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Briefing Station®*" on PARRY
ErIo;ing Offiloer (from Proje Officer's
Staff)

Rad Safe Officer

Ass't, problem leaders
Funotions

Brief Task Force personnel re: general

Proje 6¢4 objectives, Rad Safe practices

and radiological hasards, detalls of

work to be done, organise teams, eto.
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~Shore Operations Offioer ~Red Safe problem leader
(from Proje Officer's staff) 1 recorder
Ass't, prodlem leaders 4 dressers and olothing
2 yeomen B issuers :
1 runner Funotions
Funotions “Rad Safe briefing
~ Team make-up Clothing issue and change
Operations briefing
Equipment issue
Boarding pass issue
Ship to shore cammnioations
(Motorola Circuit)

Personnel in Tech Control Poimt: |Persommel in Rad Safe Control Point
Boarding Officer (from Proje Rad Safe Ass't, Problem Leader
Officerts staff) 3 dressers
Problem Leaders 1 recorder
2 runners Hhmotiom
1 recorder Final pre=boarding Rad Safe eheok

Funotions Clothing removal (post-operations)
Final Pre=-Boarding check Preliminary pers, decontamination

Camrmnications Ship to Shore on

Pre snd Post Operations Briefi
"Motorola Cirocuit" n‘t

'Brioringl for sucoeeding day's operations

In Boat Pool Office
on pler
Boat Pool Officer

Ship to shore radio
(Motorola Circuit)
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**Yhen operations move from Able to Baker, 6.4 personnel and equipment will move onto 7

Able from MOLAIA and Able will move alongaside Baker,
i
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TRANSIT BLUE BOOK

1. GETZRAL SITUATION

l.1 General

This plan is a directive plan of eperations for the conduct of
CASTLE Project 6.4. 1t defines the purpose and scope of the project, the
essumptions which guide and justify the project, and the general operations
which are necessery for accomplishment. Because Project 6.4 is a quasi-
navel operation, this plan is prepared in the format recommended by the
Naval iianuel of Operational Plenning, 1948 Edition. Detailed planning for
the technical and scientific work on Project 6.4 is conteined 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 Jature and Scope of Operations

l.2.1 Nature of Operation

Project 6.4 is a proof test of shipboaid countermeasures,
damage contiol, and industriel 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 neme "Project Tramsit". Project
TRANSIT is composed of two specially altered end instrumented drone LIBERTY
ships, a control P2V5 aircraft, two f leet tugs for escort, tow and de-
contamination operations, and an operations base on Parry Island (EL.IFR),
Lniwetok 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. TRAIISIT BAILR
will also incorporate special ventilation tests. The drone ships will not
be manned during the experiments but will be maneuvered by racio control
from an aircraft. The ships will be steemed 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 ABLD) and steam her to
Eniwetok, radiation levels permitting. In event of excessive rediation
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
end below decks. ST. LOUIR ~BC
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(b) instrument and record recovery.

(c) removal of test eircraft 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-
atinz situation during the event. The diagram on page VII illustrates the

basic operating situation after reboarding.

1.2.2 Scope of Operations

This operation will involve the accomplishment of a number
of scientific and technical field studies on: ship countermeasures; air-
craft end 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 schiedule may come about if adequete 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 osureau 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.l 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 persomnel and 165 naval personnel that ocomprise the
crews of the two drone ships, the control plane, and the fleet tugs. Pro-
Jeet 7.3 will provide a working party of 500-1000 men.

1.3 Purpose of TRANSIT BLUE BOOK

1.3.1 To provide data on the o.erational 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, .
P P ST. LOUIS FRC
1.3.3 To initiate the preparation and implementation of supple-
mentary technical annexes.
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1,4 Shot Schedules for Project 6.4 Participetion

l.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 TRAISIT ships on eny run.

1.4,2 The following table listsshot informe tion pertinent to
this Project:

Code Code Name Shot lo. Yield Location i Date

(Unclassified)'(Unclassified)I‘(Confidential)z (Secret) (Secret) (Secret)

B Bravo [ | 4-8 MT | Reef SW Charlie | 1 Mar 54

v Union 4 2 4-6 T | South of Dog {11 iar 54
(barge%

Y Yankee s 3 6-10 T | South of Dog 22 Mar 54
(varge)

I Echo 4 125 KT Ruby 29 Mar 54

N Nectar b 5 A-2,5 MT | South of Do 5 Apr 54

: (barge% .

R Romeo 2- 6 { 2-4 1T ! South of Dog 15 Apr 54
! ! (barge)

X Koon % 3 7 1M Tare 22 4pr 5¢

il H

1.4,3 On the basis of the sbove schedule, participation is plénned
on 1 March, 22 iarch, and 5 April, 1954, Turnaround time between runs
will be three weeks and two weeks, respectively.

l.4.4 Annex . 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 FOXCL SEVEN

l.5.1 Project TRANSIT is organized and implemented for the pur-
pose of conducting ten (10) associated investigations, a 11 of which are
cocrdinated with the fall-out disttibution studies of rfroject 2.5. ~rro-
ject 6.4 is actively comprised of the two drone ships TRANSIT "ABIL" and
"BAKER", & control sircraft, en auxiliary support vessel (ATF) and part-time

ST. LOUiZ 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 & small full-
time administrative staff, e RadSafe organization conducted in con;ju.%'.tion
with TU-7, and an instrument repair facility.

l.5.2 TYiater transportation is provided by the drone ship's boats.
Comunication with all units of Project 6.4 is provided by a short range
voice networke. During the shot operations, a secondary control station
is mainteined aboard BAIROKO for maintaining & position plot of the drone
ships and providing for their emergency radio control by helicopter.,

1.5.3 BuShips Project TRANSIT being a proof-test of A7 Counter-
measures was assigned to Program 6 "Tests of service equipment and
operations” and was desiznated 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
DD programs is exercised by the AFSUP through CT/G 7.l. All official
communic etions with other project agencies and headquarters in ¢ onnection
with CASTLE from Project 6.4 are directed to the Hsadgquarters, Tesk Unit
13,

1.5.4 The work of other than Project 6.4 p:rsonnel is indicated
as follows. Pre-test ship conversion and installation of equipment on the
test ships ill be done by ilare Islend Naval Shipyard and San Francisco
Naval Shipyard. At the test site, removal and reloading of equipment will
be done by personnel from the support shipse. Aircraft, test panels, and
test plates will be moved to and from the beach decontamination area by
personnel of J6, Task Group 7.l. Ship decontamination will be carried out
by Task Force personnel under the direction of 6.4 problem leaders. For
survey monitoring end 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
end Narver laundry facility. Assistencest the Personnel Decontsmination
Center 1rill be given by Task Group 7. Frhotographic 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 6.6 personnel will aid in
ship decontamination and ventilation studies. ST. LOUIS FRC

1.5.5 The chart in Annex K show, disgrammatically, the relation-
ship of Project 6.4 with Joint Task Force Seven, Annex "K" includes a
complete organizational outline for sroject 6.%.
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1,6 Technical Assumptions and Limitations

l.6.,1 Partioipation of Project 6.4 in Operation CASTIE will
provide an opvortunity to proof-test ship countermeasures fromthe point
of view of rediological hazard reduction for certain Al attack situations
of importmnoe to the NHavy. Yithin the technical limitations set forth in
this pararraph, participation in CASTIE will result in informmtion directly
appliceble to the military situation involving the detonation of super-
weapons in harbors during eamphibious operations and in shallow coastal
waters. The information may &l so be applicable, by suitable extrapolation,
to the following situations:

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

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

l.6.2 It is desirable not only to test the performance of exist-
ing protective equipment and systems, but also toestablish firmly the
mlhtary need for additional ship countermeasures which appe ar to be
recuired.

1.6.3 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,

1l.6.4 The nature of the event is such that these vessels must
be exposed to contamination in theregion of military interest rather than
on the periphery ofthe event., Theregion of interest is that area beyond
immotilizing 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 isessumed the measurements made on the modified
LIBERTY ship can be successfully applied to combatant ships.

. N . ST. L2UIS E .
1.6.6 A technical limitation on the interpretation o? £ha ©ffective-
ness of some countermeasures may be the presence of an atypiocal contamin-
ant, Yor shots fired from lend composed primarily of calcium deposits

(i.e. atolls or reefs), the contaminant may be composed primarily of cel-
cium hydroxide (Ca(OH),) and calcium carbonate (GaCO )e It was shown at
Operati on Ivy that sucﬁ 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 contamineted represents only e small fraction of the contamin-
ated area of military interest. Date from the tests will therefore be
directly epplicable to the unique set of conditions existing along the
line of travel during the canteminating event. Use of this date 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
nitigate this problem.,

l.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
withrespect to construction and operating speeds. Construction will affect
drainage and thus affect decontamination. Construction differences will
aelso alfect shielding measurements. Differences in operating speeds may
affect the effectiveness of the washdown system. :fodifications have been
mede on the TRAJSIT ships to simulate combat vessel construction. Wash-
dovm delivery conditions will be measured to assist in extrapolation.

1.6.9 The usefulness of some countermeasure date will be limited
when used to e stimate effectivenesses at earlier times than when data was
collected. During the period before the ships can be reboarded and studies
underteken, changes in the initial conditions will occur from redistribution
of conteminant by weather, from changes in the nature of bonds between sur-
faces and contaminant, and from changes in energy of radiation due to
radiocactive dscay.

2. MISSION

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

3. TASKS OF SUBORDINATE UNITS

3¢l Organization

3.1.1 Annex J illustrates the Organization of Project 6.4 and
includes personnel listings, both alphabetically and by sub-project.

3.2 Projeet Officer ST. LOUIS FRC

A e

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

009521 SRR
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Commander, Task Unit 13, for operational and administrative control on
all netters relating to the DOD lieapons Lffects Program, Operation CASTLI.
He s been authorized to act in the name of the Chief of the Bureau of
Ships in metters relating to Project 6.4.

3.3 Deputy Project Officer

3.3.1 .iith 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. S . Naval
Radiologicel Defense Laboratory.

3.3+2 He is authorized to act for the Project Officer in all
technic.l matters concerning the laboratory's participation in Project 6.4.

3.3.3 He is responsible for the coordination of the experimental
effort aboard the TRANSIT ships end 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 froa the
sponsoring egency, the Bureau of Ships, by the Project Officer 6.4.

3.4.1e2 The Operations Officer is authorized to act for
the Project Officer in matters concerned with the activation, outfitting,
special alterations, end preparations of the test ships, TRAISIT ASLT and
B-HLR.

3+4,1.3 He reports directly to the Project Officer and
is responsible for the ships' operational readihess,

3.4.144 During test operations, he will be stationed
aboard ATF-106 and will represent the Project Officer on all recovery
operations on TRATSIT ABLE and BAITR.

3+.4.2 Assistants for Electronics and Assistant for :fachinery

3.4,2,1 T.ith the approval of the Commander, iiare Island
Naval Siipyard, Assistants for Eliectronics 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. LOJIS FRC

3e5el The Test Coordinator is designated by the Project Officer
6.4 from the sponsoring agency, the Bureau of Ships.

009521




3.5.2 He will essist the Project Officer in Operational Plamning
and Task Force matters conducted through the Program 6 Director.

3503 He will establish liaison on & 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 carvier
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.

3.6.2 He will coordinate theedministrative activities and
logiscical requirements of the project staff and sub-project sections.

3.6.3 He will administer budget, fiscal and travel matters.
3.6.4 He will advise the Project Office on Security matters.

3,7 Military Bvaluation Consultants

3.7.1 With the approval of Chief, AFLP, two consultants have
been designated by the Project Officer from Headquarters, AFSWP., iiith
the approval of the Director, USNRDL, two consultants have been designated
from t he .lilitery Eveluations Group, USNRDL.

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

3¢7.3 They will participate in staff planning functions for test
operations and perform such staff funotions as the Project Officer may
desire.

34744 During eachtest participated in, they will be stationed
in the Primary Airborne Control (P2V5) and in the Secondary Control
Station (SAIROKO) and provide advice on rediologicel matters.

3.8 Decontamination Advisor sST. LouUls FRC

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

00952 [ SRR R
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3.8,2 ie will assist the Operations Officer in planning for post-
test operations and will recommend ship decontamination schedules, pro-
cedures, and materials,

3,83 He will report directly to the Project Officer uponthe
effect of each day's decontamination operations and the degree of oper-
ational readiness achieveu as conceirns residual radiological contamination.

3.8.4 e will participate in staff planning functions and during
each test participated in he will ve stationea apoard 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 Imstructions by the provisions of paragraph 3.17,
"Personnel Protection and Radiological Safety".

310 Staff Functions

3.10.1 Procure, activaete, 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 Yashdown 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 det.rmined and so thit
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 gemma radiation dose rate and integrated
dose at various times at various comparable locztions on the two test
ships.

3.11.3 Use the avove information to determine the effectiveness
of the washdown in terms of

e) the reduction in integrated gamme radiation d ose
b) the reduction in the amount of contaminant remainin;
on the ships weathered surfaces
8T, LTDUIS FRC
3.11.4 Determine the uniformity of conteminant remaining on
various surface materiels and configurations withrespect to washdown
nozzle positions. '
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3.11.5 Determine the limitations inposed upon tne experimental
data by

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

3.11.6 Determine the effects of the washdown system oh subsequent

tactical and industrial decontaaination operations (to be considered along
with problem 6.4b).

3.11.7 Annex A outlines the objectives, procedures, and logistic
requirements for the wasindown group.

3.12 Ship Decontamination 2roblem (6.4b)

3.12,1 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 logistie
requirements for the ships decontamination group.

3.13 Aircraft Study Problem (6.4c)

3.13,1 Obtain information necessary for the determination of the
protective value and feasibility of the ships washdovm system in protecting
parked aircraft aboard ship and for the evaluation of selected decontemin-
ation techniques end materials on aircraft.

3.13,2 Obtain information necessary for coumputing 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 Rediological Surveys and Photography (6.4d) ST. LOUIS FRC

3.14.1 Obtain radiological survey date as required for the various
investigctions being conducted under Projct 6.4. Organize and instruct
survey parties and conduct surveys of the test ships and aircraft to obtain
the above data. Procure, store and maintein, calibrate, and issue all
porteble radiological survey instruments for Project 6.4 surveys.
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3.14.2 Photograph the fallout on TRAI:SIT Baker from the various
shots in which TRAJSIT Baker participates.

3+14.3 Annex D outlines the objectives, procedures, and logistic
requirements for the radiological survey and photogrephy 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 e result
of external radiation from airborne and deposited activities in spaces
and ductings.

3.15.2 Obtain informe tion necessary to deteraine the radiological
hazard in interior oompartments as & result of the inhalation of airborne
contamination in ships spaces.

3415.3 Obtain information regarding the nature of the contaminant
to which the ships are exposed in order that the observed interior hazard
mey 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 gualitative 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 -
date reduction.

341642 Annex F outlines the objectives, procedures, and logistic
requirements for the instrumentation groupe.

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

3.17.1 Provide adequate raciological afety coverage for all
Project 6.4 operations, thereby minimizing the persomnel heazard associated
with the various phases of the test operations.
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3.17.2 Evaluate existing radiological s afety 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 objeotives, 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 naturel gamme
radiation sheilding of ship structures from radioactive material enveloping
the ship and from radiocactive 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 eguipped 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)

3.18.1 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 desigred 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) (6.43)

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

3.20.2 Obtain information necessary to detcrmine the dedontamination
char cteristics of wvarious construction materials.

3.20.3 Check usefulness of beta instruments for measuring decon=-
temination effectivenesses. ST. LOU!IS FRC

3.20.4 Annex J outlines the objectives, procedures, and logistic
requirements for the panel studies group.
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4, AD.INISTRATIVE Ai'D LOGISTICAL iATTLRS

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

4,1 Test Preparation, Leboratory

The test preparation on e 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 persomnnel for their various assigmments. These oper-
ations are described briefly below, as they pertain to the individusl sub-
projects, and details are given in Amnexes 4 to Jd.

4, l.1 ’\fashdmm
No laboratory pre-test work,

4.,1.2 Ship Decontaminetion

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
oun 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
smell-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.l.4 Survey and Photography ST. LOUIS FRC

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

o

survey monitors.
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.4,1.5 Interior Contemination Study

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

4,1.,6 Instrumentetion

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 e xpected conditions.

Pre-test work on the shielding study has planned e
simplified shielding experiment using & gamma source of known energy.
The pre-test work on gemne 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% calibration samples, and X-ray and gamma-ray
backgrounds, so as to determine the versatility of the air-monitoring in-
strument. GIxtra 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 meterial panels, pre-test
work is to be done at the Army Chemical Center, where representative
construction materials will be si.lectecd and panels designed to house these
materials. Appropriate protective coatings for the construction materiels
will also be selected.
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4.2 Test Preparation, Shipboard

Numerous modifications have been mede of the two Liberty ships
in order to epproximate certain combat vessel comnstruction. JIxamples
of these modifications ere:

a) addition of a flight deck section

b) installetion of 2 - 3 in, guns (inoperative)

c) installation of forced draft intake ducts for the boilers
d) installatior of typical ventilation systems

e) instellation 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 instelled by Mare Island Naval Shipyard.

An eircraft will be located and secured on the No. 5 hatch of each ship,
and the other aircraft will be loaded on each ship for transportetion to
the sites Technical photographic equipment will be installed on the main
deck of Baker in the deck house. During dock trials, Pitot traverses will
be teken at selected points in the boiler-air and ventilation systems, and
air samplers and particle collectors will be operated and tested. An
air-monitoiing instrument will be located and s ecured aboard each test
ship hile in the San Francisco area, with power turned on to insure correct
operation. Location of construction material panels and fallout eguipment
will be determined, e penels and racks instelled. 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 ocrews of the YuG's 39
end 40 will be given additionel specialized radiological safety training.
As part of the general indoctrination of survey persomnel, 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 supporting facilities. ilen from crews of Able and Baker,
pernanently assigned to decontamination studies, will be trained in the
use and operation of decontamination equi:ment and in decontamination
technigues. The aircraft on No. 5 hatch of each ship will be checked dur-
ing triels of the washdorm 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. ILersomnel will rehearse
the vorious operations to which 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 sboard ship prior to arrival at the site.

009521 e

22



4,3 Roll-uE

After the final shot, most of the work will involve data re-
duction, packing of meterials 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 US.IRDL.

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 washdovm
system on the test areas will be attempted on Transit Able. Consideration
will also be given to the possible need for industrial decontemination of
one or both ships before, or during, their return to the continental United
States. The scope of such work and the logistics involved will be ascer-
tained when final tactical decontamination in the field has been completed.
Aviation mcintenance pcrsonnel will complete any required maintenance on
the aircraft and prepare them for shipment aboard Able and Beker,

Post-test work at the Laboratory will include data enalysis,
sam:le analysis, and the writing of the final report.

¢.,4 Logistics and Support Services

4,4,1 Equipment Required

Detailed lists of egquipment required for Sroject 6.4 are
Ziven in the Annexes and Tabs of the sub-projects. General informetion is
as follows: (a) Decontemination - washdown system; equipment for fire
hesing, hot liquid cleaning, stesm cleaning, hand scrubbing, sandblasting,
Tennant machining, cutting, and flame treating; plates, recks, frames, and
supplementary tools; (b) Other equipment - technical photography equip-
ment such as camera, synchronizer, and film; particle collectors; air
samplers; personnel protéctionequipment; auxiliary tools and parts;
verious laboratory models and equipment for nre-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. 4ll equipment vill be checked for op. rability nnd
other requirements laid down by the nature of the project.

4,4,2 Instruments Requi.red ST. LouUis 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) Gamaia measurement = about 140 fixed ga.ima detection
instruments (gas ionization chauver detectors), installed bota above and
belev: decks on the test ships; information fro.: thes: instruments to be
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recorded by approxim:tely 30 recording devices per ship; various portable
gauma survey meters for individual operations; (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; (d) Other - dosimetric devices, both fixed and carried by per-
sonnel; data reduction devioce; and various leboratory instruments for pre-
test work.

Some of these instruments will be obtained from comuercial
sources, and some will be fabriceted 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.

4,443 Support Services

Support services are given in detail in the Amnexes 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 shij for maintenance and repair of
equipment, with shop facilities also available ashore; (c) shore decon-
tasination center for panels, sircrafit and equipment; (d) shore change
house for participating personnel; (e) on-site transportation of personnel
and e quipment, ship to shiyp, ship to shore, and transportation ashore
between locations; (f) water and power supply ashore for operation of in-
struments and equipment; (g) transportation earoute to site, some person-
nel and most of the equipment trevelling aboard Able and 3:ker, other
personnel travelling by air; (h) air shipuent of radiosctive saiples.

