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Al PREFACE 10 THE 1782 EDITION

This edition of the Radiation Safety Wanual for The Cathelic Univer “ty of Anerics i¢ the
first aajor revizion since 1860, The sanual is re-issued in its entirety; thy 980 odition say be
Gestroyed, It beging to address adjustoents which are necessitated by the 1991 resision to Tit1e 10,
Code of Federal Regulations, Part 20, cospliance with which is requived by 1 Jenuary 1983,
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Although there are no aajor changes in procedures for the contro) of radicactive saterial,
, it has been necessary to sake significant changes in radiosctive waste managesent Geteile, The
assistance of Authorized Users in achieving complianze is solicited.

1 shall appreciate it \f errors, ondssions and cugpestions for inprovement are brought 1o oy
attentien.

Warren £, Keene, Ph.D.
Director of Radiation Safety
| February, 1982
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[ TABLE 1 ABBREVIATIONS USED IN THE MANUAL
|

I All .« & « « « Anoual Limit on Intake

. CGFR . . « « « + Code of Federal Regulations

L. CUA ., + « « « «+ The Catholic University of America
? DAC ¢ & 4 ¢ o Derived Alr Concentyation

DE o « o v « « District of Columbia

DHRS . . . + « U.S, Department of Health and Human Services |
E DOR « + ¢ » 4 « U.s, Department of Energy :
| dpt o . ¢+« Disintegrations per minute i
| DR . .+« « .+ Dispusal Report (for radiocactive waste)
;1 EDTA . .+ « Ethylenediamine telia-acctic acid

|
EML . . . « « « Electronic Measurements Laboratory, DOE i
GM . . « ¢« « « Gelger-Mucller :
| LSC . « + 4 + « Liquid Scintillation Cockrail g

NRC . + « + + +« U.8, Nuclear Regulatory Commission '

PHB s &« « 4 4 U.8. Public Health Service

- ORNL . , . + « (Oak Ridge National Laboratorvy
_ Radwaste . ., . Radiocactive vaste |
; RE v o0 v o0 (NRC) ...\ll‘tﬂr, Guide E
} BMIC ., , , . . Radicactive Material Inventory Control |
| RPE . . . + + + Radiation-producing Equipment :
1 RPM , . . . . . Radiation-producing Ma~hinery W
{| RSL . . . .+ + « Radiation Safety Laboratury |
- RSC . + . . + + Radiation Safety Committee ,
; RSl , . + + + +» Radiation Safety Laboratory ]
4 #SM . . . . 4+« Radiation Safety Manual _
: RSO . . + « « + Radiation Safety Officer/Offive f
0CPE . v+ Title 10, Code of Federal Regulations
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TABLE 11 DEFINITIONS OF SELECTED TECHNICAL TERMS

Abspibed Doge =~ The energy duparted by donizing radiation per unit mass of
irradiated material with unit rad or gray. (1 rad = 0,01 joule/kilogram = 0,01
gray},

Alcborne Badicactivity Area == Defined by 10 CFR 20,20) and 10 CFR 20,1003,

‘ «= A hood, glove box, or lecal exhaust facility
vhach has been approved by the RSO for work with the quantity and type of
isotope *o be used, Approved facilities are so=designated by printed labels
attached to the unit by the R8O,

- «> The authority for a CUA investigator to use radioactive
naterial of specified type(s) and quantities (or stipulated purposes; Part b
of Form RS0-02, Application for Possession and Use of Radioactive Material,

== An individual who has been granted an Asthorization by the
RSC.

Bloassay == The diterminatior of the kind, quantity or concentration and
location of radioactive material ia the human body by direct (in vive)
neasurenent , of by ana'ysis, in vitro, of materials excreted or removed from

Byproduct Material =~ Defined vy 10 CFR 20,3 (a.3) and 10 CFR 20,1003,

Calibiated -~ A survey meter is considered to be calibrated when it reads
within 10% of the correct value at teo points (approximately 1/3 and 2/3 full
scale) on each range to be used, or if it reads within 20% of the correct
value and & calibration curve is furnished for each range to be used,

‘ G terial -~ Radioactive material which is withdrawn
incrementally from a stock container for user-determined end use,

. w= An individual who has (or is suspected Lo have)
become lutcrnally contaminated with radiocactive material by ingestion,
inhalation, contact with an cpen wound, puncture, or contact with the eyes,

Contamipation ~= An unwanted presence of radiocactive material on a person or
abject,

Decontamination == The removal of countamination to an acceptable level,
Perived Alr Concentration -~ Defined by 10 CFR 20,100)

Dogg ~- Energy imparted per unit mass of tissue by lonizing radiation, with
the unit: 1 rad (0,01 gray) = 0,01 joule/kilogram,

e e i B
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we The product of absorbed dose in tissue quality factor, and
all other necessary modifying factors &t the location of interest, with unit:
1 orem (0,01 sievert),

“= Ay incident resulting from the use of one or more sources of
ionxznn. radiation which creates an internal or external hazard to personnel ,

Exposure == Being exposed to lonizing radiation or radioactive material,
Extesnal Doge == Defined by 10 CFR 20,1003

' == Al area, accessible to individuals, in which radiation
wevels could result in an individoal receiving a dose equivalent in excess of
0.1 rem (1 m&v) in 1 hour at 30 centimeters foom the radiation source or from
any surface that the radiation penetrates,

== Any person who works with sources of jonizing radiation
undc: thn supervision of an Authorized User,

Internal Dese =~ Defined by 10 CFR 20,1000

31l == A spill which entails & risk of alrburne contamination o
oucass of the maximuse permissible concentration in restricted areas (10 CFR
20, Appendix B, Table I <« Appendix B to this manual), or external radiation
exposure rates in excess of 50 meem/h at 30 centimeters,

' == Includes at leasl all persons authorized to
uott in the same room with radioactive naterial, In the case of penetrating
radiation (xrays, ganma rays and wneutrons) personnel occupying contiguous
spaces could be included if the presence of the ridwoactive material could
vause radiation exposure rates in excess of those permissible in unrestricted
areas,

Eﬁiﬂg&l&lil!Liﬁli‘gigl == The person who is responsible for the safe handling
use of radicactive material by him=/herself and others =« the applicant
in an Application for Possession and Use of Radioactive Material, The

principal investigator becomes an Authorized User on approval of the
application by the RSC,

Bringipal User == A person autherized by the RSC for unsupervised operation
of a radiation=producing machine,

== AN area, accessible to individuals, in which radiation
levels could result in an individual receiving a dose equivalent in excess of
0,005 rem (0.05 mSv) in one hour at 30 centimeters from the radiation source
or from any surface that the radiation penetrates,

Radiation-Froducing Machine (or Fquipnent) == Any machine or equipment whose
primary purpose is to produce ionizing radiation, or which produces ionizing
radiation coincidental to its primary purpose, such that any povtion of an
individual's body could receive a dose equivalent in excess of 0,005 rem (0,05
mSv) dn one hour at 5 centimeters from any accessible surface of the machine,

xi Rev. 1-92
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muﬂfj_m w= An area is unrestricted and does not reguire coutrol
weasures for exposure Lo external radiation if an individusl continually
present in the area cannot receive a dose equivalent in escess of 2 wiem in
any one hour to any purtion of the individual's body.

= A container of radivactive material which is open Lo the
otwuph-r. or which has a closure intended for manual manipulation,

Lsgs =~ A person who works with radioactive wateria! under the direct or
general supervision of an Authorized User,

xiid Rev, 1-92
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¢, Ensure the maintenance of all records required by law or
regulation because of the presence or use of sources of ionizing radiation on the
canpus .

1.2.3 Authority

To meet its responsibilities, the RSC is given the following
authority:

a4, To grant or deny authorization to an individual, or to any
University or non-University organizatiom, for the use on CUA property of
radicactive material, o1 radiation-producing equipment;

t. To prescribe the conditions of use on CUA property of sources of
ionizing vradiation, including requirements for biocassay and/or physical
examinations of users, special effluent control devices, minimum level of user
ti.ining and experience, vestrictions on the amount of occupational exposure
which an individual may be permitted to rveceive during his or her CUA
association;

¢, To cuspend or terminate any project or procedure on CUA property
invoiving the use of sources of ionizang radiation which it finds to be a threat
to health or property.

1.2.4 Menbership

The RSC consists of the Chairman and additional members as indicated
below, Appointments to the RuC are made by the Executive Vice President with the
advice of Department Chairuen, Deans and the RSC, Appendix A contains the names,
addresses and telephene nuwbers of the members of the RSC,

a., Ex
Chair
Director of Public Safety
Representative from Health Science or Nursing Faculty
Representative [rom Maintenance and Operations
Radiation Safety Officer

b, Ia
One member, qualified by training and experience in the use of
radicactive matesial or radiation-producing equipment is appointed from each
Department which makes extensive use of sources of ionizing radiation,

1.2.5 Meelings

The RSC shall meet at least once per semester and at least monthly
if a propusal for the use of a source of ilonizing radiation is pending RSC
review, An affirmative vote of a majority of the members is required to approve
an application for use of a source of ionizing radiation,

1'2 RCV. 1-92
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1.2.86 Records

The tormal record of the RSC is the minutes of its meetings. The
minutes shall contain a recosd of all recommendations and actious of the RSC,
together with such additional material as the Chair shall deem appropriate to
completeness, The minutes shall be maintained as a permanent record of the
University by the Chair and the file shall be passed from Chair to Chair,

1.3 RADIATION SAFETY OFFICER
1.3 Appointment

The RSO is a staff officer of the University, who 1s appuinted by the
Executive Vice President and functions under the technical direction of the RSC
Ch.ir '

1.3.2 Responsibilities

The RSO shall implement the CUA Radiation Safety Prugram, To that end
the RSO shall:

a. Feriodically review the CUA Radiation Protection Program and
recomnend, for RSC consideration, appropriate changes in order to asintain the
program a1u compliance with applicable regulations and the radiation sxposure of
rodiation workers and the general public as low as 15 reasonably achievable;

b. Control the procurement, transport, storage, use and disposal of
vadiocactive material and radiation-producing equipment for the University;

¢y Determine the suitability of space, facilities or equipment fox
the storage or use of radicactive matsria’

d, Ensure that all CUA facilities which relate 1o the presence of
sources of donizing radiation on the campus are inspected and surveyed or
monitored to determine compliance with regulations and radiation protection
standards;

e, Ensure that periodic leak tests are performed as required on all
sealed sources of lonizing radiation owned or possessed by the University or used
on the campus;

f, Provide appropriate persounel radiation exposure monitoring
devices and radiation survey instruments

£, Ensure that any reported or suspected radiation hazard, incident,

or overexposure at CUA 1s investigated, reported as may be required and corvected
if necessary;

1~3 Rev, 1-92
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h, Maintain all records pertinent (o the radiation protection
program which may he required by law or the efficient operation of the Radiation
Safety Office, to include:

¢ Receipt, distribution and disposal of radioactive material,

0 Inventory of radioactive materisal and radistion=producing
equipment ,

o Radiation surveys aud leak tests of sealed sources,

o Registry of radiation workers,

t Radiation exposure,

¢t Licenses for CUA possession and use of radiosastive materialy

i. Prepare all reports required by law or regulation as a result of
CUA possession and use of sources of i1onizing radiation;

)+ Assist users of sources of ilonizing radiation in their prog-amns
by:
(1) Reviewing their plans for research and test programs
tnvolving use of sources of lonizing radiation,

(2) Providing consultatisn on laboratory design shielding. and
other radiation expyosure control methods,

(3) Reviewing all applications for new or amended authorizations
and submitting comments and recommendations thereon Lo the RSC,

(4) Preparing timely applications for renewal or amendment of
JUA licenses for the possession and use of radioactive material,

(5) Assisting in the development of appropriate radiation safety
procedures,

(6) Providing calibration and minor repair service for radiation
survey instruments,

(7) Providing appropriate signs for restricted areas,

(8) Providing supervision and assistance with respect to
radiation emergencies and spec.al decontamination procedures,

(9) Reporting all instances of non-compliance with regulations
for the control of sources of ionizing radiation to the RSC,

{10) Recommending remedial action to correct radiation safety
infractions;
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V., Operate the CUA Radiation Safety Laboratory 10 provide the
technical support required 1o dircharge other RSO responsibilities, The RSL may
150 be used for the conduct of yresearch by or under the supervision of the RSO,
subject to the same requirements for RSC authorization as are established foy
other CUA users of sources ol jonizing adiation,

1:3.3, Autherity

To discharge assioned responsibilities, the RSO is granted the
following authority:

4. To enter any space where a source of 1onizing radiation is stored
or used;

b, To seize any radioactive material which 15 being stored or used
in a manner which is perceived to represent a threal to persons or propertyq

¢, To suspend any operation with & source of lonizing radiation
which 18 in violation of the user's authorization

d. To deny permission to procure radioactive material ‘o any user
whose radioactive material inventory 16 not current,

1.4 DEANS , DEPARTMENT CHAIRS AND LABORATORY DIRECTORS
Deans, Department Chairs and Laborstory Directors shall:

a. Require compliance with applicable vadiation safety regulations
with respect to the pergonnel and facilivies under their jurisdiction;

b, Budget for and authorize necessary expenditures for radiation
“t'i 3

t. Malntain an up=to=dz’ s 1ist with the RSO of rooms in which
radicactive material is stored or used and a list of rooms in which radiation-
producing equipment is used;

d. Maintain an up~to-date list with Lhe RSO of personnel who may be
handling radioactive material or who may be exposed to jonizing radiation to an
extent greater than 10% of the values listed in Section 3,4, Students whose only
handling of radicactive material occurs incident to a regularly scheduled class
veed not be individually named un the required list,

1.5 AUTHORIZED USERS
1.5 Definition

An Authorized User 1¢ defined as an individual who has been authorized
by the RSC te conduct or direct a research or teaching project utilizing
radiocactive material or radiation-producing equipment,
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The Authoriged User is the key link in the organization for radiation
safety, 01y the Authorized User has both the expertise and the kuowledge of
day=to=day operations to ensure that all work is conducted safely. The remainder
of the organization for radiation exists 1o guide and support his efforts,

Lhad Respousibilities

Authorized Users shall conduct their work in accordance with the CUA
Radiation Safety Manual and applicable Federal and DC regulations; thev shall
cultivate in themselves and others an awareness of the potential hazards in their
reseairch or other activities; and they shall provide adequate facilities,
equipnent, dnstruments, supervision and lostructions to control radiation
hatards, To assist them in the discharge of their responsibilities, further
guidance is provided in Section 3,16,

1549 Autbority

Each Authorized User has the authority, with respect to sources of
ionieing radiation for which he/she 18 responsible, to:

4. Suspend, pending appropriate review and instruction, the work of
any employee, student, or co=worker which is perceived to be & threat to health
Gr property or to be in violation of regulations,

b,  Take inmediate possession of any source of ronizing radiation for
which he/she is respongible which 18 being used or stored in an unsafe manner.

