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Answer to Question #5

CFR30. NRC 313 Boston College

A. Any byproduct material with Atomic Nos. 3 through 83, inclusive, in any
chemical and/or physical form up to a maximum of 50 millicuries of each
byproduct material with Atomic Nos. 3 through 83, inclusive,

B. Hydrogen-3 in any chemical or physical form up to a maximum of 500
millicuries,

C. Molydenum-99 in any chemical or physical form up to a maximum of 200
millicuries.

D. Technetium-99m ii any chemical or physical form up to a maximum of 200
millicuries.

E. Technetium 99 in any chemical or physical form up to a maximum of 250
millicuries.

F. Carbon-l4 in any chemical or physical form up to a maximum of 250
millicuries.

G. Hydrogen-3 in form of accelerator targets up to a maximum of 20 curies,

H. Iodine-125 in form of a foil source up to a maximum of 10 millicuries.

I. Polonium-210 in any chemical or physical form up to a maximum of 100
microcuries.

J. Carbon-14 in the form of a self luminous light source up to a maximum of
20 millicuries,

K. Californium-252 electroplated onto a Pt foil up to a maximum of 65
millicuries.

L. Plutonium-239 encapsulated as Pu-Be neulron sources up to a maximum of

48 grams.

M. Plutonium-239 in the form of plated alpha sources up to a maximum of
0,05 microcurie,

N. Americium-241 in the form of plated alpha sources up to a maximum of
0.2 microcurie,




CFR30. NRC 313 Boston College
Answer to Question #5

Laboratory research including animal studies and teaching and training of
students.

Answer to Question #7. (Please see attachment).

Answer to Question #8.

Not Applicable,

Answer to Question #9, (Please see attachment).

Answer to Question #10 and #11 (Included in attached document "The Use of
Radioactive Byproducts !laterials at Boston College" and its supplementary
material).




B ’ Question #7  CFR30. ‘ 313 Boston College

Answer to Question #£7

RADIOACTIVE BYPRODUCTS CONTR0L AND SAFETY SUPERVISION
1984-1985

Executive Vice President
(Dr. Frank Campenella)

Campus Safety Officer
(Mr. Russel Kelly)

Radiatinn Safety Officer (RSO)
(Prof. George Goldsmith)

Radiation Safety Committee

Biology Chemistry Physics Administration
C. Stachow M. Clarke G. Goldsmith M. McHugh
A. Annunziato E. Kantrowitz R. Hon (Geophysics)

Radiation Survey Assistant: M. Pinheiro
Committee responsibilities:

(1) Establish and/or approve safety procedures and guides for radioactive
isotope use.

(2) Approve proposals for initiating isotope uses prior to purchase or
acquisition of isotopes.

(3) Review cases of infringement of guidelines and procedures.
(4) Meet at least once each academic semester.

(5) Other responsibilities as may develcp in accordance with Nuclear
Regulatory Commission regulations.

RSO responsibilities:

(1) Assure overall compliance with federal and in-house guidelines and
regulations.

(2) Conduct and/or supervise: periodic safety evaluations (testing, etc.),
education programs, distribution and maintenance of monitoring systems (film
badges, counters, etc.); provision of bio-assays upon request; establish
and/or npprove receipt, distribution, storage and disposal systems;
establish and/or approve keeping systems as required internally and by law.



. Question #7 CFR _’A.'.‘ 313 Baston College

rN

Qualifications of Radiation Safety Committee Members

Prof. George J. Goldsmith PhD (Chmn.)
Associate Professor, Physics

Training:
Principles Purdue Univ. 8yrs. (on the job and formal training)
Standardization Purdue Univ. -- 1 yr (on job)

Biological Effeccs Purdue Univ. 1 yr (on job and formal)

Prof. Rudolph Hon, PhD
Assistant Professor, veuv.opv
Training:
Principles MIT 4yrs. (on the job and formal training)
Standardization MIT 4yrs. (on the job and formal training)
Biological Effects MIT (on the job and formal training)

