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FOREWORD 

. 

At the outset of the ~1annhz stage of 
Operation CASILE$ a :policy was iiiuedhm 
this office to the effect that all units and ac- 
tivities of Air Task Group 7.4 would cooper- 
ate in the preparation of a detailed narrative 
history of Air Task Group participation. Ac- 
cordingly, a series of month by month ac- 
counts of the procedures and the reasoning 
leading to their adoption, the problems and 
solutions and the operational concepts of this 
organization was prepared. The narrative for 
each month is fully supported by appropriate 
documents containing background material 
or describing factors behind policy determin- 
ations and by photographs depicting all im- 
portant stages of each of the numerous func- 
tions pursued by the Air Task Group. 

In view of the exjstence of this volum- 
inous accumulation of facts, it was decided 
that this Final Report should not be a histor- 
ical resume but rather should center upon a 
discussion of areas in which, in later tests, 
improvement could be effected in the Air 
Task. Group operation or in which increases 
could be realized in the value of resultant test 
information made available to the United 
States Air Force. Rrorn the discussion of 
these topics should stem conclusions and rec- 
ommendations for action by various agencies 
concerned with support or direction of future 
Air Task Group formation, training and ex- 
ecution. The reader may assume that any 

AFwUHL~ 

. 

facet of the operation not specifically men- 
tioned in this Final Report proved eminently 
satisfactory during CASTLZ and therefore 
issr=ded for use in dmiliar future nu- 

Consequently, those interested in the de- 
tails of the operation, in the methods and pro- 
cedures empIoyed, in the numerous consider- 
ations involved in the making of various de- 
cisions, or in statistical information, beyond 
that contained in the Chart Section included 
herein, must refer to the History of Air Task 
Group 7.4 rather than to this Final Re#ort 

It is not intended that the discussions in 
thii Final Report be construed as criticism 
of any agency directly involved in or support- 
ing CASTLEL The magnificent support ren- 
dered to Air Task Group 7.4 by every agency 
contacted and the superb cooperation of ev- 
ery 1ateraI or parent participating organiza- 
tion are fully appreciated and acknowledged 
as prime determinants in the successful ac- 
complishment of the assigned mission by the 
Air Task Group. 

Nonetheless,..where, in the opinion of this 
Headquarters, room for improvement ap 
peared, the facts have been stated bluntly in 
the sin@~ hope that the guidance thus posi- 
tively offered will assist planners and execu- 
tors toward greater efficiency, economy and 
mission success in Air Fort! participation in 
nutdear tests to come. 
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MISSION AND ‘ORGANIZATION 

--- 
Operation CASTILE was the Department deflections on various portions of the air- 

of-Defense---Atomic EnergrCommissien - - atA .~ - -- 
LIaLL.0 

. a’ . 

(AEC) program for the conduct of six nu- 
clear test detonations at the Pacific Proving 
Ground in the spring alf 1954. Responsibility 
for the execution of this complex scientific 
test program was centered in Joint Task 
Force SEXEN, which contained five task 
groups consisting of Scientific, Army, Navy, 
Air Force and AEZ l?acilities elements. 

The United States Air Force contributed 
the vital air capability which, in combination 
with the many special diversified functions 
and skips furnished by the other task partici- 
pants, achieved notable success in completing 
a project of the utmost importance to this 
nation. 

Air Task Group 7.4 Provisional, was es- 
tablished as the Air Force component of Joint 
Task Force SEVEN to provide air support 
for Operation CASTLES From this broad 
concept of the air objective, the mission of 
the Air Task Group was evolved as a four- 
fold task consisting ojf three primary aerial 
functions and one maj,or integrating support 
function, as follows: 

1. Nuclear test sampling.’ 
2. Nuclear test effects. 
3. Nuclear test technical and documen- 

tary photography. 
4. Specialized support activities and fa- 

cilities required for successful achievement 
of the primary aerial objectives. 

Nuclear test sampling was the task of 
locating and obtaining, for radiochemical an- 
alysis, the best possible representative samp 
les of radioactive particles available through- 
out the nuclear cloud which ensued from 
each detonation. For this purpose, I.5 F-34G 
fighter-type samplers and two featherweight 
B-36H bomber-type samplers were employedi 
in conjunction with an RB-36 ah-craft from 
which a scientific team exercised control and 
direction of the sampling operation. 

The nuclear test effects program was 
conducted to determine the relative safety 
with which current operational types of de- 
livery aircraft could withstand hazards as- 
sociated with detonations of weapons in the 
range of multi-megaton yield. A B-36D and 
B-47 aircraft were used for this purpose. 
These aircraft were :positioned in space at 
points for which the anticipated levels of 
thermal radiation, the! shock wave overpres- 
sure and the related gusts previously had 
been calculated. Special instrumentation on 
the aircraft measured the actual input levels 
and recorded the resultant skin temperature 
rises, together with structural stresses and 

Nuclear test photography preserved on 
still and motion picture fib the seouence of 
important eventi as they took place on Op _ 
eration CASTLE. This same means was em- 
ployed to record essential scientific and tech- 
nical data to be used in the post-mission an- 
alysis of phenomena associated with each test 
detonation. Three modified C-54 aircraft per- 
‘formed the primary mission of documentary 
and nuclear cloud growth and measurement 
photography. The FLB-36 sampler control 
aircraft assisted in the documentary portion 
of the filmlng task. Strategic Air Command 
B-50 aircraft, after completing their indirect 
bomb damage assessment mission, took pic- 
tures of the crater created by the nuclear 
detonation on selected occasions 

Successful achievement of the primary 
aerial objectives depended upon some cohes- 
ive force to weld the many facets of the air 
mission into a single, concerted effort.rThis 
integrating element was furnished by an ex- 
tensive system of support activities, services 
and facilities, to which every echelon contrib- 
uted in accordance with the special capabii- 
ties which its task components were selected 
to provide. The support system included log- 
istics for ground and air operations; commun- 
ications; flight safety; maintenance control; 
radiological safety; personnel and aircraft de- 
contamination; personnel dosimetry and 
ground and auborne radiation instrumenta- 
tion; air base operations and airlift support; 
indirect bomb damage asseq;ment; search and 
rescue; and weather reporting, weather re- 
conmussance and weather forecasting sex-v- 
ices, 

Air Task Group 7.4 consisted of a Test 
Aircraft, a Test Services and a Test Support 
Unit, under supervision and direction of the 
Commander, Air Task Group 7.4, who was 
assigned from the Strategic Air Command by 
Headquarters, U. S. Air Force. (See organi- 
zational chart) 

Command of the Test .Aircraft Unit was 
exercised by the Commander of the 4926th 
Test Squadron (Sampling) of the Air Force 
Special Weapons Center (AJ?SWC), Air FL+ 
search and Development Command. The 
4926th personnel supervised the xadiological 
safety, decontamination, and the dosimetxy 
and radiation instrumentation tasks, in addi- 
tion to furnishing the 15 F-84 aircraft for 
cloud sampling. The Strategic Air Command 
(SAC) furnished and supported the m-36 
control aircraft, the two featherweight EL 
36H sampling aircraft and the three B-50 
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indirect bomb damage assessment aircraft. 
A SAC crew flew the B-36D effects aircraft 

’ The Test Support Unit was manned, 

which was assigned to the Wright Air De- 
equipped and commanded by AFSWC. Its 
primary areas of responsibility included the 

--- velooment Center UVADCL-WADC Drovided----operation ofall.air-basefacilitiesan&er&es 
on ENIWEIOK and BIKINI ISLANDS: ad- the B-47 effects &craft- and its crew. The 

control RB-36 was utilized by a scientific and 
control team consisting of a representative 
from the Los Alamos Scientific Laboratory, 
the Director of Operations! Headquarters, 
Air Task Group 7.4, the Chief, Human Fac- 
tors Division, Headquarters, AFSWC, and a 
Senior Airborne Controller from the Test 
Aircraft unit. 

ministrative and proficiency flying for all’rat- 
ed personnel of Joint Task Force SEVEN and 
its task groups; inter-atoll and Inter-island 
airlift, employing four C-47, ten lL13, seven 
H-19, two SA-16 and two PBM aircraft; and 
the airborne relay of VHF communications 
between the BIKINI operational area and the 
ENIWEI’OK Air Gperatio.? .Center (AGC) 
zg actual missions, utrbzmg ,a C-47 air- 

-- 

. 

The Test Services Unit was comma&d 
by an Air Force officer .of the Military Air 
Transport Service (MATS). This unit per- 
formed the primary air photographic mis- 
sion; conducted weather and typhoon recon- 
naissance and post-mission nuclear cloud 
tracking functions, using nine WB-29 air- 
craft; established, operated and maintained 
four weather reporting stations on outlying 
islands in the Pacific area; manned and op- 
erated the Joint Task Force Weather Cen- 
trai; provided airways and air communica- 
tions services, including point-to-point and 
air-ground communications and navigational 
aid facilities; furnished search and rescue 
facilities, consisting of three SA-16 aircraft 
and personnel; and operated air terminal fa- 
cilities for normal MATS transport operations 
on ENIWEXOK ISLAND. Personnel and 
equipment of the Test Services Unit were 
supplled by MATS, except forthe 1110th Air 
Support Detachment of He:adquarters Com- 
mand,, U. S. Air Force, which was attached 
to the unit.for certain logistical support. 

In addition to its normal staff functions, 
Headquarters Task Group 7.4 provided super- 
visory personnel for the ENIWEXOK AOC 
which was manned by personnel from the Air 
Defense Command and the Air Traiiing 
Command; a senior air controller who super- 
vised the operation of back-up control facili- 
ties aboard a Navy control destroyer during 
actual missions; and senior air controllers to 
supervise and control all air operations in 
the target area from the Combat Informa- 
tion Center (CIC) aboard the Command Ship, . 
the USS ESTES. Staff members of the head- 
quarters directed the operation of the Task 
Group aircraft maintenance control system 
and the flying safety program for CASTLE. 
During each test detonation, the Command- 
er, Task Group 7.4, personally directed the 
operation of all aircraft in the target area 
by means of radar and air-ground commun- 
ication facilities in the Combat ‘Information 
Center aboard the USS ESI’ES. 
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KEY PERSONNEL . 

BRIGADIER GENERAL HOWELL M. ESTES, JR., USAF, COMMANDER 

COLONEL EARL W. KESLING, USAF, DEPUTY COMMANbER 

COLONEL HERSCHEL D. MAHON, USAF, CHIEF OF STAFF 

COLONEL PAUL H. FACKLER, USAF, OPERATIONS 

COLONEL RAY M. HAWLEY, USAF, MATERIEL 

LT COLONEL BIRDENE E. FORREST, USAF, PERSONNEL 

LT COLONEL WILLIAM R. HANNA, USAF, SECURITY 

MAJOR HAROLD R. MEADOWS, USAF, CQMPTROLLER 

COLONEL JAMES F. STARKLEY, USAF, TEST SUPPORT UNIT 

LT COLONEL JAMES A. WATKINS, USAF, TEST AIRCRAFT UNIT 

LT COLONEL MAHLON B. HAMMOND, USAF, TEST SERVICES UNIT 

3 



4 

8 



I -E DISCUSSION =- 

. 

. . 



ASSIGNMENT OF AND ORGANIZATION 
FOR OVERSEAS TEST RESPONSIBILITIES --._ ---- 

INTRODUCTION 

For each of the overseas nucIear tests 
prior to Operation IVY, the Air Task Group 
was formed by selecting personnel and or- 

I ganizations from various commands through- 
out the Air Force. The Headquarters of the 

:: 
1 

Air Task Group, after activation, operated 

/ 

to all intents and purposes directly from 
Headquarters, USAF’. In Operation IVY, this 
procedure was modified to some extent in 

I 
! 

- ! 

: , _ 
I 
! 
I 

that the Air Force S:pecial Weapons Com- 
mand was given certain responsibilities in as- 
siding in the formation of the Headquarters 
of the Air Task Group and in providing neces- 
sary support to the Headquarters after acti- 
vation. Essentially, however, the Air Task 
Group Headquarters in IVY was required to 
obtain the majority of its major decisions re- 
gardiig logistical support, Air Task Group 
manning and strength from Headquarters, 
USAF. 

Since no firm program of future over- 
seas nuclear tests had been announced, the 
numerous major disadvantages resulting 
from thus forming the organization which 
would fulfii USAF rel;ponsibilities in nuclear 
tests were accepted as unavoidable; Briefly 
these disadvantages may be stated as fol- 
lows: 

1. No continuity existed from test to 
test. 

2. No agency wias responsible for plan- 
ning for more economical and more efficient 
Air Task Group operations in succeeding 
tests. 

3. Arrangements for logistical support 
had to be made through other than establish- 
ed command channelk, thus creating argu- 
ments concerning supply priorities, supply 
requirements and supply transport. 

4. The Headquarters of the Air Task 
Group, being -activated only shortly before 
the operational period, had relatively little 
opportunity to become thoroughly acquainted 
with the scope and details of the various 
problems faced and, consequently, planning 
for the operation could not be expected to be 
realistically based on the true operational 
requirements nor could thii planning be an- 
ticipated to produce abptimum results in terms 
of efficiency and economy. 

5. Preparation for each test required 
a certain degree of disruption in every major 
air command in order to obtain capable per- 
sonnel for the Headquarters and for the var- 
ious units. Consequently the mission of each 
major command suffered to some extent to 

provide the resources necessary to carry out 
Air Force responsibihties in the test 

The Air Task Group <Commander for 
Operation CASTLE was appointed in October 
1952 on the assumption that the operational 
period of CASTLE would occur in the spring 
or fall of 1953. The Commander participated 
in Operation IVY as an observer and discus- 
sed at length with the Commander of Air 
Task Group 132.4 the above major deficien- 
cies as well as many of a minor nature. It is 
important to note that by ,this time an an- 
nouncement had been made by the Joint 
Chiefs of Staff that overseas nuclear tests 
would continue in the future for at least the 
next five years and that in order to provide 
for continuous planning for these tests, the 
Joint Chiefs of Staff had established the 
Headquarters of the Joint Task Force as a 
permanent organization. In view of thismew 
concept concerning overseas testing, the Air 
Task Group Commander designee discussed 
the disadvantages mentioned above with the 
Commander, Air Force !Qecial Weapons 
Center; the Vice Commander, Strategic Air 
Command; the Director and Chief of the Test 
Division, Los Alamos Scientific Laboratories; 
the Commander, .Joint Task Force 132 and 
members of the Atomic Energy Commission. 
As a result of these discussions, the Com- 
mander designee decided to recommend to 
Headquarters, USAF that the responsibility 
for forming and trainiig the entire Air Task 
Group for Operation CASTLEI should be plac- 
ed under a major- air command with other 
major air commands providing support as 
required. In order to convert this decision in- 
to action the Commander designee prepared 
a proposed electrical message to be transmit- 
ted by Headquarters, USAF to all major air 
commands announcing thii policy and the 
major details under which it would be effect- 
ed. This message was hand carried by the 
Commander designee through the headquar- 
ters of each major air command and that of 
the Joint Task Force for coordination and 
then to Headquarters, USAF for approval 
and publication. This message was issued in 
December 1952, placing these responsibilities 
under Headquarters, Air Research and De- 
velopment Command. Headquarters. Air Re- 
search and Development Command subse- 
quently issued directives d.elegating. these re- 
FGns$sAes to the Air Force Special Weap- 

During this same period other Air Force 
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agencies had acted upon the announcement of 
the Joint Chiefs of Staff mentioned above. 
Headquarters, Air Force Special Weapons 

Tliii squadron was activated in early 1953. 
It is to be seen, therefore, that the his- 

tory of Air Force participation in overseas 
nuclear testing has undergone a slow but sure 
evolubon toward some tvoe of wrmanent un- 

__- 

; 

tiding a manned nuclear cloud sampling ef- 
fort in continental aa well as overseas tests. 

it to discharge Air Fort% responsibilities for 
these tests. 

NUCLEAR TEST ORGANIZATION 

CONSIDERATIONS 
The air operations of the Air Task 

Group in nuclear tests are not similar to any 
normal Air Force operations. Regardless of 
any simplified statement of the mission, the 
actual task is to obtain, through airborne ef- 
fort, within the maximum performance char- 
acteristics’of the aircraft as&ned, the maxi- 
mum quantity and quality of measurement 
data required and desired by the Scientific 
Task Group in order that proper and thor- 
ough scientific evaluation of test results may 
be undertaken. Any failures in obtaining 
these data could result in, at the least, serious 
degradation of the value of scientific conclus- 
ions regarding subjects of vital economic and 
defensive importance to the United States. 

Accordingly, it is essential that pro- 
cedures for air operations be found which, 
while permitting reasonable safety for crew 
and aircraft, envisage the placement of air- 
craft at the exact times, Iocations and alti- 
tudes in the specific configuration and man- 
ner fzalculated to meet scientific needs to the 
maximum.. To accomplish this requires: 

L Many long hours of consultation 
with numerous scientific personnel to deter- 

mine exactly what data are desired and spec- 
ifically where and how they should be obtain- 
ed. This requirement cannot be mmimmzd 
and is not fulfilled in a period of a few short 
WdS. 

2. The adoption of an attitude with- 
in the Headquarters, Air Task Group of com- 
plete flexibility in order to meet ‘the continu- 
ous major and minor changes *which must 
and do occur as new or changed scientific 
requirements arise throughout the operation. 
Any concept of operating along set, fiied 
lines conceived early in the planning stage of 
the program dooms the air effort to the col- .’ 
lection of only mediocre data at w . 

3. A philosophical approach ’ 
throughout the Air Task Group which recog- 
nizes the intense value to the Nation of the 
data obtained on these tests and therefore 
accepts the fact that finely calculated risks 
must continually be taken. This demands a 
detailed, searching Flying Safety investiga- - 
tion of every planned maneuver to determine 
the limit of risk to be taken, followed by min- 
ute crew briefing and indoctrination in safety 
procedures thus developed. The imperative 
need for such an approach is not apparent to 
those unfamiliar with nuclear test operations. 

CONCLUSIONS . 

L A thorough and detailed understand- 
ing of scientific requirements, gained by in- 
timate association with the Scientific Pro- 

I grams, is absolutely essetitial to successful 
accomplishment of the Air Task Group mis- 
sion. 

2. An attitude of complete flexibility 
and of williigness to accept studied, calcu- 
lated risks is imperative if the maximum 
quantity and quality of scientific data are to 

THE AIR TASK GROUP ORGANIZA- 
TION IN CASTLE 

The Air Task Group organization in 
CASTLE went a long way toward satisfying 
the conclusions in the preceding section of 

be obtained within the operating character- 
istics of assigned a&raft 

3. An Air Task Group formed of in- 
dividuals not possessing nuclear test exper- 
ience background is not apt to understand 
the scope and meaning of the above two con- 
clusions and therefore is not likely to obtain 
quantities and qualities of scientific data 
commensurate with maximum resources a- 
vailable. 

. . 

this discussion as a consequence of two ma- 
jor factors. These were: 

L Since the Commander, Air Force 
Special Weapons Center had, for the first 
time, full and complete responsibility for the 
formation and training of the entire Air Task 
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Group, he was enabled to assign to the Head- 
quarters a strong complement of individuals 
who possessed extensive background in nu- 

-_clear_test_operaJjcns. These individuals, in- 
cluding the Deputy Commaxr and the Di- 

‘1 
:.. l 

.. . 
. I 

1 

* 

rector- of Operations, had participated in 
many previous test operations and were thor- 
oughly familiar with scientific test program 
requirements through frequent intimate con- 
tact with various scientific program directors 
over a period of years. 

2. The Commander of the Air Task 
Group, having been appointed in October 
1952, having participated in Operation nrY 
as an observer, and having spent several days . 
of each month from November 1952 to Aug- 
ust 1953 at Headquarters, Air Force Special 
Weapons Center and at the Los Alamos 
Scientific Laboratories,, received almost a full 
year of indoctrination in scientific require- 
ments prior to the formation of the Head- 
quarters in August 1953. This fortuitous cir- 
cumstance was caused, as mentioned previ- 
ously, by the original scheduling of the op- 
erational period of CASTLE in mid-1953 and 
the subsequent delay abf thii date for almost 
eight months. 

In spite of these advantages which 
accrued to Air Task Group 7.4, several de- 
ficiencies, which later ,affected the operation 
of both the Air Task Group and Air Force 
Special Weapons Center, were encountered 
in the formation of the Headquarters as fol- 
lows: 

1. Following the conclusion of Op 
eration IVY, Headquarters, Air Task Group 
132.4 was disbanded and the personnel scat- 

’ tcred throughout various organizations of 
the USAF. Only a relativelv small nucleus 
remained at Air-Force Spec61 Weapons Cen- 

- ter. Continuity of planning from the end of 
m to the activatlon~eaXa~ite@~ - - 
Task Group 7.4 was, thereflore,-to a certain 
extent, lost 

2. The individuals on the staff of 
Headquarters, Air Force Special Weapons 
Center who carried out the basic planning for 
the Air Task Group in Operation CASTLE 
could not be assigned to Headquarters Air 
Task Group 7.4, and consequently loss of con- 
tinuity occurred between initial planning and 
detailed planning on the formation of Head- 
quarters Air Task Group 7.4. Further, since 
the planners in Headquarters, Air Task 
Group 7.4 were frequently unfamiliar with 
the initial basic planning background, they 
were hampered in preparing new plans re- 
quired by program changes. 

