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SAN FRANCISCO NAVAL SEIPYARD
San Francisco 24, Calif.

~ jﬂt - 1983 Nx@fﬁgog_é’aﬁ:er 19%?1 AGENCY /NRDL

' / v 1983 /7 Location _ SAN BRUNO FRGC
To:  COMMANDING OFFICERS, Bikini Vessels. Accoss NoJ&/-C¥A 3203 _§-636

Subj: Radiological Decontamination while underwgyucr S‘?‘?G )
DecoNmamivatrod o

Encls (A) Decontamination Procedure and Safety

exposed are the evaporators, heet exchangers using salt water
cooling, the main and suxiliary condensers, .the fire an@l £lushing

* system and the exterior underwater body of the hull. No other
locations have been found to date. The preliminary madiological
cleesrance which was given at the opereting area gave assurance
that no hezard exists as long as the ship's systems are intact.
When the safety precautions set forth in the referenced memorandum
are carried out, it is known that no possibility of a radiological
hazard will occur. The Bureau of Ships and the U.S. Naval Shipyard
are continuing experimentation which may prove that some of the
current safety precautions are unnecessary or that some of the
parts of the ship need not be treated. This is noted here that
when and if revised safety precautions are issued it will definitely
be understood that a calculated risk is not accepted but that it
has been definitely determined that NO risk does in fact exist.

1. Enclosure (A) has been prepared at the San Francisco Naval \% ﬁ’:
Shipyard for use of vessels at the Yard. These instructions % \1mq~\
amplify BuShips dispatch 141550 of Oct. and BuShips SpeedlettergL:qu ~
Serial 1381 of 30 Sept. and 1383. When the work is undertaken 29 L e
at sea certain obvious modifications must be made to permit it £5 | Iy
to be successfully accomplished. Some background information 22 ‘{1
as well as some of the changes are cited to assist the ship to‘jo\s Eﬂ,
carry out the decontamination process. = § I
<5 Nz
2. The materiel that it is desired to remove from non terget :E ggg
vessels was deposited sboard from the ses water in Bikini Lagoox z NiEp ~
after test BAKER. The places on non target vessels which were 35 ‘itg
L)
X

3. The principle modifications that are necessary to apply the
procedures to a vessel underway are necessitated by operational
consicerations. These considerations will vary for each particular
plant and installstion. Each machinery unit or section of line
will be required to be isolated and unused for the period ®f time
the acid solution or the neutralizing solution is soaking. There
may be sections of salt water piping or vital coolers which cannot
be secured at sea, Because of the great simplification of the
whole process by doing the work at sea these exceptions should be
critically examined that the ship is assured that it is indeed
impossible to treat the excepted unit. The principle upon which
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SAN FRANCISCO NAVAL SHIPYARD
San Francisco 24, Calif.
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Subjs Raa')iglochagDecontamination while underway.
the decontamination process is based is dissolving and loosening
scale, rust, and marine growth from the salt water side of machinery
units and piping. To do this requires that the decontamination
solution be put into the system in the strength outlined and be
allowed to stand or circulate for the specified time. The system
is then flushed thoroughly to remove all traces of the mixture and
loosened particles and then the system is neutralized and again
flushed. Each ship may have individual preferences and will have
differences in physical set-up which will affect the mechanics of
accomplishing the above. Whether the firemein is filled by gravity
through the fire hose or is pumped into the system makes no
difference as long as the steps sbove are accomplished in the order
given,

8 Nov. 1946

4. The steps in obtaining radiological clearance are as follows:

(a) A careful monitoring with parficular emphasis being placed
on the parts of the ship outlined for ships force decontam-
inetion. Those parts of the ship which show either no
readings or only background need not be treated. In
monitoring it will probably be found that the parts of the
systems which were not used or used only slightly at Bikini
are not radioactive. Thus risers to magazine sprinklers,
firemain branches which were not used etc., are usually
background or less. When tracing out a system the checking
should be continued even after all readings dissappear to
assure that the limits are not exceeded on down the line.
Responsible ships officers should ‘accompany the monitors to
assist in pointing out the units and lines which may be
active. A recorder should also be provided to record data.
It is the Commanding Officer's responsibility to assure-
that all likely spots which may be radiocactive are monitored.

