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Proface

These radiation safety guidelines are for Centers for Disease Control
researchers who use radioactive material licensed by the Nuclear Reguiatory
Commission. Applicable regulations are incorporated in this manual, along
with procedures for handling radicactive material The manual 15 not a

texthook and users are expected to have technical knowledge of radiation and

some experience in handling radioactive materials.

The safety requirements provided are are not exhaustive, and radioisolope

users must also comply with any additional procedures promulgated by the

Office of Biosafety

Emergency Telephone Numbers

Clifton Road and Chambloe- -Ambulance, Fire, Police, 9 911

Lawrenceville Fire/Ambulance, 963-0123/963-8.5%4; Police, 962-1900

Employee Health Services Clinic

Bldg 4, Bm 12) (.00 am -~ 430 p.m )

(404) 3129 -318% Commarcial, 236-330%5 1S




.

CDC Office of Biosafely

To report an emergency. (404) 379 3883 Commercial, 236-3063 F1S

After working hours, 3129-2088

Emergency; Medical Service (EMS)

Clifton Road: During regular working hours, the Clinic should be called (ext

1385) for any emergency treatment [f the Clinic is unable to rospond, the

employee's supervisor should contact the EMS directly I1f EMS assistance is
requested at the Clifton Road facility during working hours, the person
requesting this service MUST also immediately lnotify the Office of Biosafety
(0BS), ext. 3883 OBS personnel will meet the EMS team in the lobby and
escort the team to the person in need of emergency medical care. During

nonduty hours, the person requwstirg (M5 assistance MUST meet the team at a

predetermined location and provide escort and access to controlled arcas

Chamblee and Lawrenceville: The person requesting EMS assitance MUST meet the
team at a prodetermined location and provide escort and access to controlled

areas .
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PART | FMERGENCY PROCEDURES

ACCIDENTS

Wher an accident involving radiation occurs, address the greatest hasard
first: lifesaving measures always take precedence above decontaminalion
or other radiological concerns  Advise personnel working nearby of any
hazard or accident as soon as possible, and prevent them from enter ing

the hazardous area. Always notify the Office of Blosafety (OBS) when an

accident occurs

A Explosion

1 If an explosion occurs, assume that the entire laboratory is

contaminated

2  Perform any possible lifesaving measures that are needed
1. Call the 003 immediately, or have sumeone call
for you Inform that Office of any injuries among luboratory

personnal, particularly life-threatening conditions.

A Turn on all fume hoods, and turn of f other ventilation
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C.

A Avold spreading the contamination.
Large Spill or Spill Outside of a Wood
1. Cover the spill with absorbent material as quickly and as
completely as possible to prevent spreading Wipe inward toward
the center of the spill to localize the contamination Do not
wipe back and forth or in a random fashion
2. If tonic or radicactive fumes are generated outside the hood
@ Turn on all fume heods and turn of f other ventilation
b Take of f your gloves, shoes and laboratory coat and leave the
area
¢ Call the OBS immediately, or have someone who 1%
uncontaminated do so
4 Take care to prevent the spread of contamination to other
arvas Lf at all possible do not touch objects or people
before being checked for contamination
1 If toxic fumes are not in the room air:

@ Romain in the laboratory
b Call the 085 (mmediately, or have someone who 19

uncontaminated do so

¢ Remoyo your qloves and laboratory coat, ard segreqete them s

radioact ive waste in the laburatory.

R — R R RN .~ B e SRR TR RN R IR
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d. MWash your hands and arms thoroughly with soap or an
appropriate cleaning agent four the chemical compound being
used. Scrub your hands for at least throe minutes and rinse
them thoroughly

e. Put on fresh gloves and protective clothing before attempting

further cleanup of the spill

D small Spill Inside a Wood

1 Cover the spill with absorbent material as quickly and as

completely as possible to prevent sproading

7  Remove your gloves carefully and leave them inside the houd or in a

radioactive waste container

1 wash your hands thoreughly with soap or an appropriate cleaning
agent for the chemical compound being used Scrub your hands for ‘

at least 3 minutes, and rinse them thoroughly

4 Call the 085

5 Put on fresh gloves before attempting to clean up the spill with |
absorbent materials. Wipe inward toward the center of the spill

to localize the contamination Do not wipe beck and forth or in @

random fashion.

