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MATERIALS LICENSE Amendment No. 07

Pursiant 10 the Atomic Energy Act of 1954, s amended, the Energy Reorganizition Act of 1974 (Public Law 93.-438), snd Titie 10,

i Codde of Federal Rogulations, Chagiier |, Pants 30, 31, 12, A4, 34, 38, 39 40 and 70, and 0 teliance on satements and roprésematicons heretofoie
R ndde by the licensee, a liconee 1 hereby issued authorizing the licensee (0 recive, aoquire, possess, and transfer byprodoct, sovrce, and special !
!

| anclear materia) designuted below | 10 use such material for the purpose(s) and at the place(s) designated below . Lo deliver or tratv for such materal
10 persons authorized 10 recerve il 11 noccordance with the regulations of the applicable Paris). This livense shall be deeimed 10 contius the conditions

house Model WL-6376)

. — A . e S TS .

.

1 pecified in Section |3 of the Atorc Encrgy At of 1984, us amenced. and is subject (o all applicable rvdes. regulations and ordens of the Nuclear 'r-
L Regulmory Commission now or hereaficr i effect and to any conditions specified below [

‘ e o sooerdance with letter dated ¥

July 26, 1992, l
L. University of Pennsylvania 3. License number SRN 114 i, amer ded in

~ Radiation Safety Office its entirety to read as follows: e
. 1412 Blockley Hall 1
: 2 “8 sarvice Dr|v9 k_, PRS- s g s B & A0 4 et POy sk et AR W
‘ Philadeiphia Pennsylvania 19104-6021 ‘ f.mmnn dt" Oc.tober 3] ) 1997 l
o 'Y Docket or
. M. ¥, L Relenseno 0100012
i - Bypl(\d\nl source, and/ o1 7 Chemica and/or physical § Maximum amount that licensoe X
" specigl nuclear material form may possess at any one time i
A under this license

|
i 2. Plutonium (Principal A Sealed neutron sources A. 50 grams contained in 3
8 isotope Pu-239) (Mound Laboratories) SOUTCES

i 8. Uranium enriched in B, Sealed in a fission B. 2 grams

:{ U-235 (20%) counter tube (Westiing-

|

!

9. Authorized use

A.  To be used for laboratory studies, instrument calibration. and student instruction,
4 b.  Sealed in a fission counter tube for educational purposes or in storage,

e LA C M. AR T Tt B S S S S
o “CONDTTTONS

B 10. Licensed material may be used only at the licensee's facilities at the University of
:! Pennsylvania, Philadelphia, Pennsylvania,

'! 11. A. Licensed material shall be used by, or undcr the supervision of, individuals
dasignated by the licensee's Radiatien Safety Committee, Robert Roosa, th.D.,
Chairman. 3

B. The Radiation Safety Officer for this license is Mark H. Selikson, Ph.D.

R 12. Sealed sour<es or deiector cells containing licensed material shall not be opened or
sources removed from source holders or detector cells by the licensee.

13. A. Sealed sources and detector cells shall be tested for leakage and/or
contamination at intervals not to exceed 6 months or a. such other intervals as
are specified by the certificate of registration referred to in 10 CFR 32.210,

not to exceed 3 years.

alpha particles shall be tested for leakage and/or cantamination at intervals
not to exceed 3 months,

&

é%? B. Notwithstanding Paragraph A of this Condition, sealed soupces designed to emit
:;2
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8l (13, Continued) CONDITIONS

(., In the absence of a certificate from a transferor indicating that a test ha: been
| made within six months prior to the transfer, a sealed source or detector cell

1 received from another person shal)l not be put into use until tested.

f’

o 0. Fach sealed source fabricated by the licensee shall be inspected and tested for
construction defects, leakage, and contamination prior to any use or transfer as
4 sealed source.

