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| NRC FORM 374

(7-84)

U.S. NUCLEAR REGULATORY COMMISSION

MATERIALS LICENSE

Pursuant to the Alomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974 (Public Law 93-438), and Title 10, Code of
Federal Regulations, Chapter 1, Parts 30, 31, 32, 33, 34, 35, 36, 39, 40, and 70, and in reliance on statements and representations heretofore made
by the licensee, a license is hereby issued authorizing the licensee to receive, acquire, possess, and transfer byproduct, source, and special nuclear
material designated below, to use such material for the purpose(s) and at the place(s) designated below: to deliver or transfer such material to
persons authorized to receive it in accordance with the regulations of the applicable Part(s). This license shall be deemed to contain the conditions
specified in Section 183 of the Atomic Energy Act of 1954, as amended, and is subject to all applicable rules, regulations, and orders of the
Nuclear Regulatory Commission now or hereafter in effect and to any conditions specified below.
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Licensee

i. McLaren Regional Medical Center
Department of Radiology

2. 401 South Ballenger Highway
Flint, MI 48532

3. License Number

In accordance with letter dated
March 28, 1994

21-04171-04 is renewed
in its entirety to read as follows:

(]

-4, Expiration Date  May 31, 2000

5. Docket or

230224 951105
38}!2 ADOCK 03003(838
B

Reference No  030-02048
| 6. Byproduct, Source, and/or 7. Chemical and/or Physical 8. Maximum Amount that Licensee
Special Nuclear Material Form May Possess at Any One Time
Under This License
A. Any byproduct A. Any A. As needed
material identified radiopharma-
in 10 CFR 35.i00 ceutical identified *
in 10 CFR 35.100 5
B. Any byproduct B. Any B. As needed :
material identified radiopharma- &
in 10 CFR 35,200 ceutical identified "
in 10 CFR 35.200 s
C. Any byproduct C. Any C. 1 Curie =
material identified radiopharma- ;
in 10 CFR 35.300 ceutical identified "
in 10 CFR 35.300 s
D. Any byproduct D.  Aay brachytherapy D. As needed E
material identified sources ilentified =
in 10 CFR 35.400 in 10 CFR 35.400 E
E. Iridium-192 E. Sealed Sources E. Two sources not *
(ByK Mallinckrodt to exceed 12 =
Model CI LBV) curies each :
F. Uranium depleted in F. Cadmium plated metal F. As needed *
uranium-235 :
;
9. Authorized Use: Z3U1U1 . :
\
A. Medical use described in 10 CFR 35.100. -“i\ E
B. Medical use described in 10 CFR 35.200. . ’;
C. Medical use described in 10 CFR 35.300. 5
.
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| Ticense number
: MATERIALS LICENSE 1-04171-04
“ SUPPLEMENTARY SHEET Lo
- JMZDQB

__Amendment No. 44

Medical use described in 10 CFR °

1. . One source to be in a Nucletron puration MicroSelectron-HDR remote afterloading
i brachytherapy unit for interstitial and intracavitary and bronchial radiotherapy.
|

One source in its shipping container to be in possession of the license as necessary
for replacement of source in the irradiation device.

F. Shielding in a generator. . gp\R REGU/
W e COND]TIONS s

A. Locations of Us% 01 South Ballenger Highway, F1i Michigan and
63239 Beecher Road, Suite F, Flin ichigan.

B. Licensed matepial Tis used En1 y at MclLaren Regional
Cancer Center, Room 2

R Nichtqm.

n_subitem 6.E. sha
00 Beg:_:he,o: Road,

Radiation Safety‘incer' F" | , O
Authorized Users \l ‘m'd Usé' g
A.  Sylvia M. Kos olewlg'. M3, 200, &hd 35.330

B. Blake M. Bermg)ﬂ D.; 10" ; ocﬁﬁ 35. 306«
C. F. Carlyle Steber, M.D., 10 cFh 35, 100, 3’?%0 andgas 300.
D

1/
Hesham M. E1 Gayar, M,D., 10 CFR 35. 100, 35. ZOONS 300, 35.400,
£1d1ua-192 renote afterloading

theérapyyunit.

E. Jack 0. Nettleton, M.D., 10 CFR 35.400 and iridium-192 in remote afterloading
brachytherapy unit.

The licensee may dispose of spent molybdenum-99/technetium-99m generators te
Associated Metals, Inc., NRC License No. 21-19623-01, as described in Item 3 of

letter dated October 19, 1989, excluding Option Number 2 involving dismantling of
the generators by Assochted Metals at your facilities.

