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DECONTAMINATION

To establish a basic technique for decontamination of equipment,
fFloors, and personnel that may become conteminated during
operation of a nuclear factility.

—ih

Observe Radiation Protection Procedures.

SAFETY

-

Radiological Health Handbook.

— e ——— .

During operation of a nuclear facility, equipment, floors, and
persannel become contaminated. Decontamination should be done
prior to maintenance work or release from a Radiation Control
Area. Decontamination may be done at the work location or 1t may
be brought into @ decontamination room or area as NECEsSsary.

EQUIPMENT DECONTAMINATION

1. Zquipment decontamination at work locatieon:

a. Place plastic sheeting under the equipment to be
decontaminated. This sheeting stould be ei.tended
enough in each direction to assure that floors are not
contaminated.

b. Soak some absorbent cloth with water and squeeze out
excess water. (It may also be dec<irable to wet
absorbent cloth with a detergent such as Alconox.)

Ce Ustng an individual cloth rub an area approxim.tely &
X €' and then place the used cloth «n a plast ¢ bag.

NOTE
Soaking wet rags should not be placed into a radwaste
' container. Contact a Health Phycics Foreman fer proper

disposal wmethods of wet articles.

Always work fron the least contaminated areas toward
the most contaminated areas to minimize spreading.

. - manual set
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d. lising a dry cloth., wipe up the detergent - water
_residue, and place the cloth i1n a radwaste container.

@. Repeat E.l.c and E.l.d in a new area. (Intermittent
surveys with an appropriate rodiation detecting
instrument will show which area the decontamination

must be repeated.)
1

2. Equipment decontamination in decontamination areass

Equipment which is difficult to decontaminate at work
location is wrappaed or sealed in plastic and carried to the
decontamination room or area for clean-up. Seer Radiologrcol
Health Handhook or Figures 2 through 2d for other decon
methode. ¥

FLOOR_AND _ARFA_DECONTAMINATION 3
NOTE

See MNP-RO0OS scction E.2.b for fleoor decontamination
limits.

The techniques used for the decontamination of floors or areas
vary with the level and extent of contamination. For high-level
or spotty contamination, the technique described ain £.1 above is
used to avoid spread of the contamination. For low-level
contamination of large areas, 3@ scrubbing machine or mop are uscd
with water and detergent. Masslin cloth used with a sweeping | 3
may also be used for decontaminating large areas. The types ot
material used fFor decontamination will vary with the activity and
area, therefore Health Physics personnel will determirie the
materials to be used prior to decontamination,

NOTE

When using vacuum cleaner for contamination removal, a2xercise
extreme care when removing the filter from the cleaner feor
disposal. .Follow procedure as in Figure 1 to minimize a.rborne
activity.

REFERENCE Cill
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C. PCRICINTL _DECONTAMINATION
x NOTE
See HNP-8005 section E.2.e for personnel contamination
limits.

c.

Decontamination shower(s) are supplied for decontamination
of persannal. Superficial hand contamination can be washed
off by the person tnvaolved after notifying H.P. After
washing, the hands and arms must be monitored carefully to
assure that the contamination 1s removed. If the
contamination tnvolves parts of the hody other than the
hands or 1f the hand contamination cannot be removed by
samply soap and water washing, Health Physics personnel nust
be notified.

The fonllowing procedure i1s used for the cleanup of, skin
contamination.

a. If the contamination is spotty, the spots are cleaned
up using cotton swabs dipped in a thicl mirxture of
detergent. This mixture is removed using clean cotton
swahs,

b. If the contamination is qeneral, the skin area mus* be
wared with soap and water. (If the contamination i:
wisespread the gecontamination shower may be used.)

s After washing, the slkin area is surveyed with an E-1.
or RM-14 count-rate meter. If detectable contaminat. on
is found, the area must be rewashed.

d. After two washings, if the contomination is etill
present, the skin area should be scrubbed with a brush
using a thick sclution of detergent, such as Tide).
Use light pressure with heavy lather. (Do not scratch
or erode the skin.)

NOTE
Only i1f steps C.1 through C.2.d are unsuccess, 4l are
steps C.2.e and G.2.f to be attemped.

e. After repeated scrubbing, i1f the contamination is stil’
present, a thick paste of titanium dioxide and water i1s
applied to the area and kept wmoist. After the paste
has stayed on the skin for approximately two minutes,
it 15 removed and the skn arca washed with scap ana

~ ety
REFERZNCE ©.ins
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f. If the titanium dioxide paste does not remove the

centamination, the skin area 15 painted with a 4
-percent “olution of potassium permangan te. The area
15 painted three times, allowing each application to
dry. The skin discoloration 1s removed with a 4

percent solution of sodium bisulfite.

Qe Decontamination around eyes, in nasal paszoges o other
body obificies, ie done under the supervicion of the
Health Physics staff.

NOTE

Serious cuts or wounds should not be decontaminated
unless done so by a Doctor.

Whenever 4t 16 suspected that personnel could have
ingested radicactive contamination, a scan for internal
contamination should be performed using @ whaoale body
counter as soon as possible.

s Anytime personnel decontamination 15 performed, the
Health Phycics staff must be notified. The Health
Phycics Supervisor or his designated alternate will
determine the necessity for documenting the
decontamination °f Form 1 of HNP-20093.