3. In addition to the loss of contin- 
uity experienced by thii means of basic plan- 
ning, was the further difficulty that several 
of the staff members engaged in this plan- 
ning were not experienced in previous fiu- 
clear test operations. Consequently, vital 
points were frequently not emphasized in the 
planning and occasional instances of unrealii- 
tic planning occurred. 

4. In order to form Headquarters, 
Air Task Group 7.4 it was necessary for the 
Commander, Air Force Special Weapons 
Center to withdraw individuals from various 
organizations throughout the Center, thus 
disrupting those activities to a measurable 
extent 

CONCLUSIONS 

1. Air Task Group 7.4 benefited great- 
Iy from the assigmnenR in the Headquarters 
of a large complement of individuals who 
thoroughly understood, the sci@ific requrre- 
mgn$ w-h which au operations would be 

2. The disbandment of Air Task Group 
Headquarters immediately following NY, 
and its subsequent reactivation during 

CASTIX, led to discontinuity, duplication 
and, to a certain extent, lack of realism in 
planning. 

3. The selection of capable individuals . 
to man Headquarters, Air Task Group 7.4 - 
caused measurable disruption in other activ- 
ities being pursued by the Air Force Special 
Weapons Center. 

FUTURE AIR TASK GROUP 
FORMATION 

In order to retain the advantages 
while eliminating the deficiencies in the for- 
mation of the Air Task Group, as mentioned 
in the preceding section of this Final Report, 
a joint study was conducted by Headquarters 
Air Force Special Wea:pons Center and Head- 

quarters, Air Task Group 7.,4 throughout Op 
eration CASTIJZ. All of the numerous dis- 
advantageou5 conditions mentioned in the 
preceding sections of the instant discussion 
were considered in this study. On completion, 
this study indicated that: 

1. Within personnel spaces current- 
ly allocated to Air Force Special Weapons 
Center, including those for the overseas test 
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function, a reorganization of ‘Air Force additional personnel and equipment. 
Special Weapons Center could be undertaken 
which would permit the establishment of a 

The experience of Air Task Group 
7.4 in CASTLE was that if conclusions of this 

- - -- --aitiaruecl-with eonductinoll -test-r-’ joint-study were-translatedinto-fMion+------ - ---- 
sponsibili& now under the purview of the 
Air Force SpeciaI Weapons Center. 

2. The reorganized unit thus es- 
tablished could plan and execute both contin- 
ental and overseas tests while at the same 
time continuing to direct and operate all 
other Air Force Special Weapons Center test 
activities. The responsibility to direct these 
additional test activities, related though not 
directly associated with nuclear test opera- 
tions, in this reorganized unit would be mu- 
tually beneficial to both test programs. 

1. Great improvement iin efficiency 
of Air Force participation in all nuclear test 
operations could be anticipated. 

2. No additional spaces beyond 
those currently allocated to Air Force Special 
Weapons Center and the nuclear test function 
would be required. 

organizing the Air Task Group in the fashion 
‘of past operations would be eliminated 

). : .a.,:_. ; ,.,. 

3. For continental and overseas 
tests, this reorganized unit could man, equip 
and operate the Headquarters of the Air Task 
Group, the Headquarters of the Test Aircraft 
Unit, the Nuclear Cloud Sampling Effort, the 
Headquarters of the Test Support Unit ar)a 
aC..&3ase support effort furnished m 

4. Other required Air Task Group 
activities provided in CASING and compris- 
ing services of the Military Air Transport 
Service (MATS), could not and should not 
be provided by thii unit. 

5. The Commander of this reorgan- 
ized unit would be admirably suited to com- 
mand the Air Task Group in continental and 
overseas tests. 

6. The new organization could ac- 
cept and economically direct additional test 
missions such as the Photographic and Air- 
craft Effects missions with the assignment of 

might arise in the mind of the reader as to 
whether or not personnel assigned to a re- 
organized unit such as is suggested by the 
joint study mentioned above and proved 
feasible, efficient and economical in CASTLE, 
could be properly utilized in the period be- 
tween tests. It should be pointed out here, 
therefore, that personnel so assigned would 
be continuously utilized at all times in the 
planning and direction of activities under the 
control of the reorganized unit. Overseas nu- 
clear tests are expected to occur on the order 
of every year and one-half to two years. Be- 
tween these overseas tests numerous con- 
tinental tests will occur. The planning for 
overseas tests would be continuous and would 
overlap the planning and execution of con- 
tinental tests. Interference would not occur 
between continental and overseas testing 
since scientific resources permit the execu- 
tion of only one test series at a time. 

CONCLUSIONS 

3. The,numerous disadvantages of 

It would appear that a question 

1 . . . _. 

1. It is entirely feasi:bIe to reorganize 
a major unit presently assigned to the Air 
Force Special Weapons Center, utilizing spac- 
es currently allocated to Air Force Special 
Weapons Center for the overseas nuclear test 
function and to assign to this unit the re- 
sponsibility for all test activities currently 
under the purview of Air Force Special Weap 
ens Center. 

2. Such a unit could plan and execute 
both continental and overseas Air Force nu- 
clear test participation more economically 
and more efficiently than has been the case 
inthepast. 

3. Normal MATS se~rvices should not 
be a part of such a reorganized unit and 

would be furnished for each overseas test as 
in the past. 

4. This unit would possess the capabil- 
ity of accepting additional test responsibilities 
with added personnel and equipment 

5. The Commander of this unit should 
command the Air Task Group in continental 
and overseas tests. 

6. The many difficulties experienced 
throughout the USAF in the past in organiz- 
ing an Air Task Group to fulfill Air Force 
responsibilities in overseas nuclear tests 
would be solved more economically and ef- 
ficiently through the provision of such a per- 
rnngenFe;t at the Au Force Special Weap 
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SAMPLING MISSION 

INTRODUCTION _ -----_- - ---- --- - ---- .--.---- .--- __ _ 
Sampling mission requirements for Op- 

eration CASTLE, as outlined by the Los Ala- 
mos Scientific Laboratory (LASL), indkat- 
ed a requirement for six radiochemical 
samples for each of thle thermonuclear de- 
tonations as well as a need for high altitude 
samples above 50,000 feet. A sample con- 
sists of a predetermined amount of radioac- 
tive material collected on seven to eight 
square feet of special filter paper. These 
sampling requirements were met by using 15 
F-SIG samplers (12 F-64 aircraft per mis- 
sion, each aircraft capa.ble of obtaining one- 
half a sample) and twab E%36H high altitude 
samplers (two B-36H aircraft per mission, 
each capable of obtaining a whole sample). 
The use of manned sampler aircraft for 
CASTLE was dictated since experience has 
shown that the most effective method pre- 
sently available for collecting particulate and 
gaseous radioactive samples following atom- 
ic and thermonuclear detonations is to direct 
piloted aircraft into the atomic cloud. 

The cloud sampling system involves the 
use of a Control Aircraft (an FtB-36 on 
CASTLE) in which the Scientific Director 
and the Sampler Controller ride, and the 
sampling aircraft which penetrate the atom- 
ic cloud. The sampler pilot, under the visual/ 
radar guidance of the Sampler Controller, 
penetrates the mushroom cloud until his ra- 
diological instruments reveal an area of high 
radioactive intensity. He then activates his 
sampling devices. When he has accumulated 
a predetermined level of radioactive sample 
he departs the cloud and returns to base 
where the samples are removed and process- 
ed. 

The cloud resulting from the detonation 
of a thermonuclear device in the higher meg- 
aton yield range (10 to 15 megatons) reach- 
es tremendous proportions. The initial cloud 
rise is approximately I,000 feet per second 
so that the remnant oi the fire bail passes 
through the 40,000 foot altitude level within 
40 to 45 seconds. Thii cloud then pushes 
through the tropopause, sIowing down, but 
still reaching heights of l20,OOO to 150,000 
feet in the order of minutes. As the cloud 
passes through the tropopause it tends to 
flatten out and take on the characteristic 
mushroom appearance, the width of the cloud 
growing to approximately 150 to 200 miles 
across. The base of this mushroom portion 
extends below the tropopause down to 45 to 
48 thousand feet., mean sea level (MSL). The 
main column or stem which varies from 10 
to 20 miles in diameter subtends this mush- 
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room base. In the early stages, the stem ex- 
tends to sea level, but later, as it drifts off 
with the wind it has an altitude base of 18 
to 20 thousand feet and pours out muddy 
rain for one to two hours. Because of the 
tremendous convective forces set up by the 
extreme changes in temperature and the 
many tons of water and materiel canied to 
altitude by detonation, severe turbulence i,; 
created in the main column or stem and at 
the base of the mushroom portion of the 
cloud. This turbulent condition will persist 
for one and one-half to two hours. Also, for 
one to two hours after detonation, there are 
extremely high levels of radiation IXI and near 
the cloud, a considerable portion of which is 
soft gamma emitted from radioactive par- 
ticles with very short halflives. 

The objective of sampling is to obtain a 
homogeneous representative portion of the 
radioactive particles existing within the cloud 
for radiochemical analysis. There exists si di- 
vergence of scientific opinion as to where or 
in what areas of the cloud these homogeneous 
representative samples are to be found. The 
most accepted hypothesis is that these areas 
are in the base portion of the main mush- 
room cloud extending between levels of 50 
to 60 thousand feet MSL, Tbat is, just above 
and below the tropopause 1eveL The proced- 
ures used with manned samplers in attempt- 
ing to obtain sample homogeneity varies as 
a function of time after detonation. For in- 
stance, because of the high radiation levels 
and turbulence that exist, penetrations of the 
cloud are not made earlier than two hours 
after detonation and even then, the type of 
penetration must be one which gives the pi- 
lot a ready exit route. These early penetra- 
tions are nothing more than tangential pass- 
es at the edges of the mushroom base. For 
later sampling, three and one-half to five 
hours after detonation, the aircraft are di- 
rected through the center portion of the 
mushroom base as radiation and turbulence 
intensities have fallen off to acceptable levels. 
The cloud in the Pacific area usually drifts 
northeastward with the upper air currents 
at an average rate of 30 knots, extending 
the range to home base as each hour passes. 
Thii fact, coupled with p~article dispersal, 
dictates that the sampling operation be com- 
pleted within six hours after detonation. 

The cloud dimensions and after effects 
can be scaled down slightly with lesser meg- 
aton yields but not to sucb an extent as to 
alter the sampling problems and procedures 
as briefly outlined herein. 



SAMPLING AND CONI’ROL AIRCRAFT mise was made in selecting the F-84C’s ustd 

Initial experience in sampling clouds during IVY for lower altitude samples and 

-fivtn-l~ermonuclear-de~ two B-36H’s (Featherweight) for sampling 
--ahove-50;oootwt;------- -~--_ - --- 

gained in the detonation of the MIKE device 
during Operation IVY. Because of the limit- 
ed altitude capabilities of the sampling air- 
craft used in IVY, consldera’ble argument a- 
rose among the scientists as to whether the 
samples had been obtained from the upper 
stem or from the lower cloud. Argument 
ah arcm as to whether or not samples ob- 
tained from the cloud base a&ally contained 
representative fission products. Many scien- 
tists believed that truly representative 
samples could be obtained only in the 55 to 
60 thousand foot levels. Based on the IVY 
sampling experience and on these arguments, 
therefore, scientific requirements for 
CASTLE sampling were stated as mentioned 
in the introduction to this discussion. 

Investigations were undertaken, fol- 

obtained 
Although satisfactory samples were 

from each detonation during 
CASI’LE, it was obvious that this compro- 
mlse selection of aircmft resulted in lneffic. 
ient, uneconomical operation and dld not pro. 
duzlusults wluch even approached the op 

Disadvantages observed were: 
1. The F-84 lacked the d&ired al- 

titude capability. 
2. The F-84 pilots were severely 

taxed to fly their aircraft at critical altitudes 
during IFR conditions experiencecl ln the nu- 
clear cloud and operate and monitor the num- 
erous sampling and radiation instruments 
simultaneously. 

3. The F-84 is single engine and is 
not desirable for long overwater flights. 

4. The F-84 required a mmplex ra- 
dar control system to provide the necessary 
navigation direction. 

5. The F-84 is extremel:y limited ln 
range in a sampling configuration unless the 
operation is considerably expanded in size 
and expense by the employment of in-flight 
refueling. 

lowing IVY, by the Air Force Special Weap 
ons Center (AFSWC) of all aircraft types in 
the USAF inventory as well as those sched- 
uled for production prior to CASTLE in order 
to select samplers for CASlXE which would 
meet these requirements. The first step was 
to list the specifications which should be met 
by an adequate sampling aircraft. These 
specifications, jointly worked out by AESWC 
and LASL and later proved accurate during 
CASTLE can be stated as follows: 

1. Be multiplace to enabIe ondper- 
son to fly while another operates the sampl- 
ing devices and radiological instruments and 
acts as a sampling director. 

2. Be multiengine for long range 
overwater flying safety. 

3. Maximum altitude capability 
(60,000 .feet) to obtain quality samples. 

4. Minimum endurance of five 
hours to allow sufficient time in the cloud 
area to collect a full sample. 

5. Speed of 84 Mach to prevent 
overexposure of crew to radioactivity. 

6. Be structurally clean to facilitate 
decontamination. 

7. Capable of ‘olbtaining a full 
sample per airrraft to assure accuracy of 
sample. (Seven square feet of particulate 
sample and l,oO cubic feet of gaseous sample 
per bottle under pressure.) 

Aircraft examined against these cri- 
teria included the B-36H (Featherweight), 
B-57, B47, B-66, B-52! F-84 and English Can- 
berra. It was determined that the Canberra 
best met all criteria, closely followed by the 
B-S7B. Efforts to obtain these aircraft were 
unsuccessful, however, due to nonavailabiity 
of the Canberra and to production difficul- 
ties with the B-57. Consequently, a compro- 

6. The B-36H did not fully meet 
the desired altitude requirements. 

7. The B-36H had a lower airspeed 
than desired. 

8. The B-36H with its large numb- 
er of aircrew exposed more personnel to ra- 
diation than is desired. . . 

9. The B-36H presented a major 
decontamination problem. 

10. The B-36His an expensive air- 
craft to modify, operate and maintain 

11. The three B-36 and 15 F-84 
ahcraft took up a considerable portion of the 
critically small amount of available ramp 
space, 

The above conditions led to the inl- 
tiation by Air Task Group 7.4, early in the 
CASTLE operation., of a study to determine 
what action could be taken to produce an 
efficient manned sampler. Since previous 
studies, mentioned above, had indicated that 
the B-57 might be admirably suited to this 
purpose, this further study centered about 
this aircraft Information obtained from 
LA%, University of California Research 
Laboratory (UCBL), Task Group 7.1 and 
AFSWC on sampler characteristics, and from 
Air Force Flight Test Center (AFFTC) on 
B-57 tests, was incorporat& with Air Task 
Group 7.4 experience gained during CASTLE 
operations. It appeared that the B-57B air- 
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craft would satisfy all desired requirements, . 
except altitude, provided the following modi- 
fications were made: 
__._.1. - Remo!f?ablL~be-- 
designed to increase range. 

2. Adequate oil capacity be provid- 
ed to meet extended range. 

and lubricants, aircraft spares, ramp space, 
and personnel costs for maintenance and op 
e&ion. In operation on a sampling mission, 
one of theseaircraftxxnM_be used-at-the-- 
outset as an airborne monitoring station to ._ __ 
provide continuity to the sampling and then 
would obtain the final sample prior to re- 
turning to base. Each aircraft would have 
a “sampler director” aboard thus eliminat- 
ing the need for a control aircraft To im- 
prove capability to a desired 60,000 feet, 
these aircraft could later be supplanted by 
B-57’s with engines~developing greater t&st a. . 

3. Akraft be “featherweighted” 
to improve maximum altitude capability. 

4. Particulate and gaseous sampl- 
ing devices be designed and installed. 

Nine E57B aircraft in the above 
configuration would :supplant I5 F-MC and as soon as such aircrart became avanable. 
two B-36H samplers and one RB36H control 
aircraft In addition, samples of higher qual- 

Thus equipped, AFSWC could meet all fu- 

ity would be obtained while at the same time 
lure requirements in both continental and 

permitting a far more economical operation 
overseas tests in an effective, economical 
manner without the loan of aircraft from 

in terms of dollar costs for modification, fuel other USAF agencies. 

CONCLUSIONS 

1. The F-64G proved to be an inad+ 
quate sampling aircraft for large yield de- 
tonations because of inherent range, endur- 
ance, and altitude limitations. These defic- 
iences were magnified due to the single place 
configuration which taxed the pilot to fly at 
critical altitudes on instruments and operate 
sampling and radiation measurement devices 
within the nuclear cloud. 

2. The Featherweight B-36 proved to 
be a reasonably adequate sampling aircraft 
in terms of altitude capability. It proved to 
be an unnecessarily expensive and complex 
aircraft to modify, operate, maintain and de- 
contaminate. 

3. A study of B-5-D characteristics 

UNMANNED SAMPLING DEVICES 
It is to be noted that so far in this 

discussion, we have considered the criteria 
and problems associated with manned sampl- 
ing vehicles. Since this is the best method 
presently available of obtaining samples, 
scientists have been forced to accept the limi- 
tation thus imposed. 

Actually, scientific studies would be 
measurably improved if sampling vehicles 
were available which would: 

L Take samples of approximately 
the same size as does tlhe F434G. 

2. Obtain these samples at any time 
from immediately follolwing detonation to ap 
proximately H plus five hours. 

3. Select samples at any altitude 
from the cloud base up to 100,000 to l25,OOO 
feet. . 

indicates that this aircraft rmost nearly meets 
the optimum aircraft requirements with c&- 
tain modifications. These modifications 
the installation of bomb bay fuel tanks, in- 
crease oil capacity, “featherweighting”, and 
providing particulate and gaseous sampling 
devices. 

4. The desired samp’iing altitude cap 
ability of 60,000 feet could be realized by 
redesign of the B-57 airframe to accept an 
enginKof greater thrust 

5. In terms of dollar costs per sample 
obtained, nine B-57B aircraft wiil produce 
far more economical and higher quality 
samples than were obtained through the use 
of 15 F-84. two B-36 samplers and the RB- 
36 control aircraft 

Obviously, for the :reasons explained 
in the introduction to this dkcussion, a man- 
ned vehicle could not be ulihi to meet these 
objectives. Some type of missile or series of 
missiles possessing the following character- 
istics would be required: 

1. Capable of guidance from a sur- 
face and/or airborne stations 

2. Sufficient stability to withstand, 
without guidance upset, the tremendous gust 
velocities experienced in the nuclear cloud in 
the period immediately following detonation. 

3. Recoverability of samples and 
vehicles through landing, using arresting gear 
or other means, on an airstrip of not more 
than 5,000 feet or through a water landing 
at a specifically selected spelt. 

4. Altitude characteristics permitt- 
ing sampling at least to 125,000 feet. 

5. Ability to withstand high temp 
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eratures found in the cloud immediately fol- 
lowing detonation. 

assigned mission. 

6. Sufficient endurance to permit 
2. Specialists in missile design, 

guidance and other related subjects were not 
aradium-nat&al-miles,+naneuver~ for---auailable,_ 
ten to fifteen minutes in the cloud and mane- 
uver for landing on return. 

3. Answers to varioT&rtinent 

During CASTLE, Air Task Group 7.4 
questions concerning cloud temperatures, 

instigated a study of this subject in order to 
gust velocities and radiation levels were not 

develop basic specifications for such an even- 
known even in approximation. 

tuaI vehicle. It was not possible to go beyond 
Further study of this subject by a 

the material included in this discussion be- 
competent agency may lead to the develop 

cause of the following: 
ment of a vehicle, or adaptation of already 

1. Sufficient time to conduct a 
planned missiles, the use of which <would re- 

thorough study could not be taken from the 
sult in op5mum efficiency and economy in 
the sampling operation 

CONCLUSIONS 

1. Scientific knowledge would be great- 2. It-is entirely possible that a stugy of 
Iy increased if radioactive sampIes could be 
obtained at any desired time following a de- 
gmgg;d_;t altitudes from cloud base up 

, 

the use of guided missiles might provide a 
sampling vehide of optimum efficiency and 
economy. 

. ,,: ._ ,. : . . 
.._’ 
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EFFECTS AIRCRAFT MISSION 
INTRODUCTION 

-Coincident with the early development 
of atomic devices for use as aerial bombard- 
ment weapons, there arose the problem of 
determining the relative safety of the deliv- 
ery aircraft from the effects of such detona- 
tions. Since the yield of stockpile weapons 
and devices under deve:lopment has increased 
in large increments during the last few years, 
the problem has become more critical; thus 
requiring considerable effort to be directed 
toward devising techniques of delivery which 
would assure the safety of the drop aircraft. 
Over the last several years, Wright Air De- 
velopment Center (WADC) has pursued a 
program of research aimed at accurate pre- 
diction of the delivery capability of current 
tactical aircraft, as well as determination of 
structural design criteria to be applied in 
the design of future aircraft to enhance their 
delivery capability. Thii program has includ- 
ed contracts with universities and research 
organizations for basic: investigations in the 
response of aircraft to ,the thermal radiation, 
the shock wave overp~!ssure, and the related 
gust resulting from ataNn& or thermonuclear 
detonations. In several series of development 
tests, as another phase of thii program, 
WADC has flown instrumented combat air- 
craft types in the vicinity of nuclea:r bursts 
to obtain experimental data with which to 

test and improve the theories beiig develop- 
ed. 

