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Preface

The Advisory Committee on X-ray and Radium Protec-
tion was formed in 1929 under the sponsorship of the National -
Buresu of Standards and with the cooperation of the leading
radiological organizations upon the recommendation ofrthe _ .
International éommissi(}n on Radiological Protection. The U
committee, small in size, functioned effectively until the
advent of atomic energy, which introduced many new and
serious problems in the field of radiation protection.

At a meeting of this committee in December 1946, the
representatives of the various participating organizations
agreed that the problems in radiation protection had become
so manifold that the commitiee should enlarge its scope and
membership and should appropriately change its title to be. -
more inclusive, Accordingly, at that time, the name of the
committee was changed to the National Committee on Radi- -
ation Proteetion. Af the same time, the number of partici-
pating organizations was increased and the total membership
considerably enlarged. In order to distribute the work load, -
eight working subcommittees were established as noted below.
Each of these committees is charged with the responsibility
of preparing protection recommendations in its particular
field. The reports of the subcommittees are spproved by .
the main committee before publication. _

The following parent organizations and individuals com-
prise the main committee: ‘

H. L. AnpreEws, U. 8. Public Health Service.

E. Q. Winaaams, U. 8. Public Health Service.

Sprmins Wargrex, U, 8. Atomic Energg Commission, _

. 7. Morean, U. 8. Atomic Energy Commission.

. 8. Tavror, National Bureau of Standards (Chairman),
Gross, National Electrical Manufacturers Association.
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J.- CuarLron, National Electrical Manufacturers Association.
B. Wrnirams, American Medical Association.

. 8vons, Radiological Soclety of North Ameriea.
Farrna, Radiological Society of North America.
R. Newsrr, Ameriean Roentgen Ray Soclety.
L. Wearserwax, American Roentgen Ray Soclety,
. WirTe, American Radium Soclety. L

vIMBY, Anerican Radium Socleby. Co e A
%. Pravey, Natlonal Bureau of Standards (S8ecretary). N
. H. Jensor, North Carolina State College. _
8. Cowarr, Lb. Col., Ofice of the Director of Armament, U. 8,
Air Forces. .
. Brensavus, Lt Col, Army Chemical Center. o
JH. SuLiivay, Naval Radiological Defense Lg_boratory. S
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national “Commission on Radiological.

The following are the subcommittees and their chaitmen:
Subcommittee I, Permissible Dose from External Sources, (. Failla. - |

Bubcommittee 2. Permissible Internal Dose, K. Z. Morgan. - :
Saubcommittes 3. X-rays up to Two Million Volts, H. 0. gkoff. -
Subeommittee 4. Heﬁv;yé Particles (Neutrons, Protons and

' . Cowie, : :

Subcommittee 5. Electrons, Gamina Rays and X—rﬁf&"éﬁdif’e Two

Million Voits, L. Marinelll, ... .

Subcommittee 6. Handling of Radiosetive Isotopes: and - Fission

Products, H. M, Parker. T
Bubcomimittee 7. Monitoring Methods and | Instruments, H. L.
oo . Andrews, -« - o e T T S

Subcommittee 8. . Waste Disposal and Decontaminstion; J.H. Jensen, -
With the increasing use of radiogctive isotopes by industry, °
the medical profession; and research laboratories, it is essen~
tial that certain minimal precautions be taken to protect the-
‘users and the public. " The recommendations contained in ..
this Handbook represent what is believed to be. the best.

available opinions on theé subject as of this date. As our
experience with radioisotopes broddens, we will undoubtedly

be able to improve and strengthen the recommendations for °
their safe handling and utilization. " Comments on these rec~

ommendations will be welcomed by the committee.
Oune of the greatest difficulties encountered in the prepara-
tion of this Handbook lay in the uncertainty regarding per-

missible radiation exposure lévels, particularly. for ingested
radicactive materials, ' The establishment of sound fizures: -
for such exposure still remiains & problem of high priority for
-many conditions and radioactive substances;

as are used in this report represent the best iy@ilalble nfor-
mation today. If, in the futute, thése ean be improved upon,

appropriate corrections will be'issued.  The subject will be

under confinuous study by the subcommittees.. = - -

levels’ and permissible “quantities of ‘ingested . radioactive .

material may be found in the Recommendations of the Inter-

Supplement to thiése recomimendations in NBS Handbook 47.

given in this report may be subject to change. - -

It must be borne in wminid, Kowever, that even the values

bership is as follows: ~
Jamus H. Junsex, Chairman
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“The best available information on permissible radiation.
Protection.and the:

" The pregént Handbook has been prepared by the Subeom--
mittee on Waste Disposal and Decontamination. - Its mem- -
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Control and Removal of Radioactive
. Contamination in Laboratories -

L Introduction

" Contamination of the person or of laboratory areasand
squipment is a problem of fundamental importance to evéry-. .
one working with radioactive isotopes.” Constant vigilance,
to prevent contamination; or t0 contain ity spread, must be
maintained by’ every user. The primary concern’ in’ this -
vegard is always the protection of workers'in the ares from -
the health hazards of “potentially’ dangerous’ radiations.
Furthermore, the maintenance of uncontaminated equipment
and laboratories is often paramount if precise and reliable -
results are to be obtained. ‘Herce, only’ pérsons’ who- are
propexly instructed in procedures that will makeé their opera-
tions safe for themselves and others should be permitted to -
work with radioactive materials. * In laboratoriés where stich -
operations are varied and extensive; ‘a specialist in radiation
protection is ‘mandatory, to' determine thée appropriate pro- -
" Personnel should be thoroughly informed concerning local
safety measures and should always be fully aware of all safety
devices and recommended emergency procedures before coms=
mencing work. - Common-sense precautions dictate the use
of protective clothing when there is dunger of contaminating
the person. .. The principles underlying the use of other safety
precautions, such.as protective’ ru"b%ez_:- gloves, masks for
‘emergency use, handling tools and ‘forceps, guxiliary cons
tainers, ete., should be instilled in éach person working with
radioactive materials. (Consult NBS Handbook 42,75 "Ex-
posed parts of the body and clothing, '

einning and end of each new experiment, and, in many opera~
tions, daily thereafter) and thorough surveys should be per-.
formed periodically. Personnel should make a Hhabit of
" T National Buresn. of Standards Hakidhaok 42 it handiing of fadicactive iso'tog'eé, pre-
pared by a Subcommittee of the National Committes on Radiation Protection.  Superin-
Jtendent of Documtents, U. 8. Government Printing Otfice, 'Vi{as_hingt_m_z 25, D, C,, 15 cents, .
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, as well as-work areas :
and equipment, should be monitored frequently (at the bes.




cleanliness and thorough washing of exposed parts frequently,
and as & matter of course before leaving the work sreas for
any regsomn.

