
. - -

t% M
| V (V 34 6j6y
| ABANDCNED
! 6 SHEF1r
|s

'IO: License Fee Management Brandt h
i ppm; Region I

SUBJECT: M APPLICATION
PBANDCNED

_ iv

: Control Ntznber: 122207

Applicant George Washington University Medical Center
Abandoned:

Date m 5/19/97
i Abandonment:'

Reason for 6 Licensee failed to respond to Region I deficiency letter

dated 4/4/97 for license no. 08-00216-22 (030-09049). After

review.
,

.

1

1
I

l

h (Z f h Yt 17f
Signature Date

Attaciunent:
Official Record Copy of
aesdubu& Action
Abandoned

RR LFNB USE CMX
ABANDCtNENf

Final Review ofel!PEPCcupleted:

Refund Authorized and preanad

|

Fee Exa:pt or Fee Not Regh j
,

Carnments: Iog cxrnpleted

Processed by:

!

||l|i|||||||||||||l181:l|||||||11 !

c, 3 c, y 3
- -

9707070160 970519 0FFICIAl.RECORDCOPY ML 10 G
'

PDR ADOCK 03009049 -

C PDR '
i

J



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

l' '

/

MAY I 91997

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 INFORMr r10N

DATED APRIL 4,1997-

Dear Mr. Bain-Dowell: )
|This concerns the subject application for a materiallicense amendment and our letter '

in which we notified you that the application was deficient and that certain additional
information was required. I

| You are hereby notified that since the additional information that was requested in our
| April 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,
|

ORIGINAL GiGNED BY:
,

! STEVEN R. COURTEMANCHE
i Steven R. Courtemanche
| Division of Nuclear Materials Safety
|

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

| Control No. 122207

Enclosure:
Letter dated April 4,1997
DOCUMENT NAME: R:\WPS\ MISC \LO800216.22
To receive e copy of thle document, indicate in the box: 'C' = Copy w/o attach /enci *E" = Copy w/ attach /enci "N" = No copy

OFFICE DNMS/Ri jN DNMS/RIg
NAME SCpergthenche/Ue
DATE C5/f9797

,

05/ /97 05/ /97 05/ /97
,
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License No. 08-00216-22
Docket No. 030-09049
Control No. 122207

Mr. Terry Johnsonf

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:

1. 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.

2. 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.

3. Items 10.11/10.14/10.15 G of the application states, in part, that nursing
personnel and visitors in W -: patient rooms will r t receive a dose
exceeding 5 millirem :. . v and visitors la - - it rooms will not receive
a dose exceeding 10 Please deece- r procedures for verifying
that doses to individu s.ricted art w - 2xceed the public dose
limits in 10 CFR 20.13L -

OFFICIAL RECORD COPY a i
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T. Johnson -2-
I 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 administered, 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 such, the users of radioactive material under your license
may not clearly understand the criteria and may perform unauthorized disposals 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 of 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 materialin 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 oc less
than one mci and a half-life of less than 6.1 hours, it may be disposed of
to tha sanitary sewer. Please note that the half-life of the radioactive
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
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T. Johnson -3-
George Washington University Medical Center 1

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. !

i

'l
c. 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,'

I paper towels, syringes, etc.).

' d. 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

j

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. !

I

e. Criterion 7 states that radioactive wastes may be disposed to the j
sanitary sewer if the material appears to be completely dissolved in i

j 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
inspectien may not reveal particulate matter and the insoluble material
may not be radioactive in nature. Please confirm that this criterion is 1

deleted. |
l

7. 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:,

L
I a. Criterion 2 states that the radioactive waste may be released to the j

sanitary sewer if it is not listed as Class Y in 10 CFR 20. Class Y refers I

to the retention of radioactive materialin 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 of Appendix B. Confirm that this criterion is deleted.

;

:
,

i !

\

:
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.

3) George Washington University Medical Center- i

i' j

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

j: does not list every isotope and, therefore, an isotope not listed may
; actually be insoluble. Please modify or delete this criterion.
i

} Criterion 4 states that radioactive waste may be released to the sanitary ._c.
j sewer if the formal solubility is well established in the scientific literature,
i- The NRC staff believes that the scientific literature is not an adequate
i- means of determining the solubility of the radioactive materialin and of

itself. Please confirm that you shall determine the solubility of i,

; radioactive material using the Information Notice 94-07 as a guideline
: and confian that this criterion is deleted.
1

I

2 d. 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
j effluents and is not applicable to the release of radioactive material to-

. the sanitary sewer. Please delete this criterion.
i

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

We will continue our review upon receipt of this information. Please reply in duolicate
to my atuntion at the Region i 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.

:

!

,
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T. Johnson -5-
George Washington University Medical Center

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

Sincerely, '

ORIGINAL SIGNED BY: ,

STEVEN H. COURTtif.1ANCHE

Steven R. Courtemanche
Division of Nuclear Materials Safety

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

Enclosures:
1. 10 CFR Pans 19, 20, 21, 30, and 35
2. Regulatory Guide 10.8
3. Information Notice 94-07

,

DOCUMENT NAME: R:\WPS\DLTR\LO800216.22
To receive a copy of this document,indcate in the boa: 'C' = Copy w/o attach /enci *E' = Copy w/ attach /enci *N' = No copy

OFFICE DNMSLRip N DNMS/RI
NAME SCpagthadche/src
DATE 0470)4Y97 04/ /97 04/ /97 04/ /97
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j j NUCLEAR REGULATORY COMMISSION
R WASHINGTON, D.C. 20666-0001

o\ [|

***** December 9, 1996

MEMORANDUM T0: Mohamed M. Shanbaky,; Chief
Nuclear Materials Branch 1.,

Co m% k,FROM: Larry W. Cam er, hief
Medical, Academic, ercial

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 1

i Medical Center (GWUMC) requested an exemption from 10 CFR 35.315(a)(4) and j
415(a)(4) and proposed procedures for disposal of radioactive waste into the I

'

sanitary. sewer. Each request is addressed separately below. l

Exemotion from 10 CFR 35.315(a)(4) and 415(a)(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 1

! 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
i 10 per cent for dosage calibration. A per cent difference in the dosage
| calibration cannot be used as a factor in the maximum dose used for
! determining if contiguous area surveys need to be performed. If the dose
l 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
; patient rooms will not receive a dose exceeding 10 mR per day. The
; licensee should verify that doses to individuals in unrestricted areas

will not exceed the public dose limits in 10 CFR 20.1301, " Dose Limits for
Individual Members of the Public.".

CONTACT: Torre Taylor NMSS
(301) 415-7900 /22 M 7,

o - ,

550iT1f.ECRDC0FY) DEC 2 01996

|
|
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4) GWUMC indicated that the stfrveyrin the1adja' cent patient room may be
omitted if the maximum exposure. rate on the tre.atment side of the wall
separating the two rJoms, 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 ini

| the construction, that the surveys in the adjacent patient room will be
| re-performed to determine the resulting exposure. rate.

| The exemotion from 10 CFR 35.315(a)(4) and 415(a)(4) cannot be granted at this
! time since extensive information is needed from the licensee. Please provide '

i the licensee's response to these issues as a TAR to NMSS for review and
| approval of the exemption.

| Alternate Method for Disposal into the Sanitary Seweraae

GWUMC submitted procedures for dis)osal into the sanitary sewerage for ;

compliance with 1(' CFR 20.2003. T1ese 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 Effluent!

| 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

applied. 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 licensee iisted several criteria for any isoto e not used in biological
material which could be met to qualify for disposa 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. A)pendix B. OR
.

2. Is classified as soluble according to the CRC Handboot of Chemistry|-
and Physics, OR

3. Its formal solubility is greater-than-0.003 mole /L, OR
4. It is less than 1 mci of a radionuclide with a half-life less than

6.1 hours. OR
5. It is disposed incidental to use under 10 CFR 35.100. 35.200, and

35.300, OR
6. 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 peri

gram of solution.
.

4

h
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7. AND

The material ap) ears to be completely dissolved in water at room
temperature wit 1 no visible indication of particulates:

8. 'AND

The material disposed excludes all byproduct material excluded from
Item 5. Line D. of this application (e.g. strontium-90, iodine-129 and
isotopes with atomic number grater than 83).

Each proposed criterion is discussed separately below.

Criterion 1 references use of chemical class D as listed in 10 CFR Part 20.
Appendix B. Class D 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. of Appendix B., This criperion should be deleted.

Criteria 2 and 3 are acceptable and niarbe approved.
. , .

Criterion 4 references use of a half-life.:which is irrelevant to disposal
into the sanitary sewerage. Section 20.2003(a)(2) and (3) of.10 CFR Part 20
allows the release of licensed or"other radioactive material' released into the~

sanitary sewerage provided the quantity relea' sed in 1 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 Part 20. ilf more than
one radionuclide is released, the licensee must determine the fraction of the
limit in Table 3 of Appendix B to 10"CFR Part 20.'and ensure the sum of the
fractions for each radionuclide does not exceed. unity. Additionally.
10 CFR 20.2003(4) requires that.the release of licensed and other radioactive
material not exceed 1 curie of.H-3.1 curie of C-14. and'1 curie of all other
radioactive materials combined. Therefore, criterion 4 may be used only if
the licensee can ensure these limits will be met, regardless of the half-life
of the radionuclide(s) disposed. It may be less resource intensive to hold
radioactive material with a half-life of less than 6.1 hours for decay prior
to disposal into the sanitary sewerage.