4.4.4 ianpowvsr ST. LOUJUIS FRC

USNRDL technical personnel vill number about 35 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 persomnel directly involved in the test, each workinj; about three
months, for a tot:l of 18 to 30 man-months. Approximetely 165 naval per-
somel will comprisc 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...AND AND COMIJUNICATIONS .LTTERS

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 il-Hour. The illustrations on
pages V and VI r.present the general operating situation in connection with
H-Hour., After Transit Able and Baker are returned to IFniwetok, 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-Hour.
Planning will be on the basis of a radiation field on the topside of Transit
Baker of 1000 r/hr at H-Hour plus 1. Communications details (freguencies,
renge, eté.) will be according to Annex M.

5.2 Operations Prior to H-Hour

5.2.1 Movenent 2£'Vessels 3_9_ Bikini Area

Trensit Able and Baker will depart Eniwetok for shot
station approximately H minus 48 hours. Ain operatiag crew of ¢ men to
run the ship and 4 technical personnel to start experimental equipment will
be aboard each shine. These 13 men will be called the "Able (or Baker)
operating party”. Able and Baker w/ill be esco.ted by HOLALA, (ATF106) end
TAUAKONI, (ATF116). The Ships Operations Officer (Kearns) and the Task
Force Radiological Safety Representative (Serviss) will be aboard .IOLALA;
and the Decontamination Advisor (Hewkins) and the Radiological Safety
Advisor (Baietti) will be in Ta/AX0.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 dowmwind direction from shot as shown in Annex N
and will be approximately 20 - 30 miles from shot.

5.2.2 Postponement of Shot

In case a shot is postponed for one dey, 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 P2V5 is in flight, it will return to Kwajelein. If & shot is post~

woned for more than one day, the tugs and Able and B:ker will prepare

return to Eniwetok, upon orders of the rroject Officer. -
sT. LOUIS FRC

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

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

£t H minus 3, the P2V5 will be on station above the ships
and will assume radio control of Able and Baeker. From H minus 3 to
H minus 2, the operating parties will remein eboard. During this time,
the P2V5 will test control, and proceed to its station for the Transit
paase. 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 3 minus 2, iI0LALA will remove the operating party from
Avle, and TA AONI will remove the opereting party from Baker. I1iOLALA
and T4 AYONI will then proceed to a station 20 - 25 miles crosswind to-
ward the Task Force (See illustration VI).

5.3 LImergeacy ileasures

These emergency measurcs apply from the time the P2V5 assumes
unguarded redio control (H minus 2) until it returns radio control to
HOLALA.

5.3.1 Standby Airborne Control

If for any rsason the P2V5 is forced to retire or loses
radio contact or control of .ible end Beker, it will communicate this
information to BAIROLO (CVT -115). 4 helicopter with radio control equipment
1rill proceecd from BAIRUEO to the P2V6's station and assume control of Able
and Beke.. If the P2V5 is forced to retire from its station before the
arrival of the helicopter, it will place both Able end Bake:r on a 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 redio control.

ouUls FRC
5.3.2 Standby Shipboard Contpol ST. LOUIS ¥R

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 Brker on a safe course to.ard MOLALA. When Able and Baker
arrive withian radio range of IIOLALA, she will assume radio control.
MOLAIA will not attempt to continue directing the ships on the Transit
phase courses and moneuvers, bubt 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

5¢4¢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 shottimes The
P2V5 will do this by dialing the ships on & course that will .generally
orbit the -2 station. Departure time will either be a predetermined
departure time taken from Annex M or will be determined from telemetered
date 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 coantaminating 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 aboar d each
ship will commence directing this series of course changes.

5.4.2 Shins! Location and Radiation Information

In the P2V5, the Proj ct Officer and the Wilitary
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 redar from the plane and radietion intensities will
be gathered by multi-channel telemetering e guipment.
5.4.3 Ship Recovery ST. LOUIS FRE

The ships will be turned onto & course toward !IOLALA
either (1) when they reach & point two miles dowrnwind from the reef of
Bikini Atoll or (2) when the general radiation intensity on Bsker reaches
1000 r/hr, 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 end are within range of MOLALA (from 10 to 14 miles),
control will be transferred to !OLAlLA., The P2V5 will be in voice
communication with both MOLALA and TATTANONI at this time end will direct
operations immediately subsequent to }IOLALA's taking over control. 1If
it is desired to continue the washdown on Able, based on telemetered
intensity information received by t he P2V5, MOLALA will direct Able on
various maneuvers to ensure theat all areas of the ship are wet by the
washdovm. Then Able has been sufficiently washed, MOLAIA will turn off
the spraying’array by remote control and the washdowm pumps will pump
overboarde Bhker will also be controlled by MOLAIA, but will not continue
to maneuver. TAWAKONI will approach each ship and the Radiological Safety
Adivsor will conduct & raciological survey of the ship. As & result of
these surveys, one of a mumber of courses of action may be followed, all
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 teke over
menual contrel. Reboarding will be accomplished underway.

(o) 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 menual engineering control.
ljhen manunl 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 radiologiocal situation, the ocrew will
reboard at intervals to maintain a watch on the engineering controls.

(¢) If it is deteérmined by the initial radiological survey
thet 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 taeke the ship in tow. This
will be accomplished without boarding the ship, the tug picking up a
pendant rigged on the bow of the shipe. 'Then the ships have been recovered
and/or are under control of the ATFs, the P2V5 will ireturn to Kwejelein.

5.4.4 lHovement of Ships to Eniwetok

Immediately upon resumption of local or ATF control, Able
and Baker will proceed toward Eniwetok., 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 (o), 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
cen be made under continuous or semi-continuous engineering watch, full
speed, 10 knots, can be meintained. This will mean a time of return of
approximately 45 hours or 18 hours respectively. ST. LOUiI3 ERC

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 P2V§, the intensities will be
extrapolated forward to determine et what time intensities will reach or
be below 2.5 r/hr. If either ship is running under continuous menual 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 eny date
collected to the Froject 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 r/h.r. 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 et Eniwetok, the ships will moor to the two
buoys assigned. These buoys are approxim tely 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 Re-Hour

5.5.1 Radiological Safety Arrangements

At or prior to R~-hour, arrangements for the radiological
safety of persomnel 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, & RadSafe control
point will be set up in IMOLALA 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 1LOLAIA. The Technical Control Point is discussed in paragraph 5.5.2.
They will then proceed aboard Able and conduct their worke Upon finishing
their work on Able, persomnnel will board MOLALA and remein in & delineated
zone until monitored. They will discard bobties 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. LouU!Ig 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 MOLAILA to Able and the seme 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 can be conducted for longer than 4
hours or the time between meals, personnel expectingto 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 totiske to aveid in-
ternal contamination. At the end of each working day, RadSafe will take
such measures as necessary to decontaminate or otherwise control the
radiological situation on MOLALA.

5.5.2 Technical Control

5¢5¢2¢1 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, inform tion wi 1l 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
eachresponsible person current with the day's progress.

5.5.2.2 Evening Planning Conference

Each evenin:, the Project Officer will hold a
conference on Parry, in Bldg s for the purpose of planning the next
day's operations and discussing the current day's progress and events.
rresent 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 from the 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, e ffort, and manpower and material requirements,
it is plammed that at the evening planning conference these plans will be
changed as necessary in order that every bit of informantion aveilable is
obtained, governed by the probabilities of participation in or availability
of information from subsequent shots.

5.5.2.3 Emergency Plan Changes sT. LoUis FRC

Eech problem will proceed as planned in the previous
evening's planning conference, if at all possibles If it is not possible
to follow the arranzed plaen, or if an immediate change appears to be desir-
eble, 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 change is considered
desirable and feasible.

009521 Rt

S0



553 Transportation

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 erranged loocal ly.

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 t he 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 initiael 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
radiclogical situation and the planning conferences, For details of the
operations of wvarious problems, see Annexes 4L, B, C,D,%", F, G,,H, T and
Je. As soon as the radiation level on Baker is sufficiently low to permit
comencement 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 RadSafe and Technical Control Points will be
moved onto Able.

5.5¢5 Prenaration for ¥ext Shot

5454541 Operational Decontamination

Depending upon the initial levels experienced on
the ships, and the e ffectiveness 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 mey be completed by H minus four deys.

-«

5.5.5¢2 Readying for Sea ST. LOJI3 rRC

At least four days before shot time all problem
personnel shall devote their e fforts toward getting their particulr
arrange ents aboard Able and Baker for the next shot completed. The air-
plane and paitels in Annexes C and J shall be loaded, all instruments shall
be checked for operational readiness and all other arrangements s nall be
checked end 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 L T g
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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
from the Deputy Project Officer and the problem leaders that they are.in
all respects ready for the next shot participation. Final arrangements
for personnel to make up the operating parties will be made at this time.

-

3
®

ST. LOUIS ki
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TRANSIT BLU% BOOK
ANNEX mAn
WASHDOWN STUDIES

Problem 6.4a

Problem Organization
H. R. Rinnert

ST. LOU!IS FRC
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1, Geperal 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 mey affect the ‘gemma redietion hazard to shipboard personnel.

On Transit ABLE this system will be installed on surfaces and configura-
tions typicel of several types of Naval vessels., Transit BAKER, which
has no washdown system, will have the same surfeces and configurations
as Transit ABLE and will be used as the basis for comparison, Washe
domm effectiveness 1ill be determined by comparing:

(1) the integrated gamme radiation dose;

(2) the gamma radistion field attributable to surface contamination
et 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 with ship's operational informstion
such as relative wind velocity, the washdown supply and drainage water-
flou, etc,, will be made vhen required, Shot participation is as stroted
in the basic plan,

1,3 Purpose of Annex

1,3,1 To describe in detail the experimental objectives
cnd plen of ztteck on Problem 6.4sa, 'ST. LOUIS FRC

1,3.2 To provide detailed information on the operational
ond logistical requirements of Problem 6.4a,

1., Enemy Forces (Shot Schedule)
Some es in basic plan,

1,5 Friendly Forces

1,5.1 Samo as in basic plen,

5Y
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1.5.2 Deta roduction, development, installstion, and main-
tonancoe of the instruments will be porformed by the Instrumentation
Group, (Problem 6.4f).

1.5.3 Goamme field, diroctional gamma, and betc surface
surv§ys will be coordinated by the Radiological Survey Group (Problom
6.4d),

1.5.4 Arrongement, instellation, and maintenance of the
weshdorm system will be performed with the help of the Ships! Operctions
Officer and mcmbers of Transit ABLE's craow,

1,6 Assumptions and Limitetions
1,6.1 Samc os in basic plen,

1,6,2 It is assumed that tho gemma rodistion field resulte-
ing from & semi~-infinite enveloping contamineting modium will be identi-
cal at all woatherside detoctor stctions on tho ship, and that this
genna radiction fiold is not effected by the washdowm,

1.6.,3 It is essumed thrt the relative contributions to the
genma rediation field, coused by (1) the enveloping contaminnating
ncdium, and (2) the contominant collected on the ship's woather surfaces,
can be dctermined,

1.,6.4 It is assumed that differonces in the gemme rediction
fiecld obsorved et a given location and time on the two ships are attri-
butablc to thc washdown action alone excopt in the vicinity of the
ventilation test speces,

1,6.,5 Some extrapolation of attenuation factors mey be
necessary for peragraph 3,1.1 if there is & significant veriation in
the moan gemme rodiction onergy,

1,6.,6 The washdowm waterflow to specific nroas will be

cstimotod only by means of prossurc reedings end nozzlc characteristics,
ST. LOoUlsS FRC

1.6.7 Thore arc three types of washod protecting domes
over the gamma radiction detection stotions but only two of thesc arc
cclibrated for the offocts of contominatod wator os specified in Teb A-8,
The offoct on the third type will bo obtained by means of interpolation
of the results obtained on thc other tvwo,

A
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1,6.8 Drcinege chrractoristies as affected by the poriod
and erplitude of roll, sheer, and cambor will have to be determined for
thc test ships to soc vhether thoy are typiccl of combatant ships,

(sce Tab 4-10),

2. Mission

To determine the effectivencss of the woshdown systom in reducing
factors tvhich may effect the gamma radiation hazard; to provide infor-
notion so thaet the degrec of hazard may bo determined, ond so that
the results of the experiment may be extrapolated to other typos of
Navel vessels in various tactical siturtions of interest., The specific
nissions of Problcm 6.42 oro:

2,1 To determine the gemma rcdiction dosage rate and intograted
dosc at various times ot various comparcble locetions on the two test
ships,

2,2 To utilizc the sbove informetion to dctermine the effectivo-
ness of the washdowm in terms of's

(a) the reduction in integrated gamma radiation dosc;
(b) the reduction in the garme radintion ficld renmcining
on thc ship's weathor surfacos,

2.3 To determine the unifornity of contaminant remcining on
vorious surfacc meterials cond configurations with respoct to weshe
dovn nozzle positions,

2.4 To detorminc the limitetions imposced upon the experimcntel
data by:

(a) thc mcchanical porformance of tho washdown systen;

(b) the ship's performaence; and

(c) the atmosphoric conditions cncountored during the
2,5 To determince the effect of the washdown system on subsc-

quent trcticsl and industrial deconteminotion operation; (to be con-

gidecred under Problem 6.4b).
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3. Taosks agnd Plons of Attack

3.1 Radintion Mesasurecments

3.1.1 Dotorminst mo Rodiction Field and Dose
at Verious Loent Times, Attributable

to tho Fnveloping Contcominnting Medium

Since thc washdown can bo expected to be effoctive
as ¢ countermeasurc only ogeinst that contzminant vhich hos colloctod
on the weather surfaces, it is of intercst to detcrminc tho mognitude
of thc gamme radiction field ond dose which will not be affectod by
tho washdown, In othor literature the dose resulting from the envelop~-
ing contcminating medium has boen namod Transit DOSE, Two adjacent
ganno radiction dose incroment recording stations, one of vhich is
shiclded with rospcet to radintion from collecting surfacos, located
on top of tho forword kingpost of each ship (sec Station 9 and 10 in
Tab 4-3) %ill supply the information for this purpose. Attenuntion
factors will bo obtainod from the recorded data and geometry factors
will be celculated., By mecans of the deta collocted and the usc of
simultancous equations, thc effects duc to surface colloetion and tho
cnveloping medium will be soparatod at these locotions (sce Tab A-4
for deteils end rosults). By means of assumption 1,6,2 the results
of cffcct due to the cnveloping medium ere dircetly cppliceble to 2ll
weotherside locetions. The Ship Shielding Group (Problem €,4h) will
usc abovce rcsults to determine the Transit Dose within the wozther
onvelope of the ships (sce Annex H),

3.1.,2 Doterminotion of the Oveor-zll Gamme Recdintion Field
and Dose ot Various Locations and Tines

Gomma radiation dosc inerement recording stations at
various locations on the ships (sce Tab 4-3 for locrtions) will be used
to supply informotion on gamma fields and intogroted cose attributable
to €11 cousos, (Sce Teb 4=5 for results), The dose results will be
used for the determinction of: (1) washdoun offectiveness in reducing
over=21l dosego; (2) nognitude of dose, to bo used for ostimations of
hazard by tho Militery Bvaluctions Group. The dosc rate results arc
storting points for supplemontery celeuletions. g1, Lou's FRC

3.1.3 Dctormination of Gaomma Rodistion Field, at Various

%oothorside Locotions ond Tirmes, attributoble to the
Doposit of Conteminont on Weatherside Surfaces

By subtracting the effect ettributeble to the envelop-
ing nediun (results of Tab 4-4) from the effect attributeble to zll

ceusos (rosults of Tab 4-5) for all veatherside stations (See Tab 4=3),
the offect attributoble to deposited contamincnt is obtrincd, (Sce

¢ SEm—
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Tob L=6 for results). The scparation of effects within the ship's
wonther envelope is either non-feasible or rezther qualitative, and
thoreforc will not be considerec, Those dose rate results will be
uscd to cdetermine the washdown effoctiveness in reducing the gomma
radiction fiold attributcblo to contaminont romeining on the ship's
weather surfaoces,

3.1.4 Gomme Rediction Fiocld Survey over the Ship's Wozther
Surfrces after Reborrcing

Lfter rebocrding the ships and prior to decontamination
oporations, the Radiologicel Survey Group (Problem 6.4d) will coordinate
the messuremcnt of gomma racdintion dose ratecs ot a heoight of threc
fect above the wenthor surfoces at locations specified in the skotch
in Tab A-7, This will 2llow determinotion of the uniformity of the
gaume rodiaction field resulting from surface contamination and vashe
cdomn action (sce Tab A=7 for rcsults),

3.1.5 Betco Redistion Surfoce Survey ot Various Locctions
cftor Reboordin :

Lfter roboarding the ships and prior to deconteomincticn
cperations, the Rodiolegieal Survey Group (Problem 6,.40) will coordinate
¢ dotailod bete radintion surface survey over selected arcos of both
ships (scc Tab A=7 for details of locction and results), This infor-
mation will allow cerrelation of the relstive cffcet of the washdown
systen.on various surface meoterinls and configurations with rcspect
to nozzle position,

3.1.6 Doternin~tion of Contominated Untcer Effcct on Rodintion

Data

ST, LoJi3 FRC

Bocause ocean wetor will be used tc wash the protecting
cones of tho weatherside raciantion detection stations to keep the build-
up of undesircble conteminont on these stations tc a minimum, it is
required to estecblish the cffect of the contamincted weter on the data
rocordett, This will be accomplished by means cf 2 reeording gnnme
radintion detection stetion, sot up in o shieldoed location on cach ship,
which will be wrshed intormittently. (Sce Tab L-8 for doteils ond
results,
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3.2 Miscellancous Meagurgments for Correletion Purposcs
3.2.1 Hater Supply to the Washdoim Systen

4 by-pass metor 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 Teb A-9 for results, Tab A-2 for
details),

3.2,2 Drainsge 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 mey allow
correlation of drain waterflow with the rate of buildup or removal
of contzminant 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-1l for detcils and
results), Because the water coverage provided by the washdoun system
mey be dependent upon the relative wind velocity, thc above information
is required to help explein possiblec cnomelies in drainnge end radiation
deta, ‘

3.3 Utilization of the Measured Data

3.3,1 Vashdoun Effoctiveness in Reducing the Over=All
Gomme Rediction Dosage I
sT. LOUIS FrC

The results of Teb A4=5 will be used to calculate the
rclotive differcnce in the dosnge accumulcted on the two ships ot
any given time ~nd location, This reletive differencc will be uscd as
o definition of washdown cffectiveness and will bo plottod as & function
of timo, (Sec Tab A=l for Washdown System, Tob &=3 for Station
locations, and Tab A-12 for results). In oddition to plotting the
offectiveness for each station, dosage results from stations on similar
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surfrces and configurations for each ship will be averaged and used

to doterminc an average cffectivoness for various types of ships
structurcs and configurctions, (See Tab A=1/ for details and rosults).
No over=-zll average is contemplated beceusec it would be mcaningful
only for these spocific tost ships,

3.3.2 Washdoun Effectiveness in Reducing the Gamme
Radiation Field on the Ships Weather Surfacesg

The rosults of Tab A-6 will be usecd to calculate the
relative difforence in gamme dose rate cttributable to surface con-
tominent on the two ships at any given time and locations. This
reletive difference vill be usod as tho second definition of vwashdown
offectiveness and will be plotted os a function of time, (Sec Tchb A-1
for Woeshdown Systcm, Tob A=-3 for location, and Tab 4-13 for results),
In cddition to dotermination of cffectivencss ot each station, an
avercge effectivoncss for verious types of ships structures cnd con-
firurations will be detormined in & manner similar to that employod
in paragreph 3.3.1, (Sce Tab A-1/ for details and results),

3¢3.3 Uniformity of Veshdowm Effcctiveness

It is desired to estimetc the uniformity of the
washdorn effectiveness in roducing the surfeco conteminent in relation
“to thc weshdoun nozzle loecctions, Since a deteiled survey with
directional gamme radiation detectors is impractical,it is necessary
to use the less rcliablec Beta radietion surfaco survey data of Tab A-7,
Becouse of uncertaintiocs in beta decay and sbsorption, and boceuse
there will be o significant time interveal bettiecn the surveys on theo
tvo ships, absolute velues of effectiveness will not be considered.
However, on any one ship the measurcment time differcnces will be
negligible, thoreforc a common unknown decay factor could bo applicd
to bring £l11 rcedings to a common base time, If the ratio of values,
from Teb A=7, for Transit ABLE with rcspect to Transit BAKER for each
locstion arc comparcd to the highest ratio found, then this ratio of
ratios will have climinated the unknovm decey factor but will still
includc the uncertainty due to cbsorption, Assuming the absorption
error to be minor, we hove the relative volues of frzctions of beta-
emitting contaminont remcining, These relrstive veolues will be plotted
on skctches of test arecs showing nozzle locations, (See Tab A-15

for results).
) sT, LOU:isS FRC
3.3.4 Limit~tions Imposcd upon the Experimental Data

Results of Tzb A-9, 4-10, A-11l 2nd other information
on ships course cnd atmosphoric conditions will bc used to doterminc

§ .
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whether or not the experimentzl deta is typical. (See Tab A-16 for
results),

4e Administrstive cnd logistical Matters
(Test preparation, Support and Rell-up)

4.1 Pre=test work at USNRDL

Nons,

Le2 Pre-test work on Transit ABLE and BAKFR
4.2,1 Ship Conversion

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

42,2 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 at the
test site,

43 Postetest vork on Transit ABLE and BAKER
(See Tab L-23 for detailss
4.3,1 Roll-up
4.3.2 If surface surveys indicste a pattern of residual

activity,then a detailed check of water coverage by the washdown
system on the test areas will be sttempted on Trznsit ABLE.

