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MAY 19 1997

Mr. Astra Bain-Dowell

Acting Director, Office of Research

George Washington University
Medical Center

2300 Eye Street, NW

Washington, D.C. 20037

SUBJECT:  APPLICATION FOR MATERIAL LICENSE AMENDMENT DATED AUGUST
15, 1995, AND OUR REQUEST FOR ADDITIONAL INFORM* ' DN
DATED APRIL 4, 1997

Dear Mr. Bain-Dowell;

This concerns the subject application for a material license amendment and our letter
in which we notified you that the application was deficient and that certain additional
information was required.

You are hereby notified that since the additional information that was requested in our
Aprii 4, 1997 letter has not been received within thirty (30) days from the date of the
letter, we consider that you have abandoned your application. This action is without
prejudice to the resubmission of an application.

Sincerely,
RIiGINA L SICGKE DBY:
LT £ e T
STEJL‘.N H. GOUETE WAaANCHE

Staven R. Courtemanche
Division of Nuclear Materials Safety

License No. 08-00216-22
Docket No. 030-09049
Control Mo. 122207

Enclosure:
Letter dated April 4, 1997
DOCUMENT NAME: R:\WPS\MISC\L0800216.22

To receive a copy of this document, indicate in the box: "C" = Copy w/o attach/encl “E" = Copy w/ attach/encl “N" = No copy

OFFICE |DNMS/RI , + N |DNMS/RI

NAME Sc%gﬁmche/:m; ] |
C5/49797 1387787 7

OFFICIAL RECORD COPY  {/[ 1p



License No. 08-00216-22
Docket No. 030-09049
Contro! No. 122207

Mr. Terry Johnson

Radiation Safety Officer

George Washington University
Medical Center

2300 Eye Street, NW

Room 712

Washington, DC 20037

Dear Mr. Johnson:

This is in reference to your application dated March 24, 1995 enclosed with your
letter dated August 15, 1995 requesting to amend Nuclear Regulatory Commission
License No. 08-00216-22. In order to continue our review, we need the following
additional information:

In order for the NRC to exempt a licensee from a regulation, it is necessary that
there be adequate justification. In your August 15, 1995 letter, you did not
provide justification for your amendment request. Please submit a justification
as to why the exemption from 10 CFR 35.315(a)(4) and 415(a)(4) is needed.

Items 10.11/10.14/10.15 G of the application states, in part, that surveys in
adjacent patient rooms may be omitted when the administered activity does not
exceed 200 millicuries (mCi), plus or minus 10 percent for dosage calibration.,

If the dosage received exceeds 200 mCi, surveys in contiguous areas must be
reperformed since a percent difference in the dosage calibration cannot be used
as a factor for determining the maximum dosage rates in contiguous areas.
Confirm that surveys will be performed in contiguous areas if the administered
activity exceeds 200 mCi.

items 10.11/10.14/10.15 G of the application states, in part, that nursing
personnel and visitors in 2~ patient rooms will 1 I receive a dose
exceeding 5 milliremr v and visitors in - t rooms will not receive
a dose exceeding 1L Please deec: procedures for verifying
that doses to individuc _icted ary :xceed the public dose
limits in 10 CFR 20.13(

OFFICIAL RECORD COFY




T. Johnson -2-
George Washington University Medical Center

4, Items 10.11/10.14/10.15 G of the application states, in part, that surveys in
the adjacent patient room may be omitted if the maximum exposure rate on the
treatment side of the wall separating the two rooms, at one foot from the wall,
does not exceed 4 mR per hour. Your proposed procedure cannot ensure that
the exposure rate in contiguous unrestricted areas do not exceed 2 mR in any
one hour. Please confirm that the measurement for the worst case scenario
shall be taken in contiguous unrestricted areas and that the exposure rate does
not exceed 2 mR in any one hour at any location or modify your proposed
procedure.

5. Please confirm that if any conditions change to a given scenario, such as the
maximum activity admiristered, room arrangement, or shielding in the
construction, that the surveys will be reperformed to determine the resulting
exposure rate,

The NRC staff believes that your proposed procedures for determining solubility of
radioactive waste to be released into the sanitary sewer are convoluted and very
difficult to understand. As sucn, the users of radioactive material under your license
may not clearly understand the criteria and may perform unauthorized dispesals of
radioactive material. Please consider using the guidelines found in Information Notice
94-07 (enclosed) to determine the solubility of radioactive waste to be released to the
sanitary sewer. Also, the NRC staff believes that the first criteria for disposing of
nonbiological radioactive material to the sanitary sewer is sufficient. If the NRC staff’'s
understanding is incorrect, you should clarify the use ot the additional criteria if you
wish to pursue authorization for the additional criteria. Below are the NRC staff’'s
comments concerning your criteria for determining the solubility of radioactive material
to be released to the sanitary sewer.

6. Item 11.1.C. of the application describes your criteria for the disposal of
radioactive material to the sanitary sewer in accordance with 10 CFR 20.2003.

a. Criterion 1 states that if the radioactive material is chemical class D as
listed in 10 CFR 20, Appendix B, it may be disposed to the sanitary
sewer. Class D, in 10 CFR 20, Appendix B, refers to the retention of
radioactive material in the pulmonary region of the lung and applies to a
range of clearance half-times. The classification is used in Table 1,
Columns 2 and 3 of Appendix B and is not relevant to Table 3. Please
confirm that this criteria has been deleted.

b. Criterion 4 states that if the radioactive material has an activity o: less
than one mCi and a half-life of less than 6.1 hours, it may be disposed of
to the sanitary sewer. Please note that the half-life of the radicactive
material does not have a bearing on the requirements of 10 CFR
20.2003(a)(2) and (3). Licensed or other radioactive material may be

OFFICIAL RECORD COPY



T. Johnson

.3-

George Washington University Medical Center

released to the sanitary sewer provided the quantity released in one
month divided by the average monthly volume of water released into the
sewer does not exceed the concentration listed in Table 3 of Appendix B
to 10 CFR 20, and the sum of the fractions does not exceed unity.

Also, 10 CFR 20.2003(a)(4) requires that no more than 5 curies of
tritium, 1 curie of carbon-14, and 1 curie of all other radionuclides be
released to the sewer in a year. Confirm that the requirements of 10
CFR 20.2003 shall be followed and confirm that this criteria is deleted.

Criterion 5 states that radioactive material that is disposed of incidental
to use under 10 CFR 35.100, 200, or 300 may be released to the
sanitary sewer. Confirm that this criterion is deleted because it cannot
be approved. Radioactive waste generated by the activities incidental to
10 CFR 35.100, 200, and 300 includes radioactive waste that does not
meet the requirements for disposal in the sanitary sewer (i.e., gloves,
paper towels, syringes, etc.).

Criterion 6 states that radioactive waste containing tritium, carbon-14,
sulfur-35, and chromium-51 in concentrations less than 0.05 microcuries
{uCi) per gram may be released to the sanitary sewer. Confirm that the
request is for liquid scintillation radioactive wastes covered under 10
CFR 20.2005. Also, note that only tritium and carbon-14 liquid
scintillation radioactive wastes are covered by 10 CFR 20.2005.

Criterion 7 states that radioactive wastes may be disposed to the
sanitary sewer if the material appears to be completely dissolved in
water at room temperature with no visual indication of particulates. You
should not use visual inspection of the material as a criteria for
determining the solubility of the radioactive material because casual
inspecticn may not reveal particulate matter and the insoluble material
may not be radioactive in nature. Please confirm that this criterion is
deleted.

s Additional criteria for nonbiological material are described on page 70 of Item
11.1.C. of your application. The NRC staff's comments are as follows:

Criterion 2 states that the radioactive waste may be released to the
sanitary sewer if it is not listed as Class Y in 10 CFR 20. Class Y refers
to the retention of radioactive material in the pulmonary region of the
lung and applies to a range of clearance half-times. The classification is
used in Table 1, Columns 2 and 3 of Appendix B and is not reievant to
Table 3 of Appendix B. Confirm that this criterion is deleted.

OFFICIAL RECORD COPY
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George Washington University Medical Center

b.

Criterion 3 states that radioactive waste may be released to the sanitary
sewer if it is not listed as insoluble in the CRC Handbook of Chemistry
and Physics (CRC). This criterion may not be approved because the CRC
does not list every isotope and, therefore, an isotope not listed may
actually be insoluble. Please modify or delete this criterion.

Criterion 4 states that radioactive waste may be released to the sanitary
sewer if the formal solubility is well established in the scientific literature.
The NRC staff believes that the scientific literature is not an adequate
means of determining the solubility of the radioactive material in and of
itself. Please confirm that you shall determine the solubility of
radioactive material using the Information Notice 94-07 es a guideline
and confiii+, that this criterion is deleted.

Criterion 5 states that radioactive waste may be released to the sanitary
sewer if it is diluted to a molar concentration which is less than the
square of the formal solubility in mole/liter and its isotopic concentration
is less than that listed in 10 CFR Part 20, Appendix B, Table 2, Column
2. Dilution is not related to solubility and may not be used as a criterion.
Also, Appendix B, Table 2, Column 2 of 10 CFR Part 20 applies to
effluents and is not applicable to the release of radioactive material to
the sanitary sewer. Please delete this criterion.

Criterion 6 uses the same method as discussed in Item 6.e. of this letter
and cannot be approved. Please delete this criterion.

We will continue our review upon receipt of this information. Please reply in duplicate
to my at..ntion at the Region | Office and refer to Mail Control No. 122207. If you
have any technical questions regarding this deficiency letter, please call me at

(610) 337-5075.

OFFICIAL RECORD COPY



T. Johnson -5
George Washington University Medical Center

If we do not receive a reply from you within 30 calendar days from the date of this
letter, we shall assume that you do not wish to pursue your application.

Sincerely,

ORIC .
L1

Steven R. Courtemanche
Division of Nuclear Materials Safety

License No. 08-00216-22
Docket No. 030-09049
Control No. 122207

Enclosures:

1. 10 CFR Parts 19, 20, 21, 30, and 35
2. Regulatory Guide 10.8

3. Information Notice 94-07

DOCUMENT NAME: R:\WPS\DLTR\L0800216.22

To receive & copy of this document, indicate in the box: “C" « Copy w/o attach/enc! “E" Copy w/ attach/encl “N" No copy

OFFICE |DNMS/RI N | DNMS/RI
NAME SCouftérmanche/src
DATE 047104Y97 04/ /97
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NUCLEAR REGULATORY COMMISSION #

WASHINGTON, D.C. 20655-0001

Paan® December 9, 1996

MEMORANDUM TO: Mohamed M. Shanbaky. Chief
Nuc lear Materials Branch,1.

FROM: Larry W. Camper,
Medical, Academic >
Use Safety Branch
Division of Industrial and
Medical Nuclear Safety, NMSS

SUBJECT: TECHNICAL ASSISTANCE REQUEST DATED DECEMBER 20, 1995, GEORGE
WASHINGTON UNIVERSITY MEDICAL CENTER. LICENSE
NO. 08-00216-22

I am writing in response to your technical assistance request (TAR) dated
December 20, 1995 (Attachment 1). in which George Washington University
Medical Center (GWUMC) requested an exemption from 10 CFR 35.315(a)(4) and
415(a)(4) and proposed procedures for disposal of radiocactive waste into the
sanitary sewer. Each request 1s addressed separately below.

X ion fr F 4) and 4 '

GWUMC requested an alternate method for performing surveys in contiguous areas
required by 10 CFR 35.315(a)(4) and 415(a)(4). GWUMC submitted numerous
criteria for which surveys in adjacent patient rooms would not have to be
performed, as well as film badge/TLD data for adjacent areas. taken during
previous patient treatments. The staff has reviewed the information and has
the following comments:

1) GWUMC did not submit a justification as to why the exemption from
10 CFR 35.315(a)(4) and 415(a)(4) is needed. It is necessary for GWUMC to
explain why the exemption is needed before an exemption can be granted.