6 Try to restrict the contaminat ion to as small an area as posnible,

profarably within the hood or (n a redioactive waste container

/8444
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Contamination on_the Ffloor

o not walk through the contamination or spread the radicactive

mater ial by walking around.

Have someone who 15 not contaminated call the Office of Biosafey

[f your shoes are contaminated, do not walk around the laboratory
without removing them. Once your shoes are removed, do not reenter

the spill area,

Put on fresh gloves before attempting to clean up the spill with
absorbont materials. Wipe inward toward the center of the spill to
localize the contamination. Do not wipe back and forth or in a random

fashjion

Gamma Exposure

If gamma exposure (s the only danger in an accident, evacuate the area

immed latoly.

Call the OBS

Canfine all persons who may have been exposed to a safe area for

modical oxaminat jons.

S

-
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Spills with a Biological Agents
X Cover the spill with absorbent material as quickly and as
completely as possible to prevent spreading.
2. soak the area with disinfectant or some other chemical to

" inactivate tha agent.

3 Remove your gloves and laboratory coat, and segregate them as

radicactive waste in the laboratory.

) 1f the infectious agent remains a hazard

Loave the arva

Wash your hands and arms thoroughly with sosp or an
appropriate disinfectant Scrub your hands for at least 3
minutes, and rinse them thoroughly

Call the 085 to report the incident and to obtain further

advice on decontamination and disinfection

§ If the infoctious agent is no longer a biological hazard:

Wash your hands and arms thoroughly with so«p or an
appropriate disinfectant  Scrub your hands for at least 3
minutes and rinse them thoroughly.

put on fresh gloves and protective clothing before attompting
further cleanup of the spill. Wipe inward toward the center
of the spill to iocalize the contamination Do not wipe

back and forth or in a random fashion




e. Call the 0BS to report the incident.

Segregate all gloves, absorbent materials, and other

potentially contaminated items as radiocactive waste

11. DECONTAMINATION

1o prevent most skin contamination use gloves and wear a laboratory

coat when working with radioactive materials

1f an accident does occur, wash your hands and forearms thoroughly
with scap, a detergent, or another appropriate cleaning agent for the
radicactive materials being used. Scrub for at least 3 minutes

before rinsing thoroughly with water,

when cleaning up spills, wipe inward toward the center of the spill
tn localize the contamination. Do not wipe back and forth or in a

random fashion

Always notify the OB5 about an accident or about potential
contamination. If washing and soft scrubbing do not remove the
contamination, the Radiation Safety Officer (RSO) should supervise

any further decontaminat jon

If in doubt about how to clean up @ spill, wait in a safe area for a

roprosentative of the 085S to arrive and provide instructions.
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A.

GENERAL M RGi NCY PROCEDURES

Laboratory Personnel

Personne] safety is the foremost consideration in any accident;

however, Lry to limit the spread of any contamination.

Handle radiocactive materials with the same care that your use

whan handling other toxic materials. Good laboratory practices

will prevent or minimize most accidents.

Aall laboratory personnel must cooperate with any invest igation

of an accident

1f your discover that any radioactive material is missing or

lost, contact the OBS at once.

Report mmediately to the OBS any actual or suspected inhalatien

or imestion of radiocactive material .

Monitor clearup procedures with a radiation survey instrument as

soon as possible, preferably when cleanup begins.
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B. The Office of Biosafety
The 08S will:
; N Investigate all accidents, spills, fires, or other radiological
; incidents .

2 Survey any area where a spill has occurred

- Monitor all personnel for contaminations if they:

a. were in the laboratory at the time of a spill,

b. enter the laboratory before the area has been

decontaminated, or

c. have contact with either of the above persons immediately

| after the incident.