In addition to the possession limits in Condition 8, the licensee shall further §
restrict the possession of licensed material to qumtities below the minimum 1imit |8
specified in 10 CFR 30.35(d) for establishing decommissioning fimnchl assurance.
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MATERIALS LICENSE 15‘1_04111-91

SUPPLEMENTARY SHEET erenco number

Amendment No. 44

Prior to initiation of a treatment program, and subsequent to each source exchange
using the MicroSelectron remote afterloading brachytherapy devices, radiation
surveys and tests shall be performed in accordance with the follouing

A radiation survey shall be made of:

(1) The irradiator source housing, t:atz: urce in the shielded position. The
maximum radiation levels OI the surface of the main source

safe shall not excee roentgen qur

(2) A1l areas adjacent %o the treatment room with t‘E? rce in the "irradiation”
position. The §s;§;y shall clearly establish:

(a) That radtq’ion levels in restricted areas are. no§$§ kely to cause

personng) exposurelin-excess of the Hn ;pecif d in 10 CFR 20.101 (10
CFR 20.1201). , : @

(b) That radiation level _ ets do not éxceed the limits
specif!gﬂ in 10 CFR b)- { .i301).

The following shall be pe ds ' acturer’s repr tatives or persons
specifically authg;jzed by gp Ag;;?uint St to perform such

services: o . : -

A. Installation andxreplaCement of the' sealedigﬁprces cghtained in the
afterloading brachytherapy device(s). 4\

Any maintenance or ré;hir operations on the remotc after]oading brachytherapy

unit(s) listed in Item 9. Subitem(s) E. lving work on the source safe, the

source drive unit, or othak' sm that uld expose the source, reduce the

shielding around the source, or compromise the safety of the unit and result in

increased radiation levels.

Access to the rooms housing the MicroSelectron afterioading brachytherapy
device shall be controlled by a door at each entrance.

The entrance to the irradiation room shall be equipped with an electrical
interlock system that will cause the source to return to the shielded position
immediately upon opening of the entrance door. The interlock system shall be
connected in such a manner that the source cannot be placed in the irradiation
position until the entrance door is closed and the source "on-off" control is
veset at the control panel.

Flectrical interlocks on the entrance door to the irradiator room shall be
wested for proper operation at least once each day of use.
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License number

MATERIALS LICENSE . ;1-91111-94
SUPPLEMENTARY SHEET tor erence number

[ 030-02048
_Amendment No. 44

. . In the event of malfunction of the door interlock, the irradiation device shall [§
" be Tocked in the "off" position and not used, except as may be necessary for

repair or replacement of the interlock system, until the interlock system is
shown to be functioning properly.

17. The licensee may possess 24 Ci iridium-192 (not to exceed 12 Ci per source) for use
in the Nucletron Corporation Hicro‘a§1 ~-HDR, provided the individual source
activity does not exceed 10 stallation, and the source is

ol O

installed by an authorize
18. Except as specificall 661ded otherwise in tais l;jl the licensee shall
conduct its program ccordance with the statoments, esentations, and
nc

procedures contained™in the documents, including «ny e c res, listed below,
except for minor changes in the medical use radiation safety,procedures as provided
in 10 CFR 35.31. /,The U.S% lear Regulatory Comprys.rion’s Fegulations shall govern

unless the stateéghts, reng : s in tqffjicensee's application :

and correspondencé are more.r regulations’ "

b . j S’

A. Letters dated October 19 +>1993, Dec r 23, 1994,
March 28, 1994, February. 1995 and Apfi] 18, 1995.

A »
e e B » 4 B
> J}‘ s k ) ;’f
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FOR THE U.S. NUCLEAR REGULATORY COMMISSION

? [ e

; B |
Materials/Licensing Sectigh, Region TII







McLARJ}]

MEDICAL CENTER

Executive Offices

March 28, 1994

UNITED STATES NUCLEAR REGULATORY COMMISSION

Region III, Materials Licensing Section

801 Warrenville Road

Lisle, Illinois 60532-4351

To Whom It May Concern:

Re: Renewal of License No. 21-04171-04

Enclosed is our renewal license application. The $1,400

amendment fee 1is enclosed. If you have any gquestions

regarding this matter, please contact Tracy King, our
consultant, at (313) 662-3197.

Thank you for your cooperation in this matter.

