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References: {a) CWSF Conf. Ltr. P2-4 (WSF-07-bn) Serial 056/ of 11/18/46.
(b) CNO Conf, 1tr, Op-602/cm 021 P602(SC) S67-1
of 27 hugust 1946, )
(¢) CJTF-1 Conf. 1ltr scr 079 of 9 Sept. 1946.
(a) BuShips-BuMed Conf. Spdltr ser 138l of 24 Sept. 1946.
(e) BuShips Conf. spdltr scr 1383 of 26 Sept. 1946.
(f) BuShips~BuMcd Conf. disp 141550Z of October,
(g} BuShips-BubMed Conf. spdltr 411/Crossroads/S99-2
of 6 Nov, 1946,

Enclosures: (A) General Radiological Safety Precautions,
(B) Approved Decontanination Methods,

1. The operating portion of Joint Task Force One included
a large nunber of non=target vessels., bMany of these vessels entered
Bikini Lagoon subsequent to Test Baker, and at o time vhen radioactive
materials were suspended in the watcrs in low concentrations., Sone of
this material contaninated most portions of the vessels exposcd to the
water of the lagoon., Thus evaporators, condensers, salt water cooling
systens with their heat exchangers, fire and flushing systens, underwater
bodies of hulls, and fittings and equipage in contact with the sea water
were contarinated in varying degrees when used in the lagoon after Test
Baker., The radiocactive mnterial was found to be concentrated principally
in nmarine growth, rust and salt scole deposits on the afrfected surfaces,
The quantities of radioactive materials prescnt were, in general, found
to be in proportion to the quantities of fouling, scals, and rust present
on the exposed surfaces ond to the length of time during which they were
in contact with the contaminated water,

2. A11 of the ships involved (target vessels not included; have
low radiation intensities and small anounts of contaminating meterials,
They present no danger fron external radiation. 4Any danger to personnel
which may exist involves the introduction of contarinating toxic matcrials
into the body. This can occur in any one of three ways, nomely: {(a) by
the inhalation of contaminated dust or inhalation of funes or vapors from
heating contacinated moterials; (b) by way of the mouth from contaninated
hands or through ingestion of water or food which is corntaminated; or (c)
by absorption of contaminzted naterial through cuts or wounds, Considering
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the rclatively small quantities of toxic materinl present in any one ship

and the great amount of gross material with which it is mixed (marine growth,
scale, rust) and the quantities of this grosc material necessary to gain
access to the body in order to produce physical injury due to radiocactive
effects it is NOT LIKELY that personnel engaged in routine operations or
maintenance of these vessels will suffer injury. It is CERT.LIN they will

not suffer injury if the precautions dirccted are followed, and the cstab-
lished clearance procedurcs complicd with, The Bureau of Medicine and
Surgery has established certain tolerance limits on the basis of recormendations
nade by an advisory board of experts in this ficld of toxicology, These are
in confornity with nationally accepted standards for safety in regard to
external radiation and to radicactive hazards within the body. For reascns
of absolute safety and to insure that no form of radiclogical hazard may arise
subsequently regardless of the ultimate disposal of the ships, clearances

will be granted only in accordance with these standards,

3. Reference (a) established a radiological monitoring znd clearcnce
organization to deternine the extent of radioactive contamination existing
on any Crossroads vessel in thc West Coast or Pearl Harbor arca. The
nonitoring results disclose what portions of the vessel require decontamination
to reduce the radiosetive materials to a level at which they could never give
rise to a question of hazzrd. Reference (b) assigns the Bureau of Medicine
ond Surgery cognizance and responsibility for the establishment of radiclogicazl
safety tolerances and regulations. Reforence (b) 2lso charges the Bureau of
Ships with responsibility for developing methods and equipment for radioc-
logical decontaminatien of ships.

L Enclosure (i) is a compilation of all general radiological safety
precautions to be observed in handling ccontaninated materianls oand in carrying
out decontamination procecdures. Enclosure (B) contains all currently avproved
decontanmination nmeasures to be used in obtzining Operational Clearance, and
Final Radiologiecal Clearance, and supcrscdes rcferences {c) to {g) inclusive.
Include as rmch of this as possible in "ot sea" work.

54 Clearances are defined as follows:

(1) Operaticnal Clearance indicates that nll normal operations,
repairs and maintemance can be carricd out without radiclogical hazard provided
the precautions set forth in Enclosure (i) for handling contaninated nmaterinls
are observed, This is the clearance requircd for the ncrial operaticn of
active ships.

