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1.0 INTRODUCTION

1.1 SCOPE AND PURPOSE

This manual presents the radi.:. tion protection standards and controls to be in effect fot reme-

diation of the thorium area in the Pennanent Mold Division of the Cleveland Works of the

Aluminum Company of America (Alcoa). Adherence to these controls is the n sponsibility

of each individual as well as of Contractor and subcontractor management. All personnel re-

sponsible for operations in a radiation environment involving handling or processing of radio-

active materials must be knowledgeable of the contents of this manual and must have a good

understanding of the scctions which apply to his/her job assignment. Any deviation from this
s

manual requires the written approval of the Radiological Control Supervisor (RCS).

These radiological safety requirements have been developed based on the recommen'lations

and requirements of the National Council on Radiatica Pmtection and Measui ts, the

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

on standards which have been reviewed aad accepted by the Public Health Service, the U.S,

Nuclear Regulatory Commission (NRC), the U.S. Department of labor, and the U.S. Envi-

runmental Pmtection Agency.

It is necessary tFat all personnel associated with the handling of radioactive material or who

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

oractices is a part of their job. It is not independent of, or in addition to, their routine duties

bm an integral part of their duties and responsibilities.

_ __ .
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Each person should understand that it is his/her responsibility to minimi/c his/her own expo-

sure to mdiation. Also, each person associated with the handling of mdioactive material

shall receive periodic instruction in the general and specific radiological aspects which he/she

may encounter and shall also be made aware of his/her responsibility to the company, the

public, and coworkers for safe handling of radioactive materiali.

The major purpose of this manual is to establish the basic practices to be implemented

throughout the entire cleanup project by the Contmetor to ensure satisfactory control of

radicactive materials and radiation exposures to personnel. The bas'.c philosophy is to main-

tain mdiation exposures as low as reasonably achievable and to keep radioactive material
,

contained at all times in the smallest pract .; volume.i

1. '2 IEGUIATORY IEElllERCFA

This Radiation Control Plan is intended to comply with all applicable rules, regulations, and

standards of the NRC, The following regulations have been used in prrparing this plam -

Title 10, Code of Fedeml Regulations, Part 19 (10 CFR 19), " Notices, Instruc-*

tions, and Reports to Werkers, Inspections"

10 CFR 20, " Standards for Protection Against Radiation."*

l.3 115PDBSmlLH1BS

The Contractor opemting field management is responsible for the implementation of the

radiological control and safety programs. The RCS and Radiological Control Technicians

(RCTs), therefore, have the authority to cease operations in the event that operating

Zwcf \*ntausnc sot unous ron nazannous waste rnont tus"
|
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conditions are not in compliance with operational safety contmis or approved operating pro-

cedures. The RCS and RCTs funher have the authority to remove from the list of employ-

ecs authorized to receive occupational radiation exposure those individuals who approach the

established administrative radiation exposure limits or who have not demonstrated their con-

tinuing understanding of, or the need for, compliance with mdiological safety-related opemt-

ing procedures.

RCTs are responsible for identifying safety hazards and assuring that the jcb is not allowed

to proceed without abatement or control of these hazards. To implement this responsibility,

RCTs have the authority to stop work which violates the applicable work procedures r

which, in their opinion, presents an imminent danger of:

Excessive radiation exposure to personnel*

Contamination of personnel or the environment*

Personnel injury or equipment damage fmm an identified industrial safety hazard.*

When it becomes necessary to stop a job due to a safety hazard, conditions should be stabi- '

lized immediately so that stopping the job does not in itself present an additional hazard.

Unless praluded by the urgency of the situation, cesation of operations will be implementcd

through the Project Manager, who is responsible for the overall conduct of the job.

1.4 OPERATIMA L PROCEDURES AND REVIEW REOUIREMENTS

Detailed pmcedures incorporating radiological and other safety considerations are requireA

for operations involving the handling of radioactive materials. Preparatioa of such proce-

dures by operating organizations minimizes the problems encountered by n: quiring explicit

,
- - - - . - . _
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planning in advance of actually performing the work. The written pmcedure becomes a step-

by-step guide for the personnel perfonning the operation. Prior to being issued for use, the

procedure must be reviewed and approved by Alcoa.

.

.

.