Criterion 5 may not be approved. All disposal of waste generated incident to
the use of radioactive material under 10 CFR 35.100. 200, and 300. such as
gloves, paper towels, etc., must meet the dis)osal requirements of
10 CFR Parts 20 and 35, if applicable, with t1e exception of excreta from
individuals undergoing medical diagnosis or therapy. GWUMC stated elsewhere
in its application that excreta from individuals undergoing medical treatment
was exempt.

Criterion 6 requests disaosal of S-35 and Cr-51. in addition to H-3 and C-14.
in concentrations less tlan 0.05 microcurie per gram of solution. It is
assumed that this request applies to liquid scintillation wastes, which is
authorized in 10 CFR 20.2005. Additionally. S-35 and Cr-51 are not authorized
in the provisions of 10 CFR 20.2005, and would be subject to additional review

I
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if the licensee aursues this request. Therefore, only H-3 and C-14 may be
disposed under tais criterion.

The procedures also included an additional criterion, criterion 7, that
materials 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 is acceptable and may be approved.

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

,

1. Disposed only under the supervision of the Radiation Safety Officer:
2. It is not listed as Class Y in 10 CFR Part 20; i

3. It is not listed as insoluble in the CRC Handbook of Chemistry and i

Physics:
.

'

4. If the formal solubility istwell established in the scientific
literature: AND

5. 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: AND

6. The material ap) ears to be completely disso1'ved in water at room
temperature wit 1 no visible indication of particulates:

i.
~

Each criterion is discussed separately below. '

,

Criterion 1isacceptable; - -

Criterion 2 references use of chemical class Y as listed in 10 CFR Part 20.
Appendix B. 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 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 Physics does not list every isotope; therefore, an isotope not
~

| listed may actually be insoluble.
"l<

' Criterion 4 is not acceatable in and of itself. The licensee should determine !

; if the material is saluale, using Information Notice 94-07 as a guideline. J

|
*

: !

l
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! 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 to
l release into the sanitary. sewerage. 4

Criterion 7 is not acceptable, as discussed'above in' the' first set of criteria
~

for disposal. - ,,
,

Based on the information submitted with the licensee's 'requesti, it is the
i 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

1
'

i

s

--
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Date: December 71995'
!

Mail or E-Mail to: Donald A CocI (DAC), Mail Stop: T8-F5 If E-mail, cc: CLE 1,

| Division of Industrial and Medical Nuclear Safety, NMSS
i

Mohamed M. Shanbaky, Region I
Chiaf, Nuclear Materials Branch 1 'y;pjy,Qf

From: ,

|

| Licensee: Georae Washinaton Universitv Medical Center License No.: 08-00216-22

o Co%DINo.: 122207

a Letter dated: Avaust 15.1995
|

'

; a Suggested change in licensing procedure (enclosed):

\o Problem / issue: 1. Alternate method of cerforming survevsf10 % 'a)(4). The
,

licensee is orooosina to oerform the survev inside the oatierlt's n Loreas.

2. Alternate method to determine solubility (10 CFR 20.?003). The licensee's method is not one of the
|
'

metho@2tlined in the solubilitv Information Notice.

u Action Requhed: Review alternate methods and determine if thev meet the reautrements of 10 CFR

35.315(a)(4). 35.415(a)(4) and 20.2003.

RecommendcdAction: 1. The licensee reauested a dose rate level of 4.0 millirem oer hour on the

theraov oatient's side of the wall. Recoriyhend that this oortion of the TAR be denied. However. if the

I!censee reauests radioloalcal survevs of less than 2 millirem oer hour inside the oatient room to

demonstrate comollance with the dose rate limit in the adlacent area. the reauest should be aooroved. |

2. Recommend that this method be aooroved.

- Remarks:

Headquarter Reviewer: i

Regional Reviewer: Steven R. Courtemanche
Reviewer Code: K4
Reviewer Phone No.: (610) 337-5075 FAX No.: (610) 337-5269'

Request Needed by: Februarv 1.1996
|

|

i. |

Fo<m TAR-10 (G:\ TARS \TARFORM) 1

9/93 |
.
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License No. 08-00216-22 ,

Docket No. 030-09049 )
Control No. I11230

August 15,1995
.

Francis Costello
NuclearMaterials Safety Danch
Division of Radiation Safety and Safeguards
U.S. Nuclear Regulatory Commission
Region 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
items 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 |

cvaluations are complete. I understand that the two sections to be reviewed are:

1. The procedure on page 65, " Radiation Safety Procedures for Bmchytherapy Scaled
Sources taxi Radiopharmaceutical Therapy," in section G, which allows alternate
assessment criteria for the radiation exposure in the adjacent patient room, in the case
of radioiodine therapy only, without directly rneasuring the radiation level in that room. I

Of course, we have been measuring and recording the radiation level in the adjacent
patient room in each patient case to date,ap,d I 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.

'
,

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 evaluatictn of this procedure, we must continue to dispose nonbiological
radioactive material only when it is readily soluble, and must continue to comply v,ith
10 CFR 20.2003 in all respects, g ggg(p

SECTiON COPY stypfgp out of ,I I I A ~2 ha~~

wi tn smer.n.w.. rman . me.<.nx oc mv . mn m og/g5/pf..g _:Q&;.
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Mr. Francis Costello
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,

?

!
.

I also understand that, upon compledon of these evaluations, the Univasity may be required to make
timely submission of revised procedurec,in substitution for the two sections of the license :
applicadon evaluated. *

If these revisions raise any question >, or if my understanding of the evaluations te be made at NRC
Headquaners, and particularly of our regulatory compliance requirements perxung completion of *

these evaluations, is misstated in any way, please advise me directly a: 202 994-3149.

"Ihank you for your attention to this matter.
r

Sincerely,

@ ^

Terry Johnson
Radiation Safety Officer

TAJ/gjh (10B1cuanus/is)

a:: Astra Bain Dowell.
Acting Director Office of Research

Katherine A. Kennedy, Ph.D.
'~

Chair of the Radiation Safety Committee

encls.

i
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License No. 08-00216-22 '

Docket No. 030-09049
Control No. 111230

t

March 28,1995.

I
. j

f Steven R. Courtemanche, Health Physicist
'

Nuclear Materials Safety Branch
i Division of Radiation Safety and Safeguards

U.S. Nuclear Regulatory Commission
: Region 1

475 Allendale Road
q King of Prussia, Pennsylvania 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,

Terry Johnson
Radiation Safety Officer

.-

TAJ/gjh (10BicLicense3289s)

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

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

s
'

encl.

122207
|tf_ . . ,'7 S h

vu
unn nn Wr

2500 En starrr.N.W. Roow B .o . WAsaecttw. DC 2005 con m26w '" ''



i

.
WrI

^- -

MtC rOf.M 313 U,3.-a EAR REGUULTORY COMMISSION __ _n a eY oaset No. St86413e
ExPetts sases*

'
,s,eg

ESTtAATED CJRoEN Pet fiESPoacSE TO COMP wrTw nas
woRunoM CottECYo =auEsr. nouns su L.Y.rT% w w

* 10CFat 30,32,33
u a = e- APouCAfloN ts #CCESSARY TO CETERem( THAT nq ApoVCANT E5

Cb4 FED Aec THAT AoEoJATE PROCIDtAtES Oast To P'tCTEC"

7- APPLICATION FOR MATERIAL LICENSE '' cam'o"."c .u@u"EsOE To"EwoRno'". Mo' "s"*
* ' * ' " *

RE
Mu.Acoer .Ruo. .a rne. U s uCtEAR REcuuro,Y, ,

rnha=**nad W ASMNGTcM OC 1rmimH. Asc to n( 1

.J
PAPUtWORK REDuCTON PROJECT (31540120L OFTICE OF
WANACOdENT oo tuoGET WA$pedGTON oC 20503

945TRUCTIONS: SEE THE APPROPRIATE UCENSE APPUCATION GUtoE rOR oETAlLEo INSTRUCTIONS FOR COMPLETING APyCATION.P

SEuo Two coe e5 or TNs enTiRs couPtsTeo APPuc4 Tion To TNe NRc orrice SPectrico actow. o 3 o - 096.f 9
#

APPUCAftool Poft Di$fRSVT1oM of' EXDAPT PROoWCTS PLE APPUCATIoses WITDt 58 YOU AftE LOCATED et
.