(b) On the basis of the monitorings a plan should be prepared
for the decontamination work. The ship should work out
Just what sections of the firemain can be isolated, at a
time, how it is to be filled, drained; which heat exchangers
can be isolated at a time, etec,

(c) Decontamination materials should be procured. SAN BRUNO FRC

(d) Proceed to sea and perform the work. A monitor is not
required for this operation, as was pointed out above there
is XO radiological hezard provided all the precautions are
carried out.

©O9iiiz]) =2
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(e) A1l materials removed or flushed from the systems is to be
dumped directly overboard at sea., Any container used for
sludge, scale or marine growth to remove it from the ship
should be hosed out but need not be discarded,

(f) Upon return request remonitoring. After remonitoring it
may be found that the removal of radicactivity has been
incomplete; some readings may actually increase. If the
areas are few or local ones the parts should be diss-
assembled, scale, marine growth, and sediment removed and
the affected parts scrubbed with acid. Short sections of
pPipe may be blanked-off and acid ecirculated through them
for several hours, drained, flushed and neutralized. When
extensive areas of systems or large units are still above
the tolerance levels a second complete treatment of that
system or unit may be advisable.

(g) Monitors may be secured from the District Medical Officer.

5. It may be necessary to perform certain parts of the cleaning at

& yard or while alongside a dock. The drydocking, obviously, must
be done at a yerd. Tests are underway which may eliminate ail -
docking escept scraping the waterline while at anchor as was done by
many ships while actually in Bikini Lagoon. Availability at a repair
facility will be granted in the normal fashion when Navy Yard
facilities are rei;ired to comflete the work for full radiological

clearance. EST AVAILABLE COPY

6. Particular attention is invited to the necessity of following the
exact steps set forth in the refenced memorandum. By the use of
these, damage to ships material and personnel will not occur. It is
particularly important that the acid solution not exceed the strength
specified at any time in the system. The acid should not remain in
the system materially longer than specified or damage to piping and
machinery units may result. Flushing out should be thorough to
eliminate all pockets where the solutions may collect., Valves often
leak and may be opened by uninformed individuals aboard ship. So,

it is suggested that closed valves be tied shut and tagged as
insurance against unwitting opening. It is pointed out that leaks

or weeps may develop as a result of the removal of scale and marine
growth, Continuous checking and patrol will probably be necessary

to assure that the operation will be successful and no casualties pNO FRE
occur. It is pointed out that this is a practical operation andgANBR
stop watch accuracy is not required but rather a practical common
sense appreciation of what is being done. Should acid mixture be
spilled in the ship by casualty the following procedure is recommended:

GO - | -3- | 3¢
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SAN FRANCISCO NAVAL SHIPYARD
San Franfifco 24, Calif, 8 Nov. 1946

Neutralize at once. Liberal use of the soda ask is rec-
commended. Any pharmacist®s mate can determine when the
acid is spent.

Thoroughly wash the area with which the acid has come in
contact, flushing with copious quantities of water is
adviseble if spilled in bilges or on deck., If the mixture
has been in & system for any length of time the locations
where it was spilled should be monitored carefully upon
return of the vessel to port.

8. A complete report is requested to be forwarded from each vessel
to the Bureau of Ships with copies to the Bureau of Medifine and
Surgery and Commander Western Sea Frontier. The report should

include
(a)

(v)
(c)

Ia)

the followings

Duration of stay in Bikini and in general the conditions
of operating.

Copies of all monitors reports.

Summary of treatments accomplished on all radioactive

parts of the vessel, including the final decontamination.

It is particularly desired that any suggestions relative
to the conduct of the cleaning operations be included.

