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Ertetine Officer (from Proje Officer's Office
Staff)
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Ass't. problem leaders oY

Fimotions XY
Brief ‘ask Force personnel re: general —
Proje 664 objectives, Rad Safe practices
and radiological hazards, details of
work to be done, organise teams, eto.

In rations Office on PARRY In Rei Safe Office on PARRY
~Shore Operations Officer Red Safe problem leader

(from Proje Officer's staff) 1 recorder
Ass't. problem leaders 4 dressers and clothing
2 yeomen ~ issuers
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Functions “HadSafe briefing
“Feammake-up Clothing issue and change

Operations briefing
Equipment issue
Boarding pass issue
Ship to shore commniocations
(Motorola Cirouit)

In MOLALA or”” Able,

Personnel in Tech Control Poist:. iPersomel in Rad Safe Control Point
Boarding Officer (from Proje Rad Safe Ase't. Problem Leader toot
Officer's staff) 3 dressers aks

oeonders 1 for Boat Pool Officer

1 recorder pre-boarding Rad Safe cheok “(istoroleCreuit)
Functions Clothing removal (post-operations )
Final Pre-Boarding oheck
Pre and Post Operations Briefi
Communications Ship to Shore on
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Preliminary pers. decontamination

ST. Louis FRE  
 

“Briefings for succeeding day's operations

*When operations move from Able to Baker, 6.4 personnel and equipment will move onto )
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TRANSIT BLUE BOOK

1. GENERAL SITUATION
ene

1.1 General

This plan is adirective plan of eperations for the conduct of
CASTLE Project 6.4. lit defines the purpose and scope of the project, the
assumptions which guide and justify the project, and the general operations
which are necessary for accomplishment. Because Project 6.4 is a quasi-
naval operation, this plan is prepared in the format recommended by the
Naval iianual of Operational Planning, 1948 Edition. Detailed planning for
the technical and scientific work on Project 6.4 is contained in a series
of annexes to this plan. The annexes are in the same format as the basic
plan and are supported in detail by tabs which reflect the current status
of planning and accomplishment. It is intended that this plan, together
with annexes and tabs, will be sufficiently complete to form a basis for
command decisions and preparation of on-site reports.

1.2 Nature and Scope of Operations
 

1.2.1 Nature of Operation

Project 6.4 is a proof test of shipboaid countermeasures,
damage control, and industrial rehabilitation procedures against radio~
logical contamination effects in atomic warfare. For purposes of ship
activation and operation control, Project 6.4 has been identified by the
unclassified Bureau of Ships code name "Project Transit". Project
TRANSIT is composed of two specially altered and instrumented drone LIBERTY
ships, a control P2V5 aircraft, two fleet tugs for escort, tow and de-

contemination operations, and an operations base on Parry Island (ELJER),
Iniwetok Atoll. One ship will be equipped with candidate A; protective
devices and will be fully instrumented; this ship will be identified as
TRANSIT ABLE. The second ship designated as TRANSIT BAKER, will be unpro-
tected, but will be instrumented the same as TRANSIT ABIE. TRAISIT BATER

will alse incorporate special ventilation tests. The drone ships will not
be manned during the experiments but will be maneuvered by radio control
from an aircraft. The ships will be steamed into an area of high fall-out
activity subsequent to each event participated in. After each test, it
is planned to board the protected ship (TRaiSiT ABL™) and steam her to
Eniwetok, radiation levels permitting. In event of excessive radiation
levels, both ships will be recovered by tugs after each shot participated
in and towed to Eniwetok for post-test operations. Post-test operations
will consist of:

(a) detailed radiological survey of each ship, both above
and below decks. ST. LOUIS =REG
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(b) instrument and record recovery.

(c) removal of test aircraft and test panels for survey
purposes and decontamination studies.

(d) tactical decontamination of each ship, both above and
below decks.

(e) final preparation of each ship for participation in
the next test.

The diagrams on page V and VI form a schematic concept of the basic oper-
ating situation during the event. The diagram on page VII illustrates the
basic operating situation after reboarding.

1.262 Scope of Operations

This operation will involve the accomplishment of a number
of scientific and technical field studies on: ship countermeasures; air-
craft and limited surface test panels; the preparation, movement and control

of the test shivs; the provision of supporting ships and aircraft; and the
basing of test personnel on Parry and Eniwetok Islands. For planning pur-
poses, participation will be limited to three shots: Shots 1, 3, and 5.
Changes and additions to this scnedule may come about if adequate contamin-
ation is not obtained on any run or if experimental work following a run
prevents turnaround in time to participate as scheduled.

Organizations participating are the sureau of Ships, the
U. S. Naval Radiological Defense Laboratory, the Bureau of Supplies and

Accounts, the Army Corps of Engineers, and the Army Chemical Corps. The
Army studies are identified in Task Group 7.1 as Project 6.5 and will be
included inthe 6.4 operation plan as one of the ten test problems to be
conducted aboard the TRANSIT ships. Personnel required include approxi-
mately 50 technical personnel and 165 naval personnel that comprise the
crews of the two drone ships, the control plane, and the fleet tugs. Pro-

ject 7.3 will provide a working party of 500-1000 men.

1.5 Purpose of TRANSIT BLUE BOOK
 

1.3.1 To provide data on the overational and logistical require-

ments of CASTLE Project 6.4 and 6.5.

1.3.2 To provide a firm basis for schedulinz and instructing
roject personnel. oo

® P ST, LOUIS FRC
1.3.3 To initiate the preparationand implementation of supple-

mentary technical annexes.
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1.4 Shot Schedules for Project 6.4 Participation

1.4.1 Operations are planned for shots 1, 3, 5 and possibly 7.
Shots 2 and 6 are regarded as alternates in the event of failure: to
contaminate the TRANSIT ships on eny run.

1.462 The following table listsshot informtion pertinent to
this Project:
 

 

 

 

   

Code Code Name Shot Ho. Yield Location i Date

(Unclassified); (Unclassified)}; (Confidentiel)* (Secret), (Secret) (Secret)

B Bravo i 1 4-8 MP i Reef SW Charlie 1 Mar 54

v Union Y. 4-6 iif South of Dog {il war 54
(barge)

Y Yankee S 3 6-10 ‘if | South of Dog 22 Mar 54
(barge)

3 Echo 4 125 KT Ruby 29 Mar 54

{

N Nectar b 5 A-2.5 MT South of Do 5 Apr 54
; (barge) pe

R Romeo 2)- 6 | 294 LT | South of Dog 15 Apr 54
| (barge)

K Koon ls 7 lim! Tare 22 Apr 54
j i  
 

1.4.5 Om the basis of the above schedule, participation is planned
on 1 March, 22 March, and 5 April, 1954. Turnaround time between runs
will be three weeks and two weeks, respectively.

1.4.4 Annex if includes a discussion of the radiological effects
expected from the above listed yeilds and shot locations.

1.5 Project 6.4 Composition and Relation with TASK FORCL SEVEN
 

1.5.1 Project TRANSIT is organized and implemented for the pur-
pose of conducting ten (10) associated investigations, all of which are
cocrdinated with the fall-out distribution studies of Project 2.5. rro-
ject 6.4 is actively comprised of the two drone ships TRANSIT "A3ILE" and
"BAKER", a control aircraft, an auxiliary support vessel (ATF) and part-time

ST, LOVi2 FRC

Note (1) Use for telephone or low-classified messages.
(2) Do not use for reference purposes.
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use of a second support vessel (ATF). Shore headquarters are based inthe
RadSafe building on Parry Island, Eniwetok, and consist of a small full-
time administrative staff, a RadSafe organization conducted in conjugetion
with TU-7, and an instrument repair facility.

1.5.2 Water transportation is provided by the drone ship's boats.
Comunication with all units of Project 6.4 is provided by a short range
voice network. During the shot operations, a secondary control station
is maintained aboard BAIROKO for maintaining a position plot of the drone
ships and providing for their emergency radio control by helicopter.

1.5.3 BuShips Project TRANSIT beinga proof~test of AT’ Counter-
measures was assigned to Program 6 "Tests of service equipment and
operations” and was designated Project 6.4. Program 6 is one of several
Department of Defense Effects Programs being conducted in CASTIE. This
group of programs has been assigned to Task Unit 13. This Task Unit is
under the operational control of CTG 7.1 for planning and coordination
during non-operational phases and under full operational control during
the shot operational phase at the test site. Technical direction of the
DCD programs is exercised by the AFS\P through CT/G 7.1. All official
communic ations with other project agencies and headquarters in c onnection
with CASTLE from Project 6.4 are directed to the Headquarters, Task Unit

13.

1.524 The work of other than Project 6.4 personnel is indicated
as follows. Pre-test ship conversion and installation of equipment on the
test ships will be done by ilare Island Naval Shipyard and San Francisco
Naval Shipyard. At the test site, removal and reloading of equipment will
be done by personnel from the support ships. Aircraft, test panels, and
test plates will be moved to and from the beach decontamination area by
personnel of J6, Task Group 7.1. Ship decontamination will be carried out
by Task Force personnel under the direction of 6.4 problem leaders. for

survey monitoring and sample recovery, ten personnel will be provided from
the ships! companies and additional monitors will be drawn from Task
Force personnel, to be trained and supervised by 6.4 personnel. The de-
contamination of protective equipment will be arranged with the Holmes
and Narver laundry facility. Assistance at the Personnel Decontemination
Center irill be given by Task Group 7. Photographic film to be used in
6.4 will be stored and processed by the Task Force Photographic Unit.
Basic information on the physical and chemical nature of contaminant will
be supplied by Program 2, Project 2.5. Project 6.5 personnel will aid in
ship decontamination and ventilation studies. ST. LOUIS FRC

1.5.5 The chart in Annex K show, diagrammatically, the relation-
ship of Project 6.4 with Joint Task Force Seven. Annex "K" includes a
complete organizational outline for sroject 6.4.

009521 qn
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1.6 Technical Assumptions and Limitations
 

1.6.1 Participation of Project 6.4 in Operation CASTIE will
provide an op»vortunity to proof-test ship countermeasures fromthe point
of view of rediological hazard reduction for certain Aii attack situations
of importc:noe to the Navy. Within the technical limitations set forth in
this pararraph, participation in CASTIE will result in informtion directly
applicable to the military situation involving the detonation of super-
weapons in harbors during amphibious operations and in shallow coastal

waters. The information may also be applicable, by suitable extrapolation,
to the following situations:

(1) Surface or shallow water attacks with moderate yeild
fission weapons.

(2) Certain offensive uses of fission weapons involving
surface ship delivery.

1.6.2 It is desirable not only to test the performance of exist-
ing protective equipment and systems, but also toestablish firmly the
military need for additional ship countermeasures whichPPE ar to be
recuired.

1.6.5 The nature of the conditions of interest and the counter-
measures to be tested makes it necessary that steam-driven vessels be
exposed to the contaminating event.

1.6.4 The nature of the event is such that these vessels must
be exposed to contamination in the rvegion of military interest rather than
on the periphery ofthe event. Theregion of interest is that area beyond
immobilizing shock ranges and where incapacitating or serious radiation
hazards exist. Thisrequirement makes radio-controlled operation of the
test vessels necessary.

1.6.5 Although the primary interest of the experiment is the
modern combatant ship, radio-controlled operation of such vessels is

virtually impossible. It isassumed the measurements made on the modified
LIBERTY ship can be successfully applied to combatant ships.

‘ Seto es . ST. LOUIS FE
1.6.6 A technical limitation on the interpretation éPtheGrrective-

ness of some countermeasures may be the presence of an atypical contamin-
ant. For shots fired from land composed primarily of calcium deposits
(i.e. atolls or veers) the contaminant may be composed primarily of cal-
cium hydroxide (Ca(OZ),) and calcium carbonate (caco ). It was shown at
Operati on Ivy that suck material, in the presence of sea water, forms
particularly tenacious bonds with surfaces. Since most land of interest
to the military is not composed of calcium deposits, results based on such
tenacious deposits must be extrapolated to more representative contaminants.

This may require laboratory correlations with field data.
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1.6.7 The line along which the ships travel during the time they
are being contaminated represents only a small fraction of the contamin-
ated area of military interest. Data from the tests will therefore be
directly applicable to the unique set of conditions existing along the
line of travel during the cantaminating event. Use of this data to des-
cribe countermeasure effectiveness in other areas of military interest
will thus be necessarily limited by the lack of knowledge as to how the
variation of contaminating conditions would affect countermeasures. A
close working relationship with Projects 2.5a and 2.6a has been set up to
mitigate this problem.

1.6.8 Estimations for combat ships on the basis of results obtained
on the Liberty ships will be limited by differences between the two types
with respect to construction and operating speeds. Construction will affect
drainage and thus affect decontamination. Construction differences will
also affect shielding measurements. Differences in operating speeds may
affect the effectiveness of the washdown system. ‘fodifications have been
made on the TRA.ISIT ships to simulate combat vessel construction. Wash-
down delivery conditions will be measured to assist in extrapolation.

1.6.9 The usefulness of some countermeasure data will be limited

when used to estimate effectivenesses at earlier times than when data was
collected. During the period before the ships can be reboarded and studies
undertaken, changes in the initial conditions will occur from redistribution
of contaminant by weather, from changes in the nature of bonds between sur-
faces and contaminant, and from changes in energy of radiation due to

radioactive decay.

2. MISSION

To proof-test existing and proposed radiologioal countermeasures for
naval ships and aircraft (not in flight) against surface and subsurface
-atomic attack; to gain sufficient basic knowledge of the radiological
situation on ships andaircraft (not in flight) to permit proper counter-
measure development; and to gain such information for harbor targets as
is appropriate within test conditions and without jeopardizing the primary
objectives of the mission.

5. TASKS OF SUBORDINATE UNITS

Sel Organization

3.1.1 Annex J illustrates the Organization of Project 664 and
includes personnel listings, both alphabetically and by sub-project.

3.2 Project Officer ST, LOVIS FRCdd be

5.2.1 The Project Officer 6.4, is designated by the Chief, Bureau
of Ships and ordered to report to Commander, Task Group 7.1 through

009521 ed
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Commander, Task Unit 13, for operational and administrative control on
all wnatters relating to the DOD Weapons Effects Program, Operation CASTLI.
He fas been authorized to act in the name of the Chief of the Bureau of
Ships in matters relating to Project 6.4.

 

3.3 Deputy Project Officer

3.301 .jith the approval of the Director, U. S. Naval Radiological
Defense Laboratory, a Deputy Project Officer has been designated by the
Project Officer 6.4, from the Technical Developments Branch, U.5. Naval

Radiologicel Defense Laboratory.

3.3.2 He is authorized to act for the Project Officer in all
technic..1 matters concerning the laboratory's participation in Project 6.4.

3.3.5 He is responsible for the coordination of the experimental
effort aboard the TRANSIT ships and will report directly to the Project
Officer on matters concerning the conduct of all sub-projects.

3.4 Operations Officer and Assistants

3.4.1 Operations Officer

3.4.1.1 The Operetions Officer is designated fron the
sponsoring agency, the Bureau of Ships, by the Project Officer 6.4.

5.40102 The Operations Officer is authorized to act for
the vroject Officer in matters concerned with the activation, outfitting,

special alterations, and preparations of the test ships, TRANSIT ASLE and
BARLR.

5.4.1.3 He reports directly to the Project Officer and
is responsible for the ships! operational readihess.

3.4.1.4 During test operations, he will be stationed
aboar¢ ATF-106 and will represent the Project Officer on all recovery
opsrations on TRAISIT ABLE and BAIR.

3.42 Assistants for Electronics and Assistant for Machinery
 

Se4e2el With the approval of the Commander, idare Island
Naval Shipyard, Assistants for Eiectronics and an Assistant for uachinery
have been designated from the Design Division, dare Island Naval Shipyard,
to assist the Operations Officer.

3.5 Tests Coordinator and JTF Liaison ST. Louis FRC
 

3e5e1 The Test Coordinator is designated by the Project Officer
6.4 from the sponsoring agency, the Bureau of Ships.
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3-502 He will assist the Project Officer in Operational Planning
and Task Force matters conducted through the Program 6 Director.

3.5.3 He will establish liaison on a working level with elements
of other task groups of the Joint Task Force.

3.5.4 During the shot phase of test operations he will represent
the Project Officer in the Project 6.4 Command Station aboard the carrier
for operational matters.

3.6 Administrative Assistant
 

3.6.1 ‘<iith the approval of the Director (USWRDL), the Project
Officer has designated an assistant for administrative matters from the
Scientific Department Staff, U. S. Naval Radiological Defense Laboratory.

306.2 He will coordinate theadministrative activities and
logistical requirements of the project staff and sub-project sections.

5.6.5 He will administer budget, fiscal and travel matters.

3.6.4 He will advise the Project Office on Security matters.

3.7 Military Evaluation Consultants
 

3.7.1 With the approval of Chief, AFS.UP, two consultants have
been designated by the Project Officer from Headquarters, AFSWP. isith
the approval of the Director, USNRDL, two consultants have been designated

fromthe iiilitary Evaluations Group, USNRDL.

307.2 They will be available for consultation on matters con-
nected with the military application of test studies and with the review
of test plans in terms of military objectives.

3.7.5 They will participate in staff planning functions for test
operations and perform such staff functions as the Project Officer may
desire.

3.7.4 During eachtest participated in, they will be stationed
in the Primary Airborne Control (P2V5) and in the Secondary Control
Station (3ALROKO) and provide advice on radiological matters.

3.8 Decontamination Advisor ST, Lou!S FRC
 

3.8.1 ith the approval of the Director, a consultent for Ship
Decontamination has been designated by the rroject Officer fromthe Chemical
Technology Division, U.S. Naval Radiological Defense Laboratory.

oo9se CR
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3.8.2 te will assist the Operations Officer in planning for post-
test operations and will recommend ship decontamination schedules, pro~
cedures, and materials.

3.8.3 He will report directly to the Project Officer upon the
effect of each day's decontamination operations and the degree of oper-
ational readiness achieved as conceins residual radiological contamination.

3.8.4 de will participate in staff planning functions and during
each test participated in he will be stationea apoara tne alternute ATF~116
(assigned to TRANSIT "Baker") to represent the Project Officer.

3.9 RadSafe Liaison

3.9.1 The Project Officer is assisted in complying with Task
Force Radiological Instructions by the provisions of paragraph 3.17,
"Personnel Protection and Radiological Safety".

3.10 Staff Functions

3.10.1 Procure, activate, design, plan, and schedule operations
for all ships, aircraft, and base facilities, and coordinate functions
with other Task Force activities incident to accomplishment of mission.

3.11 Washdown Problem (6.4a)
 

3.11.1 Determine the effectiveness of the washdown system in
reducing factors which may affect the gamma radiation hazard; provide
information so that the degree of hazard may be detcrmined and so tht
the results of the experiment may be extrapolated to other types of naval
vessels in various tactical situations of interest.

3.11.2 Determine the gamma radiation dose rate and integrated
dose at various times at various commrable locztions on the two test
ships.

3.11.3 Use the above informationto determine the effectiveness

of the washdown in terms of

@) the reduction in integrated gamma radiation dose
b) the reduction in the amount of contaminant remainin:;

on the ships weathered surfaces

ST, LOVUiS FRC
3.11.4 Determine the uniformity of conteminant remaining on

various surface materials and configurations with respect to washdown

nozzle positions.

VJ09521
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3.11.5 Determine the limitations i:nposed upon tne experimental
data by

a) the mechanical performance of the washdown system
b) the ship's performance
c) the atmospheric conditions encountered during the test

3.11.6 Determine the effects of the washdown system oh stbsequent
tactical and industrial decontawination operations (to be considered along
with problem 6.4b).

5.11.7 Annex A outlines the objectives, procedures, and logistic
requirements for the wasndown group.

3.12 Ship Decontamination Problem (6.4b)
 

5.12.1 Obtain necessary information for determination of an
optimum procedure for the tactical and industrial recovery of contaminated
ships °

3.12.2 Reduce the total radiation field of each ship so that
participation in subsequent shots will not be a hazard to operating per-
sonnel.

3.12.3 Annex B outlines the objectives, procedures and logistic
requirements for the ships decontamination group.

3.13 Aircraft Study Problem (6.4c)
 

5.13.1 Obtain information necessary for the determination of the
protective value and feasibility of the ships washdown system in protecting
parkec aircraft aboard ship and for the evaluation of selected decontanin-
ation techniques end materials on aircraft.

3.13.2 Obtain information necessary for computing the hazard to
the operation and decontamination of aircraft on carriers following
contamination by an atomic weapon.

3.13.3 Annex C outlines the objectives, procedures and logistic
requirements for the aircraft study group.

3.14 Radiological Surveys and Photography (6.44) ST. LOUIS FRC
 

3.14.1 Obtain radiological survey data as required for the various
investigctions being conducted under Project 6.4. Organize and instruct
survey parties and conduct surveys of the test ships and aircraft to obtain
the above data. Procure, store and maintain, calibrate, and issue all

portable radiological survey instruments for Project 6.4 surveys.
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3014.2 Photograph the fallout on TRA:SIT Baker from the various
shots in which TRAJSIT Baker participates.

3.14.5 Annex D outlines the objectives, procedures, and logistic
requirements for the radiological survey and photography group.

3.15 Interior Contamination Problem (6.4e)

3.15.1 Obtain information necessary to determine the radiological
hazards in interior compartments at various times after burst as a result
of external radiation from airborne and deposited activities in spaces
and ductings.

3.15.2 Obtain informtion necessary to deteraine the radiological
hazard in interior compartments as a result of the inhalation of airborne
contamination in ships spaces.

5.15.3 Obtain information regarding the nature of the contaminant
to which the ships are exposed in order that the observed interior hazard
may be susceptible to interpretation.

3.15.4 Obtain information necessary to determine the effect of
standard components of boiler and ventilation systems on the hazards listed
e>ove so that qualitative extrapolations to other systems can be mede.

3.15.5 Obtain information necessary to determine the overall
effectiveness of various protective. devices in reducing the extent of
the radiological hazard from ventilation systems.

3.15.6 Annex E outlines the objectives, procedures, and logistic
requirements for the interior contamination group.

3.16 Instrumentation Problem (6.4f)
 

3.16.1 Design, plen, develop, specify, construct (or contract for
construction), install, and operate a gamma radiation detecting and record-

ing network on TRANSIT Able and Baker, and provide a systemfor automatic -
data reduction.

3e15.2 Annex F outlines the objectives, procedures, and logistic
requirements for the instrumentation group.

3.17 Personnel Protection Problem (6.4¢) ST. LOUIS FRC
 

3.17.1 Provide adequate raciological «afety coverage for all
Project 6.4 operations, thereby minimizing the persomel hazard associated
with the various phases of the test operations.
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3.17.2 Evaluate existing radiological safety procedure techniques
and instrumentation for their suitability under tactical decontamination
conditions, and obtain information to aid in the development of new and
improved radiological safety techniques, equipment, and instruments.

3.17.3 Annex G outlines the objectives, procedures, and logistic

requirements for the personnel protection group.

3.18 Shielding Studies Problem (6.4h)
 

3.18.1 Obtain information necessary to determine the natural gamma
radiation sheilding of ship structures from radioactive material enveloping
the ship and from radioactive material deposited on weather surfaces.

3.18.2 Obtain information necessary to compute the hazard from
these two sources to personnel within naval vessels either equipped or not
equipped with washdown systems.

3.18.3 Annex H outlines the objectives, procedures, and logistic
requirements for the shielding study group.

3.19 Airborne Contamination Problem (6.4i)
 

3.19.1 Secure information on possible future need for shipboard
air monitoring systems. Attempt to find the extent of airborne concen-
trations of beta decay products.

5.19.2 Determine whether the present instruments designed will
fulfill such needs for an adequate shipboard warning device.

3.19.3 Annex I outlines the objectives, procedures, and logistic
requirements for the airborne contamination group.

3.20 Panel Studies (6.5) (6.41)
 

3.20.1 Obtain information necessary to determine the contamination
characteristics of various construction materials.

3.20.2 Obtain information necessary to determine the decontamination

char cteristics of various construction materials.

3.20.35 Check usefulness of beta instruments for measuring decon-
temination effectivenesses. ST. LOUIS FRC

3.20.4 Annex J outlines the objectives, procedures, and logistic

requirements for the panel studies group.
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4. AD.MINISTRATIVE ADD LOGISTICAL WATICRS
 

The administrative and logistical matters involved in Project 6.4 are
grouped as (a) test preparation, (b) roll-up of the project, ed (c)
logistics and support services for the test.

4.1 Test Preparation, Laboratory
 

The test preparation on a leboratory scale involves pre-test
experimentation to determine optimum methods and procedures for obtaining

the desired data; evaluation and calibration of instruments and devices;
and the training of personnel for their various assiznments. These oper-
ations are described briefly below, as they pertain to the individuel sub-
projects, and details are given in Amexes A to Jd.

4. 1.1 Viashdown

No laboratory pre-test work.

4.1.2 Ship Decontamination
 

Laboratory work on ship decontamination methods will be
carried out in order to determine the influence of such factors as
weathering, surface deposits, and repeated contamination-decontamination

ou the effectiveness of the proposed decontamination methods. Suitable
additives will be tested, and mechanical performance of decontamination
equipment will be studied. -

4.1.3 Aircraft Study

For the aircraft study, a series of tests have been con-

ducted using fluorescent simulant on aircraft sections subjected to
small-scale washdown. A nozzle arrangement has been set up and tested on
a dud F4U4, to determine the optimum location of each nozzle in covering
the aircraft with an adequate flow of water. A pre-test study has been
made of the cleaning agents to be used with the aircraft decontamination
equipment, and the aircraft have also been modified for loading.

4.1.4 Survey and Photography ST. LOUIS FRC
 

Test preparation for survey and photography includes
evaluating the portable beta probes; testing the correlation of beta
readings with directional gamma readings; testing a newly designed wipe
sampler; testing the camera and synchronizer to be used to detect the fall-
out on Baker; and training the enlisted personnel assigned as radioloricalo

survey monitors.
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.4.1.5 Interior Contamination Study

At the Laboratory, pre-test work has included: testing
of different filtering elements for pressure-drop characteristics and
general adequacy for use in the air saupler; construction and testing of
reduced-scale boiler model and a full-scale ventilation system; preparation
of prototype air samplers, particle collector, and beta-decay monitors;
construction of counting chambers; and duct section design.

