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Appendix B « CURRENT DIRECTIVES

Subject: Radiolegical Clearsnce and Decontamination Procedures for
Crossroads Noo-target Vessels,

NAVY DEPARTMENT Corrected for Joint
BUSEIPS Code 180-A BUREAU OF SHIPS BuShips = BuMed 1tr
411 /Crossroads/59%-(2) and ‘same sublect of

EURZAU OF MEDICINE AXD SURGERT{¢ 17 Dec 1946
Washington 25, D.C,
22 November 1546

CONFIDENTIAL

From: wShips - By
To: Distribution List,
Subjects Radiological Clearance end Decortezirztion

Procedures for Crossroads Non=-targei Vesseis.

References: " (a) CWSF Conf, Ltr, P2-, (RSF=07-bn) Serial 056/ of 11/18/14,
" (b) CNO Corf, Ltr, Op-602/cn 021 P6O2(SC) Sé7=1

of 27 Adugust 1946,

CJTF-1 Conf, Lir, ser 079 of 9 Sspt, 19.6.

BuShipsBulied Conf, Spdltr ser 1381 cf 24 Sept. 1946,

BuShips Conf, Spdltr ser 1383 of 26 Sept, 1546.

BuShips-Bulled Conf, disp 1415502 of October,

BuShips=Bulled Conf, Spditr All/Crossrosds/S99-2

of & Nov, 1946,

My 50 b0
L S )

Enclosures: (.P.g General Radiological Sefsty Precautions.,
(B) Appreoved Decontarination Nethods,

1. The operating portion of Joint Task Force One included a&
large mmber of poz-target vessels., Many of these vessels entered Bikdinmi
Lagoon subsequant to Test Baker, and &t & time when rsdiocactive materials
vers suspendsd in the walers in low concentrations., Some of this paiae=-
Tisl coptaminated most portions of the vessels exposed to the water of
Lhe lagoon U3 evAPOTALorS, coplanse gatt waler cooling BY
i giz Dpea. excnangers, $ire and flushing systers, underwater bodlss

v

‘exposed surfaves and e ibe lengih of time

FoTls, o Tam2s 20c squisore In coptact with the sec watar werw

ontamirated Ir varvi-s degrees when used in the 4REOOD AlGer Test Lake

ne radzoactive maverlal was found to be concentirated principally merins
growsd, Tusc end sali soa’e deposils on tae allected suriaces, ihe quan=
titles of radisactive materials present were, in general, found 0 be in

roportion 4o the gquantities of fouling, scale, and rust present o
aich they wers in conw

tact with the contaminated water,
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Appendix B = CURRENT DIRECTIVES -

Subjesct: Radiclogical Clearsnce and Decontarination Procedures for
Crossroads Non-target Vessels, {Contimued)

0m---u-----------'—-&----------‘-----

DUSAIPS Code 180-A
All/brpssrodﬁg7399-(2)

2. ps involved (terget vessels ve |
low rad IVEDRSiTies 8nd EBAL] ADounLe 0 -
TiE TU YO CALPZAT 1TOD EXLErnAd TRA18T100,

rhich may exist involves the
r:-1s into the body, This can occur 3z any ome o ee ways, narely:
, 21601Cn of conteminated dust or intalation of fumes or va=
nated; o (¢ g
_;::Eﬁﬁﬁﬁg;:'ﬂEEEEEgéing the relatively small quantities of toxie material
present in erny oxe ship erd the grezt ecount of gross meterisl with which
it is mixed (zarize growth, scale, rust) and the quantities of thie gross
raterial nedessary to gain sccess to the body in order to produce physical
injury due tw radioactive effecte, it is ROT LIESLY thet mersonnel ergaged
43 routdns eperations or raizterance of these vessels will suffer injury,
t ds QSERZALE ther will pot suffer injury if the precavtions directed are
followed, and the establiched clearence procedures ecorplied with. The
Burean of Madicine azd Surgery has established certair tolerapce ldmits

on the basis of recomrendestions made by an advisory board of experis in
this field of woxicologye These are in conformity with rpatiomally accep=

ted standasds for safety in regard W@_ﬁm
gctive hazs—Is within the bod For reesons of ebsolute safety and to

insure that nt form of radiocleogical hazard my arise subsegusntly regards
less ef the wltipate dispozal of the ships, clearsnces will be granied

enly in accordance with these standsrds,

3.
gance OUgEDL

EYSST1ire On BTY LTOSSTORAS VESSAL D lor gect Lnest or Pacr Ros 08«
+ie ECDhLTOrYrisig Teswits aiscloge wha crtions of tha vessel Treguire dacop-
tanalzation 1o reduce the radicactive MALlerifils 1O & Jevel &t w%m e

tion eference ass
ecxting &20 Surgery cogniza responsibility for the .
establisament of radicloc afaty cas wlat » Hefearg
exce (D) elso charges the Bureau of Ships with responsidility for develop-
ing methcds and equizmert for radioclogical decontaminstion of ships,