OMeloN OF M Aec M4 NUCLEAR S.AMTV LLBdotS, DNdad 10WA, tsCHQAN, amansmTA, tesSSOURI, Oteo. OR wtSCoNSa(
oFP4CE OF NJCLEAR WAT9tn45 SAFETY MC SAFEGuMtOS SOC APPUCAD0'st 70-
LLa teJCLEAR stEculAfoRY ennameenne
WAsbestNost DC 338664n01 adATDtlALS LEGESNG SECTON

U 1 NuCLEMt REGULATofty m maconnL ftEcaoM E
AAA oneER Pensolse PLE APPUCAT1 osse As mm e01 WMtREPMLE RO.

s'TUU AftE LOCATE) et USLE, L M32435i

Coses5CTICUT. ORAsvMtd. ouBTRICT GP COumsenA, etASEE. IsMt%AesD, MtMANSAA, COLORADO, OANo, KANSAS, m nas u a teoNTANA 9dESftASKA NEW
asAesACNueETTE,IEW NAtrSNutt. NEW JetsEY, seEW YOftM, POesSYtVQe4, hBEXRCO, fooftTH DAf(OTA, ofGANoenA, souTM oAMoTA, TEXA3, UTAM, OR WYoesseo.

fDeoot leUWEL OR WptasoMT, see APPUCAftoets TO: See APPLEADoess TO:
<

MJCLEAA MATURAL3 uCDehmeG SECT 1oM
"JCL8^R mAfemas SUETY mRANC"

u a, gyy,EAa REcutAfoRY en.a-e=n
recon fvNuCL

U 184fCLEMI REotA.AfoRY enama<en% ftEGaoM I ,, g ggg
O O MtuNGTost, TX 70011 4 064
808G OF PetuSSA PA 19404141$

Ad.AAA444, PLOftEW GeoROW KEBffuCMY **"*"Pt. esoftTH CMtoL84A, PUERTO ALASMA, AftEDetA CALFoRPGA,94AWAE IEVADA,0RE0004,WASHINGfool AMo U1

fuCO, south emaris ena TDeetssEE,VwtomeA,viRoaN sLANos Oft WEST V1 Rosea TUUt!ToRIE3 Aec PotSES$sossa N DeE PACFIC, SOdo APPUCADoetS TO:

SOC APPUCAftoest TO:

peJCLEMt uAfet4LS LCessedG SECTIoM RAosoACTM idATUtsALS SAFETY OR#O4

U.1 NuCLEMt ftEoutAfoRY % ftEGaoN 8 U.1 Nuc11 Aft ftEculAfoRY ensam"m9ms stECsoN Y
101 IAMt|ETTA STItEET, MN, SUITE 2000 14s0 WMen LNE

ATLANTA CA 303250100 WALMJTCHED(,CA 9A50453es

Pet 90NS LOCATED ed Aos**empir? STATES see APPUCAftoses To THE UA MuCLE#t stEOULATORY enemmwnas ceLY F THEY wtSN To POSSESS ANo uSE LEOCSED
r

RIATUtlAL St STATES SUEJECT TO UAJEUCLEMt stE0VLATORY mneme naa Just:SosCT1oses.

z Y ue maso AcoREss oF APPUCu<T e.cA.=i, sousGeorge Washington University1

nas e AN APPtcATioN com pme .RmW.= a w
T.

-

A sa.w uCeeE Office of Research-

u,,ewEw fo uCeeE sanasia.

-XX c RoewAL op uCeeE Ntnes08-00216-22 : replacinst 2300 I Street, NW, Suite 712
prior submissions in their entirety. Washington, DC 20037""-

s AcoREssasi wien uCeeED mTe=4 wu eE usED oR POSSESSED LiC en s ed ma t e rla 1 & NAME OF pot $ON To SE CONTACTED A8ouf Dea

##"C^'""chall be used only at: The George Washington University,
2121 1 St., NW, Washington, DC 20052, bounded by Fennsyl- Terry A. Johnson
vania Ave. , F St. , 19th St. , and 25th St. , NW, Washington,

Tn.o=No c Nuneet
DC, and 20101 Academic Way, Ashburn, VA 22011

202-994-2630
susinT Tross s TumouoN ii cN Sv2 x it PAPot De Tm ue scope oF woRuAnoN To oc PRowxD e oEsCReED M nc utseE AeptcAnoM cuoc.

t RAconcfm uTotR.
4 PtatPosE4Si FOR WheCH uCENSED MATUtLAL wtL DE USED

e.mmese and eines sme.eet k chemsel amefer pnys.csi temi; and c. aseessen amountat
,. .e ees . ,

T. 94orvtuAug RESpoM5 ELE FOR RAotAfore SAFETY PRooftau Mc n(34
4 TRAsec FOR poNOUALs vcRsGNG 98 oR FftEQuDdTD4G ftESTRICTED AREAS

-.-

a rAcamEs ue Eaus>iew 9.5 = N/A. 14 RADATON SMETY POGRAm

12, uCDe5EE FELS (See to CFM f M and Secaca f M Jf)
it WASTE uM*AcN* 7B |A*'ouMT N/A*FEE cATEcoRY o,CtosEo i

11 CUTT 1FacAnopt (thatte _ . sy espamq) DE APPUCANT LPdDetSTucs THAT AU STATDdENTS 40 ftEPRESENTADONS IAAoE N Des APPUCATioM AAE 99(D8G
UPON DE APPLEANT

D4E APMCANT MO ANT oFFCAL EAEc/Tp4 De5 CUtW1CADoM ON 904ALf CF D( APPUCANT. NAMED e4 ITOd 2, CDtTV'Y THAT D4S APM. canon t$ PREP ARED N
COpf0masTY WffM TITLE StL CoOE oF FEDetAL REauLATONS, PAAT3 30,32, * M,36, as,30 MO ACL MC THAT ALL OfoRuATON CONTAsED 6EREPe t$ TRUE MC
CORptECT TO DE DEST OF D(Nt IOOWLEDGE MO DELEF.

WAstMNQ 14 41C SECnoM 1001 ACT OFJuP4 2116A8 82 STAT. Tae uAxE3 ff A Cram 4AL OFFENSE To MAKE A WELFULLY F ALSE ST ATUeT OR REPRESENT Anon To
ANY oEPMtTnENT oft AGOdCY of DE L84TED STATES As To ANY MATTUt WfDet IT3 q

m_ cal'E. m, E'ah? hk))J,- YcN Eab M1
~

en t WP % m . x.o. m.r.
FOR NRC USE ONLY'

*

- Tm oP rte rEE Leo rte CArEcoRY AAouNT RtCavEn C><Cx NuneER Couwo<Ts

$

APeRovED gY DATE

P5tNTED ON RECYCLED PAPER'8'tC PCftM 313 M 4 ) f /) M**m aA mec

_

~ n ,,,,,-... ,,. -' "~



. _ . _ _ _ _ __ . _ _ _ _ _ _ . _ _ _ ._ . _ _ _

j Itims 10.11/10.14/10.15 RADIATION SAFETY PROCEDURES FOR.

i BRACHYTHERAPY SEALED SOURCES
1 AND RADIOPHARMACEUTICAL THERAPY

] f Only high pH solution will be used for liquid oral Mministration of I-131 as iodide.A.; v
.

[ B. Only trained Division of Nuclear Medicine personnel will administer radiophannaceutical to the

i patient. De staff member who Mminicters any therapeutic dosage of I-131 is routinely bioassayed
; in 1 to 3 days, as is anyone else who was nearby durint the dosage swallow. If the patient

j . pmmptly vomits, the entire staff present anywhere in the room (or who clean up), are bioassayed.

$ C. A radiopharmaceutical therapy patient will not be released until the exposure rate 1 meter fmm the !

i patient's body is 5 mR per hour or less, or until the renuining total body burden is less than 30 .

'

mci; or the release wlR conform to the requirements of10 CFR Part 35 efeedve on the date of
! the release. This patient's room and reusable equipment will not be released until monitored, and i

! decontaminated if necessary, according to criteria in 10 GR 35.315(a)(5 and 7). !

: '

: D. Brachytherapy and rodopharmacaudcol therapy treatments requiring hospitalization pursuant to
j 10 CFR 35.75 or 35.404, will be only in rooms used privately, with toilets for ambulatory cases.
1

j E. Dese rooms will be posted and contmiled accottling to 10 CFR 20.1601,35.315 and 35.415.

F. Pursuant to 10 CFR 20.1301, radiation in unrestricted areas will be limited to 2 millirem per hour, !

I and maintained ALARA throughout the patient treatment. Radiation in controlled areas amund the
j therapy patient room will be limited in exactly the same way. Nobody in these areas will be

i allowed to receive an extemal whole-body dose fnxn the patient exceeding 100 millirem.

!
G. 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;

f
total treatment time, exceeds 50 mi!!irem, the dose rates and room arrangements, etc., will be
evaluated by the RSO / ARSO, who will determine: that the patient in the adjacent room will not

i receive n dose exceeding 50 mIRirem, and that this padent's dose wm be kept ALARA; that this
patient has not been previously hosp 4aRud during the prior 365 days (or, ((so, that the previous

i stay was not in a room adjacent to any form of radiadon therapy); and that the nursing j
,

j personnel and visitors wiR not receive a dose exceeding 5 mIRirem per day while in the adjacent i

j padent 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 of2

radioiodine therapy only (1 131, or I-125 seeds), the survey of the adjacent patient room may be
4

1 omitted, but enix when the administered acdvity does not exceed 200 mci (k 10% for dosage
calibration), and when the padent release (or sealed source explant) ir expected on or before the'

second day foRowing the administration day, enix in the case of therapy in room 3102E,31388,
4102E, or 5138E, Qaly. when the patient in the affacent ro:m receives no unusually time.