Part I1. RADIATION SAIETY PROGRAM
I. FEDERAL REGULATIONS

:

; A. Licenses

l The Centers for Disease Control (CNC) operates under two general
licenses from the United States Nuclear Regulatory Commission (NRC) .
COC must comply with the terms of each license to continue using any
radioisotopes that are by-products of nuclear fission Other

radionuclides (e g., natural radionuclides like radium) are not under

B e s s R P— - - ——
R R NEIRERERR IR e pa— 2
— e e
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the control of NRC, however, NRC assumes the authorily 'o roeview all
radiation safety procedures in any laboratory that uses by-product
materials ‘herefore, the same safety standards are required for

natural radionuclides such as radium, cyclotron produced isotopes,

and x-ray egquipment.

Standards for protection from radiation are published 1n NRC's Rules

and Regulations, Title 10, Chapter 1, Code of Federal Regulations,

part 19 titled "Notices, Instructions and Reports to Workers,
Inspections” and Part 20 titled "Standards for Protection Against
Radiation” They are referred to in this report as "10 CIR 19
(appendix A), and 10 CFR 20 (Appendin B) respectively Additional
requirements are included in the licenses. Any CDC employee may
rofer to these standards and the current licenses, with thear

additional requirements, in the OBS,

1T. PROGRAM OPEHATIONS

The Radiation Safety Program at COC fully supports the concepl thal
all radiation doses should be "as low as reasonably achiovable”
(ALARAY . This implies that no dose is acceptable If it can be avoided
and iy without benefit  Any ALARA program depends on the cooperalion

of Autharized Users and other laboratory workers. 1t inc ludes the
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use of shielding, gloves, and tongs where possible to lower radiation
exposure. The 0BS will investigate any whole-body dose of 128
millirem (mrem) or more to any individual in any one quarter If any
worker receives a dose of 175 mrem or more per quarter, direct
actions must be taken to lower any fulure doses Those actions may
require a change in laboratory procedure or an increase in shielding

used during current procedures

An audit of radiological safety procedurcs and of the entire ALARA
program will be conducted annually by the 0BS. The program will be

altered as necessary to promote safety and lower radiation exposure.

The OBS through the Radiation Safety Officer (R50) and the Radiation
Safety Committee (RSC) have the responsibility to plan and to arrange
emergency medical care for victims contuminated with radiosctive
material or overexposed to radiation at CDC facilities in Metro
Atlanta Procedures for emergency care and a list of phune numbers

and contacts shall be made available to all Authorized Users

Office of Biosafety

The OAS () has overall responsibility for occupaticnal safety and
hoalth at CDC, including the radiation safetly program. The W50 |, a
member of the OHS staff, serves on the Radiation Safety Committee
(NS2)  Several other members of the ONS staff, including the

Directar, serve as ox-officio mombors of the Committoe
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Radiation Safety Officer

The RSO is a professional health physicist who provides

day -to-day management and oversight of the radiation safety

program and assures compliance with policies formulated by
the RSC and the Director, 08S. Duties of the RSO include

a) Consultation with members of the RSC and users of
radiocactive materials on all matters relating to use of
radionuc lides .

b) Assures compliance with requlations of the Nuclear
Requlatory Commission and the requirements of the CDC
license to use radiocactive materials

) Develops and implements procedures for  poriodic
radiological surveys of laboratories, monitoring of
porsonnel, handling and disposal of radioactive wastes,
ordering, receiving and distribution of radicactive
matorials

d) Reviows and submits to the RSC for approval protacols
for use of radivactive materialy

) Approves requests to purchase radicact ive materials

f) Maintains records of procurement, personnel monitoring,
accidents and/or incidents, inventories and other
document s required by Lhe program,

) Responds to all emergencies involving radioact jve
matorials, providing export advice and assistance ay
required to resolve problems .

b)) Provides lialson between 009 and the [mployee Health
Servicors Clinic on all matters relating to employes

eapoiure to radiation, monitoring results, ote.
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2) Radiation Safety Committee
The RSC. as required by NRC regulations and the condition
of CDC's license to use by-products of nuclear fission,
oversees all operations involving radicactive materials and
advises the OUBS on matters of radiological safety. Duties
of the committee include

a) Review and approve or reject protocols fur use of

radioisotopes.

b) Review and investigate radiation exposures, accidents
and violations of NRC regulations or the policies
contained in this manual.