Prof. Chester Stachow, PhD.
Associate Professor, Biology
Training:
Principles Univ., of Manitoba 5yrs. (on the job and formal
rraining)
Standardization Univ, of Manitoba & Cell Biology Research
Institute Ottawa 3yrs. (on the job training)
Biological Effects Cell Biology Research Institute Ottawa & Boston

College 10yrs. (on the job)

Prof. Michael J. Clarke, PhD.
Assuciate Professor, Chemistry
Training:
Principles Catholic Univ. & Stanford Univ, 2 courses (formal
training)
Standardization Stanford Univ. 1 month (on the job)
Biological Effects Stanford Univ. 2 months (on the job)

Prof. Francis McCaifrey, PhD,
Associate Professor, Physics
Training:
Principles Army Mechanics & Materials Research Center & yrs. (on
the job training?
Standardization none
Biological Effects AMMRC 4yrs. (on the job)




. Question #7 (‘YP.?(.!..“ 313 Boston Colleg:s

Prof. Anthony Annunziato, PhD.
Assistant Professor, Biology
Training:
Principles Univ. of Massachusetts, Amherst Syrs, (on the job
and formal training)
Standardization Univ. of Massachusetts S5yrs. (on the job and

formal)
Biological Fffects Univ., of Massachusetts Syrs. (on the job and

formal)

Prof. Evan Kantrowitz, PhD,
Associate Professor, Chemistry
Training:
Principles Harvard, one course plus 10 years work experience
Biological Effects Harvard, one course

Ncte: All of the persons mentioned above have had &* least 5 years beyond
their formal doctoral work in on-the-job experience measuring, and
manipulating radioactive substnces at Boston College,
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10 CFR 30, NRC 313

Answer to Question #9 (Part 1)

Facilities and Equipment

Biology. Ground floor of Higgins Hall (constructed 1966)

Re. 110 - Lecture Lab complex - Used for Lectures in Summer Institute in Radiation
Biology.

Rx. 114 - Animal Room - Used for animals involved in radiation and radioisotope
tracer studies only,

Rz, 116 - Radiation Counting Room - Location of all nuclear detection equipment.

Rz. 118 - General Utility Room - Autoclave, balance, refrigerator, etc., can also
be used as photographic dark room.

Rz. 115 - Radioisotope Randling Room - Injection of isotopes, preparation of
samples, Storage of isotopes, etc.

Rz. 123 - Faculty member-graduate student research lab.

Rz, 125 - Faculty member office.
Consult building plan submitted with AEC-313 on Decenber 20, 1967 for A73 Renewal.

Chenistry.
Air Sampling Equipment.

Cascade impactor, Unico, 5 stage

Cascade impactor, Andersen, 7 stage

Air Sampler, Bendix, portable, 10-20 cfm
Air Sampler, Staplex, Model TFlA

Alr Sampler, Hivol

Alr Sampler, Hurricane

HENDOD-EN

Coulter Particle Counter, w/ 30um, 70um and
100 uz apertures, w/ RIDL 52-58 discriminating
amplifier., Used with ND-128

Low Temperature Asher, Tracerlad, LTA 600 1

Physics. ("all sealed source usage.")

Note: In general undergraduates do not handle isotope material except in the
form of sealed sources. The undergraduate program is geared entirely to
low-level sealed sources or to the use of our plutonfum-beryllium howitzer
wvhich 18 covered under a separate lfcense,



‘ Bc‘ Colleve
30, NRC

10CFR RC 313
Physics kontinued)
Use of radicactive isotopes occurs in the focllowing sraces:
Higgins Room 467 Advanced Unfergraduzte Laboratory -- A larce laboratory
room with an a-proved hood and a large variety of measuring and monitoring
instruments.