Lo Post-test Work at USNRDL
Lokl Experimental Work

Nons, .
.t LoJls FRC
Le4e2 Datn Reduction ST.

Reduced data will be supplied by the Instrumentation
Group (Problem 6,4f),

7/
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4+4.3 Reports

Report informetion will be kept current by means
of tsbs to this annex, A preliminary report will be written in the
field, The final report will be written upon return to USNRDL,

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

Tools =2nd materizals needed for alterztions and maintenance
of the washdown system will be incorporated into the Ships 4llowance
List, )

4+6 Instrument Reguirements (see Teb 4-18 for details)

46,1 Recording Fixed Gamma Radiation Detection Stetions
(See Tab &=3, Tab 4-8)

4.6.2 Recording Weterflow Neters (see Teb A-2)

4e6.3 Recording f&nemometers rsnd Vindvanes
ZSee Teb A-lls
4.7 Supporting Services Reguired st Site
(See Tab £-19 for dotails)

47,1 Office end Storage Sgape

Dosk and file cabinct space is only shore requirc=-
ment ,

4.7.2 Shop Facilities ond Work hreas

Plan to use shop on Transit ABLE,
47,3 Utilities
No shore requirements forescen.,

4.7.4 Transportation

Ship to ship, ship to shore, a&nd shorc trensportation
for personnel and equipment as necded,

4+7.5 Photography ST. LOUIS FRC

Equipmoent and washdown systom leyout rnd action
photographs are required.
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4.7.6 Special Services

None foreseen,

4.8 MNanpouer Reguiremonts
Sco Tab 4-21 for details,
4,9 Shipping and Tronsportation Requirements
Sec Tab A-19 for dctails,
4.10. Costs
See Tab 4~20 for details,
5. Commend and Communication Matteors (Test Operstion)
General opeorational matters are given in thc basic plon,
5,1 Pre-Shot Preporation (see Tab 4=22 for detnils)
The washdomn system will be tested and elterod if nccesscry.
Equiprment and instruments will bo checked, Therc will be 2 rchecrsal

of operations,

5,2 Shot Test Schedule (see Tab A=21 for detnils)

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,

.1]

5.4 Roll-up ST. LOUIS FRC
See Tab A-23 for details,

5.5 Communications and Timing Links

Same as in basic plen,

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.

11
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l. Genercl Situation
1.1 Gcenercl
Samc as in basic plan,

1.2 Ngture and Scope of Test

This test is docsigned to provide velid informrtion on the
comperative effectivencess of varioud deccontamination procedures in
the removal of radiocactive contaminstion from ship's weather surfoces
end interior spaces, Transit ABLE, with washdown, will have residunl
conteminetion, end Transit BLKER, without washdowm, ill hove original
conteminetion, Measurements vwill be medc to determinc the oxtont
and éistribution of tho conteminent, the comparative efficctivencsscs
of the decontemination procedures, and the rclative offcctivencsscs
of tho individual methods constituting the procedures, {1l results
vill be rocorded,

1.3 Purnose of Lnnecx

1.3.1 To stetc ~nd describe the objoctives; oxpcrimental
~nd non-cxporimentcl, of Project (Problom) 6,4b,

1.3,2 To dcscribe in dctail the plen of stt~ck on Projcct
(Problem) 6.4b. :

1.3.3 To providec detailed information on the opcrrtional
end logisticnl roquircments of Project (Problem) 6.4b,

1.4 Enomy Forccs (Shot Schedule)
l.4.1 Scme os in besic plan,
1,5 Friondly Forces
1.5.1 Senmc ns in basic plan,
1.5.2 Tezm B will be as shovn in Task Orgnnizntion.
ST, LOUZ 'R
1.5.3 Team C will be supplicd from tho‘ggmﬁiéhén s of
Y.G 39 and YiG 40 on perrmancnt assignment, Tcam D will be supplicd
by the Task Force in four oqual groups; onc group for ccch shot vith

o fourth group in reserve for emcrgoncy ropl-cemonts (rcfcr to
Tab B-10). No particular ratings cro required.

~le- A
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1.5.4 Dovolopmont, provision and meintenance of non=
nonnud instruments will be accomplishod by 6.4f,

1l.5.5 Rediologicrl survoys, provision rnd mcintonance
of monned instruncnts will be accomplished by 6.4d.

1.6 Assumptions and Limitations

1,6,1 Semc s in besic plen,

1,6,2 Radiocctive contamination of a ship in transit
through an crcea beyond range of disabling physical damage from an
underwater atomic detonation, could conceivably constituto a major
hazard for the ship's operating ond fighting personnel. This
appecrs to be perticulerly true vhere weapons in excess of 20KT
erc involved,

1.,6,3 It is assumcd that thc tost ships will be con=-
taminetod in the seme manner and to the same extont under the tost
conditions as would Navel vesscls in a tacticzl situntion of similar
nature .

1,6,4 Information obtained regarding contaminant distri-
bution, contaminability, decontaminability, effectiveness of decontam-
ination procedures, and requirements of time, manpower, materisls and
equipment for decoatamination, 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
2,1 Same as in basic plean,

2,2 To obtain necessary informetion for the determination of an
optimum procedure for the tactical and industrial recovery of con=-
teminated 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
~ BN o 3

301 Dis‘b!‘ibutign Stu.di.es S»-i—‘ Lx) !J:. Lo T e

The distribution of contamination over the westher surfaces,
in the interior spaces, and through the ventilation and boiler-eir
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ducting of each ship, will be measured both Tith bete instrumcnts and
directional gamma instruments beforc any cdecontamination operations are
underteken, (See Tab B-1 for monitoring plan and availeble results),
All measurements will be mode by 6:4d,

3.2 Monitoring and Surveving

Measurements will be medc by moans of fixed gamma monitoring
instruments, beta instruments, radiac instruments and directioncl gamma
instruments to determine (1) the progressive and over-all offectiveness
of each decontemination procedure, and (2) the individuel effectivonesses
of the steps, or methods, constituting each procecdure, The measuroments
will be mede at established locations, or stetions, and a total of 138
zone surveys will be required (sce Tab B-1l), Tho number of additional
surveys vhich 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 Decontasmination Procedurcs

Upon tho complotion of initial surveys and following the
romoval of test aircraft and teost samples, dccontamination procedures
will be conducted on both ships,

3.3.1 Eguiprment to bc Uscd
Sec Scction 4.5.

3.3.2 Dccontamination Procedurcs

These arc dcscribed in Tab B=2,

3.3.3 Efficiency of Contsminstion Removel

. This measuremont 7ill be uscd to detcrmino the amount
of residvel activity removeble from ABLE after wicshdown, and tho amount
of original activity removeblc from BAKER in tho absence of weshdown,
Residunl contaminction will be moasured efter each step (method) of
oach decontcmination procedurc to obtain the indiceted officiency of
each stop ond the totel efficiency of the procedure, These resulis
will be of importance in the ultimetc prepcration of an operstional
plen for the recovery of ships., Aveileble results sre given in
Tab B=2,

34344 Cost of Decontaminetion ST. LOuU:C + L

A complete record will =eo 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 mede to determine opereting rates, These re-
sults should be useful in planning end executing large scale decon-
tamination operations, The available record is given in Tab B-3,

3.3.5 OQOpergtional Advantages esnd Limitations

Particular attention will be given to the advantages,
disadvantages, and limitstions of the various decontamination procedures
and methods with respect to typical operational capabilities and
necessitics aboerd ship, Informetion geined will be used to recommend
candidate methods for shipbosrd use, Results of these observations
will be found in Tab B=3,

3.3,6 Materiasl Damage by Decontemination

Appropriate inspections will be conducted to deter=-
mine possiblc detrimental effects of decontemination procedures, with
particular regard to those involving surface destructive techniques,
Sec Teb B=3 for availeblo results,

3.4 Radietion Dose to Docontamination Tcams

Dosage to personnel engeged in decontamination operations
aboard the test ships will be measured by mcans of dosimetcrs and
film badges furnished by 6.4g. Processing of dosimctcrs and bedges,
as well as the maintcnance of a record of the accumulated dose of cach
man, vill also be accomplished by 6.4g. This record will eneble exposcd
porsonnel to avoid excecding the totel permissible dosc for the operestion
end mey yicld information of valuc regerding the total dosec to persomncl
decontaminating a saip (1) previously protected by washdown (ABLE) or
(2) unprotected by wnshdown (BAKER), Availeble rosults are recorded
in Tab B-4,

4e Administrative and Logistical Matters {Test preparation. Support
and Rolle-up ]

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

Lel Pre=Test Work at NRDL

4¢1,1 Evelustion of Factors Affecting Decontaminetion
Effecti encss '
ST. LOUIS FR

Investigations will be made to determine the influcnce

4
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of such foctors os veathering, surface doposits, and repeated contamin-
ation and docontamination, on the c¢ffectivencss of various decontemination
methods, Thc investigation will include the sclection of a suitable
cll=purposc chomicul additive (detergent), Additionnl doteils and
available results cre given in Tab B-5,

4o,1.2 Analys f Deoont tion Methods

The wot deconteminrtion methods will be analyzed to
cstnblish working spocifications for temperature, prossurc snd time
(rate of applicction, Available rosults aro given in Tab B-5,

4,1.,3 IEngincering Evaluation of Decontamination Mcthods

The results of the analyses described in 4.1.2 will be
further evaluated with full=scale decontemination equipment. Refer to
Teb B=5 for results,

Leled Protective Coct
Investigations mill be mede to determinc the
effcctivencss of veorious coetings in protecting typical shipboeard

woather surfaces zgoinst radioactive contemination, Detnils of these
tosts are presonted in Tab B-5,

4ele5 HMiscelleneous

4.1,5.,1 A prectical systom for oporational inter-
communicetion will be selectod and testod, .

441,5,2 Modificetions of cquipment will be mede,
if roequired, and necesscry asccessories will be fobricated,

4.2 Pre=tost work on Tronsit ABLE at NRDL
Le2,1 Tests during Sos Trinsls

Exheustive tests of decontaminetion equipment and
supporting facilities will be made aboard Transit ABLE prior to deperturec
for the test site, Any necessary modifications w1ill bo mede during this
period,

442,2 Porsonnel Training sT. Louis FRC
Onc men ecch from tho crcws of ABLE and BAKER,

y-
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poermancntly assigned to decontemination studics, will be trained in the
use and operation of decontemination equipment end in decontamination
tochniques, work schodulcs permitting,

L¢3 Post-Tost Work on Trensit ABLE and Trangit BALKER

4e¢3.1 Industrizl Docoptamination

The possible need for industriel.decontaminetion of
one or both ships before, rnd the continuation of such work efter, their
return to the continental United States, is recognized, Tho scope of such
work and thc logistics involved cennot be ascertained until final tecticel
deconteminstion in the field has been completod, Sece Tab B-6,

4.3.2 Roll-l
Sec Scction 5.5.

Lol Post Test Work at ERDL

Lebel Post-Test Experimental Work

None,
bebe? Prcparation of Report

Date and information will be compiled and currently
maintained by means of tabs to this Annex, 4 preliminary report will
be prepared at the test site. The final report will be written follow-
ing return to USNRDL end will comply with the schedule published by the
Project Cfficer,

45 Eguipment Reguirements

These conctitute the equipment, supplies, and materisls
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,

L6 Instrument Requirements

46,1 Gamma detection instruments with continuous recorders,
as installed in fixed locations on both ships by 6,4f, See Tab B-8
for location deteils, ST. LOU S FRC

Les6.,2 Survey instrument and directional gamma probe needs

AR

53



L

will be determined by 6,44 to meet survey and monitoring requirements,
See Teb B=E,

4.7 Supporting Services Required at Site
47,1 QOffic St e_Space
See Tab B=9,
4.7.,2 Shop Facilities and Work Areas
See Tab B-9,
4L.7.3 Dtilities
See Tab B=9,
447,/ TIransportation
See Tab B=9,
4.7.5 Photographv
See Tezb B-9,
4.7.6 Specisl Services
See Tab B-9,
4.2 Manpover Recuirements
See Teb B=10 for personnel lists cnd schedules,
4.9 Shipping snd Transportation Requirements
See and air transportation and shipping recuirements for
personnel, ecuipment, supplics, and materiels are shovn in Tab B-ll,
4410 Costs
'See Teb B=12 for breckdown of budget and record of expendie-
tures,
5 Comm-nd and Communications Mattors ST. LGUIS FRC

Gonerel operationcl matters are as given in the besic plan, H-hour

is shot time,

R=hour is reboarding time on e particular ship,

S —
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5,1 Pre-Shot Preparation (Sec Tab B-13 for detuils and schedule)
5.1.,1 ZEguipmont end Facilitics Check

All firchose and hot liquid jot decontemination
cquipment will be given fullecapacity tests eboerd Transit ABLE, Finel
changes end modificetions will be made if requircd,

51,2 0ff=-Load Equipment

Deck=stovicd and othur equipment will be off-locdcd .
rnd plrced ashore in storago area,

5.143 Pointing of Ships

Sclected arces of both test ships <ill bu coetod uith
o spocial strippsble peint prior to the first shot. Assuming satis=-
foctory performence will be obtainod with this materical, the same or
lzrger arcas of both ships will be protocted with this material prior
to subsequent shots,

5,2 Dry Runs and Shot Rchesrsals (Scu Teb B-13)
5.2.1 Boarding of Shin

The borrding of Trongit ABLE will be rchoearsed by
sclectoed personncl from Toams B end C and, --hen aveilable, from Tcem
D, Thc sterting of the washdown system pumps will be accomplished
~nd the lighting off of one boiler will be simulated,

5.2.,2 Dccontaminction

Aftor the boarding of Transit ABLE, the monitors will
practicc their initizl monitoridg vhilec the sct=up crews move the de-
contomin~tion equipment into position, conncet firehoses and steam
lincs ond otheririse prepare for the scheduled decontaminection procedures
tvhich will then be simulated step-by=-step, This will include intor-

mediate monitoring, ,

5.2.3 Positioning of Tronsit BAKFR ST. LGuU IS FAC
The ATF will bring Transit BAKER clongside of Traneit
&BLE, Camels will be pluced betwoeen the vesscls if the water is rough,

Deccontamination equipment will be transferrod from ABLE to BAKER, Firc=-
hose and stoam lines will be strung from ABLE to BAKER, Supporting

r
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cobles will be provided, if necessary, Simuletion of step=wise docone
tamination will not bo repcated,

5.3 Typienl Shot Schedulao

5.301 Qgeratiggg Prigr tg H-EOHE

Nonsa,

5,3.2 Operctions Betweon H ond R Hours (Sco Teb B=13 for
Schedule)

543421 Organize decontamination creus, Complotc
treining and bricfing,

5¢3eR.2 Vorify crrangements for instruments and
survices mith 6.4d, 6.4f and 6,4g,

543+2.3 Check orrangements for transport of personncl
from personncl docontamination center to test ship ond return,

5.3.3 Opogrations Aftcr R-Hour
(See Tab B-13 for schedulc)

5¢2.3.,1 Assomble monitors and decont-minrtion tenus
end trensport to tost ship 4BLE in eccordanco —ith schedule,

5,3.3.2 Board ABLE and proceed vith decontaminction
os plonned,

5¢3¢3.3 Yhen decontaminction of ABLE has bouen
comploted, bring B&KER elongside and decontrminate in occordance with
-plan,

5., Botwocn-Shot Preparntion (Scc Tab B-1l4 for schedule)

5.4.1 After decontamination operations havc been completed,,
all equipment will be monitored, decontominated, checked and repcired
a5 NCCOSSary, ST, LGy par

5.4.2 Upon receipt of the monitoring deta after the first
shot, these will be analyzed to determine the esdequacy and efficiency
of the decontomination proccdures, the individuel methods and their
nanner of application, &ny indicated changes and irmprovoments will be
node wherever possible, Hot spots will be located and reduced if they

S——
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constitute hozards,

5443 The rosponsible officer will be advised regarding
personncl roquirements (Team D) end schedule for tho forthcoming shot,

5.5 Roll=Up Schedule (Sce basic plan ~nd Tab B-15 for schodule)
5.5.1 Industris)l Decontamination of Test Ships
The need for and scope of such industrial decon=
trmination ce mey be required for tho return of the ships to the
contincentel Unitod Stotes will be detorminced, It will clso be do=

cided if the conduct of this work at the test site is feasible, or if
“the vessols must be moved to o~ shipyard,

»
5¢5.2 Vhon all decontemination is complcted, the equipment
and tools will be cleened and repsired ns necessery, and packed for
shipment., Surplus materials and supplics will bc assembled and packed,

5453 All records and classified materiel will be processod
through the proper channels and preoperocd for tronsmittel to USNRDL,

£,6 Communic-tion and Timing Links
5.,6,1 Gonerel requirerents samc g in besic plan,
5,6,2 Additionnl facilities will bc supplicd by 6.4b,
5.7 Hoport Schedule
5.7.1 & proliminary report will bc issued ot tho test site,
8T. LGUIS FRre

5.7.2 The final rcport will bec preparcd at USNRDL, with
corpletion in accordance with the Projeet Officer's schedule,

10
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permanently assigned

C = Support 6 enlisted personnel
from Task Force for A/C

handling and decontam~
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l, GHEIFRAL SITUSTION

1.1 Gereral
Same &s 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 each test
(total of 6), One aircraft will be plsced on Transit ABLE and will be
washed by a washdown system designed particulerly for the purpose of
delivering water to all exposed surfeces of the eircraft., 4n identiceal
aircraft on Transit BAKER will not be protected., Continuous measurements
ill be made of the dose rates in and around both airplanes, After
transit, both planes will be removed from the ships at Eniwetok, &
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 hatch of each ship before each test., The pletes will
be rermoved and transported to Eniwetok Island with the eircraft. The
scquences of operstions outlined in Tab C-€ for the thrce shets will be
employcd after cach shot to deconteminate these pletes, Thc results of
these tests should indicute vhethor the decontaminzation efficiency of
the mothod is dopendent on the conteminating meterial., Doses to pilot
and croumen in tho operational situation will be ecstimated end possible
damagc to tho airceraft or aircraft componcnts by the sclt weter wvashe
down und othcr decontomination materials and methods, will be asscssed.

1,3 DPurvegse of innex

1.3.1 To describe in deteil the experimcntal objectives end
plen of ettack on Project 6.4c, ST. Loy 'a ree

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

1.4 Enemy Forces (Shot Schedule)
Seme s in basic plcn,

1.5 Friendlv Forces

1.5,1 Same as in basic plen,

-1a -
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1.5.2 Experimental e rcreft are F4U, type supplied by BiMR,
West Coast, They will be designated by code name of drone ship carricr
and shot to vhich exposed, Code nemes and Bureau Numbers are:

ABLE UNION Bureau No, 81624
B AKm n n n 81 724
ABLE KOON " " 81777
BAKFR " n n 81859
ABLE YANKEE " " 82022
BLKFR ¥ " n 97119

1,5.,3 The operation of removing these aircraft from the tost
ships, and roloeding onto the ships will be done with the aid of personncl
from tho support ships, Transport of aircraft to end from beach decon-
taminetion area 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 YAG's 39 and 40, Tcem 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 an Air Department
or dock division, No particular trade is required, nor any perticular
reting, The other three mey be non-reted deck personncl,

1,5.5 Dovelopment, provision and maintenance of non-manned
instruments will bc accomplished by Projeet 6.4f.

1,5,6 Provision and maintenance of manned radiac instrumcnts
nill be accomplished by Project 6,43, .

