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1.0 INTRODUCTION

SCOPE AND PURPOSI
15 manual presents the radiiiion protection stan

area in the Permanent Mold Division of the Cleveland Works

| &

uminum Company of Amenca (Alcoa Acdherence 10 the ntrols 18 th [
each individual as well as of Contractor and subcontractor management ALl persor

r operations in a radiation environmen! involving handling or proce

ontents of this maaual and must have

tive matedals must be knowledgeable of the tent
understarding of the scctions which apply to his/her job assignment, Any deviation fr

Mmanual requires the written approval of the Radiological

I

aind requirements ¢

|

Nuclear Regulatory Commission (NR7), the U

ontrol Supervisor (RCS)

lological safety requirements have been developed base n the recomiy

NESE Tu(

t,
roiection and Measu S

i the National Council on Radiatioa |

S. Department of Energy, the International Commission on Radiological Protection

n standards which have been reviewed aand accepted by the Public Health Service, the

S. Department of Labor, and the |

ronmental Protection Agency

{

ive N ti'm
Uuve maicriai

Jt is necessary that all personnel associated with the handling of radioa

in radiation areas understand that a knowledge of standard radiation protection rules

oractices 1s a pan of their job. It 18 not independent of, or in addition to, their routine

bur an integral part of their duties and responsibilities
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{ iuthon 1 10 1t ] ) pational ra X ) h ! ' 'y } )
tablished adn trati radia P uho ha ‘ ‘ol
unuing understanding o, or the need 101 plian vith rad {
iNg procegun
RCT Are responsibie or entitying satety hazards and a g th ! ] \ l
to proceed without abatement or control of these hazard I'o impl nt 1 resp bilit
RCT have the authority to st i ik whict walt th PPl 18l AVOTK procedur
v et in thetr PNt ‘VIL\(".(' AN immiuent dange {
. Excessive radiation ¢ Xposure (0 personnel
* (Contamination of personnel or the environment
. Personn mury or equipment damage rom al lentified industs S v 1 !
When it becomes necessary 1o stop a 1ob due o a saicty hazard, condition NOUIA De stal
lized immediately so that SLOppPINng the 100 doe WOl i seil preset in aaditio hazard
Unless precinded by the urgency of the situation ecsation Of operations will be implementdd
through the Project Manager, who 15 responsible for the overail conduct of the job
|.4 QPERAT PROCEDURES AND REVIEW REQUIREMENTS
Detalled procedur icorporating radioiogical and other satety msiderations are requin
fOr operations involving the handiing ot radioactive \erna Prepara { h pro
dures & perating organizatior ni s the problen [cou { quirng phcit
K @« 'p L)) ~ » .
g ® . . 5 i 9 1 . !






4 2.0 CONTROL OF PERSONNEL EXIPMOSURE
‘ ’ 2.1 RADIATION EXPOSURE LYMITS

2.1 1 Oc¢oupatinnal Radiauion Exposure Limits

Raduation exposure limits are used for controlung personnel exposure 1o radiad xcluding

medical and dental exposures) to ¢ sels which are believed to cause no tll eftects even if the

employee was exposed to these levels throughout his/her entire working lif These limit

|

are based on those "{\illfxli}"n((‘«i Ly 10 CFR 20. Dersonnel should endeavor to maistain thei

\

OwWn exposures as 10w as reasonably achicvable and below these limits. .he occupational ex

posure limits are presented in Table 1. Normal operations shall be controlled such that no
employee exceeds any 10 CFk 20 occupational exposure limit and the total of all employ

exposures 1s the lowest level reasonably achievable

Controlling employee exposures inc.udes setting exposure goals for an individual project
I'he exposure goals for this 1emediation project are the administrative limits listed in Table |
Ihese administrative limits shall not be exceeded in this project. Radiological control inspes
tions are incorporated into work procedures o control and monitor employee exposures
Such inspections shall be required in work procedures in which omi .sion or incorrect accom
plishment of a procedural step could result in any one of the following

¢ Personnel whole body radiation exposure greater than the limits set |

v Release to the environment of airborne radioactivity greater ths
limit of 10 CFR 20, Appendix B, Table Il