/ A ([
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_ - - _ - _ - _ _ _ _ _ _ - _ _ _ _ _ _ _ - - _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



- - - _ _ _ _ _ - _ _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ . _ _ _ _ _ _ _ _ _ _. . --

| 2-1

2.0 CONTROL OF PERSONNEL EXPOSURE

2.I R6DIATION EXPOSURE 13MITS

2.1.1 .Qttupational Radiation Faosure 1,imits
-,

Radiation exposure limits are used for controlimg personnel exposure to radiation (excluding

medical and dental exposures) to !cvels which are believed to cause no ill effects even if the

employee was exposed to these levels throughout his/her entire working life. These limits

are based on those promulgated by 10 CFR 20, Personnel should endeavor to maintain their

own exposures as low as seasonably achievable and telow these limits. ihe occt.pational ex-

posure limits are presented in Table 1. Normal operations shall be controlled such that no

employee exceeds any 10 CFR 20 occupational exposure limit and the total of all employees'

exposures is the lowest level reasonably achievable.

Controlling employee exposures inc: odes setting exposure goals for an individual project. -

The exposure goals for this temediation project are the administrative limits listed in Table 1.

These administrative limits shall not be exceeded in this project. Radiological contml inspec-

tions are incorporated into work procedures to control and monitor employee exposures.

Such inspections shall be required in work procedures in which omi;sion or incorrect accom-

plishment of a proculural step could result in any one of the following:

Personnel whole body radiation exposure greater than the limits set forth below*

Release to the environment of airborne radioactivity greater than the concentration*

limit of 10 CFR 20, Appendix B, Table H

W;/h hh?
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Release to surmunding water of radioactive liquids greater than 10 CFR 20,*

Appendix B, Table II

Surface contamination gmater than 1 x 106 picoCuries per 100 squam centimeters*

2 2(pCi/100 cm ) (beta-gamma) or 1,000 pCi!!00 cm (alpha) within a radiologically
controlled area (not including contamination containment)

Exceeding the following limits:*

25,000 disintegrations per minute (dpm) alpha, beta, gamma /100 cm avemged-

2 2over 1 square meter (m ) or the total object if the object is less than 1 m

215,000 dpm alpha, beta, gamma /100 cm maximum, far an area less than or-

2 2equal to 100 cm , on any one object or within any 1 m

21,000 dpm alpha, beta, gamma /100 cm removable; determined by wiping the-

area with dry filter paper and testing the filter paper reith an appropriate sur-
vey meter

The limits am applied and tested independently for alpha and for beta, gamma.*

Inspections of work pmcedure steps as mquired by this criteria shall be conducted and docu-

mented by radiological contml personnel prior to pmceeding to the next step in the proce-

dum. Also, no employee shall be exoosed to further mdiation of any kind whatsoever which

may produce a lifetime exposure to the individual gmater than 5 rems per year effective
_

whole body dose as specified in 10 CFR 20 as published in the Federal Register for May 21,

1991.

2.1.2 Occucational Radiation Exoosure Contiels

The three most imponant methods to minimize exposures in fulfillment of as low as reason-

ably achievable objectives are the proper use of time, distance, and shielding. Each of these

items is discussed below:

h*|MM ,

~ REALISTIC SOLUTIONS FOR HAZARDOUS WASTE PPOBLEMS* I \

i

w_ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . _



_ - - _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _

.

2-3

Etug - The less time you spend in radiation areas, the less exposure to mdiation*

you will receive. To fully utilize the time that is spent in radiation areas, ah jobs
should be preplanned. Such preplanning should include:

- Making sure you have all the tools and equipment required for the job prior to
entering the area

Iking familiar with the equipment either thmugh job mock-up trairing or re--

ferring to a repair mn ual or plans prior to entering the area

- Kuowing the radiation levels, as well as component location, prior to entering
the area and having standby personnel wait in low dose rate areas until needed.

DiMance - Your exposure to radicion can be significantly reduced by keeping as*

mcch distance as possible between you and the source.
,

Shielding - The third method of controlling / minimizing radiation exposure is bu*

means of sbiciding. Since incorrect installation, unauthorized movement, or re-
moval of temporary shielding can result in large changes in work area radiation
levels, contml of temporary shieldmg is essential:

- Temporary shieldmg installation and removal shall be contmilei by written
procedures. These procedures shall specify locations and amounts of
temporary shielding

- After installation, tr nporary shielding shall be inspected to ensure it is prop-
erly located.

- Periodic radiation surveys conducted in accordance with Chapter 7.0 herrin
shall be reviewed to ensure that chielding maintains its effectiveness in reduc- -

ing radiation exposure.