) Review qualifications and designate authorized users of
radionuc | ides,

d) fEvaluate adequacy of facilities in laboratories using or

proposing to use radionuc|ides,

©) Review data or procedures concerning other aspects of
the radiation safely program when requestod to do so by

the RSO

f) Suspend authority to use radioactive materials in cases
of violations of requlations or other serious

deficlencies

Mombn rs of the RGC are appointed by the Director, CDC, upon

recommendat fons af the Director, 005

1) Director, Office of Biosafety

he Director has authority to act for the RSC and RSO at any

Lime when necoasary Lo control or prevent o radiological
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incident, including ordering censution of laboratory

operations or withholding authority to purchase or use

radiolsotopes.

Authorized Users

— — e

Author ized users are responsible for the use of radioisotopes in
their respective laboratories. Authorised users may order, possess,
and use radioisotopes. They, in turn, are responsible for the safety
of those who use radioisotopes under their supervision who use

radioisotopes.

The Radiation Safety Committee and the RSO must approve the
appointment of all authorized users Approval by the Committee
carries with it many responsibilities. Each Authorized User must be
familiar with 10 CrR 19 (Appendiz A) and 10 CFR 20 (Appendix B), safe
radiological procedures, and all requirements of the 0BS. Authorized
Users have direct responsibility for all radioisotopes in their
laboratory  Any delegation of work does not shift responsibility
from Lhe authorized user They must provide adequate supervision to
ersure the safety of all personnel using redioisotopes and any
porsons who work in the vicinity of the radicactive materials.

Authorized Users are expocted to fully support the OHS and its ALARA

frr G am

The authorized uter must

I Inform laboratory personne! about correct laboratory procedures
when using radiolsotapes, amd provide onough supervision to see

that these procedureos weo ol lowed
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Instruct lab laboratcery personnel in the proper use of
thermoluminescent dosimeters (TLD's), and see that they ara worn

during any radiological procedures if required by 08S.

Ke p complete and accurate records of all radioisotopes received.
used, and disposed of, and supply the 0BS with this information

quarterly or when requested.

Have radioactive waste properly packaged and labeled for removal

to a radioactive waste storage area.

Properly label and secure all radiocactive materials from theft or

accidental use

Inform the OBS immediately of any spill, fire, explosion, ar
other accident; any suspected or known overexposure, cessation of
work with radioisotopes, and termination of work of his or her
work or that of any other laboratory personnel who work with

radioisotopes

Cooperate with the 085S when performing surveys, investigating an
accident, collecting TLD's, or doing any other procedure required

by requlation or by the Radiation Safely Program
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Maintain exposures as low as recasonably achievable (ALARA)
through laboratory procedures, shielding and the use of gloves

and other protective clothing.

Make sure that a hood is used whenever unsealed radivisotopes are

being used.

Never transfer any radioisotopes to another Authorized User or
other personnel without the direct knowledge and consent of Lhe

RSO.

Conduct a physica! inventory every 6 months of all
radioisotopes. The OBS requires a signed statement from the

Authorized User stating the location and quantity of each source.

When work with radioisotopes is terminated , the Authorized User must

return to the OBS all radiocactive material, personnel monitoring

badges, and any other materials or equipment issued by that Office

Every Lwo years all Authorized Users must fill out a renewal form to

continue using radioisotopes. If the he/she does not plan to use

radioisotopes within the renewal period, the authorization should be

allowed to lapse. A renewal can be requested when authorization is

again required.



