1.3 
(HOL) is considered necesssrg if abqys te  measurements are not obtained on 
u c r o s s e  I.) 

4. ProJect Objectives 

me objectives of specific projects are listed belov, as well  
.% proposed shot participation in order of priozl ty  for each project. Seeon& 
ary objtctives are described in the ~IE~?F' Project Smaary Book, M well M i n  
the =vidual project proposal. The miahmn results eapecfed afe the suo- 
cessful partic+ticm of each prodect in the  p r io r i ty  events: 

Rojec t  1.2 - Electronic Measurements of S ta t ic  and nsnami c Preesrves 
&I -- 

To obtain h e  f i e l d  meas-ente of s t a t i c  and QWmic pressure v8 
time on Shot Lacrosse I, using electronic inatmaentation at various ranges 
along the surface. 

Project 1.3 - Shock Photography ( lux1 
To measure f ree  air peak pressure vs distance for Shots Cherokee, 

Lacrosse I and Zuni using rocket trail photogrsphy. 
rockets w i l l  be used on Cherokee and Z u n i  in Bddition t o  conventional 5" -he 

H i g h  altitude Deacon 

'rockets. 

To 6tudy shock wave propagation along the  surface on Shots Cherokee, 
(Rut ic ipot ion in Lacrosse I, Zuni, and Inca uaiag direct  shock photography. 

Seminole with diract  shock photography is considered nece6- if adequate 
data a re  not obtained on Lacrosae I.) 

5 



Project 1.4 - Free Air Pressure Measurements at Altitude (AFCRC) 
To obtain free air pressure vs time measurements at various ranges for 

Shot Cherokee using parachute borne canisters at high altitude. 

Project 1.5 - Drag Characteristics of various shapes ( W L ~  
To investigate the drag characteristics of actual and idealized shapes on 

Shot Cherokee, using structural I beams, angle sections, and spherical drag gauges. 
To investigate the response of drag sensitive targets on Shot L~xrosse I, 

Yuma, and Zuni by evaluating damage to military vehicles. 

To obtain loading data on the CASTLE 3.1 structure on Uncle Island 
(Enlirikki) for the Z u n i  event using electronic instrumentation to include free 
field blast measurements at that location. 

the Cherokee event to obtain loading and response data with electronic gauges, to 
include free fi'eld blast measurements at the location of the structures. 

 his project will &so instrument the Project 3.1 (WADC) structures on 

Project 1.6 - Directional Drag Force MeaEurents (NOLL 
To measure directional drag forces on selected simple shapes as a function 

of time on Shot Iacrosse I, using electronic instrumentation. 

Project 1.8 - Crater Measurements (FRDL) 

To mca8ure the apparent crater on Seminole, Lacrosse I, fmd Z d ,  M well as 
any other land surface burst, using photo-mapping techniques and lead line soundings. 

Project 1.9 - Water wave studies (SIO) 
To measure vater waves at short and long ranges from Zuni, Cherokee, Navajo, 

Ten, and Apache. (Limited measurements in Bikini Lagoon on Flathead and Huron are 
considered desirable provided project funde are available and little or no movement 
of instruments or statiom are required.) 

Project 1.10 - Vegetation Studies (SC) 
TO measure static and dynamic pressure YE time at various ranges over a 

vegetated and cleared area from Shot Inca using electronic instrumentation. 

5. Prioritx 

a. 
b. 

d. 
e. 
f. 
g. 
h. 
1. 
j. 
k. 
1. 

C. 

Projects 1.3, 1.4, 1.1 ln  that order on Cherokee. 
Projects 1.2, 1.3, 1.5 In that order on Lacrosse. 
Project 1.10 on Inca. 
Project 1.8 on Seminole, ~acrosse and Zuni in that order. 
Projects 1.1 and 1.5 in that order on Yuma. 
Project 1.5 on Cherokee. 
Project 1.6 on Lacrosse. 
Projects 1.3, 1.1, 1.5 in that order on Zuni .  
Project 1.9 on Zuni and Cherokee In that order. 
Project 1.9 on Navajo, Tewa, Apache, Flathead and Huron in that order. 
Project 1.1 on Lacrosse and Inca in that order. 
Project 1.3 on Inca. -A _- 

A ! l P  



Program 2 . -  

OBmma Erposure VB Distance - Project 2.1 
Oamma Dose Rate vs Time - Project 2.2 
Neutron Flux Measurements - Project 2.5 

1. Philosop* 

Project 2.1: Prior test experience has yielded complete lnfonaa- 
tion for gamma dose VB distance for veapon yields below the megaton range. 
A need exists for additional data for high yield airburst fand surface burst 
~ t s p o ~  since only four data points are in existence to date (from CASTU). 

Project 2.2: At Operation CAS!CLE the only initial gamma dose 
information vhlch YBB capnble of being interpreted was obtained by mean8 
of dose rate vs t h e  measurements. It is believed advisable to make a 
very limited effort to measure initial gama again by this means as a 
back-up for measuremento made by dosimctry, Project 2.1, in order to avoid 
the possible complete lose of test data due to blackening of film baages 
by fall-out. 
dose as a function of time in support of the fall-out analysis. 

It is considered very important to measure the residual 

Project 2.5: Present knovlcdge of neutron radiation dose is 
considered unreliable for all low yield devices. 
not scale dlrrctly with yield it is necessary to inveetigste the energy 
spectrum charrcteristics in addition to total dose ln order to estimste 
biological darnage. 
the neutron hazard than that from &amma radiation. 