£. Sealed sourcet and detector cells need not be leak tested if;
(1) they contain only hydrogen 3; or
(11) they contain only a gas: or
(111) the half-1ife of the isotope 15 30 days or less; or

(iv) they contain not more than 100 microcuries of beta and/or gamma emitting
material or not more than 10 microcuries of alpha emitting material; or

{v) they are not designed to emit alpha particles, are in storage, and are not
being used. However, when they are removed from storage for use or transfer

o to another person, and have not been tested within the required leak test

interval, they shall bo tested before use or transfer., No sealed source or

detector cell shal) be stored for a period of more than 10 years without

i beinyg tested for 1eakage and/or contamination.

F. The test shall be capable of detecting the presence of 0,005 microcurie of
radioactive material on the test sample, Records of leak test results shall be
kept in units of microcuries and shall be maintained for inspection by the

, Commission, If the test reveals the presence of 0.005 microcurie or more of

o removable contamination, a report shall be filed with the U.S. Nuclear Regulatory

o Commission and the source shall be removed from service and decontaminated,

| repaired, or disposed of in accordance with Commission regulations, The report
shall be filed within 5 days of the date the Teak test result is known with the
U.S. Nuclear Regulatory Commission, Region I, ATTN: Chief, Nuclear Materials
Safety Branch, 475 Allendale Koad, King of Prussia, Pennsylvania 19406, The 0
report shall specify the source involved, the test results, and corrective action
taken,

o

The licensee is authorized to colle-* leak test camples for analysis by the
licensee. Alternatively, tests for leskage and/or contamination may be performed
| hy persons specifically licensed by the Commission or an Agreement State to

' perform such services,
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(Continued) CONDITIONS
14 Lxcppt as specifically provided otherwise in this license, the licensee shail conduct
ts program in accordance with the statements, representations, and procedures
(onta\ned in the documents, including any enclosures, listed below. The Nuclear
Regulatory “ommission's regulations shall govern unless the statements,
represontations, and procedures in the licensee’s application and (arrespondence ard
more restrictive than the regulations.
A, Letter dated July 29, 1992
for the U.S. Nuclear Reguiatory Commission
Date Ubv v O jijz 1 By ., nf M. Johansan "
NucTéar Materials Safety Branch
Region |

King of Prussia, Pennsylvania 19406




OCT 25 1992

License No, SNM-114
Docket No. 070-00123
Control No. 116938

University of Pennsylvania

ATTN: Mark H. Selikson, Ph.D.
Radiation Safety Office

1412 Blockley Hall

418 Service Drive

Philadelphia, Pennsylvania 19104-6021

Dear Dr, Selikson:
Please find enclosed the renewal of your NRC Material License.

Please review the enclosed document carefully and be sure that you understand all conditions.
If there are any errors or guestions, please notify (he Region I Material Licensing Section,
(215) 337-5093, so that ve can provide appropriate corrections and answers,

Please be advised that you must conduct your program involving licensed radioactive
materials in accordance with the conditions of your NRC license, representations made in
your liconse application, and NRC regulations.  In particular, please note the items in the
enclosed, "Requirements for Materials Licensees. "

Since serious consequences to employees and the public can essuli from failure to comuly
with NRC requirements, the NRC expects licensees (o pay meticulous attention to detail and
to achieve the high standard of compliance which the NRC expects of its licensess.

You will be periodically msnected by NRC. A fee may be charged for inspections in
accordai.ce with 17 TER Parc /0 Faure 1o conduct your program safely and in
accordance with NRC repulations, license conditions, and representations made in your
license application and supplemeatal correspondznce with NRC will result n prompt and
vigorous enforcement action against you. This could include issnance of a notice of
violation, or in case of serious violations, ar imposition of a civil penaity or an order
suspending, modifying or revoking your license as specified in the General Policy and
Procedures for NRC Enforcement Actions. 10 CFR Pant 2, Appendix C.