The scientific requirements of the air- 
craft effects project in Operation CASTLE 
were to fly instrumented airc&t at positions 
in space at which calculated levels of thermal 
radiation, gust velocity, and overpressure 
might be experienced, to me,asure the actual 
input levels, and to measure the resultant 
skin temperature rises and structural stress- 
es and deflections on various portions of the 
aircraft. 

In preparation for Operation IVY, the 
Aircraft Laboratory, WADC, had extensively 
instrumented B36D #2653 and B-47 #0037 
to measure thermal and shock inputs and air- 
craft responses. Both aircraft had been em- 
ployed in pursuit of the WADC program on 
Operation IVY in the MIKE and KING Shots, 
and with some modifications in instrumen- 
tation, the B-36D had been utilized in 

8 EX?FECI’!Z shot of Operation UF’SH 
; 

KNOTHOLE. These aircraft were again a- 
vailable in essentially the required configura- 
tion for Operation CASIZES, and were as- 
signed. WADC accomplished certain addi- 
tions and modifications to the instrumenta- 
tion installation at depots atnd through the 
use of contractors before the ahcraft depart- 
ed for the forward area 

EFFECTS AIRCRAFT POSITIONING 

Representatives of Air Task Group 
7.4 attended several meetings with Los Ala- 
mos Scientific Laboratory and WADC repre- 
sentatives, both in the Zone of Interior and 
in the forward ~re8, at which the effects 
aircraft participation was planned and values 
of positioning parameters to be employed 
were discussed In particular, they partici- 
pated in the &itioniqr conferences for each 
shot, at which the pre&ninary results of pre- 
vious shots were reviewed, and the philosophy 
for positioning the eflfects aircraft for the 
test exposure was decided upon. In these 
meetings there had been extensive discussion 
of the yields on whiclh the effects aircraft 
would be positioned on each shot. Since most 
of the detonations were to be experimental 
devices, the yield to be expected of any one 
of them was subject to considerable uncer- 
tainty. This uncertainty in yield prediction 
had a strong effect on the positioning phil- 
osophy employed. The stated objective of the 
aircraft effects project was to position the 

aircraft to receive?’ as near one hundred per- 
cent of the allowable thermal effects and 
gust tail load as was consist;ent with safety, 
in order to obtain data more significant than 
that which had been collected in the past 
Obviously, if the a&craft were positioned on 
a yield much higher than that likely to be 
attained, this objective could1 not be fulfilled. 
For example, on MIKE Shot of Operation 
Iw the conservatisms in yield prediction 
were so great that the effects aimraft were 
positioned so far out from Ground Zero that 
the results obtained were of little interest 
Conversely, it was inappropriate to consider 
positioning on the basis of a yield which 
might very well be exceeded, since the ef- 
fects experienced in this case might damage 
the components of the instrumentation in- 
stallations so that none of tlhe results of the 
exposure would be recorded in interpretable 
form, and might cancel subsequent partici- 
pation in the shot series because of a lack of 
facilities in the forward area for repair and 
recalibration of the instrumentation installa- 



tion Therefore it was important to select a 
value of yield for positioning for which the 

termination of the burst time and shock ar- 

calculated risk of damage to tlhe instrumenta- 
rival time positions which can be tolerated 

. . by a B-36 prepared in this-m* 
tdnnmi acceptamy sman. ana tne probable- that the thermal effect is so predominant 

that the aircraft safely positioned for therm- 
al effects on the critical portions of the air- 

ity of receiving s&gificmit bevels of effects 
was large. 

Since the CASTLE :&es was con- craft will experience insignificant gust tail 
loads. As a corollary, the multi-megaton de- 
livery capability of a B-36 prepared in this 
manner is limited by thermal effects. For- 
tunately this limitation is no real obstacle, 
since the thermal tolerance of tlhe critical 
areas can be improved by simple (techniques 
such as the use of white paint to increase 
surface reflectivity. By the use of white@int 
the thermal tolerance can be improved to the 
point that the aircraft can be positioned on 
the basis of tail load, and similarly, in deliv- 
ery the limit capability is defied by gust ef- 
fects. Therefore, both SAC and AFSWC 
were interested in seeing the critical portions 
of the test aircraft painted with white paint: . 
first, to demonstrate the protective charac- 
teristics of white paint; and second, to allow 
the aircraft to be positoned to receive large i 
tail loads. Initial attempts to arrange this 
were impeded by the conflict between the 
long-range research philosophy and the op 
erational demonstration philosophy, 8 since 
Project 6.2 personnel believed that painting 
the instrumented surfaces of thle aircraft 
would compromise the accomplishmentof the 
test program, in that the effects of nori-uni- 
form and unknown thicknesses of white paint 
would make it impossible to correlate data 
from point to point. However, when the im- 
portance of the information with respect to 
delivery was appreciated! and when it was 
realized that high gust &III loads in the vicin- 
ity of high yield weapon bursts could not be 
attained without thermal protection, the de- 
cision was made to paint the critical portions 
of the ahcraft with white paint for the test 
serie& 

,.-..:. ./ 0, -y .s 
? :.I , d.. 

cerned with the determination of the opt& 
mum thermonuclear stockpile weapon for the 
current period, there was considerable inter- 
est on the part of both the Strategic .Air 
Command (SAC) and the Air Force Special 
Weapons Center (AFSWC) to demonstrate 
the drop capability of delivery aircraft with 
such a weapon, by flying simu.Iated delivery 
positions with respect to the planned deton- 
ations. Such a demonstration would be a de- 
sirable culmination of any weapon delivery 
system development, but in this case it was 
considered especially important since the 
long-range research program has not pro- 
gressed far enough to provide either proved 
theoretical techniques or experimental data 
at significant levels of weapons effects-from 
which the actual delivery capability of cur- 
lpnt tactical aircraft can be determined. In 
the face of the rapid strides taken in weapon 
development over the past few years, if one 
were to restrict delivery aircz exposures 
to the levels of effects for whtich operational 
aircraft have been exposed in past test ser- 
ies, or to levels appropriate fu the degree of 
confidence engendered by the theoretical 
techniques, delivery of currently available 
weapons would require emplayment of tech- 
niques which improve safety of delivery at 
the expense.of delivery reliability and accur- 
acy and operational simplicity. 

Unfortunately such a demonstration 
of delivery capability is not compatible with 
the basic scientific objectives, but requires a 
different philosophical approach to program- 
ming the test participations On the one hand 
the scientific requirements can be met most 
easily by a program of parametric variation, 
while on the other hand de!mons&tion of 
delivery capability should consist of exposing 
the ahcraft only in combiiations of altitude, 
airspeed, gross weight, etc., which are natur- 
al to the operational configuration of the 
drop ahcraft at the target There had been 
no provision made in the organization of the 
schedule of Department of Defense (DOD) 
programs to be conducted during the 
CASTLX series for such a demonstration 
test. 

The original thermal instrumenta- 
tion on the B-36 had been designed for the 
aircraft surfaces fiihed in the production 
fashion; i.e., aluminum lacquer on the mag- 
nesium skin and the aluminum skin bare. 
However, for multi-megaton d:etonations,‘de- 

The low and non-operational altitude 
selected for the B-36 on most of the shots of 
the series was based on concern for the me- 
chanical condition of the &craft The atti- 
tude of the project personnel was that they 
did not desire to chance compromisii future 
participation of the B-36 by &raining the en- 
gines any more than necessary, except in the 
final shots of the series. 

As a result of these exposures the 
aircraft repeatedly experienced minor dam- 
age to non-structural components such as the 
bomb-bay doors. Unfortunately most of the 
damage suffered by the aircraft was of little 
or no operational significance, since it was 
caused by the high overpressure to which 
the aircraft was thus exposed. Had the air- 
craft been simulating an operational config- 
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CONCLUSIONS 

1. Although preliminary results indi- 
cate that the aircraft effects program on Op 
e&ion CASTLE was eminently successful 
in obtaining valuable data for use in the long- 
range research program beiig conducted by 
WADC, these preliminary results indicate on- 
ly by implication the delivery capabilities of 

tactical aircraft for weapons in the yield 
range of the devices tested on CASTLE. 

2. There is a need for a program within 
the Air Force directed toward demonstraffon 
of operational aircraft weapon delivery capa- 
bilities, as opposed to long-range research in 
the aircraft effects problem. * 
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PHOTOGRAPtHC MISSION 
INTRODUCTION 

-a_-_-_ __ 
mission. The RB-36 control aircraft assisted 

-The -&Task &DUD-?% DhotOEFaDh~ 
in accomplishing the cloud measurement pho- 
Mgraphyand-the three B-50’s used for indi- 
rect bomb damage assessment UBDA) ac- mission for Operation CAST& consti of 

providing documentary photographic cover- 
age of all phases of the operation, providing 
sequence photography of each cloud to as- 
sist in determining its growth, obtaining re- 
quilpd crater photographs, and obtaining re- 
quired mosaics for mapping purposes. Three 
specially modified CX4 aircraft accomplish- 
ed the major portion of the photographic 

complished the crater photography. Details 
of the photographic missioln are covered in 
the July, September and February install- 
ments of the Air Task Group 7.4 history. 
Major points concerning photographic mis- 
sion planning and modification of photo- 
graphic aim-aft., which are pertinent to fu- 
ture test operations, are discussed below. 

..(_ .. 

-... __ 

..;_. 

PHOTOGRAPHIC MISSION PLANNING 
Scientific Task Group 7.1 was charg- 

ed with establishing photographic require- 
ments through coordination with concerned 
Atomic Energy Commission and Department 
of Defense agencies. Task Group 7.1 was fur- 
ther charged, through Lookout Mountain 
Laboratory, with providing technical person- 
nel to plan for and accomplish the technical 
portion of the photographic mission. Air 
Task Group 7.4 was charged with providing 
aircraft and crews necessary to accomplish 
the photographic requirements and with 
planning for and accomplishing the opera- 

. tional portion of the photographic mission. 
This dual responsibility of Task Groups 7.1 
and 7.4 in planning for and accomplishing 
the photographic mission required close and 
continuous coordination. During the early 
planning phase of the operation, as an econ- 
omy measure, both task groups agreed to use 
aircraft assigned for ,the accomplishment of 
other missions to also accomplish, as a dual 

mission, as much of the photographic require- 
ment as possible. This resulted in selection 
of the RB-36 airborne control aircraft to ac- 
complish the high altitude part of the cloud 
measurement photographic requirement and 
selection of the IBDA B-50’s to accomplish 
crater photography. It was then determined 
that the balance of the photographic mission 
could be accomplished with three C-54 lair- 

Prior to each detonation, it was nec- 
essary for Task Group 7.1 to recompute the 
desired H-hour positions in space for photo- 
graphic aircraft These computations were 
complex and had to be based both upon safe- 
ty factors and positions desired for mission 
accomplishment. While these computations 
were taking place, Air Task Group 7.4 was, 
of necessity, planning the full operational de- 
tails of the mission.. Xn several cases, final 
positioning information on photographic air- 
craft was not received from Task Group 7.1 
soon enough to allow its proper inclusion in 
the operational pla& 

CONCLUSIONS 

1. Effective, cocxdinated planning by 
Task Groups 7.1 and 7.4 during the early 
planning phase of the operations b; 
the elimination of unnecessary 
assigning to other primary mission &craft 
a secondary photographic mission. This rep- 

resented a substantial economy in the con- 
duct of the operation. 

2. Operational planning was adversely 
affected during the operation by late submis- 
sion of exact photographic aircraft position- 
ing requirements by Task Group 7.1. 

1 

MODIFICATION OF PHOTOGRAPHIC 1. Space needed for installation of 
AIRi=RAFT cameras. 

2. Sii of opening required for ef- . 
In determining the type aircraft that ficient camera utilization. 

should be used for the primary mission of 3. Desired altitudes from which 
photography, the following factors were con- photos were to be taken. 
sidered: 4. Endurance required in order for 
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the aircraft to reach the photographic area, 
remain in that area for a :5ufficient time to 
accomplish the mission, and to return to 
home base. 

5. Safety and economy of opem- 
tiOfl. 

The C54 type aircraft meets ail the 
requirements established above; however, 
since C-47’s had been used in past continen- 
tal tests, they were conside~red for the over- 
seas test It was found that the C-47 type 
aircraft was not suitable because its cargo 
door opening was too smalLI, the range was 
too short, it could not furnish as stable a plat- 

. form at 12 to 14 thousand feet as the C-54, 
and the cargo compartment was not large 
enough to accommodate all the photographic 
equipment In comparing ,the two types of 
aircraft, it was determined that the C-54 was 
not only more suitable for overseas tests but 
would aiso be more suitable than the C-47 
for continental tests. 

The Military Air Transport Service 
(MATS) was responsible for furnishing C-54 
type aircraft to be utiiii ats primary photo- 
graphic aircraft Since the MATS aircraft 
that were used for Operation Ivy were de- 
modiied at the end of that operation, it was 
necessary to completely modify three more 
for CASTLE. The modification was accomp- 
lished so that the structures supporting pho- 
tographic equipment could be removed to 
make the aircraft suitable for other purposes 
in an emergency. These modiications includ- 
ed: 

1. A burble fence on the exterior of 
each aircraft to minimize turbulent air flow 
into the open door camera positions. 

2. Installation of A-28 Gyro stab 
ilized camera mounts. 

3. Camera racks and power outlets 
for cameras, with extensive wiring to these 
outlets. 

-4. Additional oxygen outlets. 
The modification was accomplished 

by the San Bernardino Air Materiel Area De- 
pot under the technica.l diredion of Look- 
out Mountain Laboratory and required 60 
days for completion. Since the aircraft were 
needed for two weeks in O&hi: 1953 for a 
continental rehear& St was necessary that 
MATS make them available to the Depot in 
August 1953. They could have been returned 
to the transport system in November 1953 
for use until required in the forward area in 
January 1954 but this was not recommended 
as a result of past experience which indicated 
that extensive damage occurredtothewiring 
modifications in transport use. Consequent- 
ly, they were lost to MATS from August 
1953 until the completion of the operation in 
May 1954, a period of 10 months. Had the 
aircraft not been demodified at the end of 
IVY, the expense of remodifying could have 

, . 

been eliminated and the ahcraft could have i 
been utiiized most profitably in UPSHOT- 
KNOTHOLE. Since the aircraft were used 
by the Air Task Group two weeks in Octob- 
er 1953 and for the operation from 1 Febru- 
ary until 15 May 1954, they were not being 
utiiized for six of the 10 months during which 
they were lost to MATS. Had they still been 
modified from Operation IVY and had they 
been assigned to an organizatior~ that could 
have utilized them in their modified condi- 
tion; the three months they were idle between 
A@ Task Groue mi.yi~ns and the 60 days re- 
;ti&for modification would not have been 

CONCLUSIONS 
. 

1. Demodifying photographic ahcraft 
at the conclusion of an operation and then 

gse continental tests is the C-54 type 

modifying them again for the next operation 3. The c-54’s modified for the photo- 
is not economical utilization of aircraft and graphic mission were not properly utilized 

funds. during the period November 1953 - January 

2. The most suitable ahcraft for ac- 
1954, dw to their being assigned to an or- 

compiishing the photo n&&ion in both over- 
s$ngp could not use them in their 

. 
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COMMUNICATIONS 
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The communications tasks on Operation 
CASTLE were: 

f 

1. To provide l,and based communica- 
tions lii to enable Air Task Group 7.4 to 
maintain contact with its outlying logistical, 
weather and administrative support agencies. 

2. To provide the land based air-ground 
radio channels necessary for control and 
safety of the test aircraft. 

3. To furnish the land based aids to 
aerial navigation. 

4. To provide and monitor the task 
group communications security program. 

The planning and supervision of these 
tasks were the direct responsibility of Head- 
quarters, Air Task Group 7.4 as was also the 
necessary coordination with Joint Task Force 
SEVEN Headquarters, other task groups, 
and major air comm.ands. The execution of 
these tasks was primarily a function of the 
Communications Element of the Test Servic- 
es Unit which was provided by the Airways 
and Air Communications Service (AACS). 
Certain minor support was furnished by the 

JOINT PLANNING FOR COMMUNICA- 
TIONS FACILITIIES 

t 
;.. . , : : . 

1 

‘1 

. 

The high frequency radio termina- 
tions on ENIWETOK ISLAND necessary to 
provide the circuits for point-to-point and alr- 
to-ground communications~ere in many IP 
spects not satisfactory. This was not because 
of faulty or insufficient equipment of the pro- 
per types, but because of the layout of the 
physical plant utilized. High frequency re- 
ceiving antennas were located in an area 
where the density a8 vehicular traffic was 
greater than at any other point on the island. 
The noise level of receivers was unduly high. 
The transmitting antenna farm, shared joint- 
ly with the Signal Corps, was over-crowded 
to the extent that not one antenna was so lo- 
cated as to be out of the radiation pattern of 
several adjoining antennas. Beat frequencies 
and harmoni- were created and at times 
caused interference at the receiver station 
located at the opposite end of the island. The 
Joint Relay Center was situated more than 
a mile from the AACS Communications Cen- 
ter. The multiplex gear in the Communica- 
tions Center, being oo widely separated from 
the SAMPSON synchronous equipment, 
created a host of difficulties involving the 
rcsync” pulse and bias. Operating and mes- 
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Test Support Unit, provided by the Air Force 
Special Weapons Center (AFSWC). Ml ele-- - - 
ments of Air Task Group 7.4 furnished per- 
sonnel to provide organizational and field 
maintenance on organic electronic equipment. 

The over-all communications require- 
ments of Air Task Group 7.4 for Operation 
CASTLE were fulfilled in a satisfactory man- 
ner. The problems and weaknesses were 
mainly caused by the lack of early long range 
and detailed joint planning for facilities, by 
deficiencies in the initial engineering and in- 
stallation work accomplished by the AACS, 
and by the fact that the Communications 
Element Commander did not have the oppor- 
tunity or the authority to insure that his 
element would be prepared to fulfill its mis- 
sion by the scheduled date. Although these 
initially created an unexpected workload dur- 
ing the period immediately preceding the 
first scheduled detonation and did hamper 
efficient communications to an extent dur- 
ing the operational period, the over-all qual- 
ity of service rendered was unquestionably 
adequate. 

sage handling procedures were complicated 
by having two widely separated Communica- 
tions Centers, one Air Force and one Signal 
Corps. 

The basic reason for the technical dii- 
culties was the necessity for utilizing a com- 
munications plant in the Pacific Proving 
Ground that existed almost solely as a result 
of GREENHOUSE and IVY. The over-all 
communications scheme for CASTLE never 
became an entity. It wasn’t planned - it just 
grew. Each succeed@ test, involving devic- 
es of higher and higher yield, called for more 
and more point-to-point communications links 
as the various elements of the Joint Task 
Force were forced to separate over wider 
expanses of the Pacific Ocean Yet, the ac- 
tual physical plant used for communications 
.remained relatively the same. Each task 
group continued to plan for its own requir- 
ments and there was no concerted effort to 
plan for joint use of facilities 

These deficiencies were recognized be- 
fore the completion of the CASTLE opera- 
tional phase and corrective action was ini- 
tiated. The communications personnel of 
Joint Task Force SEVEN met at PARRY 
ISLAND on I2 April 1954, to discuss current 
problems and to establish criteria for require- 
ments for future operations. Recommenda- 

. 



tions for future requirements were complet- 
gWo;gl May 1954, and incorporated the fol- 

where the transmitters now are located on 
ENIWEXOK ISLAND. 

. 

1.’ An off-island joint transmitter site. 
2. A joint communications center for 

all three participating services, the civilian 
scientists and the-contractors. 

4. Extensive use of single sideband 
equipment. 

A cursory glance indicates that action on 
these four contemplated changes would ellm- 
inate the difficulties discussed above. 

3. A joint receiver site to be located 

CONCLUSIONS 

:, : _, .,... 
:- :.:;.; 

l. The physical plant available to Joint 
Task Force SEVEN for communications has 
not kept pace with increased requirements 

2. Present actions underway to improve 
communications facilities will eliminate the 

AIRWAYS AND AIR COMMUNICA- 
TIONS SERVICE PLANNING AND EN- 
GINEERING 

The task of providing land based 
communications, air-ground radio, and aids 
to aerial navigation was a responsibility of 
the AACS and their detailed missions were 
received in the form of an air operations 
plan from Air Task Group 7.4. Due to the 
long lead time required to plan for and ob- 
tain equipment, this air operations plan was 
received by the AACS at a later date than 
was desired. Even so, it iii believed that 
AACS had more than adequate experience 
and technical knowledge to translate the plan 
into rapid and firm actions to meet the oper- 
ational deadlines. 

‘. I~_. ,. ... 

In preparation for CASTLE, the in- 
stallation and maintenance personnel of AA- 
CS were unacceptably late in completing the 
communications requirements. Thirty days 
before the first shot was sclheduled, not one 
facility was completely or satisfactorily in- 
stalled. The fundamental principles of good 
electronic engineering practices had not been 
observed. Each of the circuit terminations 
had to be r-e-engineered and reinstalled. This 
was accomplished only by the complete co- 
operation of all the AACS activities in the 
Pacific area. This thirty-day delay seriously 
interfered with the intensive training pro- 
gram that had been planned. The circuits 
could not be turned over to operating person- 
nel for rehearsals, operator indoctrination, 
and general refinement. Maximum opera- 
tional efficiency was not attained until after 
the first detonation had occurred. 

difficulties that were encountered. 
3. There has not been provision for 

complete joint use of communicalions facili- 
ties by all participating military and scien- 
tific agencies. 