Authorized Users are responsible for the safety of guest

investigators. The OBS must be informed of any guest investigator

who wishes to use radioisotopes The Office requires the guest to

meet the same criteria as other users and will assign an appropriate

monitoring badge which must be worn during all radiological

procedures .

The 08S will provide an application form for those wishing to become

Authorized Users. The form requires the following information

1)

2)
3)

4)

5)

6)

7)
8)
9)

19)

the name of the authorized user and alternate(s) supervising use
of radioisotopes;

the specific radioisotopes and maximum quantities;

the chemical and physical forms of the radioisotopes,

the list of those who will require personal monitoring (TLDs
bioassays),

protocols for each radioisotope, including a brief description of
experimental procedures, how contamination will be controllod
and where the material will be stored;

the maximum quantity of material used in each process or
experiment;

the training or experience of authorized user and alternate,

any monitoring instrumentaticn available in the laboratory;
disposal methods for each radioisotope;

any other information deemed necessary to insure the safe use of

radioisotopes.
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Laboratory Technigues

Although laboratory procedurcs vary for each radioisotope, the

following technigues for handling radioactive materials are essential:

1. Confine radioactive materials tc as small! an area as possible at
all times, especially during any mixing, measuring, or chemical

processes.

2. Line hoods where unsealed radioactive materials are stored or
used with absorbent paper with plastic backing. Change this

paper frequently

3. Do not pipette any radioactive solution by mouth.

4. Always use a hood when working with radioactive materials

(excluding sealed sources).

5. Wear gloves when using radioisotopes in unsealed sources. These
gloves must be composed of a material such as rubber that will

prevent the radioisotopes from aigriting through them to the skin

6. Maintain ALARA exposures by:
a.  Using tongs and shielding where possible.
b Performing the experiment or the procedure as quickly and as
efficiently as possible without increasing the probability of

a spill or an accident
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C Using distance from radioisotopes to lower the dose (e 9.,
stepping away from sources while doing calculations or

waiting for a reaction to finish).

Wear protective clothing such as a laboratory coat during any
radiological procedure. If contamination is possible, do not

wear this clothing outside the laboratory

Keep the laboratory clean, with radicactive material and
contaminated glassware clearly segregated from other materials

and equipment.

Never smoke, eat, or drink in work areas where radioisotopes are

being used.

Wash your hands thoroughly after using radioisotopes in unsealed

sources

Label all refrigerators used to store radioisotopes as containing
radioisotopes (radioactive materials caution sign). Never use

such refrigerators for storing food.

Label hoods used to store radioisotopes with the radiocactive

materials caution sign.
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Label radiation wast'e containers with an appropriate sign, and

store then in a secured area when unattended.

Assume that all equipment that comes in contact with radioactive
materials is contaminated. Do not use such equipment for other
purposes or release it for maintenance until it is shown to be

uncontaminated .

E. Laboratory Supplies and Equipment

The following supplies and equipment are required in all laboratories

where radioisotopes are used:

Fume Hood with minimnum flow rate of 100 cubic feet per minute

(cfm).

Shielding, transparent beta shield, lead bricks for gamma

emitters.

Secure storage area

Remote pipetting devices.

Absorbent paper with impervious backing.




Appropriate personnel monitoring badges*

Labels for doors, hoods, and glassware.

Waste containers.

Laboratory record book for maintaining inventories,

Copy of this manual.

Training

All personnel who work with radioisotopes receive written instruction

on radiation safety, biological effects of radiation, regulatory
requirements, and laboratory techniques. Before beginning work with
radioisotopes, each employce must pass a test on this material and on

points covered in the Radiation Safety Manual

At least twice a year, CDC provides a Radiation Safety Course for
laboratory personnel who use radioisotopes. Workers will attend the
first class offered after they begin using radioisotopes This
course includes a discussion of all radiological hazards that workers
may encounter, including spills or other incidents. In this course

workers are informed of their rights and responsibilities as

described in 10 CFR 19 (Appendix A).