Higgins Room 463 Low level source storage and instruren” storage.
Higyins Room 460 Undergraduate measurements laboratory.
Higgins Room B64 Isotope Storage Room (see letter dated 1/2€/6€€)
Higgins Room 168 Mossbauer Lahoratory (sealed Scurces Only).
The DEpartment of Physics shares a building with the Eiclogy Department which has

a much rore extensive radioisotope program. It is common practice to sharc instru-
rente and facilities when reguired. (See jprevicus individual license #200064202.




Question #9 CFR30, NRC 313 Boston College

Answer to Question #9 (Part 2)

Monitoring, Measuring and Survey Instruments

# on hand radiation

Instrument

Ge Mod 4snlla3 Rad Monitor 1 mon
Pocket Dosimeters 18 g,X mon

Ge(Li) Detectors, with cryo-
stats and Tennelec preamps 3 mea

NaI(T1) Detector, CI-1405
Isotopes, Inc. 3 mea

Surface Particle Detectors
(alpha particle spectroscopy)
Nuclear Diodes SL3-20-10
Nuclear Diodes SL5-50-21

(w/low noise preamplifier
Tennelec 1008 & - power
supply Tennelec 900.) &

vacuum chamber 2 mea
i-Ray Spectrometer, w/ Baird
Atomic preamp CS-210 and Baird
Atomic single channel spectro-
meter BA-330 l mea
PROPORTIONAL DETECTOR 4 b,a mea
SCINTILLATION DETECTOR 2 8
SCINTILLATION (deep well) 3 2
VICTOREEN METER 3 X-ray
INTILLATION 2 a,b
SC-8] Spectrometer ] 2
20D Scintillation
- <




Question #9  CFR30. NRC 313 Eoston College

Instrument #on hand radiation wuse
Beckman LS-1800 Liquid

Scintillation Counter 1 b,g all
Multichannel Spectr.

Nuclear Data 1 g.a,b all
Auto. Proportional Counter

Nuclear Chicago 1 a,b,g all
Baird-Atomic Windowless

Flow Counters 2 a,b mea, sur
Tracerlab Ratemeter 1 mea

Welch Thoron lon
Chambers 8 a mea

Lauritsen Electrometers 3 a,b,g mea

Tracerlab SC-18
Windowless Counter 3 a,b meas

MI2714 Fast Neutron
Survey Meter 1 n sur

Scalers
(There are approximately 50 scalers of various sorts used in teaching,
measurement and monitoring. Included in this group are three Tracerlad

single channel gamma spectrometers)

Survey Meters

Geiger Counter General Purpose Survey Meters: a) 3 Victoreen Thyac 1II, b)
1 Technical Associates PUG-1, c¢) 1 Victoreen x-ray Minimonitor II, d) 1
Reactor Experiment Dig/Rate Exposure Ratemeter). Items (b) and (c) were
factory calibrated 7/84. The other instruments are subject to periodic
calibration checks using our calibretion sources.

Coincidence and Miscellaneous

There are located in various laboratories throughout the campus a wide
variety of coincidence measuring equipment, pulse generators,
oscillosocopes, amplifiers, power supplies, photomultiplier tubes, geiger
counters, scintillation crystals, silicon barrier layer detectors, CdTe
detectors, ionization chambers, etc., the accumulation of many years of
radiotracer studies, and nuclear physics measurement and instruction,

Calibration Sources
ictoreen - ultidosimeter Calibrator
soto roducts Am-241 #12042 0.117]1 microcurie alpha standard

s0to roducts Beta Calibration Source Set # 200-1 C-14, Tc-99, Pb-210,
E-lz;. Sr-ﬂs
Isotope Products Gamma Calibration Set #290 Ba-133, Cd-109, Co-57, Cs-137,

iﬁob&. Na-22
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BOSTON COLLEGE

' Policies & Procedures Manual

Tittee THE USE OF RADIUACTIVE BYPRODUCTS Code: 5-370-010
MATEPIALS AT BOSTON COLLEGE f——
Date: 10-30-84

—

A, GOVERNMENT REGULATIONS ANL STANDARDS:

The use of Radicactive byproduct materials (yielded in or made
radioactive through nuclear reactions involving plutonium,
U=233, or U=2%]) reactantz) is governed by licenses issued by
the United States Nuclear Regulsiory Comrission.