Experiments with radioactive materials should alwaysbe
tagged with complete information (date, experimenter, sctive
materials involved, level of activity, special precautions, ete.).
Work areas should be posted conspicucusly when it is nee-
essary to leave the setup unattended for prolonged periods
during which other workers may have sccess to the area.
Suitable placards bearing distinetive gymbols to indicate a
radiation hazard are svailable from several sources. Aress
known or suspected to be contaminated should also be posted
conspicuously and should not be entered by other workers
until the proper inspection and clearance can be made,
Conversely, areas which it is important to keep clean should
also be posted conspicuously, Kxtreme care should be taken

to prevent contamination from reaching halls and offices’

where personnel not normally working with radioactive
materials may come in contact with them. = .

It is recommended that: T

1. There shall be established for each institution working
with radioactive isotopes, an Isotopes Committee whose
responsibility shall be the surveillance of all activities invelv-
ing the handling and use of radicisotopes. This committeés
shall include in its membership & person experienced in the
measurement and handling of radioactive materials and the
protection of personnel against ionizing radiations., (Such
an Isotopes Committee is now required for this purpose by
the Atomic Energy Commission before release of radicactive
materials to institutions engaged in medical research, diag-
nosis, or therapy.) ' S

2. The Isotopes Committee of each laboratory shall
designate a competent member of its committee to act as the
responsible radiological safety officer (health physicist) for
all operations involving radioactive isotopes. o

3. The responsibilities of the radiological safety officer
(health physicist) shall be to: :

(a) review and approve all working areas and protective
facilities; _ R

(b) review and approve, or designate by his own authority,
precautionary and safety measures for special or unusual
operations; S

(¢} maintain such inspection and monitoring procedures
as shall be necessary to insure that persons working with
radionctive materials are complying with the designated
safety measures and are not working under unsafe conditions;

(d) keep supervisors informed of all radiation exposure

2

ina.given area; .\ ©: ool opiep i e 2 LT o
(¢) aid in the solution of new radiation protection problems

as they arise; . . o e
() desipnate the proper persons to be notified in the event

of an emergency: e.'¢g., spills, bodily injury; fire, ete,” (Alist

bazards and other factors affecting permissible working times ;

of such persons should be posted conspicuously in each arew
‘where work with radioactive materiale is performed):

(@) -arrange for the maintenance of adequate records of.
perations with' radioactive materials, and. of “each indi- .
vidual’s radiation exposure. oo L e Ty T e o

The recommendations contained in Handbook 42, prepared .
by a Subcommittee of the National-Committee on Radistion =
Protection, shall constitute a gnide in determining the size of
the-radiological safety. groiip working with' the-radiological
safety - officer. z-'(hea.lt_i‘;
operations, ;- -0 . LR e e T

4, The Isotopes Committee of edach institution shall desig--

nate the personnel who shall have entire responsibility for =~ .

receipt, handling, labeling; storage, issue, disposal and records
of “all -radioactive materials: received: by - the: iistitution.

2 5.2 All persons working with radioactive materials shall be -
familiar with the contents of Handbook 42; and shall comply

with its requivements, - o T T
The accompanying récommendations and discussions are
intended primarily for the guidance of such “users: of radio~-
active isotopes as universities, hospitals,” and  industrial
concerns. Those few isotopes that are alpha-emitteérs are
not specifically treated in this report.” Wherever practical,
recommendations are presented separately for groups of
isotopes : (slight. hazard,  group: I),: (taoderdtely dangerous,
group II), (very dangerous, group III) in’ sccordance with
the arrangement presented in: table 1; which:is‘réprodiced
from Handbook 42." Unless otherwise noted, recommendas.
ttons or advisory procedures apply to all croups. ' Further-
more, unless specifically superseded by more stringent recom-
mendations, procedures indicated in this report as-desirable
for the less dangerous radioactive isotopes should.-bé followed. .
when working with isotopes listed in'a more dangerous group;
likewise; discussions concerning protective measures required
for the low levels of activity ‘apply also to the two higher

levels. .- :

For specific methods and monitoring devices the reader is
referred. to. the.report. of Subcommittee on  Monitering
Methods and Instruments of ‘the National; Committee on:
Radiation Protection. - For specific safe- practices .in. the
handling of isotopes, the reader should consult the report: of

. 5

‘physicist) : and “the ~extent “of- its- -




the Subcommittee on Handling of Radioactive Isotopes and
Fission Product,s N a,tmnal Burea,u of Stand&rds Hand-
book 42!

Taste 1. Hazard from absorption into ithe body

Selected. mdroisetopes grouped acoordmg to relative radiotoxicity, wzth the amounzs eon-
sidered a3 lotw, mt,ermaduzte, or high level, in iaboratory practice,
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NOTES

- Effective radiotoxmity is obtaxned from a. «vexg’ntlng of the followmg
fa.ctors

Half 11fe . ’

Energy and character of radiations,

Degree of selective localization in the body.

Rates of elimination.

Quantities involved and modes of ha,ndllng in: ty pzcai expem—
ments.

- The slant boundaries ‘between lovéls mdma’ne border-line ZONES, and
emphasize that there is no sharp transition between the levels and the
associated protection technigues.

The principal gamma-emitters are indicated by asterisk (e g FN a2y,
The above level system does not apply to the hazards of extemal
drradiation.

II. Contamination of the Skin

1. General

Extreme personal cleanlmess is the first ruie in preventmcr
contamination of the skin. Persons working with radio-
active materials should wash exposed parts of the body
frequently and as s matter of routine while on the job.
Thorough washing and monitoring . shall be mandatory
whenever leaving the active area. No edibles of any kind,

4

including chewing gum, candy, or- beverages, shall be E)rought
into the laboratories, nor shall they be‘touched befors- Temoy-
ing all' washable traces: of radioisotopes from the hands, in®
accordance with procedures recommended in’ sactmn-‘II 3
(The use’ of cigarettes or application of cosmetics in the:
laboratory’ can: restlt- in: transference’ of activity to the lips’
anid “skim, Radmlsotopes bumed on the clgarette m&y be;
drawn mto thie: hmgs )" : , -

2 Permlsmble Levels of Contamination

The da.nger :resultmg from the contamination of the hands

or other parts of the body, depends primerily on the type of
radioisotopes and level of sctivity. (see section VI, 2,.¢) and
the: condition” of the confaminated skin. A person should.
not be permltted to. work with mdmxsotopes if there are open:
cuts or abrasions on the body If, there are cuts or wounds
that may- have been mntamate&,, procedure in, section’ II,.
4, for wound decontamination must be followed. 1mmed1ately
After the body has been washed: as explained above, a satis-:
factory. maximum. permissible. exposure: due. to. spot. skin
contamination (groups I and II) is 1 mrep/hr.average as.
measured. in & small volume of air (ina thin layer).above.any
2:8¢(.in. ared of the body.. If a-gamma-emittingradioisotope.
is the contaminant on the body, this _corresponds VEIy approxe.
imately (energy of the radiation, self:shielding, geometry.
corrections, . Geiger-Miiller. tube- characteristics,. relative.
amount of beta and gamma. present cha.nge this Value) to a.
réading ‘of about. 1,000 counts per. minute when a Geiger:
counter (with a flat plate area of 2 sq. in.). is placed as. close:
as possible to: the contaminated area... A thin-walled Geiger,
counter may’ be used to measure low-energy. beta-emitting’
contarminants such; ag C* or 5%, In case of confamination.
by radioisotopes of group I1I, the measumble  radiation at the
surface of the body. should be reduced 40.a8 near ba,ckground ;
as possible and the maximum permlsmble level of conta.xmna—--
tion is 0.1 mrep/hr (<100 counts per minute). -