Since neutron flux doe6 

Considerably more uncertainty exlsts in prediction of 

2. Objective 

To determine the initial nuclear radiation effects with sufficient 
accuracy for military purposes. 

3. Maseurunents 

Project 2.1: Film badge and other dosimetry devices vi11 be used 
to measure the initial gamma dose an a function of distance on all high 
yield tests. 

Limited measurements will be made of the initial 
&anrma dose va tims for hi& yield terti, particularly the airburet. 
Ertennsive documentation l a  D ~ A U ~ C ~  for rerldusl mmus dore rate vs t h e  

Project 2.2: 



program 2 (conta) 

Project 2.5: Berrtron flax an a i b c t l o n  of distance and neutron 
energy wll l  be measured from all low yield detOMtiOU4, the megaton air 
burst, and a so-8Lled "cban" veapon. 

4. Prioritz 

Considerable importance is believed to Qist in connection wlth 
these projects. 
is considerdl to have prinrvy importance over the Initial rate. 

In the dose rate vs tlme measurements, the residual rate 



PROQULH SUMCARY 
OPEWTLOH W G  

Program 2 

Decontamination and Protection - Project 2.4 
Ship Shielding Studies - Project 2.7 
Ships Countermeasures Methods Studies - Project 2.8 
Standard Recovery Procedures Evaluation - Shipboard - Project 2.9 
Washdown Effectiveness Evaluations - Project 2.10 

1. Philosophy 

Certain gaps exist in the howledge of techniques to combat the 
fall-out hazord. 
handle wet contaminants, vhich are very tenacious and would present a 
serious recovery problem in the case of a harbor burst. 
dose rate to be expected in below-decks locations when the deck ie contmi- 
nated is not knam, but it can be evaluated if the shielding characteristics 
of various shlp structures and geometries are measured. 

Decontamination methods need to be developed vhich vill 

The reductism in 

On previous tests, various methods of reducing shipboard contami- 
nation have been tested, including removable protective coatings, paint 
stripping, mechanical scrubbing, protective covers and a spray or m h d m  
system operated during fall-out. 
be evaluated to determine their effectiveness. 

New developments in these nethods must 

2. Objectives 

a. Project 2.4: By means of test panels located on the YAGs, 
investigate the effectiveness of present methods of decolltaminstion for 
vater-borne radioactive particulate. 
be used to increase present knowledge of mechanism of penetration of partkl.e5 
into various surfaces. 

Chemical laboratory procedures w i l l  

b. Project 2.7: Determine by use of film badges and portable 
instruments only such shielding characteristics 88 can be used to extrapolate 
results to other ships of the fleet. 

c. Project 2.8: Determine the effectiveness of ne? protective 
coatings for shipboard use to facilitate decontamination. 

d. Project 2.9: Test a proposed recovery procedure for tactical 
decontamination of ships. 

e. Project 2.10: Test the effectiveness Of shipboard washdown 
systems. 



Projects 2.4 and 2.7 tbru 2.10 (conta) 

3. Inrtnnuentation 

a. Project 2.4: panels of f ie ld  and fixed installatiom outside 
material surfaces will be mwnted on each of the ships wad for fall-out 
collection, and on one Land ststfon where heavy contamfmrtion is expected. 

b. Project 2.7: Film badges and portable instruments, including 
gannns vs t h e  recorders, will be positioned on the YAGs used in collecting 
fsll-out. 

c. Project 2.8: Stsndard U. 6. liavy and specisl USURDL-developed 
radiac instruments w i l l  be used to monitor the decontamination procedures 
on the YA-. 

d. Project 2.9: Standard and proposed radiological instnrmentn 
w i l l  be used in the test of  tacticel recovery procedures on the YAGs. 

e. Project 2.10: Bo additionrd Instrumentation required, since 
the information obtained frcun other projects will be sWicient to supply 
the dab needed to verify the nehdown effeetivenese. 

4. opera tional Conaideratione and Priority 

These projects plan to use the ships assigned to the fall-out 
study, since these ships will be so positioned as to be i n  the dovmriBd 
residunl contadnation pattern. 
will have priority, and these projects are on a non-interference basis. 
They wlll participate on the samc three tests M the fall-out study, 
Cherokee, Z u n i  and mkvsjo. 

The basic mission of the fall-out study 
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Program 2 

Rocket Sampling of Fall-out a t  E a r l y  Times and High Altitude - Project 2.61 
Fall-out Contours by Oceanographic A n a l y s i s  - Project 2.62 
Characterization of Fall-out - R o j e c t  2.63 
Early Aerial Survey - Project 2.6b 
Land Fall-out Studies - Project 2.65 
Early Cloud Penetration - Project 2.66 

1. Philosophy 

This program represents a much.larger e f fo r t  than has been a l lo t ted  
t o  fall-out i n  prevlous t e s t  operations. The increaaed ef for t  t o  establish 
the fall-out contours is based on the r e su l t s  of Operation CASTW, in which 
the magnitude of the fall-out hazard was c lear ly  Indicated. 
i n  Operation REDWINO are designed t o  establish r e l i ab le  values of the areas 
affected, and t o  assist In the  construction of a r e a l i s t i c  model of the 
phenomena which will permit re l iab le  extrapolation t o  d-ferent weapons, 
burst heights, and surface conditions. 