» )
. Release 1o surrounding water of radioactive liquids greater than 10 CFR
Appendix B, Table Ll
e Surface contamination greater than 1 x 107 picoCunes per (U0 square centimeters
pCy/ 10 em®) (veta-gamma) or 1,000 pCr/ 100 cm® (alpha) within a radiologicaily

ontrolled area (not including contanmination containment)

*  Exceeding the following limits

5,000 disintegrations per minute (dpm) alpha, beta, gamma/ 100 ¢cm® averaged

over 1 square mater (m°) or the total objeci if the object 1s less than

3,000 dpm alpha, beta, gamma/ 100 cm® maximum, /Hr an area less

equal to 100 cm*, on any one object or within any | m

| ,000 dpm alpha, beta, gamma/ 100 cm’® removable: determined by wiping th
1 ]

rt

area with dry filter paper and testing the filter paper v ith an appropriate sut

vey Ineter

. I'he limits are applied and tested independently for alpha and for beta, gamma

Inspections of work procedure steps as required by this criteria shall be conducted and docu
mented by radiological control personnel prior to proceeding to the next step in the proce
dure. Also, no employee shall be exoosed ‘0 further radiation of any kind whatsoever which
may produce a liietime exposure to the individual greater than 5 rems per year effective

whole body dose as specified in 10 CFR 20 as published in the Federal Register tor May 2

1991

2.1.2 Occupational Radiation Exposure Conticls
['he three most important methods to minimize exposures in fulfillment of as low as reason
ably achievable objoctives are the proper use of time, distance, and shielding. Each o

items 18 discussed be.ow




» b,
. ime - The less tme you spend in radiation areas, the less exposure to radiation
you will recetve. To fully utilize the time that 1§ spent in radiation areas. ali jol

should be preplanned. Such preplanning should inc i

Making sure you have all the tools and equipmant required for the

L S mnor 1
entering the arca

o
Being familiar with the equipment either through yjob mock-up trairing or 1
>
fernng 0 a repair me#..ual or plans prior to entering the arca
Knowing the radiation levels, as well as component location, prior 1o enternng
- the area and having standby personnel wait in low dose rate areas until needed
e Distance - Your exposure to radiziion can be significantly reduced by keeping
much distance as possible between you and the source
e  Shiclding - The third method of controlling/minimizing radiation exposure is b
y .
means of shielding. Since incorrect installation, unauthorized movemen’, or
moval of temporary shielding can result in large changes in work area radiation
levels, control of temporary shielding 1s essential
Temporary shielding installation and removal shall be controlled by written
procedures. These procedures shall specify locations and amounts of
temporary shielding
i
After installation, temporary shielding shall be inspected to ensare it 15 prog
erly located
Pernodic radiation surveys conducted in accordance with Chapter 7.0 herein
\ sudl! be reviewed to ensure that “hielding mantains us effectiveness in redu
ing radiation exposure
-~
Formal written approval for changing location or amount of temporary shield
ing shall be establishod, This wnitten approval shall specify location anc
; amount of shielding changed. Instructions implementing this requirement shall
designate persons authonzed tu approve such changes
.
“

2.1.5 Exposure to Minors

nter any controlled rediation area

[

Individuals under the age of 18 are not permitted to




Unborn Child
he Nati U Council on Radiation Protect
i 12 th ntre p tahor pet wl
fetus 1rom ox DALio XN re fIh
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The signed statements shall be kept with the training records.  Starements signed by visitors

shall be retained until the end of the job and turned over to Alcoa.

2.1.5  Emergency Exposures

In an emergency situation, it may be necessary for emergency personnel to exceed the expy-
sure limits in order to save lives. In such situations, the probable effect of high exposure to
the rescuer must be weighed against the expected benefits.  All emergency exposure or res-
cue action that may involve sulstantial persona! risk shall be performed by volunteers, and
each volunteer shall be advised of the known or estimated extent ot such risk by the RCS or
his delegate prior to participation:

¢ In emergency situations which require search and recovery for injured personnel
or in operations undertaken to prevent coaditions that would injure numbers of
people, the planned dose to the whole body shall not exceed 100 rem per
individual.

* In situations where it is desirable 10 enter a hazardous area to protect facilities,
eliminate further escape of effluents, or to controi fires, the planned whoie body
dose <hall not exceed 25 rem per individual.

* The allowed expusure from an emergency situation shall he determined by the
RCS. Each individual's planned exposure shal. not exceed the above limits, and
the total exposure allowed should e consistent with the potential risk from the
situation.