(2) Final Clearance indicates that nc radiological haznrd of
any type, no natter how renmote, exists vn the ship and that further nmonitoring
is not required, It will apply in like manner tc operating ships and to ships
destined for inactivation or dispossl, Before final clearance can be gronted
the nonitors reports and recommendations for such clearance must be forwarded
tc Chief of the Bureau of Medicine and Surgery and the Chief of the Bureau of
Ships, one complete sct of reports to cach Bureau, Inasruch as this is the
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plearance rsquired of all ships prior to inactivation or disposal, it is
desirable that all ships satisfy the regquirenents for final clearance as
early as practicable.

6.

e

Clearances are granted as follows:

(1) Operaticngl Clearance is granted by the Commander, Western
Sea Freontier cn recormendation of CUSF ship Clenrance Board in

accordance with safety tolcrances and practieces established by
BuMed and in accordance with the prccedures for clearance,
nonitoring and reporting established jointly by BuShips « Bulded,

(2) Final Clearance is gronted by BuShips with the advice and
eoncurrence cf BuMed ofter revicw of the cormplete and final
monitoring rcport for the individual ship,

The eriteria for clearance are:

(1) The existence of any arcas of radicactivity with readings

in excess of O0.,1r garmma or 0,5r gamnoa beta combined is ccnsidered
as above safety tolerance for cxternal radiaticn and will be
immediately deceontarminated cr dispesed of, and there will be
taken such cther precautions as are required to insurc safety of
perscnnel, Sericus radiccctive hazard, not involving external
radiation, will exist in cnelosed salt water systems which give
a reading of C,l1r gamma through the metal of the system, All
areas of contamination within closed salt water systems with
readings between 0,1 and 0,01 gamnn on external reading will be
contaninated innmedictely.

(2) Operational Clearance MAY be granted for urgent reasons when
readings are:

(=) Maxirmum, shiclded, between 0,1 ond 0,001lr gamma

(b} Maximur, unshiclded, between 0.5 and 0,005r beta gonm
ccobined except underwater bodies with surfaoce readings
having statistical avcrages between 0,5 and 0,02 beta
gamma ccnbined,

Opsrational Clearance WILL be granted when rcadings are:
(a) Maxirmn, shiellded, between 0,01 and 0,00lr gamma

(b) Moximun, unshielded, between 0.5 and 0,005r beta garma
combined except helle of ehips external surface readings
having statistical averages between 0,05 and 0,02 beta
germna conbined,
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(3) Fina) Clearance will be granted when readings arc:
. (2) Maxirum, shielded, nct above 0,00lr garmn

(b) Moxirum, unshiclded, not above 0,005 gama beta
cenbined

Exception (a) Underwater body, readings statistically avcraged
not above 0.02r beta gamna ccrbined and with no single localized
area in excess of 0,1r beta garma combined,

Exception (b) salt water systems having cxternal readings ninety-
four (94) per cent cf which are not above 0,001r ganm, five (5)
per cent nut above 0,005r gamra and, cne (1) por cent not above
0.01lr garma,

8. Responsible individuals expedite finnl elearances by seeing that
necessary cleaning is dcne to bring contoninated areas within the final
clearance levels prior to subnitiing reports with requests fcr final elearance,

9. Drydocking for radiological purposes will not be required when
the following conditions exist: Extericr underwater surfaces (including sea
water intakes and overboard discharges frenm the opening in the hull to the
first volve) have averaged statistical readings less than 0,02r combined beta
and gamma with no localized area abeve 0,1r beta gamma, Dockin;: will be
referrcd to The Bureau of Ships for decisions,

10, 411 radiation intensity readings will be corrected to 1 Octcber
1946 for purpcses of assessing radiclogieal haznrds and granting elearance,
No differentiation will be made between wet and dry ocnditiocns of surfaces
in applying the standards set forth above, .11 readings are in roentpens
per 24 hours (r/day),

/8/ ROSS T. MC INTIRE, /s/ EiRLE W, MILLS,
ROSS T, IC INTIRE, EARLE W, MILLS,
Vice-Adniral, USK. Vice~idniral, USN
Chicf of Bureau of Chief of Bureau of Ships.