The masurements 

.4 
2. Objective 

The fall-out program is Intended t o  document the  hazard from aip and 
surface bursts. This documentation VU include the  i n i t i a l  and final d is tz i -  
bution of activity,  t he  tlme history of accumulation, and the physical and 
chemical nature of the active material. 

3. Measurements 

a. Project 2.61: The i n i t i a l  dis t r ibut ion of ac t iv l ty  w i l l  be 
measured, using data telemetered from rockets f i r ed  through several parts of 
the cloud and stem as soon as the cloud s tab i l izes  and a few minutes la te r .  
The rockets w i l l  be timed so that they penetrate the  various portions of the  
cloud and s t e m  a t  the same time.. The later s e t  of measurements w i l l  give 
information on changes with time. 

b. Project 2.62: The radiation intensi ty  In t he  ocean downwind 

The YAQs are expected t o  furnish calibration check points fo r  t h i s  

The time history of accumulation w l l l  be deter- 

from the detonation vi11 be mapped, and depth prof i les  w i l l  also be made t o  
al low determination of the amount of contamination tha t  has f a l l en  on the 
surface. 
survey. 

c. 
mined a t  a number of significant downwlnd 1 0 C a t i O M  with both moored and 
f loat ing statiom. 
and chemical studira. 

Project 2.63: 

Them station6 will also collect  smples  fm p m i c a l  

A .. , 
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Frojeots 2.61 t h  2.66 (contd) 

d. Project 2.6L1 M r c r a f t  w i l l  be equipped with radiat ion detection 
instnmrants, and will fly over t h e  fall-out area t o  obtain a preliminary out- 
l i n e  of  the contour pattern. 

e. Project 2.65: The a c t i v i t y  deposited on land areas w i l l  be 
measured t o  es tabl ish tb final dis t r ibut ion,  the  t i m a  his tory of accumulation, 
and the influence of the base surge. The land s ta t ions dll also col lec t  
samples for physical and chemical anelysis. 
surface of  the  islands and lagoon of the shot a t o l l  will be measured by a 
probe lowered from a h o m i n g  helicopter. 

Project 2.66: The hazard t o  personnel i n  the cloud w i l l  be 
studied by masurements of the radiat ion in tens i ty  in the cloud a t  early 
times, using manned aircraCt. ?kasurclwmts will also be mad. of residual  
contamination on the aircraf't, and samples wil l  be obtained. 

The dose r a t e  a t  3 feet above the 

f. 

Participation is planned on f i v e  tests: Cherokee, Zuni, Flathead, 

The 2tx-d test  of a cleaned up 

T a m ,  and Navajo. Although tb Cherokee test i s . t o  be a t rue  air burst  and is 
not expected to poduce a major fall-out pattern, it is Ilecessary t o  document 
it in  order t o  es tab l i sh  the actual  pattern. 
weapon must also be well documented t o  es tab l i sh  ths expected reduction in 
residual  contamination. 

. 

The data gathered by the many sub-projects must be correlated in 
order t o  obtain the complete analysis, since the  r e s u l t s  of each ui l l  be used 
i n  the interpretat ion of the data from the  others. Hence no order of r e l a t ive  
p r io r i ty  has been indicated but a l l  e f fo r t  m u s t  be made to reach a l l  object- 
ives in order t o  complete the project sa t i s fac tor i ly .  

. 



PRomAn B(II0UBT 
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Effect of Lod Duration on Structural RespoMc - Project 3.1 

1. pauosophy 

When structural damaga criteria were originally developed for atomic 
weapons, the siqplent system was to define &amage in terms of pni over- 
pressure. Mstances frarn mound zaro for damage to various structures could 
then reaAlly be obtained by W1/3 scaling for the appropriate pressures. It 
was generally realized that m e  was related to the duration of the blnst 
loading but the variation of duration for the llmltcd range of weapon yields 
then In udstence YILB not sign.l.ficant. 
almost unlimited the study of duration effects was undertaken, sost p r d -  
nently by Professor E. Y. Hewmark, Univernity of Illinois. 
analysis it was shovn that the then carrent damage criteria grossly under- 
estimated the area of damrge for drag targets when subjected to megaton 
weapon blast waves. This revision of criteria YILB basad on a sbplified 
matheamtical model of a structure, vlz.  a one degree of freedom mass-spring 
system, and YILB not r d l y  accepted by some involved in target analysi~. 
In fact some statements were made that the duration effect muat be campletely 
demonstrated i n  Aiu scale tests before the new criteria could be accepted. 
This then required f u l l  scale tests of eimiLar structures exposed to both 
short duration and long duration bursts. The short duration exposure haa 
already been accomplished in Project 3.7 of Operation TEAPOT. 
many uncertaintien in the whole problem.  he primary ones are (1) 
hading does the structure receive, (2) what are the static and aynamlc 
resistance-deflection curves of the structure, and (3) how well does a one 
depee of freedom system represent a structure. This project w l l l  gc a 
long way in answering all three of the above questions for the partieuler 
structures tested. With further analysis, laboratory work, and correlation 
of shock tube and rlna tunnel data, the answers to these questioms for any 
structure vlll be improved greatly in reliability. 
structures is such that identical structures are qposed to blast lcadings 
of different pressures and durations. 
and, therefore, the form of dymsmlc reaponme will not vary appreciably frcm 
structure to structure. 
the loading area doer not vrsy md the responaa is COMiOknt, the drsg 
coefficients rhwld  be well ertsbllrhd. The test i s  such that the reliability 
of the OM de&rae of fro- reprerentation can r l r o  be well entsbllrheb 
since the structural clunckrirticr are constant md, therefore, not suscapt- 
ible to wiou rdjurtmnts to fit  tha predlctiorrr to the tort rerults. 