*  Volunteers or other personnel in an emergency situation who may have received
exposures exceeding the limits will, on an individual basis, have their exposure
evaluated and appropriate action takan to limit future occupational exposure.

* Persons exposed to whole body radiation greater than 25 rem in a single exposure
shall be placed under medic2] obsenvation. A ualified physician wili determine
whethcr bospitalization is required. f an individual exceeds quarterly or yearly
limirs of Sections 2.1.2, 2.1.3, and 7.1.4 herein as a result of emergency expo-
sure, he shall subsequently be removid from duties invoiving occupational expo-
sure to ion'z ng radation.

REALISTIC SCLUTIONSE FOR MAZZRDOUS WASTE PRUILEM .
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radiation worker

P y e L _S—. o .
. v .
2. 1.6 Exposure 10 Personnel While Off Sitg
Personnel will not be allowed to receive occupational fiat XPOsu i
> 1.7 Access Control for Visitors
I'he Contractor shall contmi the exposure of itors to the work site to | 18 low 2
reasonably achievable For exposure control purposes, a “visitor” 18 defined as any per
not qualified as a radiation worker and who requires access 1 ontrolled area
if the visitor will not enter any controlled areas, he will be instructed such that he can
nize how these areas are marked and further instructed not t nier any area marked
Entry by a visitor to a con olled area shall require the following
*  Assignment of a temporary thermoluminescent detector (TLI) badge
. Escor: By 2 qualified radation world il times while 1in the controlled are
Ciers &h ¥ be allowed access to any where there a significant risk of inten
deposition of mroacuve matenal
i repegicd entnes to controlled areas are required Ty a visitor, over periods exceeding
weeks, a tewaporary TLD can be issued if the vis 1eets appropriate requirements as







1.0 PERSONNEL MONITORING

1.1 PERSONAL DOSIMETRY

V1D Dosumetry for Workers
I'he Contra2tor shall use TLD badges 10 measure personnel radiation exposure for permanes
record purposes. TLD badges measure 1wonizing radiation by emitting a measurable amour

of visible hght which 1s directly proportional to the amoun: of incdent radiiation e TLD
5 }

measures both beta and gomma exposure. The resulis of the TLD badge measurements ar
the basis of ‘he iegal record of an employee's exposure. Therefore, any deliberate action by

an employee which invalida 2s the TLD measurements 1§ cause for disciplinary action

hose personne! who have qualified as radiation workers and who heve a need to J=ter a

ontrotled area shall be 1s: 2d a permanem TLD

An individual's permanent 7LD normally sh 'l be worn on the froac » wae body between th
walst and neck, facing away from the body. In some s. I work situations where the
source of radiation 18 onented relative 1o the individual in an unusua: ‘sanner (for exampie
some part of the head or trunk will receive a substantially higher dose than other parts ¢f th

body), assignmernt of wdditional TLDs will be required. These TLDs shall be worn at the

point(s) of kighest dose rate or ¢&s directed by an RO
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.o processing frequency shall be moathly r racdhlation workets N routing pro ing

may be required by the RCS

By 3 l)\' meLry 101 V1 1Ot

Selt-reading pocket dosimeters (SRPDs) may be issued to visitors wh nter controlled area
These dosimeters. if used. shall be utulized as required and shall be retumed to the RCT |
processing. SRPDs shall be charged (zeroed Wd out and wrded daily or as sp .
by an RCT. Visitors will be escorted at all umes while inside th witrol n
y.1.3  Exgemuty Thermoluminescent Detectors
When exposure to extremitics (hands, feet, wrists, ankles) or forearms is expected 1o exceed
25 percent of the limits of Section | herein, additional TLDs shall be worn on the DOSE

extruinity or forearmm. rYersonne! weanng ex‘remity of

simetry (TLD and SRPD
will be prohibited from receiving additiona: extrennty/foscarm exposure until their extremity

forearm T1 e baen processed

Ihe highest SRPD measurement for extremities and forearm

will be recorded by th
n the Daily Personnel Exposure Repon until the TLDs have been processed. The vendor
supplied TLD Occupational Radiation Exposure Report will be the official and permanent

record of personnel extremity exposure




Extremuty TLDs will be made available if the need arises Extremiuty TLD vill be TLD
THAECT Mnes or l; l)'* oriented toward the source of radiaaon as much a pra tical without

ausing dameage o the devices dunng us

3.2 LOSS OR DAMAGE OF THERMOLUMIN _SCENT DETECTORS
Each instance of a lost or damaged perscnnel TLD shall be reported prompt

ontrol personnel

Individuals who lose or damage their TLD while in a controlled area shall immediately ex
the area and report the condition to the RCT I'he individual shall be restricted from enter

ing controlled areas until an exposure estimate has been completed and a new TLD issued