All persons who freguent restricted areas, such as janitorial
workers, secretarial staff, and security personnel recoive

instruction in accordance with 10 CFR 19.
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Personnel using the Cobalt-60 (Co-60) gamma-cell irradiator must do so in
the presence and under the supervision of those individuals listed 1n the
license as authorized to use this source. Each worker using the Co -60
source must meet the requirements outlined above and must be specifically

trained to use the gamma-cell irradiator in accordance with the cocC

license reguirements.

Procurement

1 Radioisotopes

Only authorized users may order radioisotopes. Each order mus! be
sent through the 085S for approval BEFORE the material is ordercd

The time required for approval will vary with the radioisotope and
quantity ordered. The O08S will verify that the order does not
violate NRC regulations and OBS rules and that the user is capable of

handling the material safely

Orders submitted for approval should describe:

a. why the material is needed;
b. who the Authorized User is;
c. where the material will be used and stored;
d. where the material should be delivered, arnd

¢ what isotopes and how many of each are ordered.
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If the order is approved, it is forwarded to the Procurement and
Grants Office. If disapproved, a reason is given for the disapproval

and the order form is returned.

1f the material is for a new procedure or process, a complete
explanation of how it will be used is required The 0B85 may inspect

the area where the material will be used and/or review the procedure

to ensure that safety requirements are met,

Other Materials

The Radiation Safety Committee maintains control over certain items
that are not by-product materials. such as natural radioisotopes, and

x-ray equipment, and the same procurement procedures as stated above

are followed for these i1tems.

Receiving Radicactive Packages

All packages containing radiocactive materials except commercial
radioimmunoassay (RTIA) kits must be channeled through the 0BS for
wipe testing to determine if external contamination exists or if Lhe
contents have leaked Packages will be tested and the wipes
monitored promptly (within 3 hours if received during business hours,
or within 18 hours if received after 5 pm) so that the shipper can be
notified of any contamination. After the package has been monitored,

it is delivered to the Authorized User.
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When the Health Physics Technician delivers a package containing
radioactive materials, the Authorized User must sign for it and
immediately onter the quantity, the isotope, and the source number in
the laboratory log book. If the Authorized User is not available at

the time of delivery, the package may be retained by the 08S.

If an Authorized User opens any radioactive package (including RIA
kits) and discovers that the contents have been spilled or that the
container has been broken or cracked, he/she must notify the OBS
immediately. The package should be left undisturbed until the Health

Physics Technician or the RSO arrives.

08S Procedures for Opening Packages

a Pazt the radivactive label.

b. Record quantitins, date assayed, isotopes, and Authorized User's

name in the log book.

c Assign a unique number to the source for that Authorized User,

and prepare a label with that number for the radioactive source

container.
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Find out if the package is perishable and where 1t 13 to be

delivered.

Visually inspect the package for damage or leaking

Measure the exposure rate from hard beta and gamma sources.

Wipe-test the packig. for external contamination.

Open the outer package in a fume hood, and remove the shipping

papers .

Visually inspect the packing material for changes in color or

wetness

Inspect the inner package for leakage and broken scals

Ensure that outer package labels and inner labels correspond and

that labels correspond with contents,

Wipe-test the inner package

If no leakage is obvious, label the inner container with a source

number label

1f the inner package is free from contamination, repack and
doliver it to the authorized User, or store the package securely

until delivery is possible Refrigerate perishable packages.
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5. Action Levels for Contamination

If a delivered package is found to have contamination at or above
levels of 0 0! microcurie or 22,000 disintegrations per second (dns)
per 100 square centimeter (sq cm), the OBS shall ijamediately notify

the final carrier and the NRC,

If the external surface of any package has a radiation level at or

above 200 mrem per hour, the OBS shall notify the NRC immediately

H. Inventory and Records

e —— e

1. Inventory

The O8S will keep a current inventory of all radicactive materials
orderod, received and disposed of as waste. This inventory is
required by NRC and must be as accurate and as up to date as

possible. It shall be updated as new materials are ordered, received,

and disposed of.

