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EMERGENCY PR0CEDURES FOR RADIATION ACCIO NT3

,

1. Survey and then evacuate possible exposed personnel frcn ar.cident
area and give urgent first aid. !

'

2. Notify: tiedi cal Telephone: F,TS 634-7283
Comi. 569-7293 *

Health Physics Telephone: FTS 684-7269
Coml. 569-7269

Your Laboratory Supervisor Telephone:
__,

3. Limit entry into radiation araa. Turn off utilities as necessary to
control emissions.

4. Confine and survey all contaminated people. Give first aid for
traumatic injury and burns.

5. Evaluate situation in regard to contamination with radioactive
raaterials and the level and type of radiation exposure.

6. Perform simple decontamination and resurvey personnel involved,
if contamination is present.

7. Save all samples of clothes, jewelry, blood, urine stool and
vomitus. Label each with name, time, and date,'

,

8. Obtain careful nistory of accident.

9. Send personnel to University of Cincinnati Hospital if, exposure of ~.,

100 R or more is suspected.

10. Obtain ncmes, add. esses, and telepnone numbers of all witnesses.

IN CASE OF SUSPECTED OR ACTUAL Er1ERGENCY

CALL

Your Suoervisor Telephone: Day<

Comi.
Night

AND

Radiation Safety Officer Telephone: FTS: 684-7269 ,

William R. Burg, Ph.D. Comi. 569-7269
'

Home: 922-4129
ANO

Deputy Radiation Safety Officer Telephone: FTS: 684-7a57 |

Carl T. Rybak Comi . 569-7457
Home: 271-9229

1
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Nio'

, Chairman, Radiation Safety Comiittee' Telephone: Day FTS 684-79534 Louis W. Lefke Com1. 569-7953
Night 231-0806

If no answer, call other persons listed in Appendix A, pages 25 and
37.
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INTR 000CT10N

s

This *adiation manual is designed to facilitate the safe use of radioactive
sources of all types within the Andrew W. BreidenDach Environmental Researen
Center and other associated Environnental Protection Laboratories located at
3411 Churen Street, Newtown, Ohio; 5995 Center Hill Road, Cincinnati, Ohio;
and 1600 Gest Street, Cincinnati, Ohio. The Radiation Safety Comnittee is
charged with .the responsibility of radiation safety for investigators,
technicians, students, maintenance personnel, supporting staff, and the
general public, it is not concerned with the quality of scientific work.

It is tne expectation of our Committee that this nanual Will aid and en-
courage the safe use of radiation as a method of research and training. The
members of the Committee and the Radiation Safety Officer are available for
help and consultation at any time, if certain regulations seen restrictive,
one should realize that these requirenents are dictated by considerations of
healto and safety and by tne rules of the Nuclear Regulatory Commission (NRC),
State of Ohio and City of Cincinnati. We are proud (of the fact) that we pos-
sess a broad general license from th! NRC for the use of radionuclides which
permits the AWBERC to obtain almost all radionuclides quickly. All of us bear
equal responsibility for the operation of a safe program so that our broad
license can continue.

Any individual planning to work with radionuclides under the broad license of
tne AW8ERC is required to submit the form "Certification for Use of Radiation"
before beginning wor ( (see Appendix J for sample form) to insure ne or she has r

adequate training and experience with radionuclides.

Each user of radiatior, is required to read this manual and be familiar with I

its contents according to the U.S. Code of Federal Regulations (10 CRF 20).
Eacn principal investigator shall nave access te a copy of NUREG 0426
Conditions And Limitations On The Gentral Provisions of 10 CFR 150.20. He and ,

'

nis staff snall ce responsiole tor tne relevant contents of tnis occument.
The users include the principal investigator or responsible person and all
other persons working witn radiation.

Tnt; manual includes definitions of SI units of radiation activity and expo-
sure. They may be found in Appendix B. The use of these units, which are
part of the International System for measurement of pnysical properties, nas

; been adopted by the International Commission on Radiological Protection (ICRF)
and will De found throughout the manual. Nevertheless the use of tne R, rad
and rem will be used since most instruments still utilize these units on their
scales.

| The words "snall" and "should" are used extensively throughout this manual,
- Please note these definitions: 1) shall - denotes that the ensuing recommend-

,

| ation is necessary or essential to meet the currently accepted standards of

!
1
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recomendations' that are to be applied when practicable in tne interest
of reducing radiation exposure.

Questions relating to the policies and regulations in this manual can be
discussed by calling Dr..Willian Burg at FTS 684-7269/Coml .
569-7269. '

,
,

C'u-
touis W. Lef Cnai rman,

Radiation ~ Spfety Comittee
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RADIATION SAFITY MANUAL

ANDREW W. BREIDENBACH ENVIRONMENTAL RESEARCH CENTER

1. RESPONSIBILITY

A. Radiaticn Scfety Committee (RSC)

The Radiation Safety Conmittee is responsible for the control of all
radionuclides and radiation safety at tne AWBERC and otner associated
Environmental Protection Agency laboratories in the Cincinnati af ea.
The RSC is responsible for the administration of the license frun tne
U.S. Nuclear Regulatory Connission (NRC) for the use of radionuclides
and for all other radioactive materials and devices which enit ionizing
radiation in the AWBERC. The RSC shall designate a responsible Radia-
tion Safety Officer (RS0) for all operations involving sources of ioni:-
ing radiation. Members of the RSC are listed in Appendix A.

Applications for routine uses of radionuclides are approved by the Chair-
nan, Program Safety Officer, PS0 and RSO. These applications are then
included in tne 49enda fur the next quarterly ,RSC neeting for connittee
discussion and final approval. All new use3 of radionuclides must be
presented by application to tne RSC and require unanimous approval by
mencers present. Meetings of the RSC are held quarterly. Other meet-
ings can be held an petition of any neuber of the Connittee.

The interin business of the RSC snall be conducted by the Chairman or '
the RSO and shall be subject to the eventual approval of the Conmittee,
in the absence of these two individuals, those persons deputized (see
Appendix A) may serve in tneir place.

.

1. Responsibilities of the Radiation Safety Committee (RSC)

a. Review and approve or disapprove applications for thed

use of radionuclides within the AWBERC and keep records
of such actions,

b. Prescribe special conditions that may be necessary for
the safe handling of radionuclides, including additional
training, dssignations of limited areas of use, proper
disposal methods, and procedures to be.

i

- . . _ ._ ___ - - _ .__- __ _ -_ _ . , _
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.

followed for spills or otner radiation accidents.
*

d. Receive and review periodic and/or urgent reports of the
RSO regarding:

.

1. Results of area monitoring
2. Personnel exposures as neasured by suitable dosimeters
3. Accidents in handling, storage, or use of radionuclides
4 Records of radionuclide procurement and disposal

'

d. Take remedial action if safe procedures are not being
practiced where an ionizing radiation hazard exists or if
these procedures are not in compliance with NRC regulations,

e. Keep Laboratory Directors and radionuclide users advised
of current rules and recommendations of tne various
government agencies concerned witn radiation protection
and tne safe use of radionuclides.

B. Radiation Safety Officer (R50) or Deputy Radiation Safety
Officer (DRS0)

Whenever the Radiation Safety Officer or RSO is nentioned in
this manual, it is assumed to mean the Radiation Safety Officer
or his designate.

4

The KS0 will be responsible to the RSC for:.

1. Compiling and disseminating information on radiation safety
and healtn pnysics to users. ;

2. Consulting with users of ionizing radiation and giving advice
concerning radiological safety.

3. Preparing all NRC license applications and state and munici.
pal registrations for tne AWBERC.

4 Reviewing all proposals for uses of ionizing radiation in-
cluding radionuclides and external sources of radiation,,

e.g., X-rays, accelerators, etc.
i

5. Ordering, receiving and recording all radionuclides and
maintaining all records pertinent thereto.

6. Maintaining personnel exposure records and providing
personnel and area monitoring, including film badge
service.

|

Y
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7. Suspending inmediately any operation causing a
significant r'adiation hazard.

8. Perfoming routine and special radiation surveys as
deemed necessary for radiation safety.*

9. Approving construction and remodeling' of all f acilities .

j intended for radionuclide or other ionizing radiation
use.

10. Supervising disposal of all radioactive waste.

IL Administering the Radiation Safety Program.

12. Making courses available for training persons in the
safe use of radionuclides and radiation-producing
devices.

13. Supervising calibration and maintenance of instruments
used in the Radiation Safety Program.

14. Supervising decontamination and preventing the spreso of
contanination in case of accidehts.

15. Notifying hRC and other agencies as required.

C. Deputy Radiation Safety Officer (s) (DRS0)'

Routine operation of tne Radiation Safety Program under the
supervision of the RSO. .

D. Principal Investigators (Approved Users)

1. Compliance with the rules given in the AWBREC Radiation
Safety Manual and compliance with NRC regulations.

2. Ensure that personnel under their supervision have
received sufficient training, as determined by tne RSO,
to use radioactive materials safely.

,

3. Maintenence of all required records of receipt, use,
storage, survey and disposal of all foms of ionizing
radiation."

4 Mequate planning of an experiment or proceaure to
assure that safety precautions are taken.

5. Communication of pertinent infomation to the RSO (witn
respect to) on changes in operational procedures, new

{ technices, alterations in the pnysical plant, or new
operations wnich mignt lead to increased personnel

;

_
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oxposure or contamination levels in the lab,ratory or,

tne environment.

6. Direction of personnel under their supervision to comply
,

all recommendations to wear personnel monitoringwit

sn: es. (,onduct routine surveys in laboratory areas, ,

st *y of rands and clothing, and submit to biological
testing as requirtJ.,

7 t.imit the use of sources to tnose persennel over whom
he nas supervision.

8. Ensure that all srtils an( accidents are rt; ported
immediately to the RSO.

E. Individual Uslas and Tecnnict3ns

Each person uno nas any contact with any sources of ionizinij4

radiation has the responsibility to
,

,

1. Keep his exposure to radiation at the lowest practicable ;

level and specli:r. ally below tne naxinun permissibb
linit listed in th? Radiation Saft.y Manual or its
appendices. '

2. Wear the recomended radiatioi. dete': tors such is film
badges, ionization enancers, and/or thenniumiaescent,

>

dosineters 'TLD) for personnel.
:

3. Survey nands, snoes, booy, and clotning as ne< ed for !

radioactivity. Carry out decontamination procedures .,
as neeced. Consult the RSU if necessary.

'

4 Use all appropriate protective measures which nay
include protective clotning, respiratory protection,

,

ventilated and shielded glove boxes and hoods.

5. Do not eat, drink. smoke, or store food or beverages in
areas where radionuclides are used or stored.

6. Do not pipette radioactive materials by moutn.

7 Check work areas daily or after each radionut.lide
procedure for contarr'aation.

8. Maintain yood housekeeping practicts in the laboratory.

9. Maintain good personal nygiene.

8'



. .