1. ESTIMATION OF DOSE

Off-scale or higher than expected readings on an SRPD shall be promptly repornted to the
RCT for investigation of the circumstances resulting in the exposure. Processing of the
wearer' s TLD badge may be required as part of the investigation.  The individual nvolved

will be restricted from controlied area entry until his dose has been evaluated

All exposures indicated by the TLD shall be considered to have been received by the indi

vidual unless it can be clearly demonstrated to be erroneou!



CXPposuUre measuremer

documented as

Estimates
Dose rates in the individual 's wo

Actions taken by the induvidual during the time fo
desired. This review should include consideratior

trollec areas, et
Doses received by owher personnel doing similar w
b

Exposures recorded by other dosimetry de

WEARING THERMOLUMINESCENT DETECTORS

I'ne veanng of TLDs will be stnictly

TRACKING RADIATION EXPOSURE

Pior to personnel perfortinng work at the facility, NRC &

N -« coupationa

Radiation Exposure History," will be completed 0 determine personnel lifeti
NRC Form-5, "Current Occupational External Radiation Exposure

lermine ‘,k‘?\.\:‘.ﬂ(*i exposure for the current year ans quarte

sures received will be used 1o determine available exposure
f completed NRC Form-4 and Fe 5 provided

h individual
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4.0 INTERNAL RADIOLOGICAL MONITORING
$.1 BIOASSAY
'.l
In vitro ‘..\lnj-ll:x;‘ (urinalysis) will performed at least twice during th O af w k at
the facility. The first sample will be collected prnor to the actual stant of work. 71 i
c inle will | llected unor anletio ; R
Ampie witl e olected upon work compietion or personnel lermination Bioassay sampl
will 150 be collected in emergency situations
4.2 SPECIAL INTERNAL DOSIMETRY EVALUATION
Personnel who are mvulved in radiological work will have internal dosimetry evaluation
when internal contamination 1s confirmed or suspected, in accordance with the tollowing
) L
ntena
. A urinalysis or chest count will be required in the following Circumstan
Whenever ;x"rwnm‘l arnr e"‘.,--\m‘. 10 high airbome radivactivity above mit
10 CFR 20, Appendix 8
Whenever personnel are exposed to high airborne concentrations exceedin
|
protection pr: vided by respiratory equipment being wom
Whenever nasal . /abs or personnel fnsking indicates detectable counts of
iipha or beta-gamma activity above specified limits
W henever the RCS feels that internal monitoring s needed
.
When in vivo examinations are required as a result of internal contamination, the in d
2 4
+
f‘-“-"w‘-'lﬂa‘l shall be ?7}\(;\{‘1“.\\‘.‘ direcCtiy 1o the whole body counter facility 4s soon a pracit
able after the incident. Additionally, n vitro fecal sampiing may be required, if the urinal
Y818 Or 1n vivo examination indicates internal contamination
.
o




IMAGE EVALUATION
TEST TARGET (MT-3




IMAGE EVALUATION
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IMAGE EVALUATION
TEST TARGET (MT-3




IMAGE EVALUATION
TEST TARGET (MT-3)
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43 DOSE COMMITMENT
. When an internal deposition is gatected, tiwe employee's d ommit - h .
mated by methods consistent with Reports 26 and 3 { the Intermational (

o .