Representative
an Francisco.
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“ubj: Instrucii: 3 to Ships on Decontamipnat A RRAAGAIT S e Yo L1I0wes

at

in Freeing S..p o Badissctive Naterial

o _ 1
‘4o The instructions Mretn are detailed to give the ship information

ummuamawmamunmuﬂm

Rocessary
Shipyard sssistance be nece in some instances, The edures
3?3. 1381 and 1383 of

ere azplifications of BuShips S

4 & Sepm,

and BuShips dispatch 141550 Oetobewe
(2) Exaceratorss

Q)

(2)

v 10340

A REEN
O

aIIs3y

ervcloSuece (A

Evaporators should be given ens or more thermal shock treatments
ia order to break loose as much scale es possible,

The thermal shocked loose scale shall be removed from the
Sveporator shells wsing the following safety precautions:

mmmumhm.mmmhwmmu
dumpted overboard (ia the herbor is persmissidle),

b, Caavas should be laid down on the deck and a collecting pem
used to hold all of the scale removed,

€s Personnel should wear yudber gloves,

d. Scale shall be kept wet and segregated for further posal by
dunpingatsuinnaehnnn&nnerﬂmtitdnam. If the
ahi hmmawnmtm#mpmeaa, the Yard
-ug receive the contaimers of evaporetor scale from the ship
and will provide for its disposal.

O.An;yloouo.se.hd:q:ﬁ on the deck shall be swept up and the
aret vashed dowm wi ntguh water, equipment used for
clean up should be turned over to Shipyard for disposal

by dmplng st sea.  piol COnv AVAILABLE

After removal of loose scale the evaporater plant must be set wp
to provide for acid eirculation:

& The acid solutioa insteed ef just eovering the tube nest should
be carried in the shell far enough to cover all scale
deposits, must be vented as near the toglas possible in .
erder %o aceomplish complete filling of the shell, :

Be Positive prevention of the acid solutions getting into the fresh
mater gides shall be mede by blanking off or removal of
necessary lines, ; SAN BRUNO FRC

€e A8 much of the salt water systea ag eible should be used for
eirculsting the acid solution t.hreu;:he shells, pipﬁ; and
heat exchangers, Shipnmsahauhomod-hmposa o

de The acid mixing tank should be pPlaced in a position where good
ventilation can be obtained to remeve guses evolving from the
operation,

ullhoohanbemfmtheaemmingtanktompmtot&t
suction of the acid. A 1lfne or lines shall be run from ithe
brine discharge 1ines er other appropriate draim lines back into
the acid mixing tank, ZThis circulatien system should be tested
before acid is added, 53 4
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§4), Cireulation of sei Awoush the eyaporator sys a shell be accomplished
wsing the fellowing instructioms sad safely mum: :

a, The aeid solution shall be mixed by sdding two parts 18° Baume
somzercial muriatic scid with 15 perts fresh water. To this must be
added inhibiter. (Rodene - Navy Spec. 51-I-2a) &n the proportioa ef
1m1mn1mwmpmmmmacm.dm. -

», The acid should de poured inte the watér,

c. Personnel handling acid shall wse rubber gloves, splash-proof go
and an agid fume respiretor, : e B

oL Seda ash (Doiler compeund) shall be em hand to cover over sad
rm asutralise any acid solution spilling out.

?.2 e. Sedium biearbonate solutien shall be on hand for personnel to wash
., Off aay acid solutice getting on their bodies.

(D f, Then the acid solution enters the shells fomming will occur and may
() eome eut the vents, Buckets should be placed by esch vent lins to
=  eateh all overflow,

mz.lm:.lgsaltuurpiplgmulmonw tor plants are not ia
O the of condition, en scale is remo it mgy uncover holr in

piping, nen-tight packing oen valve stems or le pipe joints,
m’?umwus check the system i3 to be made uﬁ‘Ho acidjnoluuan is

bd.n{tg;reula im order to stop all lecaks and neutralize ecid
solin as qui as possibls.

h. The acid shsll dbe continuously circulsted entil all scale has beea
dissolved, This may be detected visually or uag be determined whem
2; normality of the acid levels off. BuShips Seriel 138, specifies

(Simamhﬁmofeimmuﬂmtm draired completely from
iines and units,
SAN BRUNO FRC

2. If the ship is in the Shipyard at the time of eleaning, the acid
should be drained into con ers and subsequantly pumped into a
large collecting tank which the Yard will provide.

b. If the ship is at sea, the acid solution is then to be flumped over-
boexd through the brine discharge line at least ten miles at sea or
past the one hundred fethoms® curve.

(6) The system shall then be flushed out with a doiler compound solution im
erder to neutralize amy residual acidity.