1.,5.7 Basic information regsrding physical and chcemical nature
of the contaminants will be supplied by Program 2, of Task Unit 13,

1,5.,8 Monitoring services,

1,6 Assumptions end Limitations

13 FRC
1,6,1 Same as in basic plen, sT. LOU ‘
1,6,2 Contcminstion of eircraft rbocrd a ship bcyond the region

of immobilizing demagc to the eircreft from an underwater atomic atteck
vill probobly present a hazerdous situation, both to the pilot and to the
hendling crew, A theoreticel enalysis, based on Bikini dets, has shovn
this to be the canse for weapons from 20 KT to 160 KT if ¢ contaminating
event similar to Bikini Beker occurs,

e/



1.6.3 It is ecssumed that the test aircraft will be contominated
(et the location aboard the teost ship) in the same menner end to the scme
extont in this operation that they mould at any locetion on the flight
dock of an eircraft carrier,

1,6.4 The dose to the pilot of the aircraft, as measured on the
two ships, will have two contributors; dose from the aircraft end dose
from the ship's surfacocs (deck, otc.)s It is assumed that it will be
possiblu to separate thc contributions of each of these sources, so thet
the situction existing with many aircraft and a wider deck can be computed,

1,6.,5 Informetion gained at this test rogarding the contamin=-
ability, distribution of contamination, decontaminability, effect of de=-
contamination methods and matcriesls, end requirements during decontamination
of manpover, materials and time can he used in planning for the rscovery
of contarincted aircreft aflost ond ashore,

1.6.6 It is presently extremely difficult to calculate the
shielding afforded either thc pilot or the crewmen by the airplenes
structure, An attempt will be made to compute this shielding velue, but
if it is not computable, any multiplication of doso retes as in 1,6.4
will bu of limited accuracy,

2, LISSION

2.1 To obtain information necesscry to determine the protcctive
velue end fecsibility of the ships washdotn system in protecting perked
aireraft cboard ship, and to evaluste selccted decontemination techniques
and moteriels,

2,2 To obtain informetion nocessery to ccmputc the hezards to
operction of zireraft on carriers following contaminetion by an ztomic
Teapon,

3, TASKS AND PLLN OF ATT:CK ST, LOuig ral
3.1 Rediction in and sround Each hircreft éaboard Ship
The test eircraft vwill be pleoced ebocrd ABLE end BAKER in
identicel locntions on the #5 cargo hateh cover, 4t three locations:
(1) in thc cockpit; (2) above thc deck in front of the aircraft, and

(3) in o location similar to (2) on #4 hotch, will be pleced spherical-
geonctry ionizetion ch:imbers attached to continuous recording mechenisms,
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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 rebosrding ship (maximum 100 hours) end (b) total dose during
this period, (The instruments and processing equipment are described

in Annex F,) 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 reeding which will
be subtracted from (2) to give the contribution of the sircraft to the
crewman's radiation exposure, (See Tab C-1 for detailed location plans
and Tab C-2 for retrieving schedule and available results,)

3.2 Radiction In gnd Around Each Aireraft on Eniwetok

With the aircraft on Eniwetok in a non-contaminetec area,
instruments (1) and (2) in 3.1 above will be set into operation in
identicael orientation, Processed data from instrument (1) will yield
information regording rediation exposure to the pilot in flight (no
rndiation source other than the aircraft); data from instrument (2) will
vield the crewman's rodiction exposurs from a contaminated eircreft
situated on & non-contaminsted surface, Teb C=2 gives operating schedule
end available results,

3.3 Effectiveness of Washdown System in Decontamin<ting Aireraft

Aboard Ehip

To determine how effective the woshdown system hos been a
number of studies will be conducted:

3.3.1 Qver=-all Monitoring of Aircrasft Aboard Ship

Beforce the sircraft are moved, a spot=check monitoring,
according to a predetermined plen, will be conducted aboard eech ship,
This monitoring will be conducted to obtein information regarding the
rodistion field eround the aircraft. (See Tab C-3 for monitoring plans
and aveilable results,) The two sets of readings (ABLE vs, BAKFR) will
be compered and any difference will be assigned as a decrease due to
washdown, unless known extraneous factors interfere,

ST, Loui3 FRC
3,3,2 Distribution Studies >

The distribution of contemination over the surface of
each airernft will be meessured both by beta instruments and directiomel
gamma instruments after the airplane has been moved to the beach and be-
fore any additional decontemination opcrations are begun, This will be
an indication of (1) possible proferential washing action by the wesh-
down system as installed (4BLE plane); (2) possible selective retention
of conteminant by veorious locales on the aireraft surfoce, and will
indicstc either a nced for rclocation of the aircreft washdovn system,

4
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or that tho system, as instzlled, was adequete. (See Teb C=4 for
monitoring plan end available results.)

3.3.3 Material Dampge VWashdovn Svstor

After the circroft arc removed from the ships, thoy will
be inspected in as much detzil as possible (governod by the radiologicel
sitution) to dctermine any physicel or strutural damage that can be
attributed to the effects of oither the contaminant or the washdown
system, Various circuits will be tostod, end, unless the radiological
situetion precludeus it, the engine will bu run, Results of this inspcection
and test will be used to predict useability of eircraft after washdovm
and, if tho effects ere dcleterious, will be used (1) to design countor=
mcesurcs against those effects, or (2) to remove the causos of these
cffocts, (Sec Tab C-5 for inspection schedule end aveilable results,)

3.4 Effcctiveness of lMsnusl Decontemination Mcethods and Equipment

' After the two planes have boen removed from the ships, and tho
forcgoing tests aond studies have been conducted, mnanual deconteminetion
proccdures will be corried out., These will be testcd on both planes.

3.4.1 Eauipment to be Used

Sce Section 4.5,

3.442 Methods end Procedures to be Used
An outline of these is included in Tab C-6,

3443 Efficiency of Contamination Removal

This measurement will be used to indicate the amount of
residurl activity removeblec after washdown (ABLE plane) znd the amount of
origincl rctivity removeble (BAKER plens) by the various decontamination
nethods, Residuzl contamination will be measured, giving the efficiency
of ecch mothod and the total of 2ll methods or combinetions of methods,
A4vailnblc results rre given in Tab C=6,

3u4eh Cost of Docontemination 51. LOUIS FRC

4L complete record will be maintzined of the amounts of
rnaterials znd munpowor oxponded during eech opcration, An analysis of
this record will yield information rogerding the material unit cost of
decontaminating fighter nircraft, Rates of operation will be recorded.

5
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Theso figures ccn be used in pleanning largo secle decontaminction
operations., Tho availcble record is given in Tab C-7,

3.445 Operational Advantagos

Observetion will be mrde of the advantagos and dis=~
cedvantegos of the various dccontaminstion mothods used with respect to
typicel opcretion capabilities and necessities aboard an zircraft
carrier, Informction gained will be used to recommend candidete methods
aboerd ship, Rosults of theso observations are given in Tob C=-7,

3.4.6 Moterial Damage Docont-mination

The same type of inspections and tests vill bc con=-
ducted as in 3,3.3, These inspections and tosts will be conducted
nfter cach decontemination opcration ashore, (See Teb C=5 for inspcction
schodule =nd available results.)

3.5 Decontamination of Tost Plates

The nine (9) tost plates will be removed from the ship end
transported to Eniwetok Island for decontemination, The group of nine
(9) plates will be divided into three (3) sub-groups of throe (3) plates
cach., The decontamination sequsnces for shots 2, 4, 6 will be employocd
on these plates, using one (1) sub-group of plates for each decontraminztion
sequence, cfter ocach shot, These tests 7ill provide information vhich
ecn be used to determine the depondence of cach docontamination sequence
on the contemin~ting mcterial, Portable gomme instruments will be used
to monitor these plates, Sco Tab C=6 for further information.,

3.6 Doses to Decontemination Crevs

The crews that decontaminate the ~ircraft ashorc will wear a
spocial sot of dosimetors furnished by Project 6.4g. This sct of dosi«
neters will be worn by the men only while they sre actunlly decontaminnting
the circraft or engcged in operations concerning this docontamination
process, At all other times the dosimeters will be stored in a location
vith as low a background as possible until thoy ere delivered to 6.4g

for processing, ST. LOUIS FRC

Results of this investigction will yield information regarding
totel dosc to porsonnel in an otherwise non~-radiozctive ficld from de=-
contemineting (1) an aireraft weshed down previously (ABLE aireraft), ond
(2) en unprotected aircraft (BAKER eirercft), and arc recorded in Teb C-8,

AR
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4, ADMINISTRATIVE AMD LOGISTICAL MATTERS (Test Preparation, Support
and Rolleup

4.1 Pre~Test Work at USNRDL

4ell Washdown System Degign

In order to predict the probable pattern of residual
contaminant &fter washdown, a seriss of tests were conducted at NRDL
to determine the effectiveness of a film of water flowing over a sur-
face in removing a fluorescent simulant, 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 washdown
system turned off, and (2) with the washdown 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 weshdown system around a complete aircraft,
e nozzle arrangement was set up end tested at USNRDL, A dud FLUj was
procured from NAS Alameda in September 1953 and delivered to USNRDL
for test purposes, The preliminary nozrlc 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 «
deteiled description of the equipment used, the washdown system end
available results of system tests,)

41,2 Eguipment Tests

The ACC is lending USNRDL a clecaning unit vhich providcs
facilities for hot liquid cleening, steam cleaning, and pressurc¢ washing.
When the cloaning unit errives at USNRDL, Team A will check it for proper
poerformancce along with othor equipment such as the portable pumps, Sellers
units, etc, Those eguipment tests will servc as a training pcried for

Toam 4, ST. LOUIS FRC
4.1.3 Leboretory Investigation of Cleaning Agents

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

The 1lifting gear will be permanently installed on
the forward part of the alrcraft, 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 ecccessory section, Rigging will be made up for each air=-
creft, The cowling modification and fabrication of rigging will be
accomplished at NAS Alameda, (See Tab C~ll for modification plans,)

bele5 Instruments

Fixed gamma recording instrumonts are being developed
by the NRDL Laboretory Instrumentetion Branch, A directioneal gamma
probe is being doveloped to supplement the existing USNRDL bete probes,
Se¢ Annex E for details, Standard rediac sets will be used for survey

purposes,
4e2 Pre=-Test Work on Transit ABLE and BAKER at USNRDL

4oRel Location and Scecurine of Test dircrafi

An aircraft will be instzalled on #5 hatch on each ship
during sea trisls in the Sen Francisco area, Loading cond securing
arrangements for both sea shipment and test operations will be determinod
during these trials, Three aircraft will be loaded on esch ship for
transport to thc test crea, See Tab C-1 for details, Procedure for
loading and unloeding the aircraft will bo checked out, These two air-
craft will be installed at NAS Alameda by the NAS Alamede Supply Depcrte
ment, (Sec Teb C~1 *or details,)

4.2,2 Tosts During Sea Trisls ST. LOUVIS FRC

A final check of the weshdown system will be made with
the aircraft on #5 hatch, The water coverage will be documonted and thc
system will be modified if the water coverage needs improvement, The
location, connection and oporation of thrce four-pi instrumcnts will be
checked at this time with personnel of Projcct 6.4f,

Le3 Post-Test Work on Tronsit ABLE and BAKTR

Sce rollup,



Lo/ PosteTest iork at USNKDL
bebel Post=Test Experimentel Work

None,
Lele? Data Reduction

The data obtained from the gamms recording instruments
will be reduced by Project 6.,4f, Some of these data will be reduced
at test site,

4e4e3 Report Writing

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 Recuirementsg
These requirements consist of equipment necessary to decontaminate

the aircraft on Enivetol: Island end tools required to maintain and repair
 the equipment and aircraft, (See Tab C-12 for a detailed list,)

4.6 Instrumer: Reguirements
46,1 Three fixed gamma four-pi ionization chambers and
continuous recorders will be installed by 6.4f on beard each ship. (See
Tab C=1 for details of location.,) Sh.oPBL kY

4-6,2 Survey instrument and directional probe requirements are
given in Tab C~13.

4e¢7 Supporting Services Required at Site
4o7¢1 Qffice and Storage Spage

See Tab C~14,

4.7.2 Shop Facilities and Work Aress
See Tab C=14,
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4,7,3 Utilities
See Tab C-14,

4744 Gr Water n t ent Movement
See Tab C=14.

447.5  Ehotography
See Tab C~14.

47,6 Specisl Services
See Tab C=~14, -
4.8 lLianpower Reguirements
See Tab C-15 for personnel lists and schedules,

4.9 Shipping and Transportetion Requirements

Sea and air shipment requirements for matcrials, test samples
and personncl to and from test area zre shown in Teb C-~16,

4¢10 Costs

See Tab C=17 for breakdown of budget and record of expenditures,
5. COMMEND AWD COMMUMICATIONS MATTERS (Tust Operations)

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

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

ST. LOUIS Fi
5.,1.1 On=Sitc Equipment Chock end Calibration ©FRC

Viater linos will be connected to the clesning unit and
sufficient operation of the unit will be conducted to determine its perfor-
monce, Boostor pumps will be added as neccssary to give the required
water pressure, Other items of ecuipment including water hoses and pumps
will be tested for proper performence, The aircraft engines will be run
up periodicelly, The radio equipment will be chocked for proper operation
after the aircraft hes boen loaded on the ship.

10

69



Ay

5.1,2 Off-load Extra Test Aircraft

Two test aircraft will be off-loaded from both Transit
ABLE and BAKFR and transported to Eniwetok for stowage. (Sec Teb C-19
for aircraft off-loading pl&n.) Tho aircreft which is installed on #5
hatch will be left on the ship for the first tost,

5,2 Dry Runs ond Shot Rohoarscls (Sce Tab C=18 for scheduls)
5¢2,1 Off Lozdinz of Aircraft

The procedure for off=loading the airereft aftor R~hour
will be checked out. (Sce Tab C-19,)

5.2.2 Deccontamination of Aircraft

Using o test aircraft spotted in the propor location
in tho deconteminetion strip, the monitors will practice thoir initial
monitoring operation., Decontamination equipmont will be moved into
position and the stepwise decontaminstion operation will bo simulated,
Thesc operations will be used to train Teem C when they arc cveilable,

5.3 Tvyoic-l Shot Scheduls

5:3.1 Operations Prior to H=Hour

None,

5.3.2 Operastions Between H end R Hour (Sec Tzb C~18 for
Schedule,)

5.3.2,1 Make final check on all equipment,

5.3.2.2 Organize decontaminaztion crews and complete
training,

5¢3.,2,3 Contact 6.4d, 6.4f ond 6.4¢g and complete
arrangemoents for instrumcnts and services,

5.3.2,4 Chock arrangenents with J6 for cquipment ond
porsonncl to off-lozd the aircraft, transport it to the freight piler
and tow it to the decontemination strip. ST. LOU:S FEC

5.,3,2.5 6.4c reprosentative proceed to Transit ABLE
and BAKER with berge for the off-londing of aircraft,

11
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5,3.3 Operptions after R-Hour (See Tab C-18 for schodulc.)

50.3¢3,1 Off-load circraft from transit ship to LSU
using winch and boom on ATF-106, Remove gamma detector from cockpit
and #5 hatch (o8 in 4.7.6), Schoduled time of off-loading after R-Hour
to be coordinated with Projoct 6.4i and J6,

5¢3e3.2 LSU with eircraft procced to froight dock
et Enivetok with zircroft, Unload aircraft end attach towing gear,
Tow the sireraft to the docontamination strip, (Oporations porformed

5¢3¢3¢3 Sct up gamme detoctors in cockpit and immedintely
forvuerd of the wing, Proceed with monitoring, inspections and stepuise
decontemination, Monitors will be required (as noted in 4.7.6), equipped
with bets, gomme, directional gemma instruments and wipe sampling equip~-
ment,

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

5¢4¢1 Aftcr the deconteminetion operations have been completed,
all equipment ill be checked and repaired s necessary,

5.402 Yhen procossod monitoring data is aveilablc from the
first shot, it will be studied to determinc itS adequecy and the efficicncy
of tho washdown system, Hot spots will be locrtod and the washdowm systenm
will be modificd if the weshing action con bo improved, Pipe eveilable
from the ship's stores will be used for this work end it will be accomplish-
ed in conjunction with Projeet 6,4a,

5.4¢3 Two test aircraft for next shot will be transported
from Eniwetok Island to Teansit ABLE and BAKER and loaded on #5 hatch,
(See Tab C=19 for details,)

5e¢4e4 All operations snd procedures will be carefully checked
and improved where possible,

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

5¢5.1 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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5¢5.2 Alrcreft

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

5¢5,3 Records ond Clessified Materjal

All records and classified material will be cleared
through the appropriste channels and prepared for transmittal to UCNRDL,

5.6 Communication and Timing Links

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

5.7 Report Schedule

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

ST. LOUIS FRC

)]
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ANNEX ®C"
LIST OF TABS

Tab Paragraph

No, Reference Tab_ Contents

C-1 3.1, 4eRJ1, 46 Detailed location and securing plans of
aircraft and instruments on ABLE & BAKER

C-2 3.1, 3.2 Four-pi instrument data-retrieving plan &
available data

C-3 3.3.1 Shipboard aircraft monitoring plan &
availeble results

C=4 3.3.2 Plan for distribution studies on aircraft
at Eniwetok before manual decontamination
and aveilable results

C=5 3303, 3446 Material damege inspection plan, and
available results

C-6 3e4ey 34443 Decontamination methods znd procedures, and
availeble results

C-7 3ededy 34hd5 Cost of decontzmination and observations of
operational advantages, availeble results

C-8 3.5 Doses to decontamination crews, available
data

Cc-9 4el.1 Washdown system design and evailsble rosults
of system tests

C-10 4el.3 Laboratory investigation of cleaning agonts,
history and available results

C-11 Lol Modification plan of aircraft for loading
and hendling

C-12 4e5 Equipment requirements

C-13 46,2 Requirements for instruments to be supplicd
by Project 6.44

C-14 LaTely 472,407 Requirements for supporting services

LeToly 445,447 6

c-15 4e8 Monpower requirements 7. LOUID i€

C~16 4.9 Shipping and trensportetion requirements

C~17 410 Cost breakdown
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LIST OF T4BS

Tab Contents

Teb Paragraph

No, Refercnce

0“18 5.1, 502, 503.2,
54343y 544y 5.5

C=19 50102’50201,50403

Time schedule for operations

Aircraft handling plen at Eniwetok

ST_L0023FRC
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ANNEX ‘DY
SURVEY AND PHOTOGRAPHY

TASK ORGANIZATION

Group Leader - R, C, Barry

Teams Manpewer
4 - Technicsal ‘ R, C, Barry, Leader
Ho Les
B - Monitors 10 enlisted personnel from

ship's company
100 enlisted personnel from
Task Force

C « Support 1 instrument repairmen frem
NRDL or T, I,

ST. Louis 1C

Y, 05 - 5y
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1. GENERAL SITUATION

1,1 General

Same as in basic plen,

1,2 Nature and Scope of Work

To plan, organize and instruct survey parties and conduct
detailed initial radiological surveys on test ships, both above and
beclow decks, To obtain such survey data as aro rcquired for various
investigetions being conductod under Project 6.4. These include
the Washdown Group (6.42), Ship Decontemination Group (6.4b), Aircraft
Studies Group (6.4c), Interior Contaomination Group (6.4¢), and the
Shielding Studies Group (6.4h)., To photograph the faoll-out on Transit
BiKFR, To procure, celibrete, store, meintain and issus special
rediological survey instruments for Projcct 6.4

1,3 Purpese of fnnex

1.3.1 To describe in detail the support functions ond
plan of attack on Project 6.44.

1.3.2 To provide detailed information on the operationel
and logistic requirements of Project 6,.,4d. :

1,4 Enemy Forces (Shot Schedule)
Seme as in basic plen,

1.5 [Eriendly Forces
1.5.1 Same as in basic plan,

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

Gamma survey (radiac!instrumcnts from USNRDL stock

Diroctional beta and gamme instruments from Instru-
ments Branch, USNRDL

Laboratory counting equipment from USNRDL stock

Additional radiacs (if necessary) from Tesk Force
Rad Safe or Project 6.4g. ST, LGUIS FRC

l.,5.3 Ten permanently assigned survey enlisted personnel
7ill bo obtained from the 6.4 ships' company. Onc hundred additional

1. . AR

74



cnlisted personnel will be obtained o8 needed from tho Tesk Force for
radiological survey,

1.5.,4 Meaintenance end calibration of portable gamma survey
instruments is to be accomplished by Task Force Rad Safe,

1.5.5 Meintenance and calibration of the directionel beta
and gamma instruments end the laboratory counting egquipment will be
accomplishod 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 Photogrephic film will be stored and processed by
the Task Force Photographic Unit,

1.6 fLssumptions ond Limitations
1,6.,1 Same as in basic plen,
1.,6.2 Seme as Annex 4, B, C, E, and H,

1,6.3 The gamma survey instruments (radincs) will be uscd
for measuring gross gamma fields only, It is assumed thet these instru-
ments will not detect beta radiation,

1.6.4 The directionnl gamma probe will be used for messuring
gamma radiation vith a 60° conc, This will be roughly a 36" circle
at 30" from thc surfacc, Dircct bota radistion will not be readily
dctected by this instrument because of the 30" working distence, and
thc thick window in the GM tube detector,

1.6.5 The directional bete probe will bo used for measuring
only bets radiation emitted from 100 sq, centimeters directly under
the probe window, Gamma radiation will be electronically cencelled
from all roadings. The instrument will be held 1/4" from the contaminated
surfoce, This instrument will only be used to moeasure localized con-
temination on non-porous surfaces, or surfoces not covered with some
material which would absorb significant emounts of bete radiation, It
is assumod thet thero will be a definite retio, et any one time, between
beta end gamnc rrdietion so that beta rerdings may be roughly converted
to locelized gomma readings, o7, LOUIS TAM

1,6,6 Removable contamination presumably constitutes a
hazard to personnel even in- lov redietion fields. Therefore, wipo

SE——
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semplcs will be taken from surfeocos undergoing decontemination,to dotor-
nine the relationship betwecn the reduction in radiation fields and
rcduction in ‘amount of removable contemination.