16 ALL MEMBERS OF THE UNIVERSITY COMMUNITY

All members of the University community who use radioactive material
or radiation~emitting equipment shall work in accordance with accepted radiation
safery practices, observe the radiation safety rules and regvlations in this
manual, report unsatisfactory conditions (and make appropriate suggestions) to
Authorized Users, Department Chalrs or the RSO, and obtain guidance from an
Authurized User before undertaking work with radicactive material,
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CHAPTER 2
ADMINISTRATIVE PROCEDURES

2.1 INTRODUCTION

The administrative procedures prescribed herein are intended to
facilitate University compliance with applicable regulations for the coatrol of
iadloactive naterial and exposure 1o lonizing radiation, Authorized Users are
required to comply with these procedures, Any individual who observes practices
or cunditions with respect to radioactive material or vadiation-enitting
equipment which are believed 10 be unsafe should bring them to the attention of
the cognieant Autharized User, Department Chairman or Laboratory Director, 1f the
matter can oot be resolved savasfactorily at this level or the cognizant
individual is unknown or unavailable the RSU should be contacted, In addition,
any individual who believes that there is a violation of the Atomic Energy Act
ot 1954, the regulations thereunder or the terms of the University's licenses
with regard to radiological safety conditions, may request an inspection by
notifyang Region 1, Office of Tnspection and Enforcement, US Nuclear Regulatory
Conmission, 475 Allendale Road, King of Prussia, Pennsylvania 19406, . letter
or telephone (collect calls are accepted at (215) 337-5000), The request must set
forth the specific grounds for the notice and the complainant wmust adentify
himself in the letter or telephone call,

Form NRC=3 NOTICE TO EMPLOYEES (Appendix F) is required to be posted
Conspicuausiy 1o ur near each area which has been designated “restricted” for the
purpose of radiation cxposore control, It is available from the RSO, full size,
or nay be reproduced from the reduced copy in the appendix.

Publications which are rvequired by law or regulation to be made
aviailable to radiation workers are listed in Appendix E, They are available for
inspection in the Radiation Safety Office, together with other publications which
may be useful for planning for the safe use of sources of iounizing radiation,

2.2 AUTHORITY TO POSSESS AND USE RADIOACTIVE MATERIAL
.24 Introduction

No one may bring onto CUA property any vad/os tive moterial in amounts
vhich would ordinarily require a specific 1dcsnse from the NRC without
authorization from the RSC. A separate applicsvy  is  quired for each project
which contempiates the use of radioactive matei.a , ¥ . scope of an application
is the prerogative of the applicant; the scope ¢ an authorization will be
determined by the RSC based ou its evaluation of tae nformation provided, and
the trainivg, experience and facilitics of the applicaat,
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2.2.2 Application for Autherity to Possess and Use Radicactive Material
Application shall be made on Form RS0-2 (Appendix F), Copies of the
form are available from the RSO, Reapplication must be made when an increase in
the authorized amount of activity of a previously approved isotope is desired,
when a significant change of equipment or procedure is desired, or when

additional isctopes are to be used, Instructions to the applicant for completing
Form RSO~2 are contained in Appendix G.

2.2 Beview of Applications
Rev.ew shall be conducted in a manner wnichi
¢ Ensures the radiological safety of the University community,

¢ Ensures compliance with applicable laws, regulations and
licenses, and

¢ Facilitates the work of competent researchers,

a. K30 Review

Each application shall be reviewed by the RSO who shall, within
two weeks of its receipt in (inal foim:

¢ Complete Section 11, Parts A & B, with his comments and
recommendations and forward it to the RSC, or

o Advise the applicant and the RSC Chairman that review cau not
be coupleted within two weeks, the reasons therefor, and the
estimated date of completion, or

¢ Return the application to the applicant with a request for
specific revisions,

When the RSO has returaed an application for revision, the
applicant may:

¢ Make the suggested revisien(s), or

¢ Return the application to the RSO with reasons for disagreeing
with his recommendation(s),

The RSO shall then forward the application to the RSC together
with his comments and recommendations., Unless amended by the RSC, the
recommendations of the RSO shall be binding on the applicant,

b, RSC Review

In order to afford RSC members t.me for careful consideration
and to provide timely service to applicants, the RSC shall meel to review an
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application nol earlier than one week nor later than one month after the
application, together with the R50's comments, has been distributed Lo conmittee
menmbers, When KSC review cannot be completed within one month, the Chair shall
advige the applicant in writing of the reasons therefor and the estinated date
eof completion of the review, Ad a result of its review the RSC may:

6 Approve the application and the rvecommendations of the RSO,
anended as it may find appropriate; or

0 Reject the application,

On approval by the RSC, an authorization number and expiration
date shall be assigned, One copy of the application endorsed by the RSC Chairman
shall be returned to the applicant, one copy shall be provided to the RSO and one
copy shall b retained in the Chadrman's (iles, If an application is rejected the
record shs.’ show the reason(a) therefor, which shall be communicated by the
Chairman, in writing, to the applicant,

2.2.4 Criteqia for Approval of Applications

The RSO and the RSC are concerned only with safety and regulatory
compliance and not with the technical merit of the proposed use of radioactive
material, Their review is to deterrine whether:

4., The applicant has the necessary training and gualifications to
conduct the proposed operation safely;

b, The applicant has the necessary facilities and equipnent Lo use
the radivactive materials safely and 1o a mancer which will comply with
applicable regulations;

¢y  Amendment of CUA license(s) is required before commencement of
the proposed operation,

2.3.8 Termination of Authorizations

All authorizations by the RSC shall terminate sutomatically at the
termination date assigned, which normally will be two years from the first day
of the month following approval, It 1 the rvesponsibility of the Authorized User
to submit a timely request for extension of ongoing programs,

The Authorized User shall notify the RSO at least 10 days prior to
the termination of an authorized use of radioactive material. The RSO shall
ensure that the area and facilities are surveyed thoroughly and advise the
Authorized User and the cognizant administrator whether the area may be reverted
to unrestricted use,
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2.3 CONTROL OF RAD!ATION EXPOSURE OF INDIVIDUALS
4341 Badiation Exposuce Mistoiy

An atteapt shall be made by the RSO to determine the prior radiation
exposure history ol each Authorized User,

2.3.2 Medical Examinatious

Individuals desiring to undertake work with radioactive materials may
be requived by the RSC o undergo medicnl exauination, Depending on the
individual's exposure history, such tests as urine bloassavs, controlled
background body<burden wmeasurements and vadon or carbon~14 breath tests may be
required,

2.3 Personal Monitecing Services

Fach individual who enters a restiicted area under such circunstances
that he receives or is likely to receive a whole bedy dosgse in excess of 100
millirem (50 millirem if under age 18) in aoy calendar quarter, or in excess of
5 millirem in any one day, shall be aonitored for actual radiation exposure as
indicated bdbelow,

The RSO shall provide appropriate monitoring devices or services and
maintain a record of the doses or body burdens recorded, Department Chairs and
Laloratory Directors shall ensure the utilization of such devices and services,

a.,  Film and Ring Badges

Film badges shall be provided by the RSO to those individuals who
regularly vork with or in the vicinity of sources of nuclear radiation which emit
beta particles of energy greater than 0,2 MeV, x-rays, pamma rays or neulrons,
Film badges are normally processed on & monthly basis and readings which exceed
minimum detectable (10 mrem) ave reported to the individusl concerned (aud to the
responsible svpervisor if considered appropriate by the RS0) upon receipt of the
readings from the contractor,

A aepartmental vrepresentative shall be ap; nted by the
Department Chair to distribute, collect and forward film and ring badges to the
RSO, Ir order to preclude unnecessary special service charges by the commercial
supplier, filw and ring badges shall be returned to the RSO prior to the 10th of
each nmonth,

The use of one or more ring badge dosimeters may be required by
the BSC during operations in which the dose to the hands and foreamns is 1'kely

to be significantly in excess of the whole<~body dose. Ring badges shall be
provided by the RSO when required,

b, Focket Dosimeters

Pocket dosimeters shall be worn (in addition to a film ba.ge, if
provided) if & whole+body dose in excess ef 5 mrem is likely in any one day. A
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log of  ocket dosimeter readings nade prior to entry into the radiation ares, and
the readings on exit foon that area, shall be maiotaaned by the facility which
vequives their use, A monthly summary of readings in excoss of 10 mien shall be
furnished to the RS0,

€. Bloassay

Bloassay is the determination of the Kkind, quantity or
concentration, and location of radivactive material du the human body by direct
Cin vive) measurement or by analysis in vitro of materials excreted or iemoved
fiom the body, Depending on the wature of the naterial and the ¢ircunstances,
uptake may oecur by Anhalation, dugestion (swallowing), skin puncture o1
ditfusion through (e skin, All suspected uptakes shall be veported tmwdiately
Lo the RSO who shall provide or arvange for appropriale bioassay services,

(1) Special Jioassay Requicewsals. Lod Toitiumn

ALl persons who handle individual tritium sources (in any
chemical or phyiical form other than in sealed containers) whose activity exceeds
S mallicuraes shall submit urine sanples Lo the RSO for bicassay, The (reguency
of bilvassay shall be westablished by tle RSC and stated in the User's
Authorization, The required foequency shall be no less than that reconmended by
“"Guidelines fur Biloassay Requirements for Teitium" (NRC, Oct 770 or the
appropriate sucoessoy publication,

(2) ppecial Bioassay Mequirements for lodiue

NRC Regulatory Guide 8,20 suggests that biovassays be
pectorned for individuals who handle unsealed quanticties of 1«125 or 1-131 which
exceed cectaln amounts specified under various working conditions, Because
experimental use of radioactive iodine may involve less certainty as 1o the fam
of the material at each step in a process than would standardized operations, and
to ensure compliance with RG 5,20 under all expecimental circumstances, bivassay
services shall be perfoymed for all dndividuals who handle st CUA unsealed
quantities of 1125 or (=131 which exceed 0.1 millicuries, The RSO 16 authorized
Lo relax this reguirement ((n & manner consistent with R.G, 8,200 on the hasis
of the bivassay history of individual users,

a,  Special peecautions for Pregnant Women

Departuent Chalrs, Laboratory Directors and Authorized Users
shall eoswre that women under their jurisdiction who work with sources of
lonizing vadiation are aware that radiation exposure of the fetus may increase
the visk of childhood leukemia, The NRC has published a general guide on vhis
w?)oct. It is reprinted in Appendix C Lo this manual., (See also Sections J.4.1
& 3,16 j(2).)
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2.4 PROCUREMENT OF SOURCES OF JONIZING RADIATION
.41 Badioactive Ma.sisal
a, ln-

Reguests for procurement of all seurces of jonieing radiation,
whether radiation-producing machines, byproduct, source or special nuclear
materi ., sccelerator or artifacially produced radioactive material, or radium
Uy other naturally occurriog radioact ive materialg, shall be subnitted to the RSO
for approval,

Exempt from this requicenent are consumer devices which have been
exempled fron BRC licensing, all natecvials of atomic number less than 8) whose
only radicactivat, is that occurring at natural background levels, and all
materials ol atomic ounber greater than A2 contained as background-level
contaminants in other material,