10. 1.abel radiation equipment and segregate radiation waste
and equipment to avoid cross contamination.*

11. Report details of any spill or other accideat involving
radioactivity immediately to the RSO.

12. Conduct decontamination procedures as supervised bj the
RSO.

II. REQUIREMENTS FOR THE USE OF RAD 10NUCL!!)ES

A. General Regulations

No person shall use within, bring into, or remove from the
AWBERC any radioactive naterial or radiation equipnent
without authorization from the RSC. The authorization snall
be specified in the permit issued by the RSC. Exceptions
may be nade foi* the short-term use of very low 'e.els of
radioactive nate. rials, but only after consultation with
and sporoval by the RSO.

B. Personnel
,

1. Prinr.ipal Investigator

Tne Researen investigator shall submit an Application
for Users of Radionuclides (see Appendix H) which
requests information regarding tne proposed research,-

the f acility where the work is to be done, the
. researchers ' experience in the safe handling of :
radiction, etc. Tne investigator shall acknowledge
receipt of a Raciation Safety Manual and snali
demonstr3te knoM*Qe of radiation handling procedures
and safety precautions by signing a furn certifying *nat
he has read the Manual (see tpper. dix J) The
investigator shall assure adequate trainir.g of his
personnel through the completion of the radiation safety
course arranged by the RSO or equivalent, and also is
responsible for all records required by the RSO. The
training must be completed before an individual may use
radioactivity.

*

2. All persoanel invulved in the project shall reao and be
responsible for an understanding of the contents of the
Radiation Safety Manual. They are jointly responsible
with the principal investigatur for their training in
radiation safety and raJionuclide hancling procedures
and for any violation of radiation safety rules in the
laboratory.

C. Laboratories fur Radionuclide Work

1. Floors - snooth anc continuous surfaces are preferred.

3

,

%. , e 3- , e . - , ,~. , , - - , - -e- -- - - - . - - - - - - _ , ~ - - - - - - - - - , , - -,-.r,-r- ,- , - . - - - - - - - - .
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2. Walls, ceilings, and woodwork - Surfaces should oe
nonporous and washable.

3. Ventilation - laboratories with nore than 10 microcuries
of radionuclides should h&ve hoocs with face velocit.ies-

of at least 100 lineal feet per ninute. Documentation. -

of adequate air flow shall be provided by the-

investigator annually.
.

4 Equipment - suitable survey and personnel monituring
equipment for the activity, type and level, shall be
available.

5. Benches - surfaces are required to be smootn and
nonporeus with no sharp corners. Absorbent paper
should be used.

6. Monitoring - appropriate to the radionucliae(s) used
shall oe carried out as required by tne RSO and/or
principal investigator.

III. PROCUREMENT OF RADIONUCLIDES

Procedures for the procure 9ent of radionuclides is as follows:
.

A. Obtain an Application for Users of Radionuclides, Forn
EPA-295 (Appendix H), fran ene RSO or tne PS0 Officer.
Complete the forr., filling out parts A and B as appropriate.
(A discussion with the RSO or his Deputy at this time is
eften helpful.) ;

B. Return the Application to the PSO or tne RSO for revica by
the RSC. If aporoved, it will be stanped with the "Radio-
nurlide Approved," given a number, and a pr.otocopy
returne'1 to the approved user for filing. If not approved,
the RSO or his deputy will contact tne applicant witn
with suggestivfts for a revised protocol if appropriate.

C. When tne Application has been approved, t:1e investigator's
nane is placed on the approved purenaser list fer radio-
nuclides. Wns.1 the investigator receives the pnotocopy of
his approved Application, he nay purtnase the appropriate
radionuclide by:

1. Filling out a standard purchase order requisition.
The nailing address for the radioactive materials should
be to the Radiation Safety Of fice. The name of the
principal investigator snall be on the reqJisition.

!
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2. Forwarding the requisit. ion to the Progran Safety Officer
RSO for the approval signature. The Progran Safety
Officer will review the purcnase request and
approve / disapprove before sending to the RSO. (The
purchasing Department will not honor a request for
radioactive material without the approval signature on-
the form.) The RSO receives the naterial for radiation
monitoring to insure its safety before to use by the -

investigator.

D. Tne investigator or his department is then nottfied and he
or his assistant may sign for the material at the Radiation
Safety Office.

'

E. When signing for the radionuclide, tne person obtaining it
will also receive an Isotope Use Record (Appendix E)
to maintain as the f.1aterial is used. When the last of the
the material is used or disposed, tnis record is then re-
turned to tne RSO.

F. procurement of instruments that have sealed sources
(chromatographs, etc. shall be approved by the RSO who shall
be kept aware of the status of that instruraent)..

IV. STORAGE OF RADIONUCLIDES

A. Liquids and Solics

All stored radioactive material shall be clearly laoelea at
all times giving radionuclide(s) chemical form, tne activity ;
(disintegration' rate), tne cate of activity, and tne nane of
the respon'sible investigate.'.

Storage sites for large anounts of radioactive materials
should be as remote from occupied areas as practicable, or
surrounded by adequate snielding. Background radiation inj

unrestricted areas should be such that individuals
continuously in these areas will not receive a dose in
excess of 2 millirems (20 microsieverts) in any one hour, or
100 millirens (1 millisievert) in any seven consecutive

'

days. Whole bocy exposure in unrestricted areas shall be
sucn <nat any individual will not receive a dose in excess
of 0.5 rens (500 mrem or 5 millisieverts) in any one
calendar year. These dose levels also apply to persons in
adjoining rooms as well as those on floors above and below.

- The storage place should be chosen so as to minimize risk
; from fire, and should be provided with a suitable means of

exit. Storage areas shall ev well marked witn "Caution -
Radioactive Materials" and "Caution - Radiation Area" signs
enere applicable. The name and pnone number of the

i responsdo?c person, the RSO and the DRSO snall be posted in
a conspicuous pl4ce near the area.

1
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B; Gases .

The storage require,ents listed in Section. !V. A. apply as-

well as the following: radioactive solutions that emit gases -

shall be labeled and kept in approved hoods which are pro-
vided with filters and have adequate ventilation (100 lineal
feet per minute.) Quantities of materials shall be kept to
a aininwn. For naximun permissible concentration in air,
consult RSO,

V. RADIATIQ1 PROTECTION MEASURES

A. External Exposure
*

Tne basic protective measures to reduce radiation exposure
are time, distance, and shielding. In every situation these
three factors nust be considered jointly. Although, snielding
is desirable in reducing exposure, do not overlook tnat doing
tne job in less time can be just as effective as increasinS
the snielding. Working twice as f ar from a point source is
as effective as doing-tne job in one-fourth the tine. Con-
tinuous use of nonitoring equipment is the best method of
evaluating the hazard ana reaucing the radiation exposure.
Every use of radionuclides may constitute an external hazard,
and an appropriate monitor shall be available during tnese
operations.

B. Internal Contamination

The prevention of internal exposure is more exacting and
less easily achieved than is protection fron external

.

exposure. The maximum permissible levels of radioactive -

contamination in the air or on laboratory surfaces are often
of sucn a low level that they cannot be detec'.ec witn
ordinary survey instruments. If low level contanination is
suspected (anytine t..ere is a spill), contact the RSO for a$

survey of surf ace and/or air contamination. The general
policy for working with radionuclides is to use sucn equip-
ment and procedures which will most reduce tne prooability
of ingestion or inhalation of radionuclides into tne body.
Outlined below are general rules and procedures for tnis

, purpose:

1. Eating, drinking, smoking, or other tobacco use, use of
cosmetics, and the storage of edibles are not permitted
in laborotories or rooms'where radioactive materials are
used or stored.

2. Solutions shall not be pipetted by mouth.

12
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3. Protective clothing appropriate to working conditions
shall be worn. A laboratory coat and gloves are the
mininun protective clothing to be worn. Monitor s
clothing before leaving an area wnere radioactive
materials are handled. CUNTAMINATED CLOTHING SHALL NOT
BE WORN OUTS!DE THE LABORATORY, i.e., in of fices,-

counting rooms, etc. NEVER WEAR LABORATORY C0ATS to tne
cafetaria or public areas such as the auditorium,
liorary, conference rooms, etc.

4 Wash hands thoroughly before leaving the laboratory.

5. If contamination is suspected, all work shall be halted
innediately and the RSO contacted to evaluate the -

condition and give advice.

6. All injuries shall be nonitored to deternine possiole
contanination if contanination exists, call tne RSO at

once.

7. Special protection is required for wounds so as to
prevent the entry of radioactive materials.
Wateroroof adhesive tape should seal any [other).
banoaging.

8. Everytning in tne rooin sna11 be considered conta iinated
and should be monitored before removing fron the room.

9. All persons issued taonitoring equipmen: (film badges,
etc.) shall wear the issued equipment at all times wnen
in or near the radiation areas. They shali not wear c
them home. The badges shall be stored in a
raaiation-free area.

10. All persons working with racioactive materials snall be
aware of radiation safety procedures. The principal
investigator is responsible for seeing that his workers
have been properly trained and have read, understand, and
are f amiliar with this "Radiation Safety Manual."

11. Radioactive material shall be used and stored in a way
wnicn prevents unautnorized access,

12. All containers for radioactive material shall be
properly labeled (per 10 CFR, part 20 and Section !v. A.
of this manual).

13. Individuals involved in operations which utilize at any
one time more than 100 nCi of tritium in a noncon-
tained form, (other than metallic foil) shall have

13
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bicassays perfomed within I week following a single
operation, and at weekly intervals for continueous
operations. Tritium shall not be used in suen a manner

'

as to cause any individual to receive a radiation
exposure suen that urinary excretion rates exceed 23 uCi
of tritium per liter, when averaged over a calendar
quarter.- , ,

C. Handling Procedures

1. Radioactive materials are to be handled only by persons
whose training has been approved by the RSO and who are
aware of the hazards of the material.

2. The shipping container shall be opened and treated as
though it were contaminated inside until nonitoring to
prove differently.

3. knen handling radioactive naterial (except in the
shipping container) personnel shall wear protective
gloves, use snielding when necessary, and work on a
surface covered with absorbent paper or equivalent
material.

.

4 Remote nandling equipment should be used wnen tne
external radiation of a container exceeds 38nR/nr at 1
centimeter (naxinun pemissiole exposure rate to hands
and forearms fur a 40-nour week).

5. To reduce the risk of spills to a mininun
'

a. Use double containers

b. Use protective covering and lids

c. Use unbreakable containers to store radionuclides

d. Use caution in transfers; try a "dry run" without
using racioactive materials

e. Use glove box for dusty materials

f. Use mechanical pipettors; never pipette by mouth

9. Use absorbent paper or equivalent to cover wurk
surface to contain any poss'ble spill

0. Good Housekeeping Habits

Mucn of the joo of preventing the spread uf contanination is
a natter of good housekciping.