In 1953 when weapon yields became 

By a simplified 

There qre 
what 

Thenr?thod of tenting the 

Tburr the resistance-deflection curve6 

The losding w i e r  considerably, hOmvar, but since 

2. Objectives 

a. To eptablish the reliability of a one dewee of freebcm mathe- 
matical model in representing the response of a single ntory industrial 
building. c y  



Project 3.1 (conta) 

b. To improve the manus of estimsting drag loading of structures 
(ini-tion f r  pary rem l o d  drug ukielfing). 

c. To compare computed md actual resimtance-deflection curves 
of a structure. 

d. 'Po demonatrate partially the difference in duration effects 
for drag *gets and itaui-drag targets (a target on which the simicant 

diffraction phsse . ) blast loading is 8 combination Of drag loading and 1- Wing tbe 

e. Minor objectives are to: 

(1) 
structure frame. 

(2) 

Obtain an idea of load transmitted by tnrnsite siding t6 

Ascertain mode of failure of structure components and 
connections. 

3.  Priority 

Only project in p r o m .  
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HLmAn S-Y 
OPERATION REDh'ING 

program & 

Flash Blindness - Project b.1 

1. Phi lOSOpQ.  

Wing BUSTER-JANQLE i n  1951 the first studies on the glare  effects  
of nuclear expl08101~ were performed. These first  studies were performed 
under daylight conditione. These studies were amplified and refined during 
op-ation ~ ~ - K N ~ O U  in 1953. It vas during the l a t t e r  se r ies  that 
iIrfeStigatiOM revealed that chorioretinalburne could be caused by ths 
f lash i n  rabbi ts  a t  distances up t o  &2 miles. A s  a result of these investi- 
gations, 'reconrmendationa were made t o  SAC and AREC as t o  possible protective 
measures. It is f e l t  that €hese recommendations require f i e l d  testing. 
addition many questions about the production of chorioretlnal burns remain 
ananswered and are urgently needed. 

In 

2. Objective 

a. To evaluate the  visual  handicap which may be expected in 
mili tary personnel exposed e i ther  during daylight or night-tlme operatiom 
due t o  the f lash  of an atomic detonation. 

b. To provide essent ia l  information about the behavior of l i d  
reflexes under illuminations as high as those produced by a t d c  devices. 

To test devices designed t o  protect human eyes against f lash  
blindness and f i s h  burn. 

C. 

3. Operational Requirements 

An aircraft u i l l  be required t o  transport  500 - 550 rabbits,  &O 
monkeys, electronic gear, animsl exposure f a c i l i t i e s ,  personnel, etc., 
d i rect ly  from the School of  AviationMedicine, Randolph A i r  Force Base to 
the Pacific Proving Ground. 
Islands. 
in conjunctjon wi th  Program 8, 
islands w i l l  be required. 
the b l ink  re f lex  

expected water wave at  the  exposure s i te .  
exposure cages no more than 8 hours p r i o r  t o  shot time. 
animals should be as expeditious as possible (within 8 hours). 
i n  the following shots is planned: 
Osage and Lacrosse. 

Animal quarters will be required on Japtan 
Timed spectro-graphic and calorimetric measurements W i l l  be made 

"Line of sight" exposure s ta t ions on various 
H i g h  speed photography w i l l  be needed t o  measure 

The exposure s i t e s  m u s t  be in locations which will receive 
f r o m  1-5 cals/cm 3 . The exposure cages must be placed above the  height of the 

The animals must be placed in 
The recovery of the 

Participation 
Cherokee, Erie, Zuni, Mohawk, Flathead, 

L. Prior i ty  

Only project i n  t h i s  program. 
A 



- 
BA?g - 5.1 
B-52 - P t o j ~ c t  5.2 
B-57 - 5.3 
E-66 - P r O j a C t 5 . k  
a-84~ 
P-IOU- Project 5.6 
AP-1 (navy) - Project 5.8 

(2 aircrait) - Project 5.5 

1. Philosophy 

The capability of mauned military aircraft to deliver nuclear 
weapona is limited by the b a t ,  thermsl and nuclear radiation effects of 
the delivered wtapon at the time it is detonated at the target. 
shown by theoretical ebnslyeis and demrretrated by teats that for low yield 
weapons delivered by bombers the critical blsst effects extend to grater 
ranges than t h d  or nuclear rsdiation effects. 
delivery capability of a &en bombardment type sircraft is lMte8 by blsst 
effects. 
delivery capability limits. 
older aircraft and lov yield weaporre by participatlon in past a t d c  test 
Programs * 

It hss been 

!#erefore, the low Held 

Theoretical methods have been developed for compntation of the 
Calculated limits have been verified far 