IE the: body is generally contaminated,. and. especls,ﬁy 1f,
contamination is in the eyes or on the onads special efforts.
should be made to reduce the: contammatzon level.. - If the
body: (or elothing).is entirely covered with contamination, it.
should be reduced to 0.1 mrep/hr (< 100 counts per mmute),“,
regardless of the group of radmlsotopes mvolved

3 Decontammatlon Procedures .
Thorough wa,shmg with soap anid water i§- thé best genera.l

method: for decontamination of the hands and other parts of

D5E647 OB L2 5




the body, regardless of the contaminant. If the contamina-
tion is localized, it is often more practical to mask off the
affected area and cleanse with swabs, before risking .the
dan{ger .of spreading the contaminant by general washing.
- If the exact nature of the contaminant is known, 1t may
sometimes be more effective to immerse the hands in a suit-
able reagent immediately after contamination.. - This should
be followed by thorough washing in tepid water with a mild
soap, and thorough rinsing in clean water, Detergents and
wetting agents may also prove useful, although sometimes a
specific one may be required for a particular contamination
problem’ in order to secure maximum cleaning ‘efficieney.
A Hat of detergents and wetting agents that have been used
successfully fo remoOve some contamingtions is presented b
the appendix. The skin may bécome sensitive’ following’
repeated application of detergents to the sarme area; there-

fore, care should be taken to avoid ‘this practice. In any’

case, one must avoid the use of organic solvents that may
increase the probability of the radioactive materials pene-
trating through the pores of the skin, = "~ .77 e
The recommended procedures for géneral hand-washing
are as follows: = v -t T T
(a) Wagh for not less'than 2 minutes, nor more than 3 niin-
utes by the clock with & raild pure soap in tepid water with a
éobd lather, covering the entire affected area thoroughly.
ive special attention’ to ‘areas 'between the fingers and
around the fingernails. The outer edges of the hands are
readily contanimated and often neglected in the washing:
Do not use  highly alkaline soaps or abrasives. “Rinse
thoroughly and repeat, as monitoring indicatés, until' the
desired degree of decontamination is achieved, but not to
excead three or four times, v T TR R e
" (b) If the above procedure is not sufficient to remove the
contamination, serub the hands with a soft brush using a
heavy latheér and tepid water. This scrubbing is primarily
to agitate the cleansing agent, and hence prolonged sérubbing
without change of reagent is of questionable value.” For
this reason, at least three washes, including rinses; should be
made within 8 minutes, of which gt ledast 6 minutes should be'
devoted to scrubbing. - Only light pressure should be applied.
to the brush~not sufficient to bend ‘the bristles out of shape
or to scratch or erode the skin. Rinse thoroughly -and
monitor. o : T
(¢) Apply lanolin or hand cream to prevent chapping.
Chemicals may be used for cleansing other parts of the
body or the hands, if the above procedures do not success-
fully remove the contamination. There are two processes in

6

general use. Procedure (1), 'ouflfﬁéd ‘below’ ‘has ‘been - ﬁsqd
successfully for heavy contaminations.  However, if' (1} is
unsuecessful; it niay bé followed by (2), parts A  and 'B.

~ (1) Apply a liberal portion of titannim dioxide paste to the

hands: ~ Work this paste over the affected surface and ‘adja-
eent areas of the skin for at least' 2 minutes. - Use water,
sparingly, to keep the paste moist. Rinse with warm water,
and follow by thorough washing with soap, brush, and water.
Be sure that no paste is;allowed to-remgin sround the nails.
Monitor. Repeat the entire process if necessary. ... ...

1t should be noted that the condition of the titamium
dioxide paste is very important.” In order. to be effective,
the paste must be prepared by mixing precipitated titanium

_dioxide (a, very thick shurry, never permitted to dry) with a

small amount of laneclin. . -

(2). Part A.  Mix equal volumes of a saturated solution. of
potassium permanganate and 0.2 N sulfuric acid. .. Pour this
over the wet hands, rubbing the entire surface and using o
hand brush for not, more.than 2 minutes...(Note:.: this -
application. will remove-a layer. of skin, if allowed, to.remain
in contact with the hands too long: consequently, the times

stated here should, not be exceeded for any single applica-

tion.) . Be sure that all areas are tharoughly covered... Rinse

with warm water and proceed as follows: . .o ol s
. (2) Part B.: Apply 2 freshly prepared 5-percent solution

.of sodium. acid, sulfite (NaHSOs), in  the. same . manner as

above, using & hand brush and tepid water for not more.than

2 minutes.... Wash with soap and water, and rinse thoroughly. -
.+ The.aboveprocedure may. be repeated several times as

long as the permanganate solution is not applied for more
than 2 minutes during any .one washing. Applications to

‘other parts of the body than thé hands may be facilitated by

the use of swabs steeped in the solutions.  Lanolin or hand
cream should be applied after washing. - "0 TS

" A hand decontamination kit should be majntained in each
wash room associated with laboratories in which work is done

with radioisotopes. = . 00

Extreme precautions must be taken to avoid cutsor pune-
ture wounds; this is especially so when working with isotopes
of. groups II. and ILI, and when working. with. radioactive

isotopes at intermediate or high levels. ' In the’ event that

the skin is'broken in accidents while workirig with radiozetive
substances, immediate -action. should ‘be:taken: to° remove
possible “contamination.” Wash ~the” wound under ldrge

T




volumes of running water immediately (within 15 seconds)
_and spread the edges of the gash to permit flushing action by
the water. Light tourniguet action to stop venous return
(but not.to restriet arterial flow) may be desirable to stimu-
late bleeding. Report all wounds to the responsiblé medical
or radiological safety officer as soon as emergency precautions

“have been taken. - |
HI. Clothing and Bedding
L Gemeral

Protective clothing, personal clothing worn in active areas,
and bedding which may have been subjected to contamina-
tion, shall be monitored routinely each day, or when' one’s
work ‘with the radioactive material is finished.- Articles
which show contamination shall be left in the work area, or

‘other designated areas, until they may be decontaminated,
“or-until the activity has decayed to a safe level. “For persons
working with isotopes in groups II and III, and especially
for persons ‘working with intermediate and high levels of
radioisotopes, consideration shall be given to the provision of
‘change rooms? where protective clothing may be discarded
{or a%so personal] clothing, if necessary). Under-no circum-
‘stances shall contaminated clothing be worn into clean areas.
- Where change rooms are not provided, 4 centrally located
“shower should be provided for use of personnel working with
intermediate and high levels of activity of isotopes in all
‘groups. Personnel should be instructed in'the use of this
shower. A ‘ PR R
. All clothing or bedding that is known or suspected of being
contaminated shall be placed into containers that “are pio-
vided for that purpose (groups II and 111, and intermediate
or high levels of activity of group I). " Such clothing shall
first be marked by the user with his name, the date, and the
nature of the contamination. Such clothing shall then be
monitored to determine the degree of contamination, held
for storage and decay if the contaminant is short lived,
laundered if possible, o disposed of in a proper manner.s

. %8uch ¢hange rooms should preferably incorpoerate the “double locker. system.” This
system ‘provides two Jocker rooros isolated from each other. A workér reporting for work
removes all personal clothing in the first roomn, dons clean sandals, and procesds to the second
locker room wheze he is provided with work clothes. At the conclusion of his work heTeturns
to the latter room, stores-work clothes In ap assigned locker if they are to 'be used-again, or

. %asses them threugh & window to handlers for monitoring and decéntamination, Retirn

o the first logker room must then be wade through a shower.-equ‘ppedlpassa%f. D
-, ¥ Recommended procedures for the disposal.of radioactive waste dre now being prepared
by this Subeomnmittee. ‘F'hose recormendations will be reporied in fubture handhooks, .