The RSO shall approve such requests and transmit them to the CUA
Purchasing Department (or other appropriate addressee) provided:

(1} The origindtor has an approved authorization for the source
on file with the RSO,

(3)  The uetivity requested, fo the case of radioactive mate: a4,
will ot result in exceeding the user's limits or the lindts
provided in the applicable CUA license, and

(3)  The Autho ized User's lsutope tnventory on file with the RSO
i% current,

b, Prepdration of Requisitiogns

Requisitions for radicactive material shall be prepared in the
usual manner on the standard CUA requisition form except that such requisitions
shall not contain requests for non-radiosctive materials or laburatory supplies,
A copy of the requisition shall be iucluded for retention by the RSO as part of
the perwanent records of the office, Requisitions for radivactive material shall
ioclude the following infornation:

(1) The words "RADIOACTIVE MATERIAL OLDER",

(2) The identity of the Authorized User and his authorization
number

(3) The syaubol and mass number of each radiowuclide, its
chemical or physical form and the amount of activity
ordered, expressed in curies or becqusrels (or standard
multiples thervof),
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2.442 Radiation-Producing Machines and Equipment
a,  Delindiion

A radiationspredocing machine 18 any equipnent whose primacy
purpose is to produce ionizing radiavion, or which produces doaizing radiation
coincidental Lo its primary purpose such that Lhe exposure exceeds 0.5 mrem/h at
5 em from any accessible surface,

b. Poligy

Before acquiring any radiation=producing machine (whether by
purchase, loan, cousigament for evaluation, or other means), the individual who
is to be privarily respunsible for its use shall consult with the RSU to
determine whethei any special restrictions will be necessary and to acquaint
himself or herself with applicable regulatious,

¢, Piocedure

(1) The responsible individual shall provide to the RSO a copy
of the pusrchase order or other acquisition document,

(2) The RSO shall be uotified immediately upon receipt of a
radiation=producing machine and supplied with the wecessary information for
registration with the geverament of the NDiscrict of Columbia, if registration is
required,

(37 The RSO shall be present Ly survey the machine at its
initial testing and at such additional testing periods as may be required to
satisfactorily characterize the radiation field under all operational modes,

2.5 PROPOSALS 7OR CONTRACTS AND GRANTS INVOLVISG TONTZING RADIATION
2.5.1 lInvestigatoy Responsibilities

Each proposal for or solicitation of support (of whatever {orm, such
a4s & contract, grant, gift, ete,) for research which anticipates the use of
radivactive material or other sources of ionizing radiation shall be submitted
Lo the RS0 for review prior to submittal to the Dicector of Sponsored Programs
and Research Services, The purpose of the RSO review is Lo ensure that the
proposal budget includes the cost of such radiat.on wonitoring and protection
devices and equipment as may be appropriate (if not already at hand), and to
evaluate the prospective impact of the proposal on the KS0 operating budget, The
investigator submitting the proposal is urged to involve the RSO suff.ciently
early dn ils pieparation that agreement may be reached with respect to the
required equipment and [acilities, Any disagreement which cannot be resolved
betiveen the investigator and the RSO shall te referred in writing ‘o the Chair
of the RSC for resolution by the Committee, whose decision shall be bindiog.
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.63 Loggiug

The RSO shall maintain & log of all incoming radiocactive material ia
which is indicated the date of receipt, the syabol and mass number of the isotope
aud its chemical or physicas form, the activity, the supplier, the Authorized
User, apd the user's receipt for the material,

2.6,4 Jnspection

All incoming shipvents of radioactive material shiil be wnspecied by
the RSO in accordance with 10 CFR 20,1906,

2.6.5 Delivery to Authorized User

Upon satisfactory completion of the arrival inspection, the RS0 sha'l
deliver the materias or inform the Authorized User (or his Departmenta! ov
Laboratory office) of its availability for pickup, The User or designated
representative shall receipt for the material un the form provided by the RSO,

- OUTGOING SH.¢MENTS GF RADIOACTIVE *AT

No individual or organi- ‘Lion, excer. b o+ as authorized to ship
ur tramnsport radiocactive materjal frea a car o ion to an of{~campus
location, Exempt from this requi emeunt are con v ¢ vices which have been
exempted from NRC licensing, all materials of at ©  .u er less than B) whose
only radioactivity is that occurring at maturss b " grousd levels, and all

materials of atomic number geeater than 82 contaned as backgr md=level
cuntaminants in other material,

Authorized Users desiriug to ure CUA-possessed radioactive material
at an off-campus site shall contact the RED who shall ensure thet appropria @
arrangements are made in accordance with Univessity licernses and agplicable
regulations, Authorized Users anticipating such a requirem U are cautiovned to

allow considerable lead time, since an amendment to A license wmay be
required,
2.8 TRANSPORTATION GF RADIOACTIVE MATERIAL ON C, w&i .

Padivactive material may be hand~carried outside of restricted areas,
and between buildings on~campus, provided that the followiug conditions are met:

a. The material is enclused within a shatter-proof container which
is properly labeled,

b. The radiation exposure does not exceed either 20 mrem/h at the

gurface of the container or 5 wmrem/h al a distance of one meter [rom ihe
container surface,
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¢. There is no delectable contamination of the container's exterior
surface as determined by a wipe test and survey meter measurement of the wipe
test, and

4, During transit, the radioactive material is in the continuous
possession of an individual who is authorized to use or transport the material,

2.9 INVENTORY OF SOURCES OF TONIZING RADIATION
2.9.1 Palicy

Licenses granted the University by the NRC impose total possessica
limits for radivactive material by zlement name and mass number, and by chemical
or physical form, Certain naturally ovccurring radivactive materials and much
equipment which produces jounizing radiation is not subject to fedeial ur jocal
guvermaent license requicements, However, iun order to ensure that the University
both remains in compliance with the possession limits amposed by license(s) and
to protect the health and safety of the University community, the RSO shall
maintaiu g runpieg ioventory of all sources of jonizing radiation (as defined by
Table I1) on the campus, or possesscd by University Departwents or Laboratories
at other authorized locations, Exemp! from this requicrement are consumer-type
devives which coutain small quantities of radivactive material or emit small
quantities uf radiation and which have been exempted from license control (e,g.,
watches, lustrument dials, cathode ray tubes, etc,). Alsuv exempt are all
materfals (except source material and special nuclear materiz!? whose gnly
raJigactivity is that ¢ curring at natural background ievels,

1a order ¢ piru ide the RSO with the information required to carrvy
out this duty, the inventury control procedures described in the following
sections shall be followed by all Authorized Users of sources of lonizing
radiation,

2.9.2 Lonsnmable Radioactive Material
a, Definitiou

Consumable radicactive material is defined, for inventory control
purposes, as radivactive material which is withdrawn incrementally from a stock
container for user=-determined end use,

b. Radioactive Mateyial Iuventory Coutyrol Number

A radivactive material control number (RMIC) shall be assigued
by the RSO to each container uf consumable radivactive material received., The
RMIC number shall be permanently affixed by the Authoriced User to each stuck
container and shall be used in identifyving tre material in all inventory records,
(The user may, in addition, have his own udentiflication of the material,) If the
contents of the original coatainer are partitioned into two or more stock
containers, eacn shall have permanently allixed the RMIC uumber and a letter
suffix, A stoch conmtainer whose residual contenls ars expected to be disposed of
to radwaste in less than one month need not be assigned a RMIC suffix,
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¢, BRadioactive Material Inventory Control Form (RSQO-1)

Form RSO<]1 (Appendix F) shall be prepared in duplicate by the RSO
for each container of consumable radivcactive material received, The original will
be used to maintain the RSO master inventory; the copy will be delivered to the
Authorized User with the radiocactive material, The Authorized User shall maintain
the form current by recording the date, quantity and disposition of each
withdrawal from the container, The Authorized User shall prepare (with copy to
the RSO) and maintain current a sepavate RMIC form for each stock container
assigned a RMIC suffix,

d. Radigactive Material Disposal Report

Interim disposal of consumable radicactive material into radwaste
holding containers in the vser's laboratory shall be recorded on the appropriate
RMIC form, In addition, a running record of radicactive material deposited in
each container shall be maiutained, Based on these records, a Radicactive
Material Disposal Report shall be prepared and shall be delivered to the RSO with
each lot of radwaste, The disposal report shall show the total activity in
millicuries for each chemical species and mass number included in each container
of radwaste,

2.92.3 Sealed Sources

Sealed radicactive sources, and other radicactive material which is
not intended to be consumed by incremental experimenial use (such as liguid
scintillation standards or other liquid reference standards) shall be recorded

on a master inventory by each Department or independent Laboratory, Form RS0=3
{Appendix F) shall be used,

2.9.4 Radiatiou-Producine Equipment

A detalled description of each rydiation-producing machine, as defined
in Table I1, shall be provided the RSO by the using Department, As a minimum, the
information provided shall include:

a, The manufacturer's name, address, telephone number and local
representative, il any;

b, The name, model number and serial number of the unit;
¢, The nature and intens: , of the radiation emitted;

d. Whether the radiation field is confined within the equipment or
extends outside the equipment:

(1) During normal operation, and

(2} When the equipment is accessed for maintenance;
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e, In the case of equipment intended to produce an iomizing
radiation field external to the equipment, the field shall be
sufficiently characterized to permit assessment of the
radiological health implications of its use;

£+ Tldentification of safety devices incorporated to protect the
operator and others from the harmful effects of such radiation,

2.10 INTER-USER TRANSFER OF RADIOACTIVE MATERIAL

2.10.1 Policy

Radioactive material and radiation-producing machines (as defized in
Table II) shall be transferred between Authorized Users only with the prior
knowledge and approval of the RS0,

2.10,2 Procedure

Radioactive material to be transferred shall be taken to the Radiation
Safety Office where each container will be logged in, checked for external
contamination, removed from the RMIC record of the former Autherized User and a
RMIC form prepared for the new Authorized User 1u accordance with Section
20902'

2. 11 CISPOSAL OF RADICACTIVE WASTE

2.11.1 Policy

No radwaste may be disposed of by conventional methods, This means
particularly that solid radwaste may not be placed in the standard waste
containers to be collected by housekeeping personnel and that ligquid radweste
shall not be discharged into the sewer. Incineration and burial of radwaste on
the CUA campus ave prohibited. Radwaste contaminated only with short-lived
isotopes will be collected by the RSO and held for decay in accordance with the
provisions of applicable licenses, After decay, radioactive markings will be
removed or obliterated, surveyed to confirm the absence of detectable
radioactivity and disposc? of to ordinarv trash.

Radioactive material combined with or in the form of material which
is either hazardous, (such as toxic chemicals, live viruses, aflatoxin, etc.)
shall not be disposed of by any of the means herein authorized without prior
authorization from the RS0 1n each instance, The Authorized User shall advise the
RSO of proposed experiments involving these or other unusual radwaste disposal
prublems pricor to ipitiation of the eaperiments, The RSO, after consultation with
the RSC and the Director of Envirommental Safety, shall furnish appropriate
guidance to the Authorized User,
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Section 2.1 or Section 2,12,1, or by a User iu disagreement with the actin of the
RSC., Such appeals shall be in writing and shall set forth succinctly the factual
basis for the appeal.

2,13 EDUCATION AND TRAINING FOR RADIATION SAFETY

The Radiation Safety training team consists of the RSO, the
Departmental RSC representative and the Authorized User, Each brings different
trainiug and experience to bear on the problem of radiation safety, It is
expected that they shall work together to ensure the adequac ' of the radiation
safety training of CUA radiation workers, as well as students whose only use of
ionizing radiation may be in a closely supervised laboratory course. To assist
them in sharing the University's obligation te provide radistion safety training,
this section imposes on each of them certain responsibilities which partially
overlap.

2.13.1 Responsibility of the RSO

The RSO shall ensure that education and trainming of CUA radiation
workers required by law, regulation, or safety considerations, is accomplished
to an extent consi<.ent with their work, To this end he shall, as appropriate:

4. Supplement Lhe prior training of applicants for authorization to
use radicactive mateyrial or radiation-producing machines in order to assist them
to qualify themselves for work they desire to undertake;

b. At the request of a Departmental RSC representative or Authorized
User, conduct or assist in training for radiation workers;

c. Maintain a record of such training conducted by himself,
Departmental RSC representatives and Authorized Users;

d. Acquire and maintain current a collection of radiation safety
related referruce publications consistent with the nature and extent of the use
of ionizing radiation at CUA,

2.13.2 Besponsibility of Deparimental RSC Represenlatives

Within each department the overall responsibility for ensuring the
radiological safety education and protection of CUA personnel using, or in the
proximity of the use of, sources of iounizing radiation rests with Departmental
RSC representative, He/she shall:

a4, Ensure that each Authovized User within the department provides
appropriate radiation safety instruction of all radiation workers for whose work
and safety he is respousible;

b, When necessary or desivable, conduct or assist in conducting
radiation safety training for departmental radialion workers;
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¢, Keep the RSO informed regarding the need for and the
accomplishment of radiation safety training.