For high yield vaapons, calculations indicate that thermal effects 
are more likely to U t  delivery capability than are the blast effects. 
However, by relatively minar.changss in design the aircraft's vulnerability 
to thermal effects may be 8ubstantUy reduced. Examples of these changes 
are increasing skin thlcbess in critical areas, providing protective 
paints, and eliminating q o s e d  hl@iLy vulnerable materials. With the 
increaeed remistsnce to tharmal effects, the combination of streeees induced 
by thermal inputs and blut lnputrr are of more rlgnlfiaance. Though delivery 
capability limitr have alro  been coqputed for hi& yield maporn, uncertain- 
ties of the interrction of blart and thermal effectr anQ the respome Of 
aircraft to there effectr require that the c-t& l M t r  be verified by 
full  r d a  torthg.  

md C w .  Tha dellvrry aapnbility o f  tho 8-36 v u  rbrqubte4 writlad. 
B W S  tompanturr rima in tha 8-47 m a  ootuirturtly l m r  than rile8 
predictad for th8 mumured inputin 

A 8-47 and 8-36 partlolptrd in hl@ y h l d  tertr st OpclrstioIu IW 

2. ObAoot1vr 

Bevan Air ?orom and om Navy Lnrtrumonteb rrrp~n doli- 
w i l l  be oporsted nws dntonrtlonr of Operation-0 to inwotig.te the 
rerpomer of the aircraft rtrUCtUPe8 to weapon Wrmal md bh#t OffeCtB. 
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Projects 5.1 thru 5.6 and 5.8 (contd) 

T&a p r w  ob-TO of tlm t m t s  im to anure that tha mqmm delivery 
hndbook-ior-?sch aircrdt type i a  reliable rad ttgt it curre- dattnen 
the rVrimrrm ddt-vazy casubflity of tim atreraft. A awwnb-y obfsctim 
in tha collection of %sic fqprrt and rwopome data for uae in theoretical 
malyair of the &Uvery capability of other aircraft typea. 
WFU bo accomplished by positioning the test aircraft at pointa in apace 
relative t o  test detonation# corresponding to positions vhich could e s t  
in actual tactical operations at detonation of a weapon delivered by the 
aircraft. 

The objective6 

3. Measurements 

Participting aircrait vill be inetrwnented to measure the t h d  
and blast inputs and corresponding responses of the aircraft structure and 
engines. The inatnmrntation w i l l  have been planned, lnatalled, and Cali- 
brated by participeting agencies veU in advance of Operation RglwIAo. In 
fact, four of the aircraft were partially instrumented during production is 
anticipation of this type of testing and for other flight loads testing 
progrfms. 
f0lloWlng: 

Typical instrumentstion for a single aircrait vill include the 

a. Calorimeters for measurement of total thcrmal energy. 

b. RadiOmttCe for measurement of t h d  intensity. 

c. Pressure tranaducers for measurement of blast overpressure. 

d. Thermocouples mounted on critical ving, stsbi l lzer,  and -elage, 
skin and structural components for measurements of temperature rise. 

components for measurenmnts of thermal stresses and coplbincd thvmal and 
gust loading stresses. 

S w i n g  devices to indicate engine temperature and presrure 

g. Accelermetarr at  ~ s i o u a  locationa within the aircraft to 

h. Recorder6 to receive and record d a t a  from all of the mnsW 

Caub?rse to record engine lmtnansnt fluctuations resulting from 

e. Strain &ages m t e d  on critical vlng, stabilizer, snd fuselage 

f. 
variations resulting frcm tharmal and blast effects. 

manure total and differential accelaratione. 

devices above. 

i. 
weapon effects. 

In sddition to the instrumentation listed above, the four bombardment type 
Air Force aircrait w i l l  incorporate additional Inatrumants for collection 
of basic thermal data for Project 5.7. 



Projects 5.1 thrn 5.6 and 5.8 (contd) 

4. opsra f i e  COaridnrrtiOM 

Successful cmpletion of these &livery cspability tests require8 
precise positioning of the test aircraft at a predetermined position with 
respect to the detonation where near desi@ limit stresses and skln tempera- 
ture increases will be attained. On the other hand safety considerations 
do not allow positions where aircraft design limits will be exceeded or where 
nuclear radiation w l l l  mdanger aircraft crews. Therefore, the time and 
distance limitations for positioning fa l l  within narrow limits. 
Air Force end the Havy are assembling radar and radio navigation systema 
for use in positioning and tradring the Operation FXDUING aircraft. 
Bikini, bombardment t y p  aircraft w i l l  be positioned by integral airborne 
radar systems end Raydlst d o  systems w l l l  be used for positioning four 
aircraft and for tracking a l l  aircraft to provide accurate recordea ltcatiom 
at detonation and shock arrival. 
for positioning babardment aircraft and Msq-lA radar will be used to position 
and track other aircraft. 

Both the 

At 

At Enlwetok, integral radar will be w e d  

It is proposed that each aircraft be exposed at each high yield 
detonation. 
aircraft at selected Eniwetok tests. 

Low yield delivery capability wil l  also be verified f o r  most 

Cloud cover vill seriously interfere vith thermal measurement,s of 
In the event that some aircraft do not successfully participate aircraft. 

in scheduled shots because of unfavorable weather or other operational diffi- 
culty, alternate participation at Tewa in July should be considered. 

5. Priority of Tests 

The delivery capabillty projects of Program 5 are of approxlmately 
equal priority with respect to each other at any one shot. 
should be conaidarea if it is necesrwy to a~sign priorities within the propsun 
are the follwlog: 

military aircraft inventory. 

of Projectr 5.1 thru 5.4 in m r t  of RoJect 5.7. 

merit conrldrrrtion for thir ruron. 