8

Al ha;nd_lefsf engaged i :moniﬁéring"_'_and dadﬁi@jﬁaﬁﬁﬁiﬁiqu :
must be provided with protective coats and suitable gloves

(all irtermediate dand high levels). -

.. 2. Permissible Levels of Contamination.’.
- The same levels of maximum permissible’ contamination
that were given in section IT, 2, should be applied to clothing -
as well as to the skin. They are: - = ~onn e
(a) For groups I'and IT—1 mrep/hr for beta or gammsg,
radiation measured as the average nesr the surface of the
garment, * This eorresponds to approximately 1,000 cotrits.
per minute when a Geiger-Miller counter having a flat plate:
area of 2 in.” is placed against the garment. (A thin-window
Geiger-Miiller tube raust be used to measure soft beta:)
“(b) For group III the radiation'leval should be close to
ba’ckg’r‘(;un “(less than 100 counts per minute of beta. and/or
GAIMMAY). L T
* In applying the above levels to the body or clothing, it is
usually assumed that most of the radioactivity is contained"
in'a few small spots and not uniformly distributed over the’

entire body or garment. = - o

.. 3 Decontamination Procedures

Decontaminated - clothing  and "~ bedding * should " tiot' be:
relessed to public' Iaundries unless the contamination is
below permissible levels and of short half-life; usually there
is no problem in this regard when working at low levels of
activity. For clothing “and bedding contaminated” with-
radioactive materials having short half-lives, storsge is'.
recommended unsil the contamination ‘is reduced to ‘a safe
level; care must be taken, however," to prevent air=borne"
contamination from clothing placed in storage. v

Itis sometimes practicable and economical, when working.
with intermediate or high levels of #dictivity, to place a home.
type of washer and dryer in a utility room of ths laboratory:
and have a properly instructed person Jaunder the contai-
ingted garments. = Effort should be devoted 16 msuring, the
use of such facilities In & manner consistent with minimizing
the spread of contamination. ‘Special‘ ¢ommercial-type
laundry facilitics are tiot practical for instititions other than,
those having extensive operations usitig radioactive iS0topes
(large industrial concerns or special hospitals): G b

Tf storage or laundering is mot practical, it is recommended
that contaminated clothing'be disposed of in & proper manner:

(see footnote 3) 'when above permissiblé limifs. ¥
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Where special laundering facilities are available, each
garment shall be monitored to determine the extent of the
contamination. In general, this monitoring for hard beta
and gamma emitters may be accomplished by closely scan-
ning each garment with a Geiger-Miiller counter (307m§./cm.2
thickness) of flat plate area of about 2 sq. in., and then
measuring the areas of highest activity. When monitoring
reveals that clothing is contaminated above the:permissible
levels stated in section III, 2, laundering’ may then be
atternpted, When severallevels of coritamination are found,
it will be desirable to ‘segregate the clothing according to
activities (e. g., low, medium, or high) and perform separate

laundering operations. o e
_In the selection of any decontamination procedures, the
chemistry of the contaminant should be considered. - T this
ig not feasible, one of the following procedures, which have
been used in the decontamination of  clothing may - be
desirable: I ' _ IR
- Garments in each of these classifications should. be laun-
dered as follows: ~ - . o
. Class 1, (For low activity, less than 1,000 counts per
minute for groups I and II, and less than 100 counts per
minute for group III): Release for ordinary laundering.
Class 2. (For medium activity, above the activities of
class 1 and up to 10,000 counts per minute): Hot rinse, hot
rinse, hot solution of 3-percent citric acid wash, hot rinse,
hot suds, hot rinse, hot 1.5-percent citric acid wash, three hot
rinses, cold rinse, cold rinse, starch if desived, monitor, and
repeat if necessary. = T T TP
Class 3, (For high activity, greater than 10,000 counts
pe'i‘-minu.t‘e): . T P R . G e i
Laundering procedures identical to those of class 2, but
{aundering should be performed separately from garments of
a lower classification. S e
_ Check each garment after drying by the procedure estab-
lished for orignal monitoring for decontamination. If the
laundered garments do notfall in class 1, rewash, . =
. Care should be taken that laboratory floors and plumbing
are not permitted to become contaminated beyond safe
levels, - Recommended procedures for their decontamination
may be found in subsequent sections. .~ .
. Rubber gloves and other rubber goods usually decontam-
inate readily, Such items should first be washed with plenty
of suds and hot water, If this does not prove effective,
rubber, items should be washed in diluted nitric acid, This
should be followed by 2 wash using scouring powder and a
thorough rinse in running tap water. Dry on paper towel-
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ding, which should be discarded in the.dry:active-waste can.
Leather goods cannot easily be decontaminated, - Hence

_shoe covers or rubber overshoes should be worn. for protection..

- Clothing that cannot be successfully laundered or held for

storage. shall be regarded as dry radioactive waste and dis- .
posed . of . in. accordance . with. recommendgdﬁ: procedures. . -

(See foomOte 3') : ( IR T I et R
- “Agsault masks” may be decontaminated. by washing with
s0ap, & hot 20-percent solution of sodium citrate or. other
Similar agents, ot e i G

. _IV. Laboratory Tools and Glassware
L7 1. Preventive Measures'

. It is desirable to monitor all Iboratory tools and glassware
before use, unless it.is known with certainty that such items

are new stocl issue. At the same time, care should be taken
that no equipment, not immediately necessary. to the opera- .

tions_being. performed, _is_}i_brquiht,:igbo the' active. ares.
Handling-tools #nd.equipment, when used, should be placed
in nonporous metal trays or. pans, which are located off to

one side, away from the actual working space; It is desirable

to line such trays and pans with absorbent disposable paper,
‘which. is changed frequently.: Auxiliary containers, blotters,
and covers shall always be used where 'danger of spills: and

contamination. of . the .person or. equipment: is- possible .
(all groups and levels). . Contaminated equipment; or.equip- -

ment that has been used and is-suspected.of contamination,
:should be isolated in designated areas in the laboratory or in

suitable storage spaces. A ‘radiation hazard’ label, sticker, -
g&8p . ;

or stencil shall be affixed on all containers actually containing,
ot contaminated. with, radioactivity until cleaning ean: be
performed. . The use:of temporary. labels is preferred over
permanent stenciling on glassware... Monitoring “of ‘equip-
meiil and: fools shaif-b_e a routine procedure following, their
use, and before. release- to. stock. (all. groups.and. levels).