One reason for thls deficiency was 
that no one in AACS was in a position to 
monitor the pkuming for and accomplishment 
of the work beii done for Air Task Group 
7.4. There was little, if any, direct liaison 
between Joint Task Force S~V and AA- 
CS. During IVY, AACS had a liaison officer 
assigned to the Office of the &&&ant Chief 
of Staff, J-5, Joint Task Force X32. This of- 
ficer assisted both his own headquarters and 
Air Task Group 132.4 immeasurably. In ad- 
dition, he served as monitor and provided 
continuity of experience and background for 
the evolvement of the Air Force communica- 
tions requirements from the planning stage 
through the installation phase and on into 
the operational period. During CASTLE, 
there was no such officer to furnish contin- 
uity. Consequently the plans never were 
translated into working installation specifica- 
tions and drawings. 

Another reason’ for the deficiency 
was the late assignment of the officer who 
was to command the Communications El+ 
ment. His assignment was made just. three 
months prior to the operational period and 
he had limited opportunity to become ac- 
quainted with the planning background or 
with the intricacies of joint communications 
Also, he did not have the opportunity to re- 
view the technical qualifications of the per- 
sonnel authorized for his organiration. The 
Communications Element Commander did 
not have control over the Installation and 
Maintenance Team and thus could not take 
appropriate action. to meet the installation 
deadlines. 

CONCLUSIONS 

1. The AACS has a m.ajor task in pro- Task Group. 
viding communications services to the Air 2. During the planning, engineering, 
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and installation phases for communications, 
close coordination di.d not exist between 
Headquarters, AACS, Joint Task Force SEV- 
EN, the five task groups, and the operating 
units within AACS. 

cific Proving Ground to become personally 
acquainted with the progress of installations 
engineering and the status of equipment. 

3. The AACS Communications Element 
Commander was not designated in time to be 
thoroughly indoctrinalted, or to visit the Pa- 

4. The AACS Communications Element 
Commander did not have the necessary con- 
trol of the installation and maintenance per- 
sonnel to insure that equipment was install- 
ed as scheduled. 

RADIOTELEPHONE AND RADIOTELE- 
TYPE COMMUNI~CATIONS ABOARD A 
COMMAND SHIP’ 

It was a responsibility of Air Task 

CONCLUSIONS 

Group 7.4 to furnish detailed weather infor- 
mation to the Joint Task Force SEVEN Com- 
mander aboard the Gommand Ship, a Navy 
AGC, and to relay necessary aircraft control 
information back and forth between the Air 
Operations Center (AOC) on ENIWETOK 
ISLAND and the Comlbat Information Center 
(CIC) aboard the Command Ship. To ac- 
complish this, Air Task Group 7.4 had three 
high frequency radio-telephone channels and 
one multiplex radioteletype circuit installed 
aboard this ship. In addition to these cir- 
cuits, the Headquarters, Joint Task Force 

SEVEN, and each of the task groups bad 
high frequency terminals installed, all of 
which were either teletype or voice. Since 
the type of vessel used was designed primar- 
ily for CW in the high freqency band, it was 
not capable of accommodating the required 
number of teletype and voice circuits. This 
was because of the lack of terminal facilities 
and the overlapping antenna pattern. The 
end result was interference between these 
circuits to the extent that weather informa- 
tion could not be passed lover the assigned 
circuit It was necessary to use the circuits 
intended for aircraft control traffic. [This 
practice was not satisfactory in that the con- 
trol circuits between the AOC and CIC were 
not capable of handling the volume of traffic 
required. 

1. The Command Ship did not furnish 
adequate facilities for terminating high fre- 
qsg radiotelephone and radiotelegraph 

. 

NAVIGATION AIDS 

To provide navigational as$sgg 
for air operations, it was necessary 
lish aids at various locations. On ENIWE 
TOK ISLAND, there was LORAN, GCA, RA- 
CON, VHFIDF and a low frequency radio 
homing beacon. There was a RACON and a 
homer on MAN ISLAND in the BIKINI 
ATOLL, a homer at RONGERIK ATOLL, 
and homers aboard the Control Destroyer 
and the USS CURTLSS. 

In regard to those aids which were 
land based, there were two problems. The 
LORAN Master Station could not monitor 
the WAKE ISLAND rate because of interfer- 
ence. Consequently, the master station had 
to transmit a blinking signal over 50 per- 
cent of the time. This interference was caus- 
ed by the proximity of the LORAN Station 
operated by the Coast Guard and the high 
frequency transmitting antennas used by the 

2. The high. frequency antennas install- 
ed and used on the Command Ship caused 
mutual interference between circuits. This 
resulted in excessive circuit outage time. 

Air Force and the Signal Corps. Tbii prob- 
lem could be solved by moving-the high fm 
qg&ransnsrters to an off&and rite, as 

The other problem was concerned 
with the radio homing beacon and the radar 
beacon (RACON). at BIKINI ATOLL These 
were installed on the island of NAN for at- 
tended usage. However, the after effects of 
high megaton detonations on the atoll rend- 
ered both these aids practically useless. It 
was impossible to man these facilities during 
the detonations and the residual radioactive 
contamination on the island after detonations 
precluded personnel from providing necessary 
periodic maintenance. Anticipating the pos- 
sibility of the loss of land b.ased aids, the USS 
CUBTISS had been equipped with a radio 
homing beacon. Tbii USS CUBl”IS Beacon 
was used on all shots because the homer on 
NAN failed as a result of each BIKINI de- 
tonation. 
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CONCLUSION 

1. The ENIWEXOK LAORAN Station cause it was not designed for unattended 
was unsatisfactory as a navigation aid be- 
cati of interference fi%xiFhigh frequency 

service and it was not adequately protected 
from the effects of the detonations. - 

transmitting antfmnas. 3. 
2. The FLACON must be a land based, 

The requirement for a low frequency 
radio homing beacon in the vicinity of BI- 

fixed position installation. The one installed 
on BIKINI ATOLL was unsatisfactory be- 

KXNI was successfully fulfilled by utilizing a 
homer placed aboard a Navy vessel. 

.: : . .: ; :’ 
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THE AIR CONTROL SYSTEM 
INTRODUCTION the ENIWGTOK area operated under direct 

-. --_ 
The air control-system-operated by Air 

Task Group 7.4 included control of all air 
operations, except aii defense which was a 
Navy responsibility. Primary components 
of the system were the control agency and 
Task Group Command Post ln the Command 

control of .the ENIWETOK AOC The Con-- - 
trol Destroyer was positioned to extend radar 
and control coverage as required by each test 
event. The BB-36 control aircraft provided 
scientific direction and clor;e control of sampl- 
ing aircraft operating ln the immediate cloud 
are& 

Ship Combat Information Center (CIC), the 
ENIWEI’GK Air Operations Center (AOC), 

Complete details of the alr control opera- 

the Control Destroyer Combat Information 
tion are covered ln the February ‘and May 

Center, and the Control FU3-36 alrcrafL The 
installments of tlte Air T(ask Group 7.4 his- 

Command Ship CIC exercised over-all con- 
tory. Major points concerning the general 

trol jurlsdlctlon and, ln addition, directly op 
control system, the Command Ship CIC, and 

erated control activities ln the BIKINI area. 
the AOC, which are not standard and are 

Agencies concerned with aircraft control in 
pzne;twti future operations, are summar- 

. . 

.. !, . . 
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THE GENERAL CONTROL SYSTEM 

Integration of all units concerned 
with aircraft control into one centrally dl- 
rected and coordinated system was recognlz- 
ed as essential during the planning and train- 
lng stage of Operation CASTLEL The lnher- 
ent hazards of the operation as well as those 
of constant overwater operations, with ex- 
tremely limited emergency Ianding facilities, 
demanded the adoption of a system of con- 
trol which would provide continuous position 
observation and plot: of each airborne alr- 
craft by electronic means. Thls system allow- 
ed positive control instructions to be passed 
to pilots at all times. It was apparent that 
only through complete integration of the 
widely dispersed control elements could con- 
tinuous and posltiv~ control be achieved. Dur- 
ing the overseas unit trahdng phase, this ln- 
tegration was eventually brought into being, 
but only after several incidents which could 
have led to serious a&dents 

These dlfflcXllties were prlnclpally 
encountered ln the coordination of the var- 
ious activities concerned with alrcraft control 
in the area of KNIWl?X’GK ATOLL The ac- 
tivities included the clontrol Tower, GCA, Air 
Route Traffic Control., Approach Control, Air 
and Sea Search and Bescue Control, and Air 
Operations Center ControL They were equip 
pedandmannedbytheMilitaryAir’hns- 
port Service, Air Force Special Weapons Cen- 
ter, and Air Defense Command personnel. 
All of these units arrived ln the forward area 
at approximately the same time and immed- 
iately prior to arrival of the operational air 
units Although Command Post Exercise 
type tmining of these control units was ln- 
itiated at the earliest possible date in order 

to weld them into an effective control team, 
the air units were ready to commence uhit 
training at approximately the same time. 
Thus, although positive control was vi&l to 
planned unit alr training, as well as to safety, 
it was not available. 

As mentioned in the Communica- 
tions portion of this report, delays in install- 
ation of various items of communications 
equipment seriously hampered the operation 
of various control agencies; but of even great- 
er importance were the following inadequao 
ies in the methods of open&ion of the control 
system: 

l. Failure of each control element 
to pass control of aircraft to other control 
elements in a sufficiently positive manner. 

2. Failure of each control element 
to pass necessary information on ahcraft 
under its control to other concerned control 
eIements 

3. Failure of each control element 
to request a&stance from other control ele- 
ments before becoming saturated by control 
load. 

4. Failure of each control element 
to transmit instxuctions and information to 
other control elements in an intelligible and 
standard manner. 

Solution of these problems was ef- 
fected by: 

1. Elimination of conventional grid 
systems for-exchanging aircraft positioning 
information by the control agencies and sub- 
stitution of a simple numerical system to be 
used as standard procedure for pilots and all 
control agencies. This system consisted of 
six numbered positions corresponding to fixed 
geographical positions. Position one was take 



off, position two was ACCUC control 
change-over point, position three was arrival 
at H-hour position ln the operational area, 
position four was leaving operational area, 
position five was CIGAGC control change- 
over point and position six was landing. 

2. Provision ln each control agency 
of aircraft status and control. boards design- 
ed to display to the view of all controllers, 
at all times, up-to-date positioning lnforma- 
tititigztiz numerical isystem on each 

3. Subordination of all ENIWE 
TOK ATOLL control agencies to the sole dl- 
rectlon of a Senior Controller ln the AOC. 
Airways and Alr Communlmtlons Service 
(AACS), Search and Rescue (SAFt) control 
facilities and the Naval Liaison Section were 

physically positioned in the AOC Control 
Room. Complete coordination of control fac- 
ilities was affected by designating the senior 
duty controller as the representative of the 
Air Task Group Commander, with authority 
to make operational decisions affecting the 
control of all aircraft within the Pacific Prov- 
lng Ground 

4. Inter&e tralnlng of the control 
agencies as a system ln all standard operat- 
ingprocedures. 

Tht.9s, although the lnadequacles in 
system-Wirling of the control agencies ser- 
iously interfered with the scheduled overseas 
air unlt tramlng, these solutions proved ex- 
tremely effective by the tlme of the first op 
erational event on 1 March 1954. 

, 
CONCLUSIONS 

L For an operation similar to CASTLE, 
lntegration of all elements concerned with 
ah-craft control into one centrally dii 
and coordinated contro1 system was essential 
to mission success and to safety. Such a sya- 
teeu/~~loped and ut&zd by Air Task 

2. ‘ControI eIements in the E%IWEXGK 
area were not in position sufficiently in ad- 

vance of the arrival of air units to permit 
adequate system-training and therefore were 
not adequately trained! at the time the air , * 
units arrived, to provide required aircraft 
control for the scheduled overseas training. i 

3. In atomic test ahcraft control pro- 
cedures, the simple numerical system of stat- 
ing ahcraft positions was superior to con- 
ventional grid systems. 

THE COMMAND SHIP COMBAT 
INFORMATION CENTER 

As a result of the con@1 equipment 
Ezi.en;ge experienced durmg Operatlpn 

CASTLE rehearsal at San Dl+ 
go, several unusual modificaltions were made 
to equip the Command Ship adequately as 
both the supervisory agency of the CASTLE 
Air Control System and as the Air Task 
Group 7.4 Command Post for operational per- 
iods. These modifications included relocation 
of VHF antennas to provide effective radla- 

tion patterns, and installation of individual 
IFF slave boxes and communications selector 
switches at each control console. In addition, 
the CIC was rewired and ‘a total of seven 
Plan Position Indicator (PPI) Soopes and a 
URD-2 VHF/DF unlt were installed. Super- 
ior work was performeby the 11th Naval 
District in accomplishing these modifications. 
These modifications, combined with expert 
electronic maintenance aboard ship, resulted 
ln satisfactory CIC comrnunlcations, radar 
and IFF facilities during the entire operation. 

CONCLUSION 

The modlflcations made in the CIC of 
the USS ESTES resulted ln the elimination 
of communications and control equipment de- 
ficiencies experienced during previous tests 

THE AIR OPERATIONS CENTER 

The EMWETOK AGC was not radar 
equipped, but maintained a scope control cap- 

24 

and provided A$ Task Group 7.4 with an 
effffd xnnsory control agency and 

ability through lnstallatlon of an improvised 
Identification Friend or Foe (IFF) interro- 
gator system with two PPI Scopes. The IFF 
System proved reasonably effective in con- 
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trolling aircraft in the E NIWEIOK area. It 
was particularly effective in assisting GCA 
and Approach Control. in the instrument land- 

--. ing of -jet fighters during periods of heavy 
shower activity when radar control alone 
was impossible. It also permitted positive 
control of ali aircraft within a 150 mile radi- 
us of ENIWEIOK, regardless of weather 
conditions, when IFF’ equipment in both air- 
craft and the AOC was operating satisfactor- 
ily. The primary disadvantages of this sys- 
tem, as compared with a combined radar-IFT’ 
control system, were its inability to track 
aircraft without installed IFF, its inability 
to track aircraft with inoperative IFF’ and 
its inability to track any aircraft when the 
IFF’ interrogator in ,the AOC was inopera- 
tive. It was necessru ry to control transient 
aixraft by dead reckoning, since they were 
not IFF equipped. It was impossible to con- 
trol emergency SAK intercepts positively 
when the aircraft in distress was not IFF’ 
equipped. Although no aircraft were lost as 
a result of these deficiencies in the control 
system, adequate safety of flight operations 
was not guaranteed by the IFF control sys- 
tern alone. Since the AOC was not radar, as 
well as IFF’, equipped, it was necessary to 
abort several missions either because the IFF 

interrogator in the AOC was inoperative or 
because IF’F equipment in individual aircraft 
failed. During the event conducted in the 
ENIWETOK ATOLL areal, it was necessary 
to use the Command Ship solely for control 
purposes since the AOC, although located 
only a short distance from ground zero, was 
not radar equipped and therefore did not 
have sufficient scopes or the positive control 
capability required to conduct the control 
operation. It was necess;uy for the Navy 
Task Group to establish an Air Defense Con- 
trol Section in the AOC to assure proper co- 
ordination of Navy Task Group air defense 
operations and Air Task G;roup aircraft con- 
trol operations. Since the AOC was not ra- 
dar equipped, it was further necessary for 
the Navy Task Group to maintain a destroy- 
er in the g NIWETOK area to control ENI- 
Wl&)K au defense operations. The AN/ 

_ AN/Fps-6 is a standard USAF 
Ground Control Intercept (GCI) radar com- 
bination, providing full radar and IFT’ con 
trol capability, including height fading. Tln$ 
installation could be adequately hous 
the present IYP ENIWEXO:. * 
Center. Its operation andI!n&nz! w% 
require approximately 25 people above that 
required for CASTIX AOC operations. 

CONCLUSIONS 

L Effective, economical mission ac- 
complishment and safety of flight operations 
in the ENIWEXQK arta were not adequately 
guaranteed by the AOC IFF’ control system. 

2. A combiiation radar-IFF control 

system does exist in the AN/FPS3 and AN/ 
FpS-6 radars which, if installed in the AOC, 
would greatly increase effective, economical 
mission accomplis~Ksaf’af’~ of flight 
operations in the 
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SEARCH AND RESCUE 
INTRODUCTION 

The 78th Alr Rescue Squadron (ARS), 
KWAJALEIN, M.I., was designated to pro- 
vide aircraft, aircrews and Search and Res- 
cue (SARI controllers to the Air Task Group 
for Operation CASTLE. This squadron had 
been originally scheduled for deactivation on 
1 January 1954. However, the deactivation 
was delayed until the end of the fourth quar- 
ter of fiscal year 1954 ln order to provide 
SAR for Operation CASTLE at ENIWETOK 
This was to be the sole mission of the squad- 
ron during this extension. 

Due to circumstances beyond the control 
of Headquarters, Air Rescue Service, the 
squadron was required to continue SAR cov- 
erage for the KWAJALEIN area as well as 
fulfill the Alr Task Group SAR requirements 
in the ENIWEXOK-BIKINI area. The exten- 
sion of the normal mission and addition of 
the new mission caused many problems ln 

. the procurement of additional aircraft, air- 
crews and equipment Aircraft were rotated 
between KWAJALEIN and ENIWETOK with 
most of the maintenance being performed 
at KWAJALEIN, thus dividing the organi- 
zation into two units. 

OPERATIONAL PROBLEMS KWAJALEIN. 
The divided responsibilities assign- 

In order to perform its mission, the 
78th Air Rescue Squadron had to procure 
additional aircraft, crews, SAR control per- 
sonnel and equipment to augment the exlst- 
ing squadron capabilities. This required ad- 
ditional security clearances, training, corros- 
ion control of aircraft, and modification of 
PP-1 kits and electronic equipment. Com- 
ponents of the Mark 10 IFF Interrogator 
.Transponder ln most of the SA-16’s were not 
operational until immediately prior to the 
operational phase of CASTLE. This serious- 
ly hampered training in the proper use of 
vital equipment. 

When the 78th ARS was given the 
responsibility of SAR for ENIWETOK ln ad- 
dition to KWAJALEIN, it necessitated the 
designation of a commander for the new unlt 
at ENIWEIQK. It was decided that the 
Commander of the 78th ARS at KWAJA- 
LEIN would serve as commander of both un- 
its. To fulfill the responsibllltles of both posl- 
tions required the commander to answer to 
two headquarters, hiii permanent organiza- 
tion, the 11th Air Rescue Group, Hickam’ 
AFB, T. H., and hls temporary organization, 
the Test Services Unit, Air Task Group 7.4, 
ENIWEXOK, M. I. After being so designated, 
it was found that he was frequently needed 
at both locations at tlhe same time. Thls fact 
was disconcerting to his superiors, his sub- 
ordinates, and himself, and the only solution 
was to appoint another commander for the 
element at ENIWEXOK. Thls was done and 
the Commander, 78th ARS returned to 

ed to the squadron resulted in dividing the 
efforts of the entire squadron. They were 
burdened with SAR responsibility for. two 
separate areas with only five SA-16 air&aft. 
The Air Task .Group required three aircraft 
in commission at ENIWEYIOK on all shot 
and rehearsal days. Because of the uncer- 
talnty of shot dates caused by weather con- 
ditions, this required three aircraft at ENI- 
WETGK almost constantly, leaving only two 
at KWAJALEIN for supporting the mission 
there. During certain periods, because of in- 
commission status and division of responsibil- 
ity with so few ah-craft, the KWAJALEIN 
area was virtually without SAK capability 
had it been required 

It had been established that only 
minor maintenance would be performed at 
ENIWEIOK, whleh meant the aircraft and 
alrcrews had to be rotated between KWAJA- 
LEIN and ENIWEXGK for the accompllsh- 
ment of major maintenance requirements. 
This rotation caused additional flying hours 
on the a&craft and was not conducive to first 
cl~~~mxxe at all times, even though 

ENIWEIGK were .eventually 
in commission when needed. 

No major items of supply were main- 
tained at ENIWEXG K for SA-16’s thus leav- 
ing aircraft out of commission for parts for 
excessive periods when malfunctions occur- 
xt?d at that base. All obstacles were overcome 
but more thought in the pre-planning and 
use of SAR facilities was desirable. 

CONCLUSIONS 

1. Divided responsibllty resulted ln on- 
ly partial effort beiig extended to each re- 

sponsibility. In fulfllllng the requirements 
of Air Task Group 7.4, the SAFt Element 
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Commander could not effectiirely perform 
his remaining mission. 