4.1.6 Instrumentation

A discussion of instrument procurement, design, and testing

is conteined in Annex F,

4.1.7 Radiological Safety

It will be necessary to properly indoctrinate Project 6.4
personnel in the radiological safety aspects of their particular problem.
Special lectures and training programs will be gi-en to those personnel
available at USNPDL prior to departure for the test site. Additional
training will be given by the Treasure Island Training School. Radio-
logical safety instruments will be procured and will be tested in the
Laboratory simulating expected conditions.

Pre-test work on the shielding study has planned a
simplified shielding experiment using a gamma source of known energy.
The pre-test work on gemma instrumentation, dosimetric devices, and
radiac sets has some bearing.on the shielding study.

4.1.9 Air Monitoring

The air-monitoring study is to conduct simulated test
runs at USNRDL, using Sr°O calibration samples, and X-ray and gamma-ray
backgrounds, so as to determine the versatility of the air-monitoring in-
strument. tUxtra shielding and other adjustments as may be necessary will
be added, and the instrument will be calibrated prior to shipboard install-
ation. ST. Louis FRC

4.1.10 Panel Study (6.5)

For the study of construction material panels, pre-test
work is to be done at the Army Chemical Center, where representative
construction materials will be s-lected and panels designed to house these
materials. Appropriate protective coatings for the construction materials
will also be selected.
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4.2 Test Preparation, Shipboard
 

Numerous modifications have been meade of the two Liberty ships
in order to approximate certain combat vessel construction. <xamples
of these modifications are:

a) addition of a flight deck section
b) installation of 2 - 3 in. guns (inoperative)
c) installation of forced draft intake ducts for the boilers

d) installation of typical ventilation systems
e) installation of steel sections to simulate armored deck.

Instruments and equipment to be used in the test will be installed
as soon as precticable. Special test surfaces, the washdown system, and
general instrumentation will be installed by Mare Island Naval Shipyard.
An aircraft will be located and secured on the No. 5 hatch of each ship,
and the other aircraft will be loaded on each ship for transportation to
the site. Technical photographic equipment will be installed on the main
deck of Baker inthe deck house. During dock trials, Pitot traverses will
be taken at selected points in the boiler-air and ventilation systems, and
air samplers and particle collectors will be operated and tested. An
air-nonitoiing instrument will be located and secured aboard each test
ship while in the San Francisco area, with power turned on to insure correct
operation. Location of construction material panels and fallout equipment
will be determined, aii panels and racks installed. Sampling devices and
electrical service lines of Project 2.5b will be installed, and protective
coatings will be applied to panels and paint frames.

Ten special monitors furnished from the crews of the YuGts 39
and 40 will be given additional specialized radiological safety training.
As part of the general indoctrination of survey persomel, specific
monitoring survey techniques and monitoring check points will be estab-
lished to expedite the survey operations after shot. ST. LOUIS FRC

During sea trials, the equipment and procedures for each sub-
project will be tested. Exhaustive tests will be made on decontamination
equipment and supvortins facilities. ilen from crews of Able and Baker,
permanently assigned to decontamination studies, will be trained in the

use and operation of decontamination equi:ment and in decontamination

techniques. The aircraft on Noe 5 hatch of each ship will be checked dur-
ing trials of the washdovm system. “later coverage will be documented, and
the washdown system will be modified if necessary. Air samplers, gemma
recorders, nozzles, air monitoring instruments, portable radiation

detectors, decontamination units, camera, and other test equipment will
be opcrated and/or checked for proper performance. Fersonnel will rehearse
the verious operations towhich they have been assigned. <Any experimental
or other work left uncompleted at the time of departure of the ships for
the test site must be completed aboard ship prior to arrival at the site.
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4.3 Roll-up

After the final shot, most of the work will involve data re-
duction, packing of materials and equipment, shipment of samples, and the
writing of the preliminary test report. All records and classified material
will be cleared through the appropriate channels and prepared for trans-
mittal to USIRDL.

Special details of roll-up operations may be required. Regarding
washdown, if after the last shot, surface surveys indicate a pattern of
residual activity, then a detailed check of water coverage by the washdown
system on the test areas will be attempted on Transit Able. Consideration
will also be given to the possible need for industrial decontamination of
one or both ships before, or during, their return to the continental United
States. The scove of such work and the logistics involved will be ascer-
tained when final tactical decontamination in the field has been completed.
Aviation mcintenance personnel will complete any required maintenance on

the aircraft and prepare them for shipment aboard Able and Baker.

Post-test work at the Laboratory will include data analysis,
samsle analysis, and the writing of the final report.

4.4 Logistics and Support Services
 

4.4.1 Equipment Required

Detailed lists of equipment required for rroject 6.4 are
given in the Annexes and Tabs of the sub-projects. General information is
as follows: (a) Decontamination - washdown system; equipment for fire
hesing, hot liquid cleaning, steem cleaning, hand scrubbing, sandblasting,
Tenaant machining, cutting, and flame treating; plates, racks, frames, and

supplementary tools; (b) Other equipment - technical photography equip-
ment such as camera, synchronizer, and film; particle collectors; air
sanplers; personnel protéctionequipment; auxiliary tools and parts;
various laboratory models and equipment for »re-test work.

Some of this equipment will be obtained from commercial
sources, and some will be fabricated or modified at the Laboratory before
departure to the site. All equipment vill be checked for ov. rability ane
other requirements laid down by the nature of the project.

4.4.2 Instruments Required ST. LOUIS FRC
 

Detailed lists of instruments required for “roject 6.4 are
given in the Annexes and Tabs of the sub-projects. General information is
as follows: (a) Gamaa measurement =~ about 140 fixed gaia detection
instruments (gas donization chaaber detectors), installed bota above and

belo: decks on the test shivs:; information fro. these instruments to be
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recorded by approximately 30 recording devices per ship; various portable
geuma survey meters for individual opcrations; (b) Beta measurement -
portable beta probes; (c) sirborne contaminant measurement - prototype
air-monitoring instrument installed topside on each test ship; air
sanplers for assessing contaminated eir in ventilation and boiler-air
systems; (a4) Other - dosimetric devices, both fixed and carried by per-

sonnel; data reduction devioe; and various laboratory instruments for pre-
test work.

Some of these instruments will be obtained from comercial
sources, and some will be fabricated or modified at the Laboratory before
departure to the site. At sea trials, instruments will be further checked
for operavility and other requirements laid down by the nature of the
project.

4e4e05 Support Services

Support services are given in detail in the Amexes and
Tabs for each sub-project. General support requirements at the test site
are as follows: (a) office and storage space for approximately 40
investigators; (b) workshop on each shi; for maintenance and repair of
equipment, with shop facilities also available ashore; (c) shore decon-
tamination center for panels, aircraft and equipment; (d) shore change
house for participating personzel; (e) on-site transportation of personnel
aude quipment, ship to ship, ship to shore, and transportation ashore

between locations; (f) water and power supply ashore for operation of in-

struments and equipment; (g) transportation enroute to site, some person-

nel and most of the equipment trevelling aboard Able and icker, other
personnel travelling by air; (h) air shipwent of radioactive saxples.

4.4.64 Wanpower ST. LOUIS FRC

USNRDL technical personnel will number about 39 or 40
investigators, each working about three months, for a total of 117 man-
months, or about 10 man-years. Other agencies are contributing about six
to ten personnel directly involved in the test, each workinz about three
months, for a tot:1 of 18 to 30 man-months. Approximately 165 naval per-
sonnel will comprise the crews of the two drone ships, the control plane,
and the fleet tugs, Project 7.3 will contribute 1000 enlisted men for

working parties. Total estimated manpower: 50 technical, 165 ship per-
sonnel, 1000 workers. Supervision will be given on individual sub-projects
by the problem leaders involved.

4.4.5 Costs

(Kearns )
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5. CO.uiAND AND COMJIUNICATIONS .iATTERS
 

5.1 General

Detonation time for each shot participated in will be designated
as H-Hour for planning purposes. Operations immediately before and after
shot time will be scheduled with respect to ii-Hour. The illustrations on
pages V and VI r.zpresent the general operating situation in connection with
H-Hour. After Transit Able and Baker are returned to Tniwetok, recovery
operations on board the contaminated vessels will be conducted. Reboarding
time on each vessel will be designated as R-Hour. Operations immediately
before and after reboarding will be scheduled with respect to R-iHour.
Planning will be on the basis of a radiation field on the topside of Transit
Baker of 1000 r/hr at H-Hlour plus 1. Communications details (frequencies,
range, eté.) will be according to Annex M.

5e2 Operations Prior to H-Hour
 

5e2el Movement of Vessels to Bikini Area

Transit Able and Baker will depart imiwetok for shot
station approximately H minus 48 hours. in operating crew of $ men to
run the ship and 4 technical personnel to start experimental equipment will

be aboard each ship. These 13 men will be called the "Able (or Baker)
operating party”. Able and Baker «rill be esco.ted by HOLALA, (ATF106) and
TAUAKOUI, (ATF116). The Ships Operations Officer (Kearns) and the Task
Force Radiological Safety Representative (Serviss) will be aboard ,JOLALA;
and the Decontamination Advisor (Hawkins) and the Radiological Safety
Advisor (Baietti) will be in Ta /‘AKO.iI. Able and Baker will proceed so
that they arrive on station at approximately d minus 3 hours. This station
will be in the predicted downwind direction from shot as shown in Annex N
and will be approximately 20 - 30 miles from shot.

5e2e2 Postponement of Shot
 

In case a shot is postponed for one day, the Transit
operating parties will remain aboard and orbit Able and Baker in the general
vicinity of the station; ATFs 106 and 116 will stand by Able and Baker.
If the PeV5 is in flight, it will return to Kwajalein. If a shot is post-
yoned for more than one day, the tugs and Azle and Buker will prepare
return to Enivetok, upon orders of the Project Officer. -

ST, LOUIS FRC

5.2.3 Transfer of Control to .!OLALA and Start of ‘'ashdown Pumps
  

At EH minus 4, -JOLALA will assume radio control of Able and
Baker; the operating parties will remain aboard Able and Baker. The wash-
down system pwuaps aboard Able will be operating at this time, pumping; over-
poarce
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5.2.4 Transfer of Control to Primary Airborne Control
  

At H minus 5, the P2V5 will be on station above the ships
and will assume radio control of Able and Baker. From H minus 3 to
H minus 2, the operating parties will remain aboard. During this time,
the P2V5 will test control, and proceed to its station for the Transit
pnase. This station will be 20 ~ 25 miles crosswind tovard the Task Force
(See illustration VI).

5.2.5 Removal”of Able and Baker Operating Parties
  

At H minus 2, uOLALA will remove the operating party fron
Aole, and TA AXONI will remove the operating party from Baker. iiOLALA
and TA idAKONI will then proceed to a station 20 - 25 miles crosswind to-
ward the Task Force (See illustration VI).

5.5 imergency ueasures

These emergency measures apply from the time the P2V5 assumes
unguarded radio control (i minus 2) until it returns radio control to
HOLALA »

5.3.1 Standby Airborne Control
 

If for any reason the P2V5 is forced to retire or loses
radio contact or control of able and Beker, it will communicate this
information to BAIRONO (CVE -115). A helicopter with radio control equipment
vill proceed from BAIRORO to the P2V5's station and assume control of Able
and Bake... If the PeV5 is forced to retire from its station before the
arrival of the helicopter, it will place both Able and Baker ona safe
crosswind course toward the Task Force, if possible. In either case, the

helicopter will continue to direct the ships on the Transit phase courses
and maneuvers upon assuming radio control.

Quis FRC5.3.2 Standby Shipboard Control ST, LOUIS

©

rn

If the helicopter is forced to retire, or if it fails to
arrive on station, it or the P2V5 (depending upon which has control) will
vector Able and Beker on a safe course to.rard iWOLALA. When Able and Beker
arrive within radio range of HOLALA, she will assume radio control.

MOLALA will not attempt to continue directing the ships on the Transit
phase courses and moneuvers, but will dir.ct them on a safe course away
from the area.
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5.4 Operations from H-Hour to R-Hour

54-1 Transit Phase Control

The P2V5 will keep Able and Baker on or near their H minus
2 station until shot time or a stated departure time after shottime. The
P2V5 will do this by dialing the ships on a course that will generally
orbit the H-2 station. Departure time will either be a predetermined
departure time taken from Annex HM or will be determined from t elemetered
data received by the Project Officer (CAPT Molumphy) and the Military
Evaluations Consultant (Strope) in the P2V5. At this time the washdown
valve will be remotely actuated by the Project Officer, and the washdown
system on Able will commence spraying.' At departure time, the P2V5 will
direct the ships on a course upwind into the contaminating event. At the
same time the P2V5 directs Able and Baker into the conteminating event,
it will dial the sinusoidal maneuver, and the automatic pilot aboard each
ship will commence directing this series of course changes.

54.2 Shins! Location and Radiation Information
 

In the P2V5, the Projct Officer and the military
Lvaluations Advisor will maintain a continuous record of the position of
the ships and the radiation intensities on each ship. Ships' locations
will be determined by radar from the plane and radiation intensities will
be gathered by multi~channel telemetering e quipment.

52403 Ship Recovery ST. LOUIS © ae

The ships will be turned onto a course toward ‘IOLALA
either (1) when they reach a point two miles downwind from the reef of
Bikini Atoll or (2) when the general radiation intensity on Beker reaches
1000 r/nr, whichever occurs first, or (3) at the discretion of the Project

Officer, It is anticipated that, in the case of (1) or (2), this time
will be approximately H-plus-2. As soon as the shipsare clear of the
contaminating event and are within range of HMOLALA (from 10 to 14 miles),
control will be transferred to MOLALA. The P2V5 will be in voice
communication with both MOLALA and TAIATONI at this time and will direct
operations immediately subsequent to MOLALA's taking over control. If
it is desired to continue the washdown on Able, based on telemetered
intensity information received by the P2V5, MOLALA will direct Able on
various maneuvers to ensure that all areas of the ship are wet by the
washdowm, ‘shen Able has been sufficiently washed, MOLAIA will turn off

the spraying’ array by remote control and the washdown pumps will pump
overboarde Paker will also be controlled by MOLAIA, but will not continue
to maneuvere TAWAKONI will approach each ship and the Radiological Safety
Adivsor will conduct a raciological survey of the ship. As a resuit of
these surveys, one of a mumber of courses of action may be followed, ail
directed toward returning the ships to Eniwetok immediately and expedi-
tiously.
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(a) If either ship (presumably Able) is judged by the
Radiological Safety Advisor and the Project Officer to be safe for
continued occupancy, her operating party will board her and take over
manual contrel. Reboarding will be accomplished underway.

(bo) If either ship is judged to be safe for only limited
occupancy, MOLALA will continue radio navigational control and the operat-
ing crew will board for a short period of time (commensurate with the
radiological situation) in order to resume manual engineering control.
When manual engineering control is resumed, the operating crew will debark
to its respective ATF, leaving the ship to steam unattended for a short
period of time. Depending upon the radiological situation, the crew will
reboard at intervals to maintain a watch on the engineering controls.

(c) If it is determined by the initial radiological survey
that it is unsafe toreboard a ship, her engineering spaces will be secured
by securing the main feed valve and the main fuel pumps at the external
controls provided and the appropriate ATF will take the ship in tow. This
will be accomplished without boarding the ship, the tug picking up a
pendant rigged on the bow of the ship. ‘Then the ships have been recovered
and/or are under control of the ATFs, the P2V5 will ireturn to Kwejelein.

504.4 Movement of Ships to Eniwetok
 

Immediately upon resumption of local or ATF control, Able
and Baker will proceed toward Iniwetok. Continued radiological surveys of
the ships will be conducted underway. As soon as either temporary or
permanent occupancy can be granted, to the ship(s) in (b) and (c), para-
graph 5.4.3, this will be carried out - toward the end of increasing the
speed of the ship. Under tow, it is anticipated that a speed of 4 knots
can be made under continuous or semi-continuous engineering watch, full
speed, 10 knots, can be maintained. This will mean a time of return of
approximately 45 hours or 18 hours respectively. ST. LOUIS FRC

5.4.5 Determination of R-Hour and Other Radiological Safety Data

Data from the radiological surveys conducted underway will
be relayed to the Project Officer who will have returned to Eniwetok with
the other P2V5 personnel from Kwajalein. Based on the observed rate of
decay of the activity, the intensities observed by the Radiological Safety
Advisor, and the telemetered data from the P2V5, the intensities will be
extrapolated forward to determine at what time intensities will reach or
be below 2.5 r/hr. If either ship is running under continuous manual con-

trol by the operating party, R-hour will be the time of arrival of the
ship at Eniwetok., At this same time, the Radiological Safety Advisor will

install, where possible, air-monitoring devices and will transmit any data
collected tothe Project Officer on Parry, along with recommendations
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regarding special necessary radiological safety precautions such as gas
masks, if an unacceptable inhalation hazard exists. For the high intensity
condition, R-hour will be declared when the general topside intensity
reaches 2.5 rfhre For the condition of 1000 r/hr at one hour, this will
occur at [i plus 6 days.

5.4.6 Arrival at Eniwetok

Upon arrival at Eniwetok, the ships will moor to the two
buoys assigned. These buoys are approximtely three-quarters of a mile
from the beach and are designated as .
If R-hour has not been reached on either ship, general operations will
not start, but radiological surveys will be conducted as necessary.

 

5.5 Operations After R-Hour
 

5.51 Radiological Safety Arrangements

At or prior to R-hour, arrangements for the radiological
safety of personnel of the various problems will be instituted. It is
presumed that R~hour will be declared first on TRANSIT Able. MOLALA will
moor alongside Able and, if necessary, will supply Able with necessary
electrical power and other services. At this time, a RadSafe control

point will be set up in MOLALA and the RadSafe change house will be put
into operation on the beach. Personnel having duties aboard Able or
MOLALA will proceed through the change house on the beach and will be

_ outfitted there with protective clothing and dosimetry devices. They will
proceed via small boat to MOLALA and thence to the Technical Control point
on iJOLALA. The Technical Control Point is discussed in paragraph 5-52.
They will then proceed aboard Able and conduct their work. Upon finishing
their work on Able, personnel will board MOLALA and remain in a delineated
zone until monitored. They will discard bobdties and gloves here, into
containers provided by RadSafe. RadSafe will delineate passageways for
contaninated personnel by disposable rubber matting or other suitable
material, and personnel will follow these paths to the Technical Control
Point. ST, LOUIS FRC

Upon release from the Technical Control Point, they will
proceed by small boat to the beach and through the change house for
thorough decontamination. Task Force personnel will proceed fromthe
change house to their ships; 6.4 personnel will be released to their
respective duties. As soon as Able is declared safe for continued occu-
pancy, the RadSafe control point and Technical Control Point will be
transferred from MOLALA to Able and the same rules will apply for operations
on Baker. For details of the RadSafe change house and control point
arrangements, see Annex G.
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As soon as operations oan be conducted for longer than 4
hours or the time between meals, personnel expecting to eat aboard either
MOLALA or Able will bring a box lunch with them and leave it in a clean
area designated by RadSafe. They will be monitored before eating, and
be issued instructions by RadSafe in the proper care totake to avoid in-
ternal contamination. At the end of each working day, ReadSafe will take
such measures as necessary to decontaminate or otherwise control the
radiological situation on MOLALA.

5.5.2 Technical Control

5 e5e2el Technical Control Point
 

As soon as operations on Able start, a Technical

Control Point will be set up on MOLALA. Here the various problem leaders

or their representatives and representatives of the Project Officer will
be located during working hours. Into this point, information will flow
during working hours by means of having all personnel who do any work
aboard Able and report their progress or findings to the problem leaders
before leaving MOLALA for the beach. This information will be immediately
available to all problem leaders and the Project Officer, thereby keeping
each responsible person current with the day's progress.

5e5e2e2 Evening Planning Conference
 

Each evenin:,, the Project Officer will hold a
conference on Parry, in Bldg » for the purpose of planning the next
day's operations and discussing the current day's progress and events.

Present at these meetings will be the problem leaders, the Project Officer's

staff, and other interested parties. It is at this meeting that regular
decisions to follow or to depart fromthe basic plan will be made, and
where news of Task Force decisions and plans will be announced, Although
prior to each operation there will be a definitive and detailed operations
plan regarding objectives, effort, and manpower and material requirements,
it is planned that at the evening planning conference these plans will be
changed as necessary in order that every bit of informtion available is
obtained, governed by the probabilities of participation in or availability
of information from subsequent shots.

5.52.63 Emergency Plan Chances ST. LOUIS FRC
 

Each problem will proceed as plarined in the previous
evening's planning conference, if at all possible. If it is not possible
to follow the arranzed plan, or if an immediate change appears to be desir-
able, the problem leader will consult with other problem leaders and the

Project Officer at the Technical Control Point. Clearance will be granted
by the Project Officer or Deputy Project Officer if the changeis considered
desirable and feasible.
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5e5e5 Transvortation

Four personnel boats and two motor whale boats are avail~
able and will be standing by with coxwains and engineers for transporting
6.4 personnel to and from the beach and Able and Baker. Schedules and
numbers available will be arranged locally.

5.5.4 Operations

MOLALA will initially moor alongside Able and the radio-
logical survey will commence immediately after power is supplied and Rad-
Safe is set upe This will be described in plan in Annex 6.4d. Atthe
completion of this survey, the aircraft (Annex 6.4¢) will be removed,
followed by the panels (Annex 6.4j). These will be hoisted by the ship's
boom and lowered onto a barge to be supplied by the Task Force. These
items will be towed ashore and transported to their respective testing
areas. Simultaneous with the initial survey, the records fromthe gamma
recording instruments will be retrieved by 6.4f personnel (Annex 6.4f).
Successive problems leaders will then initiate their work, governed by the
radiological situation and the planning conferences. For details of the
operations of various problems, see Annexes 4, B, C, D,!, F, G,,H, I and
Je As soon as the radiation level on Baker is sufficiently low to permit
comiencement of operations on her, she will be moved alongside Able, and

Able «rill commence supplying facilities to Baker. At this time, if it is
radiologically feasible, the RadSefe and Technical Control Points will be
moved onto Able.

5.565 Prevaration for Next Shot
 

5.56501 Operational Decontamination

Depending upon the initial levels experienced on
the ships, and the effectiveness of the washdown and the tactical de-

contamination operations conducted by Problem 6.4b, an additional thorough
operational decontamination may become necessary. Plans shall be made to
determine the need for this sufficiently before four days prior to shot
time that it may be completed by H minus four days.

5.52502 Readying for Sea ST. LOVis FRO

At least four days before shot time all problem
personnel shall devote their efforts toward getting their particubr
arrange cents aboard Able and Baker for the next shot completed. The air-
plane and panels in Annexes C and J shall be loaded, all instruments shall
be checked for operational readiness and all other arrangemerts s nall be
checked and completed in order that the Deputy Project Officer can report
to the Froject Officer at least 12 hours before sailing time that the ship
is, for experimental purposes, ready for sea.

009521 (ie
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5.5.5+3 Final Pre-Shot Confcrence
 

At least twelve hours before the ships departing
Eniwetok for Bikini or other shot site, a final planning conference will
be called by the Project Officer for the purpose of receiving reports
fromthe Deputy Project Officer and the problem leaders that they are.tn
all respects ready for the next shot participation. Final arrangements
for personnel to make up the operating parties will be made at this time.

»
S) m9ST, LOUIS Fiie
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1, General Situation

1.1 General

Same as in basic plan,

1.2 Nature and Scope of Test

This test is to supply information which will permit deter-
mination of the effectiveness of a washdown system in reducing factors
which may affect the gamma radiation hazard to shipboard personnel.
On Transit ABLE this system will be installed on surfaces and configure-
tions typical of several types of Naval vessels. Transit BAKER, which
has no washdown system, will have the same surfaces and configurations
as Transit ABLE and will be used as the basis for comparison. VWash-
dotm effectiveness vill be determined by comparing:

(1) the integrated gamma radiation dose;
(2) the gamma radiation field attributable to surface contamination

at various times and at comparable locations on the two ships, Addition-
al determinations of relative washdown effectiveness will be made for
various surface materials and juxtapositions by comparing relative
contamination levels as measured by beta surveying instruments, Corre~-
lation of the achieved effectiveness vith ship's operational information
such as relative tind velocity, the washdowm supply and drainage water-
flot:, etc., will be made when required, Shot participation is as ststed
in the basic plan,

1.3 Purpose of Annex

1.3.1 To describe in detail the experimental objectives
end plen of eatteck on Problem 6.4, “ST, LOUIS FRC

1.3.2 To provide detailed information on the operational
ond logistical requirements of Problem 6.4a,

1.4 Enemy Forees (Shot Schedule)

Same cs in basic plan.

1.5 Friendly Forces

1.5.1 Samo as in basic plen.

SY
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1.5.2 Data reduction, development, installation, end main-
tonanco of the instruments will be performed by the Instrumonteation
Group, (Problom 6.4f).

1.5.3 Gamma field, diroctional gamma, and betc surface
oud) will be coordinated by the Radiological Survey Group (Problom
6.40).

1.5.4 Arrangement, installation, and maintenance of the
weshdorm system will be performed tiith the help of the Ships! Operctions
Officer and mcmbers of Transit ABLE's crow,

1.6 Assumptions and Limitations

1.6.1 Same as in basic plen,.

1.6.2 It is assumed that tho gamma rediction ficld result-
ing from a semi-infinite enveloping contaminating modium will be identi-~
cal at all woatherside detoctor stctions on tho ship, and that this
gemma radicstion ficld is not cffectod by the washdom,

1.6.3 It is assumed thet the relative contributions to the
gemma radiation field, caused by (1) the envoloping contaminnting
nedium, and (2) the contaminant collected on the ship's woather surfrces,
can be determined,

1.6.4 It is assumed that differonces in the gemma rediation
ficld obsorved et a given location and time on the two ships are attri-~
butable to the washdowm action alone excopt in the vicinity of the
ventilation test spices,

1.6.5 Some extrapolation of attenuation factors may be
necessary for paragraph 3.1.1 if there is a significant variation in
the moan gamma rediction onergy.