14'
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1. Keep tne laboratory neat and clean. Keep the work area
free of equipment and naterials not * required for the
immediate procedure.

2. Wear rubeer or plastic gloves when handling radioactive
material.

.

3. Wasb hands ana arms thoroughly before handling any
object which goes to the moutn, nose, or eyes. Monitor
the hands wnenever contanination is suspected and
decontaminate imrnediately.

4 Keep fingernails short and clean. Do not work with
radioactive materials if there is a break in tne skin
below the wrist unless the wound is so protected that
radioactive materials cannot gain access to the body.
Cover tne Dreak with tape (waterproof) and wear rubber
gloves.

E. Westriction and LaDeling of Radiation Areas

All radiation areas shall be properly labeled and restricted
to authorized personnel only. The design of tne radiation
symbol is given in Title 10, Section 20.203, of the Coce
of Federal Regulations. A sign bearing the radiation

'
caution symbol and the words "Caution Hign Radiation Area"
snall De posted in such an area where a najor portion of
the body could receive in any 1 hour a dose in excess of
100 millirens (1 millisievert). A sign bearing the racia-

.

tion caution symbol and the words "Caution Radiation Ar.ea" * -

snall be posted when tne level in sucn an area it such that
a major portion of the body could receive in any 1 hour a
dose in excess of 5 nillirems (50 nicrosieverts). A sign
bearing the radiation caution synbol and the words "Cau-
tion Airborne Radioactivity Area" snall be posted wnen any
any room, enclosure, or operating area in wnich airoorne
radioactive naterials exist in concentrations in radio-
tion excess of the amounts specified in Appendix B of 10
CFR 20, Table 1. Column 1. A sign bearing tne radiation

| caution symbol and the words "Caution Radioactive Materials"
.

i shall se displayea on eacn container in whien is transported,
' stored, or used a quantity of any licensed material greater

than the quantity of sucn material specified in Appendix C
of 10 CFR 20.

Forn NRC-3 "Notice to Enployeet" (see Appendix 0) shall be
posted in a sufficient number of places in every,

establishment where employees are engaged in activities
licensed by the NRC to permit then to observe this Notice on
tne way to and f rom their place of work.

I
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F. Monitorifig and Survey
'

Eacn person is responsible for monitoring his personal
iclotning, shoes, and laboratory equipment. Each laooratory,

and/or special project is responsible for providing
appropriate survey devices and naving them calibrated ,

annually.

1. Personnel Monitoring

a. Film Badges
,

Any person who is likely to receive 25 percent of tne
maximun permissible dose (i.e. , 25 millirems -[250
microtieverts] per week averaged over 13 consecutive .

weeks) shall be issued a film badge.

b. Pocket Oosimeters (chameers)

Personnel working with any source of radiation where
a daily exposure of more than 20 nillirems (200
microsieverts) is probable should wear a pocket
enamber. As a rule of tnumb, if the raciation level
exceeds 100 mR/hr at any point _ (Hign Radiation Area),
pocket chambers are called for.

c. Survey Meters

Every radionuclide laboratory shall nave a working
. survey meter available, usually of Ine Geiger-hueller _

type. Personnel in the laboratories shall use tnis
'

"

instrument to check for contamination and for such
routine use as:

1. Checking laboratory surfaces, glassware, and
tools for beta-gamma contamination.

;

2. Checking hands, snoes, and clotning.

3. Measuring the radiation level from low level
sources (less tnan 20 millirems per hour),

d. It is dif ficult to survey laboratory areas where
low-energy beta emitters (suen as 14C, 3H, etc.)
are used. Filter paper or cotton swab wipes must be
taken in these areas and the wipes counted in a
proper instrument (such as liculd scintillation

I
counters).

,
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2. Lacoratory Monitoring and Survey

Surveys - Wipe tests shall be taken and recorded as
agreed in tne Application for Use of Radionuclides
Form (see Appendix H) between inspections Dy the RSO.
Frequency of the wipe tests depends upon amounts of
radionuclide used, relative hazard of tne radionuclide,
the type of experiment conducted and whenever contani-
nation or a spill is suspected. The user snall perfom
a survey via wipe test of laboratories where licensed
material is used in unsealed foms at least nonthly
during periods of use. periodic inspection of the
radionuclide laboratories sh'll be conducted by the
RSO. Tne RS0 shall nave a iloor plan of eacn laoora-
tory. During the periodic cieckup, tne RSO nay record
on tnis floor plan dose rates at various points sucn as
sinks, lab tables, hoods, and handling equipment using
tne appropriate survey neter. Also recorded on this
floor plan will be the wipe tests of the nost frequently
used areas. Wipes will be made with a piece of noistened
filter paper or swab and depending on the type of source
present, counted for contanination.

,

Sampling of air nay be perfomed by the RSO in various
areas in wnich radionuclides are being used as needeo.
Tritiun concentration in the air will be nonitored near
tritiun-labeling experimental setups if it is possible
for concentration to exceed limits in Table 1, Colunn 1,

Appendix B, 10 CFR 20.
:

All potentially exposed personnel involved in
tritiun-labeling procedures will be subjected to a
regular progran for urinary nonitoring as follows:

Total Quantity of Frequency of Use Frequency of Bioassy
Tritiun Ilsed

10 nCi - 100 mci witnin 6 nontns within 6 nonths
100 nCi - 3 Ci weekly - 3 months weekly - 3 months
8 Ci or higher daily - weetly daily - weekly

When radiochemical procedures using iodine-125 or -131
are perforned, thyroid counting of personnel involved
(otners from the laboratory may also be counted as
controls) shall be perforned within 3 days after
iodinition if 2 nillicuries or more of iodine are used.

3. Animal Roon Monitoring

If ganna-emitting radionuclides are administered to

17
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animals, tne room in wnich the animals'are housed should
be labeled with a "Caution Radiation Area" sign.
Periodic monitoring of the animals will be made by the
personnel working in tne laboratory at intervals
specified by the RS0. Exposure rates should be measured
and recorded at a distance of I foot from the animals,-

at the initiation of each new experiment. If the-

exposure rate at 1 foot is greater tnan 2.25 millirens
per hour, contact the RSO.

G. Calibration of Survey Meters

All survey meters and pocket dosimeters used routinely in
the Radiation Safety Progran snall be calibrated at least
once every year. Upon completion of the calibration, an
instrument calibration record will be posted on the survey
meter indicating the date of calibration. The user will be
responsible for maintaining the calibration at intervals not
exceeding 1 year.

H. Permissible Exposures

The maximun permissible dose for a radiation worker is 5 rems
per year (50 millisieverts per year) or 100 millirens per
week (1 millisievert per week). '

The naximum permissible average body burden of radionuclides
for persons outside of the controlled area and attributable
so the operations within the controlled area small not ;
exceed one-tenth of tnat for a radiation worker, 0.5 ren per
year (i.e., 5 millisteverts) or 10 millirems per week (100
microsieverts).

Persons under 18 years of age shall not be occupationally

exposed to ionizing (radiation. Their yearly exposure shallnot exceea 0.1 ren 1 millisievert) per year from education
activities. A special policy has been adopted for students
(see Appendix L).

No one without proper training shall be allowed to transport -

or handle other types of radioactive materials, such as
sealed sources, radioactive phantoms and standards.
Students over 18 years of age shall not receive doses
exceeding 0.5 rem (5 millisieverts) per year in addition to
natural background and medical exposures (see NCRP Reports
32 and 39), unless they are also occupational workers.

The AW8ERC is committed to the ALARA PRINCIPLE, i.e., to
keeping individual and collective exposure AS LOW AS
REASONABLY ACHIEVABLE.

1s
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Female Workers

1. All female workers of childbearing age shall be advised
by the supervisor about the potential hazard of
radiation to the developing hunan fetus before beginning
work with radionuclides er X-ray producing equipment,'
whether pregnant or not (see Appendix K).

2. It is the responsibility of any female radiation worker
to notify ner supervisor wnenever she suspects tnat she
is pregnant.

3. The exposure during pregnancy is limited to 0.b ren (5
millisieverts) on the film badge as a whole body dosa.

4 Tne RSO snould be advised as to tne expected date of
delivery, which shall be treated as a Confidential
nedical connunication.

Information concerning possible healtn risks to children of
women who are exposed to radiation during pregnancy is
found in Appendix K.

1. Contaninated Equipment

1. Definition:

Radioactive contamination is defined as the deposition
of radioactive material in any place wnere it is not
desired and particularly in any place wnere presence may '

De harmful. Contaninated equipment shall not be used
again until properly decontaninated (see Section yll!).

2. Decontanination Procedures:

Equipment snat may be reused should be decontaminated.
See Section Vill Decontamination Procedures. Contani-
nated equipnent no lunger of any use may be discarded in
a disposal drun. Request assistance from the RSO.

J. Instructions for Visitors

All protection neasures pertinent to personnel safety
mentioned above section shall apply to all visitors. No
visitors snall be permitted in any laboratory using a
radiation source unless accompanied by a qualified individ-
ual familiar witn the hazards involved. All visitors shall
snall be issued a personnel nonitoring device when they enter
an area in wnicn radioactive materials are located in such
amounts that they constitute a potential personnel hazard or
increase the possibility for spread of contamination. Ac cumu-

19
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lated doses shall oe recorded for the visitor along with
tne individual 's nar 3, social security number, age,
address,$and this information sent in a written memorandun
to the RSO to be kept on file.

VI. DISPOSAL

Records of the amounts in nicrocuries of all radionuclide
disposals must be maintained (see Appendix E). Disposal
procedures for drums are subject to enange and current
requirements may be obtained from the RSO. Radionuclides
at the AWBEkC are disposed of in the following manner:

*

A. Decay

If the radionuclide is snort lived, it .nay be stored until
the activity has decayed to approxinate background levels.
(usually less than 0.1 millievn per hour witn no shielding.)
If the half-life is greater than 30 days, tnis method becomes
impractical.

B. Liquid Disposal
,

1. Seweer Disposal

If tne radionuclide is readily soluble or dispersible in
water, it may be flushed down the drain provided the
concentration is below tne maximun permissible levels.
An assay shall be made to determine the exact amounts of
activity present ana the dilution necessary. See c-
Appendix C for the maxinun permissible discharge of sone
radioactive naterials into an authorized disposal sink.
Only sinks designated as disposal sinks snall be usen
for racionucliae disposal.