1,6,7 It is assumed thot thore will be somo visible
phenomenon essociated with the fall=-out on Trancit IiBLE and BLKER, The
fall=out should be in the form of a mist or rain vhich may be photo=
graphod with propor lighting and suiteble optical equipment,

2, MISSION

2.1 To coordinecte the procurement of radiological survey date
as requircd for the verious investigations being conducted under
Project 6,4. To orgenizec and instruct survey partics * . .- .%

s =, . - and conduct surveys of the test ships and c1rcraft to
obtain the above data,

2,2 To photograph the fall=out on Transit BLKER,
3. TLSKS LND PLLE OF ATTLCK

3.1 Portable Instrument Storage and Issuo

A1l portible radiological survey instruments will be stored,
mrinteined, end issued from a single location, The Rad Scfe building
will be used for this facility., Dry=-box storege will be provided for
thc Beta Probes and the indicating instruments for the Dircctional Gamma
Probe,

3.1.1 Beforo-Use Instrunent Check

Before issue, each portable instrument will be checked
for battery condition and celibrnted ageinst a single source, Before
ecch group of tests, each instrument will be celibrated against a group
of standerds (beta probes) or on a cobalt range (gamma instruments),

Beta probes will be placed in plestic begs before issue,

3.1.2 4ifter-Use Instrument Check ST. LOUJIS FRC

4fter a porteble instrument 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, and
checked for proper operation and calibretion, The instruments will then
be stored under proper conditions so as to be ready for ro-issue,
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3.2 Rediologicrl Survevs

Radiological surveys will bo conductoed in esccordance with
the requirements of the various 6.4 problems, Insofar as possible,
fixod survey stotions will be established on the ships end eirecreft,
This will involve peinting suitable marks end symbols et the survey
points to indiccte to the rcdiological monitor the number of the survey
point (station) and the type of measurements to be taken (betz, gemma
or wipe semple), This will materially aid the semi~-skilled monitor
in toking proper measurements for "before" and "after! date. (Sece
Tnb, D=1 for rediological survey stetion mrrkings),

3.2.1 Rediologicel Surveys for Waoshdown Group (6.4a)
Required surveys for 6,42 are listed in Tab D-2,

3.2,2 Rndiological Surveys for Shi econtominstion
G b

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

3.2.3 Radiological Survevs for Aireraft Studies Group (6.4c)

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

3.2.4 Rodiolozicn

Group (6.&52

Required surveys for 6.46;¢ listed in Tab D=5,

3.2,5 Rodiologic~l Surveys for the Shielding Studies
Group (6.4h)

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

3.2.,6 Consolidatod Reouirements for Shipboard Rediological

Suryoeys ST. LOUiS £ac

The requiremcnts of groups 6.4, 6.4b, 6,40, cnd
6.h vill be consolidated into one shipboerd radiological survey, This
will bc done to minimize duplication of mernsuremonts, ond reduce the
nenpover rnd doscge requirements of 6.,4d., (See Teb D=7 master plan),
(See Teb D-8 for survey dote sheots,)
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3.3 Radiological Survey Rough-Dats Hondline

411 rediologicel survey data sheets will be turned into
Group 6.4d so thet propocr calibretion, docay end other factors may be
eppliod to the rough detc, The finished datn will be supplied to the
group roquosting the surveys, and en edditional copy will be posted
for all interested groups to inspect. (See Tab D=9 for the correction
foctors required for various instrurments cnd measurements,)

3.4 Instruction of Radiological Survey Monitors

3.441 Enlisted Personnel 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 recsive
training in basic concepts of nuclear radiation, the operetion of the
verious survey instruments, and data taking., Training will commence as
soon as the men are designated, (See Teb D-10 for training progrem),

30402 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 perticular instru-
ments they will be using,end proper techniques for recording data.

The cadre from 6. ships (3.4.1) will aid in instructing the Tesk
Force personnel, (See Tab D=10 for Training Program,)

3.5 Technical P h

One camera station on Transit BAKER will be remotely operated
to teke ssquence photographs of the fallwout, The object will bse to
determine, qualitatively, whether the fall-out was composed of a mist,

e fine spray, 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 stotion will consist of & Bell & Howell
16 mm magezine movie comera 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,
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The camera essembly 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 terget
so that its light will determine the exposure of the film regcrdless
of ambient light conditions, A timer clock will be used to turn the
camere on at H hour and turn the camcra off at H ¢ 4 (480 frames
being exposed). (See Tab D=1l for & layout of equipment,)

3:5,2 Loading and Adjusting Cemera gnd Lights

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

3.5.3 Recovery of Film end Securing of Cemere Station

At ecbout R + 1, one man will borrd the ship, end
secure the camera station, The porthole will be covered ond the flash
lamp disconnected and removed from the ship for decontomination and
storage, 4s soon as thoe interior of thc ship mey be entered, the
caemera will be unloadcd ond the film removed from the ship for process=
ing. (See Tab D-12 for rccovery =nd securing deteils,)

3.5.4 Processing Films and Reading Results

The exposcd and recovered film will be processed
as soon as possible by the Lookout Mountoin Laboratories, As soon as
they are processed,the negative films will be previewed with e 16 mm
projecctor, This will show gross changes in the appearance of the
target as wcll as suspended large drops or particles, Detailed in=-
spection of the films will be delayed until return tc NRDL,

4o ADMINISTRATION AND LOGISTICAL MLITERS (Test Proparction,
Support and Roll=-up

4.1  Pre-Test Work at USNRDL $T. LOUIS FRC

4e1.1 PEvalustion of the Porteble Betz Probes
A prototype bsta probe will be tested to dctermine the

6
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following: mcchanicel operating charactoristics of instrument; durebility
and ease of meintenance; linearity over singlc renges and between renges;
tomperature and humidity depcndence; gamma field dependence-discrimination
sgeinst gemmas of various energics and intensities; goometry of the

probe, (Sec Teb D=13 for deteile of testing program,)

Lele2 Relinbility of Measuring Bete Radietion in the Field

A scries of laboratory tests will be conducted to
determine vhethor beta rcadings may be correleted to dircctional gamma
recdings., 4 scries of test penels mede of "shipboard" surfaces will
be contaminated with mixed fission products, Porous and non-porous
surfeces will be used as well es samples with crevices. The contaminetion
will be mixed with verious salt concentrations of sea vwater to obtain
various amounts of salt incrustation on thc test pancls., The ratio of
botz to gomma reedings will be determined for each of the test pencls,
The directional bota probe will be used for measuring tho bota radiation.
(Soc Tab D=1/ for dctzils of tho tosting program.)

4s1.3 Yipe Sampling Technigues

Thce newly dosigned wipc sampler will be tested to
determine its efficiency on verious surfaces., A standardized procedure
will be established for wipc sampling vhich will include the proper use
of the sampler, placement of filter prper wipe semples into bags, and
rcading the vipe samples with a laboratory typo sceler and rote meter,

Lol Tuchnical Photogra

Developmental tests will be conducted to d etormine the
best film to usc in the 16 mm shielded cemera, the bost lighting techni-
que to use cnd the best target or background to use to detect the fall=-
out on Transit BAKER, The proscont cemerz 2nd synchronizer will be check=-
ed for smoothness of operetion and resolving power of tho optical
system, (Tab D-15 includes test deteils,)

4ele5 Trainine of Enlisted Personnel for Rodiological
Survey Yoni N
urvey Monitors sT,LOU“SFRQ

If possible, the enlisted porsonnel from the 6.4
ship assigned as radiolozicnl survey monitors will be given treining
at USNRDL or ot the Damecge Control School, T. I,, before leaving for the
test site, (Sec Tab D=10 for Training Progrem.)
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4.2 Pre-Test VWork on Transit ABLE and BAKER nt USNRDL
4e2,1 Installation of Technical Photogrephic Fouipment

The lead camera shield and porthole will be in=-
stelled on tho main dock of Transit BAKER in the deck house. Laomp
breckets and an electricel connector will be installed above the port-
holc, Provisions will be mede for securing the target or beackground
board)to the bulunrk opposite the porthole. (Sce Tab D-16 for draw-
ings,

Le2,2 Tosting of Photographic Fquipment Aboard
Irensit BAKER

The photographic equipment will be instelled &nd
tostced sboerd Transit BAKER under sirulated test site conditions,
Opcrational relicbility of the apparctus will bo checkod, The test
filn will be processed ond inspected for readebility.

Le3 Post-Test Work on Tronsit ABLE and BAKFR

Sce roll-up,.
Le4 Post=Tcst Work =t USNEDL

Lelol Post-Test Experimontsl Work

None,

4ebo2 Deta Roduetion
A1l field data will be recopied on clezn deta shects,

Where applicable, instrumcnt calibration factors will be applied to the
deta before delivery to the requesting investigntor,

4oke3 Report ¥riting
Report information will be kept current by mcans
of tabs to this anncx, Preliminery report will be written in field

from this information, Final rcoport will be written upon return to
USNRDL to fit schedule laid cdown by Project Officer,

L+5 Eguipment Reguirements 57T, LOoJi3 FRC
Thesc requirencnts consist - of electrical instruments ond

8



special dry-box storage facilities to check and maintain survey instru-
ments)and components of the camera station, (See Tab D=17 for a detailed
list,

4.6 Instrument Reguirements

46,1 Required will be gamma survey meters (radiacs),
directional beta probes, directional gamme probes, wipe samplers and
laboretory counting equipment, Spare parts and batteries will be in=-
cluded for all instruments, Calibration sources will be availsable
for the directional beta and gamma instruments, (See Tab D-18 for a
detailed 1list,)

4¢6,2 Components of the camers station on Trensit BAKER will

be required, Required will be a camers, lead shield, prism, lights,
terget, timers and film,

4«7 Supporting Services Regquired at Site
4.7.1 0Office and Storaze Space
See Tab D-19,
4Le'Ts2 Shop Facilities and Work Aress
See Tab D=20,
4.7.3 Utilities
See Tab D-21,

‘4.7.A Ground end Weter Trensportation snd Fouipment Movement
See Tab D=21,

47,5 Photography

See Tab D=21,

4Les7.6 Special Services
See Tab D=-21,

4.8 Manpower Reguirements
See Tab D=-22 for personnel lists and schedules,

]

“RC

s

ST. LOUIS
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4,9 Shipping znd Transportation Requirements

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

4,10 Costs
See Tab D-24 for breckdown of budget and record of expenditures,
5. COMMAND 2= COMETUNICATIONS MATTERS (Test Operation)

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

5.1 Pre-Shot Preperation
501s1 Marking of Radiolozical Survey Stations

Radiological survey stations will be painted on Transits
ABLE and BAKER in accordance with Tabs D-l and D=7, Group 6.,4c will
mark the radiologiczl survey stations on the aircraft,

5.1.2 Assemblv of Photographic Station

The photographic equipment will be installed and
assembled on Transit BAXER according to Tab D~11,

5.2 Dry Runs and Shot Rchearszls (Sce Tab D=25 for scheduls)
5.2.1 Photographic Station

The camerz 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 ropeat dry run will be madec,

53 Txgiggl Shot Schedule

5.3.1 Ovmerations Prior to B-Hour ST, w23 “RC

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

10

S—
¥S



proper opcration, The target will be cleaned and adjusted if necessary,
The timor clock will bo set to turn the camcra and lights on at H hour
end off at H ¢ 4, (Sec Tab D=12 for operating details.)

56342 grations Betw H and R
5.342.1 Make finel check on all instruments,
5e3e2.2 Organize survey toams and continue training,

54343 eration er R-H (See Tab D-25 for schedule)

5.3.3.1 The first rediological survey will be initiatcd
aboerd Transits ABLE and BAKER in accordance with Tab D=7,

5¢343.,2 At gbout R ¢ 1, one man will heve the task of
rocovering the film end securing the camecre station on Transit BAKER,
(See Tab D-12 for rocovery and securing dcteils,)

5¢3.3.3 Required radiologicel surveys for the aircraft
Studies Group, 6.4c, will be initiated as outlined in Tebs D=4 end D-7,

5,4 Botwsen-Shot Preparction (Sce Tab D-25 for schedule)

5e4el Check condition of markings at Rediologicel Survey Stetions
and repaint wherse necessary.

5.4,2 Check and calibreate all instruments.
5.4+3 Continue treining of monitors (Tab D=-10).
5¢4.4 Recheck operation of camere station according to Tab D-12,

54445 Rough deta will be corrected for instrument calibration,
docay and other factors, (Seec Teb D=9 for dectails,)

5.5 Roll-up Schodulo (Sec besic plan end Tsb D-25 for schedulo)
5.5.1 Packing ST. LOU!IS FRC
Whon all radiologicel survey opcretions have been completod,
the instrumcnts, parts and equipment will be packed for shipment, The

camera station will be disassembled after the last shot and the componcnts
packed,

11
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5,52 Records and Classified Material

All records and classified metcrial will be clearcd
through tho cppropricte channcls and preprred for transmitt~l to USNRDL,

5.6 Communication snd Timine Links

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

5.7 Report Schedule

The final report should be completed three moaths after
personncl return to USNRDL.

ST. LoU!S FRC

12



LIST OF TABS
ANNEX "p*
Tab Paragraph
No, Reference Tab_Contents
D=1 3.2, 5.1 Radiological survey station merkings-
D=2 3.2.1 Radiological surveys for Washdown
Group 6.4a
D=3 3.2.2 Rediological surveys for Ship Decon
Group 6.4b
D=/ 3.2.3, 5.3.3.3 Rediological surveys for Aircraft
Studies Group 6.4c
D-5 3.2.4 Radiological surveys for the Interior
Contamination Group 6.4e
D~-6 3.2.5 Radiological surveys for the shielding
Studies Group 6.4h
D~7 3.2.6, 5.1.1, 5.3.3.1, Consolidetion requirements for ship~
5.3.3.3 board radiological surveys
D-8 3.2.6 Radioclogical survey data sheets
D-9 3.3y 54445 Data correction factors for survey
instruments '
D-10 344, 3.4.2, 4.1.5, Radiological survey monitor training
5¢4.3
D-11 3.5.1, 5.1.2 Shipboard camera station layout
D-12 3.5.2, 3.5.3, 5.3.1, Shipboard camera station instruction
563632, 5444 for operating, recovering film and
securing camers station after shots
D-13 4.1.1 Evaluation and testing of the
directional beta probe at USWRDL
D-14 4ala2 Laboratory tests to establish the
reliability of measuring beta
radiation in the field
sT. LOUIS FRC
D-15 beled Technical photography development

tests

&



LIST OF TABS
ANNEX "D"

Tab Paragraph

No, Reference Tab Contents

D-16 4e2,1 Installetion of technical photo-
graphic equipment

D=17 45 Equipment requirements

D-18 46,1 Instrument requirements

D-19 471 Office and storage spece

D=-20 4.7.2 Shop facilities and work areas

D-21 44703, 4eTedy 476 Utilities required, ground &nd water
transportetion and equipment move-
ment, photrgraphy and special
services

D-22 4.8 Manpower requirements

D=23 449 Shipping end trensportation require-
ments

D=24 4.10 Budget and record of expenditures

D-25 5.4y 5.5 Between-shot schedule, roll-up

schedule

§T. LOUIS FrC

14




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.l 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. C, Sherwin

J. V. Zaccor

H. B, Johnston

R. E. Rexroad (ACC) loan from
PrOjeCt 605

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. LOU'S vRC

1.3 Purpose of Annex

l.3.1 To describe in detail the experimental objectives and
plan of attack on Project 6.Le.

SETTR—— ), .
O YL WS- (S8 )ag? £e-571
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l.3.2 To provide detailed information on the operational and
logistical requirements on Project 6.le.

1.4 Enemy Forces

Same &8 in basie 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.Lf,

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

1.6 Assumptions and Limitations

1l.,6.1 Same as in basic plan.

1.6.2 Contamination of interior compartments of ships beyond
the region of immobilizagtion 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. LOU:S FRC
2.1 To 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 activity in spaces and

ducting.
2 L
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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 thnt +the observed iuterior hazards
may be susceptible to interpretation.

2, 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 instazlled 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:

a. 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 ~5C
Item a will be obtained on Rfl-day by means of a survey of exterior
surfaces of ducts with beta and gamma survey instruments. Item b 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 Rfl-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 systems,

3 A
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31,2 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.

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

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

€. 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 samplers at various 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 elbow that the latter will not influence the air stream
at the opening of the tube. Duct 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 constznt number of cubic fecet per
minute and since the filter paper will move from onc roll to another at
a constant speed, the activity on the paper should be directly proportioral
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 cownter attached to a rccording
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 lnovn amounts of the predominantly occurring isotopes in the correct
proportions. ) ST, LOUIS FRC

Item e will be obtained by usc of gamma time-intensity
recorders described in Amnmex F, By proper location and sclcctive shield-
ing, these instruments will bc used to detcrmine 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 intonsity of the total gamma field as a function of time at the point
of mcasurement.

by AN
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3.2 Dcposited Material in Compartments

A survey of each ventilated compartment will be madec under the
supcrvision of Program 6.Ld subsequent to rccovery of samples. It is
intended that specific points be mecasured during this survey and that
thesc points bc delineated by some suitable marking prior to the actual
test. If each point is mecasured at thc same distance from the surface,
then the rclative 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 intakc duct and the air sampler in thc cxhaust duct. Pro-
sumably, the diffcrence betwecn the total activities rccorded by thesec
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,

Millipore filtcrs obtained from the particle collectors will be
radioautographed and the active particles will be measured to obtain an
gstimatc of thc 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 thec exhaust duct air samplers.

3.4 Neture of Active Matcrial in Ducts and Spaces

See Tab E-11.
L, ADMINISTRATIVE AND LOGISTICAL MATTERS (Test Prevaration,Support & Rollup)
L.l Pretest Work at USNRDL

L.1.1 Filter Paper Investigations

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

4.1.2 Model Construction and Testing ST. LCUIS FRC

Air flow characteristics and deposition sitcs have been
investigated by means of a reduced-scale boiler model and a full-scale

5 Ay
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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-L. “~

L.1.3 Preparation of Prototype Air Samplers

Drawings are in Tab E-5,

L.l.h Preparation of Prototype Particle Collector

Details and drawings are in Tab E-6.

L.1.5 Preparation of Prototype Beta-Decay Monitors

See Tab E-7 for details.

L.l.6 Construction of Counting Chambers

Available results are in Tab E-8.

4.1.7 Duct Section Design

See Tah E-
.2 Pre-test Work on TRANSIT ABLE and TRANSIT BAKER

L4.2.1 Experimental

L.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.

Lh.2.1,2 Pitot traverses will be made in the ventilation
systems with the same objectives as described for the boiler air systems.
The majority of ventilation measurements will take place aboard TRANSIT
BAKER. For details, see Tab E-9.

L.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

L.2.1.L One air sampler will be operated in the wash-
dovm spray of TRANSIT ABLE during 2 sea trial to determine the resistance
of the instrument to such abuse.

6 r ]
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L.2.1.5 All the instruments associated with Project 6.le
vill 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.

L4.2.1.6 Any experimental work left uncompleted at the
time of departure .of the ships for the site must be completed by Project
6.Le personnel aboard the ships prior to arrival at the test site.

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

Lh.2.2 Operational

L.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.Le
personnel. Except for a few cases, none of the instruments neced be
moved from their initial installation points. The exceptions include
several air samplcrs in the boiler air system and several clock-wound
recording instruments,

L1.2.2.2 Practice rccovery 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.