Medicine and Surgery.
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ACHOMAWT (ATF-148)
AdJAX (AR—6)

Alf SUMNER (DD692)
ALPFLING (APA-58)
AWTEMIS (AKA=21)
AVERY ISLAND (4G-76)
BARTON (DD-722)
BaYFIELD (iPa=33)
BEGOL (APD-127)
BENNEVOLENCE (iH-13)
BEX:i (4Pa-237)
BLADEN (APA~63)
BOTTINELU (AP.=235)

BOWDITCH (A4GS=4)
BRAMBLE (3i..GL)
CEBU (aARG-6)
CHICK.S.W (ATF-83)
CHIK.SKIi (AO-54)
CHOWANOC . (LTF-100)
CLaMP (iiRS-33) .
COLSTERS HARBOR (AG74)
CONSERVER (.RS-39)
CouC.L (ASR-8)
CREON (.iRL-11)
CUMBERLAND SOUND (AV17)
CURRENT (,iRS«22)
DELIVER (.RS-23)
DUTTON (AGS-8)
ENOREE (3:0-69)
FALL KIVEK (C.-131)
FLUSZER (DD-368)
FULTON (4S-11)
GEORGE CLYMEL (iPA-27)
GUNSTON HALL (LSD-5)
GYPSY (inLSD-1)
HAVEN (LPH-112)
HENL.ICO (iPi~45)
HESPERIA (aKi-13)
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MT M0 KINLEY (iAGO~7)
MUNSEE (.TF«107)

WMAN K PERKY (DDB883)
O'BRIEN (DD 725)

. ONEOTL (LN-85)

ORC4A (AVP-49)

OTTaAV.A: (4Ka 101)
PALIVLA (LLST-3)
PHLON (AIB-3)

POLLUX (iKi-4) °
PLESELVEL (aiiS-8)
PL.ESQUE ISLE (APB=44)
QUARTZ (IN-150)
RECLAIMER (uliS5-42)
R.K. HUNTINGTON (DD7£1)
TOMBIGBEE (..0G-11)

ROCKBRIDGE (APA~228)

"ROCKINGH:M (APA-229)

ROCKWALL (4PA-230)
ROLETTE (AKA-99)
SaIDOR {CVE-117)
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SH.LKAMAXON (AN-88)
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SYLVANTA (AKA=44)
TELAMON (ARB-8)
(A0G-11)
WENATCHEE (ATP-118)
WHAKTON (4P7)
WIDGEON (4iSR-1)
WILDCAT (AW-2)

APL 27 ICT 1341
aRD=-29  ICT 1359
ATA=-124 ILCT 1361
ATL-180 LCT 1377
ATA=185 LICT 1420
ATA-187 LST 161
ATi-192 LST 388
ATR=40 LST 817
ATR=87 LST 861
1CI-977 LST 881
ICI-1062 PGM 23
LCI-1067 PGH 24
LCI-1091 PGM 25
1CT-1130 PGH 29
LCT-1155 PGM 31
LCT-1184 PGM 32
YMS 354

YHS 358

MS 413

YIS 463
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1. 411 non-target vessels which entercd Bikini Lagoon after the
dtomic bomd tests are more op less contaninated by racicactive naterials
which were picked up from the water in the lagoon, The parts of the ships
which were in contact with sea water are the principal areas which ars
affected, nanely: -

(a) The underwater body of the ship and appendages,
(b) The interior of the fire and flushing systems,
(¢) The salt water sides cf condensers, heat exchangers, salt
water pumps and associated salt water piping used while in
the lagocn, -
(d) The interior of the evaperators and nssceinted salt water piping.
(e) The exterior hull and salt water cooling systems of small boats,
(£) Anchors, anchor chain and chain locker,
(g) Lines, fenders and sinilar equipage used at Bikini, also stowages
‘for these items and for smll boats,

The mjority of the above areus no longer have sufficient hazard fron external
radiation tc be of cencern.  The potentinl danger invclved at the present

time is that of an individual being poisoned by the radicactive materials
which are present, The only way the latter action ean be dangerous is by

an individual eating, breathing, cr getting into an open cut or o skin
abrasicn o sufficient quantity of this radioactive naterial,

2. . The safety precauticns which are enunerated herein are designed
to prevent any possibility of hazard due to radicactive toxicity,

(a) At the earliest possible date obtain a complete monitcring in
order to know specifically the locaticn and relative quantity of
radicactive materials present, Until a suspect unit has been
pronounced clear by a monitor it should be regarded as eontami~
nated, :

(b) As soon as practicable thereaftor proceed with the authorized
decontanination neasures for the fouled locations, When these

. are ccnpleted request-remonitoring to ascertain if they have
been coupletely effective,