1.6.6 The washdom waterflov to specific sroas will be
estimated only by means of pressure reedings end nozzle cheractcristics,.

ST. LOUIS FRC
1.6.7 Thore arc three types of washed protecting domes

over the gamma radiction detection stctions but only two of these are
cclibreted for the offects of contaminated water as specified in Teb A-8,
The offoct on the third type will bo obtained by means of interpolation
of the results obtained on the other two,

Gees
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1.6.8 Drcinege chrractoristics as affected by the poriod
and emplitude of roll, shecr, and canbor will have to be determined for
the test ships to soc whether thoy are typical of conbatant ships.
(soe Tab A~10),

2e Mission

To determine the effectiveness of tho washdown systom in reducing
factors which nay effect the gamna radiation hazard; to provide infor-
mation so thet the degree of hazard may be determined, and so that
the results of the experiment may be extrapolated to other types of
Navel vessels in various tactical situetions of interest. The specific
nissions of Problem 6.42 aro:

2.1 To determine the gamma rcdintion dosage rate and intograted
dosc at various times et various comparable locations on the two test
ships,

2e2 To utilize the above informetion to determine the effectivo=

ness of the washdowmm in terms of:

(a) the reduction in integrated gamma radiation dose;
(b) the reduction in the gamma radiation ficld remaining

on the ship's weathor surfaces,

2.3 To determine the uniformity of contaminant remaining on
vorious surfacc matcrials ond configurations with respect to resh=
dotin nozzle positions,

2.4 To detcrmino the limitetions imposed upon the experincntal
data by:

(a) the mcehanical performance of the washdown systen;
(b) the ship's performance; sand
(c) the atmosphoric conditions encountered during the

2,5 To determine the effect of the washdomm systom on subsc~
quent tretical and industrial decontemin-tion operation; (to be con-
sidored under Problem 6.4b).
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3. Tasks and Plons of Attack

3.1 Radiction Measurements

     
3.1.1 Dotorminst no Rediction Field andDose

at Verions Loeat Tines, Attributable
to tho Inveloping Contominnting Medium

Since the washdown can bo expected to be effective
as ec countermeasure only ageinst thet conteminant which hes collectod
on the weathcr surfaces, it is of interest to detcrminc tho magnitude °
of thc gamma radintion field ond dose which will not be affectod by
tho washdowm. In other literature the dose resulting from the envelop-
ing contcminating medium hes been namod Transit DOSE, Two adjacent
gamma radiation dose incroment recording stations, one of which is
shiclded vith rospcet to radintion from collecting surfacos, located
on top of the forward kingpost of each ship (see Station 9 and 10 in
Tab A-3) will supply the information for this purpose. Attenuntion
factors ill bo obtainod from the recorded data and geometry factors
will be calculated. By means of tho deta collcctcd and the uso of
Simultaneous equations, the effects duc to surface collection and the
enveloping medium will be soparatod at these locations (see Tab A-4
for details end results). By means of assumption 1.6.2 the results
of cffect due to the enveloping mecium are cirectly cpplicable to call
veethorside locations. The Ship Shielding Group (Problom 6,4h) will
use above results to determine the Transit Dose within the woether
onvelope of the ships (sce Annex H),

3.1.2 Doterminetion of the Ovor-cll Gamme Rediation Ficlé

one Dose ct Various Loeztions and Tines

 

Gamma radiation dose increment recording stations at
various locations on the ships (sce Tab A-3 for locetions) will be used
to supply informetion on gamma fields end intograted dose attributable
to cll causos, (See Tab A-5 for results). The dose results vill be
used for the detorminetion of: (1) washdown effectiveness in reducing
over-211 cosego; (2) magnitude of dose, to be used for ostimations of
hazgarc by tho Militery Eveluctions Group. The dose rate results are
sterting points for supplenontery calculetions. sp. Lou's FRC

3.1.3 Dotcrmination of Gamma Raciction Fiel¢e, at Various
Wocthorside Locetions snd Tires, attributable to the

Doposit of Conteminent on Neathersido Surfaces

By subtracting the effect attributable to the envelop-
ing neCiun (results of Tab 4-4) from the effect attributable to all
ceusos (rosults of Tab 4-5) for all weatherside stations (Sco Tab A=3),
the offect attributable to deposited contaminent is obtrincd, (Sco

° ee)
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Tab &-6 for results), The separation of effects within the ship's
veather onvelope is either non<feasible or rather qualitative, and
thorefore will not be consiccroc, Those dose rate results will be
uscd to cotermine the washdom effectiveness in reducing the gomma
raciction fiold attributeblo to contamincnt romaining on the ship's
weather surfaces,

3.1.4 Gemme Rediction Fiold Survey over the Ship's Woather
Surfeces after Reborrcing

ffter reboarding the ships and prior to cecontamination
operations, the ReCiological Survey Group (Problem 6,40) will coordinate
the meesurement of gamma racintion dose rates at a height of three
fect above the wenthor surfaces at locations specificd in the sketch
in Tab A~7, This will allow determination of the uniformity of the
ganme radiation field resulting from surface contamination and vash-=

éomm action (sce Tab &-7 for results).

3.1.5 Beta Reciction Surfece Survey at Various Locations
oftor Rebosrdin ‘

£fter reboarding the ships anc prior to cecontemination
cperntions, the Reciolegienl Survey Group (Problem 6,4) vill coordinate
c. detailed beta radintion surface survey over selected arons of both
ships (sec Tab 4-7 for details of location and results), This infor-
mation will allow ccrrelation of the reletive cffoct of the washcom
systen,on various surface materials and configurations with respect

to nozzle position,

3.1.6 Doternin-tion of Conteminatec Untcr Effoct on Raciction

Data

 

ST, LOviS FRC

Because ocean wetor will be used tc vash the protecting

cones of tho veathersice raciation detection stations to keep the builce
up of uncesirable contaminant on these stations tc a minimum, it is
required to establish the effect cf the contanincted water on the data
recorded, This will be accomplishec by moans cf e recording ginme
ratintion Getection stetion, set up in a shiclcod location on cach ship,
which will bo weshed intornittontly. (Sco Tab A-8 for deteils anc
results.



Ey

3.2 Miscellancous Measuroments for Correlation Purposes

3.2.1 Water Supply to the Washdozm Systen

& by-pass meteor will record the quantity of water
being supplied to the washdown system as a whole in order to indicate
the uniformity of water flow. This information will show up possible
pump failures or nozzle clogging and may allow explanation of possible
anomalies in the radiation data (see Tab A~9 for results, Tab A=2 for
details),

3.2.2 Drainage from Test Areas

The Flight Deck, Boat Deck, and the aft end of the
Top of the House are three test areas which will have a recording
water meter system installed (see Tab A-2 for details) in order to
measure the flow of that water which has had a chance to wash a well-
defined contamineted configuration on which radiation data will be
available (see Tab A~10 for results), This information may allow
correlation of drain waterflow with the rate of buildup or removal
of contaminant from the test surfaces,

3.2.3 Relative Wind Velocity

A recording anemometer and wind vane will be in-«
stalled on a kingpost of each ship in order to measure the wind speed
and direction reletive to the ship (see Tab A-11 for detcils and
results), Because the water coverage provided by the vashdovwn system
mney be dependent upon the relative wind velocity, the above information
is required to help explain possible anomelies in drainnge and radiation
deta,

3.3 Utilization of the Measured Data
 

3.3.1 Washdown Effectiveness in Reducing the Over-All
Gamme Rediction Dosage oe

ST, Louis FRC

The results of Tab A=5 will be used to calculate the
relstive differcnce in the dosnge accumulcted on the tvo ships at
any given time snd location, This reletive difference will be used as
a definition of washdown effectiveness and will be plottod eas a function
of timo, (Sec Teb A-l for Washdown System, Tab A-3 for Station
locations, and Tab A-12 for results), In addition to plotting the
offectiveness for each station, dosage results from stations on similar

3?
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surfaces and configurations for each ship will be averaged and used
to determine on average cffectivoness for various types of ships
structures and configurctions, (See Tab A-14 for details and rosults),
No over-all average is contemplated because it vould be meaningful
only for these specific test ships,

3.3.2 Washdorm Effectiveness in Reducing the Gamma

Radiation Field on the Ships Weather Surfaces

The results of Tab A-6 will be used to caleulete tho
relative difforence in gamma dose rate attributable to surface con-
taminent on the two ships at any given time and locations. This
reletive difference vill be used as tho second definition of washdorm
effectiveness ond will be plotted as a function of time, (Sec Tab A-1
for Weshdown System, Tab A-3 for location, and Tab A-13 for results),
In addition to dotermination of cffectiveness cat each station, an
average effectivoness for various types of ships structures cand con=
figurations will be detormined in a manner similar to that employed
in paragreph 3.3.1. (Sce Tab A-14 for details and results),

3.3.3 Uniformity of Weshdowm Effoctiveness

It is desired to estimate the uniformity of the
washdovn effectiveness in reducing the surfece contaminent in relation
‘to the weshdotm nozzle locetions, Since a deteiled survey vith

directional gamme radiation detectors is impractical,it is necessary
to use the less reliable Beta radietion surfaco survey data of Tab A-7,
Because of uncertaintics in beta decay and absorption, and boceuse
there twill be a significant time interval betiiecn the surveys on tho
two ships, absolute values of effectiveness vill not be considored,.
Hovever, on any one ship the measurement time differonces will be
negligible, thorefore a common unknown decay factor could bo applicd
to bring ell readings to a common base time, If the retio of values,
from Tab A-7, for Transit ABLE with respect to Transit BAKER for each
locetion are comparcd to the highest ratio found, then this retio of
ratios will have climineted the unknowm decey factor but will still
include the uncertainty due to ebsorption, Assuming the absorption
error to be minor, we heve the relative values of fractions of beta-
emitting contaminsnt remaining, These relrtive values will be plotted
on sketches of test areas shoving nozzle locations, (See Tab A-15
for results). ST. LOUIS FRC

3.3.4 Limitrtions Imposeduponthe Exporimental Data

Results of Tab A-9, A-10, A-1l and other information
on ships course ond atmosphcric conditions will be used to dctermine

0 ane,
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whether or not the experimental deta is typical. (See Tab A-16 for
results),

4. Administretive cnd Logistical Matters
(Test preparation, Support and Rell-up)

4.1 Pre-test work at USNRDL

None,

4.2 Pre-test work on Transit ABLE and BAKER

4.2.1 Ship Gonversion

Sveciel test surfaces, the washdown system, and
general instrumentation will be installed by Mare Islend Naval Ship-
yard,

4.2.2 Sea Trials

The operation of ,and the water coverage provided
by,the washdown system will be checked and altered, if necessary, with
the help of the Ships' Operction Officer and members of the Ship's crew
during sea trials off the cost of the zone of the interior and et the
test site,

4.3 Post-test vork on Transit ABLE and BAKER
(See Tab 4-23 for details)

43.1 Roll-up

4.3.2 If surface surveys indicate a pattern of residual
activity,then a detailed check of water coverage by the vashdown
system on the test areas will be attempted on Trensit ABLE.

4.4 Post-test Work at USNRDL

4e4el Experimental Work

None,

s7, LOUIS FRC
Ae4e2 Data Reduction ST.

Reduced data will be supplied by the Instrumentation
Group (Problem 6.4f).
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4.4.3 Reports

Report information will be kept current by means
of trbs to this annex, A preliminary report will be written in the
field, The final report will be written upon return to USNEDL,

4.5 Equipment Requirements (see Tab A~-17 for details)

Tools end materials needed for alterations and maintenance
of the washdowm system will be incorporated into the Ships Allowance
List, :

4.6 Instrument Requirements (see Tab A-18 for details)

4e6.1 Recording Fixed Gamma Radiation Detection Stetions
(See Tab &=-3, Tab A-8)

4.6.2 Recording Waterflow Meters (see Tab A+2)

4e6.3 Recording Anemometers end Windyanes
(See Teb hell)

4.7 Supporting Services Required atSite
(See Tab 4-19 for dotails)

4.7.1 Office end Storage Space

 

Desk and file cabinct spaco is only shore requirc=-

nent 4.7.2 Shop Facilisics end WorkAreas

Plan to use shop on Transit ABLE.

4.7.3 Utilitics

No shore requirements foreseen,

4.7.4 Irensportation

Ship to ship, ship to shore, end shore trensportation
for personnel and equipment as necded,

4.7.5 Photography ST, LOUIS FRC

Equipment and washdowm systom layout cnd action
photographs are required.
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4.7.6 Special Services

None foreseen,

4.8 lanpover kequiremonts

Seo Tab 4-21 for details.

4.9 Shipping and Tronsportation Requirements

Seo Tab A-19 for details.

4.10. Costs

See Tab A-20 for details,

5. Commend and Communication Matters (Test Operation)

General operational matters are given in the basic plan,

5.1 Pre-Shot Preparation (see Tab A-22 for details)

The washdomm system will be testcd and elterod if necesscry.
Equipment and instruments will be checked, There will be e rchocrsal
of operations.

5.2 Shot Test Schedule (see Tab A-21 for details)
 

A sequential description of operations, the number of personnel
and the time required for individual jobs are included, The final
scheduling will be done by the coordinating group.

5.3 Between-Shot Preparations (see Tab A-22 and Tab A-21)

These will be essentially the same as the pre-shot preparations,
except that rehearsals may not be needed,

"
y5.4 Roll-up ST, LOUIS FRC

See Tab A-23 for details,

5.5 Communications and Timing Links

Same as in basic plan,

10
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5.6 Report Schedule

5.6.1 A preliminary report will be written at the test
site,

5.6.2 The final report will be written at USNRDL in
accordance with the schedule to be set up by the Project Officer.

Si. LOUIS FRC
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ST. LOWU!IS rRC
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1. Generel Situation

1.1 General

Same as in basic plan.

1.2 Neture and Scope of Test

This test is designed to provide velid informrtion on the
comperative effectiveness of varioud decontamination procedures in
the removal of radioactive contaminetion from ship's veather surfcces
end interior spaces, Transit ABLE, with washdown, will have residucl
conteminetion, end Transit BAKER, “ithout washdown, “ill heve original
conteminetion, Measurements will be madc to dctcrminc the cxtont
and @istribution of thc conteminent, the comparative effcoctivenesses
of the decontsmination procedures, and the relative effectivencsses
of tho individual methods constituting the procedures, 11 results
will be rocorded,

1.3 Purpose of Annex

1.3.1 To statc and describe the objectives, cxpcrimentel
end non-exporimentcl, of Project (Problom) 6,4b.

1.3.2 To describe in dctail the plen of rttsck on Project
(Problem) 6.4b.

1.3.3 To provide detailed information on the opcrrtional
ond logistical roquirements of Project (Problom) 6.4b.

1.4 Enomy Forces (Shot Schedulc)

1.4.1 Same as in basic plan,

1.5 Friondly Forecs

1.5.1 Same as in basic plan,

1.5.2 Team B will be as shown in Tesk Organization.

ST. LOUIS ER
1.5.3 Team C will be supplicd fron thocomplenth s of

Y¥i.G 39 and YiG 40 on permancnt assignment, Team D vill be supplicd
by the Task Foree in four cqual groups; one group for ecch shot vith
a fourth group in roserve for emergency roplncemonts (refcr to
Tab B~10), No particular ratings cro required.
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1.5.4 Dovolopmont, provision and maintenance of non-
nanneod instruments will be accomplished by 6.4f.

1.5.5 Radiologicrl surveys, provision rnd mcintenance
of manned instruncnts will be accomplished by 6.40,

1.6 Assumptions and Limitations

1.6.1 Semc as in besic plen,

1.6,2 Radioactive contamination of a ship in transit
through an earca beyond range of disabling physical damage from an
underwater atomic detonation, could conceivably constitute a major
hazard for the ship's operating and fighting personnel. This
appears to be perticulerly true where weapons in excoss of 20KT
ere involved,

1.6.3 It is assumed that the tost ships will be con-
taminetod in the same manner and to the same extcnt under the tcst

conditions es would Nevel vessels in a tacticcl situction of similar
nature e

1.6.4 Information obtained regarding contaminant distri-
bution, contaminability, decontaminability, effectiveness of decontam-
ination procedures, and requirements of time, manpower, materials and
equipment for decontamination, will provide the basis for the develop=
ment of operating procedures for the recovery of contaminated ships,
tactically and industrially, and either with or without washdown,

2. Mission

2ei Same as in basic plan,

2.2 To obtain necessary information for the determination of an
optimum procedure for the tactical and industrial recovery of con-
taminated ships,

2.3 To reduce the total radiation field of each ship so that
participetion in subsequent shots will not be a hazard to operating
personnel,

3. Tasks and Plan of Attack

3.1 Distribution Studies ST. LOUD Oe

The distribution of contamination over the weather surfaces,
in the interior spaces, and through the ventilation and boiler-air

eee,
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ducting of each ship, will be measured both vith bete instruments and
directional gamma instruments before any cecontamination operations arg
undertaken, (See Tab B-l for monitoring plen and availeble results),
All measurements will be made by 6.44,

3.2 snd

Measurements will be mado by moans of fixed gamma monitoring
instruments, beta instruments, radiac instruments and directioncl gamma
instruments to determine (1) the progressive and over-all effectiveness
of each decontamination procedure, and (2) the individual effectivonesses
of the steps, or mothods, constituting cach procedure, The measuroments
will be made at established locations, or stetions, and a total of 138
zone surveys will be required (sce Tab Bel), Tho number of additional
surveys which mey be required for the boiler air ducts, ventiletion com-
partments and mechinery spaces, is problematical, Surveys will be
accomplished by 6.44.

3.3 Effoctiveness of Decontamination Procedures

Upon the completion of initial surveys and following the
removal of test aircraft and tost samples, decontamination procedures
will be conducted on both ships,

3.3.1 Equipment to be Used

Sec Scction 4.5.

3,3.2 Deocontominetion Procedurcts

These are described in Tab Bx2,

3.3.3 Efficiency of Contamination Remove

, This measuremont vill be used to detcrmino the amount
of rusidval activity removable from ABLE after weshdown, and the amount
of original activity removeblo from BAKER in the absence of weshdown,
Residual contaminetion vill be moasured efter each step (method) of

each decontamination procedure to obtain the indiceted officiency of
each step and the total efficiency of the procedure, These results
will be of importance in the ultimate prepcration of an operrtional
pien for the recovery of ships, Available results ere given in
Tab Be2,

3.34 Cost of Decontaminetion ST. LOI ee

A complete record will se mcintained of the amounts
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of equipment, materials, and manpower expended for each operation, This
record will provide information regarding the unit and total cost of
ship decontamination by any or all of the procedures tested, Time and
motion studies will be made to determine operating rates, These re-
sults should be useful in planning and executing large scale decon-
tamination operations, The available record is given in Tab B-3,

3.3.5 Operational Advantages and Limitations

Particular attention will be given to the advantages,
disadvantages, and limitetions of the various decontamination procedures
and methods with respect to typical operational capabilities and
necessitics aboerd ship, Information gained will be used to recommend
candidate methods for shipboard use, Results of these observations
will be found in Tab B-3,

3.3.6 Material Damage by Decontamination

Appropriate inspections will be conducted to deter-
mine possible detrimental effects of decontamination procedures, with
particular regard to those involving surface destructive techniques,
Sec Tab B=3 for availablo results,

3.4 Radietion Dose to Decontamination Teans

Dosage to personnel engaged in decontamination operations
aboard the test ships will be measured by means of dosimetcrs and
film badges furnished by 6.4g. Procossing of dosimctcrs and badges,
as well as the maintenance of a record of the accumulated dose of czech
man, Will also be accomplished by 6.4g. This record will enable exposed
personnel to avoid exceeding the totel permissible dose for the operetion
and may yicld information of valuc rogerding the total dose to personncl
decontaminating a saip (1) previously protected by washdowm (ABLE) or
(2) unprotected by weshdown (BAKER), Availeble results are recorded
in Tab Bed,

4. Administrative and Logistical Matters (Test preparation. Support
and Roll-up /

The general administrative and logistical requirements are given
in the besic plan,

4eL Pre-Test Work sat NRDL

4el.l Evelustion of Factors Affecting Decontamination

Effectiveness
:

ST, LOUIS FR
Investigations will be made to determine the influcnce

4
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of such foctors as weathering, surface deposits, and repeated contamin=-
ation and decontamination, on the effectiveness of various decontamination
methods, The investigation will include the sclection of a suitable
all-purpose chemicsl additive (detergent), Additionel dcoteils and
evailable results sre given in Tab B-5,

4.1.2 Analys £ Decont tion Methods

The wet doconteminstion methods will be analyzed to
establish working spocifications for temperature, prossure end time
(rate of applicction, Available rosults aro given in Tab B-5,

4.1.3 Engincering Evaluation of Decontamination Methods

Tne results of the analyses described in 4.1.2 will bo

further evalueted with full-scale decontamination equipment. Refer to
Teb B-5 for results,

4ele4 Protective Cort

Investigations "ill be made to determine the
effoctivencss of verious coetings in protecting typical shipboerd
weather surfaces against radioactive contemination, Detnils of these
tests are presonted in Tab B-5,

4e1.5 Miscellaneous

4.1.5.1 A practical systom for oporntional inter=
communication will be selected and tested, .

4o1.5.2 Modificetions of equipment will be mede,
if required, and necessary accessories vill be fabricated,

42 PrestestworkonTransit ABLEatNEDL

4e2.1 Tests during Sea Trials

Exhaustive tests of decontamination equipment and
supporting facilities will be made aboard Transit ABLE prior to deperture

for the test site, Any necessary modifications will bo made during this
period,

4.2.2 Psrsonnel Training ST. LOUIS FRC

Onc men eéch from the crews of ABLE and BAKER,

Ey
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permancntly assigned to decontrmination studics, will be trained in the
use end operation of decontamination equipment and in doecontaminetion
techniques, work schedules permitting.

4e3 Post-Tost Work on Transit ABLE and Transit BAKER

40301 Industrie) Docontamination

The possible need for industrial.decontaminetion of
one or both ships before, cnd the continuation of such work efter, their
return to the continontal United States, is recognized, Tho scope of such
work and the logistics involved cennot be ascertained until final tecticrl
decontamination in the field has been completad. Sce Tab B-6,

43-2 Roli-t

Sec Section 5.5,

4.4 Post Tust Work at NRDL

4421 Post-Tost Experimental Work

None,

4e4e2 Proparetion of Report

Data and information will be compiled and currently
maintained by means of tabs to this Annex, A preliminary report will
be prepared at the test site. The final report will be written follow-
ing return to USNRDL and will comply with the schedule published by the
Project Officer,

4.5 Equipment Requirements

These constitute the equipment, supplies, and materials
which will be required for the decontamination of both ships, Tools
for the maintenance and repair of equipment are included. Detailed
lists are given in Tab B-7,

4.6 Instrument Requirements

4.6.1 Gamma detection instruments with continuous recorders,
as installed in fixed locations on both ships by 6.4f, See Tab B-8
for location details, ST. LOUIS FEC

4.6.2 Survey instrument and directional gamma probe needs

4,
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will be determined by 6,4d to meet survey and monitoring requirements,
See Tab B-&,

4e7

4.€

49

personnel,

4.10

tures,

Supporting Services Required at Site

AeTel

4eT2

46703

AeTe4

beled

476

Offic St e Space

See Tab B-9,

Shop Facilities and Work Areas

See Tab B-9,

Utilities

See Tab B-9,

Transportation

See Tab B-9,

Photography

See Tab B-9,

Special Services

See Tab B-9,

Manpover Recuirements

See Tab B-10 for personnel lists cnd scheduler,

Shipping and Transportation Requirements

See and air transportation and shipping requirements for
ecuipment, supplics, and materials are shovn in Tab B-ll,

Costs

See Teb Bel2 for breckdown of bueget and record of exnendi-

5. Commend and Communicetions Matters ST. LQUIS FRC
bes

Generel operationel matters are as given in the besic plin, H-hour
is shot time. Rehour is reboarding time on e particular ship.

Er
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5.1 Pre-Shot Preparation (Seo Tab B-13 for detzils and schedule)

5.1.1 Hquipmont end Facilitics Check

All firchose and hot liquid ject decontemination
cquipment will be given fullecapacity tests eboerd Transit ABLE, Final
changes end modifications will be made if required,

Sele Off-Load Equipment

Deckestovied and othur equipment will be off-losdcd .
mnd pl:ced ashore in storago area,

5.1.3 Pointing of Ships

Sclected areas of both test ships 7111 be coetod with
a special strippable paint prior to the first shot, Assuming satis-
factory performance will be obtained with this material, thc same or
lerger arcas of both ships will be protocted with this matcrial prior
to subsequent shots,

5.2 Dry Runs end Shot Rohesrsals (Scu Tab B-13)

5.2.1 Boardine of Shin

The borrding of Transit ABLES will be rchearsed by
sclected pcrsonncl from Toams B end C and, “hen available, from Tcam
L,. The sterting of the washdown system pumps will be accomplished
end the lighting off of one boiler will be simulated,

5.2.2 Decontaminstion

Aftor the boarding of Transit ABLE, the monitors will
practice their initiel monitoring while the scteup crews move the do~
conteamin>tion equipment into position, connect firehoses and steam
lines ond otherwise prepare for the scheduled decontaminetion procedures
which till then be simulated step-by-step, This will include intcr=-
mediate monitoring, ,

5.2.3 Positioning of Tronsit BAKER ST, LGU Ee

The ATF will bring Transit BAKER cslongside of Transit
4BLE, Camels will be placed betwoen the vesscls if the tater is rough,
Decontamination equipment will be transferred from ABLE to BAKER, Fire=
hose and stoam lines will be strung from ABLE to BAKER, Supporting

ee
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cables will be provided, if necessary, Simualetion of step-wise docon=
tamination will not be repented,

5.3 Typicol Shot Schedule

53ed Operations Prior to H-Hour

Nons,

5.3.2 Overstions Betueon H ond R Hours (Sco Tab Bel3 for
Schedule)

5302.1 Organize decontamination crews, Complotc
training and bricfing.

5.3.2.2 Verify arranguments for instruments and
survices vith 6.4d, 6.4f and 6.dg.

5.32.3 Check arrangements for transport of personnel
from personnel decontamination center to test ship and return,

5.3.3 Oporations Aftcr R-Hour
(See Tab B-13 for schedule)

5.3.3.1 <Assomble monitors and decontzminrtion teaus
end trensport to tost ship aBLE in eccordsnco ~ith schedule,

5630322 Board ABLE and proceed with decontamination
as planned,

5.3.3.3 “hen deconteminetion of ABLE has been
completed, bring BAKER elongside and decontrminate in accordance with
plan.