(7) The system shcll then be flushed sut with fresh water, and this water
pumped overbosrd. :

(8) Distilled fresh water shall be made end dumped overboard for tweaty-
four ®
BEST AVAILABLE COPY

entLOSURE (A 39



(9) Miscellsneoug inatructicnl :
ale or ecid solution em their clothing o

8¢ ARy persommel getting se
body shall immediately wash the body thoroughly ia the affected ares

~ snd change elothes,
hlm:wmhprummnﬁratopmmmempommlmmo

e.mmmtmmaum
&, The sbeve procedure applies to all evaporators except Badger types
hmdowulmwhawpuhutw.

DRRICATIEG O1L GOOLERS

(1) Beat transfer spparstus separately supplied with cooling water, If
sonitor's readings indicaste that decontamination is necessary, one
seid treatment on the salt water side shall be given in the same
mammer and using the same safety precautions as provided above for
evaporators, However, the acid be half of the proportion
specified for evaporalors.
water from the
contami~

(2) Beat exchenger units which receive their m
Piremsin, These units, if monitor readings ind ate that de
sation is necessary, ghall be included in the decontaminstien
procedure set up for the fire and flushing system.
(¢) DEYDQCKING BEST AVAILABLE copy

The followigg procedure spplies on_the first docking only after leaving
This procedure shall app

Bikini Lagoon. ly to the underwater body
anchers and anchor c¢heim, Composition -propellers will not be -
blasted after being scraped down,

(1) Rameval of mzrine growth,
Gown, the sides of the shi shall be
of the

J %. As the %
m screped with serapers to remove as mu

marine fom as possible. Personnel do].ngo‘t;his work shall weay
protective clothing consisting of gloves, tg, coveralls end ©§

P,
I—
> b.Thesiduofthashipandthedrydockﬂoormnbckoptm
(()O) entil this seraping is completed.
- c.mmmmeBmoofﬂxeMpmnbcconwm
- and placed in & container to be disposed of by the Shipysrd by
m dumping et ses. :
(W)

down end cleaning up the scrappings,

4. Upon letion of serapp
gen 33 ¢hznge clothes teke showers.

ENCL95UKE ()



€(2) Sendblasting.

-.sndbhmwthcmt&w:mupirfm wsing a
racultrntamdhmﬁnzpmoduﬂ insuring wet econdi o

ummmummmumzmmwom

41s removed.
¢. The sandblasters shsll use standard ) with a positive
sure -%r breathing air taken the up-wind side of
¢ sand _ _
d.hﬁmdmmdmo&aﬁuthe jde of the ship are te
be the down~wind @ of the sandblast where the dust cloud

4s carried, unless protected as ia c. :

8. Yentilstion intskes, doors, ports, eic., ou the ships whers the
wind might carry the sand dust are to be elosed.

£. Upon cospletion of .andhlasung, wash down the topeide, sides and
bottom of the ship and sides of graving dock in oxder }o wash ald
sand dowm into the bottom of the drydocks,

g- Sand shall be collected in eontainers such aslzo gellon drums, and

a top layer of cement poured, These drums wi be collected l‘ar
disposal at sea, Personnel handling sand should wear rubber beatsy
The boots should be washed off upon completion of the work.

h.thtancbekbotmmnthmbogivuaﬂgommmm

4. After undocking, cagblocks' ghall be monitored aamd if necessary
shall be disposed of by sinking at sea.

J.mrmslyamncdmofthodrydoeksuummintom

R, After the complets sandblasting Jjob 1s finished, work cam be carried

oa wnder mormal . :
(&) SALT ¥ATER LIKES BEST AVAILABLE COoPY SAN BRUNO FRC

(1) The following steps will be followed in cleaning the fire, £1ushing,
eoeling, and associated drainsge systems in cne operations

and essociated drainage

S b o

{‘;.) e¢lesaning process.

¢ b.Ahrgunimguntutob.placeacndeckmsuchaposnion

=¥ that piping or hose nay be rum to the suction side of a fire

= and b puRD. memtionofthi!meenbommniﬂd

r with valves so that suction can be obtained on special solution

) from the mixing tank, om salt water, and on air, slternatelye
led to a fire plug at each

'\ A Récdrculating heose will be connec
- -_ndorthem;»mdmb-ekudimiuuthcnxingtuk.