- All licenzes of the Nuclear Regulatory commission are zequired
to conform to the standards for protection against radiation
hazards established by the liuclear Regulatory Commission
(published as Title 10, Chapter 1, part 20 - Nuclear
Pugulatory Commission, Ruies and Regulations, "Standards for
Protection Against Radiation"). Copies of these regulations
may be examined at the Office of Campus Safety and Security,
Boston College, ¢r may be crtained from the academic
department offices.

|

|

1 3 All persons using, possessing, receiving, or in any way

] handling materials, instruments or machines which emit

] ionizing radiation in the Commonwealth of Massachusetts are
also subject to rules and regulations issued by the

. liassachusetts Department of Public Health, except as may be

| v oecificaily exempted., Copies of these are available from:

|

The Department of Publir Health
Division of Sanitary Engineering
State House

! Boston, Massachusetts

Copies may also be examined at the Office of Campus Safaty aid
Security.

4. Users at Boston College are collectively governed by license
application filed with the Nuclear Regulatory Commission under
Nuclear Regulatery Commission Regulatory Guide - Title 10,
Chapter 2, "Guidance for Academic Institutions Applying for
Specific Byproduct Material Licenses,”

5. In accordance with the guides and regulations referred to
above, academic institutions are required as condition of
license to operate a radiation safety program.

Boston College's license application and a description of its
radiation safety program are available from the following scurces:

1. Departmental representatives to the Radiation Safety
Cormittee;
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Title: THE USE OF RADIOACTIVE BYPRODUCTS Code: 5-370-010
TERIA AT BOSTON COL
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23 Academic departmental offices;

3. Office of Campus Safety and Security.

B. ADMINISTRATION OF THE RADIATION SAFETY PROGRAM AT BOSTON COLLEGE:

Under the terms of the academic institution licens2, the government
guides and regulations applicable to the use, possession, handling |
or transportation of radioisotopes on campus by University staff

are enforced by a Radiation Safety Committee. The Committee will |
meet at least once a semester to review operations regarding |
radioisotopes at Boston College, and will report its activities and
findings to the Radiation Safety Officer. ;

: i Committee Membership: The Radiation Safety Committee consists
of representatives from all University units wherein radioiso-
topes are used, the Radiaticn Safety Officer, an academic
administrator (ex officio), and the Director of Campus Safety
and Security (ex officio).

29 Committee Authorities: The Radiation Safety Committee will
have the authority to:

a. Establish, approve and/or review overall safety
procedures and those for individual uscrs;

| b. Approve new proposals for radioisotope users, and uses,
prior to purchase or acquisition of radiocisotope
materiais;
Cs Review and investigate cases of infringement of

guidelines and procedures;
d. Suspend authorization for use of isotopes,
The Radiation Safety Committee and its members will be
available to users as sources of advisement, and for proce-

dures involving radiation safety.

3. Radiation Safety Officer:

a. The Radiation Safety Officer will report on the status of
radiation safety to the University official responsible
for overall University compliance with Federal and state
safety regulations {(the Director of Campus Safety and
Security).
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1.

The Radiation Safety Officer will be an ex officio member
of the Radiation Jafety Committee except that he/she may
also serve on the Committee as a departmental representa-
tive.

The Radiation Safety Officer may recommend suspension of
any operations involving radioactive materials where
hazards or violations exist. Operations may resume only
after review and approval by the Radiation Safety
Committee.

The Radiation Safety Officer, as directed by the
kadiation Safety Committee, will coordinate or supervise:
periodic safety evaluations and tests; provision of
bicassays; establishment of systems and procedures for
receipt, distribution storage and disposal of radiocactive
materials; establishment of internal record-keeping
systems and procedures as required by law,

The Radiation Safety Officer shall conduct a review of
the total Boston College radiation safety program at
least once each year. The purpose of the review will be
to examine the program to determine the level of
compliance, and to detect areas in which modification of
established procedures may be desirable.