{c) If 1t is necessary to cpen up a centominated systen the fcllowing

~ precauticns should be observed:

(1) Keep wet until found elear of contonination all surfaces
which have been exposed to salt watcr, This will effectively
prevent extensive amounts of dust forning,

(2) If it is hecessary to perfeorn any werk on a contaninated unit,
clean the part thoroughly before working on it, Remove all
rust scale, marine grcwth, and sedinment while wet,

-1
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2. :

(3) Skin ocntact with radicnctive materials shall be avoided,
For this reason, gloyes ghould b n when working on a
contaninated part or in handling materials whiech have been
renoved from ccntaminated surfaees. Vhen working cn a _large
contaninated surface with which the body cones in contact,
such as manual cleaning of the inside of a main ecndenser
or when remcving contamination frem the undervmter body of

the ship, long slecved werk clothing, gleves and caps should

be worn. Under these circumstances the c othing worn during
the werk ghould be lounderod dgily or on completicn of the

Job, When gapdblasting of the underwater body in drydock

is required for decontamination, the clothing ordinarily

worn in this operaticn is_santisfactory, but should be laundered
en completion of the work. During drydock work cn contarinated

ships, rubbcr bcots should be worn and thorcughly hosed off
after completing the work,

(4) Observe scrupulcus cleanliness in the removal of radicactive
materials, Every effort should be nade to prevent spreading
such materlals. They rust be kept wet and placed in a elosed
container for disposal by sieking at sea at the first available
opportunity,

(5) Tools and equipage uscd in remeval of ccntaminated materials

shoulc be thoroughly cleancd upcn ecopletion of vicrk, hags,
fibre brushes, brocnms, etc,, shculd be washe upon cempletion
of use or disposed of with the ccntaninated materials,

(6) Where welding, brazing, or flume cutting of contaminated piping
“or surfaces is accomplished adequate exhaust ventiloticn must
be assured,

(7) 411 eoclutions used in deccntaminaticn have the ordinary industricl]
pJ&&;h hozards and, in additicn, when they have been circulated in a
M suspect systen are a radicactive hazard, Used solutions should
f/,//’/”’/ be disposed of ot least 10 niles at sea or beyond the 100 fathon
: curve.,

(8) Where decontaminaticn cf the underwater body of the ship is
required all rust and marine growth rermoved in drydock shall
be handled in accordance with instructions in subparagraph (4)
above, If wet sandblasting is required for decontanination,’
the sand should be gathered up nnd prepared for sinking at sea.

-
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(9)

(10)

GENERAL RADIOLOGICAL SAFETY PLECAUTIONS
CLOSSRO.DS VESSELS

Contaminated piping, valves, and cther units vhich are recoved
for replacement before decontanmination shall be segregated
and disposed of at sea,

Loose contaminated materials which are ewaiting disposal should
be segregated and labeled to prevent unwitting use cr meddling,
Open sources of radiocactive debris should not be left untended,
If necessary to leave a contaminated unit open for a period

of tinme it should be covered tenporarily when no work is in
progress,
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1le When exterior radiation readings above approved tolerance levels

are cbtained on radiclogically suspect parts of a non-target ercssroads vessels,
all ships shculd earry out the decontaminaticn procedures specified herein for
the purt affected., This work should be acconplished at the earliest practicable
date without interfering with the cperating schedule, Attention is directed

tc the safety precauticns ocutlined in Encloaure (4); all applicable portions
tust be cbserved while conducting the decentamination procedure. The principal
decontaninaticn agent used is a muriatic acid base with cther materials added
as ncted in the procedure for eaéh unit, Several general industrial safety
precauticns which mist be used in handling the acid are ncted:

(2) Mix the acid in -open air if possible,

(b) Pour the acid intc the water slowly, never the water intc the acid,

(e) Perscnnel engaged in handling and mixing acid shculd wear rubber
gloves, splash proof gogeles, and acid fume respiratcrs. Bicarbonote of soda
scluticn should be available as a neutralizer in event of spilling or splashing
acid on personnel, Soda ash or boiler ccmpound should be available fer
neutralizing that spilled on the ship,

(2) Then large units such as evapcrators and condensers are treated some
quantities of hydrogen gus nay be given off, If practicable they should be
vented to the cutside atmesphere, In any event no open lights or sparking
devices shculd be permitted- in the innediate vieinity of the operation or vent.