2) GWUMC indicated that surveys in adjacent patient rooms may be omitted when
the administered activity does not exceed 200 mCi plus or minus
10 per cent for desage calibration. A per cent difference in the dosage
calibration cannot be used as a factor in the maximum dose used for
determining 1f contiguous area surveys need to be performed. If the dose
received exceeds 200 mCi, surveys in adjacent patient rooms must be re-
performed.

3) GWUMC indicated that nursing personnel and visitors in adjacent patient
rooms will not receive a dose exceeding 5 mR per day and visitors in
?atient rooms will not receive a dose exceeding 10 mR per day. The

1censee should verify that doses to individuals in unrestricted areas
will not exceed the public dose 1imits in 10 CFR 20.1301, "Dose Limits for
Individual Members of the Public."

CONTACT: Torre Taylor, NMSS
(301) 415-7900

| . j2rro7
OFFIC! L 722030 CORY, ML 10 OEC 20 1996



vohamed Shanbaky, RI 2

4) GWUMC indicated that the survey, in the adjacent patient room may be
omitted 1f the maximum exposure rate on the treatment side of the wall
separating the two rooms, at one foot from the wall, does not exceed 4 mR
per hour. The licensee should take the measurement in the adjacent
patient room for the worst case scenario. and the exposure rate should not
exceed 2 mR in any one hour at any location.

5) GWUMC should verify that if any conditions change to the given scenario,
such as maximum activity administered, room arrangement, or shielding in
the construction, that the surveys in the adjacent patient room will be
re-performed to determine the resulting exposure rate.

The exemntion from 10 CFR 35.315(a)(4) and 415(a)(4) cannot be granted at this
time since extensive information 1s needed from the licensee. Please provide
the Ticensee’s response to these issues as a TAR to NMSS for review and
approval of the exemption.

Alternate Method for Disposal into the Sanitary Sewerage

GWUMC submitted procedures for disposal into the sanitary sewerage for
compliance with 1( CFR 20.2003. These procedures are discussed below in
detail. The licensee's procedures are very convoluted and difficult to
understand. The licensee should first determine if the material is soluble,
using Information Notice 94-07, "Solubility Criteria for Liquid Effiuent
Releases to Sanitary Sewerage Under the Revised 10 CFR Part 20" (Attachment
2). as a guideline. If the material is soluble, then other criteria may be
agg]ied. However, the licensee should simplify the criteria to ensure that
all users of radioactive material will clearly understand the requirements for
disposal into the sanitary sewerage to help avoid unauthorized disposal of
radioactive material.

The Ticensee iisted several criteria for any 1soto?e not used in biological
material which could be met to qualify for disposal into the sanitary
sewerage. As the staff understands the request. the following are the
licensee's proposed criteria:

1. It is chemical class D as listed in 10 CFR Part 20, Appendix B. OR
2. [s c;ass1f1edogs soluble according to the CRC HgnqugE of Chemistry
Acs

3. Its formai solubility is greater than 0.003 mole/L, OR

4. It 1s less than 1 mCi of a radionuclide with a half-life less than
6.1 hours, OR

5. It 1s disposed incidental to use under 10 CFR 35.100, 35.200, and

: 35.300, OR

It is only hydrogen-3 (H-3), carbon-14 (C-14), sulfur-35 (S-35). or
chromium-51 (Cr-51) in concentrations less than 0.05 microcurie per
gram of solution;
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if the licensee ﬁursues this request. Therefore, only H-3 and C-14 may be
disposed under this criterion.

The procedures also included an additional criterion. criterion 7. that

materiais may be disposed if the material appears to be completely dissolved

in water at room temperature with no visible indication of particulates. This

condition assumes that any insoluble material will be visible to casual

inspection, which is not necessarily the case. Additionally, any visible

insoluble material may not be radioactive. The licensee did provide a

procedure for adjusting the pH, refrigerating, filtering. and diluting the ‘
filtrate: however, this procedure is not adequate to ensure solubility. The |
licensee should test the waste for solubility in accordance with the methods ;
described in Information Notice 94-07.

Criterion 8 1s acceptable and may be approved.

The licensee provided additional criteria for disposal of other nonbiological |
materials on page 70 of its submittal: |

Disposed only under ihe supervision of the Radiation Safety Officer;

It is not listed as Class Y in 10 CFR Part 20;

éﬁ 1s not Tisted as insoluble in the CRC Handbook of Chemistry and
ysSics:

If the formal solubility is well established in the scientific

Titerature; AND

It is diluted to a molar concentration which is less than the square

of the formal solubility in mole/liter, and its isotopic

concentration is less than that Tisted in 10 CFR Part 20, Appendix

B, Table 2. Column 2; AND

6. The material ?gﬁears to be completely dissolved in water at room

temperature with no visible indication of particulates;

tach criterion is discussed separately below.
Criterion 1 is acceptable.

Criterion 2 references use of chemical class Y as listed in 10 CFR Part 20, |

Ap?end1x B. Class Y refers to the retention of radioactive material in the |
ulmonary region of the Tung, and applies to a range of clearance half-times. |
he classification is used in Table 1, columns 2 and 3. of Agpendix B. and is

not relevant to Table 3. of Appendix B. This criterion should be deleted.

Criterion 3 is not acceptable and may not be approved. The CRC Handbook of |
Chemistry and Ph{sics does not 1ist every isotope: therefore, an isotope not
| listed may actually be insoluble.

Criterion 4 1s not acceptable in and of itself. The licensee should determine
if the material 1s soiuble. using Information Notice 94-07 as a guideline.



Mohamed Shanbaky, RI 5

Criterion 5 is not acceptable and may not be approved. Dilution is not
related to the solubility and may not be used as a criterion. Additionally,
Appendix B, Table 2. Column 2 applies to effluents and is not applicable t¢
release into the sanitary sewerage. .

Criterion 7 1s not acceptable, as discussed above in the first set of criteria
for disposal.

Based on the information submitted with the licensee’'s request, it is the
staff’'s understanding that all nonbiological material should be encompassed
within the first set of criteria, discussed earlier in this response. The
majority of the technical criteria discussed above in the second set of
criteria is not acceptable. The staff does not fully understand why these
additional criteria are needed. The licensee should clarify the use of these
additional criteria if our understanding is incorrect, and if the licensee
wishes to pursue authorization for these additional disposal criteria.

Attachments:

1. TAR dtd 12/20/95
2. IN 94-07



REGI&QL TECHNICAL ASSISTANCE RE(’ST FORM

bate: Decemb+ 1995

Mail or E-Mail to: Donaid A. Cocl (DAC), Mail Stop: T8-F5 i E-mail, cc: CLE
Division of Industrial and Medical Nuclear Safety, NMSS

0 Lett:r dated:  August 15, 1995 =
==
0 Suggestec change /i licensing procedure (enclosed): ~
O Problem/issue: 1.Alternate method of performing surveys(10 ' ‘a)(4). The
licensee Is proposing to perform the survey inside the patient's r t areas.
nat /{ ] il Fi 2093). icensee’'s method i ne of the

methods J.tlined in the _solubility Information Notice.

. Action Requied: Review alternate methods and determine if they meet the requirements of 10 CFR
35.315(a)(4), 75.415(a)(4) and 20.2003.
Recommende.d Action: 1._The licensee requested a dose rate level of 4.0 millirem per hour on the
therapy patient's side of the wall. Recor 1.end that this portion of the TAR be denied. However, if the
licensee requests radiological surveys of less than 2 millirem per hour inside the ) patient room to
2. _Recommend that this method be approved.
Remarks:

—

Headquarter Reviewer:
Regional Reviewer: Steven R. Courtemanche

Reviewer Code: K4

Reviewer Phone Nc.: (610) 337-5075 FAX No.: (610) 337-5269

Request Needed by: February 1, 1996

Fom TAR-10 (G:\TARS\TARFORM)
9/93
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License No. 08-00216-22
Docket No. 030-09049
Control No. 111230

August 15, 1995

Francis Costello

Nuclear Materials Safety Branch

Division of Radiation Safety and Safeguards
U.S. Nuclear Regulatory Commission
Regioa 1

475 Allendale Road

King of Prussia, Pennsylvania 19406-1415

Dear Mr. Costello:

As per our telephone communications on August 4 and 8, and additional wlephone conversations with
Mr. Courtemanche, picase accept the attached revisions to the license application previously submiitted
on March 28, 1995. These revisions are intunded to replace in their entirety, the previously submitted
ltems 5 & 6 (page 2), Items 7.1 & 7.2 (page 4 only, not entirety), Item 10.7 (page 57), Item 10.12
(pages 58-61), and Items 10.3 & 10.16 (page 68).

I understand that two additional sections of the most recent application will be evaluated at NRC
Headquarters, and that the license may be issued now, and may be amended later when these
evaluations are complete. 1 understand that the two sections to be reviewed are:

1. The procedure on page 65, "Radiation Safety Procedures for Brachytherapy Sealed
Sources uind Radiopharmaceutical Therapy,” in section G, which allows altemate
assessment criteria for the radiation exposure in the adjacent patient room, in the case
of radioiodine therapy only, without directly measuring the radiation level in that room.
Of course, we have been measuring and recording the radiation level in the adjacent
patient room in each patient case to date, and I understand that we must continue this
practice unless and until NRC approves some alternate practice, and must continue 0
comply with 10 CFR 35.315 and 35.415 in all respects.

2. The procedure on pages 69 and 70, "Radioactive Waste Disposal Methods Used,” in
section C, which describes how the solubility of nonbiological radioactive material may
be determined prior to disposal in a municipal sanitary sewerage system. I understand
that, pending evaluation of this procedure, we must continue to dispose nonbiological
radioactive material only when it is readily soluble, and ruust continue to comply with

10 CFR 20.2003 in all respects. Conocced A5 122207

SECTION COPY SEPARATRS ouT of e
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Page 2
Mr. Francis Costello
August 15, 1995

I also understand that, upon completion of these evaluations, the University may be required to make
timely submission of revised procedures, in substitution for the two sections of the license

applicaton evaluated.
If these revisions raise any questions, ur if iny understanding of the evaluations t be made at NRC

Headquarters, and particularly of our regulatory compliance requirements pending completion of
these evaluations, is misstated in any way, please advise me directly at 202-994-3149.

Thank you for your attention to this matter.

Terry Johnson
Radiation Safety Officer

TAJ/gih (10B1¢Licenses/16)

cc: Astra Bain-Dowell,
Acting Director, Office of Research

Katherine A. Kennedy, Ph.D.
Chair of the Radiation Safety Committee

encls,



= I}i -

AL GOT0e
\ﬁltfnﬁﬁm mn
University

[Z5TH NIVERSARY 1821-1996
NEDI*' CENTER

License No. 08-00216-22
Docket No. 030-09049
Control No. 111230

March 28, 1995

Steven R. Courtemanche, Health Physicist
Nuclear Materials Safety Branch

Division of Radiation Safety and Safeguards
U.S. Nuclear Regulatory Commission
Region |

475 Allendale Road

King of Prussia, “eansylvania 19406-1415

Dear Mr. Courtemanche:

Pursuant to NRC letter of March 8, 1995, and subsequent telephone conversations, the enclosed
additional information is formatted as a complete renewal application, for license number 08-00216-22
replacing all previous applications and license commitments in their entirety.

If you have any questions, please call me at 202-994-3149.