RADIATION EXPOSURE: CONTROL AND PERSONNEL LIMITS:

Definition of areas, labelling and signs: Federal and State

regulations define the following area definit:ons and special
control featuves:

Unrestricted areas are areas in waich a person
continually present receives less than 2 mrem in any 1
hour or 100 mrem in any 7 consecutive days to any portion
of the body. Control measures for expcsure from external
radiation are not regquired,

Restricted areas are areas where radiation levels are
above those cited as maximum allowable for unrestricted
areas. Access to restricted areas must be controlled by
the individual users of radioisotopes employed in the
areas with the following criteria to ba met:

No individual over 18 years of age will receive in one
quarter year, from any radiation source, an occupational
dose in excese of the following:
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- Whole body; head and trunk;

active blood=-forming organs; 1 1/4 rem
- Hands and forearms; feet and ankles 18 3/4 rem
- Skin of whole body 7 ./« rem

Persons under 18 years of age are limited to maximum
exposures of 1/10th of the above levels.

Non-occupational exposures are limited to maximum levels
of 0.5 rem/year.

Higher exposures must meet special government regulations

under the direct supervision of the Radiation Safety
Officer.

Persconnel Monitoring: Personnel monitoring devices are
required by law, and reccrds .ust be kept if any individual
‘eceives, or is liable ‘o receive, a doce in any calendar
quarter in excess of 25% of the above values (5% for persons
under 18).

Airborne Contamination Limits: Airborne radioactivity
concentration limits tc prevent overexposure of any organs as
a 1esult of breathing contaminated air are summarized for
common radicisotopes (concentrations are in microCuries/cc) in
Table 1 of the Appendix.

Posting of Signs and lLabels: Govermwent regulations specify

the following signs and conditions:

a. “"CAUTION RADIATION AREA" (Sign) =~ Required for areas
where a major part of the body can receive an hourly dose
of 5 millirem, or in any 5 consecutive days a dose in
excess of 100 millirem., For sealed sources, if the level
at 12 inches from the source container surface is not in
excess of 5 millirem/hour, a sign is not required.

b, "CAUTION RADIOACTIVE MATERIALS" (Sign) - Required in
areas/rooms in which radiocactive materials are used or
stored in an amount exceeding guantities listed in Table
2, Column (a), of the Appendix,

€ "CAUTION RADIOACTIVE MATERIAL" (Label) - Reguired on any
container used to transport, store or use radicactive
materials in quantities greater than specified in Table
2, column (b), of the Appendix., Labels will also state
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D.

{

quantities. kinds of materials, and deies of m As. yement
of quanti‘acy,

d. "DANGER, HIUH FADIATION ARFA" (Simn; « %e L.ired for any
area where 2 wajor pavrt of the bydy ha, receive in excess
of 100 milliy A in one hour. = |

Sizrs are A.so revuired for airborine radicac’!i'ticy areas
(consult the Radiation Safety Officer for specific
conditions). $Signs should not se uscl when they are not
required, '

s

APPLICATION PROCEDURES I..p AUTHORI.: *ION FOR USE OF RADIO. uDTOPFS:

3.

No person may use, ¢; biivg anto an official part of the
Boston Co}lege am, 8, ‘uc) bisotopes in any amount without
notif 'ma> . on of ti/ Radincion Safety Officer, or the
departmental repr - sentative in the case of jquantities uot
requiving « specific license or sold to the gener-. public, or
without wpproval of the Radiation f:afe!) Lummittee in the case
of guantities which do not requ'.e & spacific license.

Auth~rizat.on ior the vee of radioisotcpes is given to
desijnated .ndiviluals, “own as Prinvipal Tnvestigators (also
reforred to be’ow as "users"), who will be held responsible
for the saf: «nd proper use, storage and dis: sal of all

ral .ciasotopes under their jurisdiction.