Fonnal written appmval for chant,ing location or amount of temporary shield--

ing shall be established. This written approval shall specify location and
amount of shic! ding changed. Instructions implementing this requirement shall
designate persons authorized to approve such changes.

2.1.3 Exposure to Minon

Individuals under the age of 18 are not permitted to enter any controlled radiation area.

h/7Jehk-?
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2.1.4 Exoosure to Unborn Child

The National Council on Radiation Protection and hicasurements recommends:

"During the entire gestation period, the maximum pennissible dose equivalent to the
fetus from occupation exposure of the expectant mother should not exceed 0.5 rem."

Prior to being issued dosimetry equipment, all personnel authorized to receive radiation ex-

posure shall be given specific instruction about prenatal exposure risks to the developing

embryo and fetus. This instmetion shall inciude, both orally and in writing, the applicable

information in the appendix to NRC Guide 8.13, " Instruction Concerning Prenatal Radiation

'

Exposure,"

'
Instructions concerning prenatal exposure to the unborn child shall be given during initial and

reverificat!on tmining.

All personnel mceiving instruction in accordance with this paragraph shall sign the following

statement prior to being issued dosimetry:

"The recommendation of the National Council on Radiation Protection and hicasun -
ments to limit radiation exposure to the unborn child to the very lowest practical lev-
el, not to exceed 0.5 rem during the entire period of pregnancy, has been explained to
me. "

Signature

Typed or printed name _

Date

- . -

|f' u h. $$
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The signed ttatements shall tw kept with the tmining records. Statements signed by visitors :

i

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

2.1.5 BucIgency Exposures

In an emergency situation, it may be necessary for emergency personnel to exceed the expa-

sure limits in order to save lives. In such si'uations, the probable effect of high exposure to

the rescuer must be weighed agalnst the expected benefits. All emergency exposure or res-

cue action that may involve sul,stantial pen.onal risk shall be perfonned by volunteers, and

each volunteer shall be advised of the known or estimated extent of 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 pmvent co.iditions that would injure numbers of
people, the planned dose to the w hole body shall not exceed 100 rem per
individual.

In situations whem it is desirable to enter a hanrdous area to protect facilities,*

climinate further escape of effluents, or to contrui fires, the planned whole body
dose ' hall not exceed 25 rem per individual.

The allowed exposure fmm an emergency situation shall be determined by the*

RCS. Each individual's planned exposure shat; not exceed the above limits, and
the total exposure allowed sttould 1e 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 tak:n to limit future occupatiorial exposure.

Persons exposed to whole body radiation greater than 25 mm in a single exposure*

shall be placed under medical obsenation. A qualified physician will determine
whethcr hospitalization is required. if an individual exceeds quarterly or yearly
limih of Sections 2.1.2,2.1.3, and 2.1.4 herein as a result of emergency expo-
sure, he shall subsequently be removixi from duties involving occupational expo-
sure to ionWng radiation.

/ $* u ?n
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-2.1.6 Exoosure to Personnel While Off Site

-Personnel will not be allowed to receive occupational r.diation expesure off site.,,

,

.

H-2.1.7 Access Control for Visitors

. The Contractor shall contml the exposure of visitors to the work site to levels as low as is

reasonably achievable . For exposure control purposes, a " visitor" is defined as any person

not qualified as a radiation worker and who requires access to controlled areas.

If the visitor will not enter any controlled areas, he will be instructed such that he can recog-

nize how these areas are marked and further instmeted not to enter any area so marked.

. Entry by a visitor to a corimiled area shall require the following:
_

*- - Assignment of a temporary thermoluminescent detector (TLD) badge-

Esc 6n by a qualified radiation worker at all times while in the controlled area.*-

91situra shal not be allowed access to any area whem there is a significant risk of internal

deposition'of ndicactive material.

.

. If ro)sta;l entries to controlled areas are required by a visitor, over periods exceeding two

wecks, a temporary TLD can be issued if the visitor meets appropriate requirements as a-
,

radiation worker.

._
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2.1,8 Br,teccupational Ewosun Limits

The Contractor shall control the radioactive material and radiation generating equipment in

its possession so that exposure to members of the general public is liinited to the to vest prac-

tical levels not to exceed 0.1 rem per year as specified in 10 CFR 20 as published in the

EedemLRechtri for May 21,1991,

>

w

M

-

-

-- . .
_ _ _ _ _ . _ _ _



__ . ____.

,

1

|
.