2,13, Respousibility of Authorized Users

Each Authorized User is directly responsible for the safe use of
radioactive material aud radiation-producing equipment for which he is
responsible by all perscus who may be permitted to use them, He/she shall:

a, Ensure that they have obtained the training and indoctrination
required tu enable safe working habits and to maintain the radiation dose to
themselves and others as low as is reasonably achievable;

b,  Teach those for whose radiological safety they are responsible
(by instruction and example) the use of sale technigues and the applicatiou of
appioved radiation safety practices;

¢, Enlist the assistance, as appropriate, of the RS0, the
Departmental RSC representative, or others, in training their radiation workers
in matters of radiation safety;

d. Maincain a record of the radiation safety training of each
individual coucerned (The record need not include incidental instruction of
students whose only use of radivactive material or radiation=-producing equipment
is in a regularly scheduled laburatory course under the direct supervision of
appropriately trained individuals);

¢, For educat .oaal or safety purposes, consider the advisability of
conducting (or requiring others to conduct) experimental procedures "cold", to
ensure that the envisaged procedures are sound, before they are performed with

dispersible radicactive material. (The RSC may su-require by the terms of a
User's Authorization,).

2,14 INCIDENT AND EMERGENCY REPORTING

2.14,1 Authogized User Besponsibilily

Each Authorized User shall notify the RSO immediately of the following
types of incidents involving sources of ionizing vadiation subject to his
control:

d Poussible personnel contamiaation by or ingestion of radioactive
material;

b, Suspected overexposure to radiation;
3 Unanticipated contamination of eguipment or facilities;

d, Misplacement, loss, or suspected theft of radicactive material,
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Any other individual (including co~workers, subordinates or students)
possessing such iaformation shall communicate it immediately to the Authorized
User, if known and available, If the responsible Autherized User is unknown or
unavailable, the individual shall notify the RSO,

2.14.2 RSO Respousibility

The RSO shall investigate all reporis of incadents iavolving ionizing
radiation, He shall intorm the Chairman of the RSC of hus findings and recom=
mendations, The RSO shall prepare, for the sigunature of the RSC Chairman any
notification to the NRC, or other regulatory agency, required by law or regu-
lation concerning such iucident., Prior to making a telephonic or telegraphic
notice Lo the NRC (if such 1s required), the RSO shall advise the most junior of
the following Univeraity Officials who can be reached: The R5C Chairman, the
Executive Vice President or the President, If none of these can be contacted, the
RSC shall make the required notilication, take charge of the emergency situation
which required the notice and inform the indicated University officials as sooun
as practicable,
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"ATRBORNE RADIOACTIVITY AREA" means a room, enclosure or area in which
airborne radioactive materials, composed wholly or parily of licensed material,
€x1sts in concentrations == (1) In excess of the derived air concentrations
(DACs) specilied in Appendix B to 10 CFR 20,1001-20,2401, or (2) To such a degree
that an individual present in the area without respiratory protective equipment
could exceed, during the hours an individual is present in a week, an intake of
0.6 percent of the annual limit on intake (ALI) or 12 DAC-hours, No such area
shall be created by any CUA user without the express counsent of the RSC,

3.3 POSTING OF RESTRICTED AREAS

The RSO shall furnish, and the responsible Authorized User shall post
at each entrance to a restricted area, a sign bearing the radiation caulion
symbol, the word "CAUTION" (or "DANGER"), and one or more of the following
wordings as may be appropriate: “"RADIATION AREA", "HIGH RADIATION AREA"™, or
"RADIOACTIVE MATERIAL",

The words "RADIOACTIVE MATERIAL" shall be included on the signis) for
each room in which is used or stored radioactive material in an amount exceeding
10 times the quantity specified in Anrandix C to 10 CFR 20,1001-20.2401 (Appendix
B to this maoual),

The name and telephone nuabers (office and residence) of the
responsible Authorized User of each restricted area shall be included on or
adjacent Lo each sign required by this section,

3.4 PERMISSIBLE EXPOSURES IN RESTRICTED AREas

Each Authurized User shall control his operaticus so that no
individual over 18 years of age who is permitted to work in a restricted area
under his control receives from sources in the possession of CUA a dose
equivalent in excess of the limits set forth in Section 3.4,1. The exposure of
individuals under 18 years of age shall be limited to 102 of these values,

NOTWITHSTANDING THE PRESCRIBED LIMITS, ALL OPERATIONS SHALL

BE CONDUCTED SO AS TO MAINTAIN RADIATION DOSES AS LOW AS 1S
REASONABLY ACHIEVABLE

3.4.1 Occupational Dose Due to External Exposure

The maximum permissible dose equivalent to the total body shall be
100 mrem per week, (The dose to an embryo/fetus during the entire pregnancy, due
to occupational exposure of a declared pregnant woman should not exceed 0.5 Rem
(5 mSv!'. In the absence of an intake of radioactive material, Table 3.4.1
provides appropriate guidancs for limiting external expusure,
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TABLE J.4,1 MAXIMUM PERMISSTBLE OCCUPATIONAL DOSE IN RESTRICTED AREAS*
ORGAN-—- : WEEKLY QUARTERLY ANNUALLY
Rew Rem 7Rem
Total body 0.1 1,25 5
Skin of whole body or any extremity 1.0 12.5 S0
Lens of the eye 0.3 3.75 15

— - -

*Exposure of persons under age 18 shail be less than 10% of the tabulated values,

3,4,2 luternal Exposure

Irternal exposure, i.om ingestion and inhalation, is contrelled by
appropriate work habits (Sec, 53.18), and by limiting airborne (Sec,3.5) and
surface contamination (Sec, 3,6), and measured, when necessary, by bivassay (Sec,
2,3.3.¢), An annual limit on intake (ALI) is specified in the regulations, by
isutope (10 CFR 20 App. B, Table 1),

3.5 AIRBORNE CONTAMINATION LIMITS

Avrvorne radicactivity concentration limits have been established to
prevent overexposure of any organ in the body as a result of breathing
contaminated air, The limits are specified in 10 CFR 20, Appendix B, Table I,
The tabie lists, by isotope, the annual limit on intake (ALI) avd the derived air
concentration (DAC)==-that concentration which, if breathed for 2000 hours, would
result in iohalation of one ALI, If move than one isotope is airborne, the sum
of the fractions rule is applicable.

3.6 SURFACE CONTAMINATION LIMITS

Surface contamination limits for restricted and unrestricted areas
on the CUA campus are given in Table 3.6.]1 and Table 3,6.2 (RG 8.2)), These
limits are subject to the following conditions and interpretations:

a, The tabulated limits are to be used as guides and, in practice,
professional judgment shall be used by the RSO to determine the acceptability of
the actual contamination,

b Although it is believed that t'e recommended limits woul. not

result in a health hazard, good radiation protection practice dictates that
contamination levels should be kept as low as is reasonable achievable,
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3.9 LABELING CONTAINERS OF RADIOACTIVE MATERIAL

3. 91 Requiremeuts

Each container of radivactive material which is left unattended shall
bear a durable, clearly visible label bearing the radiation caution symbol, the
words "CAUTION (or DANGER), RADIOACTIVE MATERIAL", the chemical species and
massnumber, the guantily of activity present as of an indicated date, and the
specific activity in curies per gram (or curies per cp’ of liquid solution). In
addition, the RMIC number shall be af(ixed in accurdance with Section 2.9.2.

Procurement of labels is a User responsibility, The RSO can provide
vendor infurmation,

3.9.2 Exceptions

Certain exceptions to the labeling requirenent are authorized by 10
CFR 20,1905 and 10 CFR 20, Appendix C, In general, quantities .ess than 0.1 ALI
and concentrations lower than those authorized for discharge .0 the sewer need
nol be labeled, However common sense sugpests that 211 meterial which are
intended to be used 4s radicactlive material be descriptivelv labeled,

3.10 STORAGE OF RADIOCACTIVE MATERIAL

All material which requires a"RADIOACTIVE MATERIAL" label stall be
stored only in a restricted area and in a manner which provides adeguate
protection against fire, explosion, [looding or unauthorized removal,

fadivactive matérial shall be stoved in a suitable container and the
dirzct radiat'on from the container shall be limited by shielding in accordance
with Section 3.12.

3.1 RADIOACTIVE WASTE

Radwaste shall be stored and disposed of only in accordance with the
detailed procedures set forth in Appendix D,

3. 12 SHIELDING SOURCES OF IONIZING RADIATION

All sources of lonizing radiation, including stock materials, in a
restricted area shall be shielded so that the dose equivalent rate shall not
exceed 100 mrem/h at any exposed surface of the coutainer or shield, or 5 mr/h
at 30 centimeters from any exposed suriace of the container or shield, The
exposure rate in the nearest uurestricted area accessible to personnel shall not
exceed 0,5 mrem/h,
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3:13 MISPLACEMENT, LOSS OR THEFT OF RADIOACTIVE MATERIAL

Discovery of the misplacemeut, loss or suspected thefit of radivactive
material shall be repurted promptly to the RS0, who shall be guided by applicable
regulations in nolifying appropriate authorilies,

3. 14 EQUIPMENT USED FOR RADIOACTIVE WORK
3141 Bemoval of equipment (rom Restricted Areas

Equigment which has been used for radivactive waterial or which may
have become contaminated by radioactive material shall not be removed from a
restidcted area to an unrestricted area (e,g,, repair shup, machine shop, uther
laburatoiy, cleaniug facilily ov return to vendor) until demunstrated to be free
of contamination in accordance with Table 3.6,2,

342 Bepaly of Contawminated Equipment

Equipment to be repaired or modified on site in a restricted area by
Universily or coutractor personnel shall be decontaminated, if practicable, prior
Lo servicing, Il decontamination to the levels prescribed iu Section 3.6 for
"Release of Material" is unot practicable and the repair or modification is
warranted by the value of the equipment, the work shall be directly supervised
by the Authorized User who shall ensure thal appropriale precavtions are taken
for the radivlogical safety of those *+ing the work, Users are encouraged to
consult with the RSO il there is any doubl about how Lo proceed,

J3:.14.3 Vacuum Systems

Vacuum lines which are built inte fume hoods or which discharge into
a central vacuum system shall not be used for procedures in which radicactive
material could be drawn into the line, A separate vacuum pump exhausting into a
fume hood which has been approved for use with radivactive naterials shall be
used ionstead; a pump exhaust €ilter may be required., A pump, once so-used, shall
be considered contaminated until demoustrated ctherwise.

3,15 SURVEY INSTRUMENTS

3.15.1 Erocursment

The RSO shall furuish appronriate survey instruments ‘o each
Authorized User so that an instrumenl is available in each laboratory in which
radioactive materials, other than tritium, are used,

3,15.2 Calibration

All radiation protection instruments, such as area or effluent
monilors, survey meters, and pocke!l dosimeters, shall be calibrated at least once
in each calendar year and at intervals wol tu exceed 15 months, They shall bear
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a4 label indicating the latest calibralion date and the name of the person or
company which performed the calibiation.

Ameter instrument is considered to be calibrated when it reads within
108 of the correct value at two poiuts (approximately 1/3 and 2/) full scale) on
each range to be used, or if it reads within 20% of the correct value and a
calibration curve is [urnished for each range to be used, The RSO  provides
calibration service at no charge tu the user,

3:.13.3 Repair

The RSO is responsible f[or maintenance and vepair of all CUA-owned
radiation protectica inslruments,

J. 16 RESPONSIBILITIES OF AUTHORIZED USERS

The primary responsibility of Authorized Users with respect to
radiological safely is to ensure that the radialiou exposure of Lhemselves, those
for whose radivlogical safely they are responsible, and the public, is nut only
maintained within the liwits prescribed in, Lhis manual, but 25 low as is
reasonably achievable, To this end Lhey shall:

A Be familiar with, comply with, awl require compliance be others
with, the instractions in this manual and their authoilzations lor use of sources
of iinizing radiation;

b. Plan adequately for experiments and cmergencies, coasulting the
RSO when sppropriate;

¢, Teach those for whose radiological safely they are responsible
(by instruction and example) the use of safe techniques and the application of
approved radiation safety practices (The RSO will conduct or assist in such
instruction on regquest);

d. FEusure that agpropriate radiation survey and monitoring equipment
is available and used, and that it is funclional aud calibrated when due;

e, Ensure ilhat appropriate protective equipuent (e,g., shielding,
exhaust hoods and filters, glove buxes, etc.) is available and properly used and
maintained;

f. Maintain a curvent working vecord of the receipt and disposition
of radicactive material charged to them;

g Limit the use of sources of ionizing radiation charged to them
to individuals over whom they have supervisory control and to locations specified
in their User Authurizations, and ensure that ne unauthorized use is made
thereofl ;

h. Allow only authorized persous o enter rooms speci{ied as
restricted areas;
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is Establish for each restricted avea for which they ave responsible
a daily laboratory "Close~Down" procedure Lo ensure that:

(1) Survey meter measurements (except for tratium) have
eslablished that external radiativn and cootamination levels are within
permissible limits,