Atpiicaticaus for the initial ure, wr w . ifice-ion of existing
authorizatics, of radioisotopes must be submi*ted in written
prupsal form to the Radiation S:ifety Officer 4.0 will forward
the proposal with commets and recomcendations t» the
ik”4jaion Safety Committee. Written propesals should include
su-h information as:

a. Nanes n‘ Principal 1ir restigatore who will suparvise
individia)l laboratcry/program safety procedures;

b, Specifi' i otopes «nd maximum guantities involved;

& Chemi.al and,/nr physical form;

d. virpose and nature ¢f p.opcsec use, with citatinn of
tpecific opeisiions (hat may effect contaminnatinn &-d/or

whosure (e.g., gr.ndirg, evaporatioi~, etc.);

€. Trainiag and experience of supervisory ai'd other poysons
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handling vaterials;
£. Training provided technicians;

g. Monitoring instrumentation available on site, or
available for use if not on site (locatioan,:

h. Stovage and disposal mathods specific to type of material
or individual academic departmants; ]

) 49 Other information as may be required by government
regulations or recommended by the Radiation Safety
Officer.

4. Proposals will be distributed to each member of the Radiacion i
Safety Committee for review and comment. Except where vetoed
or modifi( 1 by the Committee, the recommendations made on each |
proposal by the Radiation Safety Officer will determine the i
authorization and conditicns of use of radivisotopes by ]
individual users.

S Aw ‘horization for use will be effective for a specified time
| period-=-covering specified radiocisotopes and their quantities.
; University purchasing offices will honor only those requests
‘ from Principal Investigators whose names appear on the list of
authot .zed users received from the Roliation Safety Officer,

will offer a training course for Housekeeping, Security, and
cther support personnel, This course will include: basic
information about radiation from radiocact.ive substances and
their hazards; ruleu and regulations concerninc the use of
r~dioactive substances; management cf accidents and spills;

‘ and emergency procedures,

!
!
; 6. At least once each semester, the Radiation Saiaty Committes
I
!

[ Further, the Dircctor of Security an® the head of Housekeeping

‘ will receive each year a notice from the Radiation Safety
Committee containing a re .nder of the current rrles and
procedures.,

It will be the responsibilicy of operators of individual
laboratories to see to the proper instruction of new personnel
who join the facility between training sessions.

All new personnel must be reported to the kadiation Safety
Officer for certification prior to as¢. ming their duties.

| )
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E. USFR RESPONSIBILITIES AND DUTIES:

Users of radicisotopes are individually accountable for compliance
with government regulations, and in-house conditions ot use
regarding the radioisot pes in their possession.

1, General user responsibilities and dutieg are to:

a. Sew that all persons who work with the radioisotopes
authorized for the user are properly *rained, and/or
indoctrinated in safe working habits.,

|

| b. Avoid unnecessary exposure, either to themselves or to
| others under “heir supervision.
|
|
I

€. Maintain up-to=-date logs of receipt and disposal of
radioicotopes in their possession; their use in research,
waste disposal, transfer, and storage. These records
musy. be available for inspecticn a~d/or use by the
Radiation Safety Officar at all times,

4. Maintain an up-to-date invencory of radiocisotcpes on
hand, and insure that current gquantities do not exceed
aathorized maximum levels.

| €. fost on-site, in each authoiized location under direct
: supervision, rules, conditions and/or instructions
| regarding the use of authorized radioisotopes,

. £. ~nsure the convenient availapility o” a survey meter to
monitor personnel exposure énd surfuce contamination
(tritium excepted).

g Attend to necessary monitoring tasks (leak tes.s, etc.),
as noted in this policy and procedure, and any additional
monitoring tasks that should be directed by tne Radiation
Safety Offirer or Radiation Safety Committee.