Factors which 

a. The relative importance of tht B-52 and B-47 in the total 

b. The additional brio t h e w  mearurementr being W e  on aircraft 

c. Rojrct 5.8 i r  the only Navy project in the p r o m  and ohould 

d. Project 5.6 plrnr mearurementr at aircrrit velocitier above 
the speed of round, a velocity region which vi11 be of increaming w r t s n c e  
in studigs for future &velopwnt. 



ProJecte 5.1 thrn 5.6 and 5.8 (contd) 

M r  the objectives of Prograr 5, the .hots vbich v i l l  l l ke l y  f ie ld  -Et 
m e w  data are listed in order of importance am follows: 

1) Cherokee 
2) Eawjo 
3 Zuni 
4 1 Apsche 
5 Huron 
6 F l a t h e a d , ~ h a w k s  
7 1 Lwrosse, Erie, Saainole, E3ckapoO 

!l!hls listing is Wed on coneideration of currently available data on air 
burets and 6urface bursts, ratio of prob8ble field to positioning Jrield arid 
probability of measuring similar data at future continental tests. 



Waspons Hfects oa Msriles Btntctvres aad Msteriala - Project 5.9 

1. Philosophy 

There is an urgent need for the cspability to destroy, or render 
ineffective, the nuclear aarhcsd of an intncontinental balliutic 
missile ( ICFM). 
corrsideration for this capability. 
weapon, the most importmt is believed to be that of neutron heating of the 
active material of the ICBM. 
blsst, and acceleration are not ve.U known at distances engulfed by t.he 
fireball, tLnd should be measured. 

~ h c  use of rmclear aarfieada in wdea missiles is under 
Of the may effects from such a defensive 

- 
Ewevcr, the effects of thermal radiation, 

There is also ea W r t a n t  need for  thermel heating information 
for use in the design of our OM ICBM to withatand the heat generated on 
re-entering the earth's atmosphere. 
ing should contribute uaeful information for this purpose at m N G ,  and 
if the need is then felt to exist, dynamic tests cem be considered at a 
subsequent operation. 

Static testa of thermal fireball heat- 

2. Objective 

The general objective Vill be to define the probable vulnerability 
of ballistic missile structures and materials to nuclear fireball and other 
associated phepomena. Specifically it is hoped to determine: 

a. The canparable eueceptibility of certain ballistic missile 
materials to fireball environment. 

b. The characteristic gust accelerations, overpressures, and 
thermal anergy produced by the fireball. 

c. Tha response of basic structural configurations to nuclsar 
eqloeions. 

d. The rarpollre of hyperronic teat vehlcle nore cone8 in static 
-aurar t o  nuclsrr detonations. 

3.  Mearu!umantr 

MeAruramentr of b h r t  induced raactionr will be obtained by roll- 
containrd acaolerlmeterr. 
porated lnto revural tart i p e ~ b ~  t o  f lnd the tenprcrture attained witkin 
the rpecbenr. 

Pariivr tmeratura indicrtorr w i l l  be incor- 

T 



A 20 RT tower shot and a 1 Mp surface shot is desired for this project. 
An area ccunprislng the land included In a 600 sector, about 1,ooO f e e t  i n  radius 
from GZ vi11 be required fo r  the 20 €3 shot a l e  a 200 - 30° sector Uctendlng 
about 6,000 f e e t  in radius from GZ will be required for the megaton shot. 
remotely controlled equipment t o  open the spherical specimens will be needed. 
It may be necessary t o  decontamlmk equipment and t e s t  specimens. 
t e s t  specimens soon a f t e r  the t e s t  vill necessitate helicopter service. 
television towers vi11 support the t e s t  specimens for  the 20 KT shot and concrete 
pylons vill support the t e s t  specimens for  the megaton shot. 

Shielded, 

Recovery of 
Light 

5. Pr ior i ty  of Tests 

The resu l t s  of t h i s  project are  necessary for the design of defenses 
against ICBM. 
fore, a high pr io r i ty  should be placed on this project in order tha t  it reach 
its objectives. 

The same resu l t s  will be used for design of ICBM warheads. There- 
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Program 8 and 5 

Albedo and Thermal Flux Measurements *om A i r c r a f t  - Project 5.7 
B a i c  Thannil Badintion Hea8uremant.a - R o j o c t  8.1- 
Matmlals Brposod to Thermal Radiation - Project 8.2 
Evaluation of Self-Recordlng Thermal Indicators - Project 8.3 
Airborne High Resolution Spectral  Analyair - Project 8.5 

1. philosophy 

a. Operation REWINO w i l l  haw schedulod M one of the events a 
high yiold air burst. To date there  haw been no air bursts of high f ie ld  
nuclear weapons and consequently considerable nucertainty exists I n  regard 
t o  the  phonolpenology of this type of burst. 
effects  computations for large yleld air burst  weapons, such as thermal yiold, 
t h  t o  tho minjn~un~ and PIpXimmo, and color temperature are  simply extrapolated 
from nomlml and near-nomlml sised air burst  weapons. Although the IVY King 
shot was mant t o  be an air burst, it did not turn out t o  be one and the 
t h d  measurements obtained were confusing and lnconclasive re la t ive  t o  air 
burst  weapons. 
document, as fully as is possible, the phenomenology associated with a m u l t i -  
megaton air burs t  weapon. Thermal measurmnts,  however, will be made on 
several  other shots. It is fe l t  that t h e  expense is minimpl and the masuro- 
m n t s  obtalned will supplement and verlfy existing data and scaling laws. 