2. Nonsewer Disposal

If a liquid waste cannot be disposed of by tne sewer
method, it may be disposed of by a connercial disposer
in compliance with NRC regulations. Check with the RSU
for current acceptable procedures for dru, disposal of
radioactive waste. No liquids shall be poured directly
into a disposal drun. It may also be precipitated or
evapordted and treated as a solid waste. Care should be
taken in handling dry naterial (i.e., dust) to prevent
air contamination. Or, the waste liquid can be stored
in a properly identified liquid waste container to be dis.
posed of by the RSO. A drum not properly packed cannot be
accepted for shipment and disposal.

20
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A Radioactive Waste Container Log Form, ( Appencix !)
snail be kept for all radioactive disposal drums. If
the drum contains liquids,"there shall be enough
absorbent material in the drun to absorb TWICE the
amount of liquid present.

C. Incineration
'

Combustitle material containing radionuclides may be
incinerated in the Animal Wing Incinerator only if the
concentrations in ef fluent to unrestricted areas are not in
excess of the limits specified in Appendix B of 10 CFR 20
Table !!, (See Apoendix F of this manual.)

All animals, excreta, and other material containing
radionuclides that are to be incinerated shall be contained
in a plastic bag and shall be clearly labeled with laboratory
location, personnel in enarge, tne radionuclide contained
therein, the amount in microcuries of the radionuclide, and
tne date when tnis amount was present. Tne permissiole
concentrations in ef fluents to unrestricted areas for the
incinerator in nicrocuries per hour burning time are given
in Appendix F. A record of the amounts, in microcuries, of
all radionuclides incinerated must be naintained. The
Incineration Record Fom (Fom EPA-300) is shown in Appendix
G. Tnis record is kept by personnel operating the
incinerator,

u. Solid Wastes
'

All dry solid wastes should be stored in steel waste cans or
druns to be shipped to a disposal agency. The laboratories
which produce solid waste should have provisions for
tenporary storage. Check with the RSO for current acceptable
procedures for drun disposal of radioactive waste.

*

VII. EMERGENCY PROCEDURES

Energencies resulting from accidents in laboratories working
with radioactive materials will range from simple spills of
small amounts of radioactive materials, where no serious
contamination problem results, to major disasters occurring fron
many causes. Correspondingly, tne hazards resulting from such
accidents will cover the range of situations from no hazard
to very serious situations involving extreme radiation hazards
and possible bodily injury, in view of the complicating
f actors tnat may arise during such energencies,
simple rules of procedure cannot be set down covering all
situations of radiation danger. However, in any emergency,
primary concern must always be the protection of laboratory
personnel fron radiation hazards. Secona snuulo oe tne
confinement of tne contamination to the local area of the
accicent to tne greatest cegree possible.

21
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A. Whom to Call and When,

In the event of an emergency or a suspected emergency, e.g.,
spills, bodily injury, fire, etc., the RSO or otner person
on the Radiation Safety Connittee shall be notified inmediate-
ly. (see Appendix A). In addition, each laboratory shall post
the location of the nearest fire alarm and phone number of the
fire department and a copy of Appendix A.

6. Lost Sources

In the event any significant quantity of, radioactive
material is lost, notify all personnel in the lab area or
building if necessary. Evacuate tne area if necessary.
Contact the RSO at once and request consultation and survey.

C. Minor Spills Involving No Radiation Hazard to Personnel

1. Notify all otner persons in the room at once and confine
tnen nearby until monitoring can be cm,pleted.

2. Control /cortain air movement and seal area.

3. Notify the RS0 innediately.

4 Permit only tne minimun nuncer of persons necessary to
deal with the spill in the area,

,

b. Confine tne, spill innediately.

a. Liquid Spills: Don protective gloves, lab coat (or the
equivalent), and shoe covers if necessary. Collect spill
on absoroent paper,

b. Dry Spills: Don protective gloves, lab coat (or the
equivalent), and shoe covers. Dampen dry radioactive
naterial witn water, taking care not to spread tne con-
tamination or create an airborne nazard. Then the material
can be either scooped up or, if soluble in water, collected
on &Dsorbent material.

6. Decontaminate (see Section VII. 8).

7. Monitor all persons involved in the spill and cleaning,

,

22

)-



______________ _

. .

8. Permit no persons to resune work in the area until a
survey is nade and approval of the RSO is obtained.

9. Prepare a complete history of the accident and
subsequent actisity related tnereto for the RSO and
the RSC.. ,

O. Major Spills Involving Radiation Hazard to Personnel

1. Notify all persons to vacate the room at once.

2. Confine the spill to as small an area as practicable.

3. If the spill is on the skin, flush thoroughly. Contain'

wasnings, if possible, for evaluation of contanination
levels,

4 If tne spill is on tne clotning, discard outer or
protective clothing at once and place in a plastic bag.

5. If possible, switen off all fans and air conditioners if
the ventilation system could spread the contamination
to other areas, if the ventilation systen leads

I. directly to the outdoors, it may be more advantageous to
leave the system on to reduce airborne levels witnin the
:com. Where hign levels of activity are to be handled,
these controls or auxiliary controls should ce outside
of tne work roon.

6. Vacate the roon.
.-

7 Notify the RSO inmediately.

8. Take immeciate steps to decontaninate personnel involved
as necessary.

9. Decontaminate area under supervision of RSO (personnel
involved in decontamination nust be adequately protected).

,

'

|
10. Monitor all persons involved in the spill and cleaning

' to deternine adequacy of decontamination.

11. Permit no persons to resume work in the area until a
survey is nade and approval of the RSO is obtained,

i 12. Prepare a complete history of the accident and
i

subsequent activity related thereto for the RSO and the
RSC.'

i
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E. Accidents Involving Radioactive Dusts, Mists, Fumes, Organic
Vapors and Gases

1. Hold oreath, switch off air circulating devices, etc.,
if time pemits and controls are in the room.

,

2. Vacate the room.' *

,

3. Notify the RSO immediately.

4 Close and seal all doors. Post conspicuous warning
signs.

5. Report to the RSO all known or suspected inhalations of
radioactive materials at once. Monicor all persons
suspected of contamination.

6. Detemine the cause of contamination.

7. Evaluate the nazard and tne necessary safety devices for
safe re-ent ry.

*
8. Decontaminate the area under supervision of the RSO.

9. Perfom air survey of the area before pemitting work to
resume,

10. Prepare a complete history of the accident and
subsequent activity related thereto for the RSO and the

-

RSC.

F. Injuries to Personnel involving Radiation Hazard

1. Wash ninor wounds inmediately, under running water,
wnile spreading the edges of the wound.

2. Report all radiation accidents to personnel (wounds,
over-exposure, ingestion, innalation) to the RSO
immediately.

3. Tne University of Cincinnati Hospital Emergency Medicine
Department should be contacted.

4 No person involved in a radiation injury shall return to
work without the approval of the RSO and the attendin()
physician.

5. Prepare a complete history of the accident and
subsequent activity related thereto for the RSO and the
RSC.
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G. Fires and Other Major Emergencies

1. Notify all persons in the roon and building at once.

2. Attempt to put out fire if radiation hazard is not
immediately present and if there is no threat to personnel
in fighting the fire.

,

3. Avoid innalation of funes. Breathe through wet cloth if
necessa ry.

4 Notify the RSO.

5. Notify the Fire Departnent, Security, and Maintenance.

6 Activities of fire-fighting and other emergency
personnel should oe governed by the restrictions of the
R50.

7. Following the emergency, monitor the area and deternine
the protective devices necessary for safe
decontanination after consultation witn the RSO.

8. Decontaminate under the supervision of RSO.

9. Permit no person to resume work without the approval of
the RSO.

10. Monitor all persons involved in conbating the energency.

11. Prepare a complete history of the emergency and .

subsequent activity related thereto for tne RS0 and the
RSC.

VI!!. OECONTAMINATION PROCEDURES

A. General Considerations

1. Prevent Spread of Contamination

The RSO or Deputy should be called for assistance as
soon as possible whenever a spill "occurs. The first
considerations after personnel safety are confinement of
radioactivity and decontamination. Many factors must be
considered, including tracking by persons, novement by
air currents (hoods, f ans, etc.), water, dusting,
mopping, and other physical actions. To minimize
spreading, decontaninate the spill from the outside
toward the center.

,

9
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[ 2. Radiation Protection Guide Levels of Contamination

. The maximun limits of contamination generally allowed.
,

are:

Skin and Hands: alpha - 150 dpa/100 cm2

beta' and gamma - 0.3 millirens per hour
/100 cm2

,

'

Clothing: The maxinum limits are the same
as those for skin and hands.

Gl'assware: The naximum limits for glassware
that is handled with bare hands are
the same as those for skin and
hands.

! Laboratory Tools: Tne maximum limits for laboratory
' tools that are handled with the bare

hands are the sane as those for skin
and hands.

There may he some instances when these levels cannot be
attained using routine decontamination procedures. In
these cases, the RSO should be consulted.

,

3. Develop a plan
4

i

Successful decontanination calls for planned action.
| Although speed is desirable, a spur-of-the-monent action
; at decontamination can cause more harm than good. After -

a spill has been confined, nake a thorough plan of the
steps to be taken in the decontamination procedure.

,

4 Monitoring
,

Make full use of instruments and availaole assistance.
Each step of decontamination should be monitored. One

'

person should be kept clean (not contaminated) tc
. operate the instruments and aid in monitoring. Wilen the
! instruments become contaminated, it is not possible to

obtain additional accurate infornation. Protective
i clothing, footwear, gloves, and respiratory masks should

be used as needed.

! 5. Records
i

1 Complete records should be made of all activities. Tape
recorders and instant cameras are useful in assemblingi

! the necessary infonnation. Reports should be filed with
the RSO. In most cases, the RSO will be involved so that

; a joint report can oe filed.

26,
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6. Provisions nust be made for the proper disposal of !
contaminated cleaning solutions and other contaminated |

articles. In some instances, it may be judged better to j.

3 dispose of a contaminated article as radioactive waste -

ratner than to attempt to decontaninate it, i;

.> _
B. Specific Procedures

, .

i Where possible, the preferred decontanination agent is
listed first. (see next page). |

1 !
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Cori1 ArilNATED AREA decor 4TAMINATING AGEf4T REfiARKS

Skin and llands 11ild soap and water. Wash 2-3 ilin. and monitor
So not wash over 3-4 rain.

If necessary, follow by Use light pressure with heavy
soft brush, heavy lather, lather. Wash for 2 r.iin, 3
dftd tepid water. t i tles. Rinse and rionitor. Use

Cdre flot to scrdtch or erode
skin. Apply lanolin or hand
creail to prevent chopping.

Other Procedures

Corsaercial products such Follow instructions on con-
as Radiac Wash or Isoclean. tainer. Use care not to

scratch or erode the skin,

m Consult with Radiation Safety"
Of fice for other recomendation

_ _ . _ _ --, _--_--_ - _ _. --.-- _--

Mounds (cats and breaks Running tap water, report Wash the wound with large volums -

in the skin) to fiedical Of ficer and of running water innediately
Radiation Safety Of ficer (within 15 sec). Spread the
as socn as possible. of t'ie wound to permit flushing

action by the water.