2, It is the responsibility of each Principal Investigator to
communicate to the Radiation Safety Of{ficer in writing: the
name (8) and duties of women who are pregrnant and who work with
radicisotopes under the contrcl of the usel,
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F. ORDERING, DELIVERY, HANDLING AND STORAGE OF RADICISOTOPES:

1 Ordering Materials: Authorized users will submit all orders
for radicisntopes to the person designated as Academic
Purchasing Officer for the department. Prior toc processing
the c:der, the purchasine officer will review that user's
current inventory of raiioisotopes on hand to assure that
maximum allowable quantities for that user will not be
exceeded by the new order. ’

2. Deliverv of Materials: All radicisotopes must be delivered
to the Biology D=partment stockroom, B-18, tc be leak tested |
prior to deliery to the addressee. No delivery can be made -

| without a signed statement of receipt from the purchasing

{ offi~er, the department receiving clerk, or the user who |

) originated the order,. |

! Packages which show measureable contamination above background |
! upon wipe testing should be decontaminated and then stored for
| 24 hours prior to retesting for surface contaminatien,

{ Packages are to be opened according to the procedure described |
‘ in Appendix 3.

{ 3, Handling of Materials:

a. Each user is responsible for the availability of proper
equipmwent (laboratory handling equipment, shielding,
| hoods) , protective clothing (gioves, coveralls, shoe
‘ cover, etc.) prior to the start of work involving guanti-
{ ties of radioisotopes which r.y be hazardous to health,

b, Whenever possible, all work should be done in trays lined
with absorbent materials to avoid contamination of
permanent laboratory berch tops.

% All persons working in areas where radioisotopes are
contained or used must “wash up" before eating, smokin~
or leaving work, Hand and shce counts will be taken at
the completion of daily operations.

4a, Eating, storing or preparing food is forbidden in areas
where unsealed radiocactive sources are located or worked

¢n. Smoking is also prohibited in these locations.

e. Radicactive ligquids will not be mouth pipetted.




BOSTON COLLEGE

 Policies & Procedures Manual

Title:

THE USE OF RADIOACTIVE BYPRODUCTS Code: 5=370-010

- )
MATERIALS AT BOSTON COLLEGE Date.  10-30-84

Storage of Materjals:

al

Materials requiring a "Radicactive Materials" lavel will
be stored only in areas which provide protection against
fire, explosion and flooding. Such areas must be
approved by government agency or by the Radiation Safety
Officer. They are to he kept locked and under the
supervision of Radiation Safety Officer-authorized
departmental staff.

Materials will be stored in suitable containers and
direct radiation from the containers will not create a
“"Radiation Area." Appropriate shielding should be
provided to insure this condition,

Prolonged storage of source radioisotopes in individual
user laboratories in excess of normal research needs is
prohibited.

Area signs must be posted and containers of materials
properly labelled.

The Radiation Safety Officer must be informed of any
significant interdepartmental transfer,

A log of inflow and disposal of materials will be maintained
for each non-user storage area designating dates, laboratory
origins, levels and nature of radioisotopes.

WASTES:

Radicactive wastes must be stored only in restricted areas approved

STORAGE AND DISPOSAL:

by the Radiation Safety Committee,

Liguid Wastes:

a.

Ligquid wastes must be neutralized (pH7:l) prior to
placement in the waste container, Volatile wastes will
be transported in sealed containers.

Each user laboratory will maintain and post its system
for disposing of liguid wastes. logs m st be kept of
disposal operations (see F.4,).
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Liquid wastes may be sink-disposed within the limits of
Table 3 (see Appendix) provided the wastes are reacdily

soluble or dispersible in water. Sink disposal must be
accompanied by repetitive flushings with water,

S0lid Wastes:

a.

Each user will be informed of the procedure for
transporting solid waste from the user laboratory to a
central dumping and disposal point. This coperation will
be supervised by a designated employee.

Disposal of solid wastes will be via commercial vendor.

An up-to-date log must be maintained of the inflow and
collection by vendor of solid wastes from the user
dumping area. Such inflow information as laboratery of
origin, nature, and gquantity will be kept; outflow will
be recorded as approximate upper limits discharged to the
commercial vendor.

CONTAMINATION AND SPILLS:

1.