d e l l v q  capabi l i ty  for aircraft is limited by thermal effects .  The thermal 
r rd ia t ion  from a nuclear detonation incident on an aircraft can e i the r  corn 
from the point of detonation or by way of ref lect ions from the  t e r r a in  or 
clouds. 
computationm, it 18 mces8ary t o  know tho spec t ra l  d i s t r ibu t ion  of tho 
ra-t enorgy. Many tdmrmil measuroments havo been made a t  previous t e s t s  
but the vast majority of them have been made from points on the  ground. 
The fow mearuremonts that ham been made ln the  air have shown beyond doubt 
t h a t  a i rborm ta rge ts  recoim thermil doses which are  considerably dlffarent  
than ground t a rge ts  a t  comparable distancoe from the  point of  dOtOMtiOn. 
The thermal doso d l f f e r s  ln both intensi ty  and spc t ra l  dis t r ibut ion;  the 
two qual i t i es  t h a t  are absolutely necessary for computing e f fec ts  on M t W i a h .  
Since the d i rec t  radiat ion t o  alrborne targets  does d l f f e r  so, as compared 
t o  ground targets,  it is belleved t h a t  u1 airborne t a rge t  naees" a dirferent  
f i r o b a l l  than do surface target8. 
ref lsct iona from t h e  terrain might contribute more t o  the t o t a l  thermal 
energy incident on airborn0 t a rge ts  than was hither to  thought t o  be the 

Information presently used for 

Therefore, a primpry mission a t  Operation REDWING w i l l  be t o  

b. For large yield mapons, present c i lculat ions indicate t h a t  tho 

Further, i n  order t o  fully spociip the  radlant  energy f o r  effect0 

I n  addition, it is f e l t  t h a t  the ro l e  of 

case. 
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c. One of the major consequences of an atomic detonation is the  
induction of  fires in various types of fine fuels  a t  considerable distances 
from the  point of detonation. Resent  calculations show that for s m a l l  or 
nominal sized weapons a t  given ranges, b l a s t - e f f ec t s  w i l l  predominate over 
thermal effects.  For large weapons, however, it appears tha t  the possi- 
b i l i t y  of s t a r t i ng  f i r e s  reaches considerably past  the ranges of significant 
b las t  damage. It is therefore important t o  es tabl ish the  c r i t i c a l  energy of 
several f ine  kindling fuels  for  e f fec ts  studies. Considerable data has been 
obtained i n  the laboratory i n  connection with the c r i t i c a l  energies of vapiopns 
fuels for the weapon range 1 t o  100 KT. 
ver i f ied i n  t h e  f ie ld .  
information on the  c r i t i c a l  energies of these f ine  fuels f o r  the longer pubes  
that are obtained with multi-megaton weapons. 
the laboratory results of a few w e l l  understood materials a t  a f i e l d  test. 

The laboratory results have been 
A t  t he  present time there exists much laboratory 

It is now necessary t o  verify 

d. There is a t  the present time no inexpensive self-recording 

A t  present f i e l d  tests, each measurement of thermal flux 
device fo r  measuring thermal flux which is not a t  the  same time sensit ive t o  
strong shocks. 
necessitates a recorder channel (usually Heilsnd) which has t o  be protected 
from strong overpressures by a suitable shelter. While measurements obtained 
thus are satisfactory,  the  cost per channel is high and the  recorders are  
always subject t o  mechanical damage while being handled. It therefore appears 
desirable t o  develop rugged, inexpensive self-recording instruments t o  measure 
thermal fluxes a t  future f ie ld  tes t s .  

2. Objectives 

a. The primary objective of R o j e c t  8.1 w i l l  be t o  document the 
thermal phenomenology associated with a high yield a i r  burst  weapon. 
secondary objective w i l l  be t o  col lect  data on thermal phenomenology for  
several of the other shots a t  Operation RDWINO. 

A 

b. Projects 5.7 and 8.5 wi l l  have as  t h e i r  major objectives basic 
measurements of the magnitude, directional distribution, and frequency dis- 
t r ibut ion of the thermal ene rw a t  pre-selected a i r  positions around the 
point of detonation. 

C. Project 8.2 w i l l  have as i t s  objective the determination of 
c r i t i c a l  igni t ion energies for several tyIjes of t h in  kindling fuels  fo r  
large yield surface and a i r  b m s t  weapom. 

d. The objective of Project 8.3 is t o  evaluate three types of self- 
recording thermal indicators. 
o f  these indicators when subjected to long t h e m 1  pulses tha t  are obtained 
Prom megaton y ie ld  weapono. 

It is particularly desired t o  study the action 
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program 8 and 5 (contd) 

3. Measurements 

Basic Thermal Radiation Measurements from Ground Positions: The 
following types of messurements with associated instrumentation w i l l  be 
taken a t  Operation RgDwINo, d t h  emphasis for the high yield a i r  burst: 

a. Total thermal energy - calorimeters. 

b. Total thermal energy versus tima - radiometers, bolometers. 

C. Integrated broad band spectral  dis t r ibut ion - sui tably f i l t e r e d  
calorimeters. 

d. Broad band spec t ra l  d i s t r ibu t ion  versus time - sui tably f i l t w e d  
radiometers. 

e. High speed, m o w  band spec t ra l  d i s t r ibu t ion  versus time - a 
spectrometer with a one hundred microsecond resolution time. 