OFFICIAL RECORD COPY - G:\WPS'MLTR\LSNM1 14 - 10/07/92
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Uaiversity

of Pennsylvania y2

We wish you success in operating a safe and effective licensed program,

Enclosures:

Sincerely,

. s
Jeniy M. Johansen

Jenny M. Johansen, Chief

Medical Licensing Section

Division of Radiation Safety
and Safeguards

|. Amendment No, (07

Require

ments for Materials Licensees

.
3. NRC Forms 3 and 313

DRSS RI

DRSS RI

Stambapgh/cmm Johansen

{

10/ 12792

10k /98Py
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AUG 201992

Docket No, 070-00123
License No. SNM-114
Control No. 116935

University of Pennsylvania

ATTN: Barry Coopeerman, M.D.
Radiation Safety Office 14th Floor
Blockley Hall/6021

418 Service Drive

Philadelphia, Pennsylvania 19104

Dear Dr, Coopeerman;
Subject: LICENSE RENEWAL APPLICATION

This is to acknowledge receipt of your application for renewal of material(s) license
identified above. Your application is deemed timely filed, and accordingly, the license
will not expire until final action has been taken by this office,

Any correspondence regarding the renewal application should reference the control number
specified above,

Sincerely,

) Gigned By:
Chery? i Buraker
i Sheryl Villar, Chief
Licensing Assistance Section
Division of Radiation Safety
7‘4 A'l and Safeguards

A
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UNIVERSITY of PENNS)YLVANIA

18 Bloekley Mall

A Service Dy
Philadephia, PA 1910406021
IS NUNTINT

Fay 21580840 40 /

July 29, 1982

Rudiation Safety Office 01" “'t’

U.S. Nuclear Regulatory Commission
Nuclear Materials Safety Section A
475 Allendale Road

King Of Prussia, PA 19406

Subject . Application for Renewal SNM-114
Program Code 22120

Gentiemen:

In accordance with your letter of May 1, 1992 | the enclosed material is submitted in suppon
of our request 1o renew Special Nuclear Material License SNM-114.

No license renewal fee is enclosed pursuant 10 10 CFR 170.11(a) 4.

Please send the renewal license or direct any inquires 10 the attention of :

Mark M. Selikson, Ph. D.
University of Pennsylvania
Radiation Satety Office
1412 Blockley Hall 6021
Philadeiphia, PA 19104

Sincerely,

/

Mark M. Selikson, Ph.D.
Director

oe! Dr. Barry Cooperman
Or. Robert Roosa

Licence Fee Infermation

o Appe

Enclesure (1) Renewal application

820454 JM/c! »
116935
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Program Code 22120  University of Pent sylvania SNM-114 License Renews| Page 1014

REQUEST FOP RENEWAL OF SPECIAL NUCLEAR MATERIAL LICENSE SNM-114
The application format follows the format stated in REGULATORY GUIDE 10.3

4.1  Specification of Applicant
The Trustees of the University of Pennsylvania, Philadelphia, Pa. 19104,

4.2

The material will be used as a source of neutrons for calibrating instruments and
devices or for investigating the effects of neutrons on materials and systems as part of
the University's underyraduate, graduate and professional teaching programs.

43  Specification of Special Nuclear Matetial

Three PuBe neutron sources manufactured by Mound Laboratories

Manufacturer's Total Plutonium Pu-239 plus Pu-241
Secal No, WL Grarns Wi, Grams

M-119 14.85 13.82

M-143 1491 13.87

M-146 14.74 13.70

One Westinghouse Model WL-6376 fission counter tube containing 1.68 grams of
Uranium enriched in U-235 (20%)

44

Techncal Qualdications of Personnel

Mark H. Selikson directs the radiation safety p m and is the Radiation Satety Otficer for all
the University's licenses. Me is certified by The rican Board of Radiology in Medical Physics
and has over 15 years' experience in University Radiation Satety. Mis CV is on file with the
University's NRC license 37-00118-07.

The use of these materials will be directly supervised by personnel approved by the Radiation
Saftety Commitiee . These prrsonnel will | at a minimum, have training and experience in the
following:

i) principles and practices of radiation protection

i) radioactivity measurements, standardization , manitoring techniques and instruments
ih) bivlogical effocts of radiation. and

) math and calculations basic 10 the use of radioactivity

45

1 Remote handiing tcols are avallable. These tools are from one (o two meters in
length
2 Metal parattin lilled storage containers are avallable Also blocks of paraffin, lucite and
concrete are available tor addttional shielding. All sources are stored and used in locked
or attended areas.
3 The sources are normally mourted at the end of 8 1 meter metal rod or wire and local
shielcing i= used if the source Is removed from the storage container for any length of
time. The sources will be placed in a shielded storage container whenever they are
transtarred between laboratery bulidings.
Standard university laboratory taciities are available Sealed source use only.

o

Radiation Detection Instruments
The following is 4 partial hist of the current instrumcnts available for use.