Sincerely,
r”? //'
A :
/ -/ e / /S R
- Grego Beckman
Executive Vice President
GLB/cd
Enclosure

-
»

~ MAPFuvmg‘.ﬂk APR 1 1994

401 South Balleng~r Highway e Flint, Michigan 4&532 3665 e(313)762-2443 FAX (313) 762-2428

Arn Affilated Teaching Hospital of the Michigan State University (nlkwm q—q—g l E 14




NRC FORM 213
6&5)

WOCFR30 32 33
34 35 36 30 and 40

- NUCLEAR REGULATORY COCMMISSION

APPLICATION FOR MATERIAL LICENSE

APPROVED BY OMB NO 31500120

EXPIRES 6-30.96
ESTIMATED BURDEN PER RESPONSE 1O COMPLY wiTh ™IS
INFORMATION COLLECTION REQUEST 8 HOURS SUBMITTAL OF TME

MANAGEMENT BRANCH (MNBB 7714). L . NUCLEAR REGULATORY
COMMISSION  WASHINGTON DC  208585.0001. AND 71O THE
PAPERWORK  REDUCTION PROJECT  150.0120) OFFICE  OF
MANAGEMENT AND BUDGET WASHINGTON o 20503

INSTRUCTIONS: SEE THE APPROPRIATE LICENSE AFPPLICATION GUIDE FOR DETAILED INSTRUCTIONS FOR COMPLETING APPLICATION
SEND TWO COPIES OF THE ENTIRE COMPLETED APPLICATION TO THE NRC OFFICE SPECIFIED BELOW

APPLICATION FOR DISTRIBUTION OF EXEMPT PRODUCTS FILE APPLICATIONS WITH

DIVISION OF INDUSTRIA( AND MEDICAL NUCLEAR SAFETY
OFFICE OF NUCLEAR MATERIALS SAFETY AND SAFEGUARDS
US NUCLEAR REGULATORY COMMISSION

WASHINGTON, DC  20855.0001

ALL OTHER PERSONS FILE APPLICATIONS AS FOLLOWS
IF YOU ARE LOCATED N

CONNECTICUT, DELAWARE, DISTRICT OF COLUMBIA, MAINE MARYLAND,
MASSACHUSETTS, NEW HAMPSHIRE, NEW JERSEY, NEW YORK, PENNSYLVANIA,
RHODE ISLAND. OR VERMONT SEND APPLICATIONS TO

LICENSING ASSISTANT SECTION

NUCLEAR MATERIALS SAFETY BRANCH

US NUCLEAR REGULATORY COMMISE!ON REGION
475 ALLENDALE ROAD

KING OF PRUSSIA PA 19406 1415

ALABAMA FLORIUA. GEORGIA. KENT2OKY MISSISSIPPI NORTH CAROLINA, PUERTO
RICO, SOUTH CAROLINA. TENNESSEE. VIRGINIA VIRGIN ISLANDS. OR WEST VIRGINIA.
SEND APPLICATIONS TO

NUCLEAR MATERIALS LICENSING SECTION

US NUCLEAR REGULATORY COMMISSION REGION |
101 MARIETTA STREET NW SUITE 2000

ATLANTA GA 30323.0199

PERSONS LOCATED IN AGREENENT STATES SEND APPLICATIONS TO THE U § NUCLEAR R
MATERIAL IN STATES SUBJECTTOU S NUCLEAR REGULATORY COMMISSICN JURISDICT!

IF YOU ARE LOCATED IN

ILLINOIS, INDIANA, IOWA, MICHIGAN MINNESOTA MISSOURI, OMIO OR WISCONSIN
SEND APPLICATIONS TO

MATERIALS LICENSING SECTION

U S NUCLEAR REGULATORY COMMISSION. REGION W
799 ROOSEVELT ROAD

GLEN ELLYN, IL 601375927

ARKANSAS, COLORADO, IDAHO, KANSAS LOUISIANA, MONTANA NEBRASKA NEW
MEXICO, NORTH DAKOTA. OKLAHOMA SOUTH DAKOTA, TEXAS, UTAH. OR WYOMING.
SEND APPLICATIONS TO