,

'

consuming nursing or anciRary services, and hasJhe normal hospi*al limitation of visiting,
hours, only After ver(fying that this patient's stay in the adjacent room did not overlap the
previous radioacdve therapy, and that this patient's bed is positioned up against the waRfarthest

|
from the radiation treatment room, Qaly when the radiation treatrent bed is positioned up
against the waRfarthestfrom the adjacent patient room, such that the patient's thyroid (in bed)

.

is observed to be less than 42 inchesfrom this war, and only ii the maximum exposure rate on the'

i treatment side of the wall separating the two rooms (at onefootfrom the war) does not exceed 4
mR per hour; when this provision is used, the maximum exposure rate on the treatment side of thej (
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 visitors' line, a maximum daily|
-

i 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 willinclude pmvision for visitor dosimetry.
s._.-

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

1. %c nursing personnel attending the patient wlG 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 nquiredpersonnel dosimetry assigned (see also Item 9.4.G).

| K. The Radiation Safety Office will be contacted in the event of any emergency at 994 2630, or

|
thmugh the page operator at 994-3321 (numbers subject to change at will).

L. 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 nicase wig conform to the nquirements of

,

|

10 CFR Part 35 egectlye on the date of the release. De survey will also include the bedding,
floor, trash, etc.

| M. Brachytherapy sources are stored in a heavily shielded 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. His room contains a Icaded-glass L-block and tongs for safe source ,

handling. In-hospital transport of sources is done in the original shipping container, or is shielded i

by ;t 1 inch of lead (or by a heavy steel container used only for P4-103 or I-125),
j

N. 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

h 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:

I

1) ne 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 sensitive survey meters, will pmceed 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.
,

4%
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Item 10.14E Supporting Documentation fcr Exemption Request from 10 CFR 35.315(t)(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 wallfarthestfrom the a4|acentpatient room. These beds may be rotated

-

h._ 90* to accommodate the equipment in the room, but are always drectly up against the opposite wall
The bed in the adjacent patient room is arranged against the wa#farthestfrom the treatment room. 2

He walls between the rooms are 6 inches thick or thicker (ordmary concrete materials were used). His
:

approximates one tenth-value-layer for I-131, which our dosimetry measurements confum.

NVLAP-certified dosimetry was used to investigate the total dose along the walljust inside the adjacent i

patient mom closest to the radiation therapy patient, for the duration of several typical I-131 therapies i
(each lasting 2 days). Below is a summuy 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 nerapy %erapy Doses
Date Room Rooms Type Activity Film Badge *ILD

07/15B2 5246 South * 5101 East ** I-131 175 mci M M- -

08/2662 5102 East 5104 East I-131 150 mci 10 mrem M I
08/31S 2 5346 North 5131 East ** I-131 200 mci M M
10/2662 3102 East 3104 East I-131 150 mci M 10 mrem
1142B2 5346 Nonh 5131 East ** I-131 175 mci M M
11S4B2 4102 East 4104 East I-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 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 nuem orless.

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 I hr.,from greater than 150 mci average administered dosage. Since '

the measurement point in the adjacent room is about ilfeetfrom thefreshly swallowed 1-131 bolus in
the patient's stomarh, and the 1-131 exposure factor is approximately 0.22 mR I hr. per mci at 1 me:er,
these data indicate the total shielding attenuation is about 95%

De other important aspect of the safety of this proposal, concerns the measurements on the 1st and 2nd
day of therapy,inside the thera )y patient's room, along the wall shickling 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. His is because the rapid initial climination of the l-131 in urine by the patient results in an
effective mean life of I-131 (effective half-life / In(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., fmm administration, to release). ;

De 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 nearthe actualpatient 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
adjarent room was not there overlapping the previous therapy.
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: Ittm 11.1 RADIOACTIVE WASTE DISPOSAL METHODS USED.

j- i

j A. Decay-in-storage, in accordance with 10 CFR I 20.2001 or i 35.92.

(~ Any radioactive waste with half-life less than 65 days, generated incidental to authorized medical,
,

%--j uses, may be disposed with strict adherence to the requirements of10 CFR 35.92.

| Due to space limitadons from long-term lack of access to a LLRW disposal site, we request
i 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, tofaaw tracking and idendycation (by isotope, date, etc.) as it is placed in storagee;
'

and removedfor disposal; that it is stored in a secured area, and separatefrom nonradioactive
waste andfrom useful nonradioactive and radoactive material (unless it is stored refrigeruted, or
segregated by another hagardous property); that it is heldfor decay a minimum of ten haV-lives

! (based on the longest half-lyefor the isotopes in a container) before dsposal; that it is monitored
i at the container surface before Esposal(with each mqjor Mscrete source, such as a generator
; column, separated and monitored indvidually), with a raMarian detecdon survey meter set on its

most sensitive scale, in an area oflow background radiation, and with no interposed shiel&ng, to
ensure that it has decayed to background rasadon level before &sposal(otherwise it is retu. ned

; to storage for more decay); that its raMarian labels are removed or obliterated before Esposal;
y that no more than 500 cubicfeet per year of this decayed radoacdve materialis &sposed; and
! that, upon its disposal as nonradioacdve waste, the disposal record includes the date of the

disposal, the starting date of the waste decay period, the radonuclides Msposed, 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
'

retainedfor three (3) years.

! However, radionuc!! des may also be dsposedfrom storage by another approved method, with
strict adherence to the requirements of that method, even afler 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 liquid1

radioactive material effluents into umestricted 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,

j 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. 'sposal into sanitary sewerage in compliance with 10 CFR 20.2003. This waste will be readily
| soluble, at pH 5 to 9, or will be reedily dispersible biological material. Each disposal will be
'

flushed afterward with tap waterfor several seconds.

Any isotope twt used in biological material will be so disposed anh Vits chemicalform is listed as
" Class D"in 10 CFR 20, Appendix B, u as " soluble"in the CRC Handbook of Chemistri and
Physics (or a similar reference), at as having " formal solubility" greater than 0.003 mole per liter
in the scientifc literature; u ythe radionuclide is less than 1 mci of an isotope with half life less
than 6.1 hours, etis disposed incidental to use under 10 CFR 35.100 / .200 I .300, at is only H-3,
C 14, S-35 or Cr-51, in concentration less than 0.05 pCi per gram of solution; and anh if the
material appears to be completels dissolved in water at room temperature, with na visible
indication that it bears particulates orflakes, etc. (if there is any 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, carefullypliered or decanted, and the pltrate or decantate
diluted an additional ten-fold and disposed); and only if the material disposed exdudLt all
byproduct material excludedfrom Item 5, Line D, of this application (e.g., Sr 90, I 129, and,

isotopes with atomic number > 83).

_.
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Other nonbiological matermis may be disposed only under the supervision of the Radiation Safety
*

,'

Officer, anly when they are peither listed as " Class Y" in 10 CFR 20, not listed as " insoluble"in.
.

the CRC Handbook of Chemistry and Physics.anly when the " formal solubility" is well-
,

established in the scientific literature, and only when they are diluted to a molar concentration
which is less than the square of the " formal solubility" in mole Iliter (e.g., to less than 9 x 104.

molar concentration when the " formal solubility" is 3 x 10*3 mole I liter) and to isotopic
;

concentration less than that listed in 10 CFR 20, Appendix B, Table 2, Column 2 (i.e., to isotopic jconcentration suitableforpotable effluent, even though sewage disposalis used; both the molar
,

and isotopic concentrations are determinedfor the solution before disposal, not including the |ndairinnat dilution in the sewage); andgaly when the materialappears to be comoletelv dissolved
i

in water at room temperature, with na visible indication that it bears particulates orflakes, etc. (no ;

doubtfuldissolution permitted).
1

|

The sewage disposal acdvity limit of I curie per year, for all isotopes other than H-3 and i

C-14, is invariably mcre restrictive than the monthly sewage concentration limits, in our normal
laboratory operations. Since our laboratories operate steadily year-round (such that this acdvity
limit is tantamount to 83 mCiper 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 pCii ml(such
as the limitsfor many of the isotopes excludedfrom Item S, Line D, orfor afew relatively rare or
useless isotopes not excluded), even when the entire 83 mCiis assumed to be the most hazardous
isotope, which is implausible. Hence, the provisionsfor limitation of overaR activity disposed, in
conjunction with the provision that isotopes excludedfrom item 5, Line D, are also excludedfrom
sewage disposal (unless supervised by the Radiation Safety Officer, who will review and
implement the concentration limitsfor such isotopes); also provide full assurance of compliance
with appucable sewage concentration limits. The provisions fcr limitation of overaR activity
disposed include: A uthorized Users' " sink limits"(generaRy 10 mci of H-3,2 mci of C-14, and2
mci of aR other isotopes combined, per month, per authori:ed " hot sink"); an Authorized User

|C'' requirement to log each " hot sink" disposal; and quarterly coRection, summary and analysis of
" hot sink" disposal logs. These provisions assure that the total quantity oflicensed and other
radioactive material released into sewage in a year is limited to 5 curies of H-3, I curie of C-14,
and 1 curie of aR other radioactive materials combined.