3-1

3.0 PERSONNEL MONITORING

3.1 PERSONALllOSIMfiTRY

3.1.1 Dmimetry for Wolken

The Contractor shall use TLD badges to measure personnel mdiation exposure for pennanent

mcord purposes. TLD badges measure ionir.ing mdiation by emitting a measurable amount

of visible light which is directly proportional to the amount of incident radiation. The TLD

measurce both beta and gemma exposure. The results af the TLD badge measurements are

the basis of the legal record of an employce's exposure. Therefore, any deliberate action by
,

an employee which invalidaas the TLD measurements is cause for disciplinary action.

Those personnel who have qualified as radiation workers and who have a need to :nter a

controlled area shall be isved a pennanent TLD.

_

An individual's permanent TLD nonnally sh 'l be worn on the front ,. .ie body between the

waist and neck, facing away fmm the body. In some sp; Sc work situations where the

source of radiation is oriented mlative to the individual in an unusual manner (for example,

some part of the head or inmk will mceive a substantially higher dose than other parts of the

body), assignmer.t of additional TLDs will be required. These TLDs shall be worn at the

point (s) of highest dose rate or es directed by an RCT.

, 9
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~nrausroc soturions von naranoaus wasit enotsttus~

_- . _ _ _ _ _ - _ _ - _ _ _ - - _ _ - _ _ - _ - - _ - _ _ _ - _ _ _ _ _ _ . . _ _ _ _ _ _ - _ _ _ _ - _ _ _



.. . .. _
._ - - - _ _ -_______-- _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . -_

32

TLD pmcessing frequency shall be meathly for radiation workers. Nonroutine processing

may be mquired by the RCS.

3.1.2 Relimetry for visitors

Self-reading pocket dosimeters (SRPDs) may be issued to visitors who enter controlled areas.

These dosimeters, if used, shall be utilized as required and shall be returned to the RCT for

processing. SRPDs shall be charged (zemed). ad out, and recorded daily or as spechied

by an RCT Visitors will be escorted at all dmes while inside the control zone.

3.1.3 fatumity ThermoluminesetDt Detecton

When exposure to extremities (hands, feet, wrists, ankles) or foreanus is expected to exceed

25 percent of the limits of Section 2.1 herein, additional TLDs shall be worn on the exposed

extrtmity or forearm. Personnel wearing extremity or forearm dosimetry (TLD and SRPD)

will be prohibited fmm receiving additionai extretaity/ forearm exposure until their extremity /

forcann TL ve l'eca pmcessed. -

The highest SRPD measurement for extremities and forearms will be recorded by the DCS

on the Daily Personnel Exposure Report 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.

The RCS wil! update personnel exposure monthly, when the TLD results have been received

fmm the vendor.

|h ih
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Extremity TLDs will be made available if the need arises. Extremity TLDs will be TLD

finger rings or TLDs oriented toward the source of radiation as much as practical without

causing damage to the devices during use.

3.2 LOSS OR DAh1AOJ1 OF TIiERMOLUMINCSCENT DEFECTORS

Each instance of a lost or damaged persennel TLD shall be reported promptly to radiological

control personnel. -

Individuals who lose or damage their TLD while in a controlled area shall immediately exit

the area and trport the condition to the RCT. The individual shall be restricted from enter-

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

3.3 ESTIMATION OF DOSE

Off-scale or higher than expected readings on an SRPD shall be pmmptly reported 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 invstved

will be restricted from contmiled 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 erroneous.

- _ _ .
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If an exposure measurement result from a TLD is lost or proven erroneous, an estimate of

the dose :eceived by the individual during the period in question shall be estabiished by the

RCS and documented as a part of the employce's Exposure Record.

Estimates of dose received shall consider at least the following:

Dose rates in the individual's work area.*

Actions taken by the individual during the time for whic'i dose infonnation is
~*

desired. This review should include consideration of work position, time in con-
trolled areas, etc.

Doses received by other personnel doing similar work in the area.*

Exposures recorded by other dosimetry devices worn (e.g., SRPDs).*

,

3.4 EH6 RING THERMOLUMINESCENT DETECTOJE

Tne wearing of TLDs will be strictly nforced.

3.5 TRACKING RADIATION EXPOSURE -

Prior to personnel perfonning work at the facility, NRC Fonn-4, " Occupational External

'

Radiation Exposure History," will be completed to determine personnel lifetime exposure.