NUCLEAR MATERIALS LICENSING SECTION

US NUCLEAR REGULATORY COMMISSION REGION v
811 RYAN PLAZA DRIVE SUITE 400

ARLINGTON. TX 76011.8084

ALASKA, ARIZONA, CALIFORNIA, HAWAI, NEVADA, OREGON. WASHINGTON, AND U §

TERRITORIES AND POSSESSIONS IN THE PACIFIC, SEND APPLICATIONS TO

RADIOACTIVE MATERIALS SAFETY BRANCH

U S NUCLEAR REGULATORY COMMISSION REGION v
1450 MARIA LANE

WALNUT CREEK. CA 94508.5368

EGULATORY COMMISSION ONLY IF THEY WISH TO POSSESS AND USE LICENSED
IONS

1 THIS IS AN APPLICATION FOR (Check eppropnale ierm)
A NEW LICENSE
8 AMENDMENT TO LICENSE NUMBE &

C  RENEWAL OF LICENSE NUMBER

21-04171-04

2 NAME AND MAILING ADDRESS OF APPLICANT (inciude Zip code)

McLaren Regional Medical Center

401 Ballenger Highway
Flint, MI 48532

3 ADDRESS(ES) WHERE LICENSED MATERIAL WiLL BE USED OR POSSESSED

401 Ballenger Highway
Flint, MI 48532

4 NAME OF PERSON TO BE CONTACTED ABOUT THIS
APPLICATION

Maureen Snyder

TELEPHONE NUMBER

810-762-2209

§ | RADIOACTIVE MATERIAL

which will be possessed at any one ime

@ Element and mass number b chemical andior physical form, and ¢ mamimum amount

6 | PURPOSE(S) FOR WHICH LICENSED MATERIAL WiLL BE USED

7 | INDIVIDUAL(S) RESPONSIBLE FOR RADIATION SAFETY PROGRAM AND THEIR
THAINING EXPERIENCE

8 | TRAINING FOR INDIVIDUAL § WORKING IN OR FREQUENTING RESTRICTED AREAS

§ | FACILITIES AND EQUIPMENT

10 | RADIATION SAFETY PROGRAM

1 | WASTE MANAGEMENT

12 | UICENSEE FEES (See 10 CFR 170 snd Section 170 31)

7 AMOUNT
FEE CATEGORY C ENCLOSED §

1400

UPON THE APPLICANT

13 | CERTIFICATION (Must be compieled by spphicant) THE APPLICANT UNDERSTANDS THAT ALL STATEMENTS AND REPRESENTATIONS MADE IN THIS APPLICATION ARE BINDING

CORRECT TO THE BEST OF THEIR KNOWLEDGE AND BELIEF

THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATION ON BEHALF OF THE APPLICANT NAMED IN TEM 2 CERTIFY THAT THIS APPLICATION 1§ PREPARED IN
CONFORMITY WITH TITLE 10 CODE OF FEDERAL REGULATIONS PARTS 30 32 33 34 35 36, 36 AND 40, AND THAT ALL INFORMATION CONTAINED HEREIN IS TRUE AND

WARNING 18U S C SECTION 1001 ACT OF JUNE 25 1048 62 STAT 748 MAKES 1T A

ANY DEPARTMENT OR AGENCY OF THE UNITED STATES AS TO ANY MATTER WITHI

CRIMINAL OFFENSE TO MAKE A WILLFULLY FALSE STATEMENT OR REPRESENTATION 10
N ITS JURISDICTION

CERTIFYING OFFICER - TYPEDIPRINTED NAME AND TITLE

SIGNATURE DATE

FOR NRC USE ONLY .

AMOUNT RECEIVED

s14:00"7

F% CATEGORY

COMME,

NRC FORM 313 (6.93) " PRINTEL “CLED PAPER




MclLaren Regional Medical Center
21-04171-04 Renewal Request

1994

item

8.1
8.2
9.1
9.2
9.3
9.4
9.5
9.6
101
10.2
10.3

10.4
10.5
10.6
10.7
10.8
10.9
10.10
10.11
10.12
10.13
10.14
10.15
10.16
1.1
11.2
12.1

APPLICABILITY TABLE

Topic

Training Program

Other Training Program
Facility Diagram & Equipment List
Survey Instrument Calibration
Dose Calibrator Calibration
Personnel Monitoring Program
Mobile Imaging Equipment QA
Other Equipment and Facilities
Radiation Safety Committee
ALARA Program

Leak Test

Safe Use of Radiopharmaceuticals
Spill Procedures

Ordering and Receiving
Opening Packages

Unit Dose Records

Multidose Vial Records

Mo-99 Concentration Records
Implant Source Use Records
Area Survey Procedures

Air Concentration Control
Radiopharmaceutical Therapy
Implant Therapy

Other Safety Procedures
Waste Disposal

Other Waste Disposal

Quality Management Program

Enclosed

N/A

Enclosed

Per 10CFR35.51
Enciosed
Enclosed

N/A

N/A

Enclosed
Enclosed

Per App.H,
Reg. Guide 10.8

Enclosed
Enclosed
Enclosed
Enclosed
Enclosed
Enclosed
Enclosed
Enclosed
Enclosed
Enclosed
Enclosed
Enclosed
N/A

Enclosed
N/A

Enclosed

CONTROL M. 396744



McLaren Regional Medical Center
21-04171-04 Renewal Request

1994
RADIOACTIVE MATERIAL AND USE
ltem § ftem 6
Byproduct Material Amount Purpose
Material in 35.100 As Needed Uptake, dilution, and excretion
studies
Material in 35200 As Needed Imaging and localization studies
excluding radioactive gases
Material in 35.300 As Needed Radiopharmaceutical therapies
Material in 35.400 As Needed Brachytherapy
iridium -~ 192 Two sources not High dose rate;Remote Afterloading.