Lo seleswre (A) is & compilation of all general radiological
sefety precauiicns to be cbserved in bandling contaminated materisls apd
in carrying cu’> decontamination procedures, Enclosure (B) contains g1l
¢urrently approved decontamipation measures 10 be used in obtaining Opers-
ticral Cleararnce, and Final Radiologicel Clearance, and supersedes
references (¢} to (g) inclusive, Include as much of this as possible in

fat geal vz, FOR GFiiciil LD GMLY
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ippendiz B ~ CURRENT DIRECTIVES
Subject: Radiological Clearance and Decoptemiration Procedures for
Crossroeds Kon-target Vessels, (Coptimusd)

.----n-ﬁ----ﬂ----ﬂ---------------'--

CSHEIPS Code 180=A
All/Crossroads/59%={2)

5 _Clearances are defined a5 follows:

(1} Operetiopal) Clesrance indicates that 811 mormal operations,

repairs and meintenance can be carried opt o} )
provided the precautions set forth in Enclocsure (&) for bandling contapw
inated materials ere observed, This is the clearance required for the
L J

(2) Einzl Cleerarce indicates that mo radiclogical hazapd
no ratier how recote, ex1sLls on the En !

; apply in 1ike manner to opersting ships
end o elhips destined for inasctivetion or dlsposal. Before final clear-
ance can be’ granied the monitors! reports and recormendstions for such
clearence mist be forwarded to Chief of the Burezu of Kedieire and Sur-
gery and the Chief of the Burean of Ships, ope complete set of reports to
esch Bureau, Ipasmuch as this is the clearance required of all ghips
prior to Imactivation or dispesal, it is desiredle that all ships satisfy
the requirezents for firal clearance &s early as practiceble,

é.  Clearances are granted as follows:

(1) Operztional Clearsnce is grented by the Cormander, Weste
ern Sea Frontier on recor—endation of CWSF Ship Clearance Board in

accordance with safety tolerances and practices established by Buled and
in accordance with the procedures for clearance, monitoring and Teport-

ing established jointly by BuShips - Bubled,

'(2) Fizel Clacrence is granted by BuShips with the advice and
concurrence of Bukled after review of the complete and final monitoring
report for the individual skip, .

w

Te The criteria for clearance ars:
(1) The existence of any arees of radicactivity with readings

in excess of BTTE ©

che safety & ‘M=Mm§‘ ionand will be immediately do= -
con ted or disposed of, and there will taken such other precane
Sariins madicg ot

tions as sre required to insure safety of persomnel,
externa]l radiation, will exist in erclosed s

hazard, pot iovolving
2tm ;.-.h.nﬂm...:.imlohm_, ough the metsl o X

~Rmlag, 411 areas of cortamination within clomed salt water systems with
FCo C"fwlr: o A
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hppendix B = CURRENT DIRECTIVES

Subject: Redisloglcal Clearance apd Decontaxinmation Procadurea for
Crossroads Non=target Vessels. (Continned) -

USEIPS Code 1804
EEE?Crossroads7599*(2)

readings betveen 0,1 apd 0,01 game on external reading will be decontazi-

pated irmediately.

(2) Operational Clearance MAY be granted for LIgank TASAQRE
when resadings ars: “

(a) Maximum, shielded, betwsen C,1 and O,000r gagge
(v) Maxirm, unshielded, betmaen sz and 0,003~ beta gammg
corbined exsept undarwater bodiss with surface Tead=-

ings having statistical averages beiwsen Sab 2nd D.0C,
bete gamma coxpbinad,

Opzraticral Cleararce will be graonted wien Tea 3 are:

(2) Kaxtmm, shielied, between 0,00 8pd 0,00Lr gamm,

(b) Maximim, tnshielded, between 0.5 and D.005r beta ge
]
combired exzep o avre] £TTA0S TAAS

ings havying statistil cal ave-ages bawew
Yeie gezoa combined

{(3) Fizal Clearance will be granted when readings are:

(a) Maximm, shielded, pot above 0,00Lr gamma,
(b) Maximm, wnshielded, pot 5'DGV'LQ&Q5_M

combinad

gizaranecs oses, the underwater

!M-B« 2 ﬁ s&% water injections 2na O7eTDOATRS tO the Sircd
aa +oria as specified for clearance o

+ 8 ~ +o0 Anchors, BLOCOAOT ©

12gkg;§, apd Edgmt&r bodies of & »

' I vt el )
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Appenr._".'.:‘x B = CTRRENT DIRECTIVZS

Subject: Radiological Clearance and Desonterinztion Procedures for
Crossroads Non-target Vessels, (Contimued)

USEITS Code 285=4
A1/ Crossroads/595%=(2)

Exzention (b

¥Salt waler systems wher cinety-four (94) per-.cent .of the
« total aress exposed o Sed weter iv the Systems have extercal

readings not above C.00IT garme, five (5) per cent mot above
O, 00T gamas, and one {1) per ceni Bol &bove 0,.01T Ea.::u:a.?
8. Responsible individuals expeditz final clearamces by sesing that
necessary clzaning is dons to brirg copntarminated aress witkin the final .

clearance lzveis prior to subaitting ceporis with requests for finsl elsar=
ance. - ’

9+ Drydockdng for radiclogical purposes will pot be reguired when
the following ccnditions exdist: Exterior undermater surfaces (inciuding
sea water iniakes and overboard discharges froo the opening in the hull
to the first yalve) have avereged stetisticel readings less than 0,02r
corbined beta and garma with no loczlized arse ebove 0,1r beia gamm,
Dockirg will be referred to the Bureau of Ships for decisicos,

10, A1l radiation intensity reedings will be corrected to 1 October
1946 for purposes of assessing radiclogical bazards end granting clear-
ance., Ko differentiation will be made between wet end dry conditions of
surfaces in applying in the standards set forth above, All readings are
in roesigens pe- 24 hours (r/day).

/s/ ROSS T, MC INTIEE, /s/ EARLE W, WILLS,
ROSS T, ¥C INTIRE, EARLE W, MILLS
Vice=Aimiral, TSN Vice-Admiral, TSN
Chief cf Burssu of Chief of Buresu of Ships

Medicine ard Surgery

FOR CoFITL Uom oy
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Appendix B = CURRENT DIRECTIVES

ENCLOSURE (4): geneml'ﬁadiologica.l Safety Precautions, Crossroads
essels. '

RESTRICTED

ENCLOSTURE (A}
" GENERAL RADICLOGICAL SAFETY FRECAUTICRS
CROSSROADS VESSEZILS

1, All non-target vessels which ertered Bikiri Tagoon after the
Ltonic-bomb tests are more. ss contaminst oactive mater
vhich were picked up from the water jr the lagoon, The parts of the
skips which were in goptect with gee water are the principel areas which
are affected, pamely:

(b) The interior of the fire and flushirg systems.

(¢} The salt weter sides of condensers, heat exchangers, salt
water punps and assoclated salt water piping used while in
the*lagoon,

{d) The interior of the evaporators and associated salt water piping.

(e) The exterior mull and salt water cooling systems of small boats,

(£) Anchors, anchor chain and chain locker,

(g) Lines, fenders end similar equipage used at Bikind, also stow-
ages for these items and for small boets.

(8) The underweter body of the ship and eppendages. ﬂ 3{*’

The mejority of the above ersas no longer hzve sufficient bazard from
external radistion to be of concern. Thm_;w involved at

the present time is tkat of an jpdividuel b isoned by the
o re present, The c:m.y wey the latter action can

Lclive patenials which g

Fe dangercus is by ean individual eating, breathirg, or getting Iinto an
open cut or & gkin abrasion a sufficient qne.ntit_y of 'this ra.dioac‘tiv'e
Taterial -

2. The safety prescsutions which are emmerated hersin are de=
signed to prevent amy possibility of hazard due to radicactive todlclity,.