(e) DO NOT heat the acid sclution,

(£) a11 ccrnections, many of which may be temporary, made for the purpese
of eireulating the acid soluticn shall be tested with plain water befcre anctual
cperation.

(g) While the acid sclution is cireulating a contimicus watch shall be
mintained on all parts of the system for the purpose of promptly detecting any
leaks which nay <evelcp and applying remedial neasures,

(h) A1 valves which are closed to prevent entry of acid sclution into o
part of the system in which it is net desired tc circulate the acid should be
tagged and wired or ticd shut, :

2. The precedures given below are the approved rediological deccntamina-
ticn metheds for each unit and systen which has been found to eontain radioactive
materials:

4. EVAPORATORS. (Except Badger types having Al cr A4l type heat exchangers).

(1) Evoporators should be given cne or more thernmcl shock treatments
to break locse as much seale as possible,

(2) A1l loose scale and any zincs in heat exchangers should be re-
noved and prepared for dispcsition.

(3) The 4istilling plant is toc be set up to provide for acid cir-

" culaticn thrqugh the entire salt water systen, i,s, shells, salt

water and brine piping, and punps, and heat exchangers, This
invclves: ‘ '
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(a) Positive prevention of the acid scluticns getting into the
fresh water side of the systen shall be accomplished by

. removal of necessary lines and blanking off the ends,

(b) An acid mixing tank -should be provided: an ordinary steel
tank will suffice. - It is desirable that the tank be large
enough to mix a sufficient quantity of scluticn to £ill the
systen, although several nmixes may be used to £ill the systen.

(c) A filling line shall be run focn the acid tank tc the suction
side of the pump selected to circulate the aeid thrcupgh the

or other appropriate drain lines back to the acid mixing tank,
Rubber lined firehose may be used for the tenporary lines,

N
<észs\' syster, A line or lines should be run frcn tle brine discharge

(4) The acid solution should be mixed by adding two parts 18° Baume

(5)

(6)

(7)

(8)
(9)

(10)

commercial rmriatic acid to 15 parts fresh water, Where salt water
or brine lines are steel or galvanized wrought iron pipes an in-
hibiter (Rodene-Navy Spec. 51~I-2a) shall be added 'in the propor-
ticn one part inhibiter to 100 parts of the comnercial acid added.
Fill the systen ccopletely, The shells tmst be vented as near the
top as possible in order to accunplish complete £illing of the
shell, When the acid solution enters the shells considerable feam-
ing will occur and may ccne cut the vents, buckets should be placed
to cateh all overflow, :

The acid shall then be continuouely recirculated until all scale

in the shell and tube nests ig dissclved, This may be detected
visunlly, The normality of the acid shculd be checked durinz the
operation and not allowed to f£all below one normal, lhere scale

is unusunlly heavy it nay be necessary to add additicnal aeid to
complete the process., The circulation sheuld in any case be for

at least twc (2) hours, but not over four (4).

Upcn ceopletion of cireulation drain the systen completely to.
remove all acid, Drain all pockets, partiecularly the lines which
were blanked off (drains frem baffle pan and vapor line), Flush

the system ,thoroughly by circulating - fresh water and pumping over-
board, Flush baffles particularly, and remainder of inside of

shell thoroughly by firchose through the sight ports and redrain,

The acid removed should be handled as a econtaninated materizl,

The system shall then be flushed out with a beiler compound solution
to neutralize any residual acidity, -

The plant may then be reassenbled, replacing any zincs which were
removed, and placed in operation. If a monitor is available it is
desirable tc check the sufficiency of the treatment before preceed-
ing to break dcwn the acid eirculating system and reassemble the
plant. Al1 distilled fresh water nmanufactured in the first twenty-
four (24) hours after placing the plant back in operation shall be
dumped overboard, )

Upon remonitoring it may be found that certain parts of the systen
still have readings ab've tclerance, Lhers these parts are extensive
a conmplete reapplication of the procedure may be necessary. Generally
if 211 scale is removed frcm the shell and tube nest it will be found
easier and ncre effective tc disassenble the unit above tolerance and
clean either.manually or by scparate acid washing, 411 parts which
occasionally have been feund to require separate treatment are cited:

-2—




+ .r)
of baffles at the top of first effect shell,

(a) it lenst one set
(b) Distiller condenser heads,
(c) Brire overboard discharge line at elbows and valves,

rboard pump where acid circulation was

(d) Some parts of bri
incomplete or ineffeetive,

Strainers cn the' sucticn side of the salt water punmp,

uble A or Triple A heat exchangers

Badger type evaporators having do
iled out for 96 hours at a temperature of 2000 Fahrenheit using one
ater. ~Asscciated salt water piping

shall be bc _
- pound of boiler ccmpound to ten gallons of w
W, should be cleaned as specified fcr the fire and flushing systens,

ne cve

(e)




B, SALT WATER SYSTEMS

The following steps shall be used in cleaning those portions of the salt
water systems which monitoring reveals to be so0 contaminated as to exceed
established tolerance levels, The salt water systems involved include fire
and flushing systems, salt water sides of cooling systems with associated
heat exchangers except condensers, pumps and drainage piping associated with
these sysiems., Parts of systems showing acceptable monitor readings should
be excluded from the cleaning process if they can be included,

(1)

(2)

(3)

(4)

(6)

Place a large mixing tank on deck in a suitable location to run a
hose or piping to the suction side of a pump covering the system to
be treated, Arrange the suction of the pump, if possible, to allow
taking suction on the mixing tank, salt water or on air alternately,
Provide recirculating connections by hose from parts of the system
most remote from the pump and lead back to discharge into the mixing
tank,

Fi11 special mixing tank with sclution of one gallon 180 Bzume com-
mercial muriatic acid to ten gallons fresh water and two ounces in-
hibiter (Rodene-Navy Spec. 51-I-2a) if available.

Drain systems to be cleaned as completely as possible using drain
connections on pumps and as available at low points of systems,
Open outlcts or vents in systems to permit air to enter for effect-
ing complete drainage, Watcr thus drained may be pumped overbeard
in the harbor or at sca.

Fill system with acid solution from mixing tank introducing through
pumps selected, The systems should be filled completely with the
solution which will probably involve thc preparation of several mixes.
Qutlets on the system arc to be opencd until it is determined by

flow that the decontamination solution has reached that part of the
system. As eoch line is filled, the associated outlet is closed until
all parts are filled and all outlets closed.,

After the system has been filled completely, recirculate the acid so-
lution using the pump and the recirculating lines provided back to the
mixing tank, This process should be continued for sbout four (4) hours
During this period the normality of the acid should be checked by
sampling and acid added as necded to maintain at least 1/2 normal
strength,

Upon completion of decontamination eirculation, if the ship is in
dock, drain acid solution from system as completely as possible using
drains provided and collect solutien in suitable containers for dis-
posal as prescribed for contaminated materiols. If the vesesel is at
sea, discharge the solution overboard upon completion of circulation
using drains found to be contaminated, For vessels in harbors or
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(7)

(8)

(9)

(10)

alongside piers, the acid solution shall be drained into containers
provided, Drain lines outboard of sen valves are considered as parts
of the hull and shall be treated with the underwater body as required
at first drydocking.

After draining acid solution, flush the entire sysiem thoroughly with
salt woter for at least one hour using all available outlets for dis-
charge. For ships not at sea this water may be pumped into harbors.

After the salt water flushing, prepare a neutralizing solution in the
spceial mixing tank using 50 pounds of boiler compound to 1,000 gol-
lons of water. Drain the system and f£ill the neutralizing solu-
tion using the same process as for the decontaminating sclution. Re~
circulate the neutralizing solution for at least thirty minutes,

As a final step in the process, shift the pump back to sea suction
and flush the entire system thoroughly with salt water using each
outlet for thirty minutes.

Remonitoring after decontamination mey reveal that the system has not
been entirely reduced to tolerance limits. In such cases, the trouble-
some areas generally will be found in pockets in the system such as
large valves, at reducer stations or in stagnant sections of lines,
When such cases occur, the parts remaining above tolerance should be
removed if practicable and any remaining collection of scale, silt

or fouling removed manually, The part should then be given an acid
dip in a one normal solution of muriatic acid and fresh water for
nbout ten minutes to remove any residue and then thoroughly neutral-
1zcd and rinsed. When large parts of systems or a whole systen remain
above tolerance after applying the cbove methods, the systen shall

be given o second acid treatment as set forth above, If the system
then fails to respond, the Burcau of Ships shall be advised of the
conditions and necessary instructions requested,



C. CONDENSERS EXCEPT MAIN CONDENSERS.

Salt water sides of all condensers except main condensers which show read-
ings above accpptable limits shall be treated as follows:

(1)
(2)

(3)

- (4)

(5)

(6)

{7)

(8)

(9)

Completeiy drain condenser end remove zincs, Place zines aside for
disposal as required for contaminzted materials removed,

Set up mixing tank in convenient location on deck equipped with hose
to lead to condenser for filling with solution by gravity.