However, excretafrom individunic undergoing any approved medical use of radioactive material
art not subject to any limitations or recording, when disposed into a municipal sanitary sewerage.

D. 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.

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

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

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

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

,
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REG & TECHNICAL ASSISTANCE RhFORM
'

Date: December 20.1995

Mall or E-Mall to: Donald A Cool (DAC), Mall Stop: TB-F5 11 E-mail, cc: CLE
,

Division of Industrial and Medical Nuclear Safety, NMSS j

|
From: Mohamed M. Shanbaky, Region i yf

*

Chief, Nuclear Materials Branch 1 n|
',

Licensee: Georae Washinoton Universitv Medical Center License No.: 08-00216-22 j

o ControlNo.: 122207

a Letter dated: August 15.1995

o Suggested change in licensing procedure (enclosed): 1

0 Problem / issue: 1. Alternate method of Derforming survevs(10 CFR 35.315(a)(4) and 415(a)(4). The.

Ilcensee is orooosino to oerform the survev inside the oatient's room Instead of the adlacent arent

2. Alternate method to determine solubilitv (10 CFR 20.2003). The licensee's method is not one of the
,

methods outlined in the solubilitv information Notice.

'

o Action Required: Review alternate methods and determine if thev meet the reoulrements of 10 CFR

35.315(a)(4). 35.415(a)(4) and 20.2003. -

RecommendedAction: 1. The licensee reouested a dose rate level of 4.0 millirem oer hour on the

therapy patient's side of the wall. Recommend that this oortion of the TAR be denied. However. If the
.

licensee reouests radiological survevs of less than 2 millirem Der hour inside the oatient room to

demonstrate comollance with the dose rate limit in the adiacent area. the reouest should be acoroved.

; 2. Recommend that this method be aporoved.

Remarks:
m

Headquarter Reviewer-
Regional Reviewer * Steven R. Courtemanche
Reviewer Code: }<1
Reviewer Phone No.: .(610) 337-5075 FAX No.: (610) 337-5269
Request Needed by: Eebmarv 1.1996

imcmscoucopy 1/# 4.

Form 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
. .

s

Francis Costello
NuclearMateiials Safety Branch
Division of Radiation Safety and Safeguards
U.S. Nuclear Regulatory Commission
Region 1
475 Allendale Road
King of1%ssia, Penttsylvania 19406-1415

Dear Mr. Costello:

As per our telephone communications on August 4 and 8, and additi[ mal telephone conversations with
Mr. Courtemanche, please accept the attached revisions to the license application previously subnutted
on March 28,1995. These revisions are intended to replace in their entirety, the previously submitted
Items 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. I understand that the two sections to be reviewed are:

1. The procedure on page 65, " Radiation Safety Procedures for Bruchytherapy Scaled
Sources and Radiopharmaceutical Therapy,"in section G, which allows altemate
assessment criteria for the radiation exposure in the adjacent patient room, in the case
of radiolodine therapy only, without directly rneasuring the radiation level in that room.
Of course, we have been measuring and recording the radiation level in the adjacent
patient ruom 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 to
comply with 10 CFR 35.315 and 35.415 in all respects.

2.
,

The procedure on pages 69 and 70, " Radioactive Waste Disposal Me'. hods Used," in

| section C, which describes how the solubility of nonbiological radioactive material may
i be determined prior to disposal in a municipal sanitary sewerage system. I understand

that, pending evaluation of this procedum, we must continue to dispose nonbiological
radioactive material only when it is madily soluble, and must continue to comply with
10 CFR 20.2003 in all respects, c,,wu.y e 122207
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.

Mr. Francis Costello,

| August 15,1995

'
.

1

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

if these revisions raise any questions, orif 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.

'Ihank you for your attention to this matter.
r

Sincerely,

& "-

Terry Johnson
Radiation Safety Officer

TAI /gjh (10Bict,tuoses/16)

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

Katherine A. Kennedy, Ph.D. ' ' "

Chairof the Radiation Safety Committee

encls.'

|

{
i
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Ilcense No. 08-00216-22
;Docket No. 0304)9049

-
'

Contml No. 111230

March 28,1995

i . .I
'

~ Steven R. Counemanche, Health Physicist
NuclearMaterials Safety Branch

<

'

Division of Radiation Safety and Safeguanis
U.S. Nuclear Regulatory Conunission
Region 1

475 Allendale Road
King of Prussia, Pennsylvania 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 entin:ty.

i

,

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

Sincerely,

@
, Terry Johnson

Radiation Safety Officer

TAJ/gjh (10Bletscense32a95) .m

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

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

,

encl.
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1 It:ms 10.11/10.14/10.15 IATION SAFETY PROCED 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 ofI-131 is routir.ely bioassayed,

! in 1 to 3 days, as is anyone else who was nearby during the dosage swallow. If the patient
; promptly vomits, the entire staff present anywhere in the room (or who clean up), . bioassayed.
!

i. ' C. 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 burden is less than 30
: mci; or the release wiu conform to the requirements of10 CFR Part35 efecure on the date of
| the release. 'Ihis patient's room and reusable equipment will not be released until monitored, and
j decontaminated if n-=ry, according to criteria in 10 CFR 35.315(a)(5 and 7).
;

; D. Brachytherapy and radiopharmaceutical therapy treatmentu requiring hospitalization pursuant to
| 10 CFR 35.75 or 35.404, will be only in rooms used privately, with toi!ets for ambulatory cases.
t

E. 'these rooms will be posted and controlled according to 10 CFR 20.1601,35.315 and 35.415.

! F. Pursuant to 10 CFR 20.1301, radiation in unsestricted areas will be limited to 2 millirem per hour,
j and maintained ALARA throughout the patient treatment. R adiat on in controlled areas around thei

i therapy patient room will be limitad 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.

|(- hall door opening, and the maximum dose rate point in the adjacent patient room. As required by i

G. 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, I meter, yellow visitor's line,

! 10 CFR 20.1302, if the product of the maximum dose rate in the adjacent patient room, and the
! total treatment time, exceeds 50 mRRrem, the dose rates and room arrangements, etc., will bc
: evaluated by the RSO / ARSO, who will determine: that the patient in the adjacent room will not |

| receive a dose exceeding 50 mIRivem, and that this padent's dose wiR be kept ALARA; that this
i patient has not been previously hospMR*ed during theprior 365 days (or, {fso, that the previous
i stay was not in a room adjacent to any form of radiadon therapy); and that the nursing

personnel and visitors wiR not receive a dose exceeding 5 miRirem per day while in the adjacent i

padent 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
j radioiodine therapy only (1-131, or I-125 seeds), the survey of the adjacent patient room may be
; omitted, but only when the administered activity does not exceed 200 mci (k 10% for dosage
! calibration), and when the patient release (or sealed source explant) is expected on or before the
j second dayfoRowing the administration day, enl2 in the case of therapy in room 3102E, 3138E,

| 4102E, or 5138E, anly when the patient in the affacent room receives no unusually time.
.

consuming nursing or anciRary services, and has Ase 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, an:t that this patient's bed is positioned up against the waRfarthest-

from the radiation treatment room, anly when the radiation treatment bed is positioned up,

against the wallfarthestfrom the adjacent patient room, such that the patient's thyroid (in bed)
; is observed to be less than 42 inchesfrom this war, and only if the maximum exposure rate on the
! treatment side of the wall separating the two rooms (at onefootfrom the wall) does not exceed 4

9| -
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).

:

i
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|- H. rs' line, a maximum daily
visit:ng 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

i{) patient) will be approved in writing by the RSO, and will include provision for visitor dosimetry.
1 %*

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

! J. The nursing personnel attending the patient wig Aare been instructed as required by 10 CFR
~

j
35.310 or 35.410, as applicable (see also item 8, sections C and D). They also will have been !i

instructedin the use ofany requiredpersonnel dosimetry assigned (see also Item 9.4.G).
. .

.

K. 'Ihe Radiation Safety Office will be contacted in the event of any emergency at 994-2630, or4

i through the page operator at 994-3321 (numbers subject to change at will).
!

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

| scaled 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 wiR conform to the nguirements of1

! 10 CFR Part 35 efectlpe on the date of the release. The survey will also include the bedding.
| floor, trash, cie.
'

| M. Brachytherapy sources are stored in a heavily shielded cabinet in a locked and posted source
i room, well inside the restricted area of Radiation Oncology. 'Ihe names of " primaries" (who may
: remove sources) are posted. ' Ibis room contains a leaded-glass I block and tongs for safe source
j handling. In-hospital transport of sources is done in the original shipping container, or is shielded

by 21 inch of lead (or by a heavy steel container used only for Pd-103 orI-125).i

i N. 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:
i

j 1) 'Ibe Radiation Safety Officer will be contacted promptly;

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

j 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
j last known position, along every plausible route of loss;
.