5.4 Botween-Shot Preparation (Sec Tab B-14 for schedule)

5.4.1 After decontamination operations have been completed, ,
all equipment will be monitored, decontaminated, checked and repoirod
as NCCOSSEIY. ST, Louie ran

5.4.2 Upon receipt of the monitoring deta after the first
shot, these will be analyzed to determine the edequacy end efficiency
of the decontamination procedures, the individual methods and thcir
manner of application, Any indicated changes and improvoments will be
made wherever possible. Hot spots vill be located and reduced if they

es
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constitute hazards.

5.4.3 The responsible officer will be advised regarding
personnel requirements (Team D) and schedule for tho forthcoming shot,

5.5 Roll-Up Schedule (Sce basic plan cnd Tab B-15 for schodule)

5.5.1 Industrie] Decontamination of Test Shins

The need for and scope of such industrinl decon-
tamination ce mey be required for tho return of the ships to the
continentecl United Stetes will be detcrmincdd, It will clso bo dow
cided if the conduct of this vork at the test sitc is feasible, or if
‘the vessels must be moved to a shipyard,

Ss

5.5.2 When all decontamination is complcted, the equipment
and tools will be cleaned and repsirod ns necessery, and packed for
shipment. Surplus materials and supplics vill be assembled and packed.

525.3 All records and classified materiel will be processod
through the proper channels and preparod for transmittel to USNRDL,

£.6 Communic-tion and Timing Links

5.6.1 Gonorel requirements samc cs in basic plan,

5.6.2 Additionnl facilities vill be supplicd by 6.4b.

5.7 Report Schedule

5.7.1 A proliminary report will be issued et the test site,
ST. LGUIS FRC

5.7.2 Tho final report will be prepared at USNRDL, with
completion in accordance with the Project Officer's schedule,

10
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Tab Paragraph
No. Reference Contents of Teb

Bel 3.1, 3.2 Plen for shipborrd monitoring,
Gistribution; eveilable results

b-2 3.3.2, 3.3.3 Deocontemination proceduros and
evoilable results

Bu3 36304, 36305, 3.3.6 Cost of decontaminetion and
observations of opcrational
advantages, limitations,
meterial damage

Bed 3.4 Doses to decontsamination crews;
available results

Be5 4elwl, 4.1.2, 4.1.3, Pre-test laborctory investi-
Aeled; 4el.5 gations at NRDL

B=-6 4.3L Postetcost industrial decon-
tamination

Be? 4.5 Equipment requirements

Bae 46 Instrument requirements

Be9 Aeloly hele2y e703; Requirements for supporting
heTehs AeTe5y 40706 services at test site

B=10 1.5.3, 4.8 Manpotier requirements

Bell 4.9 Shipping requirements

Bel2 4.10 Cost breakdotn

Bel3 Bedy 5e2y 50302, 50303 Time schedule for operations
. ST. LOUIS FRC

B-l4 54 Botrecn-eshot schedule

Bo15 5.5 Rolleup schedule
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AIRCRAFT STUDIES

TASK ORGANIZATION

Group Leader - J, E, Hovell

Teams Manpcwer

A = Technical J. E, Howell, Leader
W. S, Kehrer

F, W. Heilman

B ~ A/C Handling Two Aviation Mechanics 2/c |
permanently assigned

C = Support 6 enlisted personnel
from Task Force for A/C
handling and decontam-
ination

ST. LOUIS FRC
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1. GHIERAL SITUATION

 

lel Goreral

Same as in basic plan,

1.2 Nature and Scope of Test

This test will be conducted to provide information on the
effectiveness of a washdown system in preventing the contamination of
carrier-based aircraft, Two FAU4 aircraft will be used.in seach test
(total of 6), One aircraft will be pleced on Transit ABLE and will be
washed by a washdown system designed particularly for the purpose of
delivering water to all exposed surfaces of the aircraft, An identical
aircraft on Transit BA&KER will not be protected, Continuous measurements
will be made of the dose rates in and around both airplanes. After
transit, both planes will be removed from the ships at Eniwetok, A
detailed monitoring will be conducted to determine the extent and distri-
bution of the contaminant on both aircraft. Various decontamination
methods and equipment will be employed on the aircraft and the results
documented, Nine (9) one (1) foot square aluminum plates will be in-
stalled on the #5 hetch of each ship before each test. The pletes will
be removed and transported to Eniwetok Island with the aircraft, The
sequences of operations outlined in Tab C-6 for the thrcs shets will be
employed after cach shet to deconteminate these plates, The results of
these tests should indicute tvhethcr the decontamination efficiency of
the mcthod is dependent on the contaminating material. Doses to pilot
and ercumen in the operational situation will be estimatcd and possible
damage to the aircraft or aircraft components by the sclt vater vashe
down und othcr decontamination materials and methods, will be assessed.

1.3 Purvoese of Annex

1.3.1 To describe in detail the experimental objectives and
plen of ettack on Project 6.4c. ST, Louvre rer

1.3.2 To provide dctailed information on the operotional and
logistic requirements of Project 6.4c.

1.4 Enemy Forces (Shot Schedule)

Same as in basic plen,

1.5 Friendiv Forces

1.5.1 Same as in basic plen,

-1ta-
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1.5.2 Experimental aircreft are F4U4 type supplied by BAM,
West Coast. They will be designated by code name of drone ship carrier
and shot to which exposed. Code nemes and Bureau Numbers are:

ABLE UNION Buroau No, 81624
BAKER ” t iy 81724,

ABLE KOON " " 81777
BAKRR " " n 81859

ABLE YANKEE " " 82022

BAKER " " " 97119

1.5.3 The operation of removing these aircraft from the test
ships, and reloeding onto the ships will be done vith the aid of personnel
from tho support ships. Transport of aircraft to end from beach decon=
tamination aren will be done by J6, Task Group 7.1.

1.5.4 Team B will be supplicd from the special ratings assigned
as part of the complement of Y4G's 39 and 40, Team C will be supplied by
the Task Force, with a separate group of 6 men supplied for each shot.
Three of these mcn must be rated men preforably from ean Air Department
or deck division, No particular trade is required, nor any particular
reting, The other three may be non-rated deck personncl.

1.5.5 Development, provision and maintenance of non-manned
instruments will be accomplished by Project 6.4f.

1.5.6 Provision and maintenance of manned radiac instruments
will be accomplished by Project 6,40. .

1.5.7 Basic information regerding physical and chcmical nature
of the contaminants will be supplied by Program 2, of Task Unit 13.

1.5.8 Monitoring services,

1.6 Assumptions end Limitations
1S FRC

1.6.1 Same as in basic plen, ST. LOU

1.6.2 Conteminstion of eircraft rbocrd a ship beyond the region
of immobilizing damage to the eircreft from an underweter atomic attack
vill probably present a hazardous situction, both to the pilot and to the
handling crew, <A theoretical analysis, based on Bikini date, hes shown
this to be the exse for weapons from 20 KT to 160 KT if < contaminating
event similar to Bikini Beker occurs,
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1.6.3 It is essumed that the test aircraft vill be contaminated
(at the location aboard the test ship) in the same manner end to the seme
extent in this operation that they vould at any locetion on the flight
deck of an eircraft carrier,

1.6.4 The dose to the pilot of the aircraft, as measured on the
tio ships, will have two contributors; dose from the aircraft end dose
from the ship's surfaces (deck, ote.), It is assumed that it will be

possible to separete the contributions of each of these sources, so thet
the situation existing with many aircraft and a wider deck can be computed,

1.6.5 Information gained at this test rogarding the contanin=-
ability, distribution of contamination, decontaminability, effect of de-
contamination methods and matcrials, end requirements during decontamination
of manpover, materials and time can he uscd in planning for the recovery
of contamineted aircraft afloct end ashore,

1.6.6 It is presently extremely difficult to calculate the
shielding afforded cither the pilot or the crewmen by the airplenes
structure, An attempt will be: made to compute this shielding value, but
if it is not computable, any multiplication of doso rates as in 1.6.4
will be of limited accuracy,

2. MISSION

2.1 To obtain information necessary to determine the protective
veluc end feasibility of the ships washdorn system in protecting parked
aircraft ebosrd ship, and to evaluate selected decontamination techniques
and materials,

2.2 To obtain informetion necessary to compute the hezards to
operetion of aircraft on carriors following contaminetion by an etomic
ticapon .

3, TASKS AND PLAN OF JTTACK ST, bGOUis rae

3,1 Redietion in and around Each Aircrsft aboard Ship

The test circraft will be pleced abocrd ABLE cnd BAKER in
identicel locntions on the #5 cargo hatch cover, &t throe locations:
(1) in the cockpit; (2) above tho deck in front of the aircraft, and
(3) in » location similar to (2) on #4 hetch, will be pleced spherical-
geonctry ionizetion ch:mbcrs attached to continuous recording mechanisms.
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These instruments will record dose=increments as a function of time and
the records will be processed to yield (a) dose rate from H hour to
time of reboarding ship (maximum 100 hours) and (b) total dose during
this period, (The instruments and processing equipment are described
in Annex FE) The readings will give information on dose rate and dose to
(1) the pilot while the aircraft is on deck, (2) the crewman in a typical
deck location neer the aircraft, and (3) a background reading which will
be subtracted from (2) to give the contribution of the eircraftto the
crewman's radiation exposure, (See Tab C-l for detailed location plans
and Tab C-2 for retrieving schedule and available results.)

3.2 Radiction In and Around Each Aircraft on Eniwetok

With the aircraft on Eniwetok in a non-contamineatec area,
instruments (1) and (2) in 3,1 above will be set into operation in
identical orientation, Processed data from instrument (1) will yield
information regarding radiation exposure to the pilot in flight (no
radiation source other than the aircraft); data from instrument (2) will
yield the crewman's radiction exposure from a contaminated aircreft
situated on a non-contamineted surface, Tab Ce2 gives operating schedule
end available results,

3.3 Effectiveness of Washdown System in Decontaminsting Aireraft
Aboard Shir

  

To determine how effective the weshdowm system hes been a
number of studies will be conducted:

3.3.1 Overeall Monitoring of Airersft Aboard Shin

Before the aircraft are moved, o spotecheck monitoring,
according to a predetermined plan, will be conducted aboard each ship.
This monitoring will be conducted to obtein information rogerding the
redistion field eround the aircraft. (See Tab C-3 for monitoring plans
and available results.) The two sets of readings (ABLE vs, BAKER) will
be compared and any difference will be assigned as ao decrease due to
washdown, unless known extraneous factors interfere,

ST, LOYUIS FRC
3.3.2 Distribution Studies 2+

 

The distribution of contemination over the surface of
each aircraft will be measured both by beta instruments and directional

gamma instruments after the airplane has been moved to the beach and be-
fore any additional decontemination opcrations ere begun, This will be
an indication of (1) possible proferential washing ection by the vesh-
down system as installed (ABLE plane); (2) possible selective retention
of contaminant by verious locales on the aireraft surfcce, and will
indicets either a need for relocation of the aircreft washdown system,

4
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or that tho system, as instclleud, was adequate. (See Teb CH, for
monitoring plan end available results.)

3.3.3 Moterial Damage Washdovn Systor

After the aircrceft arc removed from the ships, thoy will
be inspected in as much deteil as possible (governed by the radiologicsl
situ:tion) to determine any physical or strubural damage thet can be
attributed to the effects of oither the contaminant or the washdown
system, Various circuits will be tusted, end, unless the radiological
situetion precludes it, the engine will be run, Results of this inspection
and test vill be used to predict useability of eircraft after washdown
and, if the effects ero deleterious, will be used (1) to design counter-
moeesures against these effects, or (2) to remove the causes of those
effects, (Sec Tab C-5 for inspection schedule end aveilable results.)

3.4 Effectiveness of Manuel Decontemination Nothods and Equipment

, After the tvo planes have boen removed from the ships, and tho
forcgoing tests and studies have been conducted, mnanuol cecontaminetion
proccdures will be ccrried out. These will be testcd on both planes.

3.421 Equipment to be Used

 

Soe Section 4.5.

3.4.2 Methods end Procedures to be Used

An outline of these 1s included in Tab C-6,

3.4.3 Efficiency of Contamination Removal

This measurement will be used to indicate the amount of
residucl activity removeable after washdown (ABLE plane) end the amount of
original rctivity removeble (BAKER plene) by the various decontamination
nethods, Residusl contamination will be measured, giving the efficiency
of cech method end the total of all methods or combinetions of methods,
Availnble results cre given in Tab C6,

3.44 Cost of Docontemination S71. LGVIS FRC

& complete record will be maintained of the amounts of
naterials end manpower exponded during each operation, An analysis of
this record will yield information rogarding the material unit cost of
decontaminating fightcr sircraft, Rates of operation will be recorded.
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These figures cen be used in planning largo seale decontaminstion
operntions. Tho available record is given in Tab C-7,

344.65 Operational Advantagos

Observetion will be mede of the advantages and dis-
advantages of the various dccontaminstion mothods used with respect to
typicel oporetion capabilities and necessities aboard an aircraft
carrier. Information gained will be used to recommend candidete methods
aboerd ship, Results of theso observations are given in Tab C=7,

3.4.6 Moterial Damage Decontrmination

The same type of inspections and tests vill be con-
ducted as in 3.3.3, Those inspections end tests will be conducted
nfter cach decontemination opcration ashore, (See Tab C-5 for inspcetion
schedule end available results.)

3.5 Decontamination of Tost Plates

The nine (9) test plates will be removed from tho ship end
transported to Enivetok Island for decontemination. The group of nine
(9) plates till be divided into three (3) sub-groups of thrve (3) plates
each, The decontamination sequences for shots 2, 4, 6 vill be employed
on these plates, using one (1) sub-group of plxtes for each decontrmination
sequence, cfter each shot, These tests will provide informetion which
ecn be usec to determine the dependence of cach decontamination sequence
on the contemin-ting material, Portable gamme instruments 7i1l be used
to monitor these plates, Seo Tab C-6 for further informetion.

3.6 Doses to Decontemination Crevg

The crews that decontaminate the aircreft ashore vill wear a
special sot of dosimeters furnished by Project 6.4g. This set of dosi«
meters will be vorn by the men only while they ere acturlly decontaminniting
the aircraft or engeged in operations concerning this doconteanination

process, At all other times the dosineters will be stored in a location
with cas low a background as possible until thoy ere delivered to 6.42
for processing, ST, LOUIS FRC

Results of this investigction will yield information regarding
totel dosc to personnel in an othervise non-radioactive ficld from de=
contemineting (1) an aircraft weshed down previously (ABLE airereft), ond
(2) an unprotected aircraft (BAKER airercft), and are recorded in Teb C-8,

7—_
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4. ADMINISTRATIVE AND LOGISTICAL MATTERS (Test Preparation, Support
and Roll-up

4.1 Pre-Test Work at USNRDL

4.1.1 Washdown System Design

In order to predict the probable pattern of residual
contaminant efter washdown, a series of tests were conducted at NRDL
to determine the effectiveness of a film of water flowing over a sure
face in removing a fluorescent similant, <A manifold of spray nozzles
was installed in the decontamination tank on the YFNX~-16 and aircraft
sections were subjected to this water spray, These test sections were.
contaminated with the fluorescent material (1) with the washdowm
system turned off, and (2) with the washdowm system operating. (See
Tab C-9 for details of this experiment and the results obtained.)

Subsequently, in order to obtain information required
for the proper design of the washdowm system around a complete aircraft,
@ nozzle arrangement was set up and tested at USNRDL, A dud FAU, was
procured from NAS Alameda in September 1953 and delivered to USNRDL
for test purposes, Tho preliminary nozzle arrangement was set up
around the aircraft and tests were run to determine the number of nozzles
required and the optimum location of each nozzle, (Sec Tab C#9 for a
detailed description of the equipment used, the washdowm system end
available results of system tests,)

4.1.2 Equipment Tests

The ACC is lending USNRDL a cleaning unit chich providcs
facilities for hot liquid cleaning, steam cleaning, and pressure washing.
When the cleaning unit errives at USNRDL, Team A will check it for proper
performance along with othor oquipmont such as the portable pumps, Sellers
units, etc, Those equipment tests will serve as a training poriod for

Toam 4, ST, LOUIS FRC
4e1.3 Laboratory Investigation of Cleaning Agents

Personnel of Applied Research Branch, Chemical Technology
Division, USNRDL, are conducting tests to determine the relative decon-
tamination efficiencies of a large number of cleaning materials on a
semi-micro scale, Team A will determine which of these methods will be
tested on fullescale air foil and cowling surfaces of tyvical Naval
aircraft, These tests will form a basis for selecting the particular
methods and equipment to be used in the field. (See Tab C-10 for available
results.)

bb



4.1.4 Modification of Aircraft for Loeding

The lifting gear will be permanently installed on
the forward part of the aircraft, to avoid having to romove the access
plate in the engine cowling after contamination, Holes will be drilled
in the plate, the cable attached to the lifting pads, and bloomers in-
stalled around the cables to prevent contamination from getting into
the engine accessory section, Rigging will be mece up for each air=
creft, The cowling modification and fabrication of rigging will be
accomplished at NAS Alameda, (See Tab Cell for modification plans.)

4.1.5 Instruments

Fixed gamma recording instruments are being developed
by the NRDL Laboretory Instrumentation Branch, A directional gamma
probe is being developed to supplement the existing USNRDL beta probes,
See Annex E for details, Standard rediac sets will be used for survey
purposes,

4.2 Pre-Test Work on Transit ABLE and BAKER at USNRDL

4o2Rel Location and Sceuring of Test Aircraft

An aircraft will be installed on #5 hatch on each ship
during sea trials in the Sean Francisco area, Loading and securing
arrangements for both sea shipment and test operations will be determinead
during these trials. Three aircraft will be loaded on each ship for
transport to the test crea, See Tab Cel for details, Procedure for
loading and unloeding the aircraft will be checked out. These two air-~
craft will be installed at NAS Alameda by the NAS Alamede Supply Depcrte~
ment, (See Tab Cel for details.)

4.2.2 Tests During Sea Trials ST. LOUIS FRC

A final check of the weshdown system will be made vith
the aircraft on #5 hatch, The wator coverage will be documented and thc
system will be modified if the water coverage needs improvement. The
location, connection and operation of three four-pi instruments will be
checked at this time with porsonnel of Projcct 6./f,

4.3 Post-Test Work on Transit ABLE end BAKER

Soe rollup,



44 Post-Test Work at USNKDL

4e4el Post-Test Experimental Work

None,

4e4ee Data Reduction

The data obtained from the gamma recording instruments
will be reduced by Project 6.4f, Some of these data will be reduced
at test site,

443 ReportWriting

Report information will be kept current by means of tabs
to this annex, Preliminary report will be written in field from this
information, Final report will be written upon return to USNRDL to fit
schedule Laid down by Project Officer,

4.5 Equipment Recuirements

These requirements consist of equipment necessary to decontaminate
the aircraft on Enivetok Island and tools required to maintain and repair

_the equipment and aircraft, (See Tab C-12 for a detailed list.)

4. Instrument Requirements

4.6,1 Three fixed gamma four=-pi ionization chambers and
continuous recorders will be installed by 6.4f on board gachship. (See
Tab C-l for details of location.) Sh ROU PE AG

4.6.2 Survey instrument and directional probe requirements are
given in Tab C-13,

4.7 Supvortinge Services Required at Site

4e7el Office and Storage Space

See Tab Cxld,

4:7.2 Shop Facilities_and Work Areas

See Tab C14,
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4.7.3 Ytilities

See Tab C-14,

4.7.4 Gr Water n t ent Movement

See Tab C14,

4.7.5 Photography

See Tab C-14,

4.7.6 Special Services

See Tab C-l4, .

4.8 Requirements

See Tab C-15 for personnel lists and schedules,

4.9 Shipping and Transportation Requirements

Sea and air shipment requirements for matcrials, test samples
and personnel to and from test area ere shown in Tab C-16,

4.10 Costs
 

See Tab C-17 for breakdowm of budget and record of expenditures,

5. COMMEND AND COMMUNICATIONS MATTERS (Tust Operations)

General operational matters are as given in the basic plan, H-hour
is shot-time, R-ehour is reboarding time on a particular ship,

5.1 Pre-Shot Prepsration (See Tab C-18 for details and schedule)

ST, LOUISF;
5.11 On-Site Equipment Chock end Calibration SFRC

Water lines will be connected to the cleening unit and
sufficient operation of the unit will be conducted to determine its perfor-
mance, Booster pumps will be added as neccessary to give the required
water pressure, Other items of ecuipment including water hoses and pumps
will be tested for proper performance, The aircraft engines will be run
up periodically, The radio equipment will be checked for proper operation
after the aircraft has been loaded on the ship.

10

69



Az

5.1.2 Off-Load Extra Test Aircraft

Tuo test aircraft will be off-loaded from both Transit
ABLE and BAKER and transported to Eniwetok for stowage. (Sec Tab C-19
for aircraft off-loading plen.) Tho aircreft which is installed on #5
hatch will be left on the ship for the first tost,

5.2 Dry Runs and Shot Rohoargels (Sce Tab C-18 for scheduls)

5.2.1 Off Losding of Aircraft

The procedure for off-loading the aircraft aftor R-hour
will te checked out, (Sce Tab C-19,)

5.2.2 Decontamination of Aircreft

Using o test aircraft spotted in the propor location
in the decontaminetion strip, the monitors will practice their initial
monitoring operation, Decontamination equipment will be moved into
position and the stepwise decontaminetion operation vi11 bo simulated.
Thesc operctions will be used to train Teem © when they aro cvailable,

5.3 Typicr] Shot Schedule

5.3.1 Operstions Prior to H-Hour

None,

5.3.2 Operstions Between H and R Hour (Sec Tab C~18 for
Schedule.)

5.3.2.1 Make final check on 11 equipment,

54322.2 Organize decontamination crews end complete
training,

5.3.2.3 Contact 6.4d, 6.4f ond 6.4g and complete
arrangements for instruments anc services,

5.3.2.4 Chock arrangements vith J6 for ccuipment end
personnel to off-losd the aircraft, transport it to the freight pier
and tow it to the decontemination strip. ST. LOUiS FEC

5.3.2.5 6.4c reprosentative proceed to Transit ABLE
and BAKER with berge for the offelonding of aircraft,

il
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5.3.3 Operations after R-Hour (See Tab C-18 for schodulc.)

5.30301 Off-lond aircraft from transit ship to LSU
using tiinch and boom on ATF-106, Remove gamma detector from cockpit
and #5 hatch (os in 4.7.6). Scheduled time of off-loading efter R-Hour
to be coordinated with Projoct 6.44 and J6,

5.3.3.2 ISU with eircraft procced to froight dock
et Enivetok vith circreft, Unload aircrcft end attach towing gear,
Tow the aircraft to the dccontamination strip, (Oporations porformed

5.3.3.3 Sot up gamma detoctors in cockpit and immedintcly
forvierd of the wing, Proceed with monitoring, inspections and steptise
decontamination, Monitors will be required (as noted in 4.7.6), equipped
with beta, gamme, directional gamma instruments and wipe sampling equip=-
nent,

5.4 Botween-Shot Preperation (See Tab C-18 for schedulc)

5.4.1 After the decontcmination operations have been complcted,
all equipment will be checkcd and repaired as necessary.

5.42 When processed monitoring data is available from the
first shot, it will be studied to determino itS adequacy and the efficiconcy
of the washdomm system, Hot spots will be locrtcd and the washdom systen
will be modifiod if the weshing action can bo improved, Pipe evcilable
from the ship's stores will be used for this vork and it will be accomplish-~
ed in conjunction with Project 6.44,

5.4.3 Two test aircraft for next shot will be transported
from Eniwetok Island to Transit ABLE and BAKER and loaded on #5 hatch,
(See Tab C-19 for details.)

5e4-4 All operations and procedures will be carefully checked
and improved where possible,

5.5 Roll-Up Schedule (See basic plan and Tab C-1€ for schedule)

50501 Packing ST. LOUIS FRC

When all decontamination is completed, the equipment
and tools will be cleaned and repaired as necessary and packed for ship-
ment.

12
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50502 Ajreraft

The aviation maintenance personnel will complete any
required maintenance and prepare the aircraft for shipment, The off-
loading procedures will be reversed and the aircraft put aboard Transit
ABLE and BAKER,

50503 Clessified

All records and classified material will be cleared
through the appropriate channels and prepared for transmittal to UCNEDL,.