to exceed 10 curies

RADIATION“SAFETY PROGRAM RESPONSIBILITY

Item 7.1

Authorized Users Materiais
~-P. B. Lauber, M.D. 35.100, 35.200, 35.300
«S. Stocking, M.D. 35.100, 35.200, 35.300
«Gary Rudder, M.D. 35.100, 35.200, 35.300
-Jeanne K. Hicks, M.D. 35.100, 35.200, 35.300
- Hesham M. El Gayar, M.D. 35.100, 35.200, 35.300, 35.400
«Julie K. Bush, M.D. 35.100, 35.200, 35.300
-Jamal Akbar, M.D. 35.100, 35.200, 35.300
‘Heramb Singh, M.D. 35.100, 35.200
- Mark Weiss, M.D. 35.100, 35.200

Item 7.3

Radiation Safety Officer
Gary Rudder, M.D.



McLaren Regional Medical Center
21-04171-04 Renewal Request
19904

PERSONNEL TRAINING PROGRAM
Item 8.1

Personnel

All radiation workers and ancillary personnel whose duties will require them to
work in the vicinity of radioactive materials will receive instruction. Ancillary
personnel may include housekeeping, security, nursing, maintenance, and ECG
technologists.

Training Frequency

1. Before assuming duties with, or in the vicinity of, radioactive materials

2. During annual refresher training.

3. Whenever there is a significant change in duties, regulations, or in the terms of the
license.

Instruction Topics
1. Applicable regulations and license conditions.
2. Areas where radioactive material is used or stored.

3. Potential hazards associated with radioactive material in each area where the
employees will work.

4. Appropriate radiation safety procedures.
5. The licensee's in-house work rules.

6. Each individual's obligation to report unsafe cor.ditions to the Radiation Safety
Officer.

7. Appropriate response to emergencies or unsafe conditions.

8. The worker's right to be informed of occupational radiation exposure and
bioassay results.

9. Locations where the licensee has been posted or made available, notices,
copies of pertinent regulations, and copies of the license and license conditions, as
required by 10CFR19.

Documentation will be kept on hand for review of the list of topics covered, the
date of the instruction, and the names of those attending.



MclLaren Regional Mo‘l Ceénter
21-04171-04 Renewal Request
1994
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MclLaren Regional Medical Center
License No. 210417104

exam room
TREADMILL ROOM
11 x 19 hallway
hallway
CAMFERA ROOM
W xa stairwell
HALLWAY

Cardiology Department

Morth
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MCLAREN REGIONAL MEDICAL CENTER

Store
Room

21-04171-04

Setvice

Elevaior

| HALLWAY

Stretches
Stoage

Bath

Radioactive W. prage Room
/ 65x45

i Room
ShiekdedWal =~

I

™ Diagnostic X-Ray Room

| Store
| Room
g

This room was previously the
brachytherapy storage room. It

is now being used for radiopharmaceutical
waste storage.



McLaren Regional Medical Center
21-04171-04 Renewal
1994

EQUIPMENT LIST
ltem 8.1 (cont )

Imaging Equipment
Scintillation Cameras

Dose Calibrator
Capintec

Counting Equipment
Uptake probe and well counter system

Other

Lead Glass Face Shield
Leaded Syringe Shields
Remote Handling Tools
Lead Bricks

RadiacWash

Gloves

Lead Storage Containers

Survey Meters

Victoreen G.M. Survey Meter
High Range (0-1000 mR/r)
Low Range (0-1 mR/hr)

Bicron lon Chamber
High Range (0-5000 mR/r)
Low Range (0-5 mR/r)



McLaren Regional Medical Center
21-04171-04 Renewal Request
19904

CALIBRATION CF SURVEY INSTRUMENTS
Item 9.2

All survey Instruments will be calibrated and checked in accordance with 10 CFR
35.51. Survey instruments will be calibrated by :

1. The manufacturer:
2. Medical Physics Consultants: (NRC License # 21-20153-01)

3. Any authorized user licensed to perform survey meter calibrations as a service.

@ 396744



MclLaren Regional Medical Center
21-04171-04 Renewal Request

1984

CALIBRATION OF DOSE CALIBRATOR
Item 9.3

Page 1 of 2

Test Frequency Tolerance
Constancy Daily prior to patient dose assays +/- 10%
Linearity Installation, following repair, and quarterly +/- 10%
Accuracy Installation, following repair, and annually +/- 10%
Geometry
Dependence Installation and following repair +/- 10%

CONSTANCY testing will be performed using a long-lived reference source (e.g.,
Cesium-137) with activity greater than 50 microcuries. Zero or record the background
reading on the appropriate setting. Assay the source for both the reference source
setting and the most commonly used radiopharmaceutical settings. Record the
readings and compare to the calculated values. The Radiation Safety Officer will be
notified and the unit will be repaired or replaced if the constancy error exceeds 10
percent.