Sincerely,

A

//}?;0/1/4%/\

Terry Johnson
Radiation Safety Officer

TAJ/gjh (10BIcLicense32895)

cc: Astra Bain-Dowell.
Acting Director, Office of Research, GWU

Katherine A, Kennedy, Ph.D.
Chair of the Radiation Safety Committee
. i g -
2800 Evy STREET. N.W. « Roow B2 « WaskmvG o, DC 2008~ « (202) 99426 %0
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SEORMANION COULECTION REQUEST § HOURS SUBMITTAL oF g
APSAUCATION 3 NECE SSARY TO CETERMIMNE THAT N APOUCANT 1§
CUALIFED AND THAT ADEQUATE PROCEDURES EXST TO PeCTECT

APPLICATION FOR MATERIAL LICENSE A e T T Ao e ey

MANAGEMENT BRANCH » MBB 7714 US NUCLEAR REGINATORY
COMMESSION, WASMINGTLN DC  X4550000 AMD ™0 N
PAPERWORX REDUCTION PROECT M1S001200 OFFICE  OF
MANAGEMENT 40 BUDGET WASHMINGTON OC 200

INSTRUCTIONS: SEE THE APPROPRIATE UCENSE APPLUCATION GUIDE FOR DETAILED INSTRUC TIONS FOR COMPLETING APPLICATION
SEND TWO COPES OF THE ENTIRE COMPLETED APPLICATION TO THE NRC OFFICE SPECIFIED BELOW 0 3 /) = «f

APPUCATION POR DI TRIBUTION OF EXEMPT PROOUCTS FILE APPLICA TIONS WITH:

OVISION OF MNOUSTRIAL AND MEDICAL NUCLEAR SAFETY
OFFICE OF MUCLEAR MATERIALS SAFETY AND SAFEGUARDS

¥ YOU ARE LOCATED ¢

CORMECTICUT, DELAWARE, DETRICT OF COUUMBIA, MASE. SARYLAND,
MASSACHUSETTE, NEW HAMPSHIRE, MEW JERSEY MEW YORX, FENNSTLY WA,
MHOOE ISLAND, OR VERMONT, SEMD APFLICATIONS T

UICEMSING ASSESTANT SECTION

MUCLEAR MATERIALS SAFETY BRANCK

U S NUCLEAR REGUAA TORY COMMSSION, RECGIOM |
473 ALLENOALE ROAD

KNG COF PRUSSIA PA 1940081015

MABAMA, P ORIA, QEORGIA, KENTUCKY, MESSISSIP™, MORTH CAROUINA, PURRTO
RICO, BOUTH CAROLINA, TEMNE SSEE, VIROSMA, VIRGIN ISLAMOS. OR WEST VIRGINA,
SENO APPUCATIONS 1O

MUCLEAR MATERIALS UCENSING SECTION

S MUCLEAR REGULATORY COMMESSION, REGION |
W MARIETTA STREET, MW, SUITE 2800
ATLANTA, GA 323018

¥ YOU ARE LOCATED &

ALINOLS, BIOWNA, OWA, MICHOGAN, MENNESOTA, MISSOURL OHIC, OR WISCON SN
SEND APPUCATIONS TO

MATERIALS UCENSING SECTION

U S NUCLEAR REGULATORY COMMSSION, REGION 8
00" WARRENALLE AC:

USLE & &a-081

ARFANSAS, COLOPADO, IDAHO, KAMSAS, LOUESIANA. MONTANA, NEBRASKA. NEW
MENCO, HORTH DAXTTA, CRLAMOMA, SOUTH DAXKOTA, TEXAS, UTAN, OR WYOMING,
SEND APFUCATIONS TO:

NUCLEAR WA TERIALS UCENSING SECTION

U S MUCLEAR REGULATORY COMMISSION, REGION IV
11 RYAN PLAZA DRIVE. SLATE 400

ARUNGTOM TX 780118084

ALASKA, ARIZONA, CALIFORMA, HAWAL, NEYADA, OREGON, WASHINGTON, ANC U3
TERRITORKES AMD POSSESSIONS IN THE PACKIC, SENO APPUCATIONS TO

RADMOACTIVE MATERIALS SAFETY BIRANCH

U.S NUCLEAR REGULATORY COMMSSION REGION ¥
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Items 10.11/10.14/10.15 RADIATION SAFETY PROCEDURES FOR

BRACHYTHERAPY SEALED SOURCES
AND RADIOPHARMACEUTICAL THERAPY

Only high pH solution will be used for liquid oral administration of I-131 as iodide.

Only trained Division of Nuclear Medicine personnel will administer radiopharmaceutical to the
patient. The staff member who administers any therapeutic dosage of I-131 is routinely bioassayed
in 1 to 3 days, as is anyone else who was mearby during the dosage swallow. If the patient
promptly vomits, the eatire staff present anywhere in the room (or who clean up), are bioassayed.

A radiopharmaceutical therapy patient will not be released until the exposure rate 1 meter from the
patient's body is § mR per hour or less, or until the renuaining total body burden is less than 30
mCi; or the release will conform to the requirements of 10 CFR Part 35 effective on the date of
the release. This patient's room and reusable equipment will not be released until monitored, and
decontaminated if necessary, according to criteria in 10 CFR 35.315(a)(5 and 7).

Brachytherapy and radiopharmaceutical therapy treatments requiring hospitalization pursuant to
10 CFR 35.75 or 35.404, will be only in rooms used privately, with toilets for ambulatory cases.

These rooms will be posted and controlled according to 10 CFR 20.1601, 35.315 and 35.415.

Pursuant to 10 CFR 20.1301, radiation in unrestricted areas will be limited to 2 millirem per hour,
and maintained ALARA throughout the paticat treatment. Radiation in coatrolled areas around the
therapy patient room will be limited in exactly the same way. Nobody in these arcas will be
allowed to receive an external whole-body dose from the patient exceeding 100 millirem.

As required by 10 CFR 35.315 or 35.415, dose rates in surrounding areas will be measured and
recorded promptly upon the start of therapy, particularly at bedside, 1 meter, yellow visitor's line,
hall door opening, and the maximum dose rate point in the adjacent patieat room. As required by
10 CFR 20.1302, if the product of the maximum dose rate in the adjacent patient room, and the
total treatment time, exceeds S0 miflirem, the dose rates and room arrangements, cic., will be
evaluated by the RSC / ARSO, who will determine: that the patieat in the adjacent room will not
receive a dose exceeding 50 millirem, and that this patient's dose will be kept ALARA; that this
patient has not been previously hospitalized during the prior 365 days (or, if so, that the previous
stay was not in a room adjacent to any form of radiation therapy); and that the nursing
personnel and visitors will not receive a dose exceeding S millirem per day while in the adjacent
patient room. Otherwise, one of the patients will be reassigned to a differeat room.

However, given the shielding value of the hospital wall materials and other factors, in the case of
radioiodine therapy only (I-131, or I-125 seeds), the survey of the adjacent paticnt room may be
omitted, but gnly when the administered activity does not exceed 200 mCi (1 10% for dosage
calibration), and when the patient release (or sealed source explant) iz expected on or before the
second day following the administration day, galy in the case of therapy in room 3102E, 3138E,
4102E, or S138E, oniy when the patient in the adjacent ro-m receives no unusually time-
consuming nursing or ancillary services, and has the normal hospital limitation of visiting
hours, only after verifying that this patient's stay in the adjacent room did not overlap the
previous radioactive therapy, and ihat this patient’s bed is positioned up against the wall farthest
from the radiation treatment room, gnly when the radiation treatmsnt bed is positioned up
against the wall farthest from the adjacent patient room, such that the patient's thyroid (in bed)
is observed to be less than 42 inches from this wall, and only if the maximum exposure rate on the
treatment side of the wall separating the two rooms (af one foot from the wall) does not exceed 4
mR per hour; whea this provision is used, the maximum exposure ratc on the treatment side of the
wall must be recorded and identified clearly, in lieu of the maximum exposure rate in the adjacent
patient room, and must be remeasured and recorded approximately 24 hours after the start of the
therapy (if this latter reading exceeds 1.5 mR per hour, notify the RSO / ARSO immediately).
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Based on the exposure rate at the treatment patient’s yellow visitors' line, 2 maximum daily
visiting time may be calculated to assure that the visitors' doses cannot exceed 70 millirem per day.
Any longer visiting times (generally for the spouse or parents of a critically or terminally ill
patient) will be approved in writing by the RSO, and will include provisioa for isitor dosimetry.

The physician performs the safety counseling for all patients, .g., regarding family protection.

The nursing personnel attending the patient will have been instructed as required by 10 CFR
35.310 or 35.410, as applicable (see also Item 8, sections C and D). They also will have been
instructed in the use of any required personnel dosimetry assigned (see also Item 9.4.G).

The Radiation Safety Office will be contacted in the event of any emergency at 9942630, or
through the page operator at 994-3321 (numbers subject to change at will).

Prior to release from the hospital, each brachytherapy patient will be surveyed to verify that no
sealed source remains in the body (or that the exposure rate at 1 meter from the patient is no more
than 5 mR per hour for permanent implants); or the release will conform to the requirements of
10 CFR Part 35 effective on the date of the release. The survey will also include the bedding,
floor, trash, etc.

Brachytherapy sources are stored in a heavily shiclded cabinet in a locked and posted source
room, well inside the restricted area of Radiation Oncology. The names of "primaries” (who may
remove sources) are posted. This room contains a leaded-glass L-block and tongs for safe source
handling. In-hospital transport of sources is done in the original shipping container, or is shiclded
by 2 1 inch of lead (or by a heavy steel container used only for Pd-103 or 1-125).

To satisfy the inventory requirements for the use of brachytherapy sources in patient cases,
pursuant to 10 CFR 35.406, we will establish and implemeat the model procedure for keeping an
inventory of implant sources that was published in Appendix M.4 to Regulatory Guide 10.8,
Revision 2. If any brachytherapy source cannot be definitely located, the following steps will be
taken:

1) The Radiation Safety Officer will be contacted promptly;

2) A careful inventory will verify the ideatity of the source lost;

3)  All personnel involved with the therapy or sources will be contacted to
determine how the loss might have occurred;

4) A careful search with sensitive survey meters, will proceed from the source's
last known position, along every plausible route of loss;

§)  The incident report will include estimates of plausible personnel doses,

6) Telephone notification to the NRC will be made promptly upon
determination that the source is no longer in the restricted area, unless the
RSO determines it is rot required pursuant to 10 CFR 20.2201.
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Item 10.14E Supporting Documentation for Exemption Request from 10 CFR 35.315(a)(4)
Attached to Item 9.1 is a drawing of each therapy room showing the location of the bed, which is always
arranged against the opposite wall farthest from the adjacent patient room. These beds may be rotated
90° to accommodate the equipment ir the room, but are always directly up against the opposite wall.
The bed in the adjacent patient room is arranged against the wall farthest from the treatment room.

The walls between the rooms are 6 inches thick or thicker (ordinary concrete materials were used). This
approximates one tenth-value-layer for I-131, which our dosimetry measurements confirm.

NVLAP-certified dosimetry was used to investigate the total dose along the wall just inside the adjacent
paticat room closest to the radiation therapy paticat, for the duration of several typical 1-131 therapies
(each lasting 2 days). Below is a summary of the dosimetry results (both TLD and film badge) in the
rooms adjacent 10 various approved treatment rooms in the hospital, along with the activity used for each
patient:

Start Therapy Adjacent Therapy | Therapy Doses

Date Room Rooms Type Activity Film Badge TLD
07/15/92 5246 South *| 5101 East** | I-131 175 mCi M M
08/26/92 5102 East 5104 East I-131 150 mCi 10 mrem M
08/31/92 5346 North 5131 East** | 1-131 200 mCi M M
10/26/92 3102 East 3104 East I-131 150 mCi M 10 mrem
1102/92 5346 North 5131 East** | 1-131 175 mCi M M
11/04/92 4102 East 4104 East 1-131 200 mCi M M

* no longer used for therapy. ** the only room adjacent is around the corner on the East ward.

Our results indicate that doses just inside the adjacent patieat rooms are minimal, even though integrated
through the entire therapy, or are barely in the range of NVLAP certified dosimetry detection limits,
approximately 10 mrem or less.