2. It was impractical fior a unit as small 
as the 78th Air Rescue Squadron to be di- 
vided in both organization and responsibility. 
This method of operation caused weakness 

in both the structure and effectiveness of 
the organization. An inadequate number of 
aircraft had been furnished the squadron to 
fully meet mission requirements for both re- 
sponsibilities. 

i 
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INTRODUCTION 
An average of approximately 70 USAF 

aircraft, consisting of nine different types, 
participated in Operation CASTLE. Three 
types of these aim-aft were permanently as- 
signed to ENTWETGK and presented no par- 
ticular problem The remaining six types 
were furnished by the various major com- 
mands and operated only for a period of four 
months in the forward area. The aircraft 
furnished by the Str;ategic Air Command b 
(SAC) and the Wright Air Development Cen- 
ter (WADC) were logistically supported in 
the forward area by the use of the SAC 
flyaway kit system, with a considerable por- 
tion of the supplies being transported to EN- 
IWETOK in participlating aircraft. The 
Sea& and Bescue aimraft and Documentary 
Photographic ahxx&t, furnished by the Mil- 

‘. , * 
., ..:I 

REQUIREMENTS LISTS 

The requirements list submitted by 
the ARDC unit for the support of the 15 F- 
84 sampIer aircraft was based on consump 
tion tables (tables II and tables XVI) de- 
veloped by Headquarters, Air Materiel Com- 
mand (AMC) for this ‘type of aircraft. Head- 
quarters, AMC tables are developed from 
world wide consumption data and do not re- 
&ct the variables in consumption of aircraft 
spares brought about ‘by the age of aircraft, 

\ 

type and Iength of missions flown, altitudes, 
climatic conditions, etc. These tables are de- 
signed to support a given number of aircraft 
for a specific period of time. The use of these 
tables to support a smaUer.number of aixraft 
for a shorter or longer period of time, re- 
quires the manual adjustment of quantities 
of each line item. Units using this method of 
computing requirements are prone to add 
additional quantities of each line item to be 
sure that adequate quantities are avaiIabIe 
in the event that they experience unusuaI 
consumption rates on a specific item This 
fact is particularly tfue in the category of 
high dollar cost or critical itemsAn short sup 
ply which the unit has had difficulty in pro- 
curing at its home station. Data compikxi 

SUPPLY PRE-POSITIONING’VERSUS FLYAWAY KITS 

itary Air Transport Service (MATS), were 
supported in a similar manner from Air Force 
base supply stocks at Hickam AFB through 
a service stock operated at KWAJALEIN. 
The nine weather reconnaissance aircraft and 
15 F-84 sampler aircraft supplied by MATS 
and ARDC, respectively, were supported 
through the ENIWEXOK Air Force Base 
supply on the basis of requirements lists de- 
veloped by these units and submitted to the 
Air Task Group Headquarters during the 
planning phase of the opemtion. Upon re- 
ceipt of these requirements lists at Air Task 
Group Headquarters, they were forwarded 
to the Air Task Group I&&on Officer at the 
Sacramento A& Materiel &a (SMAMA), 
who pIaced the requirements in supply chan- 
nels for shipment to the Base Supply Officer 
at ENTWETCK. 

during the operational phase by the ENI&- 
TOK Air Force Base SuppIy Officer shows 
that consumption was experienced In less 
than ten percent of the line items originally 
requested to support these 15 F-84 ahcraft 
5 &:.in,398 line items were requisition- 

ENIWEXOK Au Force Base 
Supply Officer in support of these aircraft 
which had not been ordered in the original 
requirements list The requirements list sub- 
mitted for support of the nine WB-29 aircraft 
was based on the same list submitted for Op- 
eration nTy but did not appear to have been 
corrected to reflect the actual consumption 
experienced during that operation. For ex- 
ample, consumption was experienced in only 
28 percent of the line items contained in the 
original requirements list submitted to this 
Headquarters. Also, during the operation 
phase, 199 additional Ltne items were req ur? - 
itioned through the ENIWETGK Air Force 
Base Supply Officer which were not included 
in the original requirements list The ENI- 
WETOK Air Force Base supply records also 
show that 88 of the additional line items re- 
quisitioned by these two units after arrival 
in the forward area were on an aircraft out 
of commission for parts (AOCP) basis. 

CONCLUSIONS - 

L Sufficient information was not avail- 
abIe in ail cases upon which to base adequate 
~u.$e~&sts for the support of opera- 

2. In those instances where information 
was availabIe from prior tests, adequate con- 
sideration was not given to actual consump 
tion experienced during the previous opera- 
tion. 
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PRE-POSITIONING OF SUPPLIES 
VERSUS SUPPORT BY FLYAWAY KIT 

During Operation CASTLE, certain 
-I-_ __ units supported their aircraft in the forward 

area by pre-positioning supplies. This involv- 
ed the stockpiling of critrcal aircraft spares 
in the forward area to await the arrival of 
the unit which ordered these items and the 
development of a possible requirement. This 
method placed critical items in a relatively 
long pipe line thereby rendering them una- 
vailable for consumption during this shipping 

’ process. The depots preparing these items 
for shipment must utilize expensive contain- 
ers, packing, crating and preserving materials 
for surface movement of sm.all quantities of 
each line item to the forward area. In many 
cases, the cost of individual packaging of 
small quantities of expendable items exceeds 
the cost of the item itself. Upon receipt of 
the items by the Base Supply Officer in the 
forward area, they must be processed 
through receiving, unpackaged, identified 

!,; ,I.. ;‘I’, 
i . - and,picked up on the accountable records and 

placed on the shelf in a warehouse, thereby 
consuming critically short storage space. Up 
on completion of the operational phase, the 
items then become excess in the forward ar- 
ea. In order to identify these excesses, the 
Base Supply Officer must screen thousands 
of stock record cards. The expensive and 
time co nsuming process of preparing these 
excesses for surface transportation back to 
the zone of interior (ZI) and: to the appropri- 
ate zonal depot must be repeated. This 
method of supply support for a relatively 
short operational period, inevitably results in 
unwarranted priority demands being placed 
on an alrezidy over-burdened supply system 
and in the disruption of the normal flow of 
supplies of all units. 

:. ‘. ._ ;, :.. 
The method of PIXZ-positioning of 

supplies for an operation of this nature, has 
the following disadvantages: 