Radiological P

»
—

. become a part of his exposure history 1 The d tmet
aquivaient (rem) received by Spectiic organs aur «f & |
e the result £ vt nola r ¢ tinnle ¥ radio i
e resull O UPLaKes (SINgic Or muitipi IC LK

\ 4.4 WORK RESTRICTION

An employee may huve his radiation work acuvities altered nited
¢ Approaching the control levels of dSectiot hern
¢ Unknown exposure status
. Increased potential for interiial depositior ich as an open sk i}
. ¢ Repeated violations of safety requiremen
5
L
I'ne RCS ‘s responsible for implementing work restrictions when necessary. 11
.
supervisur shall be notified in writing that a work restriction has been imposed wit
ot determuning the need for a restnction. Copies of work SIrCUOns W I !
. the employee’'s dosimetry record
N0 persca shall exceed the admunistrative control levels of Section . without |
~ y
approval of the RCS
’ An empl e whose exposur tat KNnowr § 1 ] !
Lrofie irea { :\’ Irrenn IX ITC all | { { r
L
2=
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§.0 FPERSONNEL RECORDS AND REPORTS

5.1 EXPOSURE RECORDS

» i1 3 | 5 4 3 1 ' 4 1 Yy % e -
}“»‘ > Sha assul! il record At | 111 % | rad i { 4
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6.0 IDENTIFICATION AND MONITORING OF CONTROLLED AREAS

6.1 CONTROLLED AREAS
A radiological controlled area applies to controlled surface contamination areas and to an

area which contains one or more controlled surface contamination areas.

There are five area posting classifications, as defined below:

¢ Radiation Area - A Radiation Area is an accessible area where a major portion of
the body could receive a dose from | mr to 100 mr in | hour. Entrance to radia-
tior areas shall be conspicuously posted with "DOSIMETRY REQUIRED" signs.

*  Controlled Surface Contamination Arga (CSCA) - A CSCA is an area accessible

to personnel in which the limits for surface contamination below are exceeded.
These values are taken as detectable above background:

1. 1,000 dpm alpha, beta-gamma/100 cni’ averaged over 1 m’ or the total
object if the object is less than | m’

o

5,000 dpm alpha, beta-gamma/ 100 cm’ maximum, for an area less than or
equal to 100 cm’, on any one object or within any | m’

3. 200 dpm alpha, beta-gamma/100 cm® removable; determined by wiping the
area with dry filter paper and testing the filter paper with an appropriate
survey meter

4. 200 dpm alpha Leta-ganma/100 cm® removable for external surfaces of
radioactive maerial container being shipped off site in accordance with
49 CFR reguation; determined as in 3 above.

Entrances to CSCAs shall be posted conspicuously with signs stating "CAUTION
- CONTROLLED SURFACE CONTAMINATION AREA." These signs shall
contain the conventional three-bladed radiation symbol on yellow background.
Access restrictions, requirements for anticontamination clothing and respiratory
equipment, and levels of loose contam.nation shall be posted on or alongside
these signs. "DOSIMETRY REQUIRED" signs shall be posted in accordance
with the Radiation Area.

*  Airborne Radioactivity Area - Areas accessible to personnel will be posted as
"AIRBORNE RADIOACTIVITY AREAS" if airborne radioactivity exists or is

REALISTIC BOLUTIONS FOR HAZARDOUS WASTE PRORBLEMS m



likely 10 exast in concentrations exceeding those
Appendix B, Table II. Each Airbome Radioact
SIENS meelng J;‘;'il‘.i!"m‘ standards, including the radiation symbol and the w

CAUTION - AIRBORNE RADIOACTIVITY AREA

. High Radiation Area - A High Radiation Area is an accessible area where a
major portion of the body could receive a4 dose mnexcess of 10 mrin 1 b
Such areas shall be posted as "High Radation Areas” and locked or guarded

Positive controls shall be established f«

entry mnto e area in such a »

that no individual 18 prevented Hrom leaving a H=;"'. Radiation Area 'ror t

ocking the area, a search will be pertormed to ensure that all personnel ex:ied
Signs shall be posted containine the conventional magenta three-bladed symbx
vellow background and the words "CAUTION - HIGH RADIATION
AREA
* Radioactive ?‘!é‘:(“-ﬁ‘ Area A Radioactive Matenals Area 12 an area 1n whact
work with and/or storage of packaged radicactive matenals 1s permitted. Eact
Radioactive Materials Area must be posted with signs meeting applicable stan
lards. including the radiation symbol and the words "CAUTION
RADIOACTIVE MATERIALS
.
Note Adequate protection from freezing for Radioactive Materials Area
e ‘..\f'\\{
™ A TP N1/ YN . ST A