The most recent data indicate that the ten I-131 inpatients treated between December 1, 1994, and
February 28, 1995, produced maximum initial dose rates in the respective adjacent patient rooms
averaging to less than 0.15 mR | hr., from greater than 150 mCi average administered dosage. Since
the measurement point in the adjacent room is about 11 feet from the freshly swallowed 1-131 bolus in
the patient's stoma-h, and the 1-13! exposure factor is approximately 0.22 mR | hr. per mCi at I me!er,
these data indicate the total shielding attenuation is about 95%.

The other important aspect of 1he safety of this proposal, concerns the measurements on the st and 2nd
day of therapy, inside the thera )y patient’s room, along the wall shielding the patient in the adjacent room.
When the point of maximum dose rate along this wall, inside the room of the patient given 1-131 therapy,
receives exposure of 4 mR / hr initially, that same point will typically not receive an integiated exposure
of more than 100 mR during the entire period of hospitalization, even though that period is typically 40 to
50 hours. This is because the rapid initial elimination of the I-131 in urine by the patient results in an
effective mean life of 1-131 (e/fective half-life / 1n(2)) which is almost always less than 20 hours, based
on our measured exposure data (at 1 meter) spanning the first 2 days (i.e., from administration, to release).
The check of the same point 24 hours later, 1o confirm that the dose rate is < 1.5 mR / hr,, is intended to
confirm this for each individual patient case.

In the incredible scenario where the patient in the adjacent room is readmitted adjacent to another therapy,
the total dose from both therapies will be less than 20 mrem, according to our dosimetry results, which is
based on the highest exposure rate in the room, which is nowhere near the actual patient bed. Extended
stay of the patient in the same adjacent room is virtually nonexistent; these adjacent rooms are all assigned
exclusively for acute care and for short stays. In any case, our procedures verify that each patient in an
adja-2nt room was not there overlapping the previous therapy.




Item111 RADIOACTIVE WASTE DISPOSAL METHODS USED

A. Decay-in-storage, in accordance with 10 CFR § 20.2001 or § 35.92.

Any radioactive waste with half-life less than 65 days, generated incidental to authorized medical
uses, may be disposed with strict adherence to the requirements of 10 CFR 35.92.

Due to space limitations from long-term lack of access to a LLRW disposal site, we request
authorization to use decay-in-storage to dispose of any radioactive material with half-life less than
120 days, provided: that it is labeled clearly on the exterior, and recorded clearly on a decay-in-
storage log, to facilitate iracking and identification (by isotope, date, etc.) as it is placed in storage
and removed for disposal; that it is stored in a secured area, and separate from nonradioactive
waste and from useful nonradioactive and radioactive material (unless it is stored refrigerated, or
segregated by another hazardous property); that it is held for decay a minimum of ten half-lives
(based on the longest half-life for the isotopes in a container) before disposal; that it is monitored
ut the container surface before disposal (with each major discrete source, such as a generator
culumn, separaled and monitored individually), with a radiation detection survey meter sel on its
most sensitive scale, in an area of low background radiation, and with no interposed shielding, to
ensure that it has decayed to background radiation level before disposal (otherwise it is returned
to storage for more decay); that its radiation labels ars removed or obliterated before disposal;
that no more than 500 cubic feet per year of this decayed radioactive maierial is disposed; and
that, upon its disposal as nonradioactive waste, the disposal record includes the date of the
disposal, the starting date of the waste decay period, the radionuclides disposed, the survey
instrument used, the background dose rate, the dose rate measured at the suiface of each waste
container, and the name of the individual who performed the disposal, and that this record is
retained for three (3) years.

However, radionuclides may also be disposed from storage by another approved method, with
strict adherence to the requirements of that method, even after considerable decay has occurred.

B. Release of effluents to unrestricted areas in compliance with 10 CFR 20.1301 and 20.1302,
incidental to the authorized use of the radioactive material. However, we preseatly release no liquid
radioactive material effluents into unrestricted areas, €.g., into streams, storm sewers or any body of
water, into the ground, or into any sewers other than municipal sanitary sewers. Prior to permitting
any such release proposed, we will notify the NRC, Region I, to inquire about licensing and other
requirements, and receive reply prior to the release. Any such release made inadvertently will be
investigated promptly by the Radiation Safety Officer, who will notify the NRC as required by
10 CFR 20.2202 /.2203.

C. Disposal into sanita;y sewerage in compliance with 10 CFR 20.2003. This waste will be readily
soluble, at pH 5 t0 9, or will be rerdily dispersible biological material. Each disposal will be
Sflushed afterward with tap water for several sec~nds.

Any isotope not used in biological material will be so disposed gnly if its chemical form is listed as
"Class D" in 10 CFR 20, Appendix B, gor as "soluble" in the CRC Handbook of Chemistry and
Ehysics (or a similar reference), or as having "formal solubility" greater than 0.003 mole per liter
in the scientific literature; gr if the radionuclide is less than 1 mCi of an isotope with half-life less
than 6.1 hours, gr is disposed incidentai to use under 10 CFR 2£..00 / 200 / 300, gr is only H-3,
C-14, 5-35 or Cr-51, in concentration less than 0.05 uCi per gram of solution; and only if the
material appears to be completely dissolved in water at room temperature, with po visible
indication that it bears particulates or flakes, etc. (if there is gny doubt about the dissolution of
nonbiological material which clearly meets one of the criteria given above, it may be adjusted to
pH 7.0 to 7.3, refrigerated overnight, carefully filtered or decanted, and the filtrate or decantate
diluted an additional ten-fold and disposed); and only if the material disposed gxcludes all
byproduct material excluded from Item 5, Line D, of this application (¢ g., Sr-90, I-129, and
isotopes with atomic number > 83).
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Other nonbiological matericls may be disposed gnly under the supervision of the Radiation Safety

* Officer, only when they are peither listed as "Class Y in 10 CFR 20, nor listed as "insoluble" in

H.

the CRC Handbook of Chemistry and Physics, only when the "formal solubility" is well.
established in the scientific literature, and gnly when they are diluted to a molar concentration
which is less than the square of the "formal solubility" in mole / liter (¢.g., to less than 9 x 106
molar concentration when the "formal solubility” is 3 x 10-3 mole / liter) gnd to isotopic
concentration less than that listed in 10 CFR 20, Appendix B, Table 2, Column 2 (i.c., to isotopic
concentration suitable for potable effluent, even though sewage disposal is used; both the molar
and isotopic concentrations are determined for the solution before disposal, not including the
additional dilution in the sewage); and only when the material appears to be completely dissolved
in water at room temperature, with no visible indication that it bears particulates or flakes, etc. (no
doubtful dissolution permitted).

The sewage disposal activity limit of 1 curie per year, for all isotopes other than H-3 and
C-14, is invariably mcre resirictive than the monthly sewage concentration limits, in our normal
laboratory operations. Since our laboratories operate steadily year-round (such that this activity
limit is tantamount to 83 mCi per month), and since the sewage volume of Ross Hall alone is
greater than 10 million liters per month, as demonstrated by water bills, the acti vity limit is more
restrictive ihan the sewage corcentration limit, unless the latter is less than 8.3 E-6 HCi/ ml (such
as the limits for many of the isotopes excluded from Item 5, Line D, or for a few relatively rare or
useless isotopes not excluded), even when the entire 83 mCi is assumed to be the most hazardous
isotope, which is implausible. Hence, the provisions for limitation of overall aciivity disposed, in
conjunction with the provision that isotopes excluded from Item S, Line D, are also excluded from
sewage disposal (unless supervised by the Radiation Safety Officer, who will review and
implement the concentration limits for such isotopes); also provide full ussurance of compliance
with applicable sewage concentration limits. The provisivns for limitation of overall activity
dispo.ed include: Authorized Users' "'sink limits"' (generally 10 mCi of H-3,2 mCi of C-14, and 2
mCi of all other isotopes combined, per month, per authorized "hot sink"); an Authorized User
requirement to log each "hot sink" disposal; and quarterly collection, summary and analysis of
"hot sink" disposal logs. These provisions assure that the total quantity of licensed and other
radioactive material released into sewage in a year is limited to § curies of H-3, I curie of C-14,
and I curie of all other radicactive materials combined.

Hawever, excreta from individuals undergoing any approved medical use of radioactive material
are not subject to any limitations or recording, when disposed into a municipal sanitary sewerage.

Disposal of scintillation counting media and animal tissues, containing H-3 and C-14, without regard
to radioactivity up to (.05 uCi per gram, averaged over the media or the weight of the entire animal,
pursuant to 10 CFR 20.2005. Contaminated bedding will be disposed separately as radioactive
waste,

Return to the manufacturer, supplier, or previous licensee, when licensed to receive back
Mo-99/Tc-99m generators, sealed sources, etc.; or transfer to a recipient licensed by the NRC or an
Agrcement State to receive the waste for storage, treatment, disposal and/or retransfer; with each
transfer made according to DOT regulations and 10 CFR 20.2001/.2006.

Disposal pursuant to 10 CFR 31.11 (not to include "mock I-125" sealed sources).

. Disposal records will be maintained as required in 10 CFR 20.2108 /30.51/31.11/35.92.

We presently pertorm no significant radioactive waste treatment procedures, i.e., compaction,
evaporation, incineration, solidification, or liquid scintillation vial crushing.
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License No. 08-00216-22
Docket No. 030-09049
Control No. 111230

Nuclear Materials Safety Branch
Division of Radiation Safety and Safeguards
U.S. Nuclear Regulatory Commission

Regioa 1

475 Allendale Road
King of Prussia, Pennsylvania 19406-1415

Dear Mr. Costello:

As per our telephone communications on August 4 and 8, and additional telephone conversations with
Mr. Courtemanche, please accept the attached revisions to the license application previously submitted
on March 28, 1995. These revisions are intended to replace in their entirety, the previously submitted
liems 5 & 6 (page 2), Items 7.1 & 7.2 (page 4 only, not entirety), Item 10.7 (page 57), Item 10.12
(pages 58-61), and Items 10.3 & 10.16 (page 68).

I understand that two additional sections of the most recent application will be evaluated at NRC
Headquarters, and that the license may be issued now, and may be amended later when these
evaluations are complete. | understand that the two sections to be reviewed are:

1.

The procedure on page 65, "Radiation Safety Procedures for Brachytherapy Sealed
Sources and Radiopharmaceutical Therapy,” in section G, which allows altemnate
assessment criteria for the radiation exposure in the adjacent patient room, in (he case
of radioiodine therapy Galy, without directly measuring the radiation level in that room.
Of course, we have been measuring and recording the radiation level in the adjacent
patient rvom in cach patient case 1o daie, and [ understand that we must continue this
practice unless and until NRC approves some alternate practice, and must continue to
comply with 10 CFR 35.315 and 35.415 in all respects.

The procedure on pages 69 and 70, "Radioactive Waste Disposal Methods Used,” in
section C, which describes how the solubility of nonbiological radioactive material may
be determined prior to disposal in a municipal sanitary sewerage system. I understand
that, pending evaluation of this procedure, we must continue to dispose nonbiological
radioactive material only when it is readily soluble, and must continue to comply with

10 CFX 20.2003 in all respects. Conw Mo td A 220
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Page 2 _
Mr. Francis Costelio
August 15, 1995

T also understand that, upon completion of these evaluations, the University may be reguired to make
timely submission of revised procedures, in substitution for the two sections of the license
applicadon evaluated.

If these revisions raise any questions, or if my understanding of the evaluations to be made at NRC

Headquarters, and particularly of our regulatory compliance requirements pending completion of
these evaluations, is misstated in any way, please advise me directly a 202-994-3149,

Thank you for your attention to this matter.

Doy (oo

Terry Johnson
Radiation Safety Officer

TAJ/gih (10B1CLicenses/16)

cc: Astra Bain-Dowell,
Acting Director, Office of Research

Katherine A. Kennedy, Ph.D. i
Chair of the Radiation Safety Committee

encls,
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License No.  08-00216-22
Docket No. 030-09049
Control No. 111230

March 28, 1995

Steven R, Courtemanche, Health Physicist
Nuclear Materials Safety Branch

Division of Radiation Safety and Safeguards
U.S. Nuclear Regulatory Commission
Region 1

475 Allendale Road

King of Prussia, Peansylvania 19406-1415

If you have any questions, please call me at 202-994-3149.