3 During an emergency situation, personnel deconteamination ey
be required at a location which is not equipped to handle
liquid radwaste. In thece instances a decontamination kit
must be used, and the decontamination effort done without
the use of water. Prior to inttiating any decontamination
activity., plastic or similiar material should be placed an
the ground for the effected person to stand on. Radcon
should then be sprayed onto @ towel which is used to clean
the contaminated area(s). Contaminated towels whould be
stored in a yellow bag when decontamination 18 conplete, IF
this method 1s unsuccessful, or 1f the contamination i<
widespread, the individual should don a disposable o verall
and relocate to the nearest factlity which 12 equippad to
handle liquid radwaste. These facilities are marke !
accordingiy. e.4q. "Emerqgency Decontamination Shower “.

Aside from the existing facilities in the plant, thece
shovers will be located in the welding trasning buitlding and
the Envirormental building. The procedures described in
Saction C.1 and C.2 should be followed at these facilitie..

-qp':g:n-f-f-,.-q -~ .
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VACUUM CLEANCR FTLTED REMOVAL _TECHNTOUC
1a Place poly bag liner over top of cleaner as i1n skhetch
below. Tape to cleaner.
, . v Poly bag liner
Tape bag liner opening
to vacuum cleaner to seaal
opening completely
2. Invert cleaner and liner to remove filter.
k. 8 With most of debric tn bottom of liner, tape liner shut as

in figure below.

Cut here ‘&____:S_—- Tape Shut herz

&, Carefully cut tape and liner.

5. Carefully remove remaining half or liner from cleancr and
tape open end of poly baq liner shut.

G Place all matertal in proper container for radioactive waste.
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Method*®

-

Soap and water

oap and water

Lava soap, soft
brush, and wvater

.

Tide or other
detergent (plain)

-

Surface

b

Skin and haads

Hair

Skin and hands

Same as above

-
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PERSONNEY. O CONTAMINATION
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L Action
Baulsifies and

dissolves contam=
inate,

Sames as above

Emulsifies,dis~-
solves, and
erodes.

Same as ¢Sove

-

R e e el T T ————

Wash 2-3 minutes
and monitor. 0Oo
not wash more
than J-4 times

Waich several
times. If con-
tamination is not
lowered to accept~
able levels, shave
the head and apply
skin decontaminat~
ion methods.

Use light pres~
sure with heavy
lather. Wash for
2 minutes, ]
times. Rinse and
monitor. use
care not to
scratch or erode
the skin. Apply
lanolin or hand
crecam to prevent
chapping

Maxe into a2 paste.
Use with addition=
al water with a
®11d scrubbing
section. Use care
not to erode the
skin.

Readily avallable
and cfiective for |
most radinactive
contamination.

Same as above

Slightly more
effective than

will defat the
skin. Irdigeri=
inate washing of
other than af-
fected parts may
spread contami-
nation.

Continued vashln}

Continued washing
will abrade the
skin.

will detat and
abrade sxzin and

* Begin with the first listed method and then procced step by step to the more severe methods, as necessary.

TO08:0

washing with must be .sed wit’®
soap. care
REFERENCE oy
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isture of S0%
Tide and 50% corn-

meal

% water solution
f a mixture of

0% Tide, 65% Cal-
on, 5% Carbose
{carboxymathyl
Fellulose)

preparation of

% Cardbose, I\
ide, 1% Versene,
nd 88% water
horogenized into a
ream.

F\tantuﬁ dlo:ide
paste, opare
t>» by mlllng
e nZipitated tita-
tum dioxide (a
ety thick slurry,
never permitted to
Ciy) with a small
mount of lanolin.
1f rnot successful,
on to next step.

-

- -

Surface

-

Skin and hands
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Same as above.

Same as above.

Skin, hands, and
extremities. Do
not use near face
or other bedy
openings.

Po - ] -

Emulsifies, dis-
solves, and
erodes.,

i

Same as above.

above.

Same as above.

Make into a paste.
Une with addi-
tional water with
a mild scrubbing
action. Use care
not to erode the
skin,

Une with water.
Rub for a minute
and rinse.

Use with addi-
tional water.

Rub for 1 minute
and wipe off.
Follow with lano-
lin or hand cream.

wWork the paste
into the affected
area for 2 min=-
utes. Rinse and
wash with soap
and warm water.
Monitor.

3iigntly more ef-
fective than
washing with scap.

Same as above.

Same as above.

Removes contami=-
nation lodged
under scaly sur~-
face of skin.
Good for heavy
surface contami-
nation of skin.

conae I

Will defat and
ahrade skin and
must be used with
care.

Same as above.

Same as atove.

If left on too
long will remove
gxin.

* Begin with the first listed method and then proceed step by step to the more severe methods, as neco.uary.