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

Inhalation and Ingestion Consult Radiatiori Safety
Of fice imediately.

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

8
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CONTAMINATED AREA DECONTA!11r1ATir4G AGEt1T ,_____,_ REMARKS _ _ _ _ __ __-
______ _ _ ,___

Clothing Wash - if levels permit Use standard laundering
procedures. 3% EDTA or
citric acid nay be added
to was water.

Wash water must he below
itPL for sewer dsiposal.

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

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

-- _
-

See rubber and leather under Store To allow for decay if
specific caterials contanination is short.-

lived.

Disposal Treat as solid radio-
activer waste if
necessary.

, = -

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

N
-_

Glassware Soap or detergent and water f1onitor wash water and
plan disposal of it.

Isoclean Soak 24-48 hours.

Chromic acid cleaning solution Monitor wash water and
plan disposal of it.

Suggested Agents Elenents Removed

Oxalic Acid, 5% Zr, Nb, lif.
(caution-poson). - ~ ~

Versene (EUTA) Alkaline Earth itetals:
5% Sol. ETDA Be , Mg , Ca , Sr , lla , Ra ,
3% Sol. Nif11 P as P0 .4 4

To nake, dissolve in order:
1) Versene (EDTA), 51
2) Conc. Nil 0ll., 3% hy volume43) Glacial acetic acid, 51

by volume.

-e
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CONTAMINATED AREA DEGPAMINATING AGENT REttARKS
*

Glassware (continued) llCL,10% by volurae Alkali metals, Na, K, Rb.
Cs, and strongly absorlied
Etals like Po_.
Trivalent metals,'Al, Sc,
Y , La , Ce , Pr', Nd , Pm ,
Sa, Eu.
Rare Earths, Ac, Ga, In, -
Ti, B.
Transition metals, Cu,
Zn, Fe, Co, Ni, Cd, Sn,
lig, Pd , Th , U , Ag. -

(Always consider the
radioactivity of the
cleaning solution
when disposing of it.)

o
m

__

_

Laboratory Tools Detergents and water, Use mechanical scrubbing
stem cleaning.

Isoclean, Radiacwash Soak

tietal Tools
Dilute nitric acid,10% As a last resort, use 11C1

' solution of sodium hcl on stain less steel.
l citrate or annonium

bifluoride

Isoclean, Radiacwasd Soak -

tietal polish, other abrasive < Such as brass polish
Use caution as these
procedures may spread
contarii nati ori.

...____ -- .--- - --- -- a

i

' ' 'v-
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.

CONTAMINATED AREA DECONTAMINAllNG AGENT REMARKS
---- ...--. - ,.

.

Walls, Floors, Benches Detergents and water with This should be the first
mechanical action. of decontamination tried.

Isoclean, Radiacwash Use mechanical scrubbing
action.

Vacuum 1eaning. The exhaust of the clear-
er iaust be filtered to
prevent escape of con-
tanination.

- - - ---- _ - -.

Specific Materials
.

Rubber Washing or dilute HNO3 (Short-lived contami-
.

be covered up to await
decay.)

Glass, Plastic See the above s tion
.

on glasswaaren

Leather Very dificult to decontaminate.

Linoleum Kerosene, announium citrate, Remove and discard as
dilute mineral acids waste.

Ceramic Tile Mineral acids, arraonium Consider removal and
citrate, trisodium as radiation waste.
phosphate. * Scrub hot 10% soluti~.

into surface and flush
* thoroughly with hot

} water.
) Paint Paint remover. *Usually best to remove

the paint and repaint

Brick anc Concrete 20% 11C1 acid solution *If this is not success-
ful, concrete must be re-
noved or suitably covere.

> >

Traps and Drains 1 Flush with water * Follow all 4 steps

$) k thh,'sI)YukiEE"oT#
4) F$uslYafjai * Consult with the RSO

-
.
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XI. GENERAL REFERENCES

Radiation Protection in Educational Institutions (1966), NCRP
Report No. 32.

Radiation Protection in Veterinary Medicine (1970), NCRP Report
No. 36.

Basic Radiation Protection Criteria (1971), NCRP Report No. 39.

Protection Against Radiation from Brachytherapy Sources (1972),
NCRP Report No. 40.

Tritium Measurement Techniques (1976), NCRP Report No. 47.

Radiation Protection for Medical and Allied Health Personnel (1976),
NCRP Report No. 48.

Report of Comittee III on Protection Against X-rays up to Energies-
of 3 HeV and Beta- and Gama-Rays from Sealed Sources (1960), ICRP
Publication 3.

Report of Committee V on the Handling and Disposal of Radioactiv
Materials in Hospitals and Medical Research Establishnents (1964),
ICRP Publication 5

Principles of Environmental Monitoring related to the Handling of
Radioactive Materials, (1955) ICRP Publication 7.

,

Recommendations of the International Commission on Radiological
Protection (Adopted September 17, 1965), ICRP Publication 9. -

Report of Committee IV on Evaluation of Radiation Doser to Body
Tissues from Internal Contauination Due to Occupational Exp0sure,
ICRP Publication 10.

The Assessment of internal Contamination Resulting from Recurrent
or Prolonged Uptakes (1971), ICRP Publication 10A.

General Principles of Monitoring for Radiation Prote: tion of Workers,
(1968) ICRP Publication 12.

.
.

Radiation Protection in Schools for Pupils up to the Age of 18 Years,
(1970), ICRP Puolication 13.

Protection Against Ionizing Radiation from External Sources, (1969),
ICRP Publi ntion 15.

Title 10, Chapter 1, CFR, U. S. Nuclear Regulatory Coxiission, Rules
| and Regulations, Part 19, Notices, Instructions, and Reports to Workers;

inspections. Part 20, Standards for Protection against Radiation.

{
i
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Review of the Current State of Radiatioa Protection Philosophy,
NCRP Report No. 43 -

,

Review of NCRP Radiation Dose Limits for Embryo and Fetus in
Occupationally Exposed Women, NCRP Report No. 53.

O

Medical Radiation Exposure of Pregnant and Potentially Pregnant
Women, NCRP Report No. 54

Radiation Protection - A Guide for Scientists and Physicians by
Jacob Shapiro, 1972.

'

Radiological Health Handbook - U.S. Department of Health, Education
and Walfare, 1957.

Recommendations of the ICRP, (1977) ICRP Publications 26.

Conditions and Limitations on the General License Provisions
of 10 CFR 150.20, NUREG-0426.'

,
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IX. RADIATION-PRODUCING APPARATUS

AllapparatusproducingIonizingradiation(suchaselectron
nicroscopes, X-ray nachines, etc.) is under the control of the
RSO and shall be registered with the office. Periodic surveys of
all radiation-producing equipment and areas in (which these
nachines) are located will be conducted by the RSO.

GENERAL CONSIDERATIONS

A. Radiation-producing apparatus shall be operated only by a
qualified individual or by personnel under the direct
supervision of a qualified ind vidual

B. The person using radiation-producing apparatus shall be
classified as a radiation worker (occupationally exposed
individual) and shall wear a personnel monitor.

C. Before radtation-producing apparatus is put into regular
use, a complete radiation survey shall be carried out to
insure that the walls and barriers offer sufficient
protection and that the equipment complies with applicable
safety regulations. The radiation checks must include all
positions of regular as well as partial occupancy. Thi s
survey shall also include the evaluation of radiation levels
on the floors above and below and of areas in adjacent struc-
tures. If at any time there are structural changes or re-
locations of equipment, a new survey shall be performed.

D. "Caution - Radiation Area" warning signs shall be posted in
all arets where a person, could receive an exposure in ex- '

cess of 5 mren (50 microsieverts) in any 1 hour or 100 milli-
rems (1 nillisievert) in 5 consecutive days. Appropriate
"High Radiation Area" warning signs shall be posted at the

| entrance of any area wherein a person could receive an ex-
posure of 100 mrem (1 millisievert) or more in any 1 hour.
In eertain instances, other precautions such as locking
tne entrance to the roon and the use of interlocks may be
advised. These additional devices shall be checked period-
ically.1

!

! E. All restrictions or recommendations made by the RSO on use-
l

ing of the radiation-producing apparatus shall be followed.

F. All regulations included in the "0nio Radiation Protection
Standards" (as issued by the Onio Department of Health)
shall apply. National Council on Radiation Protection and
Measurements (NCRP) Reports No. 48 (Radiation Protection for
Medical and Allied Health Persunnel) and No. 49 (Structural

|

34,
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Snielding Design and Evaluation for Medical Use of X cay
and Ganma Rays of Energies Up to 10 MeV) nay be used ac guide-
lines.

X. SEALE0 SOURCtS

All sealed sources are under the control of the RSO.

A. The RSC shall approve purchases of sealed sources and sh011
be notified of all sealed sources brought into the AWBERC.'

Information shall cover the followir a:

1. Cnenical and physical form of the radioactive source and
its source container.

2. Permanent location

3. Metnod of accountability

4 Method of use

5. Places of use

8. Each beta or gamma emitting sealed source, containing 100
microcuries or more of byproduct material (except tritiun)
with a half-life greater than 30 days shall oe tested
for leakage and/or contamination every 6 months. The test
shall be performed on the sealed source surface or on the
accessible surfaces of the device in which sucn a snurce is
pernanently or semi-permanently nounted. The tests shall be
perfonned using moistened cotton applicators or filter

-

paper. Wipes shall be counted with appropriate scintillation
instrumentation, (i .e. , crystal scintillation, liquid
scintillation or gas-flow) to determine radioactivity.
Records of leak test results shall be naintained by the RSO.
These tests shall be performed every six montns (every 3
months for alpha emitters, 10 millicuries or larger) and shall
be supervised by the RSO. Servicing, maintenance and repair
of source shall be performed by commercial source supplier,
supplier.

C. Periodic surveys of a:1 areas vhere radium is stored shall
be made by the RSO. Wipe tests shall be made of all radium
storage containers every 6 acnths by the Radiatio- Safets
Office. Unlike the other alsna-emitting sources pessessed
by the EPA, rudium is regulated by the State ur Ohio.
Leakage testing requirements for radium dif fer f, om those!

required by the NRC. Wipe tests of tne individual radiu;n
sources shall be made when container wipes indicate higher
than normally observed values. Records shall be kept by the
RSO.

15
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APPENDIX A

RADIATION SAFETY OFFICER AND DEPUTY

Willian R. Burg, Ph.D.
Radiation Safety Officer
$387 Julmar Drive
Cincinnati, Ohio 45238

FTS: 684-7269
Com1. 569-7269
Hone: 922-4129

Louis W. Lefke, Chairman
Radiation Safety Committee
o743 Shady Hollow Lane
Cincinnati, Ohio 45230

FTS: 569-7953
Coml: 684-7953
Home: 231-0806

.