L.2.3 Instrument Checkeout and Maintcnance
Sec Tab E-9,

L.3 Post Test Work at USNRDL

L.3.1 For Project 2.6a analyses of samplcs, scc Tab E-11,

4.3.2 On the basis of the results from radiochemical analyscs
of duct sections, standards will bec preparcd to calibrate the counting
results of the air samplers and duct scctions in tcrms of disintcgrations
per minute. Sce Tab E~11,

S EFRQ
L.t Equipment Requirements ST. LOUIS i

Equipment will includce sparc parts for all instruments installed
by 6.4c, hand tools, testing cquipment, and miscellancous items included

7 AR
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in thc ship's allowance. As thesc items arc compiled or anticipated
they will be includcd in Tab E-12,

L.5 Instrumcnt Rcquircments

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

Lh.6 Supporting Services Required

4.6.1 Lab and Shop Facilitics

Onc workshop has been provided aboard each ship for main-
tcnance and repair operations. One shop exists aboard TRANSIT BAKER and
a machine shop will be availablc at Parry Island if the shipboard
installation is inadequatc. Storage space vwill be nccessary at Eniwetok
Island for samplec return boxes,

L.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 rcquired for all the test compartments and the
fircrooms during recovery, decontamination, survey and maintenance
opcretions,

L.6.3 Billets

Sec basic plan.,

(sce continuation shect)

L.6., Radiclogical Survcys

See Tab E-13,

L4.6.5 Projcet 2.62 Analyscs at USNRDL

See paragraph L.3.1.

L.6.6 Miscellancous Requirements from the Task Force

Sec Tab E-1l.

4.6.,7 Decontamination ST. LOUIS FRC

Sce Annex C.

L4+6.8 Gamma Time Intcnsity Results

Sce Tab E-15 and Annex F.
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h.6.9

Miscellancous Information from othcr Programs

Sce Tab E-16,

4.7 Manpower Requircments

L.7.1

L.7.2

h.7.3

L.7.4

Pre-test Statesids

Sec Tab E~17,

On~-site Techniczal

Sce Tab E-17.

On-site Military

Sce Tab E-17,.

Post-test Stateside

See Tab E-17.

L.8 Shipping and Transportation

L.8.1

Shipment to Site

All instrumcnts and cquipment associated with program

6.le will be shipped to the sitce aboard ABLE and BAKER, with most of the
equipment on BAKER in proportion to the number of instruments thcreon,

4.8.2

Personncel to and from Site

Part of the personnel will accompany thc transits to the

sitc, and the remainder will go by air. All personnel viill rcturn by
air. Scc Tab E-17 for details.

h.8.3

L.8.L

Active Sample Air Shipment

Sec schcdule in Tzb E-18,

Rollup Shipment ST, LOUIS FRC

All equipment othcr than active samples previously shipped

by air will return on ABLY and BAKER,

L.9 Costs

Sec Tab E-19,

9 AN
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5. Commend and Communications Mattcrs

(Tcst Operations)

Genceral operational matters 2rc as given in the besic plan. H-hour
is shot~time. R-hour is rcboarding-time.

5.1 Pre-shot Prcparation Schedule

5.1.1 On-~sitc cquipment checks and preparation

Sce paragraph L.2.3

5.1.2 Dry runs and shot rehcarsals

Air samplecrs will not participate in shot rehcarsals.
Particlc collectors and rcecording instruments will be opcrated during
dry runs.

9.2 Typical Shot Schedule

5.2,1 Operations prior to H-hour

5.2,1.1 At about two hours pricr 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. (A11 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.

5.2.1.4 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. LCUIZ =0

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.
10 ARy
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5.2.2.2 Preparations will be made to ship thc rccovered
samples to USNRDL.

5.2,2,3 Instruments in necd of cxtensive repair and
which previously have been removed from the ship will suffer maintenance.

5.2.3 Opcrations after R-hour

See Tab E-10.

5.3 Between Shop Preparation Schedule

5.3.1 Maintenance and Repair

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

5.3.2 Operational Decontamination Requirecments

5.3.2.1 The precipitator in condition IV must be washed
(washing system contained within the prccipitator), 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 rcmoved and stored until
just prior to the following shot.

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

5.3¢.3 Replcnishment of Instruments

Instruments will not be replenished since thcre arc no
completc sparc units. If an instrumcent 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 thc instrument from the standpoint of gathering
information.

5.3.4 Shot Rchearsal Operation

See gencral plan and pzragraph 5.1.2.

]

5.4 Roll=-up Schedule and Report Schedule ST. LGUIS FRC

The roll-up schedulc and report schedule will be deotermined by
the Project Officer.

5.5 Communication and Timing Links

Sce Tab E-20.
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‘isc, requirements from task force,
Gamma time intensity measurements,
‘lisc, information from other programs,
Manpovrer requirements,

Sample Shipment,

Costs,

Communication and timing links,

"t
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TRANSIT BLUE BOOK

ANNEX “F"

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 stetions will be installed on
Transit ABLE, sevcniy-two on Transit BAKER, both weatherside and below,
Five stctlons will be used during eircraft decontaminetion operetions
(1and besed), and three on islend stations for date normalization with
Project 2,52, These instruments will operate during the passage of the
ships through the event, The data obtained are recorded as & 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 boarded after each event, The date 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 informction needs of the
verious problems in Project 6.4.

1,3 _Purpoge of Annex

1.,3.1 To describe in deteil the functions and plan of attack
of Problem 6,41,

1.3.2 To provide detailed inform-tion on the operctionel and
logistic requirements of Problem 6,4f.

FRQ

1.4 Shot Schedyle ST. LOUIG #rt.

Same as in basic plen,

SonpamnailE .
5L LS (s)/97 Cad 2 -e05-38 D sVl S =
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1.5 [Eriendly Forces

1,5,1 Same as in basic plen,

1,5.2 Four electronic technicians vho will be essignod from
thoe complemonts of Transit ABLE end BAKER for the purpose of meintenance
and ca2libration of instruments and the colleuction of the recorded data,

1.6 A tion L t

1,6,1 Same as in basic plen., Assumptions cnd limitctions
vhich form the bnsis for the number ond location of instruments are found
in Annexos A, B, C, E end H,

1,6.2 A continuous unattended record is required from shot
time to aporoximctely four deys after shot time,

1,6,3 Individunl records will be roquired for ecch of 137
shipboard stations, and for 8 land bosed stztions,

1l.,6.4 Thc quontity of informotion to be hondled is so messive
thot automntic date reduction is required,

1,6,5 The probability of loss of c£ll raw dntc must be mede
very small,

1,6.,6 It will be necessery to present the reduced data, in
both linear end logarithmic plot form, at relatively ecrly times after
recovery of data,

2, MISSION

To plan, install, and operate a gamma radiation dotection end record=
ing network on Trensit ABLE and BAKER and to provide o systom for
autometic data roduction,

3. TASKS oND PLAN OF ATTACK

3.1 ien of Prototype Instrument ond Record
3.1.1  General fporoach sT. LOUIS FRE

It is proposed to record the serial occurrence of
known dose increments on a linear 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
merk on a constant speed record chart., Thus, the raw deta ae dis-
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continuous analog informetion, end amensble to cutometic dete 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 rete in roentgens per hour may be plotted by computing,
for ecach time interval between individucl increment marks, the quotient
of unit dose by time interval., In practice, thls will be done by
plotting normalized reciprocal time intervals,

3.1.2 Dgtection

Gas ionization chambor dctectors will be used, The
assumptions of the basic plen indicate that rccords will be recquired over
a dynamic range of as much as eight decades of dosc rate, For the basic
rogion of eight doccades, four two decade renges (A, B, C and D) will
be used, Modified stations will bo provided by elimination of decade
ranges & or D vhere no significent information is expected in these renges,
411 ranges vill record simultaneously and continuously. Chamber designs
are such that above 95 per cent collection occurs to the limiting intensity
for ench chamber, Oubput indication continues at e 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 simplo mcthod then an automatic renge
chonging schemo, The cost per channel of recording apparctus of the kind
proposed is smell in comparison with that of detector range chenging
mcens which have been considered. The ion chambers are of cocxiel de~
sign using from 2 to 10 atmospheres of nitrogen for the various ranges
in volumes of 1,8 to 3000 cubic centimetsrs, Integration capacitances
renge from 15 micromicrofarads to 0,01 microfarads, Chambers ere
hermetically sealed using "O" rings and teflon feed through insuletors.
Gas cans are spun aluminum,

3.1.3 Electromotry

The function of the electrometer circuits is to provide
one closure of a pair of relay contacts each time each ion chanmber
integrating cepacitor discharges through a fixed voltage difference,

This is provided for by using a conventional space charge grid electro-
neter tubc in the inverted electrode arrangement, Output current is
taken from the space cherge grid which is opereted et constant voltege,
(modified by o compensating circuit for correction of filement termpersture
offect 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 roving coil, magnetic contact relay vhich serves

as a discrininator and operates the output relay., The conventionsl

plate of the eleoctromecter tube is used as e gating control electrode
ovor-riding the control grid to provide o fixed delny of about seven

S8T. LCUISF

C

J
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seconds before another reley opcration can occur, thus setting a cdling
on the dose rate range of each channel, The deley 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
centrel 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
epproximately 12 inches thick, The recording devices consist of
approximately 60 per ship, 20 pen Estecrline-Angus operation recorders.
See Teb F-1 for ¢ diagram of the detection and recording system,

3.3 Data Reduction System
Sce Tab F-2 for block diagroms,

3.3.1 General Approach

Autometie date reductionis provided, Input to the
system is the set of strip cherts removed from the operation recorders
aftor each event, The product of the system is a set of plots on
strip cherts ageinst time and logerithm of time of the following:
total dose, logarithm of Cose, dose rate,and logarithm of doso rate,
Linecr plots of the dependent varlables are discontinuous at decade
points with the scale identified by margin merks.,

3¢3.2 automatic Dats Reader

Four units for deta reeding are provided., Strip charts
are fed by an operation recorder chart drive between o miniature surgi-
cal lemp ond o phototube, The phototube pulses, produced by the doso
incremont merke on the chart, are delivered through an output ccathode
follower as approximately 70 millisecond pulses of about 1 volt amplitude,
Chert drive ie synchronized to power frequency,

3.3.3 Channel Identificetion Seetion  ST. LTYIT ¢#RC

4 line synchronized digitel time base feeds, in
porallel, two gated relays at differont points of the time base, The
geted relcys drive a bi-~directional 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 steps
of the bi-directional switch, The gated rolsys and the time base sort
the pulse trein into one of three pulse seoparation time ccteogories:

4
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lower than, between, or greater then the above mentioned time baso
points, If lower, the bi-directionsl switch is stepped ™up” & decade
(vhich mey be a scale=of=ten division of the upper ¢ ocade of a channel
or a chengo of channel), If greater, tho bi=directional switch is
switched "down" o decade, If between, no action occurs,

3.3.4 Doso Rate Computer

This section receives o channeled pulse train from the
chnonnel Identification Section, A scale=of=two chain driven in line
synchronization is started by ecch pulse efter a fixed time delay, and
is stopped by the succeceding pulse, The binary pattern then has stored
o count of timing oscilletor cycles and adds to a divider (by relcying)
a pattern of parallel resistors proportional to the binery count, so
thet the bottor conductence of the divider is proportional to the whole
pulsc sepcration time, The divider then presents to a potentiometer
recorder & voltege proportional to inverse pulse separation time and
thus to dose rate, The recorder chronograph pen is signelled by the
channel Identification Section at docade chenges end indicates by chert
morgin merkings the scale factor, 4 similer relay benk sets up another
divider net vhich presents to another recorder s voltagc proportional
to the mnntisse of the logarithm of dose rete with cherccteristices
obtained from the Channel Identification Section,

3.3.5 Dosg Corputer

The Dose Computer employs four bznks of telephone
ninor switches: a 10-switch cescade counting benk, n 6=switch tronsfer
benk, 2 3=-switch linecr roadout bonk, and e S=switch logerithmic read-
out bonk, The counting benk is fed on switches 1, 3, 5 eand 7 by date
readcrs reading channels &, B, C ond D end thus sums dose as & count of
Channel & base increments, The transfer bank selects decnde scale
factor so as to confine the dose summation to the pen ronge 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
transfor bank; the whole bank is in turn stepped up e&s required by the
readout benk, The readout benk sets up e resistance divider which feeds
a voltage to the linear dose recorder proportional to the count on the
rezdout bark and so to the cppropriately sceled total dose, Three
significant figures are avnileble, The logarithmic readout bank accepts
dose summation in the same wey as the linear, but sets up a logarithmic
divider which prcsents a 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. £ linear digitsl timne base running in pover

5
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frequency synchronism drives a potontiomcter whose voltage output is
proportionsl to logarithm of time, The time input of a function

plotter is driven from this voltage. Three decedes to 100 hours are
aveilable,

Sections 4 and 5 are forthcoming.

ST. LOU!IE FRC
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TRuNSIT BLUL BOOK
ANNEX G
PERSONiL.L PROTECTION STUDIES »MD RuDIOLOGIC..L SLFETY
Group Lcedor - &, L. Baictti
(see Tab G-1)
1.1 General
Saiie 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 problens involved in carrying
out the Project 6.4 program. This includes: ,
a. Perforring the necessary radiological ronitoring surveys
so as to properly evaluate the radiolozical hazards associated with the

various operations planned by project nersonnel

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

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

d. DMaintaining and evaluating integrated rudiation dosage of
all project personnel

e. Providing for and supervising the monitoring and decontari-
nation of project nersonnel at othor places

f. Providing, issuing and naintaining radiological safety equip-
uent and instruments for Project 6,4 requirenments.

In addition this group is responsible for raintaininz the necessary
liaison vith TG-7 on rediological safety natters and advising the Project
Officer on personnel protection and radioclogical safety matters.

Lxisting radiological safety procedures, technigues and instrunentation
~ill be evalusted for their suitability under tactical decontamination
conditions and to ald in the developrment of new and improved radiological

safety techniques. 51, LCUJIZ =0
2. $5.05- 5D/ 97 lud 2-€05-35 (O ES P
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Studies vill be made on the effectiveness of various types of persommal
desimetry in controlling excessive radiation dosagze to operating personnel,
Correlation will be made betreen field radiation measurements and integrated
personncl dossge as indicated by various pcrsonnel dosimetry dcvices.
Studies vill be made on thc degrce of personnel contarination and the effec-
tivenuss of varfous itons of protcetive equipment in ninimizing such con-
tarination. Personncl decontamination procedures end gencral "Change Housc™
proccdurcs will be cvaluatcd in teris of cfficiency and cffcetivencss of
gcneral contar.ination control. Various types of radiological survcy tecch-
niqucs involving different types of radiation dectection dovices will be rade
.in an atter.pt to optirizec monitoring techniques and cstablish basic instru-
rientation requircments, lcasuremcnts of airborne contamination in and
eround deccontamination work arcas will be made in an attempt to correlate
thc airborne contamination associstcd with varicus types of dccontamination
tocchniques, &dditional mcasurcrents will be made to determine the degrec
of contarination rcdistribution at sorc distances fror the actual decontami-
nation opcrations pcr sc,

1.3 Purposc of anncx.

1.3.1 To describecin deteil the experimcntal objoctives and nlan
of attack on Projoct 6.4g.

1.3.2 To providc detailed inforniation on the operaticnal ard
logistic rcquircments of Projeoct 6.4g.

1,/ Encry Forccs (Shot Schedule).
Sanc as basic plan.

1.5 Fricndly Forccs
1.5.1 Sarc as in basic plan.

1.5.,2 It will bc nccessary to coordinate the offorts of Project
6.4g with various rcproscntatives of TG-7. arrangements for the decontami-
nation of protcctive cquipnicnt must be made with the Holmes & Narver laundry
facility. snssistance in the opcration of the Personncl Dccontamination
Coenter, the maintenance and calibretion of radiological safcty instrumcnta-
tion, and thc processing of pcrsonncl dosimctry dcvicos will be provided by
TG-7 porsonncl (Scc Tab G-2). ST. LOUis =20

L NG IO N O

1.5.3 Tht rediologicel ronitoring opcrations of Projcct 6.4g will
b supplemented by and coordinetrd with the nonitoring surveys of Projcct

6.4d. This will facilitatc the preperation and coupletencss of rediological
situation maps for thc tcst ships.
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l.5.4 w#dditionel dosc retc information, perticularly at cerly
times, will bc availablc fror the instruncntation of Project 6.4f.

1.5.5 Spoccial air sampling instruncntation vill be provided by
Projoct 6.,40. Scveral of the Projoct 6,40 test installations vill be
uscd by Projcct 6.4g during docontar:ination opcretions to corrclate and
cxpand the air sarpling information collcetcd by Project é.4g. The data
colloctod vill be proccsscd at NRDL using Projcct 6.4c's data processing
oquipt. nt and tcchniques.

1.5.6 Tcn snccisl nonitors will be supplicd fror the personncl
of Yu.G 39 and 40. Thcsc men will be given special training and indoctrina-
tion in rad sefc procodurcs and oprrations. (Scc Tab G-1),

1.5.7 udditional rtonitors will be supplicd by the Task Forec as
tho occasion demends. (Scc Tab G-1).

1.6 usguptions snd Linitations
1.6,1 Serc es in basic plan,

1.,6.,2 It is assuncd thet the L.G's 39 cnd 40 will bc contaminated
such that the radiological conditions obscrved will be similar to conditions
that would cxist undcr ezctual "o nteninating asttack" conditions.

1.6.3 It is hopod that thc inforration and dstc obtained under o
raximu: ellowable dosage (MaD) of 3.9r can bc cxtrepolated to formalize
procedur: s and tcchnigqucs for higher dos- ratcs and M.D.

1.6.4 & distinction is to bc mede betw-cn Mhactical situctiofi™
and "industriecl dccontarination®,

1.6.5 Thc chronic offccets of radiological cxposurc vrc not to
affcet "toetical" proccdurcs.

2. HISSION

2.1 To provide edoquatc rzdiological safcty cowverege for ell Projoct
6.4 opcrations, thrreby rdninizing the pirsonncl hozard associetrd with
th: various phascs of thc test opcrations. g

ST. LOUIS FRC

2.2 To tvaluatc cxisting radiologiczl safcty proccdurcs, tcchnigucs
end instrumcntation for their suttability under tectical decontarinotion
conditions;and to obtain inforrction to aid in the devclopmcnt of new ond
irproved radiologicel sefcty technigques end instrurcnts.

//0



3. TASKS AND PLAN OF ATTACK

3+1 Radiologiocal Surveys

Prior to any test operations, assessment of the radiological
hezards 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 additienal detailed information on the radiological
safety sltustion.s Since the test operations themselves are designed to reduce
the radiological hagzards, it will be necessary to make periedioc checks
on the radiological situation in order to maintain e complete and up-
to-date radiological situation map of the test shipses The results of the
radiological surveys will be useful in plenning and coordinating the day-
to~-day-test epsrations 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 radiocactive material,
personnel and clothing contamination, etcs Periodic monitoring checks
will be made in non-radioclogiocal areas adjacent to the test area to
assure that the contamlnation is kept under control at all times. Con~
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 Persnnnel 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 &
very detailed personnsl dosimetry program. ST, LOUI

9

In addition to the standard IU-~7 film badge, various types of per-
sonnel dosimetry devices will be worn by Projeot ©,4 persomnnel. 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 plamned
to ccllect information on the shielding effect of the human body on perscmnel
dosimetry devices and the optimum amount of dosage information required to
control exocessive radiation dosage of operational personnel., Additional in-
formation is desired on the distinction between dosage information required to
control decontamination operations and that requlired to effect an integrated
radiation dosage record fsar personnel medical records, (See Tab G-4),

4 L]
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3.3 Pcrsonncl Deconteninntion Fecility

Onc of thc morc important rediological safcty problons is to
rinirizc and control personnol contarinetion, This can best be accor-
plishcd by sotting up & Pcrsonncl Dccontarinetion Feeility. 1l Projecct
6.4 test p rsonncl rust pgss through this station whencver they enter or
leeve the radiologicel zone. Various typcs of protcctive oquiprent,
personncl dosicetry devicos and radietion dosc rate rcasuring instrurcnts
will be availeble in the stotion, 4ll personnel and clothing will be
checkod for contarinetion prior to releesc frar. the docontarination
station, Fecilitics will be availeblc for decontarinating personncl,
clothing and equipment. Special ronitoring devices such as "hind ond
foot" countors will be available to fecilitate personncl renitoring.

Lo person wiil be rclcescd frar thoe docontarination stetion until por-
sonncl conterinction hes becn reducod to an ecceptable level, Various
rules and prosedures governing the opereation of tho station will bo
sveilable and 2ll test nersonnel must be thoroughly indoctrinated in the
following of these procedures.

Deta end inforretion collected on the oporction of the personncl
dccontarination facility for Projoct 6.4 will be uscd to formalizo besic
change stetion prodedures and deternine optirmum size, typos, and quantitics
of netoricl and equipmunt required to provide sufficiont rediological
s-.foty coverage for varinus typcs of operations in = rediological zone,
(sce Teb G-5).