;\'\_\.__ gngkosuReE (A) -, ‘ &



L maﬁlﬁoﬁm htg'u wooden phgeonum tetﬁ
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pipe sutlet, and econtainers provided te catch the cutflow
these pipes. o

The mmtm systea ahalll1n be drained at avaihmble drain e
éonn oR puxps eu'!.b{ spaces at whatever

dreia cemnections are prﬁ«j!.gd {n the ship's ripe system. It
will be mecessary, in dreining, to open outlets of the system 8o
as to allow sir to enter and effect complete drainage, Decontam=
dnating ehemicals will be mixed in the mix tank and pumped
into the system by fire =nd flushing pup, tlete of the systema
are 1o be opened until flow of decontaminating solution is
observed, As esach line {s filled, the associated outlet is
closed. This odure is to be Followed wntil all parts of the
system are fi at which time all outlets are closed., Con~
tinuous eirculation will be maintained by running the fire and
bilge pump with the two re-circulating hoses dischar into
the mixing tank. This will be continued during the ngth of
time determined necessary for decontamination of the systea,

Yhen the decomtaminatiom flushing is finished, the associated
drains which were found in need of decontaminating will be filled
from the mearest disch of the decontaminated system, allowed
to stend a specified er of hours, end then ed by

PER0 the eap on the pipe outlet of the overboard discharge,
eollec the solution containers,

At the end of the decontamination process the parts of the system
mot already dreined into contaminated dreins shall be drained in
the same msmner as before, but all eoluticn must be collected ia
containers for tr=nsfer to & large collecting tank which the
Shipysrd will provide.

Flush system thoroughly at least one hour, Each outlet will be
psed to flush the system, SAN BRUNO FRC

The succeeding step consists of mixing a neutreliz solution of
soda ash (boiler ecompound) in the mix tank and filling the
system completely as before, This sho be ellowed to stand 30

4, The final step sensists of £iXling the system with salt water

and flushing each outlet for half amn hour, :

(2) If it is necessary to provide head fecilities sboard the ship, a

ary hose connection from an isoleted or dock-gide salt water

taapor
main shall be led to the specified head to maintain a Jury-rig
flushing system.

ézvu.o‘-v”fi’; (R

BEST AVAILABLE COoPY
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(e) All everboard discharge chests, lines, mnd valves not decontaminated by

any of the sbove procedures shell be ted as follows: (The
ship iz assuaed to be in drydock).

(1) The lins shsll be £illed with decontaminating chemicals in accordance
with the following:

Qo &hnﬁ with ecapped pipe connections will be provided at all sea
S o i

D, The line shall be filled interneally with a cleaning solutien that
:a been specified, end allowed to stand the required number of
Ul'se

{(2) Te drain, remove eésps from the pipe connections at the sea chest
blenks and collect the solution in eontainers for disposal by the

(3) Flush with neutralizer and finslly with watar,

(£) Shipe® Boats:

(1) wood hull,
Serub the entire hull thoroughly with a strong mixture of lye and
boiler compound, uwsing long- ed scrubbers, and removing es much
m&nt as prectieable, Personnel should wear gloves while performing
8 operstion, Repaint the body with four coats of paint. Rudder
should be Included im this eclsaning. Propeller shall be scraped,

o0 ghel i i

teel ts shall be decontaminated wet sandblastiw
bottom to bare metal, The propellers are be scraped by
Repeint in aceordanee with eurrent painting instructions,

{3) If any radioactivity has been reported in engines or coolers, an
ecid mixture shall be used to cleen the system as specified in
Erlgraph (b)s Exheust pipe, fenderz and canvas, if active, shall

reneved and the removed material delivered to the Yard for

disposal st sea.

(@) Gondmnsexrs

Renew all zines, 014 xincs to be delivered to the Shipyard for
disposal at sea. S
condensers which show readings above tolerance ghould opsned
e Rep A i
:ormﬁw. n-:cmuriah removed should be prepared for sinking at ses.

BEST AVAILABLE COpy s BRUNO FEC

ENCLOSURE (A).
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