*

NRC Fonn-5, " Current Occupational External Radiation Exposure," will be completed to de-

tennine personnel exposure for the current year and quarter. The yearly and quarterly expo-

sures received will be used to detennine available exposure for werk at the facility. Copies

j of completed NRC Form-4 and Fonn-5 sha" N provided to the owner's engineer. Copies of

these forms for each individual contractor employee shall be provided to that employee upon

2/her request.

-
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4.0 INTERNAL RADIOLOGICAL MONITORING

4.1 BLOASSAY

In vitro sampling (urinalysis) will be perfonned at least twice during the course of work at

the facility. The first sample will be collected prior to the actual start of work. The second

sample will be collected upon work completion or personnel tennination. Bioassay samples

will lso be collected in emergency situations.

4.2 SEECIAL INTERNAL DOSIMETRY EVALUATIDE

Personnel who are involved in radiological work will have intemal dosimetry evaluations

when intemal contamination is confinned or suspected, in accordance with the following

criteria:

A urinalysis or chest count will be required in the following circumstances:*

- Whenever personnel are exposed to high airbome radioactivity above limits in
10 CFR 20, Appendix 3

_

- Whenever personnel are exposed to high airbome concentrations exceeding
pmtection pr;vided by respiratory equipment being wom

Whenever nasal uabs or personnel frisking indicates detectable counts of-

alpha or beta-gamma activity above specified limits

- Whenever the RCS feels that intemal monitoring is needed.

When in vivo examinations are required as a result of intemal contamination, the involved

personnel shall be transperted directly to the whole lxxty counter facility as soon as practi-

cable after the incident. Additionally, in vitro fecal sampling may be required, if the urinal- '

ysis or in vivo examination indicates internal contamination.

*?75i&h)
'

|musne sowmn , von nwnoovs us. na,a s- c -

1

- - . . . . - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ - _ _ _ _ _ _ _ _



- .
. . .

.

& /
l.fr & <gg% c'4%>t * d' $d ''

/,/g" / fl<i' da
,

AIMAGE EVAL.UATION
xx \ /,o / 'k [ t%k# TEST TARGET (MT-3)

'

NN
''

pp /, ? F

+ s

1.0 it 2 a
1. if !!! EE

E ?'?" !)!j!2.0' j,| [ '" mm
_.

j!i 1.8
dl =

1.25 1.4 n i.6
.

-
h-

*
4- 150mm

>
4- 6"

% fy by,,,#f ++g/A+ ++#+>
% /

m '

4);g4 ,; - --

4; + , ,
-_-_- _ %. . ~;39 .. -.-



-

@ (&'A .O
o&u%,.;, v . , 1. .

if @ 'm IMAGE EV Al.U ATION ,G%
W' h8' b ,f''M &,O $ TEST TARGET (MT-3)\// 'i. ''

'

l.0 E a Ma
u U2 q=2 2

6i_
7. ,c m

t u: (L2RI.I e

!!l!d

1.25 N l.4 1 1.6
.ti== i__

>
4 150mm

>
4 - 6"

A%%)
A sr4 #' o

y s/4< p ; n<.y< > :; y y, 4 ,,
_

e-v
y,/o/ ry[@4

;

f.
f

'

b.-,

. ,



% -,

e#1 /
.

hk ^b2+
j

'g $3 $ IMAGE EVALUATION M
s\ j[ G. , " p',,\kf7 $' TEST TARGET (MT-3)

/ /f

/44'% g|S"%
/;rt .

kph's%$* 'k
*

g

l.0 !? m m
i P,, ph
._

I.I | "- Ele
@ili|m

1.8

|M |f
--

-- ] ==

*

>
4 I SOmm

>
4 6''

h
At 5,,,,,+- #,e,e,,oQ

' h' #
-_g w .sx ~

ss
s{{Po,//.

y

|,

Ef&,

j.
,

, , , .

6 _

-i'! ' ._
'

%.-
~ ~ -

+



eb
V4 & (0
y%t @ s%o%

- ,
eq

IMAGE EVAL.U ATION AAv

% /j g/ " g''f' V ~fd*

%$# k'4</[h $'j
\g ,;;f/},,g$ TEST TARGET (MT-3)

$7'//
'

+49, <*

l.0 |1 ??A !!:"
- y.m g-=2.

cg
t in g 2R

l.1 e
"

'Lp:=ts

'

I l.25 I.4 I i
|-- . Lsm.6

4 150mm >

>
4- 6"

:

w# > %
+ A+

vy.y,,%, . g > ,,, A4
+ #, ;-

- -

ye
v,gt A es,e,,, -

,

h I ' *(h
,

.