OEPUTY HADIATICM SAFETY OFFICERS IN CASE OF ACCIDENT
.

Carl T. Rybak
Dbputy Radiation Safety Officer
K?alth Effects Research Laboratory -

Cincinnatt, Ohio 45268
FTS: C84-7457
Cocal . 569-7457
Home: 271-9229

Christa V. Bercz
DepJty Radiation Safety Offirt.r
2812 Saddleback Drive
Cincinati, Ohio 45244
FTS: 684-7399
Com1, 569-7399<

! Home: 232-8018
|

[
'

i
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APPENDIX A CONTINUED
.

AWBERC ENVIRONMENTAL RESEARCH CENTER RADIATION SAFETY COMMITTEE

'

Louis W. Lefke, Chairman
Water Engineering Research Laboratory
FTS 684-7953
Coml. 569-7953

Harry Kolde
Environmental Monitoring & Support Laboratory
FTS 684-7325
Comi. 569-7325

Carl T. Rybak
Health Effe:ts Research Laboratory
FTS 684-7457
Cani . 569-7457

William R. Burg, Ph.D.
0A, Facilities Management 3 Services Division
Environmental Research Center
FTS 684-7269
Coni,. 569-7269

Christa V. Bercz
2812 Saddleback Drive
Cincinnati, Ohio 45244 -

Home Phone: 232-8018 or 232-8006 .

Richard P. Lauch
Water Engineering Research Laboratory
d19 Picket Way
Cincinnati, Ohio 45245
Home Phone: 752-1618-

Anthony B. DeAngelo, Ph.D.
Healtn Effect Research Laboratory
2366 Chickasaw Street-

Cincinnatyi, Ohio 45619
Home Phone: 579-8590

37
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APPENDIX B
Units and Definitions

Half-life, radioactive - time for the activity of any particular racio-

nuclide to oe reduced to one-half of its initial value.

High radiation area - means any area accessible to personnel in whf ch there
exists radiation originating in whole or in parts w' thin 1 censed
material at such levels that a major portion of the eody could receive
in any 1 hour a dose in excess of 100 millirens.

'

Ion - an atom that is electrically charged because of gain or loss of elec-
trons.

Ionization - the production of ions in a material, usually by exposure to
X-ray or radiations from radioactive materials.

Irradiation - exposure to radiation.

Isotqpe - one of several nuclides of the same element, having the same
' nuclear charge but different nuclear mass.

Linear energy transfer (ET) - physical measure for gauging the relative
ef fectiveness of equal abscrbed doses from different particles in
producing injuries. The higher the LET of the radiation, the greater
the in,'u y produced for a given absorbed dos -

Maximum permissible dose (MPD) - the maximun dose equ valent that the
body of a person or specific parts thereof shall L permitted to
receive in a stated period of time.

Nuclide - a particular nuclear specier characterized by a specific atomic
nurber and mass nuober. - -

Pocket ionization chamber - a type of personnel monitnr activated by radi-
ation producing ions within it.