Table tops, floors, and all exposed surfaces should be cleaned
immediately after a spill. These and work areas should also
be monitored before and after work with radiocactive materials.

The maximum limits suggested for fixed contamination on hands,
body surfaces, personnel clothing and shoes are:

Alpha activity = 100 4/m per 100 cm”
Beta-gamma activity - 0.1 mrad/hr at Z2cm

All significant spills must be reported to the Radiution
Safety Officer or by the departmental representative to the
Radiation Safety Committee, who in turn will inform the
Radiation Safety Officer. Each user is responsible for
reporting and prompt clean up of spills. A survey must be
made after each spill to verify the removal of radiocactive
material. All contaminated clean up egquipment should be
disposed of in approved fashion as required for the disposal

of solid wastes,
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EMERGENCY PROCEDURES:

Minor Spills:

1. NOTIFY: Notify persons in the area that a spill has occurred.

F PREVENT THE SPREAD: Cover the spill with absorbent paper.

34 CLEAN UP: Use disposable gloves and remote handling tongs.
Carefully fold the absorbent paper and pad. Insert into a
plastic bag and dispose of in the radicactive waste container.
Also insert into the plastic bag all other contaminated
materials such as disposable gloves

SURVEY: With a low-range, thin-window G-M survey meter, check
the area around the spill, hands, and clothing for
contamination.

S REPORT: Report incident to the Radiation Safety Officer.

Major Spills:

b CLEAR THE AREA: Notify all persons not involved in the spill
to vacate the room,

PREVENT THE SPREAD: Cover the spill with absorbent pads, but
do not attempt to clean it up. Confine the movement of all
personnel potentially contaminated to prevent the spread.

SHIELD THE SOURCE: If possible, the spill should be shielded,
but only if it can be done without further contamination or
without significantly increasing yocur radiation exposure.

CLOSE THE ROOM: Leave the room and lock the door(s) to prevent
entry.

CALL FOR HELP: Notify the Radiation Safety Officer
immediately.

PERSONNEL CONTAMINATION: Contaminated clothing should be
removed and stored for further evaluaticn by the Radiation
Safety Officer. If the spill is on the skin, flush thoroughly
and then wash with mild scap and lukewarm water.
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Radiation Safety Committee to determine if potential
hazards exist,

B. For users of H-3:

I.

I1.

Any individual who will be using unsealed sources of H=3 in
excess of 1 mCi must notify the departmental radiation safety
officer,

a, Individuals who will be using H-3 repeatedly will be
required to submit urine samples regularly for
evaluation.

b. Individuals who will be using H-3 infrequently will be
required to submit a urine sample within 1 week of last
H-3 use,

(=35 Note: The nature of H-3 use may require that any
individual frequenting the laboratory similarly submit
urine samples (consult Radiation Safety Committee for
determination of such need),

Individuals who show E=3 activity greater than 5 Ci/l1 will be
prevented from continuing studies employing H-3 and will not
be allowed to resume until notified by the Radiation Safety
Committee,

Individuals whe show a positive bicassay, and the laboratories
whose personnel show a positive biocassay, will be subject to
procedures as described in A.IV a and b above,



APPENDIX 11
RADIATION SAFETY COMMITTEE
All laboratories will be classified according to the following
schedule,

A. Classification of Laboratory Areas:

Radionuclide
Group ** SURVEY FREQUENCY CATEGORY
LOW MEDIUM HIGH
1 Less than 10 uCi 10 uCi to 1 i Greater than 1 mCi
2 Less than 1 mCi 1 mCi to 100 mCi Greater than 100 mCi
3 Less than 100 mCi 100 mCi to 10 Ci Greater than 10 Ci
B Less than 10 Ci 10 Ci to 1000 C1 Greater than 1000 Ci

Proportional fractions are to be used for more than one isotope.

Modifying Factors Factors
Simple storage x 100

Very simple wet operations (e.g. preparation
of aliquots of stock solutions) %x<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>