L critical aircraft. spares are plac- 
ed in a long pipeline and hn stfrage for as 
~~~m~~to four months poor to actual 

2. Expensive packing and crating 
methods must be employed to prepare items 
for surface movement to destination. 

3. Upon arrival of items in the for- 
ward area, they must be unpackaged, identi- 
fied, accounted for and warehoused. 

4. Critical storage space is requir- 
ed to store these pre-positioned items until 
the units ordering them arrive and develop 
a requirement. 

5. Items not consumed during the 
operation become excess to the requirements 
of the Base Supply Officer and necessitate 

an excess disposition program. 
6. The return of these excess items 

requires the expensive process of packing and 
crating for return surlace movement to the 
appropriate zonal.depotsin the ZI;- - . .- - - - - .- 

Units using the flyaway kit system 
requisitioned their spares from the Base Sup- 
ply Officer at their home station and assembl- I 
ed them into a kit just prior to departure for 
the forward area. The kits consisted of 
specially constructed bomb bay bins or box- 
es for the transporting of aircraft spare parts 
aboard the unit aircraft or aboard the same 
vessel transporting the aircraft to the for- 
wardarea. A mlnimum of packing and crat- 
ing is required to move aircraft spares in this 
manner and results in a savings in transpor- 
tation costs and in utilization of critical Mil- 
itary Sea Transport Service (MSTS) and 
MATS facilities. Accountability for the items 
involved rests with unlt supply officers and 
all items remain in possession of the units 
during the operational phase. Issues are 
made direct to maintenance personnel from - 
the kits on an exchange basis which facili- ’ 
tates maintenance operations. The kits are i 
compact and do not require special storage 
space such as critical warehouses. Upon 
completion of the operation, the kits, includ- 
ing reparable or unused serviceable items, 
accompany the units to their home stations 
in the same manner as they were transport- 
ed to the forward area. 

Units utilizing *the flyaway kit sys- 
tem must exercise greater supply discipline 
since they must support themselves through- 
out the operation from their own resources. 
They cannot afford to hoard critical items 
or requisition excess quantities since they will 
be burdened with handling and transporting 
these excesses to and from the forward area. 
They must maintain accurate records of the 
consumption of aircraft spares and keep this 
data current in order to sustain themselves 
during the operation. Thls incentive discour- 
ages wasteful maintenance practices and en- 
courages true supply discipline in its strict- 
est sense. 

A comparison between the above 
system and the pre-positioning method dis- 
closes that the flyaway kit method of sup 
porting the operation of aircmft at remote 
locations outside the ZI for temporary per- 
iods, offers the following advantages: 

L Careful consideration is given 
the requirements of the unit, resulting in the 
quantities requisitioned approximating actual 
requirements. 

2. Expensive packing and crating 
for surface transportation is eliminated. 

3. Savings in transportation are 
real&d by using unit aircraft to transport 
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aircraft spares to the forward area. 
4. Accountability is simplified and 

. tenance personnel’ on an exchange basis, 

items are available continuously for use by 
thereby facilitating maintenance activities. 

the unit from time of departure until return 
6. Requirements for costly con- 

struction of additional supply warehousing 
;- --.--- tohomestation. - - - 

5. Issues are made dir& ‘to- main- - 
for temporary utilization are eliminated. 

CONCLUSION 

Thti flyaway kit system is the most ec- 
onomical and efficient method of providing 

numbers of various types of aircraft at ENI- 

supply support for the operation of large 
zK&zLAND for relatively short per: 

. 

I 
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CONSTRUCTION’ REQUIREMENTS 
INTRODUCTION 

During Operation IVY, Air Task Group 
132.4 was located at KWAJALEIN ATOLL 
rather than with the remainder of the Joint 
Task Force on ENIWEXOK ATOLL. Ex- 
perience during IVY proved that Air Task 
Group efficiency and economy could be great- 
ly improved if the air base on ENIWETOK 
ISLAND could be madie to support the Air 

EFFECTS OF CONSTRUCTION ON AIR 
TASK GROUP OPERATION 

In early February 1953, Headquar- 
ters, Joint Task Force r;ent a survey party to 
ENIWEI’OK to consider, among other sub- 
jets, the construction requirements submit- 
ted by Alr Task Group 132.4 during IVY. 
This team, which included an Air Installa- 
tions representative from Headquarters, 
gAFiocommended construction protects 

. . 
1. Repave the eastern 3,650 feet of 

the runway using two-inch plant mix with 
emulsified asphalt. 

2. Build up ‘the runway shoulder 
to match the new pavement and apply dust 
palliative. 

3. Construct a turn-around area 
with nine-inch coral ‘base and a two inch 
plant mix surface. 

4 Improve all of the parking ap- 
rons by scarifying and adding approximately 
one and one-half inches of crushed coral plus 
a dust palliative. 

5. Extend the west over-run to the 
runway by approximately 125 feet. 

6. Constnrct a concrete decontam- 
ination pad with an access apron similar to 
the adjacent apron. 

7. Minor rehabilitation to the air- 
field lighting system. 

8. Rehabilitate the POL storage 
area, pump house and piping. 

Just prior to the activation of Air 
Task Group 7.4 the Comman der and the Di- 
rector of Materiel visited ENIWEXOK to ex- 
amine construction plans and to insure that 
these plans covered all requirements. Follow- 
ing this survey, changes in and/or additions 
to the construction program were recom- 
mended to Headquarters, Joint Task Force 
SEVEN as follows: 

1. The movement to ENIWETOK 

Task Group operation. Studies conducted by 
Air Task Group 132.4 indicated that this was 
feasible provided certain improvements in the 
air base facilities were effected. Headquar- 
ters, Joint Task Force therefore decided that 
the Air Task Group would be located at ENI- 
WEXOK for CASTLE. To permit this, a con- 
struction plan was prepared and submitted 
to the Atomic Energy Commission (AEC) 
for funding. 

of the 20 prefabs at KWAJALEIN that were 
erected for the use of Air Task Group 132.4 
during Operation nTy. 

2. Construction of 11 additional 
prefabs for use by the various maintenance 
activities. 

3. Stabiition of an area of ap . 
proximately 20,000 square feet to be used for 
outside bulk storage of large Air Force ;up- 
ply items. 

4. Erection of two large supply 
warehouses. 

5. Widening of the existing taxi- 
ways to permit operation of B-36 type air- 

6. Surfacing of the hangar floor, 
building 118, with concrete. 

7. Rejuvenation and shoring of 
kzrig 135 to allow occupancy on both 

8. Construction of an annex on 
building 90 to satisfy space requirements for 
the Air Task Group Headqu‘arters. 

9. Erection of a parachute repack- 
ing facility. - 

10. Laying of a two-inch coral sur- 
face, bound with asphalt on taxiways. 

The above deviations from the or- 
iginal program resulted from three major 
factors: 

1. Addition of ahcraft to the pro- 
gram in types and numbers not originally 
contemplated. 

2. Lack of qualified air installa- 
tions advice in the preparation of the initial 
construction requhementa 

3. Representatives from materiel, 
operations and installations who were thor- 
oughly am+ with the problems assoclat- 
ed with the operation of an air task group, 
in atomic test operations, were not included 
in the February 1953 survey party. 

These further improvements were, 
however, approved by Headquarters, Joint 
Task Force SEVEN and added to the pro- 
gram. Deadlimes for completion of this pro- 
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gram, based upon the order in which various 
facilities would be required iin the build up 
$$tie _oper@iin, _wq _~$bhs@$ as fol- 

. . 
1.d Supply warehouse space: 1 NOV- 

ember 1935. 
2. All other buildings for operation- 

al use: 1 December 1953. 
3. All airfield improvements: 1 Jan- 

uary 1954. 
Funds were relend for this con- 

struction and work was commenced by the 
AEC contractor in September 1953. The 
4939th Test Support Group, stationed in the 
forward area, monitored the progress of the 
work for Air Task Group 7.4, forwarding 
weekly reports to the Air Task Group Head- 
quarters. 

In November 1953, when the Com- 
. mander and staff heads of Air Task Group 

7.4 visited ENIWEX?OK, the construction pro- 
:.., ‘3 gram was found to be considerably behind 

_I 2 schedule. Further! certain oonstruction pro- 
jects, though partially complete, were found 
to be unsatisfactory. These were stabiliza- 
tion of the runway shoulders and clearance of 
the approach end of the runway. Since the 
operational period was rapidly approaching 
and various high priority projects had yet 
to be completed, a meeting was held with the 
AEC contractors in the forward area to es- 
tablish new priorities and new completion 
deadlines. These changes were approved by 
the Commander, Joint Task Force SEVEN 
and work was begun in accordance with the 
new schedule. 

. ... .. .,,*_i ‘:._ 

On arrival of the advance echelon of 
Headquarters, Air Task Group 7.4 in the for- 
ward area on 3 January 1954, it was discov- 
ered that work had been delayed even on 
this new schedule. Once again a meeting was 
held with the AEC contractor and the prior- 
ities and deadlines further rearranged. 

These delays and failures to meet 
construction deadlines resulted in consider- 
able interference with planned foward area 
operational training: 

1. Various prefabricated buildings 
intended to house technical supplies, engin- 

eering and operations offices and instrumen- 
tation facilities, scheduled for completion 1 
December 1953, were not available for occu- 
pan;cy in many cases until after using agen- 
cies were in the forward area 

2. As mentioned in the Communica- 
tions portion of this report, the delay in erec- 
tion of various communications facilities ser- 
iously hampered training. In several cases, 
this situation was occasioned by delay in 
completion of construction. 

3. Electrical power requirements in 
numerous supply and maintenance buildngs 
were not satisfied until February 1954. AI- 
though the using agencies had occupied the 
buildings concerned, necessary work could 
not be undertaken because of the lack of 
power. 

4. Various airfield improvement 
projects on the aircraft parking aprons, 
scheduled for completion 1 January 1954, 
weie not completed until February 1954, af- 
ter operational air units were in place. This 
increased an already difficult parking and 
ground handling problem 

Prior to the conclusion of CASTLE, 
Headquarters, Joint Task Force SEVEN, 
realizing the effects of construction delays 
on CASTLEl buildup and early operational 
training, requested the submission of a list- 
ing of all construction work deemed neces- 
sary to successful operation of the Air Task 
Group in REDWING. A thorough study was 
undertaken by the Materiel Directorate of 
Headquarters, Air Task Group 7.4 and a plan 
was formulated listiig construction items as 
“urgent”, “required” and “destible.” Those 
in the first category were items which, if not 
completed, would definitely impair successful 
operation or would constitute a positive safe- 
ty hazard. Those in the second and third 
categories were fnst and second priority 
items which would positively increase effic- 
iency or which would replace structures an- 
ticipated to have deteriorated beyond econ- 
omical use by the commencement of RED- 
WING. This. study was submitted to Head- 
cIIrssomt Task Force SEVEN on 29 

. 

CONCLUSIONS 

1. Authority to proceed with required 
construction was not given to the AEC con- 
tractor in sufficient time to permit comple- 
tion prior to the arrival of operational units. ._ 2. Construction delays seriously hamp 

. ered the early phases of planned overseas air 
operational training. 

3. The failure to incIude operations, 
materiel and installations personnel thor- 
oughly familiar with intended operations on 

34 

site survey teams redted in construction 
programs which failed to meet operational 
neeas. 

4. Failuretoincludeaqualified&$&- /’ 
stallations Officer within the Air Task roup 
organizational structure hindered the d& 
velopment of proper construction plans and 
the supervision of the execution of the de- 
tails of these plans. 
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5. Construction plans submitted to 
Headquarters, Joint Task Force SEVEN by 
Air Task Group 7.4 in March 1954 will pro- 

. - --_ 

SUBMISSION OF REQUJREMENTS BY 
PARTICIPATING UNITS OF THE AIR 
TASK GROUP 

Upon activation of the Air Task 
Group in July 1953, there being no Air In- 
stallations Officer assigned to the Materiel 
Directorate, the task of planning and super- 
vising the construction program was placed 
with the Staff Maintenance Officer as an 
added duty. 

As the participating units of the Air 
Task Group were assigned, each headquar- 
ters was requested to submit specific require- 
ments for electrical power, partitioning, etc., 
to Headquarters, Air Task Group 7.4 for ap 

-. 

vide at ENIWEX’C K ISLAND all essential 
facilities for any future Air Task Group op- 
eration simhar to CASTLE. 

_ _- ._ 

provaf and submission to the AEC contrac- 
zeugh Headquarters, Joint Task Force 

‘In several instances, the users of 
buildings did not make known their fuII re- 
quirements until arrival in the forward are% 
Additional work benches, electrical power 
outlets, air conditioning and dehumidification 
requirements were requested in late January 
1954, only one month before the first opera- 
tion. This planning error created consider- 
able additional effort for the AEC contrac- 
tor in last minute procurement of equipment 
and interferred with aircxaft maintenance 
PWZrams. 

CONCLUSION . 

Requirements of the participating units Air Task Group in sufficient time for’ con- 
of the Air Task Group for modification and/ solidation during the early portion of the 
or alteration of facilities were not computed planning phase of the open~tion. 
and submitted. to the Headquarters of the 

hfWl/HO 
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AIRCRAFT 

INTRODUCTION 

The modification requirements for air- 
craft participating In Operation CASTLE 
were originally established in early June 
1953. The requirements called for the follow- 
ing capabilities: 

1. Particulate and gaseous sampling of 

MODIFICATION 

MODlflCATfON OF AIRCRAFT 

The initial assi.gnment of the mission 
from higher headquarters for the conduct of 
Operation CASTLEI did not clearly define the 
responsibilities for modification of aircraft 
By agreement with the agencies concerned 
the Air Task Group made these responsibii- 
ty assignments: 

L Lookout :Mountain Laboratory 
would be responsible for the modification of 
tah~pcal and documentary photographic 

2. The Air Force Special Weapons 
Center (AFS.WC) would be *responsible for 
zF$dlcatron of the samphng and control 

3. The Wright Air Development 
Center (WADC) would be responsible for the 
modification of the effects aircraft. 

4. The Director of Materiel, Air 
Force Special Weapons Center, was desig- 
nated as the office of primary interest in 
monitoring the over-all modification program 
to insure that complelion dates were met. 

. pq aircn$ to be modified under the 
~nsrbmtres outlined above were as fol- 

. . 
L Fifteen F-84 aimaft were select- 

ed as primary samplers from the Air Fte- 
search and Developme,nt Command (ARDCI . 

2. Two B-36K aircraft were select- 
ed as high altitude samplers and were secur- 
ed on a loan basis from the Strategic Air 
Command (SAC). (&e the sampling mis- 
sion portion of this report for items consid- 
ered in selecting the types of aircraft for 
sampling). 

3. An FB-36H was selected as pri- 
mary control &raft on a loan basis from 
SAC 

4. Three C-Ei aircraft were select- 

A B-47 and B-36D were selected 
as effects aircraft from ARDC 
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taF;t;;zlear cloud at the highest possible 

2. ‘Control of all the sampler aircraft 
during the actual cloud sampling operation. 

3. The securing of technical and docu- 
mentary photography. 

4. Measurement of the effects of the 
detonation. 

Numerous meettngr; were held with 
representatives of the Atomic Energy Com- 
mission, AFOAT-1, AFSWC, Lookout Moun- 
tain Laboratory, WADC and the Air Task 
Group to determine the modifications that 
would be required. The modifications were 
determined as follows: 

1. F-84 Samplers: Modification of 
the F-84 aircraft was to consist of repIac& 
ment of the internal wing wiring to the-tip 
tank air samplers; replacement of all extern- 
al AN electrical connectors with cadmium 
or gold-plated contacts; the installation of a 
newly developed gas sampler called the 
“double squeegee” in ten of the F-84 aircraft, 
with the five remaining F-34 aircraft to re- 
tain the original snap sampliig type of equip 
ment as used in Operation Ivy; and the in- 
stallation of a new type cockpit gamma in- 
tensity rate meter in place of the one pre- 
viously used. 

2. The B-36H Samplers: Modifi- 
cation of the B-36H aircraft for use as samp- 
lers was to consist of the installation of a 
particulate cockpit filter in the crew com- 
partment pressurization system for crew 
protection, installation of the double squee- 
gee and the installation of a particulate 
sampling device later called the LAFB-6. One 
of the cloud samplers was selected as a back- 
up for the primary control aircraft and the 
following additional equipment was installed: 
an AN/APT-l3 low frequency homer; an ad- 
ditional AN/ARC-3 VHF radio; an ANlAPS- 
23 radar with an upward looking antenna in 
the forward gun turret compartment for con- 
trol of F-64 samplers at high altitudes; and 
AN/upX-7 IFF equipment to be used in con- 
junction with the two installed radars to pro- 
vide individual aircraft identification. 

3. RB36H Control: Modification 
of the FEb36H aircraft for use as the prim- 
ary control &craft consisted of the installa- 
tion of an AN/ART-13 low frequency hom- 
er, coded keyer and associated antenna: in- 
stallation of an AN/AFKX VHE’ radio with 
four control boxes to provide added VHF fre- 
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quencies; installation of the APS-23 with up 
ward looking antenna in the forward upper 
gun turret compartment to control samplers 
at high altitudes; installatio:n of the AN/ 
UPX-7 H?? equipment in conjunction with 
the two installed radars to provide individual 
aircraft identification; installation of the AN/ 
APNP LORAN navigational aid; and the in- 
stallation of an A-28 stabilized camera mount 
for cloud photography. 

4 C-54 Documentary Photogra- 
phy: The modification of the C-54’s as 
technical and documentary photograp:lic air- 
craft consisted of the installakion of various 
special type camera mounts, extensive elec- 
trical outlets with associated wiring and ad- 
ditional oxygen outlek 

5. B-36D and B-4’7 Hffects Air- 
crafk These aim-aft were modified to 
measure thermal, gust and blast responses 
resulting from the detonation of a nuclear 
device. This modification program was un- 
der contract to and accomplished by the Un- 
iversity of Dayton 

Representatives of AMC, WADC, 
AEC, AFOAT-1 and AF’SWC! met at the 
Mobile Air Materiel Area Depot on 4 August 
1953, to discuss the above modification re- 
quirements and to set forth a clear program 
of action for their accomplishment. It was 
brought out in this meeting that the double 
squeegee installation on the F-84’s was only 
in the service testing stage; however, AFO- 
AT-1 assured the other conferees that the 
test would be successful and that the neces- 
sary component parts would be available at 
the depot 41 sufficient time to allow their 
programmed modification. RIrther, it was 
learned that the B-36 high altitude sampling 
device (kIBB-6) was only in the design 
stage; however, as in the case of the double 
squeegee, Wright Air Development Center 
gave assurance that the devke would be de- 
veloped in sufficient time to preclude aircraft 
modification delays. Time phasing of the 
modifications was determined in accordance 
with depot capabilities and aircrew training 
reouirements, and the following schedule was 
eskblished: _ 

1. The Ogden Air Materiel Area 
Depot would complete modification on the 
F-64’s on 14 September 1953.. 

2. The San Antonio Air Materiel 
Area Depot would complete the modification 
on the three B-36’s (two amplers, one con- 
trol) on 5 October 1953. 

3. The San Bernardino Air Mater- 
iel Area Depot would complete the modifica- 
tion on the C-54’s on I.5 October 1953. 

4 The University oE Dayton would 
complete the instrumentation on the B-47 
on 5 October 1953. 
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5. The University of Dayton and 
the San Antonio Air Materiel Area Depot 
would complete the modification on the 
EE36D on 5 October 1953. 

On staff visits to the various depots 
to monitor the modification programs, it was 
determined that the modification of the C-54 
aircraft was proceeding on schedule; how- 
ever, it was learned that delays affecting 
other aircraft were beii caused by compon- 
ent parts beiig delivered late to the depots. 
It was also learned that various outside agen- 
cies interested in the modifications were con- 
tacting the depot direct and making changes 
in requirements and modifications without 
coordinating with AFSWC. This caused a 
great deal of confusion in that design changes 
and changes in requirements were seriously 
delaying the modification and would resulf 
in completion dates not being met. 

Specific examples of the reasons for 
delays were: 

1. The service testing of the double . 
squeegee prototype in the F-84 aircraft indi- 
cated that the motor and pump drive shaft . 
were failing in one-sixth of the required op c 
erating time due to overheating in the effort. 
To obtain a fii on this deficiency a series of 
teletypes and telephone calls were exchanged 
between the various interested agencies. By 
the time a fix was obtained the modification 
program had been delayed approximately 
three months 

2. The delays in design and fabri- 
cation of the MB-6 resulted in this device 
beiig unavailable for installation until I.5 
December 1953. This was 49 days after the 
modification should have been completed. 
Therefore, it was necessary to contact AMC 
and establish a crash program in order to 
accomplish the modification and a major in- 
w-on prior to the scheduled departure of 
thhe to the forward area on 26 Janu- 

The design, redesign, procurement, 
fabrication and requirements changes result- 
ed in actual completion dates as follows: 

1. The F-34 sampler aircraft were 
completed 22 December 1953 (a delay of 99 
days), six days prior to their scheduled 
shipment overseas 

2. The B36H high altitude samp 
lers were completed approximately 25 Jan- 
uary 1954, (a delay of 112 days), three days 
prior to their schdukd departure for over- 
seas 

3. The &47 was compIeted on 24 
January 1954 (a delay of 111 days). 

4. The B-36D effects aircraft was 
completed on 20 January 1954 (a deIay of 
107 days). 
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The unacceptably late completion 
dates of the modifications disrupted the en- 
tire continental portion of the aircrew train- 
ing program. Constant revisions and im- 
provisations had to be accomplished. Air- 
crews were training on aircraft not equipped 
with the technical instruments they would 
be required to operate in the forward area. 
In some cases aircraft had to be borrowed 
from other commands to maintain mission 

proficiency. After arrival in the forward ar- 
ea the aircrews were involved in basic pro- 
cedures of mission accomplishment rather 
than working on refining these techniques to 
a high degree of proficiency. This involved a 
greater number of flying hours than origin- 
ally planned and caused the consumption 
rate on supplies and spares to be much high- . 
er than anticipated. 

CONCLUSIONS 

1. Changes in modlflcation require- 
merits, designs and redesigns resulted in the 
depots receiving contracted items too late to 
meet scheduled completion dates. 

2. It was imposs;ible to monitor the 
modification program and to meet operation- 

al training commitments because outside ag- 
en&s changed modification requirements 
and completion dates by direct liaison with 
the depots without coordination with this 
headquarters. 

* . . 
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ESTABLISHMENT AND SUPPORT OF THE WEATHER ISLANDS 

After scientific and technical prepara- 
tions are completed for a test detonation at 
the Pacific Proving Ground, the order to fire 
or to delay execution depends upon the la- 
test available weather data. To provide thii 
critical information for Operation CASTLE, 
reports from aerial reconnaissance and from 
four Air Task Group 7.4 land based weather 
stations were combii,ed with information 
from outlying permanently based stations. 
The land based weather reporting stations 
were operated on the F’acific islands of RON- 
GERJK, MAJURO, PGNAPE and KUSAIE. 
RONGERFK was newly established for 

; I_ - . _’ 
ESTABLISHMENT OF WEATHER 
REPORTING CAMP SITES 

M&WRO, PGNAPE, and KUSAIE 
weather reporting sites were established on 
inhabited islands which contained an install- 
ation of the Trust Territories, Department of 

* the Interior. However, during intervals be- 
tween operations, each weather facility was 
completely evacuated and the unoccupied 
buildings and structures deteriorated rapidly 
from the dampness and other adverse effects 
of the Pacific climate. Thus, extensive re- 
habiitation has always been necessary in the 
reactivation of these -weather sites for each. 
succeeding test program. RONGERIK was 
uninhabited, and the facilities which it now 
contains were erected for Operation CAST- 

u’ LE. Both the renova.tion program and the 
: new construction were performed by weather 

- : ; .,_ .’ F 
reporting technicians because construction- 

r 
engineering personnel were not made avail- 
able for these purposes. In additlon, the ma- 

/ terial available for use in construction was 
exceedingly. limited. These deficiencies, 

‘i 

coupled with a haphazard layout and con- 
struction of facilities on pm-existing camp 
sites, created impediments to performance of 
the weather mission which, if eliminated, 
would have permitted mission performance 

? with less effort and greater efficiency. Be- 
cause of restrictive time factors and the nat- 

. . m-e of the mission, desired basic changes in 
the operational status of the outlying weath- 

CASTLE; the others were reactivated sites 
which were used to support the earlier 
GREENHOUSE and IVY operations. Each 
was selected because of its geographical lo- 
cation in relation to the test area and its con- 
sequent value for increasing the forecast@ 
capabilities of the Joint Task Force. An- 
alysis of past experience, as confirmed more 
recently during CASLZE, dictates a neces- 
sity for sharp revision of the rocedures fol- 
lowed heretofore in reestablis Rn ’ g the isolat- 
ed weather reporting stations and in planning 
for their logistical support,, These changes 
are imperative if the stations are to approach 
the operational efficiency which the nature 
of an overseas test demands. 

er sites could not be effected during Opera- 
tion CASTLE. However, a definite require- 
ment exists for careful planning and n- 
struction prior to using the weather si 3 for 
future operations 

Several inspections conducted at the 
sites by members of the Air Task Group re- 
vealed the fopowing: 

I., Prefabricated buildings appar- 
ently were erected at any convenient open 
space, regardless_ of their distance from re- 
lated activities 

2. In many instances, the buildings 
were erected without fit preparing any type 
of footing or foundation. 

3. Most of the buildings had ply- 
wood floors which would not support floor 
loads required for kitchen equipment and 
stooge of supplies. 

4. FWmitive latrine facilities or the 
complete lack thereof. 

5. No shelter for critical equip 
ment, such as walk-in type refrigerators. 

6. No concrete pad foundations or 
shelter for gasoline driven electricaI gener- 
ato= 

7. No shelter or storage space of 
any kind for the large stocks of sensitive me- 
terological supplies and equipment required 
to sustain the operation of the weather is- 
land detachment for five months. 

6. No shelter for day room or re- 