{2) &% the earliest possible date obtain a coxplste mopitordog dn
oris= to ¥mow specifically the locsticon &nd relative quantity of
rcdioactive materials present, Until a suspect unit bas been .
procounced clsar by & monitor it should be regarded as conianmi=

. rnated,

(b) 4s soon as precticatle thersafter proceed with the autborlzed
decoptanination measures for the fouled locetions., When thess
ars completed request remonitoring tc ascertain H they bave

been completely effective,
Foo D700 poe oy
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Appendix B - CURRENT DIRECTIVES
" ENCLOSTRE (A)}: Genperal Badiclogical Safety Precauticns Crossroads
Vessels. (Continusd)

---------------ﬂ—ﬁ------------ﬂ------

(c) If it 1s pecessary to open up 2 contaminated systen the followe
ing precautions should be observed:

(1) Eeep wat untdl fourd clear of cortaminaticp all surfaces
vhich bave been sxposed to salt water: This will elfoctive-
1y prevent extensive amoumts of cdust forming.

e ————————

(2) If it is necessary to perforr amy work on & contaxinated
unit, eleen the part thorsughly befors working op it, Rexove
all rust scale, marine growth, ard sedimert while wet,

1 (3) Skiz contect with radjcactive materials shall be avpided,

For this reeson, gloves skowid be wern when working on a
‘Sontarirated part or in handiing materials which ha oy
xemoved fvom coptapizuied surfaces, Wasz workirg om a large

conterirated surface vith which ife body copes in contact,

suck as marual cleaning of the i-cide of & main sopdenser -

or when removing coptermizatizn fror the wnderwster body ef

the shir, Jong glecyed werking clotibirg, gloves and CETS

should be worn, Under these circucsiances the clothinzworn

‘" - durirg the work should be laurdered deily or on coxpletion

-of the job, When sendblacting of the urdervater body in dry=-

dock 1s reguired for decontezinaticn, tkz clothing ordinarily

worn in this cperaticn is setisfectsry, bui should be laime
dereC on eoxpletion of the work, During ¢rydock werk on

contaninated stips, rubber boots gheuld be worm and thoreughe
Pl >

» -

(4) Observe scrupulous cleanliness in ths remeval of redicactive %ﬂa
meterials, Every effort should be made to prevent spreading -
such meierials, They must be kept wet and placed in & closed
conteiner for disposal bywat the first avaiie
able opportumity, _

(5) Tools ard equipege used in removal of corteminated peterisls
shozld be thercughly cleaned upon completior of work. Begy, -
fibre brushes, brooms, etc., should be weshed upon coxpleticn
of use o disposed of with the contamingted meterials,

(S) Wheze Welding, Yrazing, or flame cutiing of contamineied pip-
ing or suracss is accozplished adeguate exhaust ventilation
mst be essured, )

(7) "A11 soluiions umssd ir decontaminaticn beve the ordinary
industrial hazards, Used solutions may be dumped at sos,

B35 afad
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Aopepdix B = CURRENT DIRZSTIVES :
ENCLOSTRE (4)3 General Radiological Safety P-ecautions, Crossroeds

Vessels, (Costinmusd)

(e

()

(10)

fouling erd marizs growik

preferably through centaminated outlets or overboard dise
charges, = = =c 4= Woen
wsed solutions aze discharged into harbors, the process
should be carTisd out at a slow rete and 2 flow of weter o=
vided to _dilute the decoptaminatir- a t Q

oiral 3 Tx 5 le}s 3 0 Da d N ny3 it y
Qasks Bod phoreline, and 8t the commencemart of an ebb tids
if poseibls,?

"Witen dscontamination of the urderrater body of the ship is
required 211 rust and garine growt: removed in dock sball be
bandled in eccordzncs with instructions in subparagreph (4)
above, If wet sandtlasting is requirsd for decontamination
or is eceooplished, zaci Slins o

for radiologicel pirpeses 1s reguirsd, In casss whers & ekip
requires undsrweter body decontamiration in d-ydock and samd=
biasting is accomplishad without praliminaws scraping of the
the mixivre of serd ard
thared 1o and

rowtk rvensved rost ba

Gontamirated piring, valves, and other wmits which are removed
f5r replacexent before decontamination shall be segregated ani
disposed ¢f at sea,

Loose contaninated meterlels which are awaiting disposal
should be gegregzeted and labeled 1o prevezi wiwsZitiing use or
meddling., Open scurces cof radiocsctive datris should not be
Jeft unterdsd, If pecessary to leave a ccnteninated wnit
open £or & period of time it should be covered terporarily
when 25 work is in pregress,

1 g r‘.!ll[
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‘Appedix B « CURRENT DIRECTIVES