LINEARITY testing will be performed using a Technetium-99m source having activity
at least as great as the maximum activity administered to patients. Testing will be
conducted with the decay or the leaded-sleeve method over the entire range of
administered activity.

Decay method: Assay the source at approximately 0, 6, 24, 30, 48, etc hours over
the entire range of use(between the highest activity administered to patients and 10
uCi). Record the net activities, time, and date. Using a measured activity for reference
which is closest to that which is commonly administered to patients,calculate the
expected readings and compare to the measured readings. The Radiation Safety
Officer must review and sign the test document. The Radiation Safety Officer will be
notified and the unit will be repaired or replaced or patient dosage readings will be
mathematically corrected if the linearity error exceeds 10 percent over the range of
activity

Sleeve method: The sleeves will be calibrated at the time of a decay-method
linearity test. Either the "Calicheck" or "Lineator" product will be used and the testing
procedure will be performed according to the manufacturer's instructions. The
Radiation Safety Officer must review and sign the test document. The Radiation Safety
Officer will be notified and the unit will be repaired or replaced or patient dosage
readings will be mathematically corrected if the linearity error exceeds 10 percent
over the range of use.



hem 9.3 (cont ) Page 2 of 2

ACCURACY testing will be performed using Cesium-137 and Cob=t-57 or
Barium-133 reference sources having NBS-traceable activities greater than 50
microcuries. The net measured activities will be compared to the calculated
activities based on radioactive decay. The Radiation Safety Officer must review and
sign the tes! document. The Radiation Safety Officer will be notified and the unit will
be repaired or replaced if the accuracy error exceeds 10 percent.

GEOMETRY DEPENDENCE testing will be performed using a solution of
technetium-99m having an activity concentration of 1-10 mCi/ml. The dose calibrator
will be tested for syringe geometry dependence. Vial geometry dependence will also
be tested in vials of radiopharmaceuticals are assayed.

Syringe geometry dependence: assay 0.5 cc of the solution in a 3 cc plastic
syringe. The solution in the syringe will then be diluted with water and assayed at
incremental volumes of 1.0, 1.5, and 2.0 cc. Record all readings. Select a standard
volume closest to that normally used for patient doses and divide the activity by the
other measured activities. If any error exceeds 10 percent, correction factors will be
applied to the appropriate volumes and a correction factor chart will be applied to the
dose calibrator. The Radiation Safety Officer must review and sign the test document.
The Radiation Safety Officer will be notified and the unit will be repaired or replaced
or patient dosage readings will be mathematically corrected if the geometry error
exceeds 10 percent

Vial geometry dependence: assay 1.0 cc of the solution in a vial of the type most
commonly used. The solution in the vial will then be diluted with water and assayed
at incremental volumes of 1-3 ml up to the maximum volume assayed in the vial. The
assays should take place within 10 minutes. Record all readings. Select a standard
volume closest to that normally used for mixing kits and divide the activity by the other
measured activities. If any error exceeds 10 percent, correction factors will be applied
to the appropriate volumes and a correction factor chart will be applied to the dose
calibrator. The Radiation Safety Officer must review and sign the test document. The
Radiation Safety Officer will be notified and the unit will be repaired or replaced or
patient dosage readings will be mathematically corrected if the geometry error
exceeds 10 percent.
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PERSONNEL MONITORING PROGRAM

Item 9.4

1.

The RSO or delegate will promptly review all film or TLD exposure reports to
look for workers or groups of workers whose reported exposures are
unexpectedly high or low.

All individuals who are occupationally exposed to ionizing photon radiation on a
regular basis will be issued a film or TLD whole body monitor.

All individuals who handle radioactive material on a regular basis will be i3sued a
film or TLD finger monitor.

The exposure results of ancillary personnel who are badged may be reviewed at
six month intervals. If the results show that they do not receive greater than 10% of
the quarterly permissible limits, their badges may be discontinued. If their duties
change and increased exposure to radiation is possible, they will be issued
badges at that time.

Other individuals who are exposed to radiation on an occasional basis such as
security personnel who deliver packages, secretarial personnel, and nurses who
occasionally care for patients who have received diagnostic dosages will not
normally be issued exposure monitors.

Film and TLD badges for nuclear medicine technologists will be changed on a
monthly basis. Badges supplied for personnel who do not normally receive 10% of
the maximum permissible yearly dose may be changed on a quarterly basis. In all
cases the manufacturer/supplier's recommendations will be followed with regard to
length of use and frequency of processing.

All film and TLD badges will be processed by a NVLAP contract service.
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RADIATION SAFETY COMMITTEE CHARTER
AND
RADIATION SAFETY OFFICER DELEGATION OF AUTHORITY
item 10.1 Page 1 of 4

RESPONSIBILITIES
The Radiation Safety Committee (RSC) shall:
1. Ensure that ionizing radiation will be used safely, to include the review

as necessary of training programs, equipment, facility design, supplies

and procedures.