2. Permissible Levels of Contamination
- 'The permissible levels of coritamination cited in section
13, 2, of this report should apply. to all laboratory tools and
clissnara, | T SOFC SRRt A0, I hormton
tooci: o0 3¢ Decontamination Procedures

' In the most general forms, decontamination of tools and
glassware is undertaken to reduce, the Hazard. to personnel
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-attempt decontamination first with detergents.

using them or to remove radioactive contaminants that
might interfere in laboratory experimentation. - : B

- Deecontamination methods fall into two broad classifica-

tions: corrosive and noncorresive. It is always desirable to
use a noncorrosive method, yet this is seldom practical; since

‘removal of the surface layers of material is morve effective in

putting absorbed ions back into solution than the very slow
processes of ion exchange or desorption by noncorrosive
methods, ‘ L e
Some of the more common decontamination procedures,
involving both corrosive and noncorrosive methods, are
given ag follows: . LT T A
All glassware should be washed with acid (chr.omlc acid
cleaning solution or concentrated nitric acid) and rinsed, as a
toutine procedure following use (all ups and levels of

“aetivity). All metal tools employed should be surveyed to
-detect possible contamination (all groups and levels of activ-

ity); the use of acid on metal tools may unnecessarily corrode
them, eausing greater difficulty in future decontamination
procedures. Some elements (e. g., iodine) will become volatile
upon reaction with acids; in such cages it may be desirable to

Equiproent that is found to be contaminated after the
initial treatment shall be stored in an isolated location,
possibly in & hood with adequate exhaust or under water,
until more thorough decontamination procedures may be

applied. If it is necessary to dismantle any equipment prior
“to- decontamination procedures, cereful survey should be

made during the operation. ~Contaminated equipment shall
not be released from control of the laboratory for repair, or
any other purpose, until the level of activity bas been reduced
to & safe limrt. Where the half-life of the contaminating

‘element is short, it may be desirable to store’tools and glass-
“ware for decay of actlvity rather than to attempt decontami-

nation of them. In many cases, if the items are chesp or
easily replaced, it may be simpler to dispose of such equip-
‘ment in & recommended manner (see footnote 3) and replace
with new apparatus. . . L
Equipment_that. is contaminated with radioisotopes of
groups 1T or III or with long-lived isotopes and that can-
not be satisfactorily decontaminated, must be regarded as
radioactive waste and disposed of in a proper manner (see
footnote 3). _ S
Cleaning of contaminated- glassware and tools should be
done by designated handlers in a well-ventilated hood set

aside in’ the laboratory for that purpose, or in controlled

‘areas away from the 2ctive work Iiboratories,
12

nium citrate, dilute acids, or organic solvents. ' .

. Glass and porcelain articles may be cleaned with mineral
acids; animonium  citrate, frisodium = phosphate; “cleaning
solution (chromic acid) of ammonium bifluoride. -, When the
glaze“ is broken on. poreelain, or ‘when active solutions are.

eated to extreme dryness in glass, decontamination is very
difficult, and usually it is more convenient to replace items
so treated. - o oo T
_ Metal objects may be decontaminated with dilute mineral
acids (pitric), a 10-percent solution of sodium . citrate, or
ammonium  bifluoride.  When: all other procedures fail for
stainless steel, use hydrochloric acid. . This is a good decon-
taminant, for the reason:that it removes some of the surface;
liowever, this procedure results in etching of the stainless
steel, which males it less desirable for future use.. With.
brass, it has been demonstrated that brass polish is an excel-
lerit decontaminant. Plastics may be. cleaned with ammo-

It should be noted that the effectiveness of & decontamina-

ting process is, for ]l practical purposes; complete at the end
of the second repetition of the process. If necessary, other
methods should then be considered for further decontamina-
 Laboratory equipment should . be surveyed  for residual
contamination following decontamination procedures. De-
contamination seldom exceeds 99.9 percent efficiency and
usually runs about 98 to 99.5 percent. If. the residual

contamination indicates that, the lovel of activity is ‘still

greater than that specified as pevinissible, equipment shall
be regarded as radioactive waste. . Glass equipment of this
nature should be broken up to prevent accidental return:to.
stock or other use.; .o 07 oo o o e

Glassblowing, -welding,  brazing,  soldering, ‘ete., ‘should
never be permitted on-equipment contaminated with radio=
active- materials. unless 1t is done in specially ventilated
facilities, and unless special techniques are used.to:prevent
the inhalation of radioactive dust and fumes: =i v o

V. Specific Materials
1, Goneral Considerations

“A variety of materials ﬁi‘éiéﬁrfeﬁﬂy;i_hfﬁis"é forl&bora.tory
walls and floors, as well as in work benches and tables:on
which operations with radioactive materials are performed.
In many of the smaller Iaboratoiies (i.e., universities, hospi-
tals, efe.) materials are used for such installations that are,
casily ‘contaminated and that are very difficult to_clean.
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This is probably dué to the adaptation of existing facilities:
in these laboratories to work with radioactive isotopes.
Because of inherent contamination problems, such laboras
tories should examine existing facilities’ very closely and
undertake to renovate unsatisfactory installations to facilitate
decontamination, o S T e
- Requirements for coverings in isotopes }a_bora.tones are
usually more stringent than those found'in the chémical
laboratories, hospital installations, or general plant facilities.
from which they have been adapted. Laboratory floors and
benches should present a smooth continnous surface, without.
eracks, and should be of ‘nonecorroding, nonporous material..
Work benches and tebles should be free of sharp corners.. ' Tt
is often desirable, although not always feasible, that work
surfaces, floors, and 'walls be covered with matérials that will.
permit stripping if this becomes necessary. i " RN
Floor and benches should be cleariéd by ‘wet or oil mopping:
and dusting only, never with & dry mop, since this may create
a dust hazard. Cleaning tools shall be assigried to the room in
which the work operations are being performed and not
removed or used elsewhere under any circumstances. ~Organ-
izations having extensive facilities devoted to work with
radioactive materials may wish to consider the installation:

of a central vacuum cleaning systém.. o

2. Specific Materials for Use as Surfaces of Floors, Work
' o .. 'Benches, Hoods,etc, = .. . ..
This section is devoted to s brief analysis-of the most
common types of surfaces in use in radioisotopes laboratories.
and summarizes the results of a few recent studie‘s‘-pnj the
subject. It is presented for the guidsnce of radioisotope
laboratories that may undertake renovation of ‘existing
unsatisfactory facilities, or that may be planning entirely
new installations. SRR R SR
(1} Wood.—Not recommended; high porosity, ‘and cracks
will gather material too easily; not easily decontaminated.
(2) Conerete—Not recommended; high porosity and very
difficult to decontaminate; painting with strippable plastics.
will improve considerably, especially for walls; painted foors
and work surfaces are subject to too much wear to make this.
a satisfactory procedure, S
(3) Soapstone~~Not recommended; high porosity. .
 {4) Porcelain—Not recommended for permanent instal-
lations; excessive heat will injure glaze, and may be subject
to cracking. Porcelain js suitable for pans and trays, but
these should be lined with disposable absorbent material.
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.-.(8) Tile: (ceramic).—Acceptable for use in floors if tightly
laid. and the .cracks are.well sealed ;: possibility “of:eracking -
tile surface constitutes some hazard, but tile may. be r’e‘pla,pe'd% S
(6) Asphalt tile.—Recommended ; relatively easy toveplace - .
i contaminated; tile tends to flow and seal cracks. L
(7). Rubber.tile~Recommended: for-floors. if - tightly laid
and. cracks are well, sealed; low; porosity: and: resistant,: to
chemical action; tile may be removed if contaminated: . .
(8) Linolewm.—Acceptable if laid. in. large sheets; low
porosityy especially if. waxed; edges and. cracks. should be
well sealed ; has the disadvantage that it is difficult to replace
in Smaﬂ Sections-._: N " R L RSN
(9) Polished stabilized stainless. steel (e 2 AISE types No:
304, No. 316, and No. 347).—Recommended;. but costly. for
extensive installations. . If used:should be keptimmaculately
clean; these types have good corrosion resistance.in thosheet;
but are rather easily etched by acid fumes (especially HCY). .
The. high: polish is.good only for thefirst: contamination and
remqva%l of this contamination will generally impair the polish.
o (10) Plain rolled. stainless steel ~—Not. recornmended s-stoel .
entraps particles in microscopic pores.. . ... iy £ il
- (11). Plate glags—Recommended ; very resistan

cleaned; danger of cracking: exists,, i~ v e oo
. (12) Tempered glass (e. g:, Herculite).—~Recommended.for

table tops and:other laboratory work. surfaces if used in .
single sheet;. will not:érack; but. may: shatter utder a heavy: -
blow. . Glass should be cut to size before. béing:-ﬂtemﬁ'arg :
- (13) Strippable plastics ~Reécommended for. use in covering
work suifaces; low porosity. and may ‘be-replaced; danger of .
solution by organic solvents exists. ~ .i1nili i
- (14) "Paing,  varnishes,  ond " lociters~—Ordinary’  paints,
varnishes, - and lacquers are ot recommended:’ except. for
wall protection. * Active materials may be absorbed: of may
combine ‘chemically  with ‘paint ingrediénts; paiiit may ba
dissolved by organi¢ ‘solverits, . Tygon paint is suitable for -
some ‘work ‘strfaces ‘and for costing equipment, and’ ingtrus -
n;fnts; care should be'taken that this is not ‘allowed to wear
(15} Tempered Masonite ond Masonite die stock ~—Recom-
raended for use in covering work surfaces; low.porosity-and
easily replaced.. May be laid in large sheets, but eracks and . -
edges must be well sealed. . " .
(16) Vingl floor coverings and Vinyl plostic #ile~—Recoms
mended; very.resistant to, ordinary lsboratory  chemicals
tionally ‘well; cracks should be:well sealed.

and. wears ‘excep 2V
Danger of solution by some organic solvents exidts.”
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Where it is necessary to use existing facilities with floors
and walls of wood or concrete, extreme care should be taken
that all cracks and pores sre Weli sealed Recommended
procedure is as follows:

i. Apply seal coat. 'This coat mnst be able to peueﬁra,te
into the porous material (to a depth of a few millimeters in
concrete or wood) and fill the’ pores mth K homogeneous
chemically resistant body.

2. Apply first permanent coat: 'This is preferably a

homogeneous extension of the seal coat. It should be re-

gistant. to those conditions: to which it is expected to be
exposed, and should have a low absorptaon value for the
expected radioactive isotope.

8. Apply final surface coat. This may be vaned to smt
conditions. In ‘addition to the requisite chemical and
physical properties, it should have a low susceptibility: to
contanmination, and be readily decontaminated of the ex-
pected ra.dlolsotopes An exterior wax finish s’ often used.

Preliminary investigation of the susceptibility of the coat-
ings to contamination and ease of decontamination for P,
Ba*, and I*' has been carried out by Tompkins, Bizzell
and Watson.*  The most satisfactory final: coatings, : con-
sidering only the ease of decontamination and the resistance
to corrosion by a few of the more common laboratory’ re-

ants, were found to be Fluorothene (Carbidé & Carbon

Chemicals Corp.), Polythene (Dupont), Duralon: Ne. 35
(U ‘8. Stoneware Co.), Devon Resin K-5925 (Deveoe &
Reynolds: Co.), Vinyl Butyrol dispersion. DD-1000 strippable
coat (Monsanto Chemieal Co.), and Cocoonustrxppable coat
(Hollingshead Corp.).

Only proved paints and. lacquers should be used for cover-
ing floors, walls, or work benches. Danger exists from the
a,bsorptmn or chemical reaction of active msterials. with
paint ingredients, and organic.solvents may be used: that
will remove the paint itself. . Moreover, psinted surfaces
are subject to wear; and experience indicates that ropa,mtmg
must be performed in from 1 to 6 months. . . .. ...

3. Permissible Levels of C.ontaminatiom

- The permJSSIble levels of contammatlon cited in séction
11, 2, of this report also apply to specific materials used for the

sm*faces of labom‘aory Wa.lls ﬁoors, Work benches hoods ete.

+ Radionctive decontaminatic ofzabomtory surfaces, IT. Puints, piastiw sud Boor materiald,
by Paul C, T'omapking; Oscar M. Bizzell, and Clyde . Watson, 0RNI>-382 Sept. 26, 1949
(8ee {11} in references), ) S
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In order to keep the general background in \ the Workmg ares
low enough for satisfactory instrument operation it is advis-
able to decontaminate large areas to a level of 0.1 mrep/hr
{100 counts per minute as measured by 2 thin window Geiger-
counter of about 2 sq. in, flat plate arvea). Note that the_
maximum permissible level of contamimation s 'siwdys
(regardless of the area mvolved) 0.1 mrep: in’ the:- case

contarmnatmn by radmactwe 1so’eopes of group IIT

4 Decontamination

Reference is ma.de to decontamlnatmn procedur sugies ed :
in the previous section that. apply to meatal, glass; porcelain,
and ‘plastic surfaces. ~ Linoleum may be decontammated by
carbon tetrachloride; keérosene, ammonium citrate solution; -
or dilute mineral acids; care should be taken not to: dissolve

sealing compounds ab the edt es and: between cracks ‘of ‘the '

linoleum,  Cergmic tile may be decontaminated by the'use .
of mmeml acids, ammonium eftrate, or trisodium phosphate.