461

mmmnaaMmmmm ENM-114 Lmam-l Page 20l 4

Four lonization chember survey meters, two Victoreen Mode! 4 70A and three
Kiethley units, Mode! 36100, Mods! 36150 and Medel 36155

Seven Ludium survey meters; two Model 16 , four Mode! 3 and one » del 12-
4 Neutron counter. Soveral GM tube detectors, Modei 44-2 and 44 &,  'mma
probes, and a Model 43-1 aipha probe are used with the Ludium survey meters.

One Nuclear Measurements Corporation Model PC § gas vow proportional
cou. ‘er with associated high voltage scalar and timer.

One multi-channel analyzer Tracor Model NT7200 system with a variety ¢!
phelotube-scintiliation crystal detector assemblies

One Ludium Model 15 nautron courder,

One LKB Model 1214 liquid scintillation system

One Harshaw Thermaluminescence dosimetry system with over 100 dosimeters.
We raservy tha right 10 replace thesa instrumants provided our overall measurement
capabllities remain unchanged
instrument Calibration
The neutron detecting instruments are calibrated annually.  Either the PuBBe sources are
usaed tor this calibration or the instruments are returned to the manutacturer (Ludium )
for calibi ation

The garnma survey meters are calibrated annually using a J. L. Siiepherd, Model 28-6
Calibrator SN# 10235, Cesium 137 , 600 mCi on 6/4/89.

The alpha beta and gamma laboratory instruments are calibrated annually using
stanaard - erence sources with calibrations traceable to National Institute of Standards

and Technology (NIST).
All calibrations . <~ <. {at the University are done or supervised by individuals
approved by th. . .»  Radiation Satety Committee and who meet the training

requirernants of iten, 4.4 above.

We have ectablished the model procedure for calibrating instruments that was
published in Appendix B to Regulatory Guide 10.8 Revision 2. The Cs-137 source and
other aipha | b ta and pamma sources used in calibrations partormed at the university
are licensed under the NRC license 37-00118-7 which is under timely renewal.

Snecilications of Badiation - afety B il { Dut

The Radiation Safety Committee (RSC Yot the University of Pennsylvania has established
policies concerning the use of radioactive materials in all depariments of the University.
The Composition of the RSC, its responsibilities, duties and current Chairman along with
infermation on the University's Radiation Safety przgram are detailad in the University's
NRC license 37-00118-07. The current Chairman of the RSC is Rc™ert Roosa, Ph. D.

Full authority and responsibility for the p.ogram is vasted in tha Radiation Safety
Committee. This Committex meats at least quanerly to review the conduct of the
radiation safety program. A fully statted Radiation Satety Office under the direction of
Dr. Mark H Selikson, carries aut the radiation cafety program. The current staff of the
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Program Code 22120  University of Pennsylvania SNM-114 Licenss Reanewal Page 3014

Radiation Safety Office consists of seven heaith physicists seven technicians,
two secretaries, an information management specialist and an office manager.

All prospective users and new usas of radionuciides must be applied for in @ ranner
analogous to ap lon for a specific byproduct matenial license. Upon rece'pt of an
application, the tion Safety Office profossional stat! evaluates precautions.
Jiscusses precautionary measures with applicant(s) and prepares comgmernts upon the
application. The application and comments ar -~ “wiated 10 a review Committee
composed of selected members of the Radia® - .y Commitee. The designated
reviow Commiftee may approve, disapprove o1 w,. v the need tor additional iformation
of evaluation of the application. All actions upon applications are reviewed as part of the
agenda at the next regular meating of the Radiation Safety Committee.