2 Ensure that ionizing radiation is used in compliance with al state and
federal regulations and all licenses and registrations granted for usage.

3. Ensure that the usage of ionizing radiation is consistent with the As Low
As Reasonably Achievable (ALARA) philosophy and program.

4 Establish investigation ievels for individual occupational radiation
exposures, consistent with the ALARA philosophy and program.

S. Entrust to the Radiation Safety Officer (RSO), the day to day responsibility
of management of the radiation safety program, reportable to the
committee as noted below.

MEMBERSHIP REQUIREMENTS

The RSC membership must consist of:

1. The Radiation Safety Officer

2 An authorized usar of each type of use of ionizing radiation.

3. A representative of Nursing Service.

4

A representative of management, who does not serve in one of the
capacities noted above.

5. Other members as deemed appropriate.
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DUTIES

The RSC shall:

1.

10.

Be familiar with all pertinent regulations, all license applications. all
licenses their conditions and amendments.

Review the training and experience of the proposwd authorized users,
the RSO and the teletherapy physicist to determine that their
qualifications are sufficient to enable the individuals to perform their
duties safely and are in accordance with the regulations and all licenses
issued to the facility.

Review on the basis of safety and approve or aeny, consistent with the
limitations of the regulations, the license, and the ALARA philosophy, all
requests for authorization to use radioactive material within the facility.

Review recommendations on ways to maintain individual and collective
doses ALARA.

Prescribe special conditions that will be required during a proposed
method of use of ionizing radiation such as requirements for bioassays,
physical examinations of users, and special monitoring procedures.

Review on the basis of safety, and approve with the advice and consent
of the RSO and the management representative, or disapprove minor
changes in-radiation safety procedures that are not potentially important
to safety and are permitted within the regulations.

Review quarterly with the assistance of the RSO a summary of the
occupational radiation dose records, consistent with the ALARA program.

Review quarterly with the assistance of the RSO, all incidents or unusual
occurrences, such as misadministrations of ionizing radiation, spills, etc.
which involved ionizing radiation.

Identify radiation safety problems, as well as initiate, recommend, provide
and verify corrective actions.

Establish a program to ensure that all persons whose duties may require
them to work in or frequent areas where radioactive materials are used
are appropriately instructed as required in 10CFR19.12.




item 10.1 (cont) Page 3 of 4

11.

12

13.

Review at least annually the radiation safety program to insure
compliance with all regulations, conditions of licensure and the ALARA
program to include records, reports from the RSO, inspection results and
adequacy of the management control system.

Maintain written minutes of all RSC meetings, including members in
attendance and members absent, discussions, actions,
recommendations, decisions and results of all ballots.

Ensure that the byproduct material license is amended if required prior to
any changes in facilities, equipment, policies, procedures, and
personnel.

MEETING POLICIES

)

2.

The RSC shall meet as often as necessary to conduct its' business, but
not iess than quarterly.

To conduct business, at least one-half of the membership must be
present including the RSO and management's' representative.

RADIATION SAFETY OFFICER
The Radiation Safety Officer (RSO) shall:

1

Investigate overexposures, accidents spills, losses, thefts, unauthorized
receipts, uses, transfers, disposals, Misadministrations, and other
deviations from the radiation safety practices approved by facility
management and/or the Radiation Safety Committee, if applicable.

Establish, implement, and collect in a centralized location policies and
procedures as follows:

Authorization for the purchase of radioactive material.
Receipt and opening of packages containing radioactive
material,

Storage of radioactive material.

Inventory control of radioactive material.

Safe use of radioactive material.

Emergency procedures in the event of loss, theft, etc.
Periodic radiation surveys

Checks of radiation survey and other radiation safety
instruments.

Disposal of radioactive material.

Personnel training of those who work in or frequent areas of
radiation

o

Se ~eao
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3 Maintain a record systems to include at least the following:

a All records, reports, written policies and procedures required by
reguiatory agencies concerning radioactive material.

b. A copy of the regulations governing the possession, use  and
disposal of licensed material, such as Title 10 Code of Federal

Regulations.
4 Review and sign the following radiation safety program records, if
applicable:
a Sealed Source Inventories
b. Sealed Source Leak Tests
c. Dose Calibrator Linearity Tests
d Dose Calibrator Accuracy Tests
e Dose Calibrator Geometrical Variation Tests
f Misadministration documentation
g Changes in the radiation safety program
h. Radiation surveys of sealed source storage.

- Inform facility management at least aninually of the status of the licensed
material program.