Sincerely,

7;»27 %&/—\

Terry Johnson
Radiation Safety Officer

TAJ/gjh (10B1CLicenses289s)

cc: Astra Bain-Dowell.
Acting Director, Office of Research, GWU

Katherine A. Kennedy, Ph.D.
Chair of the Radiation Safety Committee
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APPLICATION FOR MATERIAL LICENSE

INSTRUCTIONS: SEE THE APPROPRIATE UCENSE APPUCATION GUIOE FOR DETAILED INSTRUCTIONS FOR COMPLETING APPLICATION
SEND TWO COP'ES OF THE ENTIRE COMPLETED APPLICATION TO THE NRC OFFICE SPECIFIED BELOW. 030 ~—

APFUCATION POR 068 TRIBUTION OF EXEMPT PROODUCTS FILE APFUCATIONS WITH

OVASION OF IMOUSTIIAL AMD MEDICAL MUCLEAR SASETY
OFFICE OF MUCLEAR MATERIALS SAFETY AMD SAFEGUARDS
US MUCLEAR REGULATORY COMMSSION

AL OTHER PERSONS MILE APPUCATIONS AS FOLLOWS:
¥ YOU ARE LOCATED it

COMMECTICUT, DELAWARE, DSSTIRICT OF COLURMIBIA, MAMNE, MAXYLAMND,
SASSACHUSETTS, NEW HAGPFSMIRE, NEW JERSEY, MEW YORX, PEMMS TLVAMA,
00T ISLAMD, OR VERMONT, SEND APPUCATIONS TO:

UCENSING ASRSTANT SECTION

MUCLEAR MATERIALS SAFETY BRANCH

US NUCLEAR REGULATORY COMMSSION REGION |
4TS ALLENOALE ROAD

KNG OF PRUSSA, PA 194081415

AMABAMA, FLORIDA, QEORGIA, KENTUCKY, MESSISSIPM, MORTH CAROUMA, PUERTO
00, BOUTH CARODUMA, TENMESSEE, VIROSEA, VIRGEN [SLANDS, OR WEST VIRGOAA,
SEND APPLICATIONS TO:

ATLANTA, GA 3032301900

PERSONS LOCATED i AOREEMENT STATES SEND APPLICATICNS TO THE U.S. NUCLEAR REQULATORY LOMMISSION OMLY I THEY WASH TO POSSESS AND USE LICENSED
HATERIAL ¥ STATES SUBJECT 1) US NUCLIAR REGULATORY COMMISSION JARISOICTIONS.

¥ YOU ARE LOCATED 8¢

NUCLEAR MATERIALS LICENSING SECTYON
U8 NUCLEM REGULATORY COMMISSION, REGION Y
@11 RYAN PLAZA DRIVE, SUITE 400
ARLINGTON TX 7601 18084

LLINOLS, INDUANA, IOWA, MICHIGAM, MINNESOTA, MISSOURL, OHAO. OR WISCON SN
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[tems 10.11/10.14/10.15 QADIATION SAFETY PROCEDUR!FOR

BRACHYTHERAPY SEALED SOURCES
AND RADIOPHARMACEUTICAL THERAPY

A.  Only high pH solution will be used for liquid oral administration of I-131 as iodide.

B.

Only trained Division of Nuclear Medicine personnel will administer radiopharmaceutical to the
patient. The staff member who administers any therapeutic dosage of I-131 is routirely bioassayed
in 1 to 3 days, as is anyone clse who was nearby during the dosage swallow. If the patient
promptly vomits, the eatire staff present anywhere in the room (or who clean up),  bioassayed.

A radiopharmaceutical therapy patient will not be released until the exposure rate 1 meter from the
patient's body is S mR per hour or less, or until the remaining total body burden is less than 30
mCi; or the release will conform to the requirements of 10 CFR Part 35 effective on the date of
the release. This patient's room and reusable equipment will not be released until monitored, and
decontaminated if necessary, according to criteria in 10 CFR 35.315(a)(5 and 7).

Brachytherapy and radiopharmaceutical therapy treatments requiring hospitalization pursuant to
10 CFR 35.75 or 35.404, will be only in rooms used privately, with toilets for ambulatory cases.

These rooms will be posted and controlled according to 10 CFR 20.1601, 35.315 and 35.415.

Pursuant to 10 CFR 20.1301, radiation in unrestricted areas will be limited to 2 millirem per hour,
and maintzined ALARA throughout the pati=nt treatment. Radiation in coatrolled areas around the
therapy patient room will be limited in exactly the same way. Nobody in these areas will be
allowed to receive an external whole-body dose from the patient exceeding 100 millirem.

As required by 10 CFR 35.315 or 35.415, dose rates in surrounding areas will be measured and
recorded promptly upon the start of therapy, particularly at bedside, 1 meter, yellow visitor’s line,
hall door opening, and the maximum dose rate point in the adjacent patieat room. As required by
10 CFR 20.1302, if the product of the maximum dose rate in the adjacent paticat room, and the
total treatment time, exceeds S0 millirem, the dose rates and room arrangements, etc., will be
cvaluated by the RSO / ARSO, who will determine: that the patieat in the adjacent room will not
receive a dose exceeding 50 millirem, and that this patient’s dose will be kept ALARA; that this
patient has not been previously hospitalized during the prior 365 days (or, if so, that the previous
stay was not in a room adjacent to any form of radiation therapy); and that the nursing
personnel and visitors will not receive a dose exceeding 5 millirem per day while in the adjacent
patient room. Otherwise, one of the patients will be reassigned to a different room.

However, given the shielding value of the hospital wall materials and other factors, in the case of
radioiodine therapy only (I-131, or I-125 seeds), the survey of the adjacent patient room may be
omitted, but only when the administeres activity does not exceed 200 mCi (1 10% for dosage
calibration), and when the patient release (or sealed source explant) is expected on or before the
second day following the administration day, gnly in the case of therapy in room 3102E, 3138E,
4102E, or 5138E, gnly when the patient in the adjacent room receives no unusually time-
consuming nursing or ancillary services, and has the normal hospital limitation of visiting
hours, only after verifying that this patient's stay in the adjacent room did not overlap the
previous radioactive therapy, and that this patient's bed is positioned up against the wall farthest
Srom the radiation treatment room, gnly when the radiation treatment bed is positioned up
against the wall farthest from the adjacent patient room, such that the patient's thyroid (in bed)
is observed to be less than 42 inches from this wall, and only if the maximum exposure rate on the
treatment side of the wall separating the two rooms (af one foot from the wall) does not exceed 4
mR per hour; when this provision is used, the maximum exposure rate on the treatment side of the
wall must be recorded and identified clearly, in lieu of the maximum exposure rate in the adjacent
patient room, and must be remeasured and recorded approximately 24 hours after the start of the
therapy (if this latter reading exceeds 1.5 mR per hour, notify the RSO / ARSO immediately).
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H. Based on the exposure rate at the treatment patient’s yellow visilors' line, a maximum daily

visiting time may be calculated to assure that the visitors' doses cannot exceed 10 millirem per day.
Any longer visiting times (generally for the spouse or parents of a critically or terminally ill
patient) will be approved in writing by the RSO, and will include provision for visitor dosimetry.

The physician performs the safety counseling for all patients, ¢.g., regarding family protection.

The nursing personnel attending the patient will have been instructed as required by 10 CFR
35.310 or 35.410, as applicable (see also Item 8, sections C and D). They also will have been
instructed in the use of any required personnel dosimetry assigned (see also Item 9.4.G).

The Radiation Safety Office will be contacted in the event of ary emergency &t 994-2630, or
through the page operator at 994-3321 (numbers subject to change at will).

Prior to release from the hospital, each brachytherapy patient will be surveyed to verify that no

sealed source remains in the body (or that the exposure rate at 1 meter from the patient ic no more

than 5 mR per hour for permanent implants); or the release will conform to the requirements of

:lo CFR Part 35 effective on the date of the release. The survey will also include the bedding,
ocr, trash, erc.

Brachytherapy sources are stored in a beavily shiclded cabinet in a locked and posted source
room, well inside the restricted area of Radiation Oncology. The names of "primaries” (who may
remove sources) are posted. This room contains a leaded-glass L-block and tongs for safe source
handling. In-hospital transport of sources is done in the original shipping container, or is shiclded
by 2 1 inch of lead (or by a heavy steel container used only for Pd-103 or 1-125).

To satisfy the inventory requirements for the use of brachytherapy sources in patient cases,
pursuant to 10 CFR 35.406, we will establish and implement the model procedure for keeping an
inventory of implant sources that was published in Appendix M.4 to Regulatory Guide 10.8,
Revision 2. If any brachytherapy source cannot be definitely located, the following steps will be
taken:
1) The Radiation Safety Officer will be contacted promptly;
2) A careful inventory will verify the identity of the source lost;
3)  All personnel! involved with the therapy or sources will be contacted to
determine how the loss might have occurred,
4) A careful search with seasitive survey meters, will proceed from the source’s
last known position, along every plausible route of loss;
5)  The incident report will include estimates of plausible personnel doses;
6) Telephone notification to the NRC will be made promptly upon

determination that the source is no longer in the restricted area, unless the
RSO determines it is not required pursuant to 10 CFR 20.2201.

¥ ot g
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Item 10.14EF Supporting aumenution for Exemption Requ&’rom 10 CFR 35.315(a)(4)

Attached to Item 9.1 is a drawing of each therapy room showing the location of ihe bed, which is always
amanged against the opposite wall farthest from: the adjacent patient room. These beds may be rotated
90° to accommodate the equipment in the room, but are always directly up against the opposite wall.
The bed in the adjacent patient room is arranged against the wall farthest from the treatment room.

The walls between the rooms are 6 inches thick or thicker (ordinary concrete materials were used). This
approximates one tenth-value-layer for I-131, which our dosimetry measurements confirm.

NVLAP-certified dosimetry was used to investigate the total dose along the wall just inside the adjacent
paticnt room closest to the radiation therapy patient, for the duration of several typical 1-131 therapies
(cach lasting 2 days). Below is a summary of the dosimetry results (both TLD and film badge) in the
rooms adjacent to various approved treatment rooms in the hospital, along with the activity used for each
patient:

Start Therapy Adjacent Therapy | Therapy Doses
Date Room Rooms Type Activity Film Badge TLD
07/15/92 5246 South *| 5101 East** | I-131 175 mCi M M
08/26/52 5102 East 5104 East I-131 150 mCi 10 mrem M
08/31/92 5346 North 5131 East** | 1-131 200 mCi M M
10/26/92 3102 East 3104 East I-131 150 mCi M 10 mrem
1102/92 5346 North 5131 East** | 1-131 175 mCi M M
11004/92 4102 East 4104 East 1-131 200 mCi M M

* no longer used for therapy. ** the only room adjacent is around the comer on the East ward.

Our results indicate that doses just inside the adjacent patient rooms are minimal, even though integrated
through the entire therapy, or are barely in the range of NVLAP-certified dosimetry detection limits,
approximately 10 mrem or less.

The most recent data indicate that the ten I-131 inpatients treated between December 1, 1994, and
February 28, 1995, produced maximum initial dose rates in the respective adjacent patient rooms
averaging to less than 0.15 mR / hr., from greater than 150 mCi average administered dosage. Since
the measurement point in the adjacent room is about 11 feet from the freshly swallowed I-131 bolus in
the patient's stomach, and the I-131 exposure factor is approximately 0.22 mR | hr. per mCi at 1 meter,
these data indicate the total shielding attenuation is about 95%.