A$ ei . .n_%
_



_ ___

__

q) j
||///{s*$' |

sj$$*+9 //gj\o p%+ ,IMAGE EVALUATION

\g//o// 5
.

'%r#,, TEST TARGET (MT-3) j ,}igi' g ,t

9

U %Q// $ i

1.0 |i m L'4-

y|||L23I |

|-| t5 01 1 %-

u
- 1.8

' =

1.25 i.4 j i.6
-

== ms ,__
:

l

* - 150mm >

4 6" >

$

s#ae+:g 3oh ,,f '4y,
f/ w sw

%
__. . __ . . _ _ _ _1 5-s n . __ _ _ _ _ _

;2 g f,; j
_

,
$ ,,;

- . _ . - .



. ..
.

. . .
..

.__ _ _ - - _

4-2

l

4.3 DOSE COMMITMENT

When an intemal deposition is detected, tiie employee's dose commitment (s) shall be esti-

mated by methods consistent with Repons 26 and 30 of the Intemational Commission on

Radiological Pmtection. The dose commitment shall be report-d to the employee and shall

become a part of his exposure history file. The dose commitment is defined as tia dose

equivalent (rem) received by specific organs dur6g a period of one calendar year that was

the result of uptakes (single or multiple) of radionuclides.

4.4 WORK RESTRICTION

An employee may have his radiation work activities altered or limited as a result of:

Approaching the control levels of Section 2.1 herein*

Unknown exposure status*

Increased potential for intemal deposition such as an opun skin break*

Repeated violations of safety requirements.*

The RCS is responsible for implementing work restrictions when necessary. The employee's

supervisor shall be notified in writing that a work restriction has been imposed within hours

of determining the need for a restriction. Copies of work restrictions will be maintained in

the employee's dosimetry record.

No persoa shall exceed the administrative control levels of Section 2.1 without prior written

approval of the RCS.

h An employee whose exposure status is unknown (e.g., lost dosimeter) shall not enter a con-

trolled area until his current exposure status is determined by the RCS.
_ _ . ,
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When an employee has an internal deposition of a mdioisotope induced for medical diagnos-
>

tic purposes, he shall be restric.ed fmm wearing a T1.D until the medical isotope is elimi-

nated from the twly. This is done to avoid including exposure from the medical isotope to

that exposure received from this contact with radioactive material.

Employees who work with mdioactive materials shall repon any skin breaks which they may

have to their immediate supervisor and radiological controls personnel. Skin b caks include

unhealed wounds; open cracks from enapping; and injuries such as lacerations, abrasions,

i

punctures, and blisters or burns. A qualiGed local physician shall approve the: person in

question before entering a controlled area. The RCS shall ensure the prctection afforded the

skin break is adequate for the nature of the work location. A clearly open wound shall be

suf5cient rear.on to prohibit entry to a controiled area, irrespective of protective clothing or

? medical dressings.

Safeguards sinil be maintained by supervision to minimize the likelihood of accidental intro-

duction of radioactive materials beneath the skin. If the skin is broken while working with

mdioactive materials, the employee shall immediately repon to his immediate supervisor who

will have the skin break surveyed by an RCT. The RCS will determine if additional
m

follow-up action is required.

Contaminated personnel shall be decontaminated in accordance with approved procedures.

.
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5.0 PERSONNEL RECORDS AND REPORTS

5.1 EXPOSURE RECORDS

The RCS shall assure that records are maintained to permit a n:ady accounting of an employ-

ee's, accumulated radiation exposure. This occupational exposure record shall include:

Any known prior employment occupational exposure history*

Extemal and internal exposure received occupationally, including that received at*

other installations

Special dose evaluations and work restrictions*

Reports of unusual exposun: such as overexposure or incidents with potential for'; *

internal deposition.

Each employee shall be informed of the results of all record dosimetry evaluations. Non-

record exposure conttr' information shall be preserved for two years to enable exposure re-

evaluation, if it should become necessary. Employee exposure records shall be retained by

the Contractor indefinitely.

9
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6.0 IDENTIFICATION AND MONITORING OF CONTROLLED AREAS l

|

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.

Them are five area posting classifications, as defined below:

Radiation Ama - A Radiation Area is an accessible ama where a major portion of*

the body could receive a dose fmm 1 mr to 100 mr in I hour. Entrance to radia-
tion areas shall be conspicuously posted with " DOSIMETRY REQUIRED" signs.