(2) Rudiation sources are properly labeled and stored,

(3) Experiments which will be in progress afler normal woirking
hours either will be properly attended or represent ne hazard (o those who have
access Lo the spaces,

(4) The ared is secured agaiusl unauthorized access,

s Iaform the RSO, in a timely manuer, when:

(1} They cannut fulfill their respunsibilities as Authorized

Users due to expected protracted absence [rom the Universily (With the approval

of the BRSC. anuther may be appointed ‘o serve in the Authorized User's absence),

(2) The Authoriced User or a radiation worker under the
Autherized Usur's supervisiou has declared she is pregnant,

(3) Changes are anticipated in the work under the Autharized
User's supervision which may iucrease the probability or extent of expusure to
ionizing radiation,

(4) Changes are anticipated in personnel woirking with sources
of ionizing radialion,

k. Taform the RSO immediately If any of the following circumstances
18 Kiown or suspecled:

(1) Exposure of an individual to external radiation in excess
of 50 mrem in a single exposure or 100 mrem in any vne week,

(2) Inhalation, ingestien oy injection of radicactive material
by auy person,

(3) Accidental release of gadicactive material to the
atmosphere, surfaces, drain or ventilation system,

3.7 RESPONSIBILITIES OF INDIVIDUAL USERS

3.17.1 Definition

"Individual User" is delined Lo mean any person whe works with sources
of lonizwog radiatiocu under the supervision of an Authorized User,

3-9 Rev, =92

TR e v s e e e e L e A e L e A e e s e ——



PR R rep——
¥ i

T T e e e St T T

THE CATHOLIC UNIVERSITY OF AMERICA RADIATION SAFETY MANUAL

3172 Rer o ansibilities

Individual Users shall conduct their operations o0 as to maiutain the
radiation exposure of Lhemselves and others 2s low a8 is reasonably achievable,
To this end they shall:

4, Understand and comply with the work habits prescribed in Section
3,18, and the instructions received from the Authorized User to whom Lhey are
respousible;

b, Wear prescribed persomnel moniloring equipment and proteclive
clothing during wll werk with or in Lhe vicinity of sources of ionizing
radistion;

¢, Consult the Authorized User Lo whom they dre responsible BEPORE
PROCEEDING if they have any doubt aboul Lhe correctuess or s1fety of an intended
procedure;

d. Inform the respounsible Authorized User and/or the RSO inmediately
if any of the following circumstances is known or suspected:

(1) Exposure of any person to external radiation in excess of
50 mrem in a single exposure or 100 mrem in any one week;

€2) Innhalatiou, ingestion or injeclion of radiocactlive material
by any persou;

{3) Accidental vrelease of radivactive material to the
atmusphere, surfaces, drains or ventilaltion system of the room;

e, Keep accurate records of the use and disposal of radioactive
material entrusted Lo them;

. Make no authorized use or disposition of radicactive mal . ¢

3.18 WORK HABITS
3.18.1 Preparatory

Befure any work is undertaken with radivcactive material .hich could
produce siguificant external or internal expousure, attentien shal e given to
precautionary measures, including the use and adequacy of hoods, filters, remote
handling equipment, respiratory protection, etc, The RSO shall be consulted on
specific operations which depart from previously authorized procedures,

FOR NON~ROUTINE OR HIGH-LEVEL OPERATIONS UTILIZING
UNSEALED MATERIAL, THE USER SHALL CONDUCT TRIAL RUNS,
USING STABLE ISOTOPES, OR LOW-LEVEL RADIOACTIVE
MATERIAL CONCENTRATIONS, SUFFICIENT TO [ .4ONSTRATE
THE ADEQUACY OF PROCEDURES AND EGUiIPMENT,
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3.18,2 Protective Clothing

Suitable gloves shall be worn during all work with uusealed
radivactive malerial or when contamivalion is pussible, Extra care shall be
exercised Lo prevent contaminstion when there is & break in the skin below the
widsl, Dispose of gluves Lo radwaste after use, Proteclive glasses or goggles
shall be worn if there is & pussibility of radicactive contamination of the eyes,

Appropriate protective clothing, such as voveralls, labordaloiy coals,
rubber aprous, and shoe covers, shall be worn vhenever contamination of clothing
wilth radivactive material iy possible, Proteclive clothing shall not be worn of
Laken out of Lhe local areas iu which its use is required unless mouitored and
found [ree of contanination, Under no condil iuns may protective clething be worn
in eatiug places,

3,18.3 Malerdals Hapdliuvg

a¢  Prior to parforming an vperation on or with a source of jouizing
radiation, radiation levels shall be neasured, Remole handling toals, such as
forceps and Longs, shall be used for handling 4 source which causes an exposure,
atl contaect, ia excess of 50 mrem/h,

b, When working with a source of devizing radiation which emits
penetiating radiation of sulficient joteusily to produce signilicant eaposnre
a4 survey meler shall be used to monitor work in progress to confimm the
adequacy of shielding vr remole haundling Louls,

¢, When performing operations which might produce airbarue
contamination (e.g., evaporation, sawdiug or grinding, translers of unsealed
powder or volatile radicactive waterial, etc,), approved exhaus' venlilalion
shall bLe used, When reconmended by the RSO, apprupriate filtration of effluent
air shall be provided.

Approved exhaust ventilatiouw means a hoed, glove box, or local
exhaust facilily which has been approved by the RSO for wock wilh the guantity
and type of isctope to be used., Approved facilities shall be so-designated by
printed labels attached Lo the veantilation unit by the RSO,

d. Work which can result in contamination of work surfaces shall be
done in trays, The choice of Lray malerial «ill depend on the chemicals to be
handled a.ad the relative merits of dispusable vs. decontaminatable trays,
Ad jacent work surfaces shall be lined with an absorbent matevial having a liner
which is impervious Lo the chemical compounds to be used, Cousideration should
be given to Lhe desirabilitly of similarly lining the tray,

€, Work aress shall be kept clean and free of equipment and
materials not required {or Lhe procedures in prugress,

[. Unsealed radicactive material shall be stored in shatterpronf
plastic containers when practicable, Glass conlainers used Lo slore radivactive
material shall be stored and transported within a shatterprool protective suler
conlainec,
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g. All containers of radivactive material Lo be left unatlended
shall be properly labeled,

he Contamiuated equipment and tovls (glassware, hotplates, stitreds,
hand tools, elc,) shell Le appropilately identified and 1solated [rom other
equipnment if it is to be retained for future use. Ouce usd for radio-active
work, such material soall wvot be jemuved feom a4 restricted ares until
demonstrated Lo be (ree of contamination in accordance with Section 3.6, unless
1L is packaged and removed as radwaste,

o Apparatus shall not be washed intu the sewer system i it
contains auy activily appreciably above background when neasured with an
appropriale suivey meter,

Js  Special care shall be exercised when assenbliong, disassembling
and mamipulating contaminaled glassware in order Lo minimize the risk of
vontaminated wounds,

3. 18.4 Hygiene
a. MOUTH PIPETTING OF RADICACTIVE MATERIAL 15 FORBIDDEN!

Nut wounly is the practice unacceplably dangerous, but the
precision and speed of modern pipettiug equipment far exceeds Lhat obtainable by
mouth,

b, Ealing, preparing, vr storing food or drink is forbidden in rooms
where work with unseajled sources is laklog place or where removable contaminat iou
exists,

e Smoking is prohibited in all restricted areas,

d. The hands and forears shall be washed thoroughly belfore handl ing
any object which goes into the mouth, nose or eyes and un completiou of work with
unsealed radicactive malecial; a survey meter shall be used to coufire [reedom
from significant contamination when apprupriate,

e, Personnel working in areas containing radicactive mateérial shall
"wash up" before eating, smoking, or leaviug work; they shall make hand and shoe
surveys, when appropriale, prior Lo leaving a resiricled area where operalioas
with unsealed sources are conducted,

{. Food, drink and photographic film shall not be stored in a
refrigevator used for storage of radivactive material,

s Application of cosmetics in restricted areas should be
discouraged and may be prohibited if, iu the opinion of the Authorized User or
the RSO, prohibitiun is warranted in specific restricted areas,

h, Keeping [lingernails shert miniwmizes the probability of

contamination and of puncturing the {ingertips of protective gloves,
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ks IT, in the course of work wilh uusealed radiosctlive material,
perseual contamination is suspected, work shall be stopped (as sovon as can be
dune wilhoul creating a greater hacard) and a survey wilh 4 suitable instrument
shall bLe made, This shall be f{ollowed by auy required decontamiuation and a
further survey, Rouline precauciondry surveys shall be made al intervals.,

1.19 USE OF RADIOACTIVE MATERIAL IN ANIMALS

& Radivaclive malerial shall not be used in experimental animals
wilhout the appiuval of the RS5C, The RSO shall be advised when authorized work
is conmenced,

b. The use of animals for experinental purposes shall be cousistent
with the guideliues scl Forth an DHHS Publication No, (PHS) 86-2) (Revised 1985),

Ca The Authuriced User is primarily responsible for the care of
avimals during the course of an experiment and s responsible for the safle use
uf the radivactive material involved, The RSO is respunsible [or ensuring Lhat
Lthe uue of the radivcctive material conforms to the regulations of Lhe NRC and
this Universily,

d, The Authorized User shall indoctrinate all persens who haudle o
work in the wvivinity of radivactive auwimals as Lo the dose levels, Lime
limitalions in the area and handling requirements [or ULhe animals and their
excrela,

e. Injection of radivactive material should be performed in trays
Lined wilh absorbenl material,

f. All cages housing radioactive aniwals shall bear a radiation
caution label which idenlifies Lhe isuvlupe administered, activily iunjected ox
otherwise administersd per animal, date ol aduinistration, asd the identity of
the responsible Autho ized User,

E. All cvages, equipment used, auwd the room housing the animal(s)
suall be considered contaminated unt il demonstrated otherwise, The RS8U shall
monitor Lhe area fur cuntamination,

h, Adequate ventilation shall be proviewd when animals are kept
after injection with radivactive malerial which may become volatilized and
disperved inlo the roowm (e.g., tritium and ilodine),

X Anamal excreta may be disposed of via the sewerage if the
caleculated activily coucentralton does uol exceed that listed ipg 10 CFR 20,
Appendix B, Table 3 (Appendia B of this manual), and if it is not mixed with
sawdust, woud shavings or other absorbent malecial; otherwise the excreta shall
be placed in plastic bags Logelther wilh sufficienl absorbent material Lo
eliminate (ree liquid and disposed of as dry radwaste,
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J«  Dead animals shall be placed in plastic bags and kept (rvzen by
Lhe responsible invesligator peading dispusal, Arvangements shall be made by the
responsible investigalor with the RSO for dispusal of contaminated carcasses,

3,20 RADIATION-PRODUCTING MACHINES (RPM)

Radiatiou=prodocing machines (or equipment) are defined in Table I1
4l the beginninug of this manual,

3.20.1 Exenplion [rom Regulation

Equipment is nol subject Lo these regulations il the production of
ionizing radiation is wol ils primary purpuse gud Lhe exposure does uol exceed
0.5 mrem/h at 5 ceutimelers [rom any accessible surflace,

3,20.2 RSO Respousibility and Authurity

The RSO shall be permilled access to radiatioa=producing equipment
for the purpuse ul luspeciion and survey,

The RSO shall:

4, Survey each RPM at its iniltial tesling and &l subsequent
intervals wol Lo exceed one year, Annual re=survey 1s not requiced if the machine
is nul in use, but & survey shall be conducted at the [irst resumpliou of
operalion,

b, Establish safety restrictious on the use of ecach RPM for the
protection ol eperating personnel and the public, (Should the principal
Authorized User believe Lhat RSO-established restrictions are tou strict, a
review by the RSC may be vequested; the requesl shall be addressed, in wribing,
to the Chair),

¢, Conduclt an orientation lecture concerning the hazards and safety
precaul ions associated wilth the use of each type of RPM which shall be atteunded
by each individual who is Lo be authoriced to uperale the equipment wilhout
direct supervision,

d, Halt the use of any RPM which whose operation presents a
radiation haczard,

€, Repurt violation of the salety restrictions, the general salety
rules in Sectien 2,20.3, or lack of vperator cuooperation to the RSC,

3.20.3 Gene -1 Salety Ri.les

Radiativn~producing equipment shall be operated only by designated
persommel,  Designated persousel are  detined as  "Principal Users" or
"Lechnicians", Qualifical tons of Praucipal Users shall be submitted to Lhe RSC
for appruval ou Form RSO-4 "Qualuflications of Principal Users of Radiatiou=
Producing Machines" (Appendix F), Qualifications uf technicliass shall be
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evaluated and approved by a Prancipal User aond written wotification of this
ualification shall be on file with the RSC and pussessed by the technician,
Techuiciaus shall uperate radistion=producing machines under the svpervision of
4 Principal User, Studenls and others who use RPE as part of a regularly
scheduled course or vt & very dulrequenl basis ave exempl from the regquirement
of registialivu with the RSC, pruvided that such operation is conducted under the
direct supervision uf a Principal User, All RPE shall be uperated in sccurdance
wilh the [ollowing poovisivus:

&, Areas in which RPE is located or is being used shall be pusted
wilh the chatacterdistic "Caulion (ur Danger) Radiation" or "Cautivu (or Dauger)
X=ray»" wigu Lo warn unauthuriced persounel (row enlering Lthe radialion area,
The contiols fur each RPM shall have a decal slating "Cavtion (vt Dauger)
Radiatzou -~ This Machine Produces Radiation When Eoergiced.," Tn c et L a i n
iustances, olther precaulions, such as lockiug the entrances tu the rooms, lockiug
the machine controls, vr the use of automalic salely devices, may by required by
Lhe RSC,

b, PRadiation-producing equipment shall not be vperated without the
presence ol the RS0 if it has nol been operated lfor mure Lhan oue year,

Coe A portable radiativn=pruducing machine shall not be uperated at
locatious outside the laboralury where Lhe machine has been surveyed withoul Lhe
priur approuval ul the RSO,

d. Each radiatiou=producing machine shall be disconuected from its
puwer source or locked Lo preclude operalion when not in aclual use,

€. The uperator shall clear the primary beam and scaller exposure
dareas of all persommel before operating the machine and assure that all esseulial
personnel are adeguately shielded,

B Personnel monitoring devices shall be worn by the vperator and
all others present duving vperation of any machine which is capable of crealing
an exposure [ield in excess of 25 wrem/h at any accessible location,

g. The vperator shall never expose himsel{ or uthers to the divect
beam of the machine aud sust wot enter an exposure or targel room while a machine
is o operation unless adequately shielded,

he  All decidents invulving radiatiou levels in excess of those
authoriced or anticipated, or possible exposures of persounel in excess of 100
wrem, shall be reported immediately Lo Lhe RSO.