Since a method of correcting for atmospheric attenuation m u s t  be 
worked out t o  extrapolate measurements back t o  the aource, some atmospheric 
transmission measurements w i l l  be made. The equipment t o  be used, however, 
has not ye t  been def in i te ly  decided upon. 

Thermal Flra, Albedo, and Spectral  Measurements from Aircraft: Four 

These Instruments will be wed t o  measure the follovlngn 
Alr Force aircraft w i l l  be instrumented with calorimeters, radiometers, mid 
high speed cameras. 

a. F i reba l l  size, shape, and r a t e  of rise. 

b. Spectral  dis t r ibut ion of thermal energy. 

c. Reflected radiat ion from surface and clouds. 

d. 

e. 

f .  

g. 

The Navy a b c r d t  will be instrumented wlth a h u h  npeed narrow band 

Degree of nonisotropy of thermal radiation. 

Black b d y  character is t ics  of f i reba l l .  

Shadowhg of re f lec t ing  eurface by t t m  f k e b a l l .  

Attenuation of d i r ec t  radiat ion a8 a function of the f i e l d  of 
v h  and the wavelength. 

width r p e c t r m a k r  t o  f ind  high rerolution r p r c t r a l  characteri8tio8 of nuolees 
f i reba l l8  a8 a fuuotion of t h e ,  The rpactrmater  i n  the BUM a8 the one 
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!RDL will be taking measuromenta with a t  a ground station. 

Beds 
of fuel WW be exposed within the range of 8 t o  25 calor ies  per square 
centimeter. Exposures a l b e  made fo r  both large y i e ld  air burst  and sur- 
face burst  weapons. 
s ta t ions  and thus masurements of total exposure, Intensity versua tlme, and 
spectral dist r ibut ion can be rea- supplied. 

Thermal Effects of Hlgh Yield Nuclear Weapons on Fine Fuela: 

The f i e 1  beds w i l l  be located In close prorimity to NRDL 

Evaluation of Inexpensive Self-Recording Thermal Indicators: Two 
each of three types of instruments will be placed a t  each of  about f ive  
s ta t ions  t o  note the  reactions of these instruments t o  large ueapon thermal 
pulses. 

&. ope ration Requirements 

a. Each project will haw its o m  operational requirement; there- 
fore, the projects are llsted by number and the requirements of each are  set 
fa r th .  

b. Project 8.1: About five she l te rs  w i l l  be needed t o  house the 
instrumentation. Timing s i g n a h  of -30 minutes, -5 minutes, -30 seconds, -5 
seconds, and -1 second will be needed. 
mounting of  instruments as vell as a machine shop t r a i l e r  and an electronics 
t r a i l e r .  

of visv t o  posit ion the four  A i r  Force a i r c r a f t  in pairs,  each pa i r  separated 
from each other by an asimuth angle of about 90 degrees and each aircraft of 
the  pair f l y lng  nearly the  same flight path but a t  a d u f e r e n t  slant range. 

The Navy aircrait  wil l ,  in general, be located 
above the NRDL ground s t a t ion  for those events I n  whlch NRDL participates.  
When NRDL does not pnrticipats,  the  Navy a i r c r a f t  w l l l  be aa much over the  
polnt of detonation as is conslotent with safety requirements. 

up-wind t o  preclude fal l -out  on the I n e t r m n t e d  n r e ~ .  The marest a ta t ion  
ahould be nc oloaer than the  distanoe a t  which the owrpreasure I s  25 psl, 
arrd thr station# ahould be d i s t r ibubd  within the thermal r m g e  30 t o  1 c.l/arm2. 
S k e l  poler rppoalnrkly 5 feet high w i l l  be wed to mount the  theraul  inrrtru- 
menta. 

Several towers wi l l  be needed fo r  the  

C. Project 5.7: It mdd be desirable from t h e  data reduction point 

d. Project 8.5: 

e. Roject 8.31 It is deslred t o  haw about flve statione located 

5.  Priority of Teeto 

The Bojeote  within the t h e m 1  program ore here l i s t e d  i n  order of 
eetimsted importance for the overal l  mission of obtaining thermal data a t  
REDWINO: 
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~ ~ o g r a a s  8 and 5 (contd) 

a. Project 8.1: It is f e l t  essential t o  document t h e  phenomanology 
of a high yield air b m s t  weapon (CHIROKBE) for ef fec ts  predictions. This 
project m u s t  accomplish its mission in order t h a t  this data  be obtained. 

b. Project 5.7: There is l i t t l e  known a t  the present time about 
the thermal exposure an airborne ta rge t  will receive from a nuclear mapon. 
T h i s  project  will do much t o  c l a r i f y  the  problem. 

c. Project 8.2: For reliable ef fec ts  predictions a t  long ranges 
f r ( r m  a high y ie ld  nuclear weapon this project m a s t  accomplish Its objec t ins .  

d. Project 8.5: ! h i e  p o j e c t  supplements Project 5.7 by taking 
more detailed spec t ra l  measurements af the thermal radiation. While an 
m o r t a n t  project, it cannot be placed a t  the  same leve l  of importance as 
Project 5.7. 

thermal program since the  lack of these instruments will not excessively 
hamper any future program envisioned. 

e. Project 8.3: This project is the least important one i n  the 