6.2 IDENTIFYING CONTROLLED AREAS

™ B - Ty i ey 4 v e a3 t ) > } | 8 ’

i he boundanes of controtied areas, If not a permanent wall or tence, shall be ciear ndi

cated by rope or chain. Radiation waming signs printed in the standard yellow and magenta

Mors sha.l be posted to wWentity to personnel the actual or potential presence of radiation
, v
|
ontamination and to notify personne! of radiologica nditions. In addition, requiremen
for entry into controlied areas shall be posted. The posting must be rrent, accut and
[
~
credible in appearance
The radiation symbx sed on radiologica gns and tags sh tor ¥ith the Amenca




B
-
o
olors (vellow and magenta) shall not be used for any purmpose other than ra g
CONLrOis
A rad g i Dot g sha by perfor y \ r at tt y f ' { { § A ’ 2
onn Movement or | va I posied radiation waming g1 ¥ r Oou ) ATk
t PErsOnie mher thar TH 1! gica personn WithOout thelr apnrs iy I
fre q :
I QISCH a

{ ' ed area hall he DOS vith th \ppropriat Pns h that p ' P | rer i '
fiable from all ordinary a H I approact

CONTROT TING R A TION }ISTTR MING WOR

6.3 CONTROLLING RADIATION EXPOSURE DURING WORK
. The Contr: r shall main‘ain nersonnel radiation exposure as oracticat
Hilla sfidii Maln.a POSONNCT Taltialil CXPOsU Ww o ds plractiica
. asure that :« r
i I radi gt L WOrk
' {1
» - Kl
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7.0 RADIOLOGICAL SURVEYS

Radiation surveys are performed as necessary to ensure that personnel do not exceed limits of
Section 2.1 and do not receive unnecessary exposure to radiation. The primary concern is to
minimize personnel exposure as low as reasonably achievable by providing information to
radiation workers on the radiation levels in 1. work area, hot spots, low radiation areas in

the work area, eic., so work will be completeo efficiently

7.1 SURVEY TECHNIQUES
*  Radiation surveys are conducted with appropriate instruments.

¢  General arva levels are performed by scanning slowly from side to sid2, with the
detector hetd at approximately waist level and occasionally held above the head and
below the waist, noting the highest reading obtained. If the reading is significantly
higher than ai waist level reading, record this on the survey map, aoting the loca-
tion of the highest reading. Unless noted as such, general area surveys are nor-
mally recorded as waist level, with window closed.

¢ Contact Surveys are performed by moving the detector within 1/2 inch of the
source. Gamma readings and locations will be recorded on an appropriate survey
map of the area. Beta readings will be taken with open and closed window, the

difference multiplied by the correction factor for the instrument, and recorded with
the location on the survey map.

+.2  SURVEY FREQUENCIES

Radiation surveys are performed as necessary to ensure personnel do not exceed radiation ex-
posure limits and to meet requirements for posting radiation areas. These surveys are per-
formed to determine whether abnormal radiation levels exist and to determine the extent and

magnitude of radiation levels. The following surveys shall be the minimum performed:

REALISTIC SOLUTIONS FOR HMAZARDOUS WASTE PROBLEMS
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e Facilities Containing Radioactive Matenal
Radiation surveys shall be pertormed I« ontrot radiation exp e when
‘ operations are performed that might be expected to change existing radiatior
Ievels }‘.:.“?glix'\ M SUCh operations Include a imulation of waste,. movement
r removal of temporary shelding 10 wall I haghly radhioa {
alcra
I.“',h'.a"'k"«it‘u £ rope boundan I racialion ar nail o [
eved aqany ! NSure 1 114l A ! W e 'I\\-'l‘;I 1 bhoundar
Gamma surveys shall be performed &t least weekly in occupied posted 1 !
reas and nigh radiauon area in a X ipied areas of radiological fa {1
ind 'n radiocactive matenal shon-term storage areas Long -ten torag !
hall be surveved at least monthly
Beta gamma rvevs I ventiiat N 1er nall ove "«" med wh v 'k
pertormed ot futers
nher irveys shall be periorm d a8 necessary 1 mnir DErsOnNne XPOSur
alpha, beta, and gamma, radiation, Such survey hall inciud
A Eamma survey aunng inmal entry into an area nlamng potentiatly
radioactive piping g wdioactive waste tunnels
Gamma survevs in spaces where significant radiation levels maght exist tron
AN adjacent facu
Beta as well as gamma (use of open window G-M detectors i1s acceptable
neasuraments whnere personnel might come 1n Contact with contaminated
SUITaces
-
Surveys shall be conducted when performing operations which could result u
personnel bemng exposed 10 small intense beams of radiation Mese operatior