Eearsonnel Moniioung

Personnel manitoring will be provided pursuanf to 10 CFR 20: 202 and the exposure
from all sources of ionizing radiation at the Uni-ersity is considared. All authorized users
register thelr racdiation workers with the Radiation Satety Office. The Radiation Satety
Office maintains a compitterized listing of all radiation workers that is cross indexed to the
list of authorizes users which identtties the sources of ionizing radiation 1o which their
personnel may be exposed NVLAP approved commercial service will be used.

Currerntly R. S Landauer Jr and Company provides our service.

The neutron and gamma radiation levels are measured and/or evaluated for all new

configurations of 1ise and storage. Surveys are repeated annually or whenever there is a
change in the source shielding or use.

LRisposal

No wastes are expected. Should there be a need to dispose of the materiats 1 will be
transferred to a icensee specifically authorized to receive it.

Becord Managarnan
All required records will be reviewed by and kept in the University Radiation Satety Office.

Materal Control Provisions
No additional material will be procured (without license amendment)

1 The sources will be leak tested at infervals not exceeding six months. The test
sample will be taken from the source or from an appropriate surface of the device
in which the source is ins'alled or mounted. The test will be capable of detecting
0.005 microcuries of alpha contamination on the test sample.

o

a) The test will be performed by personnel approved by the Radicdon Satety
Committee par tem 4 4 above.

b) Time distance and shielding considerations will be used to minimize
personnel exposure. Remote handiing tools will be used o handie the source.
the time the source 1s removed form its storage coritainer will be minimized
during ieak testing.
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¢} The test procedure involves either wiping the source with moistene J filter
paper or washing the source In a mild detergent or solvent solution.

The w:go sample i¢ dred and counted and the liyuid sample is evaporated and
count

d) A windowless proportional detector or a liquid scintillation system
will be used 10 assay the test samples

The windowless propontional counter is a Nuciear Maasurements Model PC-
5 The liquid scintiliation system is a LKB Modal 1214,

468 General Satety lnstoictions
Sews anclosure (1) Radiation Safety Users Guide**
469

All campus Emergency phone numbers connect individuals with campus Security who activate
the Emergency response per the Emergency Response Personnel Listing. Enclosure (1l). This
listing is updated at lnast yearly. Also see enclosure (1) Radiation Safety Users Guide. **

4610 Procedures for Training Personnal
See enciesure (1) Radiation Safety Users Guide **
" We reserve tha right 1o revise and update the Radiation Safaty Users Guide provided the changes do

not diminish the radiation safety practices as related to the use of the Special Nuclear Material authorized
by this ficense.

The following information is provided as a supplement to NRC Form 313 (3-92) in
support of our request to renew SNM-114,

terr 5 See tem 4.3 above
hem 6 See item 4.2 above
tem 7 See item 4.4 above
ftem 8 See item 4.6.1 and 4.6.10 above
item 9 See item 4.5 above

tam 10 See item 4.6.1 through 4.6.10 above

Item 11 See item 4.6.4 ahove
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Revised August 31, 1990

UNIVERSITY OF PENNSYLVANIA

RADIATION SAFETY
USERS" GUID'E

I'his Guide has been prepared as an informatior manual for
University personnel concerned with the use of radioisotopes or
other sources of tonizing radiation

ONE COPY OF THIS GUIDE SHOULD BE READILY
AVAILABLE IN EACH LICENSED LABORATORY.
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[. AUTHORIZATION TO USE RADIOACTIVE MATERIALS (LICENSING)

A. Iniual application and amendments

1. Licenses to use radioactive materials (RAM), and amendments to existing
licenses, are granted by the Radiation Safet& Commitiee (RSC). Application
forms are available at the Radiation Safery Office (RSQ).

2. Faculty members who are principal investigators are those individuals typically
approved for radiouctive materials licenses.