5.6 Commmicetion and Timing Links

&s in basic plan, No special requirements for this group not
covered by Annex F,

507 Schedule

The final report should be completed three months after
personnel return to USNRDL,

ST. LOUIS FRCOP

13
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ANNEX "Cc"
LIST OF TABS

Tab Paragraph
No, Reference Tab Contents

Col 3.1, betel, 426 Detailed location and securing plans of
aircraft and instruments on ABLE & BAKER

C-2 3ely 3.2 Four-pi instrument data-retrieving plan &
available data

C-3 3.3.1 Shipboard aircraft monitoring plan &
available results

C4 343.2 Plan for distribution studies on aircraft
at Eniwetok before manual decontamination
and available results

C5 3.363, 3.4.6 Material damage inspection plan, and
available results

C-6 Behe2s 3403 Decontamination methods end procedures, and
available results

C+7 Zehehy 2ehe5 Cost of decontamination and observations of
operational advantages, available results

CHE 3.5 Doses to decontamination creme, available
data

C-9 4.1.1 Washdotm system design and evailnable results
of system tests

C~10 4.1.3 Laboratory investigation of cleaning agcnts,
history and available results

C11 4el4 Modification plan of sircreft for loading
and handling

C12 4.5 Equipment requirements

C-13 40622 Requirements for instruments to be supplicd
by Project 6.40

C-14 heTely AcTe2sh4e7e3 Requirements for supporting services

heTehs Ae7e5yhe706

C-15 4.8 Manpower requirements s7, LOUIS end

C+16 4.9 Shipping and trensportation requirements

C-17 4.10 Cost breakdown
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ANNEX "'c"

LIST OF TaBS

 

Tab Contents
 

Tab Paragraph
No, Roference

C-18 5ely 52, 5 e3eky

50303, Dehy 505

CH19 5elety5eel, 50403

Time schedule for operations

Aircraft handling plan at Enivetok

ST, LOUIS FRC
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TRANSIT BLUE BOOK
ANNEX "p"

SURVEY AND PHOTOGRAPHY

TASK ORGANIZATION
 

Group Leader - R, C. Barry

Teams Manpewer

A - Technical . R, C, Barry, Leader
EH, Lee

B = Monitors 10 enlisted personnel from
ship's company
100 enlisted personnel from
Task Force

C = Support 1 instrument repairman frem
NEDL er T, I.

ST, LOVIS ERC

Cueop5-5<
CM.tits. Cov 27 fereere
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1. GENERAL SITUATION

1.1 General

Same as in basic plan.

1.2 Natyre and Scope of Work

To plan, organize and instruct survey parties and conduct
detailed initial radiological surveys on test ships, both above and
below decks, To obtain such survey data as aro required for various
investigetions being conductod under Project 6.4. These include
the Washdown Group (6.42), Ship Decontamination Group (6.4b), Aircraft
Studies Group (6.4c), Interior Contamination Group (6.4e), and the
Shielding Studies Group (6.4h). To photograph the fall-out on Transit
BéKER, To procure, calibrete, store, maintain and issues special
radiological survey instruments for Project 6.4.

1.3 Purpose of fnnex

1.3.1 To describe in detail the support functions and
plan of attack on Project 6.40.

1.3.2 To provide detailed information on the operationel
and logistic requirements of Project 6.40.

1.4 Enemy Forces (Shot Schedule)

Same as in basic plen,

1.5 ExiendlyForces

1.5.1 Same as in basic plan,

1.5.2 Porteble and laboratory type instruments will be
procured from the following sources:

Gamma survey (radiac}instrumoents from USNRDL stock
Diroctional beta and gamme instruments from Instru-

ments Branch, USNRDL
Leboratory counting equipment from USNRDL stock
Additional radiacs (if necessary) from Task Force

Rad Safe or Project 6.4g. ST, LOUIS FRC

1.5.3 Ten permanently assigned survey enlisted personnel
will be obtained from the 6.4 ships' company. Once hundred additional

1... zz
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enlisted personnel will be obtained cs needed from tho Task Force for
radiological survey,

1.5.4 Maintenance end calibration of portable gamma survey
instruments is to be accomplished by Task Force Rad Safe,

1.5.5 Maintenance and calibration of the directionel beta
and gamma instruments end the laboratory counting equipment will be
accomplished by Project 6.4f, or by USNRDL personnel or by an electronic
technician from T. I,

1.5.6 Survey data will be shered with Project 6.4g so that
thore will be no useless duplication of radiological surveys,

1.5.7 Photographic film will be stored and processed by
the Task Force Photographic Unit,

1.6 ond

1.6.1 Same as in basic plen,

1.6.2 Same as Annex A, B, C, E, and H,

1.6.3 The gamma survey instruments (radincs) will be used
for measuring gross gamma fields only. It is assumed thet these instru-
ments vill not detect beta radiation,

1.6.4 The directional gamma probe will be used for measuring
gamma radiation with a 60° conc, This will be roughly o 36" circle
at 30" from the surface, Direct beta radistion will not be readily
detected by this instrument because of the 30" working distance, and
the thick window in the GM tube detector,

1.6.5 The directional bete probe will bo used for measuring
only beta radiation emitted from 100 sq. centimeters directly under
the probe window, Gamma radiation will be electronically cancelled
from oll readings. The instrument will be held 1/4" from the contaminated
surface, This instrument will only be used to measure localized con=
temination on non-porous surfaces, or surfeces not covered with some
material which would absorb significant amounts of bete radiation, It
is assumed thet thero will be a definite ratio, at any one time, between
beta and gamnec rrediation so that beta rerdings may be roughly converted
to localized gamma readings. gy, LOUIS ERC

1.6.6 Removable contamination presumably constitutes a
hazard to personnel even inlot: redietion fields, Therefore, wipe

ee
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samples will be taken from surfscos undergoing deconteminrtion,to dotcre-
mine tho relationship between the reduction in radiation ficlds and
reduction in‘amount of removable contamination.

1.6.7 It is assumed thet there will be somo visible
phenomenon associated with the fall-out on Transit 4BLE and BAKER, The

fall-out should be in the form of a mist or rain which may be photo=
graphed with propor lighting and suitable optical equipment,

"2, MESSION
2.1 To coordinete the procurement of radiological survey data

as required for the verious investigations being conducted under
Project 6.4. To organize and instruct survey partics*® - .«:..%
sy. ‘it + and conduct surveys of the test ships and eircraft to
obtain the above data,

2.2 To photograph the fall-out on Transit BAKER,

3. T&SKS AND PLAK OF ATTACK

3.1 Portable Instrument Storage end Issue

All portible radiological survey instruments will be stored,
maintained, and issued from a single location, The Rad Scfe building
will be used for this facility, Dry~box storage will be provided for
thc Beta Probes and the indicating instruments for the Directional Gamma
Probe,

3.1.1 Before-Use Instrunent Check
 

Before issue, each portable instrument will be checked
for battery condition and celibrrted against a single source, Before
each group of tests, each instrument will be calibrated against a group
of standerds (beta probes) or on a cobalt range (gamma instruments).
Beta probes will be placed in plastic begs before issue,

3.1.2 Sfter-Use Instrument Cheek ST. LOUIS FRC

4fter a portable instrumont has been in the field,
it will be ruturned to the instrument pool by the using monitor, At
this time the instrument will be decontaminated, if necessary, end
checked for proper operation and calibration, The instruments will then
be stored under proper conditions so as to be ready for re-issue.

LE



3.2 Rediological Surveys

Radiological surveys till bo conducted in eccordance with
the requirements of the various 6.4 problems. Insofar as possible,
fixed survey stations will be established on the ships end aircreft.
This will involve peinting suitable marks end symbols eat the survey
points to indiccte to the rediological monitor the number of the survey
point (station) and the type of measurements to be taken (betc, gamma
or Wipe sample), This will materially aid the semi-skilled monitor
in taking proper measurements for "before" and "after" date. (See
Tab, Del for radiological survey station merkings).

3.2.1 Rediologicel Surveys for Washdown Group (6.4a)

Required surveys for 6.42 ere listed in Tab D-2,

3.2.2 Radiological Surveys for Shi econtaminstion

G 0

Required surveys for 6.4b cre listed in Teb D-3,

3.2.3 Radiological Surveys for Aircraft Studies Group (6.4c)

Required surveys for 6.4c are listed in Tab D-4,

 

3.24 Radiologies

Group (6.40)

Required surveys for 6.4enrq listed in Tab D-5,

3.2.5 Rediologic:] Surveys for the Shiclding Studies

Group _(6,4h)

Required surveys for 6,4h cre listed in Tab D-6,

3.2.6 Consolidatod Rcouirenents for Shipboard Radiological
Surveys ST, LOviS FRC

 

The requirements of groups 6.40, 6.4b, 6.40, end
6.4h will be consolidated into one shipboerd radiological survey. This
Will be done to minimize duplication of mensuremonts, and reduce the
manpower end dosrge requirements of 6.4d, (See Teb D-7 master plan).
(Seo Tab D-8 for survey dete sheots,.)
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3.3 Radiological Survey Rough-Date Handling

411 radiological survey data sheets will be turned into
Group 6.40 so thet propcr calibretion, docay and other factors may be
epplied to the rough dete. The finished data will be supplied to the
group roquosting the surveys, and an additional copy vill be posted
for all interested groups to inspect. (Soe Tab D-9 for the correction
factors required for various instruments cnd measurements, )

3.4 Instruction of Radiological Survey Monitors

3.401 Enlisted Personne] from 6.4 Ships

The enlisted personnel which will be assigned as
rediological survey monitors from Transits ABLE, BAKER or the 6.4
Tug will act as a nucleus or cadre of monitors, They will receive
training in basic concepts of nuclear radiation, the operation of the
verious survey instruments, and data taking. Training will commence as
soon as the men are designated, (See Tab D-10 for training program),

3.402 Enlisted Personnel from Task Force Ships

The bulk of the radiological survey monitors will be
obtained from the Task Force, These men will have little or no back-
ground in nuclear rediation or radiological survey, These men will
receive only practicel training in the use of the particular instru-

ments they will be using,end proper techniques for recording data.
The cadre from 6.4 ships (3.4.1) will aid in instructing the Tesk
Force personnel, (See Tab D-10 for Training Program.)

3.5 Technical P hy

One camera station on Transit BAKER will be remotely operated
to teke sequence photographs of the fall-out, The object will be to
determine, qualitatively, whether the fall-out was composed of a mist,
a fine sprey, or lerge droplets, A clock will be included in the field
of view to establish the time of arrival of the various phases of the
fall-out.

3.5.1 Description of Equipment sT, LOUIS FRC

The camera station will consist of e« Bell & Howell
16 mm megazine movie camera with 3" lens single fremed at two frames
per minutes, The camera will be placed in a lead shield to minimize
film fogging. A 90° prism will direct the light into the camera lens,

SO



The camera assembly will be placed inside the deck house on the main
deck and will view a target on or near the bulwark through porthole
in the deck house bulkhead, The target will be illuminated by a
Heiland electronic flash unit (Stobonar III) synchronized to the
cemera shutter, This lamp will be placed close enough to the target
so that its light will determine the exposure of the film regardless
of ambient light conditions, A timer clock will be used to turn the
camere on at H hour and turn the camora off at H + 4 (480 frames
being exposed). (See Tab D-1l1 for a layout of equipment.)

3.5.2 Loading and Adjusting Camera end Lights

About H-12,the cemera will be wound and loaded vith
film, the lights adjusted and checked, and the time clock started, The
porthole cnd prism will be cleaned of all dust cnd dirt, The flesh lamp
will be placed in plastic bags, set in position and checked for proper
operating condition. The target will be cleaned and adjusted, if
necessery. The timer clock will be adjusted to turn the camera cnd lights
on ete hour end off at H + 4, (Seo Tab D-12 for details operating equip-
ment.

325.3 Recovery of Film and Securing of Camera Station

 

At about R +1, one man will borrd the ship, and
secure the camera station, The porthole will be covered and the flash
lamp disconnected and removed from the ship for decontamination and
storage, As soon as the interior of the ship msy be entered, the
camcra will be unloaded ond the film removed from the ship for process-
ing. (See Tab D-12 for rccovery «nd securing details.)

3.5.4 Processing Films and Roading Results

The exposed end recovered film will be processed
as soon as possible by the Lookout Mountain Laboratories, As soon as
they are processed,the negative films will be previewed with a 16 mm
projector, This will show gross changes in the appearance of the
target as well as suspended large drops or particles, Detailed in-
spection of the films will be delayed until return te NADL.

4. ADMINISTRATION AND LOGISTICAL MATTERS (Test Proparction,
Support and Roll-up

Lol Pre-Test Work ot USNRDL ST, LOUIS FRO

4el.1 Evalustion of the Portable Beta Probes

A prototype beta probe will be tested to determine the

6
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followings: mechanical operating charactoristics of instrument; durability
and ease of maintenance; linearity over single rengcs and between ranges;
tomperature and humidity dependence; gamma ficld dependence-discrimination
egeinet gemmas of various encrgics and intensities; goometry of tho
probe, (Sec Teb D-13 for deteils of testing program.)

41.2 Reliability of Measuring Bete Radiation in the Field

A series of laboratory tests will be conducted to
determine whethor beta readings may be correlatec to directional gamma
reedings, A series of test penels made of "shipboard" surfaces will
be contaminated with mixed fission products, Porous and non-porous
surfeccs will be used as vell es samples with crevices, The contaminetion
will be mixed with various salt concentrations of sea water to obtain
various amounts of salt incrustation on the test panols, The ratio of
bota to gamma readings will be determined for each of the test pencls,.
The directional bcota probe will be used for measuring the bota radiation,
(Soe Tab D-14 for dct2ils of the testing program.)

4.1.3 Wipe Sarpling Techniques

The newly designed tipe sampler will be tested to
determine its efficiency on verious surfaces. A standardized procedure
will be esteblished for wipe sampling which will include the proper use
of the sampler, placement of filter prper wipe semples into bags, and
reading the wipe samples with a laborntory typo sceler and rate meter,

4eie4 Tochnical Photogra

Developmental tests will be conducted to detcrmine tho
best film to use in the 16 mm shielded cemera, the bost lighting techni-
que to use ond the best target or background to use to detect the fall~
out on Transit BAKER, The present camere and synchronizer will be check-=
ed for smoothness of operetion and resolving power of tho optical
system, (Tab D-15 includes test details.)

4.1.5 Training of Enlisted Personnel for Rediological

Survey Moni .urvey_ Monitors ST. LQUIS aC

If possible, the enlisted personnel from the 6.4
ship assigned as rediologicnl survey monitors will be given treining
at USNRDL or ct the Damage Control School, T. 1I., before leaving for the
test site, (Seo Tab D-10 for Training Progren.)
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4.2 Pre-Test Work on Transit ABLE and BAKER nat USNRDL

4e2.1 Installation of Technical Photographic Equipment

The lead camera shield and porthole will bo in-
stelled on tho main dock of Transit BAKER in the deck houso. Lamp
breckcts and an electricel connector will be installed above the port-
hole, Provisions vill be made for securing the target or beckground
bosré to the bulcark opposite the porthole. (Sce Tab D-16 for draw-
ings.

4.2.2 Tosting of Photographic Equipment Aboard

Trensit

The photographic equipment will be installed end
testcd aboerd Transit BAKER undcr sirulated test site conditions.
Operational reliability of the apparatus will be checked, The test
filn will be processed and inspected for readability.

4.3 Post-Test Work on Transit ABLE end BAKER

See roll-up.

4e4 Post=Tost Work at USNRDL

4e4eL Post-Tost Exporimontsl Work

None,

44-2 Data Roduction

All field data v:i11 be recopied on cleen data shects,
Where applicable, instrument calibretion factors will be applied to the
deta before delivery to the requesting investigator,

4.4.3 Report Writing

Report information 7111 be kept current by means
of tabs to this annex, Preliminsry report vill be written in field
from this information, Final report will be written upon return to
USNRDL to fit schedule laid down by Project Officer,

45 Equipmont Requirenents sp, bovis FRC

These reaquirencnts consist: of electrical instruments cnd
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special dry-box storage facilities to check and maintain survey instru-~
Tete) components of the camera station, (See Tab D-17 for a detailed
list.

4.6 Instrument Requirements

4.6.1 Required will be gamma survey meters (radiacs),
directional beta probes, directional gamma probes, wipe samplers and
laboretory counting equipment. Spare parts and batteries will be in=-
cluded for all instruments, Calibration sources will be available
for the directional beta and gamma instruments, (See Tab D-1$ for a
detailed list.)

4.6.2 Components of the camera station on Trensit BAKER will
be required, Required will be a camera, lead shield, prism, lights,
target, timers and film,

4.7 Supporting Services Required at Site

4.7.1 Office and Storaze Space

See Tab D~19,

4.7.2 Shop Facilities and Work Areas

See Tab D-20,

4.7.3 Utilities

See Tab D-21,

AeTol Ground and Weter Trersportation and Eauipment Movement

See Tab D-2l,

4.7.5 Photography

See Tab D-21,

4.7.6 Special Services

See Tab D-2l1,

4.8 Manpower Requirements

See Tab D-22 for personnel lists and schedules,

:“RCw
yST. LOUIS
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4-9 Shipping end Transportation Requirements

Sea and air shipment requirements for materials, test samples
and personnel to and from test area are shown in Tab D-23,

4.10 Costs

See Tab D-24 for breexdown of budget and record of expenditures,

5. COMMAND2. COMMUNI CZTIONS MATTERS (Test Operation)

General operational matters are as given in the basic plen, H-hour
is shot time, K-nour is reboarding time on a particular ship.

5.1 Pre-Shot Preprration

5lei Marking of Radiolozical Survey Stations

Radiological survey stations will be painted on Transits
ABLE and BAKER in accordance with Tabs Del and D-7, Group 6.4c¢ will
mark the radiological survey stations on the aircraft,

 

5.1.2 Assomblv of Photographic Station

Tho photographic equipment will be instelled and
assembled on Transit BAKER according to Tab Dell,

5.2 Dry Runs and Shot Rehearsels (Soe Tab D-25 for schedule)

5.2.1 Photopravhic Station

The camera station will be operated for four hours under
actual shot lighting conditions, The film will be processed prior to the
first shot and inspected, Any chenges in camera or lamp settings will be
made, and a repeat dry run will be madc,

543 Typical Shot Schedule

5.3.1 Overations Prior to H-Hour ST, LOutS erC
 

About H-12,the camora will Le wound and loaded with
film, the lights adjusted end checked, and the timer clock started, The
porthole and prism vill be cleancd of all dust and dirt, The flesh lemp
will be covered with plestic bags, placed in position ond checked for

10
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proper operation, The target will be cleaned and adjusted if necessary,
The timor clock will be set to turn the camcra and lights on at H hour
end off at H + 4, (Seco Tab D-12 for operating details.)

5302 erations Bety H and R

5.3e2el Make finel check on all instruments,

5.322.2 Organize survey toams and continue training,

5.3.3 eration er R-H (See Tab D-25 for schedule)

523.301 The first radiological survey will be initiatod
aboerd Transits ABLE and BAKER in accordance with Tab D-7,

543.302 At about R +1, one man will heve the task of
recovering the film end securing tho camera station on Transit BAKER,
(See Tab D-12 for rocovery and securing dctails.)

5.32323 Required radiological surveys for the aircraft
Studies Group, 6.4c, will be initiated as outlined in Tabs D-4 and D-7,

5.4 Botween-Shot Preparation (Sce Tab D-25 for schedule)

5e4e1 Check condition of markings at Rediologicel Survey Stations
and repaint where necessary.

5.4.2 Check and calibrate all instruments,

5403 Continue treining of monitors (Tab D-10).

5404 Recheck operation of camere station according to Tab D-12,

504.5 Rough deta will be corrected for instrument calibration,
docay and other factors, (Sec Tab D-9 for details.)

5.5 Roll-up Schedule (Sce basic plan end Tab D-25 for schedule)

5e5e1 Packing ST. LoU!S FRC

Whon all radiological survey operations have been completed,
the instrumcnts, parts and equipment will be packed for shipment, The
camera station will be disassembled after the last shot end the components
packed,

ll
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5.5e2 Records and Classified Material

All records and classified matcrial will be cleared
through the eppropriate channels and prepsred for transmitt7:1 to USNRDL,

5.6 Communication and Timing Links

4s in besic plan. No special requirements for this group
not covcred by Annex F,

5.7 Report Schcdule

The final report should be completed three months after
personnel return to USNRDL.

ST. LOUIS FRC
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ANNEX E

Interior Contamination Annex

Task Organization

Group Leader ~- N. R. Wallace

Team A — Data and Sample Retrieving ~ 99 men from Task
Force

- 6-10 men from Project
6.4 test ships

Team B - Radiological Survey - See Annex D

Team C - Decontamination - See Annex C

Team D - Test Setup - 5 men (USNRDL)
N. R. Wallace
F. K. Kawahara
J. CG. Sherwin
J. V. Zaccor

H. B, Johnston

R. E. Rexroad (ACC) loan from
Project 6.5

1, General Situation

1.1 General

Same as in basic plan.

1.2 Nature and Scope of Test

Measurements will be made within below-deck and top—side compart-
ments of the test ships to provide information relative to the personnel
hazard created inside the ship by the intake of contaminated air through
boiler-air and ventilation systems. An attempt will be made to evaluate
the protection afforded by several devices installed in, or by special '
operation of, ventilation air systems. The work will be done primarily
on TRANSIT BAKER.

ST. LOUIS FRC
1.3 Purpose of Annex

1.3.1 To describe in detail the experimental objectives and
plan of attack on Project 6.he.

SOT yc
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1.3.2 To provide detailed information on the operational and
logistical requirements on Project 6.le.

1.4 Enemy Forces

Same se in basic plan

1.5 Friendly Forces

1.5.1 Same as in basic plan.

1.5.2 Team C will be provided by and under control of Project 6.lb.

1.5.3 Development, provision, and maintenance of gamma-time in-
tensity instruments will be accomplished by Project 6.hf.

1.5.44 Basic information on physical and chemical nature of con-
taminant will be available from Program 2, Project 2.5.

1.6 Assumptions and Limitations

1.6.1 Same as in basic plan.

1.6.2 Contamination of interior compartments of ships beyond

the region of immobilization from underwater atomic attack may present a

personnel hazard of military significance.

1.6.3 Major avenues of ingress of contamination are the venti-_
lation and combustion-air systems.

1.6.4 The total hazard to personnel in interior compartments
is caused by gamma radiation through bulkheads and decks, by active
deposits on surfaces of compartments and ductwork, and by active material
contained in the air. These factors can be measured independently.

1.6.5 Areas of interest in this investigation are firerooms,
boilers, boiler air ducts, ventilation ducts, and ventilation compartments.

1.6.6 Information gained from observations of the boiler,
boiler-air ducts, and firerooms on the test ships can be usefully applied
or extrapolated to boiler systems in various naval vessels of interest.

1.6.7 Information gained from observations of limited numbers
of typical ventilation systems and devices can be usefully applied or
extrapolated to ventilation systems in various naval vessels of interest.

2. Mission , ST. LOUIS FRC

2.1 To obtain information necessary to determine the radiological
hazards in interior compartments at various times after burst as a result
of externel radiation from airborne and deposited activity in spaces and
ducting.
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2.2 To obtain information necessary to determine the radiological

hazards in interior compartments as a result of the inhalation of air-
borne contamination in ship spaces.

2.3 To obtain information regarding the nature of the contaminant
to which the ships are exposed in order tint the observed iuterior hazards
may be susceptible to interpretation.

2.4, To obtain information necessary to determine the effects of
standard components of boiler and ventilation systems on the hazards
listed above, so that qualitative extrapolations to other systems can
be made.

2.5 To obtain information necessary to determine the over-all effective-
ness of various protective devices in reducing the extent of the radio-
logical hazards from ventilation systems.

3. Tasks and Plan of Attack

3.1 Radiation from Ventilation and Boiler Air Ducts
 

Existing firerooms and modified boiler air systems on TRANSIT
ABLE and TRANSIT BAKER will be documented with measuring devices. Typical
ventilation systems and devices will be installed and instrumented in
No. 3 Hold of each ship as shown in Tab F~1, Six systems (Conditions I
through VI) will be installed on TRANSIT BAKER. Condition II only will
be installed on TRANSIT ABLE to measure the effect of the washdown counter-
measure on an operating ventilation system. Arrangements are as shown
in Tab F-1 and detailed working plans listed therein.

3.1.1 Distribution of Deposited Radioactive liaterial Throughout
Ducts

information desired is:

ae Representation of activity as a function of position
and distance in ducts.

b. Absolute magnitude of activity deposited on inside

walls of ducts.

ST, LOUIS He

Item a will be obtained on Rfél-day by means of a survey of exterior
surfaces of ducts with beta and gamma survey instruments. Item >will be
obtained by installing small rectangular sampling surfaces over rectangular
holes cut from the ducts in various locations prior to test. These sampl-
ing surfaces will be removed on R¢l-day for counting, decay measurements,
and readiochemical analysis. The proper location of these sampling
surfaces will be determined by pre-test experimental work at USNRDL using
a 1/6-scale boiler system and a full-scale ventilation system.

3 qn

92



3ele2 Time-rate of Arrival of Active Aerosols

Information desired is:

a. Rate of increase of activity level of the air moving
in the ducts.

b. Time at which the activity per unit volume in the
ducts is at a maximum.

ce Proportionality of increase and decrease of activity
per unit volume at each sampling station within the same duct.

ad. Presence or absence,and amount of redistribution, of
activity once deposited on duct walls.

e,. Variation of gamma intensity with time as measured
outside the exhaust and intake stack.

Items a, b, ¢ and d will be obtained by installing a
series of air samplersatvarious locations in the boiler and ventilation
ductwork as shown in Tab F+2, The air~sampler head is a long diverging
tube protruding through a duct elbow and extending sufficiently far up-
stream of the clbow that the latter will not influence the air stream
at the opening of the tube. LBuct air will be drawn iso—kinetically into
the tube, slowed by the divergence of the tube and pulled through a con-
tinuously moving strip of filter paper by a positive displacement pump.
The diameter of the tube will be small compared to the diameter of the
duct. Since the pump will displace a constant number of cubic fcet per
minute and since the filter paper will move from one roll to another at
a constant speed, the activity on the paper should be directly proportional
to the activity per unit volume of air traveling through the duct at any
time.

The filter paper rolls will be shipped to USNRDL for
counting. They will be driven through a cowmter attached to a recording
rate meter producing a record of count-rate against time, Parts of the
filter may be analyzed radiochemically to obtain the proportions of the
major isotopes contributing to the observed count~rate; whereupon, the
count-rate data may be calibrated against a standard filter impregnated
with norm amounts of the predominantly occurring isotopes in the correct
proportions. ; ST, LOUIS FRC

Item e will be obtained by use of gamma time-intensity
recorders described in Annex F, By proper location and selective shield-
ing, these instruments will be used to determine the magnitude of gamma
radiation as a function of time,emitted by specific arrangements such as
boiler air intake and boiler. Results will be compared with those of
unshielded gamma intensity-time recorders installed in spaces to measure
the intansity of the total gamma field as a function of time at the point
of mcasurement.

lb ee
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3.2 Deposited Matcrial in Compartments

A survey of each ventilated compartment will be made under the
supervision of Program 6.4d subsequent to rccovery of samples. It is
intended that specific points be measured during this survey and that
these points be delineated by some suitable marking prior to the actual
test. If each point is measured at the same distance from the surfacc,
then the relative distribution of active material throughout each compart~
ment could be plotted as a function of position in the compartment.