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

i 6) Telephone notification to the NRC will be made prornptly upon
i 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.

| .. ~

!

|
i
;

|
.
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Item 10.14E Supporting ument: tion far Exemption Request rom 10 CFR 35.315(n)(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 wallfarthestfrom the adjacentpatient room. These beds may be rotated
k 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 wallfarthestfrom the treatment room.

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

NVIAP-certified dosimetry was used to investigate the total dose along the walljust inside th'e 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 summmy 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 Herapy Adjacent Therapy Herapy Doses
Date Room Rooms Type Activity Film Badge TLD
07/15/92 5246 South * 5101 East ** I-131 175 mCl M M-
08/26/92 5102 East 5104 East I-131 150 mci 10 mrem M
08/31/92 5346 North 5131 East ** I-131 200 mci M M
10/26/92 3102 East 3104 East I-131 150 mci M 10 mrem
1142/92 5346 North 5131 East ** I-131 175 mci M M
1144/92 4102 East 4104 East I-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 patient rooms are minimal, even though integnted
through the entire therapy, or are barely in the range of NVLAP-certified dosimetry detection limits,
approximately 10 mrem orless.

|
The most recent data indicate that the ten I-131 inpatients treated between December 1,1994, and
February 28,1995, produced maximum inilla! dose rates in the respective adjacent patient rooms
creraging 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 11feetfrom thefreshly swallowed I-131 bolus in
the patient's stomach, and the I-131 exposurefactor is approximately 0.22 mR I hr. per mci at 1 meter,
these data indicate the total shleiding attenuation is about 95%.

De 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 mom, along the wall shielding the patient in the adjacent mom.
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 / In(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., fmm admmistation, 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 actualpatient 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.
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Item 11.1 RADIOA WASTE DISPOSAL METHO SED.

A. Decay-in-storage,in accordance with 10 CFR 6 20.2001 or 6 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 of10 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, tofacilitate tracking and identification (by isotope, date, etc.) as it is placed in storage

; and removedfor disposal; that it is stored in a secured area, and separatefrom nonradioactive
|

waste andfrom useful nonradioactive and radioactive material (unless it is stored refrigerated, or
; segregated by another hazanicus property); that it is heldfor decay a minimum of ten half-lives
| (based on the longest half-lifefor the isotopes in a container) before disposal; that it is monitored
| at the container surface before disposal (with each major 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 oflow background radiation, and with no interposed shielding, to
ensure that it has decayed to background radiatinn level before disposal (otherwise it is returned
to storagefor more decay); that its radiarian labels are removed or obliterated before disposal;
that no more than 500 cubicfeet per year of this decayed radioactive materialis disposed; and,

;'

that, upon its disposal as nonradioactive waste, the disposa! 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
retainedf3r three (3) years.

However, radionuclides may also be disposedfrom 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 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 sanitary sewerage in compliance with 10 CFR 20 2003. This waste will be readily
soluble, at pH 5 to 9, or will be readily dispersible biological material. Each disposal will be
flushed afterward with tap waterfor several seconds. '

Any isotope not used in biologi-nl material will be so disposed only ifits chemicalform is listed as
" Class D"in 10 CFR 20, Appendix B, u as " soluble"in the CRC Handbook of Chemisla.and

| Physics (or a similar reference), a as having " formal solu bility" greater than 0.003 mole per liter
in the scientific literature; n if the radionuclide is lessthan 1 mci of an isotope with half-life less
than 6.1 hours, u is disposed incidental to use under 10 CFR 35.100 I .200 I .300, n is only II-3,
C-14, S-35 or Cr-51, in concentration less than 0.05 pCi per gram of solution; and only if the
material appears to be completely dissolved in water at room temperature, with at visible
indication that it bears particulates orflakes, etc. (if there is any doubt about the dissolution of
nonbiological material which clearly meets one of the criteria given above, it may be adjusted to
pII 7.0 to 7.3, refrigerated overnight, carefullyfiltered or decanted, and thefiltrate or decantate
diluted an additional ten-fold and disposed); and QBly if the material disposed exduda all
byproduct material excluded from item 5, Line D, of this application (e.g., Sr 90,1129, and,

| isotopes with atomic number > 83).
|
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Other nonbiologicalmate. may be disposed anix underthe su on ofthe Radiation Safety
-

,

i
Officer, only when they are neither listed as " Class Y"in 10 CFR 20, not listedas " insoluble"in
the CRC Handbook of Chemistry and Physics.gnix. when the " formal solubility"is well-
established in the scientific literature, and onix when they are diluted to a molar concentration

i

;
which is less than the square of the " formal solubility" in mole I liter (e.g., to less than 9 x 104w

i molar concentration when the " formal solubility" is 3 x 104 mole / Hter) and to isotopic'

concentration less than that listed in 10 CFR 20, Appendix B, Table 2, Column 2 (i.e., to isotopic'

concentration suitableforpotable effluent, even though sewage disposalis used; both the molar
{ and isotopic concentrations are determinedfor the solution before disposal, not including the
i addidanal dilution in the sewage); andgaly when the material appears to be comotetelv Mssolved
! in water at room temperature, with na visible in& cation that it bears particulates orflakes, etc. (no

doubtful &ssoludonpermitted).
k

The sewage disposal activity limit of 1 curie per year, for aR isotopes other than R-3 and
C-14, is invariably more restrictive than the monthly sewage concentration limits, in our normal

i laboratory operations. Since our laboratories operate steadily year-round (such that this activity'

Umit is tantamount to 83 mci per month), and since the sewage volume of Ross HaR alone is
greater than 10 ' minion liten per month, as demonstrated by water blus, the activity limit is more

;
restrictive than the sewage concentration limit, unless the latter is less than 8.3 E-6 pCi/ ml(such

i as the limitsfor many of the isotopes excludedfrom Item S, Line D, orfor afew relatively rare or
useless isotopes not excluded), even when the entire 83 mCiis assumed to be the most hazardous,

{. isotope, which is implausible. Hence, the provisionsfor limitation of overaR activity disposed, in
i

conjunction with the provision that isotopes excludedfrom Item 5, Line D, are also excludedfrom
\ sewage disposal (unless supervised by the Radiation Safety Officer, who will review and
i implement the con centration limitsfor such isotopes); also providefuR assurance of compliance!

with appucable sewage concentration limits. The provisions for limitation of overaR activity
disposedinclude: Authorized Users' " sink limits"(genera 0y 10 mci ofR-3,2 mCiofC-14, and2,

mci of an other isotopes combined, per month, per authorized " hot sink"); an Authorized User1
'

requirement to log each " hot sink" disposal; and quarterly coRection, summary and analysis of"

" hot sink" disposal logs. These provisions assure that the total quantity oflicensed and other
radioactive material released into sewage in a year is limited to 5 curies of H-3, I curie of C-14,

;

; and 1 curie of au other radioactive materials combined.

However, excretafrom individuals undergoing any approved medical use of radioactive material:
\

are not subject to any limitations or recording, when disposedinto a municipal sanitary sewerage.

D. 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, |i
'

pursuant to 10 CFR 20.2005. Contaminated bedding wiH be disposed separately as radioactive
waste.

4

} E. Return to the manufacturer, supplier, or previous licensee, when licensed to receive back
Mo-99ffc-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.

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

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

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

.

-.
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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 1

Region 1
475 Allendale Road
King of Prussia, Pennsylvania 19406-1415

Dear Mr. Costelle:

As per our telephone communications on August 4 and 8, and additibal telephone conversations wi'h
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 !
Items 5 & 6 (page 2), Items 7.1 & 7.2 (page 4 only, not entirety), Item 10.7 (page 57), Item 10.12 I

(pages 58-61), and Items 10.3 & 10.16 (page 68),
i

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. De procedure on page 65, " Radiation Safety Procedures for Brachytherapy Scaled
Sources and Radiopharmaceutical Therapy," in section G, which allows alternate
assessment criteria for the radiation exposure in the adjacent patient room, in the case
of radiolodine therapy only, without directly measuring the radiation level in that room. i

Of course, we have been measuring and recording the radiation level in the adjacent i

patient room in each patient case to date, and l understand that we must continue this
practice unless and until NRC approves some altemate practice, and must continue to
comply with 10 CFR 35.315 and 35.415 in all respects.

2. De 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 CFR 20.2003 in allrespects, e 1.22207

I I I n '~2 h
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Pase 2
Mr. Francis Costello
August 15.1995

.

I also understand that, upon compledon of these evaluadons, the University may be required to make
timely submission of revised procedures, in substitution for the two sections of the license
applicadon evaluaed.

If these revisions raise any questions, or if my understanding of the evaluations to be made at NRC
Headquarters, and particularly of our regulaloty compliance iequirernents pending completion of
these evaluations, is misstated in any way, please advin uw directly a:202-994 3149.

Thank you for your attention to this matter.
r

Sincerely,

fg- m.