3. The review and approval process for a license or amendment application
typically takes 4 to 8 weeks.

B.  Annual license review
1. The RSO will send annual license review forms to licensees requesting the

following information:

a. Current RAM inventoxy

b. Current list of radiarion workers

¢.  Current protocols involving the use of any licensed RAM

d. Cunent list of survey meters

¢. Current list of sealed sources

2. Completed forms must be returned to the RSO within two weeks.

II. ALARA

A, The acronvm ALARA, As Low As Reasonably Achievable, means cthat persons using
sources of ionizing radiation should raake every reasonable effort to keep exposures
0 individuals and relenses of rudioactive matenials & unrestricted areas as far beiow
regulatory limits as is practicable. As a general rule, exposures and releases shouid
be kept below 10% of the regulatory limits.

B, Licenseer together with laboratory personnel ghall review their experimental
protocols, work habits, and available safety equipment for acherence to the ALARA
principle.

C. The RSO will nonify licensees of individuals receiving personnel dosi'neter exposures

exceeding ALARA levels. Exposures will be investigated und reviewed by the RSC.

III. TRAINING

A.

B.

Persons working in labs where RAM or energized equipment is used or stored are
reguied to anend RSO training prior to beginning work with the source of radiaton.

A licensee must hold an annval ALARA maining session an< record the topics
covered, the date, and names of ausndees. Au ouvtline for this training shall include,
but 15 not kmuited (0, the following:



vi.

RAM INVENTORY

A.

Each laboratory rmust maintain a permanent record of individual RAM stock vial
mce'xpv.s,/d‘xsposiuons which includes the following’ radionuclide, chemical form, dawe
of receipt, transfers, and date of final disposal

Itis recommended (hat a running \og of all withdrawals from the shipment vial be
maintained.

A quarerly record of current RAM stock vial inventory is required (the acuvity on
hand should not exceed the licensee's possession limit for each radionuclide).

A sewer disposal log must be used 10 summarize RAM disposed of in the scwer for
each sink designaie for such disposal.

The sewer disposal logs ghall be summarized quarterly 85 follows: Total H-3, total
C-14, wtal for ail other radionuclides.

GENERAL RADIATION SAFETY PRACTICES

A.

B.

K.

Lab coats Of other protective clothing shall be worn when handling radicactive
material, 9¢ working in an ared designated as 3 RAM work arei.

Disposable gloves shudl be wom when handling RAM.

personnel shall not eat, drink, STOKE, store food, of mouth pipette in arcas where
RAM is used of stored.

Careful expenrenial planning, dry runs, shiclding, dis@ance and monitoring shall be
required for minmizing eXpOSWT.

RAM shall be used, stored, and transported in appropraie containers.
RAM shall be secured against use O access by anauthorized persons.

gmooth work sarfaces, proiective pench covenngs, contaraination monitoring,
proper squipment, and segregated work areas shall be used o coatrol conaminancn.

Radicactive waste shall be collected in Ergssﬁm comainers and disposed of
according to the RADIOACTIVE WASTE ISPOSAL section of the guide.

Approved furne hoods ur glove boxer shall be used when required in lgensing
condigons 10 control possible airbome conamination.

Faciities and RAM containers must be labeled according 10 the POSTING &
LABELING sectivd of this guide.

Hards should he doroughly washed after working with RAM.

A carrent copy of the "Usews Guide" mus. be availabie 10 personnel within the ‘ab.

M. The RSO must U aotified prompudy in the event of:

1. pmonm\ CONMINATION



B.

-. -~ . .

Personnel dosimneter program

1,

1

~he cost cof ine persennel dosimetess s 3aid DY the licenses,
Current costs can be cbtained by contaciing ime REC.

Descriptiont Personnel dosimelsTs a® devices wom by pescns
1o measure thewr csdiaticn dose. These Zonimeters can consist of
nim  thermolpminescent crystals, pooke chambers, of integrating
dosimeters with sertable alarms.

Whe gets personnel dosimeters?

o All individuals, unless specified otherwise in license conditions, who
handle (at any time) RAM svith activities exceeding the following limits

should wear both whole body and exoemuty dosimeters.