Paint is sornetimes successfully decontaminated’ by éarbon =

tetrachloride or 10-percent hydrochloric “acid; “however;

danger of solution of the paint exists, and 1t'is prefemble to . - -
remove the paint and apply ‘new-coatings. - Councrete has -

been -successfully - decontaminated by -the- ‘application: of
32-percent hydrochloric dcid. 'If this is'not successful, no

recourse is left except to remove’ the surface concrate’ Wit}l e
be

chisel. Slm;tlarly, contammateci Wood surfa.ceS‘ musbir'
planed : e
Dete;rgents or Wettmg agents may frequently be used as
successfully as harsher Teagents for the decontemination ‘of
strippable plastics on polished stainless’ steel, Ig{la,ss, or other -
smooth = imperviots - la,bomtory surfaces. . However; -
combination of the contaminating “conditions,” the sur Lce
materials, and the cleansing agent dre mterdependent vari-
ables’ that “often influence the decontamination process.

A list of some deteérgents that have been found useful for some " -

decontamingtion problems is given in the. appendix.

Traps and draing may somemmes be deconﬁammated by : e

the following procedure: N
. 1. Flushing thoroughly With 8 larg'e"volume of Water
2. Scourmg with rust remover. - :

-3. Soaking in a solution of c1tmo é,old prepared by &ddlng._ .
1 pound of aud to. 1 gallon of water. . "

4 Flus}:ung thoroughly mth 8. large Volume Of:'Wa.ter.- L
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VI. Emergencies
1. General

Emergencies resulting from accidents in laboratories
working with radioactive materials will range from sizaple.
spills ‘of small amounts of radioactive materials where no
serious contamination problem results to major disasters
occurring from explosions, fires, or natural phenomena.
Correspondingly, the hazards resulting from such accidents
will cover the range of situations from no hazard whatsoever
to very serious situations involving extreme radiation
hazards and bodily injury, or both. In view of the compli-
cating factors that may arise during such emergencies, simple
rules of procedure cannot be set down covering all situations
of radiation danger. However, in any eémergency primary
concern must always be the protection of laboratory person-
nel from radiation hazards. Second should be the confine-
ment of the contamination to the local ares of the accident
if this is possible. e

Suitable precautionary measures should be taken at the
outset |of each operation with radioactive substances to
minimize the possibility of accidents; however, each labora-
tory should also give additional consideration to the pro~
cedures that should be followed when an emergency arises.
It is of the greatest importance that all personnel should be
thoroughly familiar with these precautions and procedures.

In the event of an accident involving radioactive materials,
its complete history should be made a part of the laboratory
records. This is important to the institution and to the
staff for several reasons. Questions of personal health and
legal responsibility may depend on such records at some
future date. Furthermore, coraplete records will permit a
thorough analysis by the radiological safety officer, which
may prevent similar accidents in the future. o

2. Preventive Measures

Many accidents involving radioactive materials can be
avoided if the recommended procedures for safe handling are
followed by all laboratory personmel. New techniques and
procedures should be approved by the radiological safety
officer and, when necessary, tested by dummy runs. When-
ever a choice of techniques is available, the one yielding the
minimum volume of waste should be selected. Where
danger of contaminating the person exists, suitable protective
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clothing and rubber gloves should Be' ménd'a;térj%.f ‘Workers
should be thoroughly familiar-with the"locg,t;iqn of telephones, -

exits, and all available safety devices. - i

. .(;;):-'Spﬂlé 5

Where danger of spills of radioactive solutions “exists, -
secondary pans and trays should alwaysbe used. . Containers .~
should be kept. covered  whetever. possible; and-only. these -
amounts: of . radioactive . solutions . that: are: immediately. =
necessary should be drawn from stock: . Double containers, .

tightly gasketed; and with. chemically inert absorbers; should,

be used for transporting. radioactive selutions if -spillage

will -create a hazardous: condition. .. When- feasible, radio-

active solutions. should- be. stored  in . similar containers; .

Laboratory benches or hoods where spills may:. oecur should

not drain to the sewer bu_t,_to..-sepgrate-_con_mi_ners; P i

o (b').I..}‘O'us;fs_', M'ists,'.l_F_im_iéS,'_Qrgani'(_: ifé;inrs,_ andGases

" Adequate forced ventilation is always a first precauti

mists, {umes, organic vapors, or gases. Parsons engaged in -
this work should also be free from respiratory diseases.” The:

use of glove hoxes and hoods, provided with adequate exhaust.

fans, is mandatory. " Floors of hoods and glove boxes should.

be covered with disposable papers to catch dust, spray; or -
condensate. Radioactive gases and volatile materials, . -
whether in the laboratory or in stordge areas, should always.

be kept in gasketed, gastight containers, - Respirators.and -

self-supplied-pressure masks should be available for erer-

gency use.  When contamination of the sir in the vicinity of . .

the laboratory is a possibility, an air survey should ‘be made:
to detérmine the extent of the hazard . from radioactivity:
before extensive operations are begun. - Rt

. () Personnel Protection

If there is an operation in which radioactive material may -
be taken into the body by inhalation, ingestioni through the.
skin, or through a wound, it is important: to 'make & careful’
study of the circurastances and try to estimate the magnitude -

of the possible hazard. Table 1 lists the three:groups’ of ©
radioactive isotopes: * Group. I, Slight hazard; - Group II,
Moderately dangerous; ‘and’ Group TIT Very  dangerous.

.

There are low, intermedi
and the level of activity of a- particular radioisotope will
determine the remedial measures tobe taken. Fist-aid
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be considered in laborstories working with radioactive dusts; .

ate; and high levels of ‘each-activity;




materials should. be readily accessible to each laboratory
working with radioactive materials.. All persons. in these
1aboratories should know the proper authorities to be notified
following any accident to any personnei

(d) Fires and Other Ma;or Emergencxes

To protect agamst the posmbﬂlty of fire or other major
disasters, buildings where radioactive materials are used or
stored should be as nearly fireproof as possible. Local fire
departments and plant protective personnel should be fully
informed in advance of any buildings or areas where major
radiation hazards may be encountered. Specified conditions
under which it is safe to work should be plainly set forth and
thoroughly understood - by firemen, guards, police, efec.
These conditions should be adhered to unless modified on the
scene by the responsible laboratory radiological safety officer.
If possible, all radioactive materials in the laboratory not
immediately in use should be stored in a nondestructible
fireproof safe; such a safe need not be of the. vault-type,
provided that the available facilities safeguard against
possible accidentsl spread of mdm&cﬁwe contannna’mon in
the event of 4 major disaster.

Persons working with radioactive mater:als are referred to
NBS Handbook 42, for other and more spec1ﬁc preventwe
Tneasures that shall e followed.

3. Permissible Leveis of Contamination

The permissible levels of contamination cited in Section
10, 2, of this handbook shall also apply before work is resumed

'followmg any laboratory accident,

Whele contamination of the room air is a factor, ’{.he

maximum permissible level for beta and gamma emitters

is 107° microcurie per cubic centimeter of air,

4. Emergency Procedures
(a} Minor Spills Invelving No Radiation Hazard t(:_t Personnel

{1) Notify all other persons in the room at once.

(2) Permit only the minimum number of persons necessary
to deal with the spill into the area.