Qualified ir.dividual - has completed and has had approval (by Radiatinn
~~~'

Committee) EPA-294, "Carti fication for Use of Radiation."

Quality factor (OF) - the factor expressing tne relative effectiveness of
a given particle based on its linear energy transfer (LET).

*

Rad - a unit of absorbed dose. I rad is 100 ergs per gram.

Radiation area - means and area accessible to personnel in w n .nere
exists radiation, originating in whole or in part within ansed
material, at such levels that a major portior. of the body could
receive in any 1 hour a dose in excess of 5 nillirems or in any
5 consecutive days a dose in excess of 100 millirems.

A
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APPENDIX B
Units and Definitions -

Absorbed dose - the mean energy imparted to matter by ionizing radiation
per unit mass of irradiated material at the place of interest. The

'

unit of absorbed dose is the rad.

Activity (Radioactive) - the number of radioactive disintegrations occurring
per unit time in a given quantity of radionuclide. The unit of activi-

'

ty of the curia. See Curie.

Alpha particle - ( ) the. nucleus of a helium atom ejected from a radioactive
nucleus wnen it disintegrates.

Attenuation - decrease in expelure rate of radiation caused by passage
tnrougn material.

Becquerel (8g) - the SI (International Systen of Units) uait for radio-
~

activity

= 1 disinte ration /second
= 2.7 x 10 gi curie; to replace currently used curie (C1).

Beta particle - (b) electe.as, p3sitive or begative, emitted by the nucleus
of a re.dinactive a*;m when it di integrates.

Coulomb / kilogram (c/kg) - expression for SI unit of exposure (no special
'~

name given) to replace currently used roentgen (R).

Curie - the quantity of any radig0 per second.
active materi 31 in whicit the number of

disintegrations is 3.7 x 10

Ooser equivalent - a quartity useeed for radiation protection purposes
th3t expresses on a comnon scale for all radiations, the irradiation

incurred by exposed persons. It is defined as the absorbed dose (red.) -

times QF times certain modifying factories. The unit of the dose equiva-
lent is the rem.

Exposure - the exposure of X- or ganna radiation at a certain place, based
upon its ability to oroduce ionization. The unit of exposure is tne
roentgen (R).

Film badge - a pac 4 of appropriate photographic film and filters used to
determine radiation exposure.

| Ganna rays - ( ) electromagnetic radiation like X-rays, emitted by the dis-
integrating radioactive nucleus. In general, ganma rays are more pene-

Gray (Gi), the SI unit for absorbed dose = 100 rad. = 1 Joule / kilogram;
to replace currently used radiation absorbed dose (rad.). -

i

!
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APPENDIX B (con't)
Units and DefiT11tions

Radiation producing apparatus - apparatus frum which electromagnetic
radiation may be emitted as a result of acceleration of particles.

Reta - the unit of dose equivalent. For beta, gamma, and X-ray radiation,
the number of rens may be considered equal to the number of rads'or
roentgens.

Restricteed area - any area access to wehich is ' controlled by the licensee
for purposes of protection of individuals from exposure to radia-<

tion and radioactive materials. "Restricted area" shall not include
any areas used as residential quarters, although a separate roon or
rooms in a reisdential bu.ilding may be set apart as a restricted area.

Roentgen - the special unit of exposure for X- or gamma radiation. One
4produces 2.58 x 10 coulombs per kilogram of air.

Shall - denotes that the ensuing recommendation is necessary or essential
to neet the currer tly accepted standards or protection.

Should - indicates advisory recommendations that are to be applied when
practicable in the interest of reducing radiation exposure.

Sievert (Sv) - the SI unit for dose equiva)ence = 100 rea = 1 Aule'
xilogram; to replace currently used unit of dose equivaleria a).

Unrestricted area - a iy area access to which is not controlled by the
licensee for purposes of protection of individuals from exposure
to radiation and radioactive materials, and any area used for
r;sidential quarters.

'

Wipe test - a test for radioactive contaniination in which the suspected
sur7dce or area is wiped with a filter paper (or other substance)
which is ther. inredistaly tested for the presence or radioactivity.

40
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APPENDIX B (con't)

TABLE OF SI PREFIXES

Factor Prefix and Symbol Factor Prefix and Symbol

1018 exa. E 10-1 deci., d
1015 peta, P 10-2 centi, c

1012 tera, ~. 10-3 milli, m

109 giga, G 10-6 micro, u

106 mega, M 10-9 nano, n

103 kilo, k 10-12 pico, p
102 hecto, h 10-15 femto, f

10I deka, da 10-18 atto, a

Conversion from Non-SI-units to SI-units .

Multiply # of by to obtain # of
to obtain # of by Divide # of

ACTIVITY

Curies (Ci) 3.7 x 1010
'

becquerels (Bq)
Ci 37 GBq
mci 37 MBq|

i uCi 37 kBq
t

EXPOSURE

reentgens (R) 2.58 x 10-4 Coulombs / kilogram (C/kg)
mR 2.58 x 10-7 C/kg

A850RBE0 DOSE

rads (rad) 0.01 grays (Gy)
rad 10 mGy
mrad 10 uGy

DOSE E0VIVALENT

| rems (rem) 0.01 sieverts (SV)
'

| rem 10 mSv
mrem 10 uSv

1

|
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APPENDIX C

MAXIMUM PERMISSIBLE CONCENTRATIONS OF RADIOISOTOPE
(Water Soluble and Only in Authorized Disposal Sinks)

Isotope uCi/ml Water

82 r 8x10-3B

109Cd 5x10-3

45 a 3x10-4C

14C 2x10-2

141Ce 3x10-3

36C1 2x10-3

Slcr 5x10-2.

57 o 2x10-2C

60 o lx10-3C

3H 1x10-1

1251 4x10-5

131 1 6x10-5
-

55 e 2x10-2F

59 e 2x10-3F

54 n 4x10-3M

203Hg 5x10-4

63Ni 8x10-4

1 32P 5x10-4

42K 9x10-3
.

22 a lx10-3N

85 r 3x10-3S

355 2x10-3

Others Available from Radiation Safety Officer Upon Request.
42
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APPENDIX D (Actual Notice is twice this size)
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APPENDIX E
|

ISOTOPE USE RECORD

CONTAINER

DEPAP.TMENT: USER: ACTIVITY DISPOSED:

COMPANY: LOTf: P.O.f: DATE DISPOSED:

ISOTOPE: ASSAY: DATE: DISPOSAL HITHOD:
(ACTIVITY) RECEIVED

.

DATE ACTIVITY VOLUNE ACTIVITY VOLUME HOW USED DISPOSAL (ACTIVITY IN EACH)REMAIN * REMAIN * USED USED SINK INCIN. DRUM DECAY.

.

*RD'.Al'NING AS OF DATE INDICATED '

This type form will be enclosed with your radioisotope. Please return "completed".

when the package has been completely used. You should complete the heading immediately
af ter you receive the package. -

| The upper right hand corner is to be filled in after the original container has
( been disposed.

Por most people this form snould be more convenient to use than the older form.
; Starting from the left and going across:
i

|'
Activity Remaining: the activity left in the container af ter considering decay
Date: the date of use.

and previous use.
Volume Remaining: the volume of the original material remaining (previous use

should be the only reduction).

Activity Used: the activity used on the date indicated (may be multiple entrys
for a given date).

Volume Used: the volume used to obtain the required activity.
How Used: eg: IP Rat, Sub Cue nouse, Inverto, etc.
Disposal:..

'

Sink: the total activity that is expected to go down an AUTHORIZED
disposal sink (water soluble cely).

Incinerator: the total expected to go to the incinerator - in Antaal |
Carcass, Waste paper, etc. (cf. EPA, Radiation Safety Manual).

Decay: decay from the previous date is applicable (c14 decay is not
applicable!) .

Drums liquids HUST BE in inner containers (vials, jugs, etc.) and enough
absorbent sacerial in the drum to absorb TWICE the amount of liquid

EPA-298 (Cin) Present. 44
(*.77) *

.
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APPENDIX F

Incinerator Burning Limits

.

The permissible concentrations in effluents to unrestricted areas for the
Animal Wing Incinerator in microcuries per hour burning time are given below.
The conctntrations are based on the total air flow for one hour burning time (1.84
x 109 cmJ) and the concentrations in air above natural background speci#ied in
Appendix B. Table II of the Federal Register, Title 10, Part 20. Other
concentrations are available from the Radiation Safety Officer.

ISOTOPE * AMOUNT THAT CAN BE HALF-LIFE
INCINERATED PER HOUR

Antimony (124Sb) 1.28 uCi 60 days

Arsenic (76 s) 5.52 uCi 26.6 hoursA

(77 s) 18.40 uCi 38.8 hoursA
,

Barium (131Ba) 18.40 uCi '11.6 days

Bismuth (21081) 0.38 uCi 5.0 days

Bromine (82 r) 11.00 uCi 35.9 hoursB

Cadmium (109Cd) 3.67 uCi 1.3 years

Cadmium (115mCd) 1.84 uCi 43 days

Calcium (45 a) 1.84 uCi 164 days
'

C

(47 r) 10.96 uCi 4.7 daysC

Carbon (14 ) 184.00 uCi 5570 yearsC

Cerium (14l e) 9.20 uCi 32.5 daysC

Cesium (134Cs) 0.73 uCi 2.3 years

(136 s) 10.96 uC1 13.5 daysC

(137 Cs) 3.67 uCi 30 years

Chlorine (36Cl) 1.45 uCi 3.2 X 105 years

Chromium (51 r) 147.20 uCi 27.8 daysC

Cobalt (57 o) 10.96 uCi 270 daysC
.

(60 o) 0.55 uCl 5.27 yearsC

Copper (64Cu) 73.60 uCi 12.8 hours

Gold (198 u) 14.72 vC1 65 hoursA

Hydrogen (3 , tritium) 368.00 uCl 12.5 yearsH

45

.

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

. . .



_-

. .

APPENDIX F (Continued)

.

ISOTOPE * AMOUNT THAT CAN BE HALF-LIFE
INCINERATED PER HOUR

Iodine (125 ) 0.15 uCi 60 days1

(129 ) 0.06 uCi 1.6 X 107 years1

(I31 ) 0.21 uCi 8 days
*

1

Iron (55 e) 55.20 uti 2.94 yearsF

{(59e) 3.67 uti 45 daysF

Manganese (52 n) 9.20 uCi 5.6 daysM

(54Mn) 1.84 uCi 300 days

Mercury (197Hg) 73.60 uti 65 hours

(203Hg) 3.67 uti 47 days

Nickel (63Ni) 3.67 uCi 125 years

Phosphorus (32 ) 3.67 uCi 14.3 daysP

Potassium (42 ) 73.60 uCi 12.7 hoursK

~

Rubidium (86Rb) 3.67 uCi 18.6 days

Silver (IllAg) 14.64 uCi 7.5 days
-

Sodium (22 a) 0.55 uti 2.6 yearsN

(24Na) 9.20 uti 15 hours

j Strontium (90 r) 0.06 uti 28 yearsS

Sulfur (35 ) 16.48 uCi 88 days5

Yttrium (90 ) 5.52 uti 64.2 hoursY

Zine (65 n) 3.67 uCi 245' daysZ

| * Amounts are also limits for each package.

!
'

|
|

1
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APPENDIX H

APPLICATION FOR USE OF RADIONUCLIOES

THIS FORM MUST BE COMPLETED AND APPROVED PRIOR TO PURCHASING
RADIONUCLIDES FOR USE IN AN EXPERIMEN1 THE R74DI ATION SAFETY OFFICER
MUST BE NOTIFIED PRIOR TO ANY CHANGE IN TECHNIQUE, RADIONUCLIOE, OR
PERSONNEL INVOLVED IN THIS EXPERIMENT.

(Please Type)

PART A: PERSONNEL

Principal Investigator: Date:

Laboratory Location: Phone No:
,_,

If investigator already has approval by the AWBERC Radiation Safety
Committee to use radioactive material _, give tne cate t_nat approval was
first given: If this is the initial application for.

use of radioact1ve material at AU6tRG, describe previous experience in
the safe handling of raciation by principal investigator and all otner
involved personnol; (include names, dates, location, radionuclide(s),
amount of racionuclide(s), t,aining, etc.)

.

Parsonnel with no previous experience must enroll in tne Radiation
5'afety Course. Give the nanes of tnose who wisn to enroll in the next
Raciation Safety Course:

|

|

| IT IS A REQUIREMENT BOTH OF THE EPA AND OF UUR NRC BROAD LICENSE THAT
l EACH WORKER WilH HADI AilVN MU51 READ AND UNDER5TANU IHL AW6tRG
| RADiAi10N SAFETY MANUAL. FAILURE OF YOU OR YOUR PERSONNEL TO COMPLY

MAY RESULT IN TERMINATION OF PRIVILEGE OF USING RADIOACTIVE MATERIAL.

Do you have a copy of the AWBERC Padiation safety Manual?
_

I Have you read and do you understand this Safe ([ Manual?
Have the otner perscnnel involved in this ra31ation work read and do
they understand tnis Safety Manual?

48
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APPEN0!X H (Continued)

PART B: EXPERIMENTAL PLAN

Title of Experiment:

Starting Date: Expected Date of Completion:

Bldg. and Room Where Radiation Will be Handled:

Radionuclide(s) Activity Per Purchase Per Each Use

The investigator is responsible, and must be equipped, for laborator,y
survey of possiole contamination witn survey neter and wipe tests.
Frequency of survey and wipe tests depends upon amount of radionuclide
used, its relative nazard, and the type of experiment conducted.

How often will survey and wipe tests be performed? (daily, weekly,
after eacn use, etc.)

Where is survey meter located? (Bldg. and Room)
Manufacturer: Model:
Serial Number:

,

IT IS THE INVESTIGATOR'S RESPONSIBILITY THAT THIS SURVEY METER BE
CALIBRAltU AT LLAST ANNUALLY.

.

If radioactive material is volatile, air sampling for contamination 1,s
_

_

Itrequired. Do you expect airoorne contamination 7
so, describe apparatus and procedure for air sampling:

~
_

Do you and your involved personnel have film badges?

Solid Waste Disposal Procedure:
Liquid Waste Disposal Procedure:

Sink Number:Do_you nave an autnorized disposal sink?

Have radioactive materials been used in this location before?
I Attach a separate one page description of experiment detailing the
| step-oy-step handling of tne racioactivity from the time it is'

received to tne time it is disposed of emonasizing safety techniques,
00e.g. gloves, snields, remote nandling devices, etc. will be used.

N6T ATTTCR A LENGTHY RESEAKCH PROPOSAL WITH INFORMATION NOT PERTINENTl
! TO RADIATION SAFETY!

Signature of Principal Investigator:

50
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APPENDIX !

RADIATION SAFITY

RADI0 ACTIVE WASTE CONTAINER LOC

CONTAlltER NO. TTFE CONTAINER
(Description and Size)

IDCATION
__

-

(Room and/or Area) (Building)
.

DATZ ISOT0FE TYPE OF WASTE AMOUNT RADIATION LEVEL DISPOSD BY

.

*
.

.

.

I certify there is enough absorbent material contained is this drum to absorb twice
the amount liquid present.

NAME. DATE

EFA-296 (Cin)
(2-77)

51
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APPEN0!X J.

CERTITICATION TOR USE OT RADIATION

original =ust be filed with the Radiation Safety Co=mittee. A copy will be returned to
the individual completing this form. This form must be co=pleted before beginning verk
with radiation. ,

,

3Als DATE OF BIRTH SIXC M CT-

HO)2 ADDRISS HOME PH0h1
.

IIILE

LOCATION OT LA30RATORY PHONE
_

.

LOCATION OT OTTICI PHONE

SUPERVISCR

I wish to enroll in the next radiation safety class C

I certify that I have received instruction in the safe use of radiation, that I
have read and understand the Environmental Protection Agency Radiation Safety Manual
end the regulations of the U.S. Nuclear Regulatory Commission.

DATE
SIGNED

.