2 A primary beam shall not be directed Lowards an iuterior wall,
ceiling or flooy in Lhe abuence of primary beam shielding.

s All  operating persounel shall observe all  restrictions,
established by the RSO ov RSC, on the use of RPE, They sha!l Lriug to the
attention of the RSO discovery ol a potentially hacardous mode of operation which
has not been auticipated by such restrictivns,
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k., The structural shieiding requirements [or any new iustallation
ur for an exis'ing installation in which changes are countemplated shall be
discussed wilh the RSO, The implemeutation of these requirements is subject to
prior R3C approval,
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CHAPTER 4

SPECIAL INSTRUCTIONS FOR UNIVERSITY STAFF DEPARTMENTS

4.1 INTRODUCTION

Radiation precaution signs and labels apply to all personnel. They
do not mean that a hazard exists unless it is explicitly so-stated; they do wean
that a hazard could exisl 1f iuappropriate action were taken, Most frequeutly
these signs mean that radivactive materials are present in shielded containers.,
These containers, which may be of metal, glass or plastic (depending on the type
ol radiocactive material contained, are iudividually labeled and should wot be
tovched cr moved b stall po onoel who must pecform work in a restricted area,
All working areas of these rooms are checked [requently for radioactive
contam.nation and are safe for work by c¢leaning, maintenance or security
personnel

4,2 HOUSEXEEPING

The Director of Mousekeeping shall ensure that all housekeeping
persounel (whetheo University oy contractor emplovees) who are assigned tu work
in Hawnan, Maloney, McCort-Ward, Nursing-Biclogy and Pangboru Halls koow and

understand the following rules which bave been established for their safety:

a, Housekeeping personnel shall not du any work inside & fume hood
ur glove box which buars a radiation warning sign,

b. Housekeepiug personnel shall remaln outside any area wilhiin a
laboratery which is roped off with a yellow and magenta radiation warming rope,
4,3 MAINTENANCE

The Director of Maintenance shall obtain prior clearance from Lhe
Radiation Saletly Officer before permitting maintenance work to proceed on the
following types of facilities.

4, Fume hoods beariug a radiation warning sign.

b. Ducts and blowers which service fume hoods bearing a4 radi. .jon
warning sign,

Cs Pits or sumps in the sewer system for Hannan, Maloney, McCort-
Ward and Pangborn Halls,

d. Any facilities in the Quonset Hut,
®, Any vther facilily wheve there is any question as Lo the possible

presence of radioactive contaminatiun,
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4.6 SPONSORED PRCGPAMS AND RESEARCH SERVICES

The Assistant ! “deric Vice President for Sponscred Programs and
Research Services shall e 2 that:

Each proposal for or solicitation of support [or research, which
indicates that the use of radicaclive waterial or other sources of ionizing
radiation (such as X-ray or ¥-ray diffraction machines) is intended in the course
of the proposed research, has been veviewed and eandorsed by the University
Radialion Safety Officer befo + it is released to the addressee, The endorsement
of the Radiation Safetly Officer is solely for Universily internal purpuses and
should uet accompany the proposal when it leaves the University.

4=3 Rev, 1-92
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Lthose emergencios which are credible with respect Lo his use of doniging
radiation, Guidance ix provided in this Chapte: of the CUA Radiation Safety
Manual, Each Authorized User shal.:

&, Prepare and maintain curt 1t an energency plan for each
restricted area for vhich he is responsible, A copy shall be provided to the RSO,

b, Post the energency plan conspicuously in each restricted area,

o Ensure that all personnel authorized 1o woirk dn a restricted area
are fawmiliar with the enecgency plan,

d, Vrepare a4 complete written history of each emergency and
subseyguent related sctivity, incloding corrective and preventive aclions, This
report shall be d livered to the RSO within 15 days of Lhe emergency,

5,3 EMERGENCY RESPONDURS

Authorized Users o) sources of londzing radiation on the CUA campas
are requived (by Section 3,3) o post at the entrance to each restricted area the
name and telephone wombes(s) of the individuals to be contacted in case of an
enwrgency,

The CUA Radiation Safety OfFicer may be reached on extensior 5206 and
at 703«671+1659 after working hours, If neither the Authorized User nov the RSO
can be reached, any technically qualified member of the Radiation Safety
Committer may be called, The nanes and telephone numbers of the commit tee members

are listed in Appendix A, Call Public Safety (5111) for all evenls requiring
emergency assistance,

5.4 PROCEDURES FOR SPRCIFIC TYPES OF EMERGENCIES

5.4.1 Adchorae Consaninatdon. Radioactive dust, mist, fumes, gases,
v TRAnLeC vapors

a, EVACUALE all other persounel immediately,

Hold breath and, to the extent possible, close windows and tura
of f window adr conditioning units, Turn ON all hood blowers,

Leave the youm,
Close and lock the door to preclude unauthorized entry,

by  HOLD all personnel iuvolved jmmediately outside the room and
inslruct them tou stay in one location to prevent the spread of

contaminalion,

¢y ISOLATE the adjacent corridor against traffic and speciators,
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d.  NLTIFY the RSO; hold persounel for his airival, and assist him
in evaluating hazards, determaning re=entyy times, and wonitoring for personnel
cuntamination, (NB: 0 an aiv conditioning system serviug Lhe affected laboras
tory serves other rooms, evacuate Lthose tooms until the extent of the spread of
contaminat ion can be e Juated,)

S Contaninated Personnel = Uninjured
A Exterval Contamination: See Sectiow 5.5, Decontamination,

b, luternal  Contamavation: See Section 5.4.), Contaminated

Capua, Lies,
5.4.3 Coulaninated Casualtivs
a, Delipition

Individuals who have (or are suspected Lo have! becone luteinally
contaminated with radivactive wmaterial by dugestion, respirat ion, contact with
an open wound, punclure, or contact with the eyes shall be considered Lo be
contaminated casualties,

b, Supeortiog Boergency Plans

Radiation Ewergency Plans have besn prepared by the Department
ol Consumer and Regulatory AMffairs of the Government of the Digtrict of Colunbia,
These plans provide for respouse, as appropriate, Ly the Fire Department (Fire
and Ambulence Services), Police Department, Hospitals, and the Department of
Consumer and Regulatory Affairs, The contact point for initiation of DO
government assistance is the Department of Consumer and Regulatory Affairs,
Pharmaceutical and Medical Device Control Divislon, during normal working hours,
and the wmain DC government telephone switchboard at all other times, All
hospitals .. the District of Columvia except The George W shington University
Hospital and Sibley Memorial Hospital arve prepared to receive asnd Lreat
contaminated casualties, Because of (ts facilities and proximity to the
University, the Washington Hospiwal Center, located at 110 Irving Street, NW
(approximately one mile west of the campus), is the hospital of choice for
coutaminated casualties originating on campus, The walter Reed Army Medical
Center, Jocated L 6825 Sixteenth Street, NW (565-2501), is prepared to provide
emergency treatment of conlaminated casualties if, for any reason, civilian
huspitals in the District of Columbia are unable to provide service,

¢ Emergsucy Action
(1) DIAL 727«7721 (B:15 AM to 4:30 PM, Monday through Friday).
This places you in direct contact with the Pharmaceut ical and Medical Device
Control Division of the Department of Consumer and Regulatory Affalis of the
District of Columbia,

ur 727-1000 (At all other times) (Main DO government
gwitchboard)

5-1 Rev, 1-92
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f {2) REPORT, "1 have 4 radiation emergency"

State the nature of  the <“mergency, the manber  of
contaminated casualties, their exact ocation, and the
peueral nature of the dnjuries,

Ask _for Ambulance, Fire Equipmert, Police, as appropriate,

Tell Lhe pernon angweriug the call to alert the ewergency
rout al the WASHINGTON HOSPITAL CENTER,

: ‘) NOTIFY the University Divector of Radistion Safely (Office,
. ext 5206, or Home, TOJ-671+1659),

(4) STANDBY Lo assisl energency response versonnel as required,
Post sumeoune outside the building tu direct energency
persunnel Lo the scene,

(5) PREVENT RADIOACTIVE CONTAMINATION SPREAD, Keep bystunders
away s0  that & radivactive spill de  wot  spread
unnecessarily, Unless preveated by fire, fum . ete,, keep
4 casually in one place Lo awalt arrival of emergpency
personnel .

(6) FIRST AID pecoures should be used in the same mauner as for
4 sirilas vovontaminated casualty, If the cond:tion of Lhe
casualty peroats, contaminated clothing should be removed
and coutaminat=y skin washed with water and soap or mild I
detergent, Bul if clothing change and washing pose any 1isk :
of avcreasing vhe severily of injuries, dou't do it, The
guantities of radiosctive material in use at the University
are dnsuflicient 9 pose a significant threat tu the
casvalty from external contaminat ion during the period from
initial anjury o treatment and decontaminat ion at the
hospital,

do Biaci Saands ShiGh Moy fa fautasisdead

Manoie cuts, abrasions, punctures, burns, etc,, which may be
contaminated do not wnecessarily requirre activating the DC Government Radiation
Emergency Plan, If a casualty can be transported to the Wasbington Huspital
Center without risk of contaminating a personal or Cawpus Security vehicle, the
following procedure may be preferable:

(1) CALL Washingtun Hospital Center Emergency Room (877-a701),
Tell them the nature of the casualiy and the contaminanl and
that the casualty will be brought (o the Ewergern<y Roum.