In addition, the surface distribution of the Condition II com-
partment will be supplemented by a matcrial balance between the last air
sampler in the intake duct and the air sampler in the cxhaust duct. Pre-
sumably, the diffcrence betwecn the total activities recorded by these
two samplers would represent the amount of activity lost to the room,
provided the quantity of activity depositcd inside the intervening duct-

work is obscrved to be negligible.

3.3 Airborne Activity in Compartments

In the ventilated compartments information relating to the air-
borne activity will stem from two sources--particle collectors (Tab E-6)
mounted in each compartment and air samplers (Tab E-5) located in the
exhaust ducts from each compartment.

Méllipore filtcrs obtained from the particle collectors will be

radioautographed and the active particles will be measured to obtain an
estimate of the particle size available for inhalation and ingestion.

Total gamma and beta activity per unit volume of air cxhausted
from the room as a function of time will be estimated from a count of the
activity on the filtcr paper removed from the exhaust duct air samplers.

3.4 Nature of Active Matcrial in Ducts and Spaces

See Tab E~ll1.
4, ADMINISTRATIVE AND LOGISTICAL MATTERS (Test Prevaration,Support & Rollup)

.l Pretest Work at USNRDL

h.l.1 Filter Paper Investigations

A number of different filtering elements have been tested
for pressure drop characteristics and general adequacy for use in the
air sampler. Results of these tests are given in Tab E~3.

4.1.2 Model Construction and Testing ST. LGUIS FRC

Air flow characteristics and deposition sitcs have been

investigated by means of a reduced~scale boiler model and a full~scale

5 vee
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ventilation system. The purpose was to establish the proper location of
air sampling devices and duct sampling surfaces, Details and available

results are in Tab E-k. ~

4.1.3 Preparation of Prototype Air Samplers

Drawings are in Tab E-5,

4.1. Preparation of Prototype Particle Collector

Details and drawings are in Tab E-6.

4.1.5 Freparation of Prototype Beta-Decay Monitors

See Tab E-7 for details.

4.1.6 Construction of Counting Chambers
 

Available results are in Tab E-8,

4.1.7 Duct Section Design

See Tab E=
4.2 Pre-test Work on TRANSIT ABLE and TRANSIT BAKER
 

4.2.1 Experimental

4.2.1.1 Pitot traverses will be taken at selected points
in the boiler air system aboard each vessel during dock trials, sea
trials, and, if necessary, enroute to the site. The data obtained from
these traverses will be used to:

a. Calibrate static taps for use with differ-
ential flow recorders.

b. Determine air flow patterns at air sampler
stations.

201.2 Pitot traverses will be made in the ventilation
systems with the same objectives as described for the boiler air systens.
The majority of ventilation measurements will take place aboard TRANSIT
BAKER. For details, see Tab E-9,

4.2.1.3 One or more air samplers and one or more particle
collectors will be operated during dockside trials or sea trials to deter-
mine the amount of background "dirt" picked up by the collecting surfaces.

ST. LOUIS FRC
.2.1.h One air sampler will be operated in the wash-

down spray of TRANSIT ABLE during a sea trial to determine the resistance
of the instrument to such abuse.

6 IE
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4.2.1.5 All the instruments associated with Project 6.he
will be operated at once for a minimum of eight hours during a sea trial.
Afterwards each instrument will be examined, and its mechanical performance
during the test will be assessed. Under these conditions, mechanical
weaknesses should be disclosed and corrected.

4.2.1.6 Any experimental work left uncompleted at the
time of departure of the ships for the site must be completed by Project
6.4e personnel aboard the ships prior to arrival at the test site.

2.1.7 Additional details will be available in Tab E-9.

2.2 Operational

4.2.2.1 Shipyard workers from San Francisco Naval Ship-
yard will be required to install instruments aboard the ships. Once
installed, air samplers will receive final adjustments from Project 6.he
personnel. Except for a few cases, none of the instruments need be
moved from their initial installation points. The exceptions include
several air samplcrs in the boiler air system and several clock-wound
recording instruments.

h.2.2.2 Practice recovery operations will be attempted
on all instruments and duct sections, Their recoveries will be timed in
order that close estimates may be made of:

a. How many teams are needed for recovery
operations after each shot.

b. How many samplcs each time should recover
and how many discrite operations must be performed by each team.

c. How much time each team will rcquire to
complete its recovery. For results and details, sce Tab E-10.

4.2.3 Instrument Check-out and Maintonance

See Tab E-9,

4.3 Post Test Work at USNRDL

4.3.1 For Project 2.6a analyses of samples, scc Tab E-ll.

4.3.2 On the basis of the results from radiochemical analyses
of duct sections, standards will be prepared to calibrate the counting
results of the air samplers and duct sections in tcrms of disintecgrations
por minute. Sce Tab E-11.

mee

SFRO
el. Equipment Requirements ST, LOUIS Fi

Equipment will include sparc parts for all instruments installed
by 6.4c, hand tools, testing cquipment, and miscellancous items included
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in the ship's allowance. As these items are compilicd or anticipated
they will be ineludcd in Tab E-12.

4.5 Instrument Requirements

See Tab E-12 for list of instruments, Survey rcquirements are
given in Tab E-13.

.6 Supporting Services Required

4.6.1 Lab and Shop Facilitics

One workshop has been provided aboard each ship for main-
tenance and repair operations. One shop exists aboard TRANSIT BAKER and
a machine shop will be available at Parry Island if the shipboard
installation is inadequatc. Storage space will be necessary at Eniwetok
Island for sample return boxes,

4.6.2 Power Requirements

Power will be required for most of the instruments during

the test. Sec Tab E-12 for list of power rcquirements per unit. In
addition, lights will be required for all the test compartments and the
fircrooms during recovery, decontamination, survey and maintenance
operations.

4.6.3 Billets

Sec basic plan.

(sce continuation sheet)

4.6.4 Radiological Surveys
 

See Tab E-13.

h.6.5 Project 2.62 Analyses at USNRDL

See paragraph h.3.1.

h.6.6 Miscellancous Requirements from the Task Force

Sec Tab E-1l).

4.6.7 Decontamination ST, LOUIS FRC

See Annex C.

4.6.8 Gamma Time Intcnsity Results

Sce Tab E-15 and Annex F.

8 aes
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4.6.9 Miscollancous Information from othcr Programs

See Tab E~16.

4.7 Manpower Requirements
 

.7e1 Pre-test Statesids

Sec Tab E-17.

4.7.2 On-site Technical

See Tab E-17.

4.7.3 On-site Military

Sce Tab E-17.

4.7.4 FPost-test Stateside

See Tab E-17.

4.8 Shipping and Transportation

4.8.1 Shipment to Site

All instruments and cquipment associated «ith program
6.le will be shipped to the sitc aboard ABLE and BAKER, with most of the
equipment on BAKER in proportion to the number of instruments thereon,

4.8.2 Personnel to and from Site
 

Part of the personnel will accompany the transits to the
sitc, and the remainder will go by air. All personnel vill rcturn by
air. Sec Tab E-17 for details.

4.8.3 Active Sample Air Shipment

See schcdule in Tab E-18,

4.8.4 Rollup Shipment ST. LQUIS FRC

All equipment othcr than active samples previously shipped
by air vill return on ABLS and BAKER.

L.9 Costs

Sec Tab E-19,

9 2
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S. Command and Communications Matters

(Tost Operations)

Gencrel operational mattcrs erc as given in the besic plan. H-hour
is shot-time. R-hour is reboarding-time.

5.1 Pre-shot Preparation Schedule
 

5.1e1 On-sitc equipment checks and preparation

See paragraph ).2.3

5.1.2 Dry runs and shot rehearsals

Air samplers will not participate in shot rehearsals.
Particle collectors and recording instruments will be opcrated during

dry runs.

5.2 Typical Shot Schedule

5.2.1 Operations prior to H-hour

5.2.1.1 At about two hours prior to shot time, three
project members will board BAKER and two will board ABLE. One man on
each ship will throw all switches to start the instruments. (All svitches

will be located in the corridor between the ventilated compartments on
each ship.)

5.2.1.2 On BAKER, one person will check the operation
of instruments in the boiler system and fireroom, one person will check

the stock instruments and instruments mounted on the superstructure, and

the last person (switch-thrower) will check the instruments in the venti-
lated compartments, ‘

5.2.1.3 On ABLE, one person will check instruments in
the ventilated compartments and fireroom, and one person will check the
instruments mounted in the masthead and superstructure.

5.2el.4 When necessary, instrument checkers will wind
clock drive mechanisms essential to the operation of instruments which
they are inspecting.

5.2.1.5 At no later than boarding time plus forty-five
minutes, all five persons will be evacuated from the ships (about H-1
hour 15 minutes).

ST, LOUIC ef
5.2.2 Operations between H-hour and R~hour

5.2.2.1 Final instructions will be given the recovery
teams and survey teams.

20 Eee
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5.2.2.2 Preparations will be made to ship the recovered
samples to USNRDL.

5.2.2.3 Instruments in necd of extensive repair and
which previously have been removed from the ship will suffer maintenance.

5.2.3 Operations after R-hour

See Tab E-10.

5.3 Between Shop Preparation Schedule

5.3el Maintenance and Repair

Instruments will be serviced and repaired as the necd
arises, If the repair facilities aboard ABLE and BAKER are not sufficient,
machine shop work will be done at Parry Island.

5.3.2 Operational Decontamination Requirements
 

5.3.2.1 The precipitator in condition IV must be washed
(washing system containcd within the precipitator), and the Farr filter
of condition V and the Chemical Corps filtcr of condition VI must be re-
placed. If the mushroom heads of the ventilation system cannot be
adequately decontaminated, then they must be removed and stored until
just prior to the follovring shot.

5.3.2.2 Decontamination ef the ventilation ducts, venti-
lated compartments, fircroom and boiler air systems is described in Annex C.

523-3 Replenishment of Instruments
 

Instruments will not be replenished since there arc no

completc spare units. If an instrument is damagcd beyond normal rcpair,

then it will either be left in position not operating or it will be re-
placed by an instrument from another location on the ship depending on
the importance of the instrument from the standpoint of gathcring
information.

5.3. Shot Rehearsal Operation

See gencral plan and peragraph 5.1.2.

"
T
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5.4 Roll-up Schedule and Report Schedule OF. LOVIS FRE
 

The roll-up schedule and report schedule will be dotermined by

the Project Officer.

5.5 Communication and Timing Links
 

Sce Tab E~20.

n ee
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TRANSIT BLUE BOOK

ANNEX "Ft

INSTRUMENTATION

PROJECT 644

PROBLEM ORGANIZATION

Leader ~ H, S, Bright

1. - SITUATION
1.1 General

Same as in basic plan,

1.2 Nature and Scope of Work

Sixty five gamma detection stations will be installed on
Transit ABLE, sevoniy-two on Transit BAKER, both weatherside and below,
Five stetions will be used during aircreft decontamination operations
(land based), and three on islend stations for date normalization with
Project 2,5e. These instruments will operate during the passage of the
ships through the event, The data obtained are recorded as a function
of time on strip chart operation recorders. The information recorded
is a timed count of known dose increments, Records will be retrieved
as soon as the ships can be boerded after each event, The data will
be reduced by a computer to give plots of gamma dose rate and cumulative
dose as functions of time, The number and location of the fixed gamma
recording stations has been determined by the information needs of the
verious problems in Project 6.4,

1.3 Purpose of Annex

1.3.1 To describe in detcil the functions and plan of attack
of Problem 6,4f.

1.3.2 To provide detailed inform-tion on the operctionel and
logistic requirements of Problem 6.4f.

= n nr

1.4 Shot Schedule ST. LOUIG FRO

Same as in basic plen.
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1.5 Eriendly

1.5.1 Same as in basic plan.

1.5.2 Four electronic technicians “ho will be assigned from
the complemonts of Transit ABLE end BAKER for the purpose of maintenance
and calibration of instruments and the collection of the recorded data,

16 A tion L t

1.6.1 Same as in basic plen. Assumptions end limitations
which form the basis for the number end location of instruments ore found

in Annexos A, B, C, E end H,

1.6.2 A continuous unattended record is required from shot
time to aporoximeately four deys after shot time,

1.6.3 Individunl records will be roquired for eech of 137
shipbosrd stations, and for 8 land based stations.

1.6.4 Tho quantity of informetion to be hrendled is so messive
thet automatic data reduction is required.

1.6.5 The probability of loss of cll ray dota must be made
very small,

1.6.6 It will be necessary to present the reduced data, in
both linear and logarithmic plot form, at relatively early times after
recovery of data,

2.  HMISSION

To plan, install, and operate a gamma radiation dotection and record=-
ing network on Transit ABLE and BAKER and to provide a systom for
automatic data roduction,

3. TASKS «ND PLAN OF ATTACK

3.1 ign of Prot e Instrument and Record

Fell GeneralSpproach ST. LOUIS FRE

It is proposed to record the serial occurrence of
known dose increments on a lineer time base rather than the traditional
recording of logarithm of dosage rate versus time, Each increment of
dose is to be indicated in an "all parallel data" system as a single
mark on a constant speed record chart, Thus, the raw detame dis-
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continuous analog informetion, and amenable to autometic data reduction,
Cumuletive dose in roentgens mey be plotted by summing the number of
dose increments and plotting the running total, using appropriate sccle
factors, Dosage rate in roentgens por hour may be plotted by computing,
for cach time interval between individusl incroment marks, the quotient
of unit dose by time interval. In practice, this will be done by
plotting normalized reciprocal time intervals,

3.1.2 Detection
Gas ionization chamber dctectors vill be used, The

assumptions of the basic plan indicate that records will be required over
a& dynamic range of as much as eight decades of dose rate, For the basic
region of eight decades, four two decade ranges (A, B, C and D) will
be used, Modified stations will be provided by elimination of decade
ranges & or D where no significant information is expected in these renges,
All ranges vill record simultaneously and continuously. Chamber designs
are such that above 95 per cent collection occurs to the limiting intensity
for erch chamber, Output indication continues at a fixed rate, independent
of dose rate so long as the latter remains higher than 30 por cent above
the nominal upper limit, Simultancous deta collection is believed to be
in this case a more reliable and simple mcthod then an automatic range
chonging scheme, The cost per channel of recording apparatus of the kind
proposed is smell in comparison with that of detector range chenging
mcens which have been considered, The ion chambers are of cocxial de-
sign using from 2 to 10 atmospheres of nitrogen for the various ranges
in volumes of 1,8 to 3000 cubic centimeters, Integration capacitances
renge from 15 micromicrofarads to 0,01 microfarads. Chambers are
hermetically sealed using "O" rings and teflon feed through insuletors.
Gas cans are spun aluminum,

3.1.3 Electronotry
The function of the electrometer circuits is to provide

one closure of a pair of relay contacts each time each ion chanber
integrating crpaciter discharges through a fixed voltage difference,
This is provided for by using a conventional sprce charge grid electro-
neter tube in the inverted electrode arrangement. Output curront is
taken from the space cherge grid hich is opereted set constant voltage,
(modified by a compensating circuit for correction of filement terpereture
effect on calibration)end ion chambor signal is put on the control grid.
The output current, as it rises through « chosen bias value, reverses
the coil current in a moving coil, magnetic contact relay which serves
as a discrininator and operates the output relay, The conventional
plate of the electrometer tube is used as e gating control electrode
over-riding the control grid to provide a fixed delny of about seven

S7T, LOUIS F Cca
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seconds before another reley operation can occur, thus setting o cdling
on the dose rate range of each channel, The delay is provided by an
RC circuit end clamping diode, and is initiated by a separate contact
on the charging reley.

3.2 Recording System

The output from the detector stations will bo recorded at a
central recording room located in hold number four on the port side of
the shaft alley, The roof of the recorder room is a slab of concrete
approximately 12 inches thick, Tho recording devices consist of
approximately 60 per ship, 20 pen Esterline=Angus operation recorders.
See Tab F-l for c diagram of the detection and recording system,

3.3 Data Reduction System

Soe Tab F~2 for block diagrams,

3.3.1 Genoral Approsch

Autometic date reductionis provided, Input to the
system is the set of strip charts removed from the operation recorders
after each event, The preduct of the system is a set of plots on
strip charts against time and logerithm of time of the followings
total dose, logarithm of cose, dose rate,and logarithm of doso rate,
Lineer plots of the dependent "veriables are discontinuous at decade
points with the scale identified by margin marks,

323.2 automatic Dats Reader

Four units for data receding are provided, Strip charts
are fed by an operntion recorder chart drive between a miniature surgi-
cal lemp and ao phototube, The phototube pulses, produced by the doso
increment marks on the chart, are delivered through an output cathode
follower as approximately 70 millisecond pulses of about 1 volt amplitude.
Chart drive is synchronized to power frequency.

3.3.3 Channol Identification Soction ST. bUVIG PRS

4 line synchronized digitel time base feeds, in
paralle], two gated relays at differont points of the time base, The
geted relcys drive a biedirectional rotary stepping switch in -opposito
directions. The time base is triggered by incoming reader pulses which
may arrive direct or vie a scale~of-ten, dotermined by alternate stops
of the bi-directional switch, The gated roleys and the time base sort
the pulse train into one of three pulse separation time categories:

4
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lower than, betzeen, or greater than the above mentioned time base
points, If lower, the bi-directional switch is stepped "up" a decade
(which may be a scale~of-ten division of the upper c ocade of a channel
or a chengo of channel), If greater, the bi-directional switch is
switched "down" a decade. If between, no action occurs,

3.3.4 Doso Rate Computer

This section receives a channeled pulse train from the
channel Identification Section, A scale«of=two chain driven in line
synchronization is started by each pulse after a fixed time delay, and
is stopped by the succeeding pulse, The binary pattern then has stored
a count of timing oscilletor cycles and adds to n divider (by relcying)
a pattern of parallel resistors proportional to the binery count, so
thet the bottom conductsnce of the divider is proportional to the whole
pulse separation time, The divider then presents to a potentiometer
recorder a voltage proportional to inverse pulse separation time and
thus to dose rate, The recorder chronograph pen is signalled by the
channel Identification Section at docade chenges end indicates by chart
margin merkings the scale factor, A similar relay bank sets up another
divider net which presents to another recorder a voltage proportional
to the maintisse of the logarithm of dose rete vith cherecteristics
obtained fron the Channel Identification Section,

3.3.5 PoseCorputer

The Dose Computer employs four banks of telephone
minor switches: a l0-switch cescade counting bank, » 6eswitch trensfer
bank, a 3-switch linesr readout bank, and a S5eswitch logarithmic read-
out benk, The counting bank is fed on switches 1, 3, 5 ond 7 by data
readers reading channels 4, B, C and D end thus sums dose as a count of
Channel 4 base increments, The transfer bank selects decade scale
factor so as to confine the dose summation to the pen range of the dose
recorder, The linear rendout benk accepts the dose summation from a
level of the counting bank determined by the current level of the
transfer bank; the whole bank is in turn stepped up as required by the
readout bank, The readout bank sets up a resistance divider which feeds
a voltage to the linear dose recorder proportional to the count on the
readout bark and so to the appropriately sceled total dose. Three
Significant figures are avnileble. The logarithmic readout bank accepts
dose summation in the same wey as the linecr, but sets up a logarithmic
divider which presents o voltage to the recorder proportional over any
five decades of deta to the logarithm of total dose,

3.3.6 Function Recorder Time Base Drive

One operation recorder has bcen converted to serve as a
logarithmic time plotter. A linear digital tine base running in pover

5
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frequency synchronism drives a potentiometer whose voltage output is
proportionel to logarithm of time, The time input of a function
plotter is driven from this voltage. Three decades to 100 hours are
available,

Sections 4 and 5 are forthcoming.

ST. LOU!IS FRC
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bNNEX G

PERSONi.L PROTECTION STUDIES «ND RaDIOLOGIC..u Si.FETY

Group Leadcr - s+. L. Baictti

(See Tab G-1)

1.1 General

Same as in basic plan.

1.2 Nature and Scope of Test

This group is responsible for all Project 6.4 personnel pro-
tection and general radiological safety problems involved in carrying
out the Project 6.4 program. This includes: ;

a. Performing the necessary radiological ronitoring surveys
so as to properly evaluate the radiological hazards associated with the
various operations planned by vroject personnel

b. Evaluating and advising project personnel on the radiologi-
cal safety aspects of any operation

c. Indoctrinating and training of project personnel in the
radiological safety aspects of their particular operation

d. baintaining and evaluating integrated radiation dosage of
all project personnel

e. Providing for and supervising the monitoring and decontani-

nation of project versonnel at othor places

f. Providing, issuing and maintaining radiological safety equip-
nent and instruments for Project 6,4 requirements.

In addition this group is responsible for maintaining the necessary
liaison rith TG-7 on radiological safety matters and advising the Project
Officer on personnel protection and radiological safety matters.
Lxisting radiological safety procedures, techniogues and instrunentation
“ill be evaluated for their suitability under tactical decontamination
conditions and to aid in the development of new and improved radiological
safety techniques. St. LOUIS ERE

CFL. GLS- CS¥SSIP Padl 2-205 -357 LEC. 6Yo fF8-37
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Studies will be made on the effectiveness of various types of persounel
desinetry in controlling excessive radiation dosage to operating personnel,
Correlation will be made betreen field radiation measurements and integrated
personncl dosage as indicated by various pcrsonnel dosimetry dcvices.
Studies rill be mado on thc degree of personnel contarination and the effcc-
tivenuss of various itoms of protcetive equipment in minimizing such con-
tarination. Personnel decontariination procedures and gencral "Change House"
procedurcs will be cvaluatcd in ters of cfficiency and effcctivencss of
gcncral contat.ination control. Various types of radiological survcy tcch-
nigucs involving different typos of radiation detection devices will be rade
-in an atter.pt to optinize monitoring techniques and cstablish basic instru-
mentation requircments. lcasuremcnts of airborne contamination in and
around decontamination work arcas rill be mado in an attempt to correlate
the airborne contamination associated with various types of decontamination
techniques. Additional mcasurcenents will be made to determine the dogreac
of contalination rcdistribution at sone distances fror the actual dcecontani-
nation opcrations por sc,

1.3 Purposc of Annox.

1.3.1 To describein detail the experincntal objectives and nlan
of attack on Project 6.42.

1.3.2 To provide detailed infort:ation on the operaticnal and

logistic requirements of Project 6.4g.

1.4 Enomy Forecs (Shot Schedule).

Sanc as basic plan.

1.5 Fricndly Forces

1.5.1 Sane as in basic plan.

1.5.2 It will be neccessary to coordinate the cfforts of Project
6.4g with various rcprcscntatives of TG-7. arrangements for the decontami-
nation of protcctive cquipncnt mast be nade with the Holmcs & Narver laundry
facility. «assistance in thc opcration of the Personnel Dccontamination
Center, thc maintenance and calibration of radiological safcty instrunmcnta-
tion, and the processing of pcrsonncl dosimetry dcviccs vill be provided by
TG-7 personncl (Sec Tab G-2). ST. Louis eae

= i bur CO AL

1.5.3 Th radiological ronitoring opcrations of Project 6.4g will
be supplomentcd by and coordinated with the monitoring surveys of Project
6.4d. This will facilitate th: preperation and co.pletcncss of rediological
situation maps for the tcst ships.
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1.5.4 sdditional dosc ratc information, perticularly at carly
tims, will bc availabl« fror the instruncntation of Project 6.4f.

1.5.5 Spccial air sampling instrumentation vill be provided by
Projoct 6.40. &veral of the Project 6,40 test installations rill be
uscd by Project 6.4g during docontariination opcretions to corrclatc and
expand the air sarpling information collectcd hy Project 6.4g. Th data
collected vill bc processed at NRDL using Project 6.4c's data proccssing
cquipu:. nt and techniques.

1.5.6 Ten snccial monitors rill be supplicd from thc personncl
of YuaG 39 and 40. These non will be given special training and indoctrina-
tion in rad sefc procodurcs and opcrations. (Sco Tab G-l).

1.5.7 «additional nonitors will be supplicd by the Task Force as
the occasion domands. (Sc. Tab G-l).

1.6 wssuptions and Linitations

1.6.1 Serc es in basic plan,

1.6.2 It is assumed that the YuG's 39 cnd 40 rill be contaminatcd
such that th radiological conditions obscrved will be similar to conditions
that would cxist under ectual "onterinating attack" conditions.

1.6.3 It is hoped that the information and detc optained undcr a
neximu: ellorable dosage (MuD) of 3.9r can be cxtrapolated to formalize
procedur: s and t.chnigucs for high r dos: ratcs and MD.

1.6.4 « distinction is to be made bet-cn "tactical situctiof"
and "industriel decontamination",

1.6.5 The chronic cffccts of radiological cxposurc« ure not to
affect "tectical" proccdurcs.

2. MISSION

2.1 To provide adoquatc radiological safcty covcragc for all Projoct
6.4 opcrations, thereby minimizing the prsonncl hazard associatrd with
th: various phascs of the test opcrations. -

ST. LOUIS FRC

2.2 To cvaluatc cxisting radiological sefcty proccdurcs, tcchnigues
end instruncntction for thcir suttability undcr tectical decontcrincation
conditions; and to obtain informetion to aid in the devclopmcnt of now ond
itproved radiological sefcty techniqucs end instruncnts.