(8) Confine the spill immediately.
Liguid spills:
Don protective gloves
Drop absorbent paper on spﬂl
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Dry spills: e
~~"Don protectwe gloves S e S L
' D&mpen thoroughly, takmg care not o, spread o

© “the contamination.® Y

(4) Notify the rad:tologlcal safety oﬂice:r (health physmlst)
as soon 8s possible.
(5). Decontaminate: - = : s P o
(6) Monitor all persons mvolved in the splll and cleanmg. g
- (7) Permit no-person to resume: work jin: the area until a.

survey is made, and approval. of the mdmloglcal safety R

officer (health physicist) 1s secured. _
(8) Prepare a complete history of- the acmdent a,nd subse— '

'quent a,cmwt.y rela,ted theresto for the iabora,tory records. Sl '

- (b) Ma;er Spllls Involvmg Radxation Hazard to Persennel

(1) Notify all persons not mvolved it ﬁhe spﬁl to vacate'_"
the room at once.:

(2) If the spill i 1s hquld and the hands are protected rlgth e

the container.. . .»
(3) Ii the spill i 1s on the skm ﬂush thoroughly

(4) If the spill i ison clethmg, dlscard outer or_protectlve s _' '

clothmg at once.- " .
{5) Switch off all fa,ns
(6) Vacate the room.

(1) Notify the mdmk’gm*ﬂ S&f@ty Oﬁicer (health phy clst) ]

as soon as possible.
(8) Take immediate steps to decontammate personnel_'-

involved, as necessary.

(9): Decontaminats the gred. (Personnel mvolved m._ o

decontammatmn must be adequa,tely protected.)

(10) - Monitor all persons involved in the spill and cleamng o . _' ':: ]

to determine adequacy of decontamination. ... -

(11) Permit no person 't0 resume work in the ares until a
survey-is'madesand-approval of- the radlologmal safety ofﬁcer '
(health physicist) is secured. -

(12) Prepare a complete history of the acei dent and Subsen o - i
quenﬁ actwlt.y related theret.o for the la.boratory records S :

(c) Accidents Invoiving Radmactive Dusts, M:sts, Fumes, _Orgamc' ) -
. Vapors and Gases :

(1) Nomfy all ot.her persons to Vaca’ce the mom lmmen'_ RN

diately

cuculatmg devmes etey, 1f tlme permms

S Water may genera}[y e nsed except, where chemical reaction with the water would dene
erate an air contaminant. il should then be used.
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(@) Hoid breath a,nd close escape valves, sw1tch off air 3




(3) Vacate the room.

(4) Notify the radiological safety. officer at onoce.-

(5) Ascertain that all doors giving access to the room are
clised and post conspicuous warnings or guards to prevent
accidental opening of doors. - B ’

(6). Report at once all known or suspected inhslations of
radioactive materials. : R R

(7) Evaluate the hazard and the necessary safety devices
for safe reentry. T

(8) Determine the eause of contamination and rectify
the condition. Lo e o

{9) Decont&mip&te the area. .. SR O T VIR

(10) Perform air survey of the ares before permitting work
o be resumed.. o T

(11) Monitor all persons suspected of contamination.

(12) Prepare a complete history of ‘the accident and
subsequent activity related thereto for the laboratory records.

(d) Inj_uries to Personnel Involving Radiation Hazard .
(1) Wash minor wounds immediately, under runnin
water, while spreading the edges of the gash. f : d
- (2} Report all radistion accidents to personnel (wounds,
overexposure, ingestion, inhalation) to the. radiological
safety officer (health physicist) as soon as possible. '
(3) Call a physician qualified to treat radiation injuries
atonce. (A list of suitable physicians should be-posted near
all work areas.) Sl
©(4) Permit no person involved in a radiation injury to
return to work without the approval of the radiological
safety officer (health physicist) and the attendant physician.
(5) Prepare a complete history of the.accident and subse.
quent activity related: thereto for .the laboratory records.
N () Firesor Other Major Emergencies = .
(1). Notify all other persons in the room and building at
ONCe, ‘ : G -'
. (2) Attempt to put out fires if radiation hazard is not
immediately present. I L AP
_ (3) Notify the fire department and other local plant safety
perSOmei_. c e T X : SO e s
(4) Notify the radiological saféty officer (health physicist).
(5) Govern fire-fighting or other emergency activities by
the restrictions of the radiological safety officer (health
physicist). R ae R
(6) Following the emergency, monitor the area and.deter-
:.rnn;tp the protective devices necessary for safe decomtsm-
mation, R : S :
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of radiological saféty officer: (health physicist): .:

 emergency.

. set down elsewhere i this Handboolk: w00

- ‘present, or where dangér of contamindting the person exists;

- area without the approval of the radiological safety officer -

ye Co. .. ST B

" 1% Sequestrene A, A, Alrose .
. 0L T _
- 19, Amine Q.: Alrose Cheni: Co. " 19 Triton_-'7207__:'R'f)hm- &Haas

_ S Ou L
1% Solvadine RO,  Ciba Co. 1% Mulsor: 224." Synthetic

(8) Permit no person to resume work without approval

(9) Monitor all “persons involved in combating - the
" (10) Prepare s’ complote history of the: emergency and
subsequent activity related t]:_ler_et_q f_o_l_'_tl;e_labqraﬁoty?eeordsr Lo

"+ 5. Decontamination

_ .'-.-Decbntaminatibit; methods: should:: follow theprocedures : ”
Where large amounts of radioactive materials: may be

workers involved in decontamination shall wear protective . ' '
clothing, footwear; gloves; and sssault masks (pressure-type - -
masks should be used if radioisotopes: of ‘groups™ 11 “or 1IT-..

are involved) as the circumnstances dictate, it e il
Where. contamination of reom air has oceurred, thorough
ventilation is required, with passage of the dir from Uncon-
taminated areas through the contaminated area to the out of - =
doors.. ' Facilities for forced draft exhausts must be built
into areas where work with, intermediate and high levels‘of
radioactive aerosols ot gases are involved in' the customary -
operstions. IR AT e e T e
Following decontamination, work shallnot beresumedinany - -

(health physicist). - B A :
VII. Appendix.. Decontaminating Detergents
Ll (Cleaning reagents and muamufacturers) i
0.1% Nytron. Allied Chem, & " 19 S-189.° Jacques Wolf & Co.
]ﬁ%{e C%t e TR PR PR 1‘73' BTC: : Onyz Oil - & Chem.
1‘?'% N%tron.- Allied - Chem.. & .- S [

Clo, iy il ey
1% " Phil-O-8ol." Onyx . Oil: &

Chem: Co.oopn Lo i,
Chem. Co, 1% D2-389.. Rohm - &: Haas Co:
19 Rynsynol... Alrose Chem. Co, - Cou 2w o i sl
19, Tergitol WA #4. Carbide & 19 Ttiton 770, Robm & Haas
- Carbon Chem, Corp. oo i G i i i :

1% Product QB. - DuPont Corp..: . Chem:, Imes il
109 CMS (DuPont Corp.) and = 1% Mulsor 224 and 10% CMS.
- Most of the common household detergents; suoh as Tide, Dreft, ete.; " -
have been used successfuily. . . G R e e
% Yoo [11] in Referenoes._: . :
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