Ipplicant certified *:y: Completing Course on
date-

By previous training C
.

. -

Per
(Radiation Safety Officer) (date)

TOR INDIVIDUALS HAVING PREVIOUS RADIATION EIPERIENCE:

APPLICA!TI EAS HAD ADIQUATI TRAINI!!G AND EXPERIENCE AT
._

from to under the supervision of

.

(Name and Title)

(NOTE:) You are required to read and understand the Environmental Protection Agency
Radiation Safety Manual and regulations of the NRC.

The original of this form is to be sent to the Safety / Security Office, Atta: Radiation
St.f ety Co==ittee, before beginning work with radiation.

.

'

E?A-2 9I. (Cin)
(2-77) -

,

. . ..

.

- - - - - - - - - ~ - - - - - - _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ - , . ,



.

4 -

)

APPENDIX K

U.S. NUCLEAR REGULATORY COMMISSION

APPENOlX TO REGULt. TORY GulOE 8.13 .

POSSIBLE HEALTH RISKS TO Chit.DREN OF WOMEN
WHO ARE EXPOSED TO RADIATION DURING PREGNANCY

Some recent studies have shown that the rrsk of All Nuclear Regulatory Commission licensees are

leukemta and other cancers in chddren increases if the now required * to inform aD individuals who work in a
mother is expo ed to a significant amount of radiation restricted area of the health protectiun problems asso-

dunns pregnancy. According to a report by the National cisted with radiation exposure. This instruction would in

Academy of Sciences, the incidence ofleukemia among many cases include information on the possible risks to
children from birth to 10 years of age in the United unborn babws. The regulations also sta te" that
States could rise from 3.7 cases in 10.000 chtidten to 5.6 licensees should keep radiation exposures as low as is,

'

cases in 10,000 children if the children were exposed to reuonably achievable. According to the National
I rem of radiation before birth (a"rem"is a measure of Council on Radiation Protection and Measurements,
radiation). The Academy has Mao estimated that an vigorous efforts'should be made to keep the radistum
equal number of other types of cancers could result exposure of an embryo or fetus at the very lowest

;

l from th level of radiation. Although other scientific practicable level dunns the entire period uf pregnanc).
studies have shown a much smaller effect from radiation,
the Nuclear Regulatory Commisuon wants women em- Thus it is the responsibdity of your employer to

ployees of its licensees to be aware of any possible risk take all practicable steps to reduce your radiation
so that the womer. can take steps they think appropriate exposure. Then it is yous responsibuity to decide

j to protect their offspring. whether the exposure you are reserving is sufficieritly
low to protect your unbom child. The advice of your

|
As an employee of a Nuclear Regulatory Commis. ' employer's health physicrst or radiation protection: ,

! sion licensee, you may be exposed to enore radiation officer should be obtained tu determine whether radia.

l than the general public. However, the Nuclear Regula. tion levels in your working areas are high enough that a
~

| tory Commission has established a basic exposure limit baby could receive 0.5 rem og more before birth. If 91.

|
for all occupationally exposed adults of 1.25 rems per the alternuives that you might want to consider are:

calendar quarter.or 5 rem per year. No clinical evidence
6f harm would be expected in an adult working within (a) If you are now pregnant or expect to be sum,

these levels for a lifetirne. Because the risks of undesir. you could deside not to accept or continue assignments

able effects may be greater for young people. individuals la these areas.
*

under 18 years of age are permitted to be exposed to
only 10 percent of the adult occupational limits. (This (b) You could reduce your exposure, where pusn.

lower hrrut is also applied to members of the general ble, by decreasing the amount of time you spend in the
radiation area, increasing your distance from the radia.

public.)
tion source, and usang shniding.

The scientific organitation called the National
Counesi on Radiation Protestion and Measurements has

(c) If you do become pregnant.you could ask pmr

recommended that because unborn habas may be more employer to reassign you to areas involving less exptsure

sensitive to radiation than adults. their radiation dose as
to radiation. If this is not possible. you traght consder

a result of occupational exposure of the mother should
rmt ex eed 0.5 terrs Other scantifie groups mcluding
the International Comnussum on Rsdiation Protection. . s,yi.s,so,p.,,i,orii coe,vticarisliv,.a.n n
have alw stressed the need to keep radisioon doses to'

"fn Tish 10. Port 20.unborn shildren as low as h reuonably achievable.

.
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leaving your job. If you decide to take such steps. do so DWon d RadMon
without delay. The unborn child is most sensftin t
redletion during ths first three months of your pres- The amount of radiation an indMdual recetusnancy. caHed the "dose" and is meuured in "rems." Th.

average individual in the linited States xcumulates a.,

(d) You could delay having chudren until you are d w of m mn fr m natural murces enry 12 ynn
no longer working in an area where the radiation dew to The dose from natural radiation is higher in some states.
your unbom haby cuuld exceed 0.5 rem. such as Colorado. Wyoming, and South Dakota, pn.

marily because nf cosmic radiation There the average
You may also,of course, choose o: 8' " * *" ""I I""'

(e) Continue working in the higher radiation areas, Natural background radiation levels are slan much
but with fuu awareness that you are doing so at some higher in certain local areas. A dose of one tem may be
smallincrened risk for your unborn child. received in some erest on the beach at Guarapart. Brasil,

In only about 9 day 8. and some people in Xersla. India.
set a dose of one tem ever) J months.

The fouowing futs should be noted to help you make a
decision: Many people receive additional radladon for medi.

cal reasons. In 1970, an estimated 212 million X. ray
examinations were performed in the United States. The

1. The fint three months of pregnancy are the estimated average surface kla done from one radio-
most important, so you should make your decision graphic chest X. ray b 0.027 rem. The estimated average
quickly. surface skin doss per abdominal X. ray is 0.62 rem.'

2. In most cases of occupational exposure, the Radiation can aho be received from naturalsources
xtual dose received by the unborn babyisless than the such as rock or brick structuns, from consumer prod.
dose received by the mother because some of the dose is ucts such as television and glow.in the dark watches.
absorbed by the mother's body, and from air travel. The possible annual dose from

working 8 hours a dey nest a granite wall at the fledcap
J. At the prtwns occupational exposure limit, the Stand in Grand Central Station, New York City, is 0 *.

actual risk to the unborn baby is amad, but experts rem, and the average annual dose in ths United Stai
disagree on the exset amount of risk. from TV, consumer products, and air treni la 0.002.

rem.

4 There is no neid to be concemed about sterility'

or loss of your abuity to bear children. The radiation Radiation,like many things, can be harmful. A large
dose required to produce such effects is more than 100 d se to the whole body (such as 600 rems in one day)

| times larger than the Nuclear Regulatory Commission's w uld probably cause desih in about 30 days. but ss -

dose limits for adults. large dean mult only from ran acciduts. ConW of
exposure to radiadon is based on the assumption that

5. Enn if you work in an an: where you receive 8ny exposure, no mattu how small,invoins some risk.
only 0.5 rem per three month period, in nine month: The occupational exposure !!rrdts an set so low, how.
you >.ould receive 1.5 rems, and the unbom baby could enr. that rnedical evidence gathered over the past 50
racerve more than 0.5 rem, the fuu. term limit suggested yn n M es m tw e any obumW Wurs to in6
by the NCRP. Therefore. if you decide to restrict your viduals due to radiation exposures when the established
unborn baby's exposure as recommended by the NCR.P. ndnuon Ms an not uended. m was true nm for|

- be aware that the 0.5 mm limit to the unborn baby up sures rectind under the early occupational ex.
) applies to the full nine month pregnancy. posure limits. which were many times higher than the

present limits. Thus the risk to individuals at the
occupational exposure levels is considered to be nry

The remainder of this document contains a brief low. However. it is imposafble to say that the risk is zero.
explanation of radiation and its effects on humans. As To drenase the risk still further. Ucensees are expected
you will see. some radiation is present enrywhere and to keep actual exposures as far below the limits as is 8

the lents uf radiation most employees of Nuclear numMy whbk,

'

Regulatory Commission licensees rectin are not much
larger than these natural lents. Because the radiation

i levtis irl the facility where you wGl be working are Re w R gore Ru Emwn Study M5) Rote,1,
.

required by law to be kept quite low, there is not Estanates of 1964 sad 197" Genetr sar Sienerwsnt Dow.
considered to be a significant health thk to individual Febroert a.1975, t!.5 Doertmeni of He Hk. Eduesteo*

] adult employees. ea4 werm. Peni e Henith Servue. Federal t)rve Admuw*
tae, heese *( Iladweepcal Heamh. i

.
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Summary
D.: surient e sposuis utruts for people workmg with

sadduon nave twen deveioped and earsfully reviewed by
canonaDy and icismationally recognued groups of Occupational exposures to radianon are bems kept

sasausta. It must be remembered, howns, that these
low. However, qualified sewntists han recommended

ismits are for adults. Special conuderauon is appropnate
that the radiation dou to an embryo or fetus as a result

when the endividual bems. exposed is, or may be, an of occupauonal exposure of the expectant mortierg

espectans mother, because the exposare of an unbom
should not exceed 0.5 rem becauw of possible increased
risk of childhood leukemia and cancer. Since this 0.5cMJ rnay also be involved. rem ts lower than the duse generally perm:lted to edult
worken. women may want to take spectal acuans tu

Prenatal treadianon avoid receiving higher exposures. Just as they might stup
smoking dunng pregnancy or might clamb stairs more

The predasunn tlut an unbom Jidd would be more care uuy to reduce posuble ruks to their unborn
samlin, to radaation than 'an adult is uapponed by chudun.
seservations for relatively large doses. Large doses
,leunisd before birth alter noth physical development Bibliopaphy

.and behavior m experimentally exposed animals. A
report r4 the National Academy of Sciences states that Donald G. Pixa.aredo and Richard L. Witco(ski.short. term doses m the range of 10 to 20 rems cause 1.

subtle changes a the uerve estis of unborn and infant
Asse Radieren Biology, Phdadelphia.1.sa and
Febuer,1967.

rats The report also st- tes, however, that no radiatione

Induced changes in development han been demon.
suated to result m expenmental animals from doses up 2. Nanons! Academy of Sciences - National Researdi

Council. De E//ects on lopulations o/Eenwe to
to about i ram per day extended over alarge part of the Levels''of lonaang Radarwn. Washsngton.Low
penod befote birth. D.C., Nonmber 1972.

The National Academy of Sciences also noted that
Naconal Councd on Radiation Protection and Mea.3.

f
ooses of 25 to 50 rems to a pregnant human may cause suremenu. Aesac Radierwn trotecnon Cr:rene,
growth disturbances a her offspnng. Such doses sub. NRCP Report No. 39. Wastungton, D C., Janudiy
stanually exceed of couns, the maximum permisnble 5,1971.

| occupauonal exposure lirruu.

Concem about prenatal exposure (i.e., exposure of a 4. United Nations. lonismg Aadiation Levels and
,

!
ould whde in its mother's wtena) at the permissable E//ects 2 vol., Reports of the Uruled Nauons

Scientific Committee on the Effects of Atemicaccupauunal levels is pumanly based on the possibdity Radiauon. Report No. A/8725. United Nauuns.
N cancer (especially leuksmu) may develop duttng the New York,1972.( fitti 10 yean of the chdd'slife. Several studass have been

'

petinsmed tu evaluate thu ruk. One study involved the U.S. Atomic Energy Commisuon. Divimon of Tech-
fadieu.p of M Gmhaldsen esposed to radiauon before 5

Nrth (becauw of <ff agnostic shdominal X. rays made for
nical Information. .Undantandsng the Atom Senes:

sae Ucal purpotet dunnp thstr mother's pregnancy).
Atoms. Nerure and MenAnother study involved the followup of 20.000 such

shildren. In ad litio n, 1292 chaldren who recerved
De Generic E/r-tr o/ Radiation

prenstal esposure dunns the hombing of Hiroshima and
Ma;;asiiki were studied. Although contradtetory results

The NetwelRadierson Environmenthave twen obtamed, mos't of the evidence sugests a

| rilauorchip between prenatal exposure and an increased Yow Body and Radieren
ruk of chadhoud cances.

1
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APPENDIX L
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

CINCINNAT1, OHIO 45268

DATE- November 25, 1985

$UBJECT: Development of AWBERC Policy on the Use of Individuals (Less Than 18
Years of Age) with Radioactive Material -

ROW Carl Rybak, Health and Safety Officer |

Chemical and Statistical Support Branc , TMD, HERL
'

\-

To: Louis Lefke, Chairperson
Radiation Safety Committee

,,

THRU: Elmer W. Akin, Acting Director
Toxicology and Microbiology Division, RE,RL ,

The recommended AWBERC policy on the subject of age requirements for
working with radioisotepes is as follows:

* No individual under 18 years of age shall'be occupationally exposed
to radioactive material.

. No individual under 18 years of age shall work with radioisotopes.

* Persons under 18 years who are students in an education program are
allowed to work in the same laboratory area where certified
pers'onnel are handling radioisotopes. However, they must be
notified of the possible hazard and must be at a safe distance
from the radioactive material in order to insure that they will
not be exposed to a radiation hazard if an accident occurred.

t

| |

|

|
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