3.4 Ridiological Safcty Eguinment nnd Instrumentotion

In order to minimize the radiological hazcrds associated with the
ficld operstions of Projcet 6.4, it will bo necessary to have aveilcble
certain itens of nrotecetive cquipment, radinlogical safoty instrurentation
end other devices to aid in conterinction control., These items will be
naintaincd and mede aveileble to all Project 6.4 personncl as the need
eriscs, (S.c Tab G-6).

3.5 Rodiological Safety Indoctrinection and Training of Projoct 6.4
Personncl.

In vicr of the radiologicel rspucts of Project 6.4 opcrationms,
it will be nccessary to properly indoctrinate projeet personncl in the
radinlogical safety aspcets of their perticular problem, This will be
donc by lceturcs and training given prior to work at the tost site as woll
as spceific "on the spot™ advice in torns of how to best minimizc the
rocdioclogicnl hazards involved. ST. LOUIS FR

Spccial criphasis will be placed on the radiologiczl sefety espects
of thc test operntions during the vorious “dry runs" enl pretest prepara-
tions. The ten “srccial monitors" furnished Project 6.4g from the crews
of the ¥YaG's 39 and 40 will be given speeialized radiologicel safety
training in order to enable ther to crrry out their particulsr port of
Projcct 6.42's program. (Scc Tab G-7).
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4. uDMIFISTRATIVE .ND LOGISTICAL MATTERS., {&Test prepsration, support
and roll up).

4ol Pre-Tost work et USNFDL
4.l.1 Treining and Indoctrination Progranm

In viow of the rndiologicel cspocts of Projcct 6.4
opcrations, it will be necossarxﬂﬁ}operly indoctrinate Project 6.4
personnel in the radiologicel safety aspocts of their particulsr probler.
Speciel lecturcs end training programs will be gigen to those pcrsonncl
who tre evailable at NRDL prior tc departuro for the test site. additional
training will be given by the T.I. Treining School to insurc raxinun indoc-
trinntinn of personncl in the radlological safety asnccts of the test
opcrotien, (Sce Teb G-7). Teask Force personnel will be given both general
and specific Red Safc bricfings.

4el.2 Compilation znd Procurcrent of Radiolngical Scfety

Eguipment end Instrumcnts.

The nature of Project 6.4's operation vill requirc assess-
rent, delineation and control of nany rediclogical problens. Such cperetions
vill reouirc spceial radiologicel safety equimmont and instrurents. In
vicw of the rcroteness of the test site, careful and completc nlonning and
~rocurctcnt of thesc itoms is nccessery. (Sce Tab G-6).

4e1.,3 Testine Raciological Safoty Instrunents

To cssurc instrunment opcretion unler expected climetic
conditions at the test sitef 21l rodiologiccl sefety instrumentetion will
be testecd ot NRDo in the Leboratery's Yelimatic sirulator',

4elsl, Preparstinn of Special Charts, Graphs, etc.

In order to cffcctively and officiently curry out the
rcsponsibilitics of Project 6.4g, verious deecy curves, data shcets, dosip-
otry rccords cards, over-lay maps, ctc. will be required. (Sec Tab G-8).

4el.5 Progror Planning with TU-7 Reprosentativespr L Jis #3C

Sinec the carrying out of Project 6.4g's prograr involves
closc interactior with TU-7 rersonnel, planning and scheduling meetings
with TU-7 personnecl prior to thcir demarture for the test sitc will be hold
2t NRDL during the lotter part of Decerber to clerify the specific resron-
sibilitics and "modus operandi! of thc two groups. (Scc Tab G-2),

S
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4e2.1 Training ond Indoctrination of zcrsonﬁol

The ten M"special monitors" furnished Projcet 6.4g froun tho
crews of tho YiG's 39 and 40 will be given additionel spocielizod
radinlogical sefety training in order to enablc them to carry out their
particul~r nart of Project 6.4's progran. (Soc Tab G-7).

42,2 Fermiliarization and Preperation of Monitoring Mans
for Radiologicel Surveys

&8 pert of the general indoctrinetion of Projcet 6.4g
personncl, specific monitoring survey tochniques end mrnitoring check
points will be established to facilitete and expedite the radiologicel
survey operations of Projcct 6.4g. (Scc Tab G-3).

4.3 Post-Tcst York on Tromsit able end Beker

4.3.1 Spceial Radiological Surveys

In order to deternine when and how the YuG's 39 and 40
erc to be returncd to the states for additioncl decontamination studies,
it will be nccessary to makc a special radiclogical survey of cach test
ship at the conclusion of Operation Transit in order te deterrmine if any
radiclogicel hazards arc prescnt that require special preceution to be
teken. (Scc Tab G-9).

4.3.2 $Sneeizl Radiolozicel Safety Instructicns

On the besis of the radiological surveys mentioned in
4.3.1, it may bc necossary to establish special rules and procedurcs for
the protection of the operating crews of the LG's 39 and 40 during the
return of tho test ships to the states. J4dequate protcctive cquirment,
instruncntation end spocific rules and procodures will be provided to
assurc the safcty of the opernting crews. appropriate Project 6.4g por-
sonncl will be eveilable at all timcs to handle any special radielogicel
safety problenms that mey arisc during the return voyage. (Sce Tab G-9).

4.4 Post-Test Work ot USNEDL
bebol Post-Test Experimental Work

None
3 I R »“iC
4.4.2 Data Roduction ST. LU

The serples crllected using the eir samnling instruments
surplied by Prcject 6.4¢ will be processcd usin Projcct 6.4c's data
processing equipment and techniques. 41l pertinent radinlogical safety
dete, such as dosimetry rccords, protcctive equipnent critiques, radio-
logicel survey informaticn, otc, will bo sumrarized and tabulated for

the fincl report.
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4e4e3 Report Tiriting
Roerort informetion will be kept currcnt by mcans of
tebs to this annex. & preliminary renort will be written in the ficld

from this inforretion. The finel report will be written uron return to
USNRDL tn fit schedule laid down by Projoct Officer.

4.5 Eguirment Requirementsg
These roquiremonts consist of radiological scfety equirment
nccessery to minimize personncl exposure to cojteminction and control the
spread of conterination from the radiological zone. (Sce Teb G-6),
4.6 Instranent Reguircrents
Thesc requirements consist of raediation detection and moesurements
devices to meusure end detect rodiatirn fields and redionctive contamination.
(Sce Tab G-6).
4.7 Supportinz Serviccs Reguired at Site
4.7.1 Office and Storage Spaco (Sce Tab G-10).
4.7.2 Shop Facilitics end Work arcas. (Scc Tab G-10),
447.3 Utilities (S.e Tab G-10).

LeTed Ground and Weter Transportation and Equirment Movercent
(Sce Tab G-10)

4.7.5 Photography (Sce Tab G-10),
4.7.6 Spccial Services (Sce Teb G-10;,

4.8 MNManrower Requiroments
Sce Tab G-1 for personnel lists end schedules.

4.9 Shipping and Transportaetion Reguircmonts

Sce and air shipment requircments for materials, tcst samples end
rersonnel to and from test erea erc shom in Teb G-1l.

4.10 Ccsts

ST, LOUS P C
Scc Tab G-12 for breckdown of budget and record of expenditures.
5. COtMuND oND COMMUNICATIONS NLTTERS S?est Operation) .

Gencral opcretionel nmetters are as given if the basic plan., H~heur
is shot time. R-hour is reboarding time on a perticular ship,

SE—
//5
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5.1 Pre-Shot Prenarction (Sec Tab G-13 for details end sche’ulc).

5.1.1 QOn-Site Eguinment Check end Instrument Calibreti-n

Tc assurc thet all radiological sefety cquirment an® instru-
rentation are ready for use, it will be necessary to check these iters end
calibretc the instrumentetion in accordance with the radistion field to be
recesured. (Sce Tab G-6).

5.1.2 Formalization of Pcrgonnel Dosimetry Opcrations

In vicw of the magnitude and irportnnce of this nperation,
it will be nocessary to check cut the film proccssing and rccord kecping
systens in order to be certain thet a minicum of confusion will result
when the actual test opcrations begin., (Sce Teb G-4).

5.1.,3 Insncetion end Readiness of Pcrgonnol Decontemination Facility

v S —

It will bc necossrry to properly stow -nd arranze for the
issue ond return of the verious iteme of protective equipment prior to the
test oporntions. (Sce Tab G-5).

5.1.4 Egtablish rclations with TU-7

Duc. to the closc interacticn betvecn Projoet 6.4g cperations
ent TU-7, it will boc ncecssary to formelize the ficld contecting procedures
to ninimize confusion and misuncerstending. (Sev Teb G-2).

5.2 Dry Runs and Shot Rchearscls (Sce Tab G-13 for schedule).
5.2.1 Trazinins and Indoctrination of Pirsonncl
Final and detailed training of Project 6.4 porsonnel in the

rndiological safety aspects of their particuler operatiosn will be conducted
during tho dry runs and shot rehcersels. (Scc Teb G-7).

5.2.2 Formalizec Rodiological Monitoring Survey Technigues.

During the dry runs and shot rchearsals, Projoct 6.4g
personncl will formalize the operctional details of the various radiolegical
nonitoring surveys and the interaction with othor Projcet 6.4 porsonnel,
(8ce Teb G-3).

5.2.3 Pcrsonncl Dosimetry Operations ST, LU 2 ™

To r:ininizc confusion of expos'rc rccords, dry runs will be
nede on the issue, collectinn, processing and recording of dosimetry
dcvices and dosages during the dry runs and shot rehcarsals., (Sce Tab G-4

9
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5.2.4 Pcrsonncl Decontaminetion Facility Opcretion

To minimize confusion duriny actual test cperatinnms,
test personnel will be processcd through the personnel decontzminetion
center in order to assure proper indoctrination in the rules end nrocodures
established for its operation, including the rcturn and issuo of protcctive
equinme§t, personnel deconterination and monitoring procedures, etc. (sce
Ted G-5 .

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

5.3.1 Opcrcticns Prior to H~Hour

arrangenents will bc made for approprietc Project 6.4g
personncl to be on board the tuzs designated to retricve the YaG's 39 and
40, The nccessary radiologicel safcty instrunentation and protcetive
cquirment will be taken on boord the tugs in order to facilitzte the radice-
logical surveys required to eveluate the personnel hazards associated with
the retrievement of the YaG's.

5.3.2 Operctions betwecn H oand R Hour

5.3.2.1 Initial Radinlozical Surveys of ¥YuG's 39 and 40

Radiologicel surveys will bc made on the twoe test
shins te determine the degrec of contaminetion, In vicw of the time required
tc meneuver the test ships from the exposure arca tc the decontonminstion
stetion (2 - 3 deys), it may be feasible t~ ennduct the rzdinlozical asscss-
rent opuration while the ships ere in transit. The complcteness of such
esscssnent vill be determined by the degree of initial contarinatien.

In order to obtain a maximum cricunt of inforraztion
an the factor involved in towing or boerdiny o disabled contaminated ship,
r:dinlogiccl survey dete should be collected to detcrmine the corrclatiar:
between the rodiction measurements obteinable from the tug with the radio-
logical situnticn on boerd the conterminsted ship. Such information will
cneble boording ond recovery procedures ¥ e prepared in such o way as to
rinirize the r=dinlegical exposurc of rccovery personnel. Radietion inten-
sity nmcusuremcnts will be rmede at various positions eround the contaninated
shi» and this inforiation will be correleted with rodiation intensities
recsured »n bozrd the shi itsclf, Checks will also be rade on the degree
neticeable anl possiblc airborne contaminatiosn associcted with the
rodiction intensities. (Scc Tab G-3).

ST, LOU:IS ¥ RC

1
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én the bosis of the abovo essessmont, final
~ctailed plans cen be niade for the berthing and initinl boarding of the
test shirs. & rodiological situntion rap for eech test shi- will be
rode and kept up-to-date,

5.3.2.2 Detcrrinction of R Hour .

On the basis of the redioleagical informction
collectcd above, the deterninetion of R hour for ecch ship will be made
by the Project 6.4 Officer, aftor consultetion with aprropriate 6.4
personncl. (Sce Tab G-14).

5.3.3 QOperetions affer R,Hour

5.3.3.1 Prolindnary Monitorin: Survey snd Initial Decon-
taer:inntion

In accordance with the operstion plan of Projcct
6.4b, initial decontaminetion work will be donc on the test ships to pernit
the reriovel of the &ir creft, speciel test sarples and equipment onl other
fredininary orcrotions that must be performed prior to tho aetusl full
scele decontarinction tests. (Sec Tab G-3).

$.3.3.2 Rerovol of aireraft and Srecicl Test Sommles ond
Eguipment

In accordance with the on ration plans of Projcct
6.4c, 6,40, 6,48 and 6,41, Projoct 6.4g will provide the neccssery reodiec-
lozicnl scfety sum ort to mininize the personncl hezerd involved and the
uncontrolled sprced of contaninctien during the removel of the aireraft
rnl snceial test samplcs emd equirment. (Sce wnnex C, E, F an? I.)

5.3.3.3 Genoral Redinlogicel Safcty Support

48 appropriate, radinlozicel surveys vill bec made
in order to keep the rroject officer and appropriate test poersonncl informed
o8 to the rediolozical situation of the tost ships and adjacent arcas.
Interactinn with Projoct 6.4d will be carried out to ninimize duplicetion
of effort by Projeet 6.43 personncl.

ST. LOUIS FRC

Radiol~zical Scfety equipment 2nd instrurentetion,
as inlicrted in Teb G-6, will be provided. Dosimetry device ond dosage
inforrztion will be avcilable as outlined in Teb G-4. In order to facilitate
the Rad Sefo opcr.tionzl comtrol of the field work, it is plannc to estsb-
lish a sccondary cnntrol st2tion on borrd the tuz durinz the initial
cperetions,  Suitable porsonnel frow: Project 6,42 vill man this station
in order te be rcudily accessible to the work being carricd out on boerd

11

124



 — 4

the shirs. #ll personncl boecrdiny or lecving the ship will be checked

by Projoct 6.4g personnel, Porsonnci plenning to borrd the ship vill be
checked for adeoquate protective clothinz, dosimetry devices and velidity
of work area assigmment. Pursonncl leaving the ship will be checked for
contaninetisn. Prelininery decontorination, such es reunovel of certain
erticles of contanineted clothing, may be required nrior to release of
perscnnel for processine throuth the personncl docontemination facility on
Elmcr., Detailced procedures of these operstions are outlined in Tab G-5.

a8 the test opcretion progrosscs end the shle Ship
is used as a work stetion for thce Beker ship, the secondary control stetion
will bc movcd frorm the tuz tc the able Ship., wrea delineations will be made
ts control the flow of traffic and o responsiblc represcentative of Project
6.42 will be availcble at all times to hendle cny emergency Rad Safe situe-
tion that migzht occur during the decontamination oporctions on board the
shirs. Specific operctional nlans will be made the nizht before each work-
day to encble Project 6.42 nersonnel to provide sdequatc coverege for the
scheduled test operetions on board the shins, Snccific attention sheuld be
raid to errengements for removing any instruments, equirment or scmples
fron the test ships in order to fecilitate conteminatinn control. Proncr
errcnyenents for messinz will alsce have to be made in accordance with the
Caily opcration plen,

54 Betveon Shot Prenaration

st the cenclusion of Project 6.4 operctioh, 2ll rediclogicel
safety cquirment and instruments vill be checked and rercired es necessary.
The personncl decontaminction facility will be carefully checked for nossible
unkno™n contarination and readied for the next phase of the test opcration.,
Stocks will be renlenishcd enl vodificetion to procedures will be made in
accornance with the experience geined during the provious operation, Readio-
logicel survey techniques and dosimetry operations will be reviewed and
ro2ified ns decred arviscble,

5.5 Roll-Up Schcdule (Seo basic nlan end Tab G-15 for schedule).

5.1 ing " P
5.5 Rmm.' ST. LOU1IS FRC

%hen ell test operations are completed, the equip-
ment an? instruments will be cleaned an? repaired es necessary end packed for
stcwage or shipment.

12
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5.5.2 Final Radiological Survey of Test Ships.
See 443

5.5.3 Records end Classified Material.

All records and classified materiel will be cleared
through the appropriaste channels end prepered for transmittal to USNRDL,

5.5.4 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 persomel and marked accordingly., Where appropriate,
conteminated 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 ard/or radiation levels, All radicective test
samples should be monitored and tagged prior to shipment. (See Tab G=16).

546 Communication and Timing Links.

As in besic 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,

124 L
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TRANSIT BLUE BOOK

AJNEX H

SHIELDING STUDIES

Task Orgenization

C. F. Ksanda, group leader
\i. E. Strope

1., GTNCRAL SITUATION
l,1 General
Same as in basic plan.
1.2 Neture 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 rediocective 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 & given compartment. Dose-rate measurements will a2 lso
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.

1.3 ZPurpose 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.
=2C

13

87T. LOUiS
l.4 Inemy Forces

Same as in basic plan.

CHL. 55 ()09 lide-e05-35 fFEO.6¥.Pps- 3y
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1,5 Friendly Forces

1.5,1 Same as in basic plan.

l.5.,2 BExperimental ships are TRANSIT ABIEC AND BAKER. On TRALSIT
BAKER only, two steel plates, 2 in. and 4 in. thiock, have been added to
give additional shielding information for extrapolation to vessels having
ermored decks.

1,5,3 Continuous time histories of gamma 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 Iieasurements of the gamme radiation field from airborne
activity, as afunction of time, and basic information regarding physical
end chemical nature of the radiocactive material will be supplied by Project
6.4a and by Program 2, Task Unit 13.

1.6 Assumptions &nd Limitetions

1.6.1 Same asin basic plan.

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

le5.3 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 shield ing of various classes
of naval vessels.

l1.,6.4 The shielding against airborne radioectivity can be
separated from that against deposited radiocactivity, so that the overall
. reduction in hezard from t hese two sources can subsequently be evaluated
for a variety of conditions provided the unshielded dose from these two
sources is knovm. ST. Lou:is 71:C

1.6,5 A4 comparison of co.uputed values for idealized ships with
monitor data from several Bikini target vessels indicates thatthe shielding
factor in locations below the weather deck can be adequately predicted,
for the case of deposited contamination. However, the Bikini data are of

? Sy



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. HMeasurements beneath added thicknesses
of 2 inches and 4 inches of steel will provide a check on calculations for
ships with armored decks. Superstructure date will aid in the formulation
of methods for predicting shielding factors in superstructure campartments.

1,6.,6 Bikini date are inadequate for checking the wvalidity of
computations for the shielding from airborne ectivity. These measurements
should provide such a check, for locations below the weather deck and in
superstructure compartments.

l.6.7 Since the photon energy may change appreciably with t ime,
affecting the trensmission of radiation to interior compartuments, 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 informa tion necessary to determine the natural gamma
raciation shieldiny of ships' structures from radioactive material envelop-
ing the ship end from radiocactive material deposited on weather surfaces,

2.2 To obtain information necessary to c ompute the hazard from these
two sources to personnel within naval vessels either equipped or not
equipped with washdown systens.

3. TASIS LND PLAN OF ATTACK

2el Rediastion-Time lMeasurements

Continuous cdose rate measurements will be made at exposed
loestions on various decks in connection with Project €.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-
ated, as a function of time, for both TRANSIT ABLE and BAKER. (Details
are given is Annex A.) ST. LOUIS FAC

Continuous dose-rate measurements 1rill be made inside various
compartments at locations shown in Tab A. In addition, to provide date
for larger deck thicknesses than are available on these vessels, two five
foot square steel plates have been mounted on TRANSIT BAXER, as shown in
Tab &, of 2 inch and 4 inch thickness. After the vessels have emerged
from the contaminating event, the ratio of these dose rates to those
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topside give the shielding factor for deposited contamination. Lxtra-
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 contemination. The differ-
ence between this value and thet actually recorded gives the e stimated
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 ship, to give an estimate of the effective photon energy
for transmission through steel. This information will be used in corre-
lating computed vrith experimental values.

3.2 Totel 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.

3.3 Geamme Field Surveys

Gamma field surveys topside will be made in connsction with
Project 6.4a. In addition, similar surveys will be made in interior com=-
partments for two reasons. First, compartments where instruments are
located rill be surveyed to determine the magnitude and nature of veari-
ation in the radietion field. Second, to check on the recorded dose
rates and to extend decay-rate data, dose rates will be measured es soon
as possible at the locations of the recording instruments, and thereafter
at intervals for as long as is practicable.

4. ADLIJISTRATIVZ AND LOGISTICAL WATTZRS (Test Preparstioa. Support and
Rcllup)

4,1 Pre-Test Work at USNRDL

4.2.,1 ©5hip Shielding Characteristics

For correlation rith the test results, a simplified shield-
ing exporiment using a source of known energy will be conducted at USNRDL.
For details of this experiment see Tab C by the ilucleonics Division.