Authorized Users must keep an account of all radicactive materials
recoived and a record of the disposal method used. This record must
be updated as soon as the radioisotopes are received and used, not

comploted at some other date. Authorized Users will mail & copy of
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the inventory to the 0BS either once each quarter or whenever that
Office requests a copy. The O8S will provide a form for this

inventory report,

All quantitics reported must include the assay date (date activity was
determined) The date of assay is required so that the isotopes can
be “decay corrected” By "decaying" the isotopes, the exact activity
remaining at any date can be determined., The Authorized User may
either use the date of assay on the original container if he/she does
not wish to decay correct the material, or he/she may decay correct
the material to the date of the inventory. In both cases, the date to
which the activity was corrected (date of assay) must be included on

the inventory for each isotope

If the Office of Radiation Safety has assigned a source number has
been assigned to the material, include this number on the inventory

form.

Three inventory files are maintained in the 0BS.

a. materials received;
b current inventory of each Authorized User;

c. material shipped out as waste.

The importance of these inventories cannot be overemphasized They

are used to determine if the requirements of the NRC license have been
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excoeded for any isotope and also if any Authorized User has more
material than he/she is authorized to have No more radioisotopes can

be obtained until previous guantities have been accounted for.

Records

The 0BS maintains the following records:

a. Calibration records and calibration curves for all radiation
detectors.

b. Laboratory survey results in disintegrations per minute (dpm) per
100 sq ¢m

¢ Leak-test results on sealed sources in microcuries of removable
contamination.

d. Package wipe tests in dpm per 100 sq.

e. Dose records for all previous and current radiation workers.

f Record of any incident, spill, or exposure requiring an
investigation.

g. Any corrective actions taken after incidents, spills, or other
exposures.

h. Any violations and corrective actions.

i. Any warning or disciplinary action within COC.

i. Training records

k. Physical inventory records submitted by Authorized Users

1. Approved and renewed appoiniments of Authorized Users

m. Results of any bioassays.
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I. Personnel Monitoring

¥

Dosimeters

Persoral monitoring devices (dosimeters) are required for those
workers who may receive 25%% of the maximum dose of radiation
permissible under NRC's regulations (lable 1) The 085S will alsc
provide. at its discretion, dosimeters to persons who work directly
with radioisotopes or who work in any laboratory where unsealed

radicactive materials are used or stored.

The OBS may use radiation dosimeters to monitor levels of radiation in
laboratories or other areas Area monitors may also be used in

laboratories where contamination has recurred.

Thermoluminescent dosimeters (TLD's) will be used for monitoring all
gamma and high-energy beta-emitting radioisotopes. They will not be
used for monitoring for tritium or carbon-14 exposure because they are
insensitive to low-energy beta particles. Film dosimeters will be

issued only to persons using x-ray equipment.

The 08S will obtain recirds of the employee' prior radiation
exposures from previous employers. Any previous radiation exposure
history not contained in thes records must also be reported to the

OBS. [f a worker 15 occupationally exposed to radiation somewhoro



e L

30
other than at COC, the authorized user concerned must report this to
the OBS so that an accurate record of the worker's total radiation

exposure can be maintained.

Employees must wear a dosimeters during any radiological procedure and
while working in any restricted arca. While not being worn,
dosimeters should be stored away from all radiation sources in a desk
drawer or in suome other location where they will not be exposed to
excessive heat, sunlight, or moisture (for example, left not in a
car). They are not to be worn during medical x-rays or off CDC
premises. Individuals who do not work directly with radioisotopes or
in a laboratory where radioisotopes are used will not be issued

dosimeters.