Fill mixing tank with solution of one gallon 18° Baume commercial
muriatic acid to twenty gallons of fresh waoter, and two ounces of in-
hibitor (Rodene-Navy Spec, 51-1-2a),

Fill condenser and essociated piping with solution preparing addition
al mixes as necessary to fill completely, Insure complete filling

by leaving vents open to release air and to check when full by flow
from vents, Place contalners at vents to collect solution which will
escape from boiling action of acid.

Circulate solution through condenser if possible for one hour, other-
wise allow to stand in condenser for one hour, If in harbor drain
off solution and dispoese of as required for contaminated materials
removed, If at sea, discharge solution overboard through regulzr
overboard lines.

Flush entire system completely for one hour using salt water and dis-
charging overbeard, B

Using mixing tank provided, fill condenscr with neutralizing solution
of fifty pounds boiler compound to 1,000 gallons of woter, Circulate
if possible or allew this solution to stand in condenser for at least
thirty minutes, Then reflush thoroughly using salt water and dis-
charge overboard,

Remonitor condenser, If readings are still above tolerance levels,
remove all necessary inspection plates and determine location of re-
maining contomination, If heads are contaminated, remove scale and
fouling from surfaces manually anl brush with one normal acid mixture
until readings hc ve reached tolerance levels, If tubes show contam=
ination remaining, punch tubes using rod and wet rag to remove
material adhering to surface, Follow this by lancing thoroughly with
water, Collect and dispose of nll removed material as required by
Radiological Safety Precautions (Enclosure (4).

Moke complete inspection of condenser to locate and repair any damege

which may have been caused in the process with special attention to
tube ends which are packed, Put air test on condenser ond remedy any
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D. MAIN CONDENSERS

ll.

Main condensers which show monitor readings above final clearance linite

should be treated in accordance with the following procedure:

(1)

(2)

Drain condenser and remove zines, Set zincs aside for disposal in
accordance with procedures set forth for disposing of contaminated
rmaterials by Radiological Safety Prcsautions,

Remove all seale, rust and marine growth from inside of condenser
heads by serapers and wire brushes keeping the surface wet at all

. times. If radioactive materials are still present in measurable

(3)
(4)

(5)

(6)

quantities, scrub condenser heads and salt woter sides of tube sheets
with ordinary serub brush and a solution of one gallon of 12° Baume
commereinl ruriatic acid to ten gallons of fresh water and two cunces
of inhibitor (Rodene-Navy Spee. 51-I-2a) if available, Flush off
surfaces thoroughly with salt water to remove acid.,

If tubes show readings above final clearance limits, punch tubes
with a rod and wet rag to removo material adhering to surface and
wash out with a water lance,

Collect and dispose of all loocse material renoved in accordance with
instructions for handling contaminated materials in Radiclogical
Safety Instructions,

On ccmpletion of above work flush cendenser theroughly with salt
water discharging cverboard for at least ¢ne hour,

Rembnitcr, and if readings are still above linits, repeat the process.
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E. UNDERWATER BODY

&s much as practicable by ehifting ligquids and monitoring portions of
underwater bodies thus exposed. Readings of at least ton reprecentative
8reas on each side of the exposed underwater body will be teken with
readings spaced as evenly as practicable, The average of these readings
on each side will be considered as representative of the general radio-
logical condition of the underwater body, If the average of the readings
€0 obtained is .020 or less roentgens/day combined bota and gamme corrected
to 1 October 1946, the underwater body will be considercd as meeting the
requirements for final clearance and no further precautions are required,
On vessels being drydocked for other reasons, the underwater body will be
systemmatically monitored in drydock as outlined in the standard monitor
forms. The average intensity of radiation on the underwater bedy so
determined will then be used in the some manner as when listing the ship
to determine vhether decontamination is required, T®hen the average
underwater body readings as specified ~bove is found to be above ,020
roentgens/day, the underwater body will require decontamination in drydock
and the following procedure shall be followed: '

(1) Remove marine growth using long handled scrapere. During thie
operation the sides of the ship and the drydock floor shall. be
kept wet at all times to prevent the formetion of dust, Upon
completion of scraping, the sides and bottom of the ghip shall

. be hosed down vigorously using salt water ot high pressure,
Materinls removed shell be gothered up and disposed of as
prescribed for contaminated mnterinls in the Kadiological
Safety Preccutions (Enclosure (4).