1-12% & Cr-51 5 mCi
p-32 & Rb-86 1 mCi
1.131, Se-75, & Co-57 $00 uCi
Zn-83 250 pCi
Fe.$9, Co-60, Na-22, & Nb-95 50 pCi

For beta ernitiers exceeding 250 keV,
or other gamma oOr X-Tay smiters Consult the RSO

b. Personnel dosimeters are not required when working °oly
with radionuclides which are low energy beta emitters (€8
H-3, C-14, & §-35).

¢. It is the responsibility of the licensee to notify the RSO of those

individuals requiring personnel dosimeters. Personnel dosumeters

will be issued (if necessary) when 2 completed Radiation
Worker Registration form is received.

d. Itisthe responsibility of individuais receiving dosimeters for the first ime
1o pick them up in the Radiation Safety Qffice.

Monitoring periods: Workers will be assigned dosimeters monthly or quarterly,
depending upon the expected radiation dose. New dosimeters will be delivered
on the Wednesday before the last day of the month, and old dosimeters are
picked up on the Wednesday after.

Obtaining 3 dosimenT To get a dosimeter, bring @ completed Radiation Worker
Registranon form the RSO.

3
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X. RADIOACTIVE WASTE DISPOSAL

The cost of radicactive waste disposal is paid by the licenses. Current waste disposal costs

alon Svgth radivactive waste col ecton hours and jocations can be obtained by contacting
the RS0,

Common waste types and their approved disposal methods are listed below. 1f your wasie
material 18 not included in this list, of is & mixed hazardous waste (e.g., toxiC and
radioactive) other than scingllation fluid, consult the RSO.

A. DryWaste

Definition - Dry waste materials potentiall®’ contaminated with radioactive material.
No free standing liquid or biological mardt .al is permissible in this waste.

P Non-commercial Disposal [This option is only for waste generated from use
with gamma or hard (> 250 keV) beta emitters. |

a. Survey the waste with a suitably sensitive meter (able to detect £ 0.1
mR/hr at contact) in a low packground area.

b. Readings shall be made at a distance of 1 inch or less from the surface of
the material.

c. If no resding distinguishable from background on contact with the

.

material is found, obliterate radioactive labels and dispose of as non-
radicactive wasie.

d. 1f readings exceed background, dispose of waste commercially (as
described in the next section).

a. Place wasteina five gallon pail which is lined with a clear plastic bag (pail
and bags are P ided by the RSQ).

b. Complete a wasie wansfer memo form for each pail of waste.

c. ‘Transfer waste t© the RSO designated wasie collection area during
specified waste hours.

B. Animal Curcasses/Biological Material

1. Place waste in transparent bags. (Keep waste containing less than 0.05
uCi/gm of >H or 14C in a separate bag.)

2. Complete a waste transfer form for each bag of wasie.

3. Transfer refrigerated (not frozen) carcasses 10 the RSO designated waste
collection area dunng ified waste hours.



(51

1.

Shert-lived (7 1/2 £ 19 days), non-hazaréous waesie for morage for
decay

Centralized storage (stored by Radiation Safery)

a.

Place wasie (segregated into short-lived radicnuc.ides) in a
five gallon pail which is lined with 2 clser plastic bag (pall
and bags are provided by the RST),

Complete a waste tansfer memo form for esch pall of waste.

Transfer waste 1o the RSO designaied waste collection area
during specified waste hours.

he following restrictions apply:
1) Remove or obliterate all radicactive materiale labels.

2) Mo hazardous materials {i.e, lead, organic socivents)
may be included.

3) No concrete may be included (smal! volumes of liquid
are acceptabie).

Local storage (stored by licensee)

Stored waste must be properly shielded .- P must be stored
behind plexiglass shielding with 2 minimum thickness of 3/8
inch.

All radisactive materials labels must be removed or
ohliterated prior to disposal.

All waste must be stored for 2 10 half-lives, AND at the iime
of disposal radiation ievels from the unshielded waste
container must be indiscernible from background when
measured at the surface of the waste with a G-M survey
meter.

A suitably sensitive survey meter must be available within
the lab, and have been labeled with the reading from a
dedicated check source by the Radiation Safety Office
annually. This source must be rmounted tc the meter,

9
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