(2) CALL the Upiversily Director of Radiation Safety (Office
exl, 5206 or Hume 703-671-1659),

bh=4 Rev, 192
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|

(3)  REMOVE contaminated clolhing from the casually, Replace it
' with a sab caat or other available garment, Cover
| contamingted shoes with plastic

|
i
|
1

(4) NASH contaminaved skiu with water aed sosp or wild
detergent, J
|

g {5)  WRAP contaminated skin areas with plastic, paper or cloth
| Lo mindnize the likelihwod of comtamivation of other

clothing, skin and vehicle,

Emergency Room, 110 living Street, NE, for wound
| decontaminal ion and diessing, Public Sacety (ext, 5111) will

(6) TAKE Lhe casualty to the Washinglon MHospitsl Cenies l
provide Liausportation on request,
|

v Miner Wounds Not Reguiciog Medical Allention

1
If the concentration of radivactive material in the contaminat ing
solution is known Lo be less than Lhe maximun pernassible concentration for
untestiicted release (Appendix B, Table 2 of (0 CFR 20 = Appendix B Lo this |
wanual), the decision to week medical altesiion can be made solely on the basis
of the nature of the physical injury, IT medical attention is nol required, Lhe
following procedure will provide adequate deconlaminat ivn:

(1) Encourage bleeding tu {lush the wound, while irrigat ins with
copious quautities of water,

(2) Use the decontaminat ion procedures of Section 5.5,
Explusion |

r Proper response o an explosion dwvolving radicactive material :
corsists of appropriate responses Lo the physical and radiological health hazards '

5.4.4

which accompany the explosion: |

@, Alrborne Contamination:  See Section 5.4,1
' b, Contaminated Porsonnel:  See Section 5.4,2 l
i ¢, Contaminated Casuaities: See Section 5.4.)

d, Fire: See Section 5.4.5 :
| 54,5 Fire |
'l, a. Lall Fire Department = (Dial 9=911) |
|

them and not need them Lhan vice versa,

|
[' 55

Tell them radicactivity is involved, I' is far better to have
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Lo Aclivate the Building Fire Alam

Use judgement, Must laboratory fires puse no threal to the rest
of the building, but if there is & Lthreat of spread of significant quantities of
radivactive waterial, the building alaim should be used, Any available personnel
not needed on the scene should be used Lo pass the word su that the building is
actially evacualed, Have someone call Public Safety so that personnel can be kept
vut of the bullding until the situstion i& brought under control awd for
assistance dn directing Fire Department responders Lo the scene,

e, Use Fige Extinguisher

CO; 18 sale on any type of laboratory Fire except burming metal,
for which sand is recommended, N'se water or chemical extinguisher anly ou paper,
Stay and Cight the [ire watil the Fire Department ariives, uuless thiealened by
fumes or radivactivity release,

d.  Pull the Plug

1 ele trical i electronic equipment is smokiug or burning, the
fault which caused the trouble could have by=passed switones and fuses, Most such
fires go oul when the plug Is pulled, 11 Cire theeatens Lo spread, turn off all
other wlectrical eguipment Cincludiog window air conditioners) excepl hood
blowers before leaving,

€. Whew Ly Gel Out

If [ire seriously theeatens radloactive material storage areas
o1 s likely to generate airborne radiosctivily from an experimenl in progress =
GET OUT, 1r smoke or nou=radioactive fumwes interfere with breathing, get out,

(. Notify the RSO aud the Deyartment Chais

Call both of them (at hume, il after hours) as soon as the
s‘lualion pemits,

&, Stand By

Make & note of the events, people present, ete,, while it is
fresh in your mind, If there is any possibility thal auyone is contaminated by
radivactive material, hold them in the vicinaty if possible until they have been

checked Ly the RSO, or al least by & survey meler,

5,4.6 =xlernal Radiation Exponure

The only source of lonizing vadiation on the CUA campus which is of
sufficient inleasity that emergency response Lo exteruval exposure could be
required 1s the cesium=137 irrvadiation unit, located in Roem 40 Hannan Hall. The
cesium~137 drvadiator is capable of hazardous expusuies only in the event of an
urauthorized attempt to disassemble the unil, Because ol its lecalion in a
restricted area, and welded construclion, this is considered exceeiingly
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wilikely, Therefote wo detailed plan f(or dealing with external radiation
exposuies is provided, The (ollowing guidelines are valid (or any such incident

i Evacuate the victin from the radiation field to & von-radiat fon
diea,

b Treat the victim for shock = keep hin horizoutal and warm,

e Use the Contaminatled Casualty Plan, Section 5.4.3, to call fu,
ansislance,

S.4.7 Radioactive Spills

When liquids or powder=foim radivactive naterials are spilled, the
primary consideratious are to (1) preveut the spread of the comtaminat ion, (2)
prevent additional persons v objects from being contamiosted, and (3) minimize
the evapordation or suspension of Lhe waterial into the soom adr,

#e Miner Spills
(1) NOTIFY persons iu Lhe area
(2) PREVENT SPREAD

0 Cover Liguid spills with absurbent paper,
O Dampen dry spills thoroughly, taking care nol to spread

the contamination, Use water unless chemical reaction
with water could generale aitborne contamiuat son, in
which nase o0il should be used, Cover dampened spill
with absorbent paper.

€ Exclude unnecessary persousel (rom the spill area,

O Mark off spill area with chalk, marker pen or grease
pencaly rope it of f and post warning signs Lo create a
personne]l barriesr,

0 Hold poteatially contarinated personiel in a nearby area
until skin, clothing and footwear can be surveyed,

0 Remove contaminated clothing before noving personuel to

a4 clean area. Preserve (U for RSO evaluation,
(3) CLEAN UP

Use disposable gloves (and renote handling towgs (if
appropriate’, Fold and insert absorbent paper into a plastic bag and discard in
the radwaste container, together with uther contaminated materials, such as
dispusable gloves, Follow RSO guidance wilh respect to further decontaminstion
requirements,

§«7 Rev, 1-92
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NB: Except in cases ol incapacitation, the primary responsibility for cleanup
and decoptlamination rests wilh Lthe person(s) responsible fur Lthe spill,
The RS0's respousibility is to provide guidance and Justruction so that it
is done salely and adequately,

(4) SURVEY

With a GM survey neter (uther technigques may be required for
Lritium and some other isolupes), check the area around the spill, plus the
hands, clothing and [oolwear of all potent fally contaminated personuel,

(5) ROTIFY the RSO au soun as pussible, Permil wo one Lo resume
normal work dn the area until RSO approval is obtained,

be  Madur bpills

A majur spill is defined as a spill which entails a risk of
alrborne comtamination iu excess of the maximum permissible concentration in
restricted areas (10 CFR 20, Appendix B, Table I = Appendix B Lo this manuasl ),
or external radiation expusuie rates In excess of 50 mrem/h 4t 30 centimetlers,

(1) CLEAR THE AREA

Notily all persous uot required [ur response to the spill
tu vacale the room,

(2) PREVENT SPREAD

0 Cover & liguid spill with absorbent paper, pads, or
vermiculite, bul do not attempt to clean it up,

O Dampen a dry spill with water (0il if chemical reaction
wilh water could generate airborue contamination),

Lheu cover the spill as above,

0 Confing the movement of potentially contaminated personnel
until survey indicales i- ¢y are uncontaminated,

© DO NOT attempl to clean up unless properly Lrained or
proceeding under RSO guidance,

(3) REDUCE EXPOSURE

© If spill is on the skin, [lush thoroughly with water and
follow decontamination procedures in Section 5,5,

¢ If spill is on clothing, discard outer clothing at once,
Preserve il for evaluation by the RSO,

0 Shield the source, af penetrating radiation is involved
AND if it can be douwe without further contamination or
significantly ducreasing your radialion exposure,
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of the contaminants, If it 1% nevessary Lo remove Lhe remainder, chemicals can
be used on Lhe outer layers of skin upon which the contamingtion has been
depusited, Because of the rigk of tujury Lo Lhe skin surface, these cremicals
(Citric avid, potassiun permauganate, sodiun bisullite, ete.) should be applied
wilh caulion, prelerably under medical rupervision, Types uf lanvlin=based ¢creams
are used Lo offset local drratation of skin suifaces alter decontaminal iun,
Contaminants should be removed Lo the naxiium (easible extent at the site of the
Jaeadent .

Remiove any clothing or squipnent found tu be contamineted belore
determining the level of skin contamingl ion,

Decontaminate any dieas of the budy found Lo be significantly mote
contaningted thau surtounding areas, This spot cledaning is necessary Lo reduce
Ltue spread of contamivalion Lo clean areas of the body which might otherwise
vecur during shuwer ing. Open wounds should be sealed or covered duriug Lhis spot
cleaning Lo prevent additiovnal contamination Lrom being washed into wounds,

1T the contamivalion is geoneral over large portions ol the budy
sutfaces, a very Lhorough shower is necessary. Speclal attention most be paid Lo
such arvas as the hair, haonds and (iogernails, After showering and monitoring,
the regidual contaninalion can be removed by spot cleaning.

Avuid the prolonged use of auy one method of decoutaminat jun, Repeated
ineffective decontamination methods may drritate the skin and thus hamper Che
success ol noie suilable procedures, No one chenacal Lredtnenl is known to be
specilic for all of (he elements wilth which one may become conlaminated,

Avuid the use of o ganic sulvenls, Organic solveals may increase Lhe
probabllity of the radivaclive materials penetrating througa the pures of the
shin, Oxalic acid is a4 polronous compound and is not Lo be used uader any
circumstances,

5.5, Hand Decontaminalion

Numerous excelleonl products are commercially available for geuneral
purpuse decoutamination, If one or more of Lhese is available it can be used
walely Lo remove hand contamination, lu mosl instances nolhing more will be
required, An incomplete 1ist of such products woald include the trade names Lifl
Away, Micro, Rad=Con, and Radiac Wash, If none of Lhese is avallable, or if their
use 18 unsuccessful, one or morve of Lhe following technigues cau be Lried,

Wash the skin thocoughiy with an abrasive hand soap (such as Lava)
and waler, paying special altention Lo areas belween the [iugers and around the
Cingermails, Repeal the procedure 4f monitoring indicates that there has been
improvement but that there is contamination remaining on the skin in anounts
above tolerance,

Apply a sequestrant=de'ergent Liguid mixture (4 5% water solution of

a wixture uf 308 Tide, 65% Calgon, and 5% Carbose), Repeal Lhe procedure if
yesulls prove sncoursging,
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Apply A seyuestrant-detergeul crean (a 42 Carbouse, 3% Versene, 8%
Tide, and 85% water misture), Rub thoroughly into the skiu (wi Approsinalely one
minute, Repeat Lhe Lrealmenl as lung as Lhe results show Lhat the conlaminant is
being 1emoved,

Another method is Lo place the contaminated hand{s) in surgical gloves
with the culls Laped Lightly to the wiist, The resullanl perspiration altler an
hour or two of wear will usually wash the contamination Crom the pores of the
wkin, CAUTION: When removing gluves, be sure that they are turued ioside ool
Aoy, pull thew ol Lruw Lhe cufls and not the Clngertips, Discard the gloves Lo
radwante and wash hands horoughly,

5.5.4 Area Decontaminatl on

When an ares becomes contaminaled, preparalion for decuntaminat lon
should be staited promptly, This vot only wioinizes the Tikelihood of spread, but
usually nakes Lhe job easier,

4, Cover clean areas in Lhe vicinity with absorbent paper.

b, Control the (low of contaminated Liguids: Apply absutbers, raise
barriers (putly, ele,), seal cracks in [loors, Lench Lops, elo,

& Remenber Lhat al? i 3 104, , EPERE it Lvawhiees aned
are contaminaled until 0wmunut:uteﬂ athaaul»«.

d,  Nolify the RSO, who will assist in determining the extent of and
the hacard associaled with the conlaminat ion,

(1) Soulutivus of detergenls, EDTA, Radiacwash, elo,, may be used
to decontaninale many smouth, uwun=porous suilsces,

{2) Metals = Lowsvalue netallic objects should be discarded Lo
radeaste, Oily surface [ilms may have Lo be removed Lelure
deconlaninat ion messures are effective, Various conmercial
degreasers and urganic solvents may be consideced, depending
on the nature of the (ilw to be renmoved., High normality
avids, conceutraled acids, or aqua regia may be used of
teeded and il the surfaces will withstand such Lreatment,

(3) Concrete or brick = Solulions of HCL, used with commercial
strubbers, Probably will not be conpletely successlul.

(4) Glassware = Appropriate solvents or detergents, ur discard
Lo radwaste,

(5) Linoleum, asphalt tile, vinyl tile, ete, = il well waxed
before coulamination, temoval of wax with solvenls oo
scouring powder and steel wool may decontaminate, Or the
(loor cuvering can be jeplaved, In some cases, a radio=
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| active liguid will have penetrated, via cracks and joints
[ in a flovr covering, Lo the madn (loor sutface, 10 will then
. be necessary Lo remove the [loor covering in the of fected :
| areq and decontaminate the main fMoor suilace,

|
F

(6) Wood = Saud (with carelul attention Lo dust contrul ), plane,
o discard o radeaste,

(" Palnted surlaces = Paint remuvers,

f. Decontaminalion Standacd

‘ An area is vonsidered Liee from radivsctive conlaningl ivn shep
4 wipe Lest shows removable conlaminalion Lo be l’aa than 1000 dgw/100 or' of
belasgamma enilters and less than 100 dpn/100 oo’ of alpha emitiers, Higher
Limits may be tolerable in sume restricted areas (See Section 3.8,4); luwer

r !%?ltu should be applied il decontamiustion can be acconplished with (easouable
! ellort,
}
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APPENDIN B
STANDARDS FOR PROTECTION AGAINST RADIATION

Appendix B consists of Title 10, Code of Federal Regulations, Part 20 (10CFR
200, entitled "Standards for Protection Against Radigtivn, “as amended from
Liine Lo Lime, A copy of the curvent version is distributed with this manual
fur rveference,
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APPENDIX C

INSTRUCTIONS CONCERNING PRENATAL RADIATION FXPOSURE

Appendix € consists of US NRC Regulatory Guide 8,13, entitled "Tustructions
Concerning Prenatal Radial ion Exposure,” as revised from Lime Lo Lime, A copy
of the current version is distributed with this manual for reference,
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APPENLIX D

DISPOSAL OF RADIOACTIVE WASTE & SURPLUS RADIOACTIVE SOURCES

D=1 DEFINITION
Radivactive waste (radwasie) is defined to wean:

8, Unsealed radioactive material, of whatever chemical or
physical form, whose retention is wo lunger desired by the respousible
Authorized User,

b, Material or equipment which is, or i1s presumed to be
contaminated because of ILs use in association with radivsctive material
(e.g., disposable gloves and other protective clothing, glassware, tray and
bench coevers, tools, ele,),

s Sources ol radivactive material which have been determined
by the RSO to bLe:

(1) Leaking beyond allowable limits and not economically
repairable,

(2) Reduced below useful activitly by radioactive decay, or
(3} Surplus Lo the needs of Lie University and of individual
replacement value less than $500,00,
D2 INTRODUCTION
This Appendix provides detailed lustructions for the handling of all
radwaste which is generated on the CUA campus, from its initial generation in
the laboratories of Authorized Users until it is lawfully removed from the
campus, Radwaste shall be disposed of only in accordance wilh the provisious
of this Appendix, Specifically radwaste shall NOT be:
a, Incinerated on the CUA campus,
b, Buried un the CUA campus,
G Deposited in ordinary trash comtainers, oi

d. Transported off campus except by duly licensed persons,

€, Discharged to the sewer via laboratory sinks,

D=1 Rev, 1-92
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D=} DISPOSAL TO THE SFWER
a, RSO Autherdly.