creational activities of any nature. 

1 CONCLUSIONS 

L The placement of buildings and was not properly planned for efficient per- 
technical activities on the weather islands formance of on-site functions. 
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2 The living and working conditions 
at the camp sites impeded efficient opera- 
tions. Many of the buildings were deterior- 
ated, facilities were poor and there was an 
almost complete lack of storage space. 

3. Initial construction and/or re- 
. habilitation had been left to unqualified per- 

sonnel, which resulted in poor construction 

LOGISTICAL SUPPORT OF THE 
WEATHER ISLANDS 

. . _:. . . . . . . :‘.;: 

Logistical support for the weather 
islands was provided by Air Task Group 7.4 
on the basis of equipment lists which the 
parent weather organizations prepared and 
submitted for each island detachment Equip 
ment used by each weather island during 
Operation IVY was placed in storage at Hic- 
kam AFB, T. E, for use on CASLZE. As 
list3 of required supply items were received 
in the Air Task Group Headquarters, the in- 
ventory of available assets in storage at Hic- 
kam was checked against requirementsj and 
those items not on hand were requisitioned 
through Air Force supply chatnnels. Because 
the complete p rocurement support respon- 
sibiity for the weather detachments was per- 
formed by the Air Task Group, the parent 
weather organization did not screen require- 

and in a waste of manpower, special skills 
and materials. 

4. The climatic conditions existing at 
the weather reporting sites resulted in ex- 
cessive deterioration of expensive equipment 
and unnecessary imposition 
of work loads unrelated to 

upon personnel 
primary duties. 

men& prior. to preparing requisitions, with 
getwhrch otherwrse mrght have been 

As the Air Weather Service had no 
responsibility for the equipment stored at 
Hickam AFB during the interm period be- 
tween IVY and CASTLE, there was little in- 
centive to insure proper corrosion control or 
to inspect the equipment frequently during 
the storage period. Much of this materie 
required extensive rehabilitation before it 
could be reused. A considerable quantity of 
the items had deteriorated so seriously as 
to require replacement from Air Force 
stocks. Most of the equipment in storage 
was not uncrated and inspected by the using 
detachment until it arrived at the weather 
island site. Consequently, there were sever- 
al equipment breakdowns during the fit 
weeks of operation. 

CONCLUSIONS 

8 : :;:.;c . : *; __ . . . . 

L A more realistic supply require- 
ments list would have been prepared had the 
parent weather organization been responsible 
for procurement. 

2. ‘On-site operations would have 
been performed more efficiently if the weath- 
er detachments had conducted a careful in- 

spection of ah items of organizational equip 
ment prior to departure..for the forward ar- 
ea. 

3. Expensive weather island equip 
ment, placed in unattendd storage between 
operations, tends to deteriorate rapidly. 

i 
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INTRODUCTION 

The complex 
~_. ___ 

mission of the Air Task 
Group and the geography of ENIWEX)K 
ISLAND posed the major problems encount- 
ered by the Flight Safety Division on Gpera- 
tion CASTZE. Since no two weapons tests 
are uniform in their requirements, few per- 
manent rules can be drawn to apply to suc- 
ceeding operations. Those principles of fore- 
sight, planning and supervision, which are 
always essential to flying safety, were fully 

COMPLEXITY OF FLIGHT SAFETY IN 
THE TASK GROUP MISSION 

To accomplislh the Air Task Group 
mission, several types of aircraft were ac- 
quired from various major air commands. 
In standardizmg the operating procedures for 
these aircraft, a major problem was encoun- 
tered since each command had individual 
standing operating procedures in which the 
crews were already indoctrinated. Flight pat- 
terns, instrument letdown procedures, 
ground handling of aircraft and special re- 
quirements in conducting the tests had to be 
standardii in each of the units. This re- 
quired retrain@ of ail the crews and the 
establishment of an efficient supervisory pro- 
gram. Standardized procedures were pub- 
lished and were subsequently emphasized at 
each ‘briefing and each. accident prevention 
meeting. Supervisors at ail levels were re- 
quired to assure strict compliance with all 
operating directives and to monitor ail mis- 
sions, both actual and simulated. Through 
this close supervision iand retraining, the en- 
tire Air Task Group was brought to a high 
level of standardization 

The F-34 sampler &craft posed a 
major flight safety problem in that it had a 
relatively smaIl fuel capacity and was a 

applied throughout the operation. 
The Air Task Group operated from an 

island in the Pacific Ocean which was two 
and one-half miles long and one-half mile 
wide at its widest point It contained approx- 
imately 300 acres, of which only 40 were es- 
tablished as aircraft parking areas. It had 
one runway, 6800 feet long and 150 feet wide, 
partially supported by a limited taxiway sys- 
tem. Many problems were generated by 
these space limitations and by the physical 
configuration of the island. 

single engine aircraft which was required to 
operate almost wholly over water. The dif- 
ficulties in coping with this type of aircraft 
on overseas nuclear tests are *fully discussed 
in2 Sampling Mission portion of this ,re- 

The objective of the effects pro&am 
was to obtain measurement data of detona- 
tion effects on the B-36 and B-47 aircraft. 
In order to obtain usable data, the aircraft 
had to be positioned relatively close to ground 
zero and this meant the Air Task Group 
Commander had to assume certain calculat- 
ed risks. However, in assuming these risks, 
flight safety was constantly considered and 
there was little possibility of the aircraft be- 
ing structuraliy damaged. To minimize dam- 
age it was necessary to establish, for each 
aircraft and for each mission, specific abort 
criteria which were chiefly concerned with: 

1. Communications failure. 
2. Failure of positioning radar. 
3. Positioning in er‘Il)r plus or min- 

us three seconds at 9-T’ Hour. 
4. Partial or complete failure of 

various &craft control and power systems 
In addition, the Commander, Air 

Task Group 7.4 personally supervised the 
control and tracking of these aircraft on each 
IlliSSiOh 

CONCLUSIONS 

L It was n-w to place great em- 
phasis on the standardization of all operating 
procedures and to demand strict compliance 
titb these procedures in order to effect 
operations. 

2. It was necessary to devote specific 
attention to the planned positioning and sub- 
aeouent control of each effects mission air- 

saie u&t on each mission if reasonable crew and 
aircraft safety were to be expected. 

FLIGHT SAFETY PROBLEMS DUE 
TO THE PHYSICAL LAYOUT OF 

ENIWETOK 
As well as beiig limited in size, all 

. 

&WHO 
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operational aircraft parking areas on ENI- 
WEl’OK ISLAND were of compacted coral 
which had been stabilized but had no bound 

are& necessitating the violation of USAF 
clearance standards in parking aircraft. 
However, in order to reduce the possibility 
of any taxi accident, all aircraft on the north 
parking ramps were towed -from their park- 
ing positions to their designated start en- 
gine position. It was mandatory that wing- 
walkers and taxi-signalmen be used at any 
time an aircraft was being moved, either by 
towing or by taxiing. AU parking areas and 
taxiways were clearly marked and emphas- 
is was placed upon supervision to insure com- 
pliance with all established policies. 

-_ surface coat. The maintenanoe problems thus 
generated are-discussed fully-in the portion 
of this report on construction requirements. 
Aircraft and ground handling equipment 
caused constant deterioration of all parking 
areas. As a result, the north parking ramps 
were little more than oiled gravel areas upon 
completion of the operation. This condition 
was a constant hazard to jet engines, to pro- 
pellers, and to outer surfaces of the aircraft 
To preclude excessive damage, all aircraft 
were towed to engine starting areas which 
were of asphaltic concrete surface. This in- 
creased the workload but reduced damage. 

More than 80 aircraft were stationed 
, on ENIWEXOK ISLAND for participation 

in Operation CA!3TLX. Betwfeen shots, many 
additional aircraft in transient status were 
on the island. This Iarge number of aircraft 
on such a small island saturaded the parking 

.’ . _._ ._ :.., . 
‘,., ” ‘.‘.., 

CONCLUSIONS 
i 

Movement of ahcxaft on the ground 
was further endangered by the lack of taxi- 
ways which caused considerable use of the 
runway as a taxiway. Mission scheduling 
had to he cIosely coordinated and monitolPd 
in order to preclude scheduling taxi activity 
on the runway during take-offs or landinga. 
A daily take-off scheduling form was utiliz- 
ed to effect this coordination. 

l. Loose gravel, caused by deteriora- 2. Itwasnecessary to violate USAF 
tion of the poorly surfaced parking ramps, 
was a constant hazard to all ahcraft and in- 

clearance standards because. of the large 

creased the workload of all units in ground 
nu~beo~~rcraft and the limited parkmg 

. 
handling activities. 

. . /. 
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PERSC~NNELMANNIN&ANDAUGMENTATION 

INTRODUCTION 

- During Operation CASTLE, personnel 
matters were routine except in two problem 
areas. The first problem area concerned the 
use of civilian mechanics rather than military 

maintenance personnel to maintain the single 
B-47 assigned to Air Task Group 7.4. The 
second problem area involved the augmenta- 
tion of Army Task Group organizations with 
Air Force personnel. 

CIVILIAN MANNIING FOR 8-47 
EFFECTS AIRCRAFT 

Prior to establl&ing the Air Task 
Gmup in the forward ama, the Air Task 
Group Headquarters was unsuccessful in its 
attempt to obtain mihtary maintenance per- 
sonnel for the B-47 affects aircraft to be us- 
ed during Operation CASTLE. This lack of 
military personnel necessitated the assign- 
ment of Wright Air Development Center 
(WADC) civilian aircraft technicians to PI+ 

vide B-47 maintenance. Military personnel 
were assigned to maintain 81 Air Task Group 
aimraft while the single B-47 was maintained 
by civilian personnel. Mission requirements 
of Operation CASTU necessitated many 
overtime hours of work, including Saturdays 
and Sundays, by all maintenance personnel. 
The civilian personnel were paid overtime for 
work exceeding forty hours per week and, 
in addition, received $5.60 per day per diem. 
$20,066 was authorized for overtime work a- 
lone. 

The expense involved in overtime pay 
and per diem, when using civilian perso~el 
for maintaining only one aircraft in the for- 

CONCLUSION i 

PERSONNEL AUlGMENTATION 

In the initial planning for CASTLE 
undertaken by Air Task Group 132.4 and 
sponsored later by other agencies, certain 
agreements were made concerning augmen- 
tation of the Army Task Group on EXfWE- 
TOK by Air Force personnel for the opera- 
tional phase of CA!XTLE. Augmentation of 
Navy forces on KWAJALEXN by Air Task 
Group X32.4 formed a partial basis for these 
plans for CASTLEl Since these agreements 
had already been effected by the time Head-. 
quarters, Air Task Group 7.4 was formed, 
further planning was concerned only with 
the strengths involved in augmentation 

In the original planning for augmen- 
tation, it was determined that the Air Fo.rce 
wGtiAoLtgment the Army in the followmg 

1 Chaplain activities. 
2. General medical servicea 
3. Laundry se+* 

; EzzJa~t= 
6: Post acclh&e facilities. 
; Po&*20sk= 

. . 
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ward area, is not economical use of govem- 
ment funds. 

9. Military Police duties. 
10. Supply. 
11. BOQ orderlie& 
Based u.xm the functions listed a- 

bove, the Army determined that they would 
requue an augmentation of over 200 person- 
nel from the Air Foroe. Siice this appeared 
to be an excessive number of people, a meet- 
ing was held between Headquarters, Air ‘Igsk 
Group 7.4 and Headquarters, &my Task 
Group 7.2 to discuss the problem. During 
the meeting each function was thoroughly 
a and it was estabhshed that all 
these personnel were not required, but that 
3 officers and 178 airmen would‘be sufIic- 
ient. This was agreed to by the Command- 
er, Army Task Gmup 72 as a firm figure. 

The principle of augmentation dur- 
ing CASTLE seems to have little logical jus- 
tification. During Operation IVY, where the 
principle of augmentation began, the situa- 
tion wasquite different The Navy forces at 
KWAJAIEiN were not assigned to Opera- 
tion IVY but had other missions for which 
they were responsible. Therefore, it was reas- 
onable for Air Task Group 132.4 to augment 
the Navy forces in the various support func- 
tions so that the Navy Forces at KWAJA- 



LEIN could continue to accomplish their as- 
signed mission without disruption. During 
Operation CA!STL.E, the Air Force and Army 
Task Groups on ENIVVETO:K had as their 
sole mission the support of CASTLE, and 
therefore, no need could be seen for one ser- 
vice to augment the other. 

._z.. : ..: . : .: . . ._: 

In actual practice during CASTLE, 
augm&tation created the fo:ilowing diificul- 
ties: 

1. The Air Task Group was unable 
to plan for and requisition specific personnel 
to fill Army Task Group augmentation re- 
quirements with the same effectiveness with 
which it planned its normal manning pro- 
gram. The reason was that the Air Task 
Group was able to compute its normal man- 
ning requirements considerably in advance 
of receiving Army Task Group augmentation 
requirements. The late receipt of augmen- 
tation requirements, coupled, with the time 
required to accurately convert the require- 
ments into specific Air Force job descrip 
tions, resulted in the late submission of re- 
quisitions for the necessary personnel. Con- 
sequently, many of the requisitions had to 
be filled with airmen in hi&her skill levels 
and unrelated fields, resulting in the malas- 
signment of many airmen to Army augmen- 
tation duties. 

. . .,‘.‘..‘ir. ;..+:.:! . . . 

2. Augmentation proved inconsis- 
tent with accepted managem.ent practices in 
that Air Force personnel assigned to these 
duties were working for two commanders at 
the same time, the Army supervisor of the 
function to which they were assigned and 
their Air Force Squadron Commander to 
whom they were responsible during off-duty 
hours. 

3. In spite of strenuous indoctrina- 
tion efforts, it was difficult fior the basic air- 
men to understand why, being in the Air 
Force and stationed with an Air Force or- 
ganization they should be assigned duties 
with the Army. As a resul$ the relationship 
of these airmen with the Army enlisted per- 
sonnel with whom they worked was not as 
desiredinallcases. 

4. Analrmanquahfiedlnaparticu- 
lar career field of the Air Force could not, 
in all instances, perform the same duties in 
the Army because of the differences in pro- 
cedures, nomenclature, cataloging, etc This 
was particularly evident in the functions of 
supply and vehicle maintenance and resulted 
in on-the-job training in Anmy methods 

5. Since the Army was responsible 
for the supervision of augmentation func- 
tions, the Commander, Air Task Group 7.4 
had no opportunity to mspecit these functions 
to determine whether the number of Air 
Force personnel requested represented the 

true n&is of an economically operated activ- 
ity. 

In addition to the above difficulties, 
the following specific examples are furnished 
to further indicate the fallacies of augmenta- 
tion: 

L TheAirForcefurnishedAlrPo- 
lice to the Army Military Police Section bt+ 
cause the Army felt that difficulties would 
be encountered if Military Police attempted 
to apprehend ah-men. It was their belief that 
Air Police should be available to handle alr- 
men and Military Police to handle Army e; I- 
listed men. This headquarters does not feel 
that servicemen object to beiig apprehend- 
ed by the police of one service any more 
than from another service nor was any such 
feeiing evidenced in the occasional arrests 
which occurred. A comparable situation ex- 
ists on Zone of the Interior bases where un- 
its of another service are tenants on the has- 
es Where bases of various services are lo- 
cated near a large civilian community, joint - 
police action is employed for patrol of the ’ 
civilian community. This is not the case on i 
an island such as ENIWETOK, where no 
civilian community problem exists. The ma- 
jor purpose in assigning Military Police to 
the forward area is to provide security guards 
at numerous restricted locations and to ef- 
fect required security surveys and patrols 
This function has been assigned to the Army 
Task Group. A request for Air Police aug- 
mentation on the basis of the minor task of 
discipiinary control does not me+ with either 
logic or experience in estabhshmg justifica- 

. 
2. Since the Army had the respon- 

sibility of caring for all BOG& on the island, 
the Air Force was required to augment with 
BOQ orderlies. These Air Force personnel 
we= then assigned to work in Air Force 
BOQ’s but were under the supenrision of the 
Army. It would appear that a more logical 
solution would be to assign responsibility for 
upkeep of Air Force BOQ’s to the Air Task 
Group. 

. During the operation, this headquar- 
ters contacted Headquarters, Task Group 7.2 . 
to propose what was believed to be a solution 
to the augmentation problem. It was sug- 
gested that the functions for which the Air 
Force and Army are individually responsible 
be clearly defined. Once these responsibiities 
have been established, each service would 
then be required to furnish necessary per- 
sonnel to carry out their responsibiities 
without assistance from the other service. 
Since the Air Force is the prime user of the 
FOL faciiityz that function should be assign- 
ed to the Air Force and not to the Army. 
Likewise, the Air Force should have the re- 
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sponsibility for structural fire fighting since 
they have the larger share of the buildings 
and already have the responsibility for crash 
fire fighting. Each service should be respon- 
sible for maintaining their own BOQ’s and 
since the consolidated mess is a responsibility 
of the Army, the Air Force should furnish 
KP’s on a pro rata b-is but should not be 
required to furnish cooks and bakers. In ad- 
dition to these functions just listed, the Air 
Force and Army should be responsible for 

those other functions they operated during 
CASTLE. 

The above proposal was accepted by 
the Army Task Group in conference and sub- 
sequently the proposal was reduced to writ- 
ing and forwarded by Air Task Group 7.4 to 
the Commander of the Joint Task Force for 
his approval. This proposal has now been 
promulgated in the Joint Task Force Opera- 
tions Order covering the interim period. 

CONCLUSIONS 

1. Personnel augmentation was un- 
desirable during Operation CASTLE in that 
it magnified malassignment and moraIe prob- 
Iems in addition to complicating personnel 
planning. 

2. The principk! of augmentation can- 
not be justified when the services involved 
are at the same location for the sole purpose 
of supporting the same operation. 

3. There are noI standard planning fac- 
tors for determination of the number of per- 
sonnel the Air Force should furnish to the 
Army for operation of any particular func- 

tion. This results in disagreements as to the 
number of personnel required, and efficient 
utihzation of Air Force personnel cannot be 
assured. 

4. A solution to the augmentation prob- 
lem would be to define specifically those 
functions for which each service is to be sole- 
ly responsible. Once responsibilities have 
been established each service would then-be 
required f9 furnish necessary personnel to 
carry out its responsibiities without e 
tance from another service. 

47 



48 



FUNDING 
INTRODUCTION 

Fundlng for Operation CASTLE was de- 
rived from two major sources: 

1. Normal service operating expenses 
financed by the services. 

2. Extra expenses financed from funds 
avallable to the Task Force Commander. 

The funding guides for the division of 
. 

INCONSISTENCIES IN FUNDING 
RESPONSIBIUTY 

slon 
Broad policies of funding and mis- 

msponsibllities for participating com- 
mands in Operation CASIZE were outlined 
by the Department cof Defense in a Memor- 
andum from Mr. W. J. McNeil, Comptroller, 
subject: “Assumptions for Operating Ex- 
penses of Atomic Weapons Tests”, dated 9 
March 1953. Headquarters, USAF issued fur- 
ther instructions that each command requir- 
ed to participate ln support of Air Task 
Group 7.4, at the call of the Commander, Air 
Research and Development Command (AR- 
DC), would finance such support from its 
own fmancia.l resources within the scope of 
the McNeil memorandum. Joint Task Fom 
SEVEN in JTF SEVEN Operation Order l- 
53 provided that Joint Task Force SEVEN 
operations during the period covered by that 
Operations Order would be funded ln the 
same manner as during Opemtlon IVY. 

::.‘.‘... .*. -, 

The McNeil memorandum was issu- 
ed with the undexxtanding that it was not all 
inclusive but was an outline of the distinction 
between normal operating expenses, which 
were to be financed by the services, and the 
extra expenses, which were to be financed 
out of funds made available to the Joint ‘I’%& 
Force Co mmander. Based on the McNeil 
memorandum, no afficulties were anticipat- 
ed by Air Force @edal Weapons Center 
(AFSWC) in funding for Operation CASTLE 
as the AFSWC budget provided for the move- 
ment of personnel of Headquarters, Air Task 
Gmup 7.4 to and from the forward area in 
the same manner as during Operation IVY. 
It was assumed that this was the only ex- 
pense to be borne b:y AFSWC. There we-m,. 
however, three ma]qr ly?versa$ of pohcy 
$ti*ti_mated cotion m fundmg respon- 

. 
i. A requhzment was placed on the 

Air Defense Command (ADC) and the Stra- 
tegic Air Command (SAC) for each to fur- 
nish eight F-84 pilots to train ln sampling 

these expenses were originally based on the 
methods used in Operation IVY; however, 
directives issued from Headquarters, Joint 
Task Force SEVEN during the planning and 
buildup phase of Operation CASTLE were 
contrary to those issued for Operation IVY 
and caused confusion and misunderstandings. 
Examples of the inconsistencies are detailed 
in the following discussion. 

operatlons with the 4926th Test Squadron 
(Sampling) at K&land Air Force Base and 
for further temporary duty in the forward 
area for Operation CASTLE. Joint Task 
Force SEWEN stated that “expenses of traln- 
ing personnel to take part ln atomic tests are 
the responsibility of the Services to which 
personnel belong.” Thls meant that ADC 
and SAC would be required to fund .-for 
the TDY of their personnel. These commands 
requested funds for thls TDY as thei had 
not received speclflc assignment of respon- 
sibilities early enough to include the requlre- 
ments in their fiscal year 1954 budget esti- 
mates. Air Task Group ‘6.4 requested funds 
from Joint Task Force SEVEN who in turn 
requested Headquarters, USAF to help re- 
solve the question. Headquarters, USAF’ ac- 
knowledged that the funding for the TDY 
was the responsibility of the Air Force and 
directed Headquarters, ARDC to fund for the 
TDY. Later the TDY orders were changed 
by Headquarters, USAF to assign the pilots 
PCS to AFSWC. This settled the problem of 
funding for the TDY but brought up the ques- 
tion of the “fmt Task Forw duty station” 
for these personnel. Joint Task Force SEV- 
EN had previously stated that “first Task 
Force duty stations for the Alr Task Group 
will be the overseas duty station, i.e., ENI- 
WEZ’OK, BIKINI, eti” The fighter pilots 
were assigned to the 4926th Test Squadron 
(Sampling), an organization of AFSWC, lo- 
cated at Klrtland AFB, the same location as 
Headquarters, Air ‘I%& Group 7.4. Joint 
Task Force SEVEN decided that the first 
Task Force duty station of the 4926th was 
ENIWEXOK. This meant that JTF’ SEVEN 
funds would move the personnel of Head- 
quarters, Air Task Group 7.4 to ENIWETOK 
and return; and AFSWC would fund for the 
4926th movement. This was the first revers- 
al;fm~~n#&s which had been followed in 

. 
2. The requirement placed on Air 

Task Group 7.4 to conduct a zone of inter- 
ior (ZI) rehearsal during October 1953, 
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brought about another reversal of policy. 
Since the funding responsibillities were not 
clear, a letter was sent to Jo:int Task Force 
SEVEN requestmg information on the pos- 
sibility of the charges being placed agamst 
ARDC (AFSWC). This information was 
needed as the ARDC (AFSWC) budget did 
not include funds for this purpose. Jomt Task 
Force SEVEN advised that all travel, temp 
orary duty and transportation in connection 
with the rehearsal rnti&b,&rnznbx 
participating air comman 
tion was made by the Diior of the Bud: 
get, USAF, and concurred in by the Office of 
the Secretary of Defense. A short tlme lat- 
er, this decision was reversed1 by Headquar- 
ters USAF and Joint Task Force SEVEN n+ 
tified Air Task Group 7.4 that commands 
would not bear all the costs and that Head- 
quarters USAF was preparing a funding pro- 
cedure for the rehearsal. The message from 
Headquarters USAF’ establishing this fund- 
ing procedure rescinded alI previous instruc- 
tions and stated that each command required 
to participate in support of Air Task Group 
7.4, at the call of the Commander, ARDC, 
would finance such support from its own fii- 
ancial resources within the scope of the Mc- 
Neil memorandum in the same manner as in 
past years. Contrary to infonmation contain- 
ed ln a previous communication from Head- 
quarters, USAF, no provision was made in 
the approved ARDC (AFSWC) annual fii- 
cial plan for central&d funding. Accordingly, 
the Commander, ARDC was not required @ 

prqide funds in connection with total Air 
Force participation in the ZI rehearsa!, -but 
was required to fund for AFSWC patiapa- 
tion. 

3. During Operation IVY, supplies 
and equipment were issued by the Army and 
Navy units to the Air Task Group and reim- 
bursement therefor was effected with funds 
made available by the Joint Task Force. For 
Operation CASTLE, Joint Task Force SEV- 
EN issued Administrative Order No. 2-53, 
which stated briefly that housekeeping equip 
ment and supplies, special purpose vehicle 
spare parts common to both Army and Air 
Force, and other items of common supply 
would be furni&d by Task Group 7.2 to 
Task Group 7.4 on a reimbursable basis. Joint 
Task Force SEVEN ruled that funds from 
Joint Task Force SEVEN would not be used 
for such reimbursement. Reimbursement for 
this purpose had to be assumed by ARDC 
(AFSWC), contrary to the policy followed 
in Operation IVY, which was to have served 
as a funding guide for Operation CASTLE. ‘* 

These reversals of the policy which 
was established in the initial instructions for i 
Operation CASTLE caused confusion and 
misunderstandiig of the funding responsibii- 
ties on the part of personnel of Air Task 
Group 7.4 and AFSWC, and required many 
telephone calls, messages, and visits to re- 
solve the problems as they arose. This pro- 
‘cedure was not conducive to efficient opera- 
tions and caused delays in procurement of 
services and materiel. 

CONCLUSIONS 

1. The McNeil memorandum outlined, 
in broad terms, division of funding between 
the Services and the Task Force. 

2. Principles of funding were assumed 
to be on the same general basis as were fol- 
lowed during Operation IVY until the first 
revem of policy was made by. Joint Task 
Fofie SEVEN. USAF did not anticipate 
these changes and therefolp explidt instruc- 
tions were not issued to cover all funding 
problems. USAF was placed in the position 

of resolving each problem as it arose. 
3. Major Air cOnu~ands participating 

in the operation did not receive specific fund- 
ing information early enough to include fund 
requirements for CASTLX in their Fiscal 
Year 1954 budgets 

4. Decisions which had to be obtained, 
when a change was made in the funding con- 
cept, utzated serious delays in the procure- 
ment of important services and materiel for 
the support of Opemtion CASKEL 
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PERSONI’?& SECURITY 
INTRODUCTION 

The security mission of Air Task Group 
7.4 was to establish a training and indoctrin- 
ation program to insure that all personnel 
assigned to the Air T<ask Group developed a 
keen sense of individual responsibility for the 