The other important aspect of the safety of this proposal, concerns the measurements on the 1st and 2nd
day of therapy, inside the therapy patient's room, along the wall shielding the patient in the adjacent room.
When the point of maximum dose rate along this wall, inside the room of the patient given I-131 therapy,
receives exposure of 4 mR / hr initially, that same point will typically not receive an integrated exposure
of more than 100 mR during the entire period of hospitalization, even though that period is typically 40 to
50 hours. This is because the rapid initial elimination of the I-131 in urine by the patient results in an
effective mean life of I-131 (effective half-life / 1n(2)) which is almost always less than 20 bours, based
on our measured exposure data (at 1 meter) spanning the first 2 days (i.e., from administration, to release).
The check of the same point 24 hours later, to confirm that the dose rate is S 1.5 mR / hr., is intended to
confinn this for each individual patient case.

In the incredible scenario where the patient in the adjacent room is readmitted adjacent to another therapy,
the total dose from both therapies will be less than 20 mrem, according to our dosimetry results, which is
based on the highest exposure rate in the room, which is nowhere near the actual patient bed. Extended
stay of the patient in the same adjacent room is virtually nonexistent; these adjacent rooms are all assigned
exclusively for acute care and for short siays. In any case, our procedures verify that each patient in an
adjacent room was not there overlapping the previous therapy.

o L
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Item 11.1 RADIOA,V'E WASTE DISPOSAL METHO&JSED

A. Decay-in-storage, in accordance with 10 CFR § 20.2001 or § 35.92.

Any radioactive waste with half-life less than 65 days, generated incidental to authorized medical
uses, may be disposed with strict adherence to the requirements of 10 CFR 35.92.

Due to space limitations from long-term lack of access to a LLRW disposal site, we request
authorization to use decay-in-storage to dispose of any radioactive material with half-life less than
120 days, provided: that it is labeled clearly on the exterior, and recorded clearly on a decay-in-
storage log, to facilitate tracking and identification (by isotope, date, etc.) as it is placed in storage
and removed for disposal; that it is stored in a secured area, and separate from nonradioactive
waste and from useful nonradioactive and radioactive material (unless it is stored refrigerated, or
segregated by another hazardous property); that it is held for decay a minimum of ten half-lives
(bused on the longest half-life for the isotopes in a container) before disposal; that it is monito~ed
at the container surface before disposal (with each major discrete source, such as ¢ generator
column, separated and monitored individually), with a radiation detection survey meter set on its
most sensitive scale, in an area of low background radiation, and with no interposed shielding, to
ensure that it has Adecayed to background radiation level before disposal (otherwise it is returned
lo storage for more decay); that its radiation labels are removed or obliterated before disposal;
that no more than 500 cubic feet per year of this decayed radioactive maierial is disposed; and
that, upon its disposal as nonradioactive waste, the disposal record includes the date of the
disposal, the starting date of the waste decay period, the radionuclides disposed, the survey
instrument used, the background dose rate, the dose rate measured at the surface of each waste
container, and the name of the individual who performed the disposal, and that this record is
retained for three (3) years.

However, radionuclides may also be disposed from storage by another approved method, with
strict adherence to the requirements of that method, even after considerable decay has occurred.

B. Release of effluents to unrestricted areas in compliance with 10 CFR 20.1301 and 20.1302,
incidental to the authorized use of the radioactive material. However, we presently release no liquid
radioactive material effluents into unrestricted areas, e.g., into streams, storm sewers or any body of
water, into \he ground, or into any sewers other than municipal sanitary sewers. Prior to permitting
any such release proposed, we will notify the NRC, Region I, to inquire about licensing and other
requirements, and receive reply prior to the release. Any such release made inadvertently will be
investigated promptly by the Radiation Safety Officer, who will notify the NRC as required by
10 CFR 20.2202 /.2203.

C. Disposal into sanitary sewerage in compliance with 10 CFR 20.2003. This waste will be readily
soluble, at pH 5 t0 9, or will be readily dispersible biological material. Each disposal will be
flushed afterward with tap water for several seconds.

Any isotope not used in biologi-~l material will be so disposed gnly if its chemical form is listed as
"Class D" in 10 CFR 20, Appendix B, or as "soluble" in the CRC Handbook of Chemistry and
Lhysics (or a similar reference), or as having "formal solubility" greater than 0.003 mole per liter
in the scientific literature; gr if the radionuclide is less than 1 mCi of an isotope with Lalf-life less
than 6.1 hours, gr is disposed incidental to use under 10 CFR 35.100 / 200/ 300, or is only H-3,
C-14, §-35 or Cr-51, in concentration less than 0.05 uCi per gram of solution; and only if the
material appears to be completely dissolved in water ai room temperature, with pg visible
indication that it bears particulates or flakes, ctc. (if there is gny doubt about the dissolution of
nonbiological material which clearly meets one of the criteria given above, it may be adjusted to
pH 7.0 to 7.3, refrigerated overnight, carefully filtered or decanted, and the filtrate or decantate
diluted an additional ten-fold and disposed); gnd only if the material disposed excludes all
byproduct material excluded from ltem S, Line D, of this application (e.g., Sr-90, 1-129, and
isotopes with atomic number > 83).
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Other nonbiological male. may be disposed gnly under the su’i.u’an of the Radiation Safety
Officer, only when they are acither listed as "Class YY" in 10 CFR 20, nor listed as "insoluble" in
the CRC 1 ics, enly when the "formal solubility" is well-
established in the scientific literature, and gnly when they are diluted to a molar concentration
which is less than the square of the "formal solubility" in mole / liter (c.g., to less than 9 x 106
molar concentration when the "formal solubility” is 3 x 10-3 mole / liter) and to isotopic
concentration less than that listed in 10 CFR 20, Appendix B, Table 2, Column 2 (i.c., to isotopic
concentration suitable for potable effluent, even though sewage disposal is used; both the molar
and isotopic concentrations are determined Jor the solution before disposal, not including the
additional dilution in the sewage); and euly when the material appears to be completely dissolved
in water at room temperature, with aQ visible indication that it bears particulates or flakes, etc. (no
doubtful dissolution permitied).

The sewage disposal activity limit of I curie per year, for all isotopes other than H.3 and
C-14, is invariably more restrictive than the monthly sewage concentration limits, in our normal
[boratory operations. Since our laboratories operate steadily year-round (such that this activity
limit is tantamount to 83 mCi per month), and since the sewage volume of Ross Hall alone is
greater than 10 million liters per month, as demonstrated by water bills, the activity limit is more
restrictive than the sewage concentration limit, unless the latter is less than 8.3 E-6 KCi ! ml (such
as the limits for many of the isotopes excluded Sfrom Item 5, Line D, or for a few relati vely rare or
useless isotopes not excluded), even when the entire 83 mCi is assumed to be the most hazardous
isotope, which is implausible. Hence, the provisions for limitation of overall activity disposed, in
conjunction with the provision that isotopes excluded from Item S, Line D, are also excluded Jfrom
sewage disposal (unless supervised by the Radiation Safety Officer, who will review and
implement the cor centration limits for such isotopes); also provide full assurance of compliance
with applicable sewage concentration limits. The provisions for limitation of overall activity
disposed include: Authorized Users' "'sink limits" (generally 10 mCi of H-3, 2 mCi of C-14, and 2
mCi of all other isotopes combined, per month, per authorized "hot sink"); an Authorized User
requirement to log each "hot sink" disposal; and quarterly collection, summary and analysis of
"hot sink" disposal logs. These provisions assure that the total quantity of licensed and other
radioactive material released into sewage in a year is limited to 5 curies of H-3, I curie of C-14,
and I curie of all other radioactive materials combined.

However, excreta from individuals undergoing any approved medical use of radioactive material
are not subject to any limitations or recording, when disposed into a municipal sanitary sewerage.

Disposal of scintillation counting media and animal tissues, containing H-3 and C-14, without regard
to radioactivity up to 0.05 uCi per gram, averaged over the media or the weight of the entire animal,
pursuant to 10 CFR 20.2005. Contaminated bedding will be disposed separately as radioactive
waste,

. Return to the manufacturer, supplier, or previous licensee, when licensed to receive back

Mo-99/Tc-99m generators, sealed sources, etc.; or transfer to a recipient licensed by the NRC or an
Agreement State to receive the waste for storage, treatment, disposal and/or retransfer; with each
transfer made according to DOT regulations and 10 CFR 20.2001/.2006.

Disposal pursuant to 10 CFR 31.11 (not to include "mock 1-125" sealed sources).

Disposal records will be maintained as required in 10 CFR 20.2108 / 30.51 /31.11/3592.

We presently perform no significant radioactive waste treatment procedures, i.e., compaction,
evaporation, incineration, solidification, or liquid scintillation vial crushing.
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License No. 08-00216-22
Docket No. 030-09049
Control No. 111230

August 185, 1995

Francis Costello

Nuclear Materials Safety Branch

Division of Radiation Safety and Safeguards
U.S. Nuclear Regulatory Commission
Regioa 1

475 Allendale Road

King of Prussia, Peansylvania 19406-1415

Dear Mr. Cosielle:

As per our telephone communications on August 4 and 8, and additional wlephone conversations with
Mr. Courtemanche, picase accep! the attached revisions to the license application previously submitied
on March 28, 1995. These revisions are intended to replace in their entirety, the previously submitted
Irems S & 6 (page 2), ltems 7.1 & 7.2 (page 4 only, not entirety), Item 10.7 (page 57), liem 10,12
(pages 58-61), and Items 10.3 & 10.16 (page 68),

I understand that two additional sections of the most recent application will be evaluated at NRC
Headquarters, and that the license may be issued now, and may be amended later when these
evaluations are complete. 1 understand that the two sections to be reviewed are:

1. The procedure on page 65, "Radiation Safety Procedures for Brachytherapy Sealed
Sources and Radiopharmaceutical Therapy,” in section G, which allows aliernate
assessment criteria for the radiation exposure in the adjacent patient room, in the case
of radioiodine therapy only, without directly measuring the radiation level in that room.
Of course, we have been measuring and recording the radiation level in the adjacent
patient room in each patient case to date, and [ understand that we must continue this
practice unless and until NRC approves some alternate practice, and must continue to
comply with 10 CFR 35.315 and 35.415 in all respects.

The procedure on pages 69 and 70, "Radioactive Waste Disposal Methods Used,” in
section C, which describes how the solubility of nonbiological radioactive matcrial may
be determined priof 1o disposal in a municipal sanitary sewerage system. I understand
that, pending cvaluanon of this procedure, we must continue 10 dispose nonbiological
radicactive material only when it is readily soluble, and must continue 10 comply with

10 CFR 20.2003 in all respects. Con TRe ) A5 122207
SES off Ayt

$os 2900 Evi Staeer, NW.+ Room B-42 « Wasiancron, DC a-rmﬁ‘“w
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Page 2
Mr. Francis Costello
Avgust 15, 1995

I also understand that, upon completion of these evaluations, the University may be required to make
timely submission of revised procedures, in substitution for the two sections of the license
application evaluated.

If these revisions raise any questions, or if my understanding of the evaluations to be made at NRC

Headquarters, and particularly of our regulatory compliance requirements pending completion of
these evaluations, is misstated in any way, please adviez me directly at 202-994-3149,

Thank you for your attention to this matter.

Sincerely,

e

Terry Johnson
Radiation Safety Officer

TAJ/gih (10B1cLicensed/16)

cc: Astra Bain-Dowell,
Acting Director, Office of Research

Katherine A. Kennedy, Ph.D.
Chair of the Radiation Safety Cornmitiee

encls,
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License No. 08-00216-22
Docket No. 030-09049
Control No. 111230

March 28, 1995

Steven R. Courtemanche, Health Physicist
Nuclear Materials Safety Branch

Division of Radiation Safety and Safeguards
U.S. Nuclear Regulatory Commission
Region |

475 Allendale Road

King of Prussia, Pennsylvania 19406-1415

additional information is formatted as a complete renewal application, for license number 08-00216-22,
replacing all previous applications and license commitments in their entirety.