Contmiled Surface Contamination Area (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 backgmund:

2 21. 1,000 dpm alpha, beta-gamma /100 cm averaged over 1 m or the total
2object if the object is less than 1 m

22. 5,000 dpm alpha, beta-gamma /100 cm maxinmm, for an area less than or
2 2equal to 100 cm , on any one object or within any 1 m

23. 200 dpm alpha, beta-gamma /100 cm removable; detennined by wiping the
area with dry filter paper and testing the filter paper with an appropriate
survey meter

24. 200 dpm alpha. beta-gamma /100 cm removable for external surfaces of
radioactive m'iterial 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
- CONTROT.T Fn 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 100:4 contur:mation 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
___ - ...- .-.
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likely to exist in concentrations exceeding those specified in 10 CFR 20,
Appendix B, Table 11. Each Airbome Radioactivity Area must be posted with
signs meeting applicable standards, including the radiation symbol and the words
* CAUTION - AIRBORNE RADIOACTIVITY AREA."

High Radiation Area - A High Radiation Area is an accessible area where a*

major portion of the body could receive a dose in excess of 100 mr in I hour.
Such areas shall be posted as "High Radiation Areas" and locked or guarded.
Positive controls shall be established for each entry into !!ie area in such a way
that no individual is prevented fmm leaving a High Radiation Area. Prior to
locking the area, a search will be performed to ensure that all personnel exited.
Signs shall t>e posted containing the conventional magenta three-bladed symbol
on yellow background and the words " CAUTION - HIGH RADIATION
AREA."

Radioactive Materials Ar.ca - A Radioactive Materials An:a is an area in which*

work with and/or storage of packaged radioactive materials is permitted. Each
Radioactive Materials Area must be posted with signs meeting applicable stan-
danis, including the radiation symbol and the words " CAUTION -
RADIOACTIVE MATERIALS."

Note: Adequate protection from freezing for Radioactive Materials Areas is
required.

6.2 IDENTIFYING CONTROLLED AREAS

The boundaries of controlled areas, if not a permanent wall or fence, shall be clearly indi-

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

colors shail be posted to identify to personnel the actual or potential presence of radiation or

contamination and to notify personnel of radiological conditions. In addition, requirements

for entry into controlled areas shall be posted. The posting must be current, accurate, and

credible in appearance.

The radiation symbol used on radiological signs and tags shall conform with the American

National Standards Institute Standard N2.1-1969. The radiation symbol in the standard

Mb&q;r>
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colors (yellow and magenta) shall not be used for any purpose other than radiological

controls.

All radiological posting shall be perfonned by or at the direction of radiological control per-

sonnel. Movement or removal of posted mdiation warning signs, tags, or boundary markers

by personnel other than radiological control personnel or without their appmval may be cause

for disciplinary action.

Controlled areas shall be posted with the appropriate signs such that posting is readily identi-

fiable from all ordinary avenues of approach.

6.3 CONTROLLING RADIATION EXPOSURE DURING WORK

The Contractor shall main 3in personnel radiation exposure as low as practicable*

Use of supervisory and radiological control personnel to ensure that personnel are*

not waiting unnecessarily in radiation areas and inspection of radiological work to
ensure that work procedures and controls are being adhered tu.

f;.'7JW|$
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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 svasonably achievable by pmviding infonnation to

radiation workers on the radiation levels in 1% work area, hot spots, low radiation areas in

the work area, etc., so work will be completeo efGeiently.

7.1 SURVEY TECHN10UES

Radiation surveys are conducted with approp iate instruments.*

General arva leveh, are perfonned by scanning dowly from side to side, with the*

detwor held at approximately waist level and occasionally held above the head and
.

below the waist, noting the highest reading obtained, if the reading is significantly

L higher than at waist level reading, ircord this on the survey map, noting 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 perfonned by moving the detector within 1/2 inch of the*

sourre. 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;

j the location on the survey map.

|
.

' .2 SURVEY FREOUENCIESi
,

:

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 abnonnal radiation levels exist and to determine the extent and
.

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

.

3
- - -
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Facilities Containing Radioactlye Materittl=

Radiation surveys shall be performed to control radiation exposure whenever
operations are performed that might be expected to change existing radiation
levels. Examples of such operations include accumulation of waste, movement
or removal of temporary shielding, and rekration of highly radioactive
materials.

Temporary boundaries (e.g., rope boundaries) of mdiation areas shall be sur--

veyed daily to ensure radiation areas do not extend beyond posted boundaries.