//0



3. TASKS AND PLAN OF ATTACK

301 Radiological Surveys

Prior to any test operations, assessment of the radiological
hazards will have to be made. Such assessment will include preliminary
monitoring surveys to determine the magnitude of the radiological safety
problem and supplementary surveys made during the course of the test
operations to obtain additional detailed information on the radiological
safety situation. Since the test operations themselves are designed to reduce
the radiological hazards, it will be necessary to make pericdio checks
on the radiological situation in order to maintain a complete and up-
to-date radiological situation map of the test ships. The results cf the
radiological surveys will be useful in planning and coerdinating the day-
to~day-test eperations of Project 6.4.

Various types of surveys will be made. In addition, to direot
radiation measurements of beta-gamma dose rates, checks will be made or.
removable contamination, concentration of airborne radioactive material,
personnel and clothing contamination, etc. Periodic monitoring cheoks
will be made in non-radiological areas adjacent to the test area to
assure that the contamination is kept under control at all times. Cone

tinuous recording monitoring instruments will be used to detect any
Significant use in the general background in certain critical areas

such as the Radiological Safety Building itself. (See Tab G-3 for details).

3.2 Persnannel Dosimetry

In order to control excessive radiation dosage and to collect useful
dosage information on Project 6.4 personnel, it will be necessary to set up a
very detailed personno] dosimetry program. ST, LOUIS Feat

an)

In addition to the standard TU-7 film badge, various types of per-
sonnel dosimetry devices will be worn by Project 6.4 personnel. These devices
will be processed more frequently than the TU-7 film badge and will generally

provide more detailed radiation dosage information. Studies will be made on
the correlation between monitoring survey dose rate information and integrated
radiation dosage, as shown by the personnel dosimetry devices. It is planned
to ecllect information on the shielding effect of the human body on personnel
dosimetry devices and the optimum amount of dosage information required to
control excessive radiation dosage of operational personnel. Additional in-
formation is desired on the distinction between dosage information required to
control decontamination operations and that required to effect an integrated

radiation dosage record for personnel medical records. (See Tab G-4).

4 7a
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3.3 Pcersonnol Deconteuinntion Fecility

 

Onc of thc morc important radiological safcty problcns is to
Linirize and control personnel contarinetion. This can best be accor-
plishcd by sotting up e Personnel Decontarination Feeility. «11 Project
6.4 test p-rsonnel rust pass through this station whenever thcy enter or
leeve the radiological sone. Various typcs of protcctive cquiprent,
personnel dosinctry devices and radiation dose rate reasuring instruccnts
will be availeble in the ststion, «11 pcrsonnel and clothing will be
checked for contarinetion prior to release fror. the docontar:ination
stetion. Facilitics will be availeblc for decontar.inating personnol,
clothing and equipment. Special monitoring devices such as "hend ond
foot" counters will be available to facilitate personnel ronitoring.
No person will be rclcesed fror the. docontamination stetion until per-
sonnel conteninetion hes becn reducod to an eceeptable level, Various
rules and procedures governing the opceretion of tho stetion will bo
aveilable and all test personnel must be thoroughly indoctrinated in the
following of these procedures.

Deta end inforretion collected on the operction of the personnel
decontarination facility for Project 6.4 will be used to formalize besic
change stetion prodedures and determine optimum sizc, typos, and quantitics
of netoricl anc equipment required to provide sufficicont radiological
s.fcty coverage for various typcs of operations in © rediological zone.
(Scc Teb G-5).

3.4 Rediological Safcty Equipmcnt ond Instrumentation

In order to minimize tho radiological hazcrds associatcd with the
ficld operstions of Project 6.4, it will bo necessary to have available
certain itens of protective cquipment, radiological safety instrurcntation
enc other devices to aid in conterinction control. These items will be
neintaincd and nade aveilable to all Project 6.4 personnel es the need
arises. (Sic Tab G-6).

3.5 Radiological Safety Indoctrinetion anc Training of Project 6.4
Personnel.

 

In vicy of thc radiological espocts of Project 6.4 opcrations,
it will be necessary to properly indoctrinate project pcrsonnel in the
radiological safety aspcets of their particul:r problem. This vill be
cone by loctures and training given prior to work at the test site as woll
es specific "on the spot" advice in terris of hor to best minimize the
reciological hazards involved. ST, LGU!IS FR

Spccial erphasis will be placed on the radiologiccl safety aspects
of the test operrtions during the various "dry runs" en protest prepara-
tions. The ten "srecial monitors" furnished Project 6.42 from thc crevs
of the YaG's 39 anc 40 will be given specialized radiological safoty
training in order to enable ther to carry out their particuler port of
Project 6.42's program. (Sec Tab G-7).
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4. «aDMINISIR.TIVE ..ND LOGISTICaL Marters. (Test preperation, support
end roll up).

4el Pre-Tcst work et USNEDL

4.1.1 Training and Indoctrination Progran

In viow of the rediological aspects of Project 6.4
opcrations, it will be necessary/‘{toperly indoctrinate Project 6.4
personnel in the radiological safety aspects of their particuler probler.
Speciel lectures end training programs will be gigen to those pcrsonncl
who cre availceble at NRDL prior to departure for the tcst site. additional
training will be given by the T.I. Training School to insure maxinun inidoc-
trinstion of personnel in the radiological safety asnccts of theo test
operation. (Sco Tab G-7). Task Foree personnel will be given both general
and specific Red Scfc bricfings.

41.2 Compilation cna Procurement of Radiological Sefety
Equipment end Instrumcnts.

The nature of Project 6.4's operotion vill require assess-
ment, delineation and control of many rediological problems. Such cperetions
will reouire special radiological safcty equipment and instruments. In
vicw of the remoteness of the test site, careful and completc nlsnning and
“rocurcecnt of thesc items is nocessary. (Sce Tab G-6).

4.1.3 Testing Raciological Ssfoty Instru:ents

T. cssure instrument opcretion unicr expectec climetic
conditions at the test site, all rediologicsl sefcty instrunentetion will
be testcd «t NRDs in the Leboratory's "climatic sirulator".

4.1.4 Pronargtion of Special Charts, Graphs, etc.

In order to cffcctively and cfficientLy ccrry out the
responsibilitics of Project 6.4g, various deecy curves, data sheets, dosip-
otry records cards, over-lay maps, ctc. will be required. (Sec Tab G-8),

4.1.5 Progrer: Planning with TU-7 Representatives; Loyvis “aC

Sinec the carrying out of Project 6.4g's progray involves
close interaction with TU-7 rersonnel, planning and scheduling meetings
with TU-7 personnel prior to thcir deperturefor the test site will be hold
et NRDL during tho latter part of Decerber to clarify the specific respon-
sibilities and "modus operandi" of the two groups. (Sec Tab G-2).

sy
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4.2 Pre-Tost York on Transit »ble ond Bakor et YSNRDL

421 Training and Indoctrination of Personnol

The ten "special monitors" furnished Project 6.4g fron the
crews of tho Y4G's 39 and 40 will be given additionel specielizod
redinlogical sefety training in order to enable thom to carry out their
particul-r vart of Project 6.4's program. (Soc Tab G-7).

4.2.2 Femiliarization and Preperationof Monitoring Mans
for Radiological Surveys

 

 

4s pert of the goncral indoctrinetion of Project 6.4¢
personnel, specific monitoring survey techniques end monitoring check
points will be established to facilitate anc expedite the rediological
survey operations of Project 6.4g. (Sec Tab G-3).

4.3 Post-Tcst Hork on Transit able end Beker

4.3.1 Spccial Radiological Survoys

In order to determine when and hov the YaG's 39 and 40
ere to be returned to the states for additionel decontamination studies,
it will be necessary to makc a special radiological survey of cach test
ship at the conclusion of Operation Transit in ordcr to determine if any
radiological hazards are present that require special preceution to be
teken. (&c Tab G-9).

4.3.2 Snccicol Radiological Safety Instructicns

On the besis of the radiological surveys mentioned in
43.1, it may be necessary to establish special rules and procedurcs for
the protection of the operating crews of the YG's 39 and 40 during the
return of tho test shins to the states. <dAdequate protcctive cquirment,
instruncntation and spocific rules and procedures will be nrovided to
assure the safcty of the operating crews. appropriate Project 6.4g per-
sonnel will be evailablo at all timcs to handle any snecial radiclogicel
safety problems that may arise during tho return voyage. (Se Tab G-9).

4.4 Post-Test Work et USNEDL

4.4.1 Post-Test Experimental Work

None

2 385 3 ead

4e4e2 Data Reduction ST. LU

The serples collectcad using the eir samnling instruments
surplicd by Preject 6.4¢ will be processcd usinz Project 6.4c's data
processing equipnent and techniques. 411 pertinont radinlogical safety
deta, such as cosinctry records, protcctive equipment critiques, radio-
logical survey informaticn, otc. will bo summarized and tabulated for
the finsl report.
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44.3 Report Mriting

Rerort information will be kept currcnt by means of
tebs to this annex. «# preliminary renort will be written in the ficld
frou this inforretion. The final roport will be written uron return to
WSNRDL to fit schedule laid down by Project Officer.

45 Ecquinnent Requirements

These roquirencnts consist of radiological sefety equirment
necessery to minimize personnel exposure to coptamination and control the
spread of conterination from the radiological zone. (See Teb G-6).

4.6 Instrument Reguirenents

These requirements consist of rediation detection an] moasurements
devices to measure and detect radiation fields and redionetive contamination.
(See Tab G-6).

4.7 Supporting Serviccs Required at Site

4e7el Office and Storage Spaco (Sce Tab G-10).

4e7e2 Shop Facilitics em Work areas. (Sce Tab G-10),

4.7.3 Utilities (So Tab G-10).

4e7.4 Ground and Weter Transportation and Equipment Movement
(See Tab G-10)

4.7.5 Photography (Soe Tab G-ln),

4.766 Spccial Services (Scce Tab G-10),

4.8 Manrowcr Reguironents

Sce Tab G-l for personnel lists and schedules.

 

4.9 Shipping ani Transportation Requircnonts

Sce and air shipment requircments for materials, tcst samples and
personnel to and from test erea erc shown in Tab G-lL.

4.1@ Cests
ST, Lovic sre

Sce Tab G-12 for breakdown of budget and reeord of expencitures.

5. COMMAND »ND COMMUNICATIONS MATTERS (Test Operztion).

Gencral opcretionel nettcrs are. as given ig the basic plan. H+hour
is shot tine. R-hour is reboarding time on a particular ship.

CT
J/95
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5.1 Pre-Shot Prenaretion (Seo Tab G-13 for details and sche“ulc).

5.1.1 Qn-Site Equinment Check and Instrument Calibreti-n
 

Tc assurc thet all radiological safety equinmcnt an! instru-
mentation are ready for use, it will be neccessary to check these itens end
calitretc the instrumentetion in accordance with the radiation field to be
reasured. (Sve Tab G-6).

5.1.2 Formalization of Pcrsonnel Dosimotry Operations
 

In vicw of the magnitude and importnrnce of this operation,
it will be necessary to check cut the film proccssing and rccord keuping
systens in ordcr to be ccrtain thet a minimum of confusion will result
when the actual test opcrations begin. (Sco Tab G-4).

5.1.3 Inszncction end Readiness ofPcrsonnol Decontanination Facility
eee:

It will be necessrry to properly stow -,d arrange for the
issue end return of the various items of protcctive equipment srior to the
test opcrntions. (Sce Tab G-5).

5.1.4 Establish rclations with TU-7

 

Duc. to the close interaecticn betreen Project 6.4¢ operations
eni TU-7, it will be neecssary to formalize the ficld contecting proccdures
to minimize confusion and misuncersteanding. (Seu Tab G-2).

5.2 Dry Runs and Shot Rehearsals (Svc Tab G-13 for schedule).

5.2.1 Trainin» and Indoctrination of Pzrsonnel

Final end detailed training of Project 6.4 personnel in the
rnrdiological safety aspects of thcir particular opcration will be ecnducted
euring tho dry runs and shot rehearsals. (Soc Tab G-7).

5.2.2 Formalize Rodiological Monitoring Survey Techniques.
 

During tho dry runs and shot rehcarsels, Project 6.4g
personnel will formalize the opcrational details of the various radiolegical
nonitoring surveys and the intcraction with othor Project 6.4 personnel,
(Scc Teb G-3).

5.2.3 Pcrsonncl Dosimetry Operetions ST. LO wo Hw
 

To mininize confusion of expos:re records, dry runs will be
nace on the issue, collection, processing and recording of dosimetry
A@cvices and dosages during the dry runs and shot rehearsals, (Sce Tab G-§

9
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5.2.4 Personnel Decontaminetion Facility Opcretion
  

To minimize confusion during actual test cperations,
test personnel will be processed through the personnel deconteminetion
centcr in order te assure proper indoctrination in the rules end procodures
established for its operation, including the roturn and issuo of protcctive
eae. personnel decontamination and monitoring procedures, ete. (sce
Teb Gea5 °

5.3 Typicel Shot Schedule (Sec Tab G-13) for schedule.

5.3.1 Opercticns Prior to H-Hour

arrangements will be made for appropriete Project 6.42
personnel to be on board the tugs designated to retrieve the YaG's 39 and
40, The necessary radiological safcty instrunentation and protective
equirment will be taken on bosrd the tugs in order to facilitete the radio-
logical surveys requirec to evaluate the personnel hazards associated with
the retrievement of the YsaG's.

52302 Operctions between H and R Hour

5.3.2.1 Initial Reciological Surveys of YaG's 39 and 40

Radiological surveys will be made on the two test
shivs te determine the degree of contaminetion. In vicw of the time required
tc maneuver the test ships from the exposure erca te the cecontcmineticn
station (2 - 3 deys), it may be feasible t+ eonduct the radinrlogical esscss-
rent operation while the ships sre in transit. The completeness of such
assessncnt vill be determined by the degree of initial contarminaticn.

In order to obtain a maximum cmount cf inforretion
on the factor involved in towing or boarding « disabled contaminated ship,
rediological survey date should be collected to detcrmine the corrclatian
between th: rediction measurements obteinable from the tug with the radio-
logical situnticn on boerd the contemineted ship. Such information will
cneble boerding snd recovery procedures t> be prepzred in such fe way as to
rinirize the rsdinlegical exposure of recovery personnel. Redietion inten-
sity mceasuremcnts will be nmede at various positions eround the contaminated
shin and this infomation will be correlated with rediation intensities
measured on boerd the shi. itself, Checks will also be rade on the degree
neticeable an? possible airborne contamination associated with the

rediction intensities. (Sce Tab G3).
ST, LOUIS eee4
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@n the busis of the abovo essessmont, final
“ctailed plans cen be made for the berthing and initial boarding of the
test shizrs. « rediological situntion map for eech test shi~ will be
mcde and kept up-to-date,

523.2.2 Deterrinstion of R.Hour .

On the basis of the rediological infornction
collectcd above, the determinetion of R hour for eech shir will be made
by the Project 6.4 Officer, after consultation with apyropriate 6.4
personnel. (Sce Tab G-l4).

5.3.3 Operetions affor R.Hour

5.3.3.1 Prolininary Monitorin: Survey 2nd Initial Decon-
tenination

In accordance with the operstion plan of Project
6.4b, initial decontamination work will be donc on the test ships to permit
the removal of the air creft, speciel test samples and equipment cn other
preiininary orcrstions thet must be performed prior to tho actusl full
scele cecontamincticn tests. (Seco Tab G-3).

§.3.3.2 Rerovel of wircraft and Snecicl Test Somrles ond
Equipment

In accordance with the om retion plans of Project
6.4c, 6.4c, 6.4f anc 6.41, Project 6.4¢ will provide the neccssary redic-
logical sefety sux ort to minimize the personnel hezere involvcd and the
uncontrolled spread of contarnineticn during the removal of the airernft
en. snceial test samplcs emi equirment. (Scc annex C, E, F an? I.)

5.3.3.3 General R-diclogical Safcty Support

4S appropriate, radiological surveys vill be made
in orter to keep the vroject officer and appropriate test personnel informed
as to the rediolozical situation of the tost ships and adjacent aroas.
Interaction with Project 6.40 will be carried out to minimize duplicetion
of effort by Project 6.42 personncl.

ST. LOUIS FRC
Ratiolesical Scfety equipment and instrumentetion,

as imlic>ted in Teb G-6, will be providec. Dosimetry device end dosage
inforretion will be availabic as outlined in T<-b G-4. In order to facilitate
the Rad Sefe opcr-tionel control of the field work, it is planne2 to estab-
lish a sccontary control station on borrd the tug curing the initial
eperetions, Suitable personnel fron: Project 6.42 rill man this station
in order te be readily accessible to the work being carricd out on boerd

il
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ey

the ships, «all personnel boerding or leeving the ship will be checked
by Project 6.4g personnel. FPersonnei plenning to bonri the ship rill be
checkee for adequate protective clothinz, dosimetry devices anc validity
of work area assignment. Pursonncel leaving the shi, rill be checked for
contaninetion. Preliminary decontamination, such as renovel of certain
erticles of contamineted clothing, may be requirec nrior to release of

perscnnel for processing throuzh the personnel deconterination facility on
Elmcr. Detsiled procedures of these operations are outlined in Tab G-5,

as the test opcretion prograsscs and the shle Ship
is used as a work station for the Beker shir, the secomlary control station
will be moved from the tug tc the sable Shir. «area delincations will be made
ts control the flow of trceffic an? a responsible representative of Project
6.4g¢ will be availcble at all times to hendle ony emergency Rad Safe situa-
tion that might occur during the decontamination oporstions on board the
shirs. Specific operctional nlans will be made the night before each vork-
day to enable Project 6.4g¢ personnel to provide edequatc coverage for the
scheduled test operetions on board the shins. Snccific attention sheuld be
raid to errengoments for removing any instruments, equirment or semples
fron the test ships in orccr to facilitate contemination control. Proner
errenzencents for messinz will also have to be made in accordance rith the
Caily operation plan,

5.4 Betveoen Shot Prenaration

&t the conclusion cf Project 6,4 operstioh, all reciclogiccl
sefety cquirmcnt and instruzcnts rill be checked anc rercired cs necessery.
The personnel decontaminction facility will be carefully checked for nossible
unknown contarination and reatiec for the next phase of the test opcration.
Stocks will be renlenishcd an] nodificetion to procedurcs will be made in
accornance with the experience gained during the provisrus operation. Radio-
logicel survey techniques and cosimetry operations will be reviewed and
Louified as ceemed arviscble,.

5.5 Roll-Up Schcdule (Sco basic vlan and Tab G-15 for schedule).

5.1 ing oo5.5 Packing ST, LOUIS FRC

When cll test operations ere completed, the equin-
ment an? instruments will be cleaned an2 repaired as necessary end packed for

stowage or shipment.

12
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5.5.2 Final Radiological Survey of Test Ships.

See 4.3

 

525.3 Records and Classified Material.

All records and classified material will be cleared
through the appropriate channels and prepared for transmittal to USNEDL.

5.504 Radiological Safety Monitoring Support for Packing and
Shipping Operation.

In accordance with established radiological safety
regulations, all contaminated equipment and material should be checked
by Proj. 6.4g personel and marked accordingly. Where appropriate,
contaminated equipment should be decontaminated in order to minimize
unpacking, handling, and stowage problems. All contaminated equipment
and material should be properly marked and tagged as to the type and
anount of contamination and/or radiation levels. All radioactive test
samples should be monitored and tagged prior to shipment. (See Tab G=16),

5.6 Communication and Timing Links.

 

As in basic plan. No special requirements for this group not
covered by Annex L.

5°7 Report Scheduling. ST, LOUIS FRC

The final report should be completed three months after personnel
return to USNRDL.

122 ay
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TRANSIT BLUE BOOK

AWNEX H

SHIELDING STUDIES

Task Organization

C. F. Ksanda, group leader
Vie E. Strope

1. GENCRAL SITUATION

1.1 General

Same as in basic plan.

1.2 Nature and Scope of Test

This study will be conducted to provide information on the
effectiveness of a ship's structure in reducing the gamma radiation
hazard from radioactive material which is enveloping the ship and which
has been deposited on the weather surfaces, Measurements will be made
of the dose rate as a function of time in locations below the weather
deck and in superstructure compartments. Integrated doses will also be
measured. Detailed monitoring will be conducted to determine the variation
of dose rate within a given compartment. Dose-rate measurements will also
be made within a series of pipes of various thicknesses on deck to provide
a means of estimating the effective photon energy of the radiation as a
function of time.

1.5 Purpose of Annex

1.3.1 To describe in detail the objectives and plan of attack
on Project 6.4h.

1.3.2 To provide detailed information on the operational and
logistic requirements of Project 6.4h.

eCT
y

ST, LOUIS
1.4 inemy Forces

Same as in basic plan.
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1.5 Friendly Forces

1.5.1 Same as in basic plan.

1.5.2 Experimental ships are TRANSIT ABLE AND BAKER. On TRAWSIT
BAKER only, two steel plates, 2 in. and 4 in. thick, have been added to
give additional shielding information for extrapolation to vessels having
armored decks.

1.5.3 Continuous time histories of gemma radiation will be pro-
vided by Project 6.4f, which will develop, provide, and maintain the
required instruments and recording equipment.

1.5.4 Surveys of the dose rates within compartments will be
accomplished by Project 6.4d, which will provide and maintain manned

radiac instruments.

1.5.5 Total integrated doses will be measured, using film badges
and/or other dosimetric devices.

1.5.6 ifeasurements of the gamma radiation field from airborne

activity, as afunction of time, and basic information regarding physical
and chemical nature of the radioactive material will be supplied by Project
6.4a and by Program 2, Task Unit 15.

1.6 Assumptions and Limitations
 

1.6.1 Same asin basic plan.

1.6.2 A general requirement exists to evaluate the relative ex-
ternal gamma raciation hazard to personnel at principal operating stations
in ships either equipped or not equipped with washdown systems. Measure-
ments will be aimed at obtaining informtion which cannot be obtained by
tneoretical or computational methods or by controlled non-weapon test
experiments.

1.5.3 Shielding data derived from this test can be used as check
points for theoretical calculations and idealized non-weapon test experi-
ments, providing a basis for predicting the shielding of various classes
of naval vessels.

1.6.4 The shielding against airborne radioactivity can be
separated from that against deposited radioactivity, so that the overall

. reduction in hazard fromthese two sources can subsequently be evaluated
for a variety of conditions provided the unshielded dose from these two
sources is knorm. ST. LOVis Fire

1.6.5 A comparison of co.aputed values for idealized ships with
monitor data from several Bikini target vessels indicates thattne shielding
factor in locations below the weather deck can be adequately predicted,
for the case of deposited contanination. However, the Bikini data are of

[23



low reliability, and these measurements should provide a better check on
the computations. Furthermore, data are lacking for cumulative deck thick-
nesses greater than about 2 inches. Measurements beneath added thicknesses
of 2 inches and 4 inches of steel will provide a check on calculations for
ships with armored decks. Superstructure data will aid in the formulation
of methods for predicting shielding factors in superstructure compartments.

1.6.6 Bikini data are inadequate for checking the validity of
computations for the shielding from airborne activity. These measurements
should provide such a check, for locations below the weather deck and in
superstructure compartments.

1.6.7 Since the photon energy may change appreciably with time,
affecting the transmission of radiation to interior compartnents, the
effective energies for transmission through steel can be estimated, as

a function of time, by plotting absorption curves from continuous radiation~
time measurements inside a series of steel pipes of various thicknesses

mounted on deck, Since preferential removal of certain isotopes by the
washdown system could affect the energies, these measurements will be made
in the same way on both ships.

2. MISSION

2-1 To obtain informtion necessary to determine the natural gamma
raGiation shielding of ships' structures from radioactive material envelop-~
ing the ship and from radioactive material dsposited on weather surfaces.

2-2 To obtain information necessary to compute the hazard from these

two sources to personnel within naval vessels either equipped or not

equipped with washdown systems.

Se TASS AND PLAN OF ATTACK
 

3.1 Radiation-Time Measurements
 

Continuous dose rate measurements will be made at exposed
lorestions on various decks in connection with Project 6.4a. These measure-

ments give the total dose rate from all sources at unshielded locations.
In addition, an estimate of the dose rate from airborne material surround-

ing the ships during the contaminating event will be made using detectors
mounted at the top of a mast. From these measurements, the unshielded

dose rate from airborne activity and from deposited activity can be evalu-
atec, as a function of time, for both TRANSIT ABLE and BAKER. (Details

sre given ia Annex A.) ST. LOUIS FAC

Continuous dose~rate measurements will be made inside various

compartments at locations shown in Tab A. In addition, to provide data
for larger deck thicknesses than are available on these vessels, two five
foot square steel plates have been mounted on TRANSIT BAKER, as shown in
Tab A, of 2 inch and 4 inch thickness. After the vessels have emerged
from the contaminating event, the ratio of these dose rates to those

J2Y



topside give the shielding factor for deposited contamination. Ixtra-
polation of this factor to earlier times will give an estimate of the |
shielding factor for deposited contamination during the event~-and hence
of the dose rate in shielded locations due to contamination. The differ-
ence between this value and that actually recorded gives the estimated
dose rate from airborne activity. The ratio of the shielded dose rate
for airborne activity to the unshielded value then gives the shielding
factor for airborne activity.

Continuous dose-rate measurements will be made on deck inside a
series of 8 pipes of varying thicknesses. Details are given in Tab B.
From these data, absorption curves can be made for any time after activity
has arrived at the snip, to give an estimate of the effective photon energy
for transmission through steel. This information will be used in corre-
lating computed with experimental values.

3.2 Total Dose Measurements
 

As a check on integrated doses, simple integrating dosimeters

of the film badge type will be installed at the same locations. Ratios
of total doses at shielded locations to those at unshielded locations
will give an overall shielding factor. However, this factor is applicable
only to the particular conditions of the test.

5.3 Gamma Field Surveys

Gamma field surveys topside will be made in connection with
Project 6.4a. In addition, similar surveys will be made in interior com-
partments for two reasons. First, compartments where instruments are
located x.sill be surveyed to determine the magnitude and nature of vari-
ation in the radietion field. Second, to check on the recorded dose
rates and to extend decay-rate data, dose rates will be measured as soon

as possible at the locations of the recording instruments, and thereafter
at intervals for as long as is practicable.