Terry Johnson
Radiation Safety Omcer

TAJ/gjh (10B1 cue. wat:6)

cc: Astra Bain Dowell.
Acting Director, Offwe of Research

| Katherine A. Kennedy, Ph.D.
l

Chair of the Radiation Safety Committee

encls.
'
.

'
,

I
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i License No. 08-00216-22
i Docket No. 030-09049

Control No. 111230
i
~

:
j March 28,1995
i

i
,

,

Steven R. Courtemanche, Health Physicist
.i
1

! NuclearMaterials Safety Branch )i
Division of Radiation Safety and Safeguards'

U.S. Nuclear Regulatory Commission
i Region 1 I
i

475 Allendale Road
King of Prussia, Pennsylvania 19406-1415 1

'

1

!

j (., DearMr. Courtemanche:

,

i

Pursuant to NRC letter of Maxh 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,

,

, Terry Johnson
Rd=% Safety Of6cer

TAJ/gjh (10BlcLscense32a95)

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

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

b'
encl.-
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j It:ms 10.11/10.14/10.15 RADIATION SAFETY PROCED FOR.

1 BRACHYTHERAPY SEALED SOURCES
j AND RADIOPHARMACEUTICAL THERAPY

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

i B. Only trained Division of Nuclear Medicine personnel will administer radiopharmaceutical to the
j patient. The staff member who adminieers any therapeutic dosage ofI-131 is routinely bionssayed
j in 1 to 3 days, as is anyone else who was nearby during the dosage swallow. If the patient
; promptly vomits, the entire staff present anywhere in the room (or who clean up), are bionssayed.

i
(

) C. A radiopharmaceutical therapy patient will not be reteated until the exposure rate 1 meter fmm the !

i pt.tient's body is 5 mR per hour or less, or until the remaining total body burden is less than 30
| mci; or the releau wiQ eenform M 6e requirements of10 CFR Part35 efeedn on the date of
i the release. 'Ihis patient's room and reusable equipment will not be released until monitored, and
) decontaminated if ~~ y, according to criteria in 10 CFR 35.315(a)(5 and 7).

; D. Brachytherapy and radiopharmacendeel 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.
,

'

j E. 'Ihese rooms will be posted and controlled according to 10 CFR 20.1601,35.315 and 35.415.
s

i F. Pursuant to 10 CFR 20.1301, radiation in umestricted areas will be limited to 2 millirem per hour,
j 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

;j allowed to receive an external whole-body dose from the padent exceeding 100 millirem.

! G. As required by 10 CFR 35.315 or 35.415, dose rates in surrounding areas will be measured and
j(- recorded promptly upon the start of therapy, particularly at bedside,1 meter, yellow visitor's line,
! hall door opening, and the maximam 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 miRiten, the dou rates and room arrangements, etc., will be
1 evaluated by the RSO / ARSO, who will determine: that the patient in the adjacent room will not
| receive a dose excuding 50 muErene, and that this podent's den wBl be kept ALARA; that this

1

! padent has not been previous (y hospitanand during ne prior 365 days (or, ((so, nat the previous |
| stay was not in a room a4ecent to any form of re&ation nerapy); and that the nursing !

personnel and visikrs wig not treein a dose exceeding 5 mIRiren per day whue in the agacent2

| padent 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
i

.

radioiodine therapy only (I-131, or I-125 seeds), the survey of the adjacent patient room may bei

j omitted, but enit when the M=l* red nedvity does not exceed 200 aCl(t10% for dosags
caBhraden), and when thepadent release (or sealed source explant) is expected on or before the ;;

; second dayfo#owing the *=3*adon day, salt in the case of therapy in room 3102E, 3138E,
'

41025, or $138E, salt when the podent in the agacent room rectins no unusuaRy time-
| consuming nursing or anciBery services, and has the normal hospital Gmitadon of visinng

hours, salt efter nrffying nat this padent's stay in the egneent room did not overlap the,.

; previous radoacdn therapy, and that his padent's bed is posidoned up against the waUfarthest
from the rnal=Han treatment room, salt when the radiadon treatment bed is positioned up;

: against the wa0farthestfrom the agacentpodent room, such that nepadent's thyroid (in bed)
\ is observed to be less than 42 inchesfrom this wa0, and only if the masimum exposure rate on the
; treatment side of the wall separating the two rooms (at onefootfrom the wa#) does not exceed 4
! f mR per hour, when this provision is used, the === Imam exposure rate on the treatment side of the
i( wall must be recorded and identified clearly, in lieu of the mavima= 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).

i
_ _ _ _ _ .- _ _ _ _ -
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H. Based en the exposure rate at the treatment petie:t's yellow vditors' lins, 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

p - patient) will be approved in writing by the RSO, and willinclude provision for visitor dosimetry.
, v
! 1. The physician performs the safety counseling for all patients, e.g., regarding family pr**Maa

| J. The nursing personnel attending the patient wi# han been instructed as required by 10 CFR
| 35310 or 35.410, as appEcable (see also item 8, sections C and D). They also wig han been

|
Instructed in the use of any ngsdredpersonnel dosimetry assigned (see also item 9.4.G).

,
K. 'Ihe 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).

L. Prior to release from the hospital, each brachytherapy padent will be surveyed to verify that no |
nesled source remalna in the body (or that the exposure rate at 1 meter from the patient is no more |

,

L than 5 mR per hour for permanent implants); or the miesse wiH coVorms to the ngsfrements of |

I10 CFR Part 35 Weetim en the date of the release. The survey will also include the bedding,|

floor, trash, ese.

M. Brachytherapy sources are stored in a heavily shielded 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 I< block and tongs for safe source
handling. In hospital transport of sources is done in the original shipping container, or is shielded
by 21 inch of lead (or by a heavy steel container used only for Pd-103 or I-125).

N. 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

h 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 tard 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 tthe therapy or sources will be contacted to
determine how the loss might have occurred;

4) A careful search with sensitive survey meters, will pvcccd from the source's
'

last known position, along every plausible route of loss;

5) 'Ibe incident repost will include atimatn 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 heines it is not required pursuant to 10 CFR 20.2201.

j
,

'

_ _ _ _ _ _ __
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Item 10.14E Supporting mentation for Exemption Requ rom 10 CFR 35.315(c) 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 wallfarthestfrom the affacentpadent room. These beds may be rotatedi (-, 90 * to accommodent the equipment in the room, but are always drectly up against the opposite wsR.;

| De bed in the adjacent patient room is arranged against the wa#farthestpon the treatment room.
4

! ne walls between the rooms are 6 inches thick or thicker (ordinary concrete materials were used). His
j approximas one senth-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
j patient room closest to the radiation therapy patient, for the duration of several typical I-131 therapies
j (each lasting 2 days). Below is a sr......ry of the dosimetry results (both TLD and film badge) in the
j rooms adjacent to various approved treatment rooms in the hospital, along with the activity used for each

} Patient:

i Start Herapy Adjacent n erapy Herapy Doses
j Date Room Rooms Type Activity Film Badge TLD

| 07/15B2 5246 South * 5101 East ** I-131 175 mci M M
j 08/2662 5102 East 5104 East I-131 150 mci 10 mrem M
! 08/31B2 5346 North 5131 East ** I-131 200 mci M M
i 10/2662 3102 East 3104 East I-131 150 mci M 10 mrem
! 11S2S2 5346 North 5131 East ** I-131 175 mci M M
i 11/04 S 2 4102 East 4104 East I-131 200 mci M M
i

| * no longer used for therapy. ** the only room adjacent is around the corner on the East ward.
1

l Our results indicate that doses just inside the adjacent patient rooms are minimal, even though integrated
{ f through the entire therapy, or are barely in the range of NVLAP-certified dosimetry detection limits,
j ( approximately 10 mrem orless.
i |

| The most rece st data in&cate that the ten I 131 lapadents treated between December 1,1994, and
i February 28, !995, pmduced maximum initial dose rates in the respective affacent padent rooms |
4 averaging to less than 0.15 naR / hr.,from greater than 150 mCl average administered dosage. Since |
| the measurement point in the affacent room is about 11 feetfrom thefreshly swaRowed 1-131 bolus in
| the padent's stomach, and the I-131 exposurefactor is approximately 0.22 mR I hr. per mCl at I meter,
i these data inacant the total shiel&ng attenuadon is about 95%.
i

The other important aspect of the safety of this proposal, concerns the messivements 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
i effective mean life of I-131 (effective half-life / In(2)) which is almost always less than 20 hours, based
j on our measured exposure data (at 1 meter) = panning the first 2 days (i.e., from mAmini<tration, to release).

De checir of the same point 24 hours later, to confirm that the dose rate is 5: 1.5 mR / hr., is intended to4

confirm this for each individual patient case.
;

; In the incredible scenario where the patient in the adjacent room is swimittal adjacent to another therapy,
j 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 actualpatient bed. Extended

stay of the patient in the same adjacent room is virtually nonexistent; these adjacent rooms are all assignedj
(,' exclusively for acute case and for short stays. In any case, our prochim.s verify that each patient in an;.

j adjacent room was not there overlapping the previous therapy.