ENCLOSTRE (B): Radiological Decontemination Procedures,

RISTRICTED
ENCLOSURE (B)
RADIOLOGICAL DECONTAKTRATION FROCEDURES

1. Foen exterior radistion readings above approved tolersnce
levels are obtained on radiolo . rt & pop- -
roads vessels, all ships stould carry cout the decoptaminstion Frocedures
8pecified herein for the part affected, This work should be accomplished
at the earifest practicabls date without interfering with the cperating
schedule, Attention is cirected to the safaty precautions outlined in Ene
¢losure (4}; all applicable portions must be ebsesved while conducting the
decontamination procedure, The principal decontamination mgant used is a

purietic scid base with other materials added s ncted in the ¢
TOT 6ACh unit, Severel geneTE]l indusirial safety precautions which must

be used in hapdling the acid are noted:

(a) Rix the acid in open air if possibla,

(b) Porz~ the acid into the water slowly, never the water intc the

acid, ‘ :

(c) Personnel engaged in handling and mixding scid should wear rubber
gloves, splash proof goggles, and acid fume respirators, Bileare
bonate of soda solution should be available as & neutralizer in
event of spilling or splashing acid on persornel, Soda ashk or
boller compound skould be svailable for neutralizing that spilled
on the ship,

(d) When largs units =uch as evaporators and condernsers are treated
some quantities of hvdrogen gus pey be given off, If practicatle
they should be verted to the outside atmosphere, In any event no
open lights or sparkinz devices should be pernitted ip the immedi-
ate vicinity of the operation or vent, :

(e) IO NOT heat ths acid solution,

(f) 431 compections, many of which mey be temporary, made for the pur-
pose of elrculating the acid solution shall be tested with plain
waler befors actusl opesration,.

(g) Phile the acid solution is clrcnlating a contimuous watch shall
be maintained on all parts of the systen for the purposs of prozpt-
1y detvecting ary leaxs which may develop and applying recedisl
peasures, _

(b} ALl velves which are closed %o prevant entry of acid solutions into

| 8 part of the systes in which 1t is not desired to circulate the _
&cid should be tagged and wired or tied shut, .

B-11 FOO DFpn
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Apzendix B « CURRENT DIRECTIVES
ENCLOSTRE (B): Radiological Decontaminstion Peoe=dures. (Contimed)

a-—----------------ﬂ——-ﬂ-------b-----

2,

The procedures given below ars the approved radiclogical de-

contanmination methods for each unit and system which has been found to
contaln radicactive materiala:

4,

(1)
(2)
(2)

{(4)

(5)

()

- EVAPORATORS, (Except Badger %ypss having 4k or AiA type heat

exchangers),

Eveporators should btz given cne or more therms) shock
treataents to break loose as much scals as possible,

A1l loose scale and any zincs in hest exchangsrs should
be renovad and preparsd for dispositicn,

The distilling plant 4s to Ye set up to provids for acid
circilation through the entire salt weter system, 4.s,
shells, salt watar and brine pipi=g, pumps, and heat ex=
changars, This involves:

(8) Froitive prevention of ths asid solutions getting irto
the frezh water side of the systen shall be aceomplishe
ed by removal of necessary lines =nd tlarking off the
CLUS ¢

(b) An ecid mixing tank stould bs provided; an ordinary
sveel tank wil3 suffice, It is desirable that the
tezk be large anough {0 mix & suffizisnt guentity of
sclution to fill the eysten, aithough several zixss may
be uzed to £i11 the systerm,

) & £i23ing line ghell be run from the acid tank to the
suction side of the pump selsezted to circulate the acid
through the systex. A line or lines should be run from
the brine discharge or other appropriate drain lines
back to ths 2cid mixing tank, Rubber lired firehose
m2y be used for the temporary linss,

The 82id solution should be mixed by adding two parts 18°

(

[v]

- Baume commersial wuriatic acid to 15 parts fresh water,

Weers selt water or Drine lines are stzel or galvanized
wroaght iron pipes an inhidiier (Rodene-Navy Spec, 5leI-2a)
sball be added in the proportion ore part inhibiter to 100
parts of the commercial acid added,
Fill the system ccmplataly, The skells must be ventsd as
near the top as possible in order to accomplish complate
fil1ling ¢f +he shell, Viaea the acid soluntion entars the
sktells ccrsiderable foaming will occnr and may coms out the
vents, buckets should be placed to catch all ovsrfliow, -

he 2cid shall then be contirucusly secircrlated mmtdl all
gcale in the shell and tube nets is dissolved, This mey be
detected visually, The pormality of ths acid should be

B-12 o0 QEpir e pes OP'F'Y
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