(2) Remonitor the underwater body to obtain the new statistical
average of radiation intensity, If the hull then meets the
established tolerance limits no further radiological pre- '
cautions are heceesary and normal work may proceed,

(3) 1r remonitoring after scraping and hosing reveanls that
established tolerance levels have not yet been met, the under-
water body must be wet sandblasted for decontamination purposes.
The standard wet sandblasting procedure is satisfactory for
this purpose and wilil remove the radiocactive material, Upon
completion of the sandblasting, the topside, eides and bottom
of the ship and the sides of the dock shall be woshed down to
collect all sand in the bottom of the dock and the ship re-
monitored. The sand shall then be collectod and disposed of
8¢ required for contaminntion materials removed by Rediological
Safety Precautions (Enclosure (A). After removal of the sand,
the drydock floor shall be washed dowm vigorously and the
water pumped into the harbor,
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F, SHIPS BOATS -

1, The ships bﬁats which were used in the lagoon in many cases picked up
an amount of radicactivity on the exterior hulls and in the engine cooling

gystems.

(a)

(b)

(e)

(a)

Wood hull boats when found to be above tolerance are to be decontaminated
by removing the bottom paint by use of a strong solution of lye and
boiler compound. This solution will soften the paint after being applied
generously and being allowed to estand for sbout half hour., The paint may
then be scraped off. The scrapings should be treated as contaminated
moterials and the fafety Precautions given in enclosure (A) observed in
their removal and handling. The underwater body should then be washed
throughly to remove all lye and boiler compound and remonitored if a
monitor is aveilable., The boat should then be repainted in accordanee
with painting instructions when pronounced clear. PBoats fitted with steel
rubbing strips on the keels may retoin some guantity of rodiocactive
materinl under the stripe where they are rusted or where the wood is
partielly rotted, In these cases the rubbing strips should be removed,
rust cleared off, rotted woed removed, if practiceble, and rubbing strip
replaced,

Steel hull boats, if readings are above toleraﬁce, should be treated
as the underwater body of the ship given in (E) above

Engine cooling systems nnd toilpipes found to be radionctive shall be
treated as specified for the salt water piping by (B) above.

Boat propellers found to be contaminoted shall be scraped and then
vashed with an celd mixture as preprred for the sclt woter piping.
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G. HULL, HULL FITTINGS AND DECK EQUIPMENT.

1

Exposed areas of the ship's hull (other than the underwater body),

hull fittings, ground tackle and other deck equipment found to have radintion
readings in excess of finnl clearance limits shall be treated as follows:

(1)} Exposed surfaces of the hull or hull fittings, if painted,

(2)

(3)

(4)

(5)

shall be scrubbed thoroughly with 2 strong solution of lye
and boiler cempound using long-handled serubbers and scraped
to remove as much of paint as possible in the process. The
lye and boiler compound solution should be made up of about
4 1/2 pounds of lye and 5 pounds of boiler compound to 10
-gallons of fresh water, Unpainted or rusty surfaces shall
be scrubbed in a similar manner using a solution of one
gallon 180 Baume commercial muriatic acid to 10 gallons of
fresh water and two ounces of an inhibiter (Rodene=Yavy
Spees, 51-1-2a) if available, Upcn completion of scrubbing
each area of one or two square yards hose down vigorously
affected parts and decks in the vicinity with salt water to
remove all of the solution, '

Anchor Ghain and Anchors if above final limits shall be
sandblasted at the first opportunity, To decontaminate chain
lockers which exceed final 1limits, gather up all loose seale
and rust keeping it wet at all tines and dispose of in
accordance with instructions for contaninated materials in
Radiological Safety Precautions. Then hose down decks,
bulkheads and overheads vigorously with salt water and punmp
overboard, '

Miscellancous deck equipnent made of fibrous vegetable
moterial such as lines, fenders, brooms, swabs, scrubbers

and the like are not susceptible to any known method of
decontaminaticn at this time, If any of these items excced
finnl clearance limits they should be segregated and disposed
of as specified for contaminated onterials removed in
Radiological Safety Precautions.

Deck equipment sueh as I.G.E. pumps having salt water cooling
systems shall be treated by eirculating acid solution as
prescribed for salt water systens and heat exchangers in
section (B) above,

If after the above treatment any of the above parts show
readings still above final clearance limits, the processes
shall be repeated until 1inits are set,