Any dosimeter contaminated or exposed to heat, moisture, or medical
x-rays should Lo returned to Lhe OBS for replacement  After any
accident or if an overexposure is suspected, the dosimeters should be

returned immediately to the 08S to be ruead,

Employee's dosimeter should be worn on a shirt, coat pocket, lapel, or
in some other position, between the waist and the shoulders that will
be representative of his/her exposure. 1In instances where a whole
body dose is not significant, but the hands will be cxposed, a ring
dosimeter will be issued to be wurn on one hand during any
radiological process. When both whole body and hand doses can ocur,
two dosimeters will be issued, one for the whole body and one for the

harwds
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Authorized Usors must collect dosimeters for pickup by the Health
Physics Technician and must distribute those provided to the
appropriate laboratory personnel. Ring dosimeters will be counted
monthly and whole body TLD's quarterly through the 0BS. The OBS will
keep a record of any dose received and will send each worker a copy of

his/her exposure record quarterly, or as required by requlation

Max imum Parmissible Doses

fFederal limits for radiation Jdoses are provided in Table 1; however,
all doses must be maintained ALARA (as low as rrasonably achievable)
The 08S will investigate any whole-body dose of 125 mrem or more per
quarter to determine how the exposure was obtained and how future
exposures can be avoided. If a whole-body dose of 375 mrem is
received in one gquarter, corrective action must be taken to lower any

future exposures.
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Table 1

Maximum Permissible Dose fquivalent in REM (mrem)

Organ woekly gquarterly annually

Total body, head and

trunk, lens, gonads, 0.1 1.2% 5.0
blood-forming organs (100) (1,250) (5.000)
Skin of whole body, 0.6 7.5 30.0
thyroid (600) (7.5%00) (30,000)
Hand, forearms, feet, 1.5 18 75 75.0
ankles (1,500) 18,750) (75,000)

The maximum permissible dose for minors (persons under 18 years of
age ' is 10% of the doses shown in Table 1. In addition, exposure to
pregnant women shall be controlled so that the fetus will not receive
more than 0.5 rem (500 mrem) during the entire gestation period. The
0BS shall be informed of any minors (those under 18) and of any
pregnant employees who may be exposed to radiation. These persons
must wear a TLD while working with radioisotopes. The 085S through the
Radiation Safety Committee and the RSO shall take any action deemed
necessary to protect these employees without affecting employment

status. '
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The RSO and/or the Radiation Safety Committee may require a complete
physical examination of any employee when work with radiation beains
and/or ends. Medical histories may be required if considered
necessar: by the Radiation Safety Committee. Bioassays are mandatory

for certain employees and may be requested for others (see section J,

"Bioassay").

Internal exposures must be prevented. Respirators are not approved

for protection against airborne radicactive material Work procedures
and equipment must be designed to prevent the release of any

rad oactive substance into room air. Processes that involve volatile
or gaseous material or that generate particulates must be confined to
a fume hood operating at 100 cfm or a glove box Air flow rates on

all hoods should be monitored at least every 6 months

Tritium

To conform with license requirements, individuals shall have bioassays
performed if they are involved in operations that use tritium
(hydrogen 3--"H-3") in any form other than metallic foil and in
quantities greater than those given in Table 2. Any employee who
works with quantities exceeding those shown in the Table 2 dur.ng a
sirngle operation or in 1 month shall provide urine samples within |
woek after exposure or weekly during chronic exposure The OBS may

also require urinalysis at other times.
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Table 2

Bioassay Levels for Tritium

HTO Mixed with More

HT® or T-2% . Than 10 kg of Inert
HTO* Form Gas¥*in Sealed Water or Other

Process (Ci) _ Vessels (Ci) Substances (Ci/kg)
Processes in open

room with possible 0.01 10 0.001

escape of tritium

Processes within fume

hood of adeguate 0.1 100 0.01

design
Processes carried out

within glove boxes 1.0 1000 0.1

¥HTO - tritiated water composed of oxygen, normal hydrogen, and H-3 atoms.
Ci1 - curie
H1 - gas with molecules composed of regqular hydrogen and H-3 atoms.

T-2 - pure tritium gas
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