The RS0 is authorized to release radioactive waste to the
sever in accordance with applicable regulations, Authorized Users shall not
release radloactive material to the sewer except that incidental (o routine
cleaning of laburatury ware,

b, Record Keepiug,

The RSO shall maintain & log in which is recurded all
radiocactive waste releases to the sewer, The record shall include the date,
isotope and activity with respect tou each rolease,

D=4 RELEASE TO VENTILATION EXHAUST SYSTEMS
D=4, 1 Release Coutrol

All operations in which significant atmospheric radicactive
contamination could be produced shall be performed wusing local air
filtration, a glove box, & fume hood, or combination thereaf as set forth in
the User Authorization,

D-4.2 Releases to Recirculatiog Air Systems

Unless otherwise authoriced by the RSC, the l-hour averaged
concentration of radiocactive material entering an exhaust duct of a recir-
culating air system shall not exceed the limits of 17 CFR 20, Appendix B,
Table 11, Column 1,

D=4.,3 Releases Lo Qutdoor Adr

In the case of a duct exhausting directly (unfiltered) to the
outdoor atmosphere (e.g., fume hood or glove box exhaust), the RSO shall be
notified immediately if there 18 a release of airborme radioactive material
in concentrations which, if averaged over a period of 24 hours would exceed
the ilimits specified for the material in 10 CFR 20, Appendix B, Table II,
Coluwmn 1,

D=4, 4 Permissible Averaging Tine

Determinations of the average concentration of radicactive
material way be made with respect to the point where the naterial leaves the
exhaust duct, Concentratious may not be averaged over a period longer than 24
hours without prior authovication of the RSC,

D~2 Rev, 1-92
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D+5 SPECIFIC DISPOSAL INSTRUCTIONS FOR RADWASTE

All radwaste shall bLe segregated into special collection
containere in accurdance with the rules contained in this Seclion,

D=5 Relindtions

For waste managenent purposes, radwaste is categoriced by class
and isutope, Five classes are used: Animal, Aqueous, Dy, LSC, and Organic.

d ANTMAL : Animal carcasses which are cuntaminated with
radiosaclive maleijal,

b. AQUEOUS : Radwaste whouse primary solvent is water, 1t may
contain dissoulved ur suspended organic matten,

¢. DRY: Radwaste, except used liquid scintillation
vials, which contains oo free Liquid, eitner because Lthe material is "dey" in
the couventional sense of the word ot because cewent or other approved
material has been added to absorb small quantities of free liguid which may
be present

d. LSC: Liguid scantillation cocktail which contains
radionctive materjal

e, ORGANIC: Radwaste whove solvent(s) consist solely of
arganic liguidis), Tt may contain dissolved ur suspended lnorganic matter, It
may nol inclode scintillation cocktail, whether radivactive or nut,

D~5.2 General Rules
D-5.2.1 Segregalion

The Authorized User is responsible fur segregation of radwaste by
Class, and within class, by isotope, LSC waste shall also be segregated by
the comeercial name of the cocktairl it contains,

D=5.2,2 Radwaste Containess

a. Containers for the temporary accumulation of radwaste in
lodividual restricted areas shall be:

o Distinctively different [rom trash coutainers used (o1 non=
radicactive trash;

0 Comspicuously marked on opposite sides with the radiation
symbal (10 CFR 20,203), Logelther with the words "“Caution"

{or "Dauger"), "Radioactive Material";
(continued)

D~3 Rev, 1-92
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¢ Conspicuously labeleu to indicate the class of radwaste
and the isotoupe which is contained;

o Lead=lined or shielded, il tequired in order to satisfly
Section D<5,2.3.

D-5.2.3 Exposure Lamitalion

The totul amount of radwaste placed in any container shall be
coustrolled so that the radistion exposure al oue (ool from the container |,
less than 10 mrem/h and Lhe exposure a4t contact with any surface of the
container is less than 50 niem/h,

D-5.2.4 Lrece tivas Agaiust Chemical Reaction

Material shall not be pul inle a radwaste cullection container
il there is any pussibility of a chemical reaction during storage which night
cause Cire ur explosion, o1 cause the release of chemically toxic or radio=
active gases. Solutions shall be adjusted to pH 6<8 prior Lo disposal into a
liguid container,

D=5.2.5 Awimal Cargavses

Swall aunimal carcasses containing administered radionuclidos
shall be placed in sealed plastic Lags, Lagged with the dale, animal type,
the isotope name and the Ltotal sctivity in midsicuries, The carcasses shall
then be stored in an appropriately laveled [reezer uniil the isotope decavs
to background levels or arraugements have been made with the RSO for disposal
by a licensed _ommercial f[arw,

D«5,2.,6 hmm

Each coutainer of radwaste shall bear a radicactive label on
which is entered the date packaged, the Authorized User's name, waste class,
isotope name, and total activity, The label ou LSC waste shall also iuclude
the commercial name of the cocktaill, LSC waste whose only radivactivity is
due to H=) or C=14 shall slsu be labeled to indicate whether the activity
concentration is LOW (less than 50 nanocurie/gram) or HIGH (greater thau 50
nanocurie/gram),

D=5,2.7 m‘l

Radwaste which is properly packaged and labeled will be picked
up from individual laboralories by the RSO and trausported to the CUA
radwaste storage and handling facility for interim management and ultimate
shipment Lo a licensed low level waste site,

D-5,2.8 Stugage

The RSO is authorized to store radwaste in the CU. radewaste
storage and handling facility, for the purpose of accumulating shipments of
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economical siee Tor Lranspurt to & licewswed low level wasle site, In the
evenl Lhal access Lo a low level wastle sile is dended, the RSO is author oed

to store radwaste iu the designaled CUA radeaste storage and hand g
facilitly until sile access is restoced,

D6 DISPOSAL OF SURPLUS RADIOACTIVE SCURCES

A ravivactive source, vither than consumable adiosct bve naters
lal, which is surplus Lo the needs of an authoriced User, may bei

a,  Transferred Lo gauothier Authoriced User in accordance with
Section 2.10,2, ur

b, Translerred Lo the RSO,
D=6,2 Somices Surplus Lo the Needs of the University

The RS0 may take the f(oliowing a.tion with respect Lo a
radio ctive source, olher than cunsumable radioactive material, which is
trav ferved o the RSO, as surplus, by an authorized User:

4. Trowsler the source Lo another Authoriced User who b < @
weed and an Authorlczation for it,

b, Retain the suurce [or the University,

co  Trausler the seurce Lo another licensee, wilh the approval
ufl the RSC,

d, Dispose of the source in accurdance wilth applicable
regulativns, and/or loan agreements (in the case of sources
uot owned by CUA),
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APPENDIX E
PUBLICATIONS AVAILABLE TO RADIATION WORKERS

Appendix E consists of three sections, Section 1 lists those documents, required
by 10 CFR 19 '0 be made available to red.ation workers, Section 2 is a partial
1isting of additional documents which are available for reference by interested
persons at CUA, and Section ) consists of Title 10, Code of Federal regulations,
Part 19 (10 CFR 1%, entitied "Notices, Instructions and Reports to Workers,
Inspections, : as amerded, (The current version is distributed Lo users with this

panual )
E«1, DOCUMENTS REQUIRED TO BE AVAILABLE

The below=1isted documents, reqaired by 10 CFR 19,11 to be made available
to radiation workers are svailable for inspection in the CUA Radiation Safety
Office, located in Room B-1SA Pangborn Hall:

a. 10 CFR 19

b. 10 cFPR 20

Coe CUA .., oroduct Material License No, 08-02075~03

d. CUA Irradiator Liceuse No, 08-02075-04

e, CUA Source Material Licenge No, SUD=157

£, CUA Special Nuclear Material License No, SNM-164

8. CUA RSC Authorizations for Possession and Use of Radioactive Material

E~2, ADDITIONAL DOCUMENTS MELD BY THE RSO

Additional documents, which are available for review in the CUA Radiation Safety
Oftfice and which may be useful in planning for the experimental uge of icalzing
radiation, include:

a, USNRC Regulatory Guides

b. Reports of the International Commission on Radiological Protection

e Reports of the Interuational Commission on Radiation Units and
Measurements

d. Reports of the National Council oa Radiation Protection and
Measurements

e, DHHS (PHS) 86-23, Guide for the Care and Use of Laboratory Aunimals

ORNL NSIC-65, Filter Handbook

8 HASL=300, EMl Procedures Manual

h. Selected publications of the International Atomic Energy Agency

Numerous other publications of radiological health interest

E-1 Rev, 1-92
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APPENDIX F
RADIATION SAFETY OFFICE FORMS

TITLE
Radioactive Material Inventory Control
Application Lo Possess and Use Radicactive Material
Inventory of Sealed and Plated Radioactive Sources

Qualifications of Principal.Users of
Radiation=Producing Machines

Cualifications of Individual Rudionuclide Users

Rotice to Employees
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APPENDIX G
; INSTRUCTIONS FOR COMPLETING THE APPLICATION TOR

|

|

|

| USER AUTHONIZATION (Form RSO=2)

| The following instructions are keved to the entry nunbers on the form: |

la, The principal iovestigator 16 the person who will be responsible |

for the sale storage and use of radicactive material by hinself or others. '

a When the application is approved by the RSC, the principal lavestigator

becumes the “"Authorized User" referred tu thioughout the *adiation Safely
Manual,

1b, Users are perrons who will work wvith the material with or
| without the direct supervision of the Authorized User, If the material is Lo
| be used by students ‘n a directly supervised and vegularly scheduled
? laboratory course, so indicate; such students need not be named in Lhe
| application,

le, Potentially exposed personnel shall include at least all persons
authorized to work in the same room with the material, In the case of pene=
trating radiation (Xerays, gamma rave aud neutrons), indicate contiguous
rooms (including those above and below) or areas which could be affected by
utishielded sources, If authority for sources in excess of one millicurie is
rtquaﬂ.d.

I Indicate the building and room numberis),

Ja. Each isotope shsll be identified by the name or symbol of the :
chemical element and the mass nuber of the dsotope (e.g., cesium=137 or Cue |
137),

Ib, The activities listed shall be the maximum quantity desired to

be on hand at auy one time, including that temporarily stored as radwaste,

| and the maximum amount to be authorized for use in any one experiment or
procedure, The quantity shali be expressed in curies,

Je, The "form is the chemical or physical state of the material as
At will be received from the supplier, If more than one form of an isotupe is
desired, the application must list the quantities “or each form in curies.

|
| 5. Descrile the purpose of the use of radioaciive material un
| sufficient detail that the nature of the experiment or procedure can be
: readily understood, The information provided in sections 5 & 6 shall be
| sufficient to identify those pr-ocedures which entail a risk of airborne '
| suspension of volatile or powdered radivactive materials and the enticipated
maximum temperature to which each different form of the radicactive material
i# intended to be subjected, Identily potential accident scenarios which
2ould result in uonplanned exposure to ionizing radiation or ingestion of
radioactive material by userc or the geneval publice,
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6. Prepare this section so that a complete evaluation of the
vadiation hazards can be npade; include all anticipated changes iu the
chemical or physical form of each isvtope listed in section 3 of the [orm,

8, All pertinent training and experience with radioactavity or
related fields must be submitted on firet application from an investigator,
Bubirequent applications way refer to prior applications and weed only list
changes

#, List schwol or industrial or government facility whece
trained,

b Duration of traianing vy weeks, semester hours, ele,

¢, Imndicate by check mark vhether training was acquired on job
or In formal courses,

d., If this 1s the first application from the invistigator,
list all radioactive isotopes with which experienced (on s ubs e quent
applications 1ist at least those isotopes for which authorization is
requested), the maximun amount (in curies) used at one time, and briefly
indicate the natuse of the use, 1f a supplemental page Is used, so indicate
and append,

9. Describe the iustruments to be used for radiation exposure
control and for experinesntation, In the case of standard conmercial instrus
sents, 1ist the manufacturer's name, the model wumber and descriptive name of
the instrument and the year of manufacture or the approxinate age of the
instrument,

10, The application must be signed by the applicant and the
tmediate administrative superior {(Department Chairman, Laboratory Director
or Dean), The signature of the superior is necessary to indicate
administrative, if not technical, knowledge of the authorization sought,
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