protection of classified information. 

SECURITY DIRECllVES 

The security directives of Joint Task 
Force SEVEN were lnot received until four 
months after the Air Task Group Headquar- 

c ters had been organized. The late receipt of 
these directives prevented the full completion 
of the security trainin.g program until a later 
date than desirable. Tentative Air Task . 
Group memoranda had been drafted but 

. . _, : . * 
.s could not be published and distributed to the 

units of the Air Task Group until the Joint 
Task Force directives had been received and 

In accomplishing this security mission 
three areas of difficulty were encountered. 
These areas were: 

1. security directives. 
2. General processing of security clear- 

ances. 
3. Security qualifications of assignees. 

CONCLUSION 

studied. Asaresult,whenthetminingwas 
started it was necessary to accelerate the 
program in order to insure completion prior 
to departure for the forward area 

These same security directives defin- 
ed the exact security cl- required for 
access to certain areas in the Pacific Prov- 
ing Ground and also for critical Air Force 
Specialty Codes. The late date at which this 
information was received hampered the or- 
derly processing of proper types of clearanc- 
es. i 

! 
I security directives were not receiv- 

ed from the Joint Task Force in time to per- 
init early establishment of security trainiig 

F 

, j 

GENERAL PROCESSING OF SECURITY 
CLEARANCES 

During the early planning and build- 
up phase, the Air Task Group Security Of- 
fice found it impossiblle to obtain the job as- 

-’ __.. ._.., . .. . signments of all personn(tl beiig assigned to 
units within the Air Task Group. This in- 
formation was needed to insure that the in- 

1 
dividuals would possess the correct clearance, 
for the duties assigned In addition, person- 
nel, after beiig process& for a certain type 

I’ 
clearance, were reassigned to other jobs or 
other places of duty requiring a higher type 
clearance. This reassignment necessitated a 
completely new set of clearance forms to be 
pn>cessed. In many cases, where the new 
requirement involved a “8” type clearance, 
the time was too short for completion of in- 
vestigations prior to the operational need. 
For instance, 10 helicopter pilots were assign- 
ed and their requests for clearance forms 
were received on 28 November 1953. A com- 

within the Air Task Group or to process 
some of the applications for “Q” clearances. 

plete background investigation would have 
run well past the slzting date of the pro- 
ject’s operational period. This required that 
an emergency 

% ed these pilots. 
“gt’ clearance be grant- 
d the As&ant Chief of 

Staff, E-2, Task Group 75, not agreed to 
permit pilots possessing au interim or final 
top secret clearance to fly over and land at 
operational areas requiring a “8” clearance, 
these pilots would have been useless to the 
Air Task Group. This would have seriously 
curtailed the airlift available to the Scientif- 
ic Task Group. As another example, it had 
been determined that all personnel stationed 
at or visiting BIKINI during the operational 
period would have to possess a top secret or 
“&” clearance. Again, these assignees were 
not identified early enough for the clearance 
processing action to be completed prior to the 
opexaliorial period of the pxojed. As a result, 
it was necessary to assign personnel in ac- 
cordance with their current security clear- 
ance rather than their job qualifications. 
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CONCLUSIOi’l 

The late receipt of personnel job assign- 
ment information, the random shifting of per- 
sonnel into positions requiring a higher type 
of clearance, and the late assignment of per- 

sonnel to Air Task Group 7.4 made it im- 
possible to insure that personnel had the 
proper clearance at the beginning of the op- 
erational period of CASTLE 

SECURITY QUALIFICATIONS OF 
ASSIGNEES 

A review of the records of individu- 
als assigned to units of Air Task Group 7.4 
indicated that parent organizations did not, 
in all cases, assign the highest caliber per- 
sonnel to this classified project. The determ- 
ination of a good security risk is based prim- 
arily on the following: 

1. That the individual is mentally 
and emotionally stable. 

2. That the individual possess the 
integrity, discretion and responsibility essen- 

tial for the security of classified information. 
3. That the reputation and records 

of the individual reveal no information that 
indicates personal unreliability or any degree 
of disloyalty to the United States. 

As examples of malassignment, one 
airman was assigned while still under inves- 
tigation for grand larceny and another air- 
man’s records indicated a General Court Mar- 
tial conviction for desertion. This type of as- 
signment resulted in rejection and return of 
such personnel to the Zone of Interior for se- 
curity reasons. 

CONCLUSION 

Necessary emphasis was not placed on 
security requirements in the assignment of 

personnel to the Air Task Group. 
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-ASSIGNMENT OF AND ORGANIZATION 
FOR OVERSEAS TEST RESPONSIBILITIES 

I 

.:.: ‘. , . . . 

: I,:. 

1, UtiMng spaces currently authoriz- 
ed,‘Head tlarters, Air Force SpeciaI weapon!3 
center 88 ould prepare for approval by the 
Commander, Air Rewrrch and Development 
Command, a proposed reorganization Ian of 
a major nnit of Air Force Special 2 
Center, this reorganized unit to be clEgZ 
with the conduct of all test activities under 
the purview of Air Force Special Weapons 
Center, incIuding those of continental and ov- 
erseas nuclear tests. 

2. In order to fulfill Air Force respon- 
sibility in nuclear test operations more econ- 
omically and more efficiently, the Command- 

er, Air Research and Develo menf Com- 
mand should approve the esta lishment at VJ 
Air Force Special Weapons Center of a per- 
manent, dual purpose test organization as 
mentioned in the preceding recommendation. 

3. In order to insure that the Com- 
mander of the Air Task Group in overseas 
nuclear test operations is thoroughly famil- 
iar with the details of scientiic requirements, 
Head 
i II le t 

narters, USAF should ap rove in princ- 

Vl 
e employment of the Jo mmander of 

t e permanent organization recommended 
above as Air Task Group Commander 16 ov- 
erseas nuclear test operatiouls. 
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SAMPLING MISSION 

To provide an adequate, economical nu- 
clear cloud sampling airwaft, Headquarters, 
USAF should prograzm nine B47B’s to fulfill 
the manned sampling r uirements for over- I 
seas and continental nut ear tests. Further, “p 
the B-57B should be considered the perman- 
ent manned sampling vehicle. 

2. Headquarters, Air Force Special 
Weapons Center should initiate action at the 
earliest possible date to develop the nine E 
57B’s recommended :above to o 
biti@ as sampling vehicles an A) 

tiium capa- 
should pro- 

gram their eventual :replacement by an equal 

number of B-57 aircraft equipped with great- 
er thrust in order to increase the aircraft al- 
titude ca biities. 

3. fE view of the possibility that un- 
manned sampler vehicles might prove to be 
the eventual optimum sampler, the Air Force 
Special Weapons Center should initiate a 
study of this roblem at an early date. The 
study should L pointed at the development 
of recoverable guided mksiles as sampling 
vehicles penetrating the cloud at five to 15 
mhurtes after detonation at altitudes . of 
50,000 to l25,ooo feef. . 

i 
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1. The Commander, ARDC should as- 
sign to the AFSWC responsibility for proof- 
testing the weapon delivery capability of da 
livery aircraft types currently part of, or soon 
to become part of, the combat force. This is 
a logical extension of the current AFSWC 
responsibility for development of an Air 
Force thermonuclear weapon delivery capa- 
bility. 

2. Should the responsibility for proof- 
testing the delivery capability be assigned to 
the AFSWC, the Commander, AF’SWC should 
program participation of instrumented oper- 

ational aircraft in whatever nuclear test pro- 
grams are scheduled by AEC, with the ob- 
jective of demonstrating the delivery capa- 
bilities of these aircraft in tarp@ cmfigura- 
tions of altitude, airspeed, gross weight, etc. 

3. The long-range research program 
being conducted by WAD0 should be con- 
tiiued, with its present objective of improv- 
ing theoretical methods for prediction of at+ 
omit and thermonuclear weapon delivery 
capabilities and developing structural design 
criteria for future atomic and thermonuclear 
weapon carriers. 
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q In order to assure economical utili- 
zatio; of aircraft on future test operations, 
the Scientific and Air !l’ask Groups should 
closely coordinate scientific and aircraft re- 

uirements with the objective of assigning 
1 ual missions to aircraft whenever possible. 

2. In order to atssure effective opera- 
tional planning during future test operations, 
the Scientific Task Group should 
planning so as to provide the AK 

rogram its 
&as k Group 

with complete aircraft position’mg informsr 
tion no later than three days prior to each 
detonation.’ 

3. In order to ‘have photographic C 
54% readily available for the next nuclear 
test,, Head uarters, USAF should retain the 
G!WS ldl in Operation CASTJX in their 

modified statw. 
4. Since the C54 type aircraft used for 

photography in Operation CASTLE are suit- 
able for both overseas and continental tests, 
Headquarters USAF should insure that these 
aircraft are utilized In all future nuclear tests 
rather than using one type for overseas and 
another type for continental test& 

5. To insure that effident utilization is 
received from the modified C-543, Eeadquar- 
ters, USAF should assign these aircraft t.6 gn 
org-anization that can make them available, 
with aircrews and maintenance personnel, for 
both the overseas and continental t&ing 
program, and propety utilize thfm in $eir 
zr~odifius dunng the interun periods 
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1. In order to adequately accommodate 
increased communications requirements, the 
Commander of the Joint Task Force shoutd 
take necessary action ,to re-en&neer the phys- 
ical plant for communications in the Pac*ff~c 
Proving Ground. 

2. The AACS :should Insist on early 
joint planning conferences to discuss com- 
munications requirements and facilities for 
future overseas operations as soon as the 
general concepts are known. 

3. To insure that the major engineer- 
ing and installation agency for Air Force 
communications facilities has complete infor- 
mation regarding requirements and planning 
and to assist the Joint Task Force and the 
Air Task Group on d.etails concerning facili- 
ties, engineering, construction, and installa- 
tion, the AACS should appoint a liaison of- 
ficer to the headquarters of the next Joint 
Task Force as soon as that headquarters has 
a specific operational mission assigned. This 
officer should be the coordinating agent on 
communications matters between the Joint 
Task Force, the Air Task Group, the Air Re- 
search and Development Command (ARDCl 
and his own headquarters, and subsequently 
should be designated as the AACS Commtmi- 
cations Element Commander. 

4. In the event the liaison officer men- 
tioned in the recommendation immediately 
above is not to he designated as Commander, 
AACS Communications Element, then: 

a. In order to maintain close con- 
trol over its own operational units furnish- 
ing assistance to the Joint Task Force, the 
MCS should select the off&w who is to com- 
mand the AACS Communications Element at 
least six months in advance of the projected 
date for manning that element in the for- 
ward ares. 

b. Upon selection, the AACS Com- 
munications Element Commander should be 
indoctrinated and briefed on the planning 
background and the scope of joint commun- 

ications. He should make a survey trip to the 
Pacific Proving Ground as part of this in- 
doctrination to learn first hand the status 
of facilities and equipment. 

5. The MCS Communications Element 
Commander should select his personnel and 
supervise the manning and training of his 
element. All personnel assigned to his ele- 
ment should he under his control at least 
three months prior to the date of arrival of 
operational units in the Pacific Proving 
Ground. . 

6. The communications installation and 
maintenance personnel in the Pacific Pr@ng 
Ground should come under the direct control 
and su rvision of the Communications Ete- 
ment 8 mmander to insure that construction 
deadlines are met. 

7. If a Command Ship is utilized dur- 
ing the next operation, the Commander of 
the Joint Task Force should provide one that 
is properly refitted and equip ed to meet the 
requirements for extensive L igh frequency 
radiotelephone and radioteIeQpe circuits. AU 
circuitry aboard the ship should be rigorously 
checked operationally prinr to the date pro- 
jected for the first shot. 

8. To eliminate interference with the 
ENIWETOK LORAN Station, the Joint Task 
Force should remove the high frequency 
transmitters and antennas from ENIWF,TOK 
ISLAND. 

9. To insure satisfactory operation of 
a RACGN at BIKINI ATGLL, the Air Task 
Group should design the hwtallation for un- 
attended service and the Joint Task Force 
should provide space for this RACON in the 
bunker used to house and protect the se- 
quence timing equipment. 

10. To insure the avaiIability of a radio 
homing beacon immediately subsequent to a 
detonation, the Commander of the Joint Task 
Force should provide a Navy vessel equipped 
with a satisfactory beacon. 

61 



-_ __- -- . ..~ ---- --- _-- __ ___- _ .-- .._ -. --_ 

62 



. 

._ 1. 1,. :. . ,’ ., 

. . 

_ . 

1 
! 

:s _.. 
! . .._‘_ 

i 

i 

THE AIR CONTROL SYSTEM i 



THE AIR CONTROL SYSTEM 

:..:..._ 
.a : ..‘_ 

1. In order to provide a safe and suc- 
cessful mission, the Air Task Group Head- 
quarters must insure that all dements con- 
cerned with aircraft control are integrattxl 
into one centrally directed and coordinated 
contro1 system. 

2. In order to asme smooth, effective 
operation of the Air Control System during 
future Air Task Group overseas operational 
training periods, the Air Task Group Head- 
quarters must requine, all ENIWETOK air 
control units to begin extensive system-traiu- 
ing in the forward arca SO days prior to ar- 
rival of test aircraft’ units. Thii training 
should consist primarily of realistic, syntha 
tic problems augmented by actual control of 
support aircraft already on station at ENI- 
WETOE 

3. In order to make the system-training 
outlined above possible, the Air Task Group 
Headquarters should ‘take positive action to 
insure that all control communications are 
in&a&d and ‘m satisfalctory operating condi- 
tion rior to arrival et the control units. 

l In order to eliminate excessive time 
lags m tbeexchange of information between 
control agencies, the Air Task Group Head- 
quarters should prepare control procedures 

incorporating the use of a simple numerical 
reporting system rather than a conventional 
pd reporting system. 

5. To provide adequate CIC control and 
control communications facilities on future 
operations, the Joint Task Force Headquar- 
ters should again procure the assignment of 
the USS ESTES. If the USS ESTES cannot 
be made available, the ship utilized should be 
modiied to provide the same arrangement of 
control facilities and control communications 
as the USS ESTES contaiied. 

6. To insure effective, economical ,mis- . 
sion accomplishment, flexibility in mission 
execution and safety of flight operations in 
the EPJIWETOK area during future atomic 
test operations, the Air Task Group should in- 
stall a dependable radar-HF’F combination, 
such as the ANIFPS-3 and ANIF’P!M, in 
the AOC. 

7. If there is an Air Defense mission 
on the next operation, and if it is assigned to 
the Navy Task Group, close coordination 
must be effected by the Air and Navy Task 
Groups with the view of cliiating control 
destroyer requirements through joint use of 
ENIWETOK AOC control facilities. 
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SEARCH AND RESCUE 

L In order to furnish future Air Task 
Groups with the most efficient supervision of 
the Task Group SAR facility, the Command- 
er, Air Rescue Service should furnish a SAR 
commander directly to the SAE element. 
This would place the responsibility of one 
mission on one individual and provide more 
effective support of Air Task Group reqti 
men& 

2. In order to provide an effective SAR 

capability, tht~ Commander; Air Rescue Ser- 
vice, should furnish a SAR Element to the 
Air Task Gron operating base. !I’hls ele- 
ment should In cp ude complete organizational 
maintenance, electronic repair, supply, ad- 
miuistration and operatlous ca abihties. A 
minimum of four aircraft shoul g be furnish- 
ed if a requirement of three in ccmmission 
continues to exist on the next operation. 

i 
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SUPPLY PRIE-POSITIONING VERSUS FLYAWAY KITS 

1. In order to effec’, better utilization 2. 
of supplies, bnsportation and storage dur- 

Elyaway kits should be assembled at 

ing future operations, the Air Task Grou 
the home station of the orgauization concern- 

a!i should reqnire all units to provide logisti 
ed, transported to the forward area with or 

rt for their aircraft by the flyaway kit 
in unit auwaft, and unused supplies rettun- 

sup 
& 

ed to the home station with the aircraft up 
on completion of the operation. 

i 

. 
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CONSTRUCTION REQUIREMENTS 

L 
Task 

To provide adequate facilities for Air 
Group operations on ENWEI’OK IS- 

LAND for FLEDWING, the agencies con- 
cerned should approve the construction plan 
submitted to Headquarters, Joint Task Force 
SEVEN by Headquarters, Air Task Group 
7.4 in March 1954. 

2. To prevent interference between 
construction and required overseas unit 
training, all agencies concerned should take 
necessary action to insure that approved con- 
struction is completed during the iuterim r- 
iod prior to the buildup phase of RED W& 0. 

3. To insure that construction planning 
is adequate and realistic, operation, materiel 
and Snstallations personnel, thoroughly famil- 
iar with intended operations, should be iu- 

eluded on any site survey teams being sent 
to the PacSfic Proving Ground. 

4. To provide qualified advice for the 
development of proper construction plans and 
to supervise the detailed execution of these 
plans, Headquarters, AFSWC should assigu 
a qualified Air Instapations Officer to the 
4939th Test Support Group both for interim 
and operational periods. 

5. The Commander, Air Task Group 
should require all participating units to sub- 
mit their requirements for modiScation and/ 
or alteration of fa&ities early iu the p&n- 
uiug phase of the 0 
cau be consolida teze 

&ion so that requests 
approved and accomp- 

lished prior to the arrival of operational un- 
its iu the forward area. 
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AIRCRAFT MODIFICATION 

1. To insure coordination of all agencies 
concerned in the establishment of require- 
ments and to establish one agency for con- 
tacting the depots on modiffication, Headquar- 
ters, ARDC should assign Headquarters, 
AX’SWC the respousibilitg for modification 
of the aircraft which will participate ia fu- 
ture ovem tests. 

2. To insure full coordination with the 
modifying depot, Headquarters, ARDC should 
require all outside h~torested agencies to co- 
ordhmte with AFSWC on any changes ia ro- 
quircments or modScation rather than dea& 

iug direct with the modification de t. 
3. Because of the various xan gt?s in 

operational requirements end designs, and 
the large amount of. time lost by the modify- 
ing depots in waiting for contracted items bo 
be received, the Air !l!ask aroup should ee- 
tabliih a I uirements deadline far enough 
in advance o the thue the aircraft are need- 1 
ed for operational training of crews, etc, to 

ve 
P 

the modiig depots a real&tic deadline 
or completion without having to resort to 

a crash program at the last ml.m~tc. * 

i 
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ESTABLISHMENT AND SUPPORT OF THE WEATHER ISLANDS 

L In coordination with the Air Weath- 
er Service, the Headquarters of the .Joi.nt 
Task Force should formulate the general 
weather reporting plan at the earliest pos- 
sible date in the planning phase of an over- 
seas test operation. 

2. If temporary land based weather I-+ 
porting stations are to be employed in the 
weather reporting plan, the Air Weather 
Service should: 

a. Select the sites most suitable for 
weather observation and forecasting for the 
contemplated test aa 

b. Partici te, nsing personnel pm 
viously experien ceza in weather island oper- 
ations, in a Joint Task Force survey of the 
sites as soon as possible after selection. 

c. Prepare a construction and re- 
habitation plan pointed at providing each 
site with adequate operational, living, recre& 

tional and storage facilities. 
d. Obtain the execution of the a- 

bove construction plans through the use of 
qualified construction workers prior to - 
cupancy by Air Weather Service personnel 

3. To insure that weather island pack- 
ages are complete and arrive at the operat- 
ing site in a serviceable condition, these pack- 
ages should be assembled by the appropriate 
Air Weather Service unit and transported to 
the site as TAT equipment, 

4. Complete responsibility for procure- 
ment and disposition of weather island equip- 
ment should be assigned to the Air Weather 
Service. 

5. Upon completion of an overseas test, 
weather island equipment should be return- 
ed to Air Force stocks rather than be stored 
awaiting use in a future operation. 
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FLIGHT SAFETY 
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1. To insure safe air operations at the 
beginning of the overseas operating period, 
all standing operating procedures and their 
related training programs should be estab- 
lished by the Headquarters, Air Task Group 
and disseminated to the Test Units as early 
as possible prior to overseas movement thus 
allowing ample time for pilot familiarization 
with test requirem+s befoE being subject- 
$a: z$uxl operatmg condltlons in the for- 

2. S~ce the limited real estate on ENI- 
WIWOK ISLAND wili always result in 
crowded aircraft parking conditions, special 
emphasis must be placed on the development 
of adequate parking and taxi plans and con- 
stant supervision must he provided. 

3. To discharge the Air Task Group 
responsibility of insuring safe positioning of 
aircraft airborne at detonation time, and par- 
ticularly of the effects mission aircraft, the 
Flying Safety Officer must: 

a. Inform bimseif thoroughly <II 
the effects to be experienced by each aircraft 
at the planned detonation tiie position and 
compare these with known aircraft structural 
weaknesses and strengths. 

b. Insure the early preparation of 
abort and position control procedures and in- 
sist upon thorough crew indoctrination in 
these safeguards. 

c. Monitor the 
f 

ost-mission main- 
tenance inspection of eat aircraft airborne 
at detonation time to insure that any surface 
or structural failures are observed and cor- 
rected prior to the next mission. 

4. To minimize the ground hazards ex- 
isting during CASTIE, aircraft parking ramp 
expansion and resurfacing should be complef- 
ed as outlined in the construction pian sub- 
mitted to Joint Task Force SEVEN, as men- 
tioned in the portion of this report concern- 
ing construction requirements. 
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PERSONNEL MANNING AND AUGMENTATION 

1. In order to provide more efficient 
utilization of government funds, Headquar- 
ters, USAF should insure that adequate mili- 
tary maintenance personnel are available fQr 
each aircraft in the forward area so that it 
will not be necessary to utilize civilians. This 
would eliminate the expenditure of funds for 
civilian overtime pay and per diem. 

2. In order to eliminate the difficulties 
encountered as a result of the principle of 
augmentation, Headquarters, Joint Task 
IForce should assign specific support functions 
Yb the Air Force and Army, both during the 
interim and operational periods, and request 

eacl. service to furnish the necessary person- 
nel to carry out its responsibilities without 
assistance from another service. The func- 
tions to be assigned should be the same as 
during Operation CASTLE with the follow- 
ing exceptions: 

a. The Air Force should be assign- 
ed the functions of the POL farm and struc- 
tural fii fighting &her than the Army. 

b. The Air Force should be requir- 
ed to furnish EP’s to the consolidated me.s 
on a pro rata basis. 

c. Each service should be made re- 
sponsible for the catre of their own Bo&‘s. 
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1. To p;.xxlude inconsistencies, confus- 
ion, or misunderstandings concerning the re- 
sponsibility for funding future overseas atom- 
ic tests, Headquarters, USAF should provide 
funds directly to ARDC for all Air Force un- 
its participating in the Operation. ARDO 
should then issue these funds to AF’SWC. 

2. If Headquarters, USAF’ does not 

FUNDING 

make funds available to AFDC for all Air 
Force participants, then specK~c guidance 
should be furnished by Headquarters, USAF 
and Headquarters, Joint Tssk Force SEVEN 
early enough to permit participating com- 
mands to submit a supplemental budget to 
USAF to cover their requirementi for the 
operation. 

i 
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AIRCRAFT ACCIDENT RATE 
TASK GROUP 1.4 

i 

The accident during April involved an H-19 helicopter which burned 
and was a complete loss to the Air Force. The co& of this accident to the 
Air Farce was $149,07l.O0. 

The acddent durine May inyolved an F-84 Jet Aixraft which received 
major damage but waskzpakable. The cost of the damage-in this accident 
was $55,917.00. 
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ABORT RATE 

i 

GCA RUNS 
TASK CROUP I.4 

TOTAL 

300 

GCA 

too 

auus 

loo 

i 

0 

UNIT ’ 

TEST AIRCRAFT WIT 

TEST SERVICES UNIT 

TEST suPIJoR? WIT 
OTnER 

MAR 

55 

II5 

55 

,I 

APR 

5t 

t54’ 

55 

.5 

IUAY 

55 

55 

3 

.5 
t* 

TOTAL GCA RUNS 1 .I. I 5.5. I 55. 

CUMULAliVE GCA RUNS 1 .I. ‘55 .,a I 
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SHIPMENT TO FORWARD AREA 

WATER 
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SUPPLIES BEING STOCKPILED 
IN THE FORWARD AREA 

i 
After 1 March 1954, initial adion to sbckpile supplies in the forward 

area had been completed. After that date supply action con&t& of re- 
placement requisitions for items consumed during the operational phase; 
therefore, the total number of line items remained static at approximately 
42,000. 

EXCESS SUPPLIES SHIPPED BY AIR AND WATER 

TO ZONE OF INTERIOR 

The excess supplies that were shipped from the Forwani Area to the 
Zone of Interior were items that had been shipped from Kwatjalein to Ehi- 
wetok during 1953 and found to be excess to the needs of the Task Group. 

97 

AFWUHC 



98 



. 

CONSUMPTION OF FUEL 
BY TYPE AIACRAF T 

TASK GROUP 74 _“IWtU 

r;,s3-,954 1 JUL AUG SEC OCT NOV DEC JAN FE8 MAR APR MAY JUN 

AIRCRAFT II 5 I145 GRADE GASOLINE 

i 

CONSUMPTION OF OIL 
61 TYPE AIRCRAFT 

TASK GROUP 74 

1953-1954 JUL AUG KP OCT NOV DEC JAN FEB MAR 

AIRCRAFT 1100 GRADE 

6-36 I I I i I I /3,702] 4fi7213:697( Z&4601 I 

RB-36 &?64 I.720 I#02 776 

c-47 621 445 561 461 671 1,005 1.066 1,395 It09 I.262 564 

c-54 I#60 731 1,400 I66 

H-ISA 364 260 220 339 I69 207 366 291 153 234 ST 

H-196 236 IS6 671 v46 1207 759 776 764 269 

SA-16 -1 I I I I I I i 4341 7221 9421 3341 1 

m-29 I I I I I I I ~6$.9s~ll,sos~l4?66~ 41051 1 

H-13 I6 I6 II IS 

L-13 23 
26 47 I33 95 66 IS5 I62 144 

_-t-l 
276 62 

IO/IO GRADE 

6-47 76 63 61 26 

F-64G 461 516 231 -3 I91 

C(WIILD * own co*‘IDmTmL .OUU .# t10 .I_., 
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AIRCRAFT IN VS OUT OF COMMlSSlON 
TEST SERVICCS WIT 
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TEST AlRCRAfl lmll 
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AIRCRAFT IN VS OUT OF COMMISSION 

TEST SUPPORT UNIT 
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AIRCRAFT IN VS OUT OF COMMISSION 
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PERSONNEL CLEARANCE STATUS 
BY TYPE 

TASK GROUP 7.4 
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