include removing shielding and opening shipping/storage containers or radioa
tive equipment. When surveying areas of equipment where intense small bean

f radiation could be present, the instrument sh o€ used with an auqible re

sponse. An audible response 1s necessary since the visible meter response |
usually considerably slower. The detector shall be moved slowly enough so that

the instrument has a change to give an audible response for a large radiation

level increase. If an audible response increase is noted, the detector shall be
moved to the location producing maximum response and the meter read. If ger

al dos# rates are nigh such that a change In audidie response is not getectabic
lower surveys must be P‘\'i", rmed so that beams will be detectable by observing

speed
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beam, and the general dose rates in the area. Particular attention shall be given
to thoroughly scanning suspected areas such as portable shield sections and areas
which are or are likely to be occupied. Smali intense beams have occurred in
places such as outside shields surrounding sources containing many Curies. For
equipment with complex shield design, surveyors shall be briefed on the equip-
meni designs so that areas most likely to have small beams can be given special
attention.

Poientially contaminated ducts, piping, and hoses outside radiological facilities
shall be surveyed at least monthly for gamma radiation when in use nr at least
annually when not in use (e.g., deactivated systems).

Surveys outside of posted areas shall be performed when 50 percent of (e
on-site work is complete and | week prior to termination of on-site work.

o  Dutias Casualt
Radiation surveys shall be performed as necessary to assess the extent and mag-

nitude of a radiation condition in the event of an accident which might cause ab-
normal radiation levels.

*  Records
Records of radiation surveys shall be retained until the end of the job and sub-
mitted to Alcoa. The survey information shall be recorded on a standard form,
if specified, or on locally prepared forms which contain at least the following
information:
-- Date and tme of survey
-- Reason for survey and type of radiation measures (¢.g., weekly gamma)
- Type and identifying number of instruments used
-- Instrument calibration due dates
-- Location (shall be shown on a survey map or listed in a table)
-- Radiation level measures
-- Remarks
-- Signature of surveyor
-~ Signature of persons reviewing results (e.g., RCS).

7.3 SAFETY PRECAUTIONS
The following safety precautions shall be observed by personnel using portable radition

monitoring equipment:

REALISTIC SOLUTIONS FOR HAZARDOUS WASTE PROBLEMS
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be allowed to use this equipment AS 4 minimum, training shail Mnsist
ture on the use of the Nt and the meaning of 1ts measure i
stration of 1ts proper ind a period of supervised use
Damage to or loss of radioactive source can result in spread:ng, inhaling
gesting contamination. Therefore, radioactive sout require careful ha
wcoountability control. To minimize the possibility of inadvertent mishas
108 f S | calibration Or response check wurees  these source nail
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shall be taken to recover the source and minimize radiatiot POsut
nation of personnel as a result of the 08t source
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procedure which shall QUL that all sources, ex Pt 101 Wrees whict
entlv attached to momtonng instruments, dbe held under signature ]
e st procedures are in addion to and 10 n supersede the accountadl
quirements for sources controlled under NRC or Agreement State license
permanenti ftached (0 monitonng
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FABLE 1

RADIATION WORKER OCCUPATIONAL EXPOSLR
LIMITS AND CONTROILS

CFR™ 20 LIMITS ADMINISTRATIVE CONTROLS

Whole body. head, and 5 ] \
trunk, ponads, ier
eyve, red bone ma W

active blood forming

Unlimited areas of the y »~ 1S 3. 78
skin (except hands, feet

ankles, and forsarms)

Forearms S X 75 5

Extremities 5 R 7% | & y 7%

Minors (less thar

—_— \ ni ¢ . n N
|8 vears L) percent of above e 5 NO EXPOSUre atlow
Tk #§ * . . . ¢ o Yes 1 2 ' .
CFR" indicates Code of Federal Regulations
As measured by the pen w inaow of thermoluminescent detector vrd
A 1 Y P ’ v nt
L 1€as A i Dt i ] Y
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