Gamma surveys shall be performed at least weekly in occupied posted radiation-

areas and high radiation areas, in all occupied areas of radiological facilities,
and in radioactive material short-tenn storage areas. Long-term storage areas
shall be surveyed at least monthly.

Beta-gamma surveys of ventilation filters shall be performed whenever work is-

performed on these filters.

- Other surveys shall be performed as necessary to control personnel exposure to
alpha, beta, and gamma, radiation. Such surveys shall include:

- A gamma survey during initial entry into an area containing potentially
radioactive piping (e.g., radioactive waste tunnels)

-- Gamma surveys in spaces where significant radiation levels might exist from
an adjacent facility

-- Beta as well as gamma (use of open window G-M detectees is acceptable)
measurements where personnel might come in contact with contaminated
surfaces

- Surveys shall be conducted when performing operations which could result in
personnel being exposed to small intense beams of radiation. These operations
include removing shielding and opening shipping / storage containers or radioac-
tive equipment. When sutveying areas of equipment where intense small beams
of radiation could be present, the instniment shall be used with an auaible re-
sponse. An audible response is necessary since the visible meter response is
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 gen-
e:al dos, rates are high such that a change in audible response is not detectable,
slower surveys must be performed so that beams will be detectable by observing
the meter. The speed of moving the detector is determined by considering the
size of the detector, the instrument response time, the possible intensity of the

h;.'7MW;f
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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. Small 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-
ment designs so that areas most likely to have small beams can be given special
attention.

- Potentially 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 perfonned when 50 percent of the
on site work is complete and I week prior to tennination of on-site work.

* Durine Casualties

Radiation surveys shall be perfonned as necessary to assess the extent and mag--

nitude of a radiation condition in the event of an accident which might cause al>-
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 time of survey
-- Reason for survey and type of radiation measures (e.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 radhtion

monitoring equipment:

. . . - - - . . _ . _ . - .
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Only personnel trained in the use of ponable radiation monitoring equipment shall*

be allowed to use this equipment. As a minimum, training shall consist of a lec-
ture on the use of the instrument and the meaning of its measurements, a demon-
stration of its proper handling, and a period of supervised use.

Damage to or loss of radioactive source can result in spreading, inhaling, or in-*

gesting contamination. Therefore, radioactive sources require careful handling and
accountability control. To minimize the possibility of inadvertent mishandling or

'

loss of small calibration or response check sources. these sources shall be attached
to encumbering devices in such a manner that the device does not interfere with
use of the source. Large rings, mounting boards, or stomge boxes may be used as
encumbering devices. Encumbering devices are not n: quired for sources in plan-
chets provided for use with counter scalers. If a source is lost, immediate steps
shall be taken to recover the source and minimize radiation exposure to or contami-
nation of personnel as a result of the !ost soume.

In order to prevent sources from being inadvertently lost, the Contractor shall have*

procedures which shall require that all soumes, except for sources which are per-
manently attached to monitoring instruments, be held under signature custody.
These procedures are in addition to and do not supersede the accountability re-
quirements for sounes controlled under NRC or Agreement State licenses.

Except for sources which are permanently attached to monitoring instruments,*

check sources which are not in use shall be kept in a locked cabinet. The number
of keys shall be kept at a minimum. Combination locks are permitted and, when
used, the number of personnel having the combination shall be kept to a minimum.

7.4 CALIBRATION AND MAINTENANCE OF SURVEY INSTRUMENTS

Radiological control supervisory personnel shall ensure that the appropriate survey instru-

ments are available, functional, and calibrated using accepted standards for perfonning radia-

tion surveys.

. . _ _ . _...
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TABLE 1i

RADIATION WORKER OCCUPATIONAL EXPOSURE
LIMITS AND CONTROLS

10 CFR* 20 LIMITS ADMINISTRATIVE CONTROLS
(reni (rem)

TYPE OF EXPOSURE ANNUAL OUARTER ANNUAL OUARTER

Whole body, head, and 5 3.0 3 1.25*
trunk, gonads, lens of
eye, red bone marrow,
active blood forming
organs

Unlimited areas of the 30 7.5 15 3.75*
skin (except hands, feet,
ankles, and forearms)

Forearms 75 8.75 15 3.75*

Extremities 75 18.75 15 3.75*

Minors (less than
18 years) 10 percent of above levels No exposure allowen

*"CFR" indicates Code of Federal Regulations.

*As measured by the "open window" of thermoluminescent detector card.

*As measured by appropriate supplemental dosimetry.

^)
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