I

J
j
i
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| *. Item 1101 RADIOA WASTE DISPOSAL METHODS USED

{ A. Decay-in storage, in accordance with 10 CFR 6 20.2001 or i 35.92.

k (~ . Any radoe-dn waste win hay-lye less than 65 days, generated incidental to authorized me& cal
%j uses, may k dsposed with strict adherence to the nquirements of10 CFR 35.92.

l Due to space limitadons from long term lack of access to a LLRW dsposal site, we request
j authorizadon to use decay-in-storage to &spose of any redoacdn material with hay-l fe less than

120 days,provided: that it is labeled clearly on the exterior, and recortled clearty on a decay-in-
'

: skrage log, tofaciGlate tracking and idenglfcadon (by isotope, date, etc.) as it is placed in storage
'j and neondfor &sposal; that it is stored in a secured aren, and separate from nonradoacdve

waste andfrom usqjkt nonradoacdn and redonedn material (unless it is stond refrigerated, or
j segregated by another hazardous property); nat it is heldfor decay a minimum of ten hay-Hus

(based on the longest hay-tyefor the isotopes in a container) bqfore Asposal; that it is monitored1

i at ne container surface before Msposal(win each mqfor &screte source, such as a generator
i column, separated and monitored indviduaQy), with n rodadon detecdon survey meter set on its
; most sensidn scale, in an area oflow background radation, and win no laterposed shiel&ng, to
i ensure that it has decayed to background re&ation lent before dsposal (otherwise it is returned
; to storagefor more decay); that its radaden labels are remand or obHierated before &sposal;
! that no more than 500 cubicfeet per year of tMs decayed radoacdn materialis &sposed; and
i that, upon its disposal as nonradioacdn waste, the esposal record includes the date of the
;

dsposal, the starting date of the waste decay period, the redonucRdes &sposed, the survey
l instrument used, ne background dose retr, the dose rate measund at the surface of each waste
| container, and the name of the individual who performed the &sposal, and that this record is
! ntainedfor Aree(3) years.

| Rowenr, radionnelides may also be dsposedfrom storage by another approved method, with

| strict adherence to the requinments ofthat method, even qtter considerable decay has occurnd.

#
B. Release of effluents to unrestricted areas in compliance with 10 CFR 20.1301 and 20.1302,

incidental to the authorized use of the mdioactive material. However, we presently release no liquid
rd-tive 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 inquire about licensing and other,

i requirements, and receive reply prior to the release. Any such release made inadvertently will te
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 to 9, or will be readily dispersible biological material. Each Asposal wRI be
flushed Afterward win tap waterfor several seconds.

} Any isotope not usedin biological material wiR be so Asposednak yits chemicalform is Ested as
" Class D"in 10 CFR 20, Appen&x B, et as " soluble"in the CRC Handbook af Chemistrv and;

Phssies (or a simBar reference), at as having " formal solubiHty" greater than 0.003 mole per Rter
in the u.eng|fe Eterature; et ythe remonucGdt is less than 1 mci of an isotope with hay-Mfe less
than SJ hours, et is Msposed incidental to use under 10 CFR 35J00 / .200 / 300, et is only R-3,
C-14, S-35 or Cr 51, in concentration less than 0.05 pCiper gram of solution; mad anix ythe
material appears to be completels Assolved in water at room temperature, with ne visible
in&cadon that it bears perdeulates orflakes, etc. (y then is gaz doubt about the &ssolution of
nonbiological material which clearly meets one of the criteria given above, it may be affusted to;

pH 7.0 to 7.3, rqfrigerated overnight, carejkilyfiltered or decanted, and thefiltrate or decantate
& luted an additional ten fold and Msposed); nad galg y the material Msposed excludes aR,

'
byproduct material excludedfrom item 5, Ilne D, of this aprileation (e.g., Sr-90,1129, and,

isotopes with atomic number > 83).i
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Other nonMological mateRais may be Msposed ash under the srpervision cfthe Radadon Sqfety,

Officer, nah when they are peltherEsted as " Class Y"in 10 CFR 20, not Ested as "insoluNe"in
the CRC Handbook of Che=Iors ==2 Physles- anig when the " formal solubility" is weR.r
estaMishedin the scient(fle Hierature, and aalg when they are diluted to a molar concentrationN. which is less than the sgaan of the " formal solubuity"in mole I Nter (e.g., te leu than 9 x 104
molar concentration when the " formal soluNUty" is 3 x 10 3 mole I liter) and to isotopic
concentradon ?iss than that Ustedin 10 CFR 20, Appen&x B, Table 2, Column 2 (i.e., to isotopic
concentradon sultaNeforpotsNe epluent, even though sewge disposalis used; both the molar
and isotopic concentradons are determinedfor the solution before Msposal, not includng the
ad&donal &ludon in the sewee); and ask when the material appears to be completels &ssolved
!n water at room temperature, with ae risiNe in&cadon that it bearsparticulates orflakes, etc. (no
doubtful Assoludonperndard).

The sewage dsposal acdrity Emit of I curie per year, for aR isotopes other than R-3 and
C-14, is inuriaNy more restriedn than the monthly sewme concentradon Haits, in our normal
laboratory operations. Since ourlaborate m cperate steadlypear-round(such thct this acdvity
Halt is tanta~sount to 83 mCiper mona :d since the sewage volume ofRoss Ra0 alone is
greater than 10 munen Utersper month e demonstrated by water bills, the nedrity Emit is more
restriedre than the sewme concentnaden kak, unless the latter is less than 8.3 E-6 pCiI al(such'

as the Haitsfor many ofthe isotopes excludedfrom item 5, Ilne D, orfor afew reladvely rare or
useless isotopes not excluded), een ohen the endre 83 mCiis assumed to be the most hazardous
latore, wMeh is implausiNr. Hence, the provisionsfer Emitaden ofoveraR sedvity &sposed, in
confuneden with theprovisio,e that isotopes excludedfrom item 5, Line D, are also excludedfrom
sewage &sposal (unless supervised by the Ra&ation Sgfety Offleer, who wiR review and
implement the concentradon undtsfor such isotopes); also providefuR assurance of compuance
with appuceNe sewqe concentenden luous. The provisions for limitadon of operaR activity
&sposedinclude: Authorized Users' "skk Emits"(genera 0y10 mCl ofR 3,2 mCiofC-14, and2
mci of aR aber isotopes conNned, per month, per authorized " hot rink"); en Authorized User('

Q requirement to log each " hat sink" Mspasal; and quarterly coGection, summary and unalysis of
" hot sink" dsposal logs. These provisions assure that the total quandty of Heensed and other

-

radeac3rc material released into sewage in a year is Rmited to 5 curies of R-3,1 curie of C-14,
and 1 curi: ofaR other radeacdn materials comNned.

However, excretaf an indriduals undergoing any approved medcol use ofredonedre material
are not subject to any Haitadons orrecoring, when dsposedinto a municipalsanitary sewerge.

s

'

D. Disposal of scintillation counting media and animal tinues, contalaing H-3 and C-14, without reprd
to radioactivity up to 0.05 uCi per gram, avenged over the media or the weight of the entire ardmal,pursuant to 1D CFR 20.2005. Contaminated bed &ng wiR be Arposed separately as raduactivewaste.

E. Return to the manufacturer, supplier, cr previous licensee, when licensed to receive back
Mo-99/rc-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 accordng to DCyr regulations and 10 CFR 20.2001/.2006.

F. Disposal pursuant to 10 CFR 31.11 (uot a, include " mock I-125" sealed sources).

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

H. We presently perform no significant radioactive waste treatment procedures, i.e., compaction,
'

evaporation, incineration, solidification, or liquid scintillation vial crushing.es

( l
'

s.
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; . LICENSE' FEE M AN 4GEMENT BR ANCH, ARM : PROGRAM CODE: 02110

AND : ST ATUS CODE: 2
REGIONAL LICENSING SECTIONS : FEE C ATEGOR Y: 7B 2B

: EXP. DATE: 19890930 l

:- FEE COMMENTS: _____________________ 1
'
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. : : : : ::: : ::::: : :: ::: : ::: : : ::: : : :: :::: ::
i

LICENSE. FEE TRANSMITTAL-

A.- REGION, .,7. ~~
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APPLICANT / LICENSEE: GEORGE W ASHINGTON UNIV. MEDICAL CTR - |

RECEIVED D ATE: 950325 I

DOCKET NO: 3009049 |
CONTROL No.: 122207

.

1. LICENSE NO.: 08-00216-22
i

ACTION .T YPE: AMEN 0 MENT
:

I 2. - FE'E ATTACHED

__ [g _____] AMOUNT: -

4- CHECK NO.: __ _

; 3.. COMMENTS

$39999 [fg.Q / g
#W'?/ C'"Y MM N230*

DATE ._YgdhhE_~[[_~_~_~[[~_~_~_[
~

B. LICENSE FEE' MANAGEMENT BRANCH (CHECK WHEN MIL E S, TONE .03s.ISrENT ER ED / /)
i

i 1. FEE C ATE 90RY AND AMOUNT: M _ _ _-d8. _

3 6 u
;
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