4.1.2 Instruments LoJis FRC

ST,

Fixed garmma recording instruments ere being developed by
the ROL Laboratory Instrumentation Branch. Standard dosimetric devices
and racdiac 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 Beker

None

4,4 Post-Test Work at USNRDL

4.4.1 Post-Test Experimental Work

None

4.4,2 Date 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,

4.4,3 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 Tab Hl for details of location and instrument require-
ments for ionization chambers with continuous recorders.,

4.6.2 See Teb H1 for details of location and instrument require-
ments for integrating dosimeters.

4,6.3 See Tab HZ for details of radiation field surveys.

4.7 Supporting Services Required at Site

See Tab H4.
4.8 HMennower Requirements ST. LoU1S FRC
See Tab HS5.

4.9 Shipping and Transvortatioh Requirements

None.

5 ~ i I.
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4,10 Costs

See Tab H5,.

5. COMMAND AND COM:UNICATIONS MATTERS (Test Operations)

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

5.1 Pre-Shot Preparation.

None

5.2 Dry Runs and Shot Rehearsals

None

54 Typical Shot Schedules

5¢3+1 Operations Prior to H-Hour

None

5.3.2 Operations Between H and R-fiour

5+3.2.1 Contact 6.4 a, d, f, and g and complete arrange-
ments for instruments and services.

5.3¢3 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.

5.5 Roll-up Schedule

5.5.1 All records and classified material will be cleared
throuzgh the appropriate chamnels and prepared for transmittal to USNRDL.

5.6 Communicatinns and Timing Links

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

& b

5.7 Report Schedule ST. LOU .3 FEC

The final report shocld be completed within six months after
personnel return to USNRDL,

6 L]
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TRANSIT BLUE BOOK

ARNEX I
AIR MONITORING STUDIES

Task Organization

Group Leader - B. lI. Carder

Teams Manpower
A - Technical B, M. Carder
B - Support One enlisted man (standby) for

possible duty in removing air
monitoring data.

1. GENLCRAL SITUATIOHN

l.1 General
Same a&s in basic plan.

1.2 Nature and Scope of Test

This test will be conducted to provide informatisn 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 & possible future shipboard air monitoring
unit will be placed on each TRANSIT ABLL and TRANSIT BAKIR in en effort
to answer questions concerning the necessity for an air monitoring system
and the effectiveness of the prototyve instruments in providing such warn-
ing as may be neededs 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 teken?

1.3 Purpose of Annex

1.3.1 To describe in detail the experimental objectives and
plen of attack on Problem 6.4i.,
ST. A-a\., Ui«:, L 'P
l.3.2 To provide detailed information on the operatlonal and
lo;istic requirements of Froblem 6.4i.

l.4 Enemy Forces

Same as basic plen.

1.5 Friendly Forces

1.5.1 Seame as basic plan.

Co82- 30005 - (550> 197 lad 2 -€05-35 L0 Y #PS -3Y5



1.5.2 4ir monitoring equipment with appropriate connectors to
power leads will be furnished by problem 6.4i.

1,5.3 Power leads aboard ABLE and BAKXER to the instrument site
will be installed by the lare Island Naval Shipyerd. Leads are two con-
ductor, rated at 20 emps., 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 end
Baker prior to west coast departure date.

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

1.6 Assumptions and Limitations

1.6.1 Same as basic plan.
l,6.2 Assumptions

1.8.2,1 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 & ship as a result of the ventilation systeme.

1.642.3 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.

l.6.3 Limitations

1,6.3+s1 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,

1.643+s2 The instrument is designed to record the presence
of airborne bete contaminaents 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). Above some critical level the instrument will be made
inoperative, but tiie immediate danger from bodily geamma exposure wi ll then
require effective countermeasures exceeding those necessary for the beta
inhalatvion problem, -

ST. Louis rrC

l1.6.3.3 The instruments will be semi-portable in nature,
weighing about 50 1lb, so that they can be moved about a ship and plugged
in an a.c. 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 s hipboard 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 wi 1l fulfill such
need for an edequate 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 (Beker).

3.1.2 Instruments will record bete level buildup, changing filter
paper at preset intervals. Should recording rate meter reach full scale
within en interval, filter paper will automatically change. Should change
occur within a minute of previous change, alarm circuit will be thrown.

(In this test the slarm circuit will be comnected to e 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¢.2.1 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, AD/INISTRATIVZ AND LOGISTICAL WATTERS (Test Preparation, Support, and
Rellup)

4,1 Pre-~Test Work 3E_USNRDL

4.1.1 Similated test runs at USNRDL using Sr°0 calibration
samples and X-ray and gamma ray backgrounds will indicate the versatility
of the instrument. Extra shielding and other adjustments as may be
pecessary will be added.

4,1,2 Instruments will be calibrated prior to shipboard instal-
lation. ST. LOUIS FRC
4.2 Pre-Test Work on Transit Able and Baker at USHRDL

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

operation. .
3 AR



4,3 Post-Test Work on Transit Able and Baker

See rollup.

4.4 Post-Test Work ﬁ USKRDL

4.4.1 Post-Test Experimental Work

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

4,4,2 Dsata 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 USHRDL.

4.5 Dquipment 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 1fisc. services (utilities, transportation, etc.)

4.8 lanpower Requirements

See Tab I-8 ST. LOUIS ral

4.9 Shipping and Transportation Requirements

Sea and air shipment requirements for materials and persomnel to
and from test area are showm in tab I-9,

/3/



4,10 Costs

See Tab I-10

5. CO:L{indD AND CO.ZUNICATIONS MATTERS (Test Operations)

See Basic Plan.

5.1 Pre-Shot Preparation

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

5.2 Dry Runs and Shot Rehearsals

See Teb I-12 for details and schedule,

5.3 Typical Shot Scheduls See Tab I-12

5.3.1 Operations Prior to H-Hour
Final check of instruments; turn switches ono
5.3.2 Operations Between I and R Hour
None
. 5.3.3 Operations After R-Hour
5+343.1 Recovery of Data
5¢.3.3,2 Prelininary processing ol data.
5.3.3.3 Dissemination of preliminary data.

54 Between Shot Preparation

See Tab I-1l., Instruments to be given operational tests,
"reloaded" with filter and graph paper, and recelibrated.

5.5 1Roll-Up Schedule

See basic plan and Tab I-13 for schedule,
5.5.1 Packing ST. LCU:8 FRC

When all decoatamination is completed, eguipment and
tools will be made ready for shipment.



5.5.2 Records and Classified Material

All records and classified material vi 11 be clsared
through eppropriate channels and prepared for transmittal to USNRDL.

5.6 Cormunicetion end Timinz Links (See basic plan)

5.7 Heport Schedule

The final report should be completed three months after person-
nel return to USNRDL.

ST. LOUIS FRC
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TAB Ho.

I-1

LIST OF TABS

Paragraph Reference

3-1.1: 4.2; 4.6

5.1.3; 4.402

3e242

4,1
4,4.1
4.5
4.7
4,8

4,9

4,10

Del; 5.4
5¢2; 5.3

5.5

Tab Contents

Detailed location of instruments
aboard Able and Beker.

Preliminary report information.

Data coordination with other pro-
grems, gemme background vs. time, etc.

Similated test runs at USNRIL,
Post test instrument design review.
Equipment list.

Supporting services at site.
Manpower requirements.

Shipping and transportation require-
ments to and from site.

Costs; breakdown of budget and
record of expenditures.

Pre-shot preparation schedule,
Dry run and shot schedules.

Roll-up schedule.

ST. Louig FRC
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TRANSIT BLUE BOOK

ATEX J
PANEL STUDIES
Projccet 6.5
Tosk Orgenization

Group icader - J. C, Maloncy

Corps of Engincors Represintutive - E, H. Dhein

Chomical Corps Roprascntative - M, Morgenthau
R. E. Roxroad

U. S. Naval Rediologicul Dofinso Laboratory Ropre scntatives -
D. Kollegg (kMcjor, CE)
R. K. Leurino

1. GENERAL SITUsTION
1.1 Gcn.ral
Stm- +s in busic plen,

1.2 Neture ond Scop: of Tost

The contcmination «nd decontominction choractrristies of scvercl
construction material surfzces end protcetive coatings will bo tested.
Surfre: s vill bc contamincted by placing them on weather surfaces of drone
ships where they will bo exposcd to the fellout from the thormomeelcar
cxplosions. Aftcr the contaminating cvent,surfzecs will be transferred
from th¢ dronc ships to a clecon-leond erce where contamination-dccontcmination
meesurcments ean b made frue from exfcssive radiation buackgroumd. Scvirol
dccontiminction methods—suitebl: for lerge scalc rcclametion of lend and
sco torgrts—vill be upplind to test surfeccs.

1.3 Purposc of Annox

l.3.1 To describe in dcteil the oxperimentcl objoctives cnd plon
of cttack on Projcet 6.5.

ST, LOU IS FrC
1.3.2 To providc dutail-d information on the op~rrtioncl end
logisticcl roquirements of Proj-ct 6.5.
1.4, Encmy Forccs

Stme s in busic plan,

A
- / - /7
A8 905 Loy 15> inop0s-35 PEC-SY-Lps - 348
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1.5 Fricndly Forcos
1.5.1 Scrcos bosic plen,

1.5.2 Rcmoval of teost pencls from dronc ships coft.r contaminct-
ing cvent will b carricd out with the aid of Projcct 6.4.

1.5.3 Trcnsfor of tost ponnls to and from th- brach dceontaminctior
erea will b: done by J6, Task Group 7.1.

1.5.4 P.rsonncl from 6.5 will ¢id Projcct 6.4 in opx rutionzl ship-
bocrd dcecontmination ond vontilation studics.

1,6 Assumptions ond Linitctions
1.6,1 Scmc os in bzsic plen.
1.6,2 Contaminction of the woothrr surfiec - » l:nd instollations
and ships may prrscnt ¢ scvere hazard to porsonncl beywnd the rrng~ of

s-virc physical damcge,

1.6.3 Surfoccs to be testd are ropresentative of thosc fourd on
1nd instclletions and ships.

1.6,4 M thods of dccontaminction cr¢ r-pr:scntctive of thoso thot
ccn be uscd on lond instcllzations and ships.

1,6.5 Th: typ: contominont is reproscntotive of somr type thet
mzy bo found on lind instclletions end shivs, but is not r-pr sentotive of
the contaminont ¢xpcetcd in ¢ horbor eéxplosion.

2. MiSSION

2.1 To obtain informaution ncecssary to dctrrmint the contaminction
cherectoristics of various constructior. motcriels.,

2.2 To obtcin informotion ncecssary to dectermine the decontaminction
ch.rocteristics of various construction metcriels,

2.3 To ch:ck uscfulncss of beto instrum nts for miasuring drcontomi-
nction cffccetivenuss, ST. LoUlIT r2C

(. -0
2.4 To vaoluatc the contemincbility-dccontaminability fof pr)'ot< ctive
coatings,
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3. IsSKS sM\D PLAN OF ATTACK

C~D cheracteristics will be dcterminid by mcking b tc :wnd grmie
n csurcments on cach pepecl bx forc and aft.r dcoconteaminction. 4All mecsurc-
o nts will b: medc aftr pancls have boin transfcrr-d to the lend arvc
where th. docontaminction cquipment is sct up. Beta ond goemns readings
vill be mado in idcntical positions on tost pannls so thnt docontamination
cffretivencss measurcments of the two imstrumcnts can bc compcred. Scquence
of op:retions on pencls is given in Tab J-1.

4. ADMINISTRATIVE «ND LOGISTICAL MATTERS

4ol Pre-Tcst York at Army Chemical Conmtor

3.1.1 Sclict ropr scntetive construction matericls and décsign
pancls to housc metirials, Matoriels arc given in Teb I-2; pancls end
rocks erc shovn in Teb J-3. A4bout 3 men-wocks arc requircd for this vork.
Complction datc 1 Junc 1953,

4.1.2 Sclieet eppropriatc prot: ctive coctings for construction
netorizls., Protrcetive coatings ere indicct~d in Tab Jg-2. about 1 man-wrok
is rcquirad. Complction dote 1 Junc 1953, ‘

4e2 Prc=T¢st Work on Transit Ablc and Beokor

4e2.,1 Inspcet Trensit Ablc and Baker to det: rminc pencl end foll-
out cquipment locctions. wocetions arc shown in Teb J-4.

4.2,2 Fobricetc pencls and rocks and instell on shipboerd.
hbout 100 man-woc ks of shop effort required. Complition datc for this
vork is 1 Nov 1953,

4.2.3 Apply protictivu coatings to pencls and paint frames.
ibout 1 man-weck of ~ffort requirced. Complotion dete is 1 Dec 1953,

4.3 Post-Tcst ¥ork et Army Chcmical Centor ST, LLUiS e

431 Date on C-D propcrtics will bz collcctud znd anclyzod,
From th: rcsults of the anelysis, & final report will be writtun. The
fin:1l rcport should bc complctcd within thrrc¢ months aftcr prrsonncl
roturn to ACC.
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‘ 4o4 Eguipm nt Roquircnents

Vapor & llcrs Cl-oning unit (availcbls ot CRL)

Tro (2) Engin cr rat-r pumps (availabl- ot CRL)

Four (4) scts of Panils (By BuShips)

Tvo (2) scts of penrl handling cquipment

Two (2) shipboard mounting racks (by BuShips)
4e5 Instrumcnt Requircmonts

Tro (2) NRDL bcte detcctars
Four (4) AN-PDR/TIB genra dctcctors

4.6 Supporting Scrvice s Reguircd

4e6.1 Laboratory Facilitics

Dccontamination sitc on Parry Islind - 1/2 acrc
Sce Tab J=5 for sitce location

4e6,2 Shop Facilitics

Scrvice for bcte and gemme instrumcnts (Proj. 6.4)
Naintcnonee tent and fram- (Tesk Group 7.1)

406.3 WC-t-"I‘, PO‘T'\ I‘, ‘-.-thQ
5,000 gellons of freosh wat.r por shot
446.4 Bill-ts, officcs, storage
Officc spacc in Projrct 6.4 ar~c for 6 murn,
Storag: spcer in 6.4 arca for pancls ond cssocirted
cquipm nt. (Section 444)
Quarters on each ATF during pre~test and test operatiens,
4.7 YMenpov.r Recuirumcnts
4.7.1 Pre-test stetcside

Plenning the op:ration will rcquire 12 men-months «.ffort
with usc of 2 invcstigators.

44742 On-site t-chnical menpowcr ST. LOULS fRC
cehnical inve stigntors vill doconteminotc poncls, make
m asurchints, nd supcrvisce rovoment of ponols, Th se duties will

riouir~ 12 men-months r ffort with 4 inv. stigotors. Phasing of dutics
is given in Teb 6.
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4e7.3 On-sitc military manpower

Crcws of cnlisted personncl will be supplicd by Project
6.4 for movcement of pancls and racks. These dutics rcquire 1 man-month
ffort with about 4 conlisted porsonncl. Tim: pcriods during which crovs
src nccded arc given in Tab J-6.

4e7e4 Post-Tcst hanpowcr

analysis of data and writing of final r-port will rcquirc
3 man-months cffort with 2 invcstigators.

4.8 Shipping and Transportation
4.8.,1 Shipm nt to sito

411 cquipment and suprlics will b- loadced aboard Transit Ablc
by 31 Ducombur 1953. Equipment and supplics will b unloadcd at Eniwctok
by 31 Jamary 1954.

4¢842 Schodulc of Prrsonncl to and from Site, Soc Teb J-7.
4.8.3 Air shipmint of supplics or samplcs.
Nonc

Roll-up shipment

4.9

5, COM4ND alD COMUNICATION MATTLRS (TSl OPERATIONS)

Gcn ral opcrational matt-rs ars as given in the basic plun., H-hour is
shot timc, R-hour is r.boarding timc,

5.1 Pr: -Shot Priparation Schedulc (Tim: Schcdulc in Tab g-9)

5¢1lel On~sitc cquipmrnt checks will consist of calibration of radiac
instruments, sctting up of decontamination cquipment ashorc and chicking its
op'retion, and inspircting of pancls and racks., - .

Si, LoJis FRC

5.1.2 Dry runs of opcrations will bc nccded to assurs that t.chnicucs
er. sufficicntly devclop:d to pirmit succcssful operction when the actual
conteminating - vcnt occurs. Uhen the cguipment is sot up and chockzd,
p.rsonncl wiil run through th- various dccontarinatior tvchniqucs with the
pen 1s in placc and also make dummy mcasurcmcents., It will also be important
to practiec transfrrring thc pancl racks from th- ship to th: shorc docon-
tumination conter to assurc smooth opiration., If initiul dry runs for trans-
for show thit pancls cre subjoet to oxciossive vibration and shock, modifica-
tions of proccdur~ may b. nicdcd to provent loss of contaminant from pancls
during th. transf r aft r th- cvent.,
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5.1.3 Shot rch-ersal op retions for this proj..ct will bc ccrricd
out cs pert of the JIF rch arsal and also as part of oth r Projrct 6.4
cxerciscs,  Ietuils of oprrection arc same cs pre sent-d in Scetion 5.2.

5.2 Typiczl Shot Schodulc

5.2.1 Shot opcrutions prior to h hour will bcgin two days prior
to the deporture of dronc ships from Eniwctok for tist arca, &t this timo
strippeble coating will be epplind to framcs w«nd backings.

At H mims 2 deys, 6.5 p-rsonncl will bocrd Trensits Ablc
and Buker to: (1) chick edcqucey of tnost poncl mount fostrnings, (2) check
puncls and coatings, rcotouching where needed, end (3) obs'rve grnral
shipboerd vxp rimcntal sct-up.

5.2.2 &ftcr ¢ survey of tost craft hos bren made on R £ 1 day,
¢ proj-ct 6.4 r~coviry tcam will dismount tcst ncencls «nd mov: thom to
th- dccontaminction sitc. From R decy to R plus scven, poncls ond rocks
will bu proccsscd ¢t docontemination station.

5.3 Betwoon-Shot Preporction Schadule

5.3.1 &ftr doccontamination, the panls will br replac-d by clcrn
on.s from thr storcge creos. Strippebl- cocting will once cgiin b. applicd
to th fremes end rocks. Racks will be mountcd on th: ships wnd the
pr:p.rotion will contimuc as indicitcd in S-ction 5.2.1,

5.3.2 Aft'r docontcminction teosts, any contaminent rrmnining on
pcnls, fram-s or racks will be removed by r-proted applicctions of mothods
list'd in Tcb J-1, If the docontemination arce shows & rodiaction background
th~t will int-rf~r- with futurc t-sting, then arce dccontrmination will be
institutcd.,

5.3¢3 Dtection instrum. nts will be rcturncd to Projcet 6.4 for
ch. cking and cclibration. Docontomimability cgonts and fresh wotcr supplics
¢t dccontaminction cuntrr vill be replemished ,
5.3.4 Rchrarsnls for subscquent shots will be same as given in
Scction 5.2. Any modificctions of tcchnicu s indicetrd by ~xp ricnce of
first shot will bc incormorzt-d in subscquent rohe ors-ls.
5.4 Rollup Schedule S T

Rollur sehedule will he symchronized ~ith th-t of Proj.ct 6.4.
D.tcils of oprrations crc given in Teb J-10,

6 4
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5.5 Compuniccotior snd Timing Links

5.5.1 Fithin Projcct 6.4 - nonc
9 +5.2 Outsidc Proj~ct 6.4 - nonc

5.6 Roport Schodule

In cccordanece with dircctiv: s of Progrem 6.

ST. LOUIS FRC
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ANNEX N

SHIP | CCATICN CHARTS AND EVENT PREDICTIONS
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l. SHIP LCCATION CHARTS

1.1 The forecasts of the radiation fields expected from fall-out
at Cperation CASTIL E 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 have to
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 number of 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 the effective
wind speed 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
course upwind toward ground zero,

2. PFProximity to atoll reef. The nearest approach to the reef
in all cases will be no less than 2 miles.

3, Blast pressure on ships. At the time of the detonation,
the shiégme-;o.sosxtmned that the maximum over-
pressure experienced will be no greater than 1 psi.

8T. LGUIC FRC
4. Ships' speed, Throughout the run, the ships will steam

at a constant speed of either 7 or 10 knots depending on

the effective wind speed.



L . | c09sit

5. Ships' starting point, The starting position of the ships
will be dependent upon 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. Time in 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 decisions, 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. LGUIS FuC

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.

]
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2. EVENT PREDICTICNS

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 Nike-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. Decay of radioactive fallout will follow a curve having a
stope of -1.2. ' ST. LOUIS FRC

5. The ship's surface is in effect an infinite plane.
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