4. ADUISISTRaTIVE AND LOGISTICAL MATTORS (Test Preparation, Support and
Rollup)
 

4.1 Pre-Test Work at USNRDL
 

 

4.2.1 Ship Shielding Characteristics

For correlation with the test results, a simplified shield-
ing experiment using a source of known energy will be conducted at USNRDL.

For details of this experiment see Tab C by the Nucleonics Division.

4.1.2 Instruments ST, LOUIS FRC

Fixed gamma recording instruments are being developed by
the JRDL Laboratory Instrumentation Branch. Standard dosimetric devices
and raciac sets will be used for thetotal dose and survey measurements.
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4.2 Pre-Test Work on Transit Able and Baker at USWRDL
 

None

4.3 Post-Test Work on Transit Able and Baker

None

44 Post-Test Work at USNRDL

4.4.1 Post-Test Experimental Work
 

None

4.4.2 Data Reduction

The data obtained from the gamma recording instruments
will be presented as a log-log plot by Project 6.4f. Some of the data
will be reduced at test site.

4.4.5 Report Writing

Report information will be ke pt current by means of tabs
to this annex. Preliminary report will be written in field from this
information. Final report will be written upon return to USNRDL.

4.5 Equipment Requirements
 

None

4.6 Instrument Requirements
 

4.6.1 See Tad Hl for details of location and instrument require-
ments for ionization chambers with continuous recorders.

4.6.2 See Tab Hl for details of location and instrument require-

ments for integrating dosimeters.

4.6.53 See Tab H2 for details of radiation field surveys.

4.7 SupvortingServices Required at Site
 

 

see Tab H4.

4.8 Mannower Requirements ST, LOUIS FRC

See Tab H5.

4.9 Shipping and Transvortatioh Requirements
 

None.

5 i. y

S26



£.10 Costs
 

See Tab H5.

5. COMMAND AND COMJUNICATIOUS MATTERS (Test Operations)

General operational matters are as given in the basic plan. d-hour
is shot time. R-hour is reboarding time on a particular ship.

5el Pre-Shot Preparation.

None

5e2 Dry Runs and Shot Rehearsals
 

None

5 Typical Shot Schedules
 

5e3el1 Operations Prior to H-Hour
 

None

5.3.22 Operations Between H and R-Hour
 

Sedeleol Contact 6.4 a, d, f, and g and complete arrange-
ments for instruments and services.

50363 Operations After R-Hour
 

Retrieve dosimeters. Proceed with monitoring.

5.4 Between Shot Preparation

Install dosimeters as late as possible to minimize dosage from
residual contamination.

565 Roll-up Schedule

525.1 All records and classified material will be cleared
through the appropriate channels and prepared for transmittal to USNRDL.

5.6 Communications and Timing Links
 

As in basic plan. No special requirements not covered by Annex F.

a be5.7? Report Schedule ST, LOUIS FEC

The final report shovld be completed within six months after
personnel return to USNRDL.

6 |
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TRANSIT BLUE BOOK

ANNEX I

AIR MONITORING STUDIES

Task Organization

Group Leader =< B. H. Carder

 

Teams Manpower

A = Technical B. M. Carder

B = Support One enlisted man (standby) for
possible duty in removing air
monitoring data.

1. GENIR«AL SITUATION

1.1 General

Same as in basic plan.

1.2 Wature and Scope of Test
 

This test will be conducted to provide informatian on possible
concentrations of airborne beta decay products that would create ship-
board inhalation problems. A prototype instrument that is expected to
fit design specifications of a possible future shipboard air monitoring
unit will be placed on each TRANSIT ABLE and TRANSIT BAKER in an effort
to answer questions concerning the necessity for an air monitoring system
and the effectiveness of the prototype instruments in providing such warn-

ing as may be needed. In other words, does an actual airborne hazard
exist, and will these instruments adequately record such hazard and give
warning in time for realistic countermeasures to be taken?

1.5 Purpose of Annex

1.3.1 Todescribe in detail the experimental objectives and
plan of attack on Problem 6.4i.

ST, }Le Gis x ~

1.3.2 To provide detailed information on the operational and

lo:istic requirements of Froblem 6.4i.

1.4 Enemy Forces

Same as basic plan.

1.5 Friendly Forces

1.5.1 Same as basic plan.

CIGL- GLS- CYS IPY Pad 2 -€05-35 (74-0$Y.LDS- 3 V5



1.5.2 Air monitoring equipment with appropriate connectors to
power leads will be furnished by problem 6.4i.

1.5.3 Power leads aboard ABLE and BAKER to the instrument site
will be installed by the Mare Island Naval Shipyard. Leads are two con-
ductor, rated at 20 amps., furnishing 115v., 60cye power. Leads to be
terminated in waterproof Amphenol plugs furnished by problem 6.4i.

1.5.4 Instruments to be located and secured aboard Able and

Baker prior to west coast departure date.

1.5.5 Data removal will be accomplished by 6.4i. In case of
overdose to 6.41 personnel, standby man from support group will remove
data.

1.6 Assumptions and Limitations

1.6.1 Same as basic plan.

1.6.2 Assumptions

1.6.2.1 Airborne inhalation hazards may exist and are
independent of gamma background levels.

1.6.2.2 Such hazards can be "magnified" in the internal
spaces of a ship as a result of the ventilation system.

1.6.2.3 Adequate countermeasures (stoppage of ship blowers,
wearing respirators) can be effective only while the hazard exists, indi-
cating the necessity for a quick response warning system.

1.6.3 Limitations

1.6.3.1 The air monitor will-be designed to give warning
within a minute if more than 0.3 microcuries of beta-emitting particles
are present on the dust per cubic meter of air surrounding a ship. It

is expected that this time lag is small enough to provide ample warning
should a high concentration present itself.

1.6.3.2 The instrument is designed to record the presence
of airborne beta contaminants in the presence of a fairly high gamma back-
ground (10 r/hr; 200 kev gamma should give less than 10 percent full-
scale reading).e Above some critical level the instrument will be made
inoperative, but the immediate danger from bodily gamma exposure will then
require effective countermeasures exceeding those necessary for the beta
inhalation problem. _

ST, LOViS FRC

1.6.3.3 The instruments will be semi-portable in nature,
weighing about 50 lb, so that they can be moved about a ship and plugged
in an a.ce outlet. In this test, however, they will be tied to a
specific location.

 



2- MISSION

2.1 To secure information on possible future need for shipboard air
monitoring systems; an attempt to find the extent of airborne concen-
trations of beta decay products.

2.2 To determine if the present instrument design will fulfill such
need for an adequate shipboard warning device.

3. TASKS AND PLAN OF ATTACK
 

3.1 Airborne Beta Level
 

3.1.1 Air monitor installations will be placed on forward mast
platform (Able) and above radio shack (Baker).

3.1.2 Instruments will record beta level buildup, changing filter
paper at preset intervals. Should recording rate meter reach full scale
within an interval, filter paper will automatically change. Should change
occur within a minute of previous change, alarm circuit will be thrown.
(In this test the alarm circuit will be connected to a light bulb.)

3.1.3 Records will be processed to obtain figures for beta
concentration per cubic meter of sampled air at any given time.

5.2 Instrument Design

3.201 Instruments will be checked after each operation to assure
that all automatic features have been properly functioning.

3.2.2 Records will be scrutinized to determine if background
levels, sampling methods, rate meter circuitry, etc. are of adequate
design for future air monitoring problems. Necessary design changes as
well as possible future problems will be indicated,

4. ADIITNISTRATIVS AND LOGISTICAL MATTERS (Test Preparation, Support, and

Rollup)

4.1 Pre-Test Work atUSNRDL
 

4.1.1 Simileted test runs at USNRDL using Sr?° calibration
samples and X-ray and gamma ray backgrounds will indicate the versatility
of the instrument. Extra shielding and other adjustments as may be
necessary will be added.

4.1.2 Instruments will be calibrated prior to shipboard instal-

lations ST. LOUIS FRC
4.2 Pre-Test Work on Transit Able and Baker at USNRDL
 

Instruments are to be located and secured aboard Able and Baker
in the San Francisco urea, Power will be turned on to insure correct

operation. :
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4.3 Post-Test Work on Transit Able and Baker
  

See rollup.

4.4 Post-Test Work at USNRDL

4.4.1 Post-Test Experimental Work

Instrument design will be reviewed, and further tests will
be made if needed to improve and complete the final instrument model.

4.4.2 Data Reduction

Preliminary airborne beta concentration information will
be divulged at test site. Completed reduction will take place at USNRDL.

4.4.3 Report Writing

This annex will be kept current by means of supplementary
tabs. Preliminary report will be written in the field. Final report is
to be written on return to USINRDL.

4.5 Equipment Requirements
 

Consists of spare and replacement parts and tools necessary to

maintain and repair instruments aboard Able and Baker.

4.6 Instrument Requirements
 

A shipboard air monitor, Esterline-Angus recorder and a Solavolt
voltage regulator will be located aboard each ship.

4.7 Supporting Services Required at Site
 

See Tab I-7

4.7.1 Office and storage space.

4.7.2 Shop facilities end work area.

4.7.3 Ifisc. services (utilities, transportation, etc.)

4.8 Manpower Requirements
 

See Tab I-8 ST. LOUIS rn

4.9 Shipping and Transportation Requirements
 

Sea and air shipment requirements for materials and persomnel to
and from test area are shovm in tab I-9.
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4.10 Costs

See Tab I-10

5. CO:LiAND AND COLRTUNICATICNS MATTERS (Test Operations)

See Basic Plan.

5el Pre-Shot Preparation

site.

 

See Teb I-11 for details and schedule. Instruments aboard Able
and Baker will be given a final calibration and operational test at test

5.2 Dry Runs and Shot Rehearsals

50d

50%

 

See Tab I-12 for details and schedule.

Typical Shot Schedule See Tab I-12
 

5.3.1 Operations Prior to H-Hour

Final check of instruments; turn switches one

5.3.2 Operations Between HW and R Hour

None

_ 5.3.3 Operations After R~Hour

5305.1 Recovery of Data

5-3.3,2 Preliminary processing of data.

5.3.3.3 Dissemination of preliminary data.

Between Shot Preparation

See Tab I-11. Instruments to be given operational tests,
"reloaded" with filter and graph paper, and recalibrated.

50d Roll-Up Schedule

See basic plan and Tab I-15 for schedule,

5e5el Packing ST. LOu:S FRC

When all decontanination is completed, equipment and
tools will be made ready for shipment.



5.5.2 Records and Classified Material

411 records and classified material will be cleared
through appropriate channels and prepared for transmittal to USNRDL.

5.6 Communication and Timing Links (See basic plan)
 

5.7 Report Schedule

The final report should be completed three months after person-
nel return to USNRDL.

ST. LOUIS FRC
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grams, gamma background vs. time, etc.
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ST. LOUIS FRC
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TRANSIT BLUE BOOK

ANNEX J

PANEL STVDIES

Project 6.5

Tisk Orgenization

Group Leader - J. C, Naloncy
Corps of Engincors Represintative - E, H. Dhein
Chemical Corps Representative - M. Morgenthau

R. E. Roxroad
U. S. Naval Rediologicul Dc.fi nso Laboratory R.pr scntativ: s -

D. Kollogg (Mejor, CE)
R. K. Leurino

1. GENERAL SITUsTION

1.1 Gcnral

Scm* +s in bisic plen.

1.2 Nature end Scop: of Icst

The contcminection und dccontcminction choractcristics of several
construction matcrial surfcecs and protcctive: coatings will bo tostcd.
Surfee: s will be contaminetod by pléicing them on wcathcr surfaccs of drone
ships wherc they will bc cxposcd to th. fcllout from th: thermonmecloar
explosions. Aftcr the contominating event, surfeccs vill be transferred
from the dronc ships to a clecn-lend arce where contamination-decontcmination
mcisurcmcnts can be made frie from oxécssivce radiation backgrouml. Soviral
dccontaminction mocthods—suitzbl for large scale rcclemetion of lend and
sen terg:ts—vill be cpplicd to tcst surfeecs,

1.3 Purpose of Annox

1.3.1 To descrim: in dcteil the cxperimental objectives and plan
of cttack on Project 6.5.

ST, LOUIS FRC

1.3.2 To provide dstail-d information on th: op-r-tioncl cand
logisticel requircments of Proj:ct 6.5.

1.4 Enomy Forccs

Sem as in busic plan.

ay
- / . of

AGL.B08. CoysI9? etn-00s-8% LEC-S¥- RDSFEE”
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1.5 Fricndly Fore:s

1.5.1 Scmas basic plan.

1.5.2 Removal of tcst pencls from dronc ships cft.r contamin:t-
ing «vent will b carricd out with the aid of Project 6.4.

1.5.3 Transfer of tost panols to and from th: beach dccontaminctior
erea will b: dom by J6, Task Group 7.1.

1.5.4 P.rsonncl from 6.5 will cid Project 6.4 in op retionczl ship-
board dcconteminction end ventilation studics.

1.6 Assumptions and Linitctions

1.6.1 Scmc as in besic plen.

1.6.2 Contcminction of the woeether surfiec > of lind installations
and ships may present c scverc hazard to personncl peywnd th rongof
sewre physical damtgc.

1.6.3 Surfaces to be test-d are ropresontative of those found on
lind instelletions and ships.

1.6.4 Mi thods of dcconteminction «arc ropriscntctive. of those thet
con be uscd on land instcllctions and ships.

1.6.5 Th typ: contaminant is represcntctive of som typc thet
mey b. found on lind instclletions and shivs, but is not r-pr sontctiv of
th. contaminant exp ctcd in c harbor explosion.

2- MISSION

2.1 To obtain information noecssary to dcterminc the contaminction

cherect«ristics of various constructio:. matcrials.

2.2 To obtcin informetion neecssary to dctcrmin the decontaminction
ch.rcctcristics of various construction metcriels,

2.3 To chick uscfulncss of ta instrumnts for m-«suring dcecontomi-

nation cffcctivcnuss. ST. LOUIE FRC
(V

24 To vealuatc the contanincbility-docontaminabilitypt tc etive

coatings,
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3. TsSKS shD PLAN OF ATTACK

C-D characteristics will be dctermin.d by making b tz snd gemme
m asurumnts on cach petcl wforc and aft.r decontaminetion. All mecsurc-
m nts will b medc aft.r pancls have bo:n transfcrr'd to the lend arvea
where th. dccontaminction cquipment is sct up. Beta ond gammn rcadings
rill bo mado in idcntical positions on test pancls so thst decontamination
cff-ctivencss masuroements of th. two instrum nts can be compered. Scqucenec
of opcretions on pancls is given in Tab J-1l.

4. ADMINISTRATIVE, «ND LOGISTICAL MATTERS

4.1 Pre-Tost Nork at army Chcmical Contor

Zell Solect repr scntetive construction materials and écsign
pencls to housc met«rials, Mat«riels arc given in Tab I-2; pancls end
racks erc shorm in Teb J-3. About 3 manewocks aro requircd for this vork.

Complction dat:. 1 Junc 1953.

4.1.2 Sclect eppropriatc prot: ctive coatings for construction
meterials. Protcctive coatings arc indicet:d in Tab J-2. about 1 man-r ck
is requirsd. Complction detec 1 Junc 1953,

4.2 Prco-Tcst Work on Trensit Abl: and Bekor

4.2.1 Inspect Transit Able and Bakcr to dot: rmin pencil and fell-
out cquipment locctions. sLocetions arc shown in Teb J-4.

6.2.2 Fabricetc pencls and recks and install on shipboard.
about 100 man-woks of shop effort required. Complction datc for this
vork is 1 Nov 1953.

4.2.3 Apply protictive coatings to pencls and paint francs.
About 1 maneveck of -ffort requircd., Completion detc is 1 Dee 1953,

4.3 Post-Tcst Work et Army Chcmical Contor ST, LOViS ri.

43. Date on C-D propcrtics will be collcetcd znd anclyzcd,
From th: rcsults of thc analysis, ea final report will be rrittin. Tho
finzl rcport should be completcd within thr-« months aftcr personnel
roturn to Acc.
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4-4 Eguiprint K.quircncnts

Vapor & llcrs Cleaning unit (aveailebls ct CRL)
To (2) Engin cr rater pumps (availebl- ct CRL)
Four (4) scts of Pan ls (By BuShips)
Tyo (2) sots of pen-.l handling cquipmont
Two (2) shipboard mounting racks (by BuShips)

4.5 Instrument Roequiroments

Tro (2) NRDL bete dotcctors
Four (4) AN-PDR/TIB gemma detcetors

4.6 Supporting Scrvie_s Requircd

4.6.1 Laboratory Facilitics

Decontamination sitc on Perry Island - 1/2 aere
Scc Tab J=5 for sitc location

406.2 Shop Facilitics

Scrviee for beta and gemma instruments (Proj. 6.4)
Naintcnenec tcnt and fram> (Task Group 7.1)

£2643 Weter, Por. Ts ote.

5,000 gellons of fresh wat.r por shot

4.6.4 Bill-ts, offiecs, storage

Office spacc in Project 6.4 arva for 6 mun.
Storag: speer in 6.4 arce for pancls ond cssocicted
cquipm nt. (Section 4.4)
Quarters on each ATF during pre-test and test operations.

4.7 Manpov.r Recuiremcnts

4.7.1 Pre-test stetcside

Planning the. op: ration will rcquirs 12 man-months «ffort
with usc of 2 invcstigators.,

4.402 On-site technical manpower ST. LOUIS #aC

cehnical inv stigetors rill deconteminetc poncls, make
m 2surchents, <nd supervise movement of pcnols, Thse duties will
r.ouir~ 12 men-nonths :ffort vith 4 inv. stigetors. Phasing of dutics
is given in Teb +6.
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4e703 Onesitc military manpower

Crews of cnlistcd personnel will b supplicd by Project
6.4 for movement of pancls and racks. Thces. dutics rcquirc 1 man-month
cffort with about 4 cnlistcd personnel. Tim: pcriods during which crews
arc nccded arc given in Tab J-6.

4e7e4 Post-Tc st Manpower

Analysis of data and writing of final r-port will rcquire
3 man-months cffort with 2 investigators.

4.8 Shipping and Transportation

4.8.1 Shipmont to sito

All cquipment and suprlics will b. loaded aboard Transit Ablc
by 31 Decomber 1953. Equipment and sunplics will b. unloaded at Enirctok
by 31 Jamary 1954.

408.2 Schedule of Personncl to and from Sit’. Soc Teb d-7.

4.8.3 air shipm-nt of supplics or samples.
Nonc
Roll-up shipment

49

5, COMaND aXD COMUNICATION MATTLRS (TLST OPERATIONS)

Gon ral opcrational mattrrs arc as given in th basic plein. H-hour is
shot tim. R-hour is r.-boarding timc,

5.1 Pri-Shot Prcparation Schedule (Tim: Schcdulc in Tab J~9)

5.1.1 On-site cquipment checks will consist of calibration of radiac
instruments, sctting up ofdeontamination cquipment ashore and ch cking its
op retion, and insp:cting of pancls and racks. van ae

Si, bhoUis fRC

5.1.2 Dry runs of operations will be nccded to assure that t.chnicucs
er. sufficicntly dcvclop:d to p-rmit sucecssful oporction when th. actual
contaminating ‘vent occurs. “hen th. cquipment is s.t up and checked,
personnel witl run through th. various docontamination t: chniqucs with the
pan ls in placc and also make dummy measuroments. It will also be important
to practicc transfrrring thc pancl racks from th” ship to th: shorc dcocon-
tumination centcr to assurs smooth op:rution. If initiul dry runs for trans-
fer show thet pancls ar: subject to exe: ssive vibration and shock, modifica-
tions of proccdure may b. nocded to prevent loss of contaminant from puncls
during th. transf r aftr th event.
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5.1.3 Shot rch ersal op-retions for this project rill be ecrri.d
out cs pert of the JTF rcharsal and also as part of oth r Project 6.4
cxereiscs. Ectuils of oprretion arc same as pr sent-d in & ction 5.2.

5.2) Typiczl Shot Schodulc

5.2.1 Shot opcrutions prior to h hour will bi.gin two days prior
to the depertur. of dronc ships from Eniwctok for t:st crca, At this timo,
strippablce coating will be epplied to framcs and backings.

At H mims 2 deys, 6.5 personnel will bocrd Trensits Ablc
and Buker to: (1) chock adcquecy of tost pencl mount fest-nings, (2) check
puncls and coatings, retouching where necded, end (3) obs*rv: gonral
shipboerd uxp rimcntal sct-up.

5.2.2 After ¢ survey of tost craft has bi:cn madc on R # 1 day,
a proj-ct 6.4 recovcry tcam will dismount tcst nencls ind mov; thom to
th dccontaminction sitc. From R dzy to R plus scven, pancls cnd racks
will be processed ct dsconteminution station.

5.3 Betreon-Shot Prepsrution Schedule

5.3.1 aftr dcecontcminetion, the pan ls wili b replace d by eclccn
on.s from the storage area. Strippcbl: cocting will oncc cgiin b. cpplicd
to th framcs end recks. Reeks will be mount:d on th: ships ind the
pr: p.roation will continuc as indic:tcd in S-ction 5.2.1,

53.2 Aft-r docontcminction tests, any contaminent romorining on
p.nls, fram-s or racks will be removed by r-p :tcd applicctions of methods
list'd inTcbd-l. If the deconteminetion arc: shovs « radiation beckground
thet will interfor: with future t-sting, then arce dccont-mination will be
institut<d.

53.3 Detection instrum nts will tb rcturncd to Projcct 6.4 for
ch. cking and cclibrntion. Decontcminabilitycgcnts and fresh wetcr supplics
at decontaminction ecntcr rill be replenished ,

5-34 Rch-arsels for subscquent shots vill bo sam as given in
S ction 5.2. Any modifications of tcchnicu s indiceted by xp ricnee of
first shot will be incorvorst-d in subscqucnt rch cors«ls.

5.4 Rollup Schedule Br ars mE

Rollup sehedule vill be synchronized “ith tht of Proj.ct 6.4.
D.teils of op rations cro given in Tub J-10.

6 Fd
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5.5 Commnicctior 2nd Timing Links

 

5.5.1 Fithin Project 6.4 - nonc

§ 65.2 Outsid«. Proj-ct 6.4 - nonc

5.6 Report Schedule

In cecordence with dircctiv: s of Progrem 6.

ST. LOUIS FRC
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1 SHIP LCCATION CHARTS_
 

1.1 The forecasts of the radiation fields expected from fall-out

at Cperation CASTLE and the requirement that the participating radio-

controlled vessels experience high levels of contamination were the

determining factors in establishing the basic decisions governing the
ship's course. It became evident that the operation area would haveto
be as close to bomb zero as possible; such factors as bomb blast over-

pressure and the geographical configuration of the atoll limited to some
extent the numberof possibilities. It was further decided to steam the
vessels upwind, thus eliminating failure of the washdown system due

to undesirable wind speeds and directions relative to the vessel equipped
with the countermeasure system.

1,2 Having established the above basic concepts for the operation,
it was necessary to make further decisions in order to arrive at the
best solution to the problem. Of the added variables to consider, some

were fixed at the expense of others, while some were dependent upon |

the forecast of the downwind direction of the fall-out and theeffective

wind apeed in this direction; these meteorological variables cannot be

determined until shortly before shot time.

1.3 The final decisions used to establish the ship's course are as

follows:
1. Ship's direction, The ships will follow a straight line

courseupwindtoward ground zero,

 

2. Proximity to atoll reef, The nearest approach to the reef

in allcaseswill benoless than 2 miles.

3, Blast pressure on ships. At the time of the detonation,

theneshipswillsopositioned that the maximum over-

pressure experienced will be no greater than 1 psi.
ST, LGuUiS FRC

4. Ships' speed, Throughout the run, the ships will steam

ataconstant speed of either 7 or 10 knots depending on
the effective wind speed.
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5. Ships' starting point. The starting position of the ships

will be dependentupon the meteorological variables that
establish the fallout area and its rate of propagation;
however, in all cases the position will be as close to

bomb zero as possible.

 

6. Timein fallout. The course was arranged so as to permit

the ships to experience fall-out for as long a period as

possible; in no case will the ships encounter fallout while

not on the straight line run.

7, Wind speed. Courses were determined for wind speeds

varying from 5 to 25 knots in 5-knot increments, so that

the proper course can be selected when this variable is

known,

1.4 Based on the above deecksions, graphical layouts were constructec

in order to indicate to the control aircraft the information needed. From

these layouts and with the necessary meteorological information, the

ships' starting location, starting time, steaming speed, steaming time,
and bearing can be determined.

By observation of the layouts, it can be seen that the area around

the shot points has been broken up into segments and plots made within

each segment to scale the required information. The segment to be

used in any case will depend on the forecast of the downwind direction

of the fallout, while the course information to be used within this

segment will be dictated by the forecast of the effective rate of
propagation of the fallout area. ST. UGUIS FRC

Very close liaison between the control personnel and the Task

Force Weather Central will be maintained so that up-to-the-minute
changes in the forecast of the direction and effective rate of propagation
of the fallout area can be utilized in positioning the vessels. It is

anticipated that minor shifts required because of revised weather fore-

casts can be compensated for up to shot time,

aaa
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eee
2. EVENT PREDICTIONS
 

2.1 The associated fallout patterns included with the course layouts

in the form of overlays represent the best available estimates of the

levels of fallout through which the ships will pass. It is to be emphasized
that these patterns are not a forecast of what is expected but rather a

picture of the maximum situation.

2.2 These fallout patterns were obtained by scaling up surface

JANGLE data as modified by Mike-IVY data and are most valid for shot
Bravo and shot Koon. However, scaling from this source represents,

at the present time, the best approach to predicting the expected fallout

for the surface water bursts.

2.3 An approximate indication of the radiation levels to be expected

on the ships can be made on the basis of the following assumptions:

1. Fallout at any location will deposit over a 2 hour period.

2. The time of arrival of the fallout will be dependent upon

the effective wind speed carrying the debris.

3. The fallout will deposit at a constant rate.

4. Yecay of radioactive fallout will follow a curve having a

slope of -1. 2. ST, LOUIS FRO
5. The ship's surface is in effect an infinite plane.
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