If you have any questions, please call me at 202-994-3149,

Sincerely,
Terry Johnson
Radiation Safety Officer

TAl/gih (10B ICLicense32895)

cc: Astra Bain-Dowell,
Acting Director, Office of Research, GWU

Kztherine A, Kennedy, Ph.D.
Chair of the Radiation Safety Committee
. 122207
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NRC FORM 113 U S AP CERR REGULATORY COMMISSION s on wmon
»an EXPRES 4-20-88
oA R » ESTRAATED BUMOEN PER RESPONSE TO COMPLY with "as

M3 8w

APPLICATION FOR MATERIAL LICENSE

APOUCATION @ NECESSARY TO DETERMINE ™MAT "WE APOLCANT §

HEALTH  AMD

INSTRUCTIONS: SEE THE APPROPRIATE UICENSE APPUICATION GUIDE FOR DETAILED INSTRUCTIONS FOR COMPLE

TING APPLICATION
SEND TWO COP'ES OF THE ENTIRE COMPLETED APPLICATION TO THE NRC OFFICE SPECIFIED BELOW m - me&

APPLCATION POR DiSTRIBUTION OF EXEMFT PROOUCTS FLE APPLUCATIONS wiTH

DIVISION OF NOUSTIRIAL AMD WIETXCAL MUCLEAR SAFETY
OFFICE OF NUCLEAR MATERIALS SAPETY AMD SAFEGUARDS
U.S NUCLEAR REGULATORY COMMESSIONM
WASHINGTON. OC  20686-000

ALL OTHER PERSONS FELE APFLICATIONS AS FOLLOWS
¥ YOU ARE LOCATED

CONMECTICUT . DRLAMWARE. GASTRICT OF COLLRARA. MAUNE. WANYLAMC
SMASSACHUSETTS, NIBW HAMPSHIRE, HEW JERSEY NEW YORK, PENNE YL YAMNIA
RMOOE ISLAND, OR VERMONT . SEND APFLCATIONS TO

UCTNSING ASSISTANT SECTION

MUCLEAR MATERIALS SAFETY BRANCH

U S NUCLEAR REGUAATORY COMMISSION REGION |
479 ALLENOALE ROAD

ONG OF PRUSSIA, PA 194081015

MABAMA, PLORIDA. GEORGIA, KENTUCIKY BRSSIS S NORTH CAROUINA, PUERTO
RECO, SOUTH CAROUMA, TENMESSIER VIRGHRA, VIROIN ISLANDS. OR WEST VIRGBA
SEND APPLUICATIONS TO:

NUCLEAR WA TERIALS LICENSING SIECTION

U S NUCLEAMR REGULATORY COMMISSION, REGION §
0 MARIETTA STREET. NW, SUITE 2900
ATLANTA. GA 3032301900

¥ YOU ARE LOCATED ¢

WLBOES, MOUNA. IOWA, MICHIGAX. WANMESOTA, MISIOURL OMIO OR WSCOM Sik
SEND APPLCATIONS TO:

MATERIALS UCENSING SECTION

U S NUCLEAR REGULATORY COMMISSION REGION ¥
801 WARRENVALLE RD

USLE L 60853081

ARKAMSAS, { HORADO, IDAHO, XAMSAD, |OURSUANA. MONTANA. NEBRASIA HEW
MEOCO, NORTH DAKOTA, OKLAHOMA, SOUYH DAXOTA, TEXAS, UTAM, OR WYOMING,
SEND APPUCATIONS TO:

NUCLEAR MATERIALS UCENSING SECTION

U 8 NUCLEAR REGULATORY COMMSSION REGION IV
011 RYAN PLAZA ORIVE, SUITE 400

ARLINGTON, TX 760118084

ALASKA, ARZOMA, CALIFORMA. HRAWAL, MZYADA, OREGON. WASHING TOM. AHO U 3
TERRITORIES AND POSSESSIONS B THE PACIFIC. SEND APPLICATIONS TO:

RADIDACTIVE MATERIALS SAFETY BRANCH

U.S NUCLEAR REGULATORY COMMSSION, REGION v
1480 MARIA LVE

WALNUT CREEX, CA 94500-5308

PERSONS LOCATED 0 AGREEMENT STATES SEND APPUCATIONS TO THE U.S. NUCLEAKR REGULATORY COMMISSION OMLY IF THEY WASH TO POSSESS AND USE LICENSED
WATERIAL ¥ STATES SUBJECT TO U S MUCLEAR REQULATORY COMMISSION JURISOIC TIONS.
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A NEW LCENSE
B AMEMOMENT TO UCENSE NUMBER

¢ meewa of ucenee maeel)8-00216-22 ;

prior submissions in their entirety.

* The Ceorge Washingeon Universicy
Office of Research
2300 I Street, NW, Suite 712
Washington, DC 20037

1 ADORESS{ES) WHERE UCENSED MATERAL WILL 86 USED on possessed Licensed material
The George Washington University,
2121 1 St., NW, Washington, DC 20052, bounded by FPennsyl-
vania Ave., F St., 19th St., and 25th St., NW, Washington,
DC, and 20101 Academic Way, Ashburn, VA 22011

shall be used only at:

4 NAME OF PERSON TO BE COMTACTED ABOUT TS
APPUICATION

Terry A. Johnson

TELEPHONE MUMBER
202-994-2630

SUSMIT MEMS § THROUGH 11 ON 5.1/2 X 11° PAPER.  THE TYPE AND SCOPE OF SFORMATION TO BE PROVIDED 18 DE SCRIBED IN THE UCENSE APPLICATION GUIDE
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8 | PURPOSE(S) FOR WHICH UCENSED MATERIAL WALL BE USED

T | NOVIDUALS RESPONSBLE FOR RADATION SAFETY PROGRAM AND THER
TRABNG XPERENCE.

| TRANING FOR INDIVIDUALS WORKING IN OR FREQUENTING RESTRICTED AREAS

8 | FACILITIES AND EQUIPWENT 9.5 = N/A.

10 | RACMTION SAFETY PROGRAM.

11 | WASTE MANAGEMENT

12 | UCENSEE FEES (See 10 CFR 170 and Secton 170 J1)

e mouT  N/A.

UPON THE
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COMPORMITY WITH TITLE 10. COCE OF FEDEAAL REGLAATIONS, PATTTS 0, 32, 33, 34, 35, 38, 38 AND 40, AND THAT ALL IMFORMATION CONTAMED HEREIN 18 TRUE AND

e——————————————————————————————————————— ————— st e S ———— et
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Items 10.11/10.14/10.15 RADIATION SAFETY PROCEDU& FOR

A.
B.

BRACHYTHERAPY SEALED SOURCES
AND RADIOPHARMACEUTICAL THERAPY

Oaly high pH solution will be used for liquid oral administration of i-131 as iodide.

Only trained Division of Nuclear Medicine personnel will administer radiopharmaceutical to the
paticat. The staff member who administers any therapeutic dosage of I-131 is rovtinely bioassayed
in 1 to 3 days, as is anyone clsc who was mearby during the dosage swallow. If the patient
promptly vomits, the entire staff present anywhere in the room (or who clean up), are bioassayed.

A radiopharmaceutical therapy patient will not be released until the exposure rate 1 meter from the
patient's body is 5 mR per hour or less, or until the remaining total body burdea is less than 30
mCi; or the release will conform to the requirements of 10 CFR Part 35 effective on the date of
the release. This patient's room and reusable equipment will not be released until monitored, and
decontaminated if necsssary, according to criteria in 10 CFR 35.315(aX5 and 7).

Brachytherapy and rodiopharmaceutical therapy treatments requiring hospitalization pursuant to
10 CFR 35.75 or 35.404, will be only in rooms used privately, with toilets for ambulatory cases.

These rooms will be posted and controlled according to 10 CFR 20.1601, 35.315 and 35.415.

Pursuant to 10 CFR 20.1301, radiation in unrestricted areas will be limited to 2 millirem per hour,
and maintained ALARA throughout the patient treatment. Radiation in controlled areas around the
therapy patient room will be limited in exactly the same way. Nobody in these areas will be
allowed to receive an external whole-body dose from the patient exceeding 100 millirem.

As required by 10 CFR 35.315 or 35.415, dose rates in surrounding areas will be measured and
recorded promptly upon the start of therapy, particularly at bedside, 1 meter, yellow visitor's line,
hall door opening, and the maximum dose rate point in the adjacent patient room. As required by
10 CFR 20.1302, if the product of the maximum dose rate in the adjacent patient room, and the
total treatment time, exceeds 50 millirem, the dose rates and room arrangements, eic., will be
evaluated by the RSO / ARSO, who will determine: that the petient in the adjacent room will not
receive a dose exceeding 50 millirem, and that this patient’s dose will be kept ALARA; that this
patient has ot been previously hospitalized during the prior 365 days (or, if so, that the previous
stay was not in a room adjacent to any form of radiation therapy); and that the nursing
personnel and visitors will not receive a dose exceeding 5 millirem per day while in the adjacent
patient room. Otherwise, one of the patients will be reassigned to a different room.

However, given the shielding value of the hospital wall materials and other factors, in the case of
radioiodine therapy only (I-131, or I-125 seeds), the survey of the adjacent patient rocm may be
omitted, but gnly when the administered activity does not exceed 200 mCi (+ 10% for dosag?
celibration), and when the patient release (or sealed source explant) is expected on or before the
second day following the administration day, only in the case of therapy in room 3102E, 3138E,
4102E, or S138E, gnly when the patient in the adjacent room receives no unusually time-
consuming nursing or ancillary services, and has the normal hospital limitation of visiting
hours, pnly after verifying that this patient's stay in the adjacent room did mot overlap the
previous radioactive therapy, and that this patient's bed is positioned up against the wall farthest
JSrom the radiation treatment room, gnly when the radiation treatment bed is positioned up
against the wall farthest from the adjacent patient room, such that the patient's thyroid (in bed)
is observed to be less than 42 inches from this wall, and only if the maximum exposure rate on the
treatment side of the wall separating the two rooms (af one foot from the wall) does not exceed 4
mR per hour; whea this provision is used, the maximum exposure rate on the treatment side of the
wall must be recorded and identified clearly, in lieu of the maximum exposure rate in the adjacent
patient room, and must be remeasured and recorded approximately 24 hours after the start of the
therapy (if this latter reading exceeds 1.5 mR per hour, notify the RSO / ARSO iramediately).
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Based on the exposure rate at the treatment patient’s yellow visitors' line, a maximum daily
visiting time may be calculated to assure that the visitors' doses cannot exceed 10 millirem per day.
Any longer visiting times (generally for the spouse or parents of a critically or terminally ill
patient) will be approved in writing by the RSO, and will include provision for visitor dosimetry.

The physician performs the safety counseling for all patients, e.g., regarding family protection.

The nursing personnel attending the patient will have been instructed as required by 10 CFR
35.310 or 35.410, as applicable (see aiso Item 8, sections C and D). They also will have been
instructed in the use of any required personnel dosimetry assigned (see also Item 9.4.G).

The Radiation Safety Office will be contacted in the event of any emergency at 994-2630, or
through the page operator at 994-3321 (numbers subject to change at will).

Prior to release from the hospital, each brachytherapy patient will be surveyed to verify that no
sealed source remains in the body (or that the exposure rate at 1 meter from the patient is no more
than 5 mR per hour for permanent implants); or the release will conform to the requirements of
10 CFR Part 35 effective on the date of the release. The survey will also include the bedding,
floor, trash, etc.

Brachytherapy sources are stored in a heavily shiclded cabinet in a locked and posted source
room, well inside the restricted area of Radiation Oncology. The names of "primaries” (who may
remove sources) are posted. This room contains a leaded-glass L-block and tongs for safe source
handling. In-hospital transport of sources is done in the original shipping container, or is shielded
by 2 1 inch of lead (or by a heavy steel container used only for Pd-103 or 1-125).