OifLY
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PERSONNEL _DECONTAMINATION_=_CONT INUED

e e

. - - - - -
‘Method® ] Surface Action Technique Advantages Disadvantages
S ———— ettt bl - - - -
tx equal volumes skin, hands, and Dinsolves contami= Pour over wet Supecrior for exin| Will remove a
f a sotutated so- cxtremities. Do nant absorbed in hands, tubbing the | contamination. layer of s«in if
lution of potas- not use near face the epidermis. surface and using May be used in in contact with
sium permanganate or other body hand brush for not | conjunciton with the sxin for nore
ama 0.2 N sulfurie | openings. i more than 2 min- titanium oxide. than 2 minutes.
acid. (Saturated utes. Rinse with
solution ol KMnCy water.
is 6.4 grams peor o
100 mi of H20.)
Continue with next
step.
-
Apply a freshly Same as above. Removes the per- Apply In same man- Sane as atove.
prepared 5% solu- manganate stain. nor as above. Ap-
tion of sodium ply {or not more
acid sulfite. than 2 minutes.
[Solution made by | The above proce-~
dis-olving 5 gm of | dure may be re-
Nausoa crystals peated. Apply
in 100 ml distilled lanolin or hand
ater.) cream when com=
r pleted.
Fiushing Eyes, cars, nose, Physical removal Roll back the eye-| If used immedi- Wwhen using for
and .mouth by flushing. Llid as far as pos-' ately will renove| nose and routh, |
sible, flush with | contamination. contamination in<
lacrge amounts of May also be used | dividual should |
‘ water. If iso=- for ears, nose, be warned not to
i toni~ irrigants and throat. shallow the
are available, ob- cinses.
: tain thea without
delay. Apply to
eye continually
and then flush
with large amounts
| of water.
WHRGEE TS SRRSO R 1

* Begin with the first listed me*hod and then proceed step by step to the more severe methods, as necessaty

ML
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-

Flushing (cont'd)

}lunh(nq
f

Sweating

Surface

E. I. Hatch Nuclear Plant
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Action

-

Wwounds

Skin of hands and
feet

-4

- - -

Physical removal
by flushing.

Physical removal
by sweating.

Technique
(Isotonic frri-
gant (0.9% NaCl
solution): 9
qrams NaCl in
Iwaker, fill ot
1000 cc with
water.) Can be
purchased from
druqg suppliers,
etc.

Further decontami-
nation should be
dane under medical
supervision,

wWash wound with
large amounts of
water and spread
edges to stimulate
bleeding, {f not
profuse. 1If pro-
fuse, stop bleed-
ing first, clean
ecdges of wound,
bandage, and if
any contamination
remains, it may be
removed by normal
cleaning methods,
as above.

Place hand or foot
in plastic glove
or booty. Tape
shut. Place near
source of heat for
10-15 minutes or

FHOCEDURE MO 1
HNP-  R00C |
‘Tl VISION NO 1
6 |

VAGL NO B
9 of 10 !

CONTINUCD
Advantages Disadvantages

Quick and effi-
cient If wound
not severe.

May spread cont=-
ination to other
areas of tody if.
not done care-
fully.

Cleansing actlon
is from inside
out. Hand does
not dry out

1f glove or booty
is not cemoved
shortly af:2 pro+
fuse swearting
starts a8 J part
washed with soan

b o o -

Begin with the first listed methcd and then proceed

‘iep by step to the more severe methods, as necessary.

manual set
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FICUREC_2d
PCRSONNFI,_DECONTATWMATION = CONTINUCD

[ Method* Surface Action Technigue Advantages Disadvantages
- - -] - -
Sweating (Cont'd) until hand or foot and water immedi—
| 1S sweating pro- ately, contani=
i fusely. Remove nation may scep

t qlove and then into the pores.

wash using stand=-
arcd techniques.
Or gqloves can be
worn for several
hours using only
body heaat.

] - -

AREA AND MATERIAL DECONTAMINATION

r-.-----------.-----q cmm .- g = -

Method* Surface Mction Technique Advantages ulsadvin:aqes ;
- -
Pacuun cleaning Dry surfaces Removes contami=- Use conventional Good on dry, por- sAll dust must be
natc4 dust by suc- vacuum technigque ous surfaces. filtered out of
tion. with efficient Avoids wate- exhaust. Machine
filter. reacations. is contaminated.
i
Water All’ nonporous sur=- Dissolves and For large surface | All water equip- Drainage rust be !
| face (metal, erodes. liose with high= ment may be uti- controlled. Not |
' painted, plastic, pressui ¢ water at lized. Allows scitable for po-
etc.) an optimum dis~ cperation to be rous materials.

tance of 15 to 20 carcied out from Qiled surfeces
fcet. Spray ver- a distance. Con- cannot be decon=
tical surfaces at tamination may be |[taminated. Not

an angle of inci- reduced by 50%. applicadle on dry
dence of 309 to Water equipment contaminated sur+
40°; work from may be used for faces (use vacu= !
top to bottom te solutions of other|um); not appli-
avoid recontamina- | decontaminating cable on por.ur
tion. Work upwind | agents, surfaces suca as
to avoid spray. wood, concrece.

N - - - - "J

* Begin with the first listed methcd and then proceed step by step to the more severe methods, as necessary.

-
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