To satisfy the inventory requirements for the use of brachytherapy sources in patient cases,
pursuant to 10 CFR 35.406, we will establish and implement the model procedure for keeping an
inventory of implant sources that was published in Appendix M.4 to Regulatory Guide 10.8,
Revision 2. If any brachytherapy source cannot be definitely located, the following steps will be
taken:

1) The Radiation Safety Officer will be contacted promptly;

2) A careful inventory will verify the identity of the source lost;

3)  All personnel involved with the therapy or sources will be contacted to
determine how the loss might bave occurred;

4) A careful search with sensitive survey meters, will proceed from the source's
last known position, along every plausible route of loss;

5) The incident report will include estimates of plausible personnel doses;

6) Telephoae notification to the NRC will be made promptly upon

determination that the source is no longer in the restricted area, unless the
RSO determines it is not required pursuant to 10 CFR 20.2201.



Item 10.14E Supporting mentation for Exemption Request'Trom 10 CFR 35.315(a)(4)
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Attuched to Item 9.1 is a drawing of each therapy room showing the location of the bed, which is always
arranged against the opposite wall farthest from the adjacent patient room. These beds may be rotated
90° to accommodate the equipment in the room, but are always directly up against the opposite wall.
The bed in the adjacent patient room is arranged against the wall farthest from the treatment room.

The walls between the rooms are 6 inches thick or thicker (ordinary concrete materials were used). This
approximates one tenth-value-layer for I-131, which our dosimetry measurements confirm,

NVLAP-certified dosimetry was used to investigate the total dose along the wall just inside the adjacent
patient room closest to the radiation therapy patient, for the duration of several typical I-131 therapies
(each lasting 2 days). Below is a summary of the dosimetry results (both TLD and film badge) in the
rooms adjacent to various approved treatment rooms in the hospital, along with the activity used for each
patient:

Start Therapy Adjacent Therapy | Therapy Doses

Date Room Rooms Type Activity Film Badge TLD
07/15/92 5246 South *| 5101 East** | 1-131 175 m(Ci M M
08/26/92 5102 East 5104 East 1-131 150 mCi 10 mrem M
08/31/92 5346 North 5131 East** | 1-131 200 mCi M M
10/26/92 3102 East 3104 East I-131 150 mCi M 10 mrem
1102/92 5346 North 5131 East** | 1-131 175 mCi M M
11/04/2 4102 East 4104 East 1-131 200 mCi M M

* no longer used for therapy. *# the only room adjacent is around the comner on the East ward.

Our results indicate that doses just inside the adjacent patient rooms are minimal, even though integrated
through the entire therapy, or are barely in the range of NVLAP-certified dosimetry detection limits,
approximately 10 mrem or less.

The most rece it data indicate that the ten 1-131 inpatients treated between December 1, 1994, and
February 28, '3, produced maximum initial dose rates in the respective adjacent patient rooms
averaging to less than 0.15 mR / hr., from greater than 150 mCi average adminisiered dosage. Since
the measurement point in the adjacent room is about 11 feet from the freshly swallowed 1-131 bolus in
the patient's stomach, and the 1-131 exposure factor is approximately 0.22 mR | hr. per mCi at 1 meter,
these data indicate the total shielding attenuation is about 95%.

The other important aspect of the safety of this proposal, concerns the measirements on the 1st and 2nd
day of therapy, inside the therapy patient’s room, along the wall shielding the patient in the adjacent room.
When the point of maximum dose rate along this wall, jnside the room of the patieni given I-131 therapy,
receives exposure of 4 mR / hr initially, that same point will typically not receive an integrated exposure
of more than 100 mR during the entire period of hospitalization, even though that period is typically 40 to
50 hours. This is because the rapid initial elimination of the I-131 in urine by the patient results in an
effective mean life of 1-131 (effective half-life / 1n(2)) which is almost always less than 20 hours, based
on our measured exposure data (at 1 meter) spanning the first 2 days (i.e., from administration, to release).
The check of the same point 24 hours later, to confirm that the dose rate is S 1.5 mR / hr., is intended to
confirm this for each individual patient case.

In the incredible scenario where the patient in the adjacent room is readmitted adjacent to another therapy,
the total dose from both therapies will be less than 20 mrem, according to our dosimety results, which is
based on the highest exposure rate in the room, which is nowhere near the actual patient bed. Extended
stay of the patient in the same adjacent room is virtually nonexistent; these adjacent rooms are all assigned
exclusively for acute care and for short stays. In any case, our procedures verify that each patient in an
adjacent room was not there overlapping the previous therapy.



Item 11.1 RADlOA,ITVE WASTE DISPOSAL METH&S USED

A. Decay-in-storage, in accordance with 10 CFR § 20.2001 or § 35.92.

Any radioc ~tive waste with half-life less than 65 days, generated incidental to authorized medical
uses, may . - disposed with strict adherence to the requirements of 10 CFR 35.92.

Due to space limitations from long-term lack of access to a LLRW disposal site, we request
authorization (o use decay-in-storage to dispose of any radioactive material with half-life less than
120 days, provided: that it is labeled clearly on the exterior, and recorded clearly on a decay-in-
storage log, to facilitate tracking and identification (by isotope, date, etc.) as it is placed in storage
and removed for disposal; that it is stored in a secured area, and separate from nonradioactive
waste and from useful nonradioactive and radioactive material (unless it is stored refrigerated, or
segregated by another hazardous property); that it is held for decay a minimum of ten half-lives
(based on the longest half-life for the isotopes in a container) before disposal; that it is monitored
at the container surface before disposal (with eack mgjor discrete source, such as a generator
column, separated and monitored individually), with a radiation detection survey meter set on its
most sensitive scale, in an area of low background radiation, and wiih no interposed shielding, to
ensure that it has decayed to background radiation level before disposal (otherwise it is returned
to storage for more decay); that its radiation labels are removed or obliterated before disposal;
that no more than 500 cubic feet per year of this decayed radioactive material is disposed; and
that, upon its disposal as nonradicactive waste, the disposal record includes the date of the
disposal, the starting date of the waste decay period, the radionuclides disposed, the survey
instrument used, the background dose rats, the dose rate measured af the surface of each waste
container, and the name of the individual who performed the disposal, and that this record is
retained for three (3) years.

However, radionuclides may also be disposed from storage by another approved method, with
strict adherence to the requirements of that method, even after considerable decay has occurred.

B. Release of effluents to unrestricted areas in compliance with 10 CFR 20.1301 and 20.1302,
incidental to the authorized use of the radicactive material. However, we presently release no liquid
radioactive material effluents into unrestricted areas, e.g., into streams, storm sewers or any body of
water, into the ground, or into any sewers other than municipal sanitary sewers. Prior to permitting
any such release proposed, we will notify the NRC, Region I, to inquive about licensing and other
requirements, and receive reply prior to the release. Any such release made inadvertently will b
investigated promptly by the Radiation Safety Officer, who will notify the NRC as required by
10 CFR 20.2202 /.2203.

C. Disposal into sanitary sewerage in compliance with 10 CFR 20.2003. This waste will be readily
soluble, at pH 5 w 9, or will be readily dispersible biological material. Each disposal will be
Slushed afterward with tap water for several seconds.

Any isotope not used in biological material will be so disposed gnly if its chemical form is listed as
"Class D" in 10 CFR 20, Appendix B, gr as "soluble” in the CRC Handbook of Chemistry and
Ehysics (or a similar reference), or as having "formal solubility” greater than 0.003 mole per liter
in the sc.entific literature; or if the radionuclide is less than 1 mCi of an isotope with half-life less
than 5.1 hours, or is disposed incidental to use under 10 CFR 35.100 / 200 / 300, or is only H-3,
C-14, 5-35 or Cr-51, in concentration less than 0.05 uCi per gram of solution; and only if the
material appears to be completely dissolved in wauter at room temperature, with po visible
indication that it bears particulates or flakes, etc. (if there is gny doubt about the dissolution of
nonbiological material which clearly meets one of the criteria given above, it may be adjusted to
pH 7.0 10 7.3, refrigerated overnight, carefully filtered or decanted, and the filtrate or decantate
diluted an additional ten-fold and disposed); and only if the material disposed excludes all
byproduct material excluded from Item S, Line D, of this application (e.g., Sr-90, I-129, and
isotopes with atomic number > 83).
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Other nonbiological uul&: may be disposed oply under the supervision of the Radiation Safety
Officer, only when they are neither listed as "Class Y" in 10 CFR 20, nor listed as “insoluble" in
the CRC 1 enly when the "formal solubility” is well-
established in the scientific literature, and only when they are diluted to a molar concentration
whick is less than the sguarg of the "formal solubility" in mole / liter (¢.g., to less than 9 x 10-6
molar concentration when the "formal solubility” is 3 x 10-3 mole / liter) gnd to isotopic
concentration 'css than that listed in 10 CFR 20, Appendix B, Table 2, Column 2 (i.e., to isotopic
concentration suitable for potable effluent, even though sewage disposal is used; both the molar
and isotopic concentrations are determined Jor the solution before disposal, not including the
additional dilutior in the sewage); gnd enly when the material appears to be completely dissolved
‘n water at room lemperature, with ng visible indication that it bears particuiates or flakes, eic. (no
doubtful dissolution permitsed).

The sewage disposal activity limit of 1 curie per year, Jor all isotopes other than H-3 and
C-14, is invariably more restrictive than the monthly sewage concentration limits, in our normal
laboratory operctions. Since our laboratr vperate steadily year-round (such thet this acti vity
:d since the sewage volume of Ross Hall alone is
demonstrated by water bills, the acti vity limit is more
restrictive than the sewage concentration umis, unless the latter is less than 8.3 E-6 uCi / ml (such
as the limits for many of the isotopss excluded Jrom Item S, Line D, or for a few relatively rare or
useless isotopes ..ot excluded), ev.'« when the entire 83 mCi is assumed tc be the most hazardons
is 2tope, which is implausible. Hence, the provisions for limitation of overall activity disposed, in
conjunction with the provisio that isotopes excluded from Item S, Line D, are also excluded Jrom
sewage disposal (unless supervised by the Radiation Safety Officer, who will review and
implement the conce.iration limits Jor such isotopes); also provide Jull assurance of compliance
with applicable sewage concentration ;. 5. The provisions for limitation cf overall activity
disposed include: Authorized Users' "'s »i | mits" (generally 10 mCi of H-3, 2 mCi of C-14, and 2
mCi of all vther isotopes combined, per month, per authorized ""hot sink"); an Authorized User
requirement to log each "hot sink" disposal; and gquarterly collection, summary and analysis of
"hot sink" disposal logs. These provisions assure that the total quantity of licensed and other
radioac’ivc material released into sewage in a year is limited to § curies of H-3, 1 curie of C-14,
and I curi: of all other radioactive materials combined.

However, excreta f .n individuals undergoing any epproved medical use of radioactive material
are nos subject to any limitations or recording, when disposed into a municipal sanitary sewerage.

. Disposal of scintillation counting media and animal tissues, contauing H-3 and C- 14, without regard
to radiocactivity up to 0.05 uGi per gram, averaged over the media or the weeight of the entire arimal,
pursuant to 10 CFR 20.2005. Contaminated bedding will be disposed separately as radivactive
waste,

- Return to the manufacturer, supplier, <r previous licensee, when licensed to receive back
Mo-99/Tc-99m generators, sealed sources, eic.; or transfer to a recipient licensed by the NRC or an
Agreement State - receive the waste for siorage, treatment, disposal and/or retransfer; with each
transfer made accon’ng to DOT regulations and 10 CFR 20.2001/.2006.

F. Disposal pursuant to 10 CFR 31.11 (10t &L include "mock I-125" sealed sources).

. Disposal records will be maintained as required in 10 CF 20.2108 / 30.51 /31.11 / 35.92.

H. We presently perform no significant radioactive waste treair ent procedures, i.e., compaction,
evaporation, incineration, solidification, or liquid scintillation vial crushing.
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