6. Establish in concert with the Radiation Safety Committee (RSC), if
applicable, personnel exposure investigational levels as a part of the
ALARA program and philosophy.

7. Approve or disapprove minor changes in radiation safety procedures that
are not potentially important to safety with the advice and consent of
management and the RSC, if applicable.
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MAINTAINING OCCUPATIONAL RADIATION EXPOSURE ALARA

tem 10.2 Page 1 of 5

1. Management Commitment

We, the management of this medical facility, are committed to the program
described herein for keeping individual and collective doses as low as is
reasonably achievable (ALARA). In accord with this commitment, we hereby
describe an administrative organization for radiation safety and will develop the
necessary written policy, procedures, and instructions to foster the ALARA
concept within our facility. The organization will include a Radiation Safety
Committee (RSC) and a Radiation Safety Officer (RSO).

We will perform a formal annual review of the radiation safety program,
including ALARA considerations. This will include reviews of operating
procedures and past dose records, inspections, etc., and consultations with
the radiation safety staff or outside consultants.

Modifications to operating and maintenance procedures and to equipment and
facilities will be made if they will reduce exposures uniess the cost, in our
judgment, is considered to be unjustified. We will be able to demonstrate, if
necessary, that improvements have been sought, that modifications have been
considered, and that they have been implemented when reasonable. |f
modifications have been recommended but not implemented, we will be
prepared to describe the reasons for not implementing them.

In addition to maintaining doses to individuals as far below the limits as is
reasonably achievable, the sum of the doses received by all exposed
individuals will also be maintained at the lowest practicable level. It would not
be desirable, for example, to hold the highest doses to individuals 10 some
fraction of the applicable limit if this involved exposing additional people and
significantly increasing the sum of radiation doses received by all involved
individuals.

LM 396744
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2. Radiation Safety Committee

a. Review of Proposed Users and Uses

(1)

@)

(3)

The RSC will thoroughly review the qualifications of each applicant with
respect to the types and quantities of materials and methods of use for
which application has been made to ensure that the applicant will be able
to take appropriate measures to maintain exposure ALARA.

When :nnsidering a new use of byproduct material, the RSC will review
the effons of the applicant to maintain exposures ALARA.

The RSC will ensure that the users justify their procedures and that
individual and collective doses will be ALARA.

b. Delegation of Authority

(1)

(2)

The RSC will delegate authority to the RSO for the enforcement of the
ALARA concept.

The RSC will support the RSO when it is necessary for the RSO to assert
authority. If the RSC has overruled the RSO, it will record the basis for its
actions in the minutes of the quarterly meeting.

¢. Review of ALARA Program

(1)

(2)

(3)

The RSC will encourage all users to review current procedures and
develop new procedures as appropriate to implement the ALARA concept.

The RSC will perform a quarterly review of occupational radiation
exposure with particular attention to instances in which the investigation
levels in Table | are exceeded. The principal purpose of this review is to
assess trends in occupational exposure as an index of the ALARA
program quality and to decide if action is warranted when investigation
levels are exceeded.

Table |: Investigation Levels

Level | Level I
Body Part Exposed
(mrems per calendar quarter)
1. Whole body, head and trunk; 125 375
active blood forming organs;
or gonads
2. Hands and forearms; feet and 1250 3750
ankles
3. Skin of the whole body 1250 3750
4. Eye (lens) 375 1125

The RSC will evaluate our institution's overall efforts for maintaining doses
ALARA on an annual basis. This review will include the efforts of the RSO,
authorized users, and workers as well as those of management.
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3. Radiation Safety Officer
a. Annual and Quarterly Review

(1) Annual review of the radiation safety program. The RSO will perform an
annual review of the radiation safety program for adherence to ALARA
concepts. Review of specific methods of use may be conducted on a more
frequent basis.

(2) Quarterly review of occupational exposures. The RSO will review at least
quarterly the external radiation doses of authorized users and workers 10
determine that their doses are ALARA in accordance with the peOViSIONS

of Section 6 of this program and will prepare a summary report for the
RSC.

(3) Quarterly review of records of radiation surveys. The RSO will review
radiation surveys in unrestricted and restricted areas to determine that
dose rates and amounts of contamination were at ALARA levels during the
previous quarter and will prepare a summary report for the RSC.

b. Education Responsibilities for the ALARA Program

(1) The RSO will schedule briefings and educational sessions to inform
workers of ALARA program efforts.

(2) The RSO will ensure that authorized users, workers. and ancillary
personnel who may be exposed to radiation will be instructed in the
ALARA philosophy and informed that management, the RSC, and the RSO
are committed to implementing the ALARA concept.

c. Cooperative Efforts for Development of ALARA Procedures

Radiation workers will be given opportunities to participate in formulating the
procedures that they will be required to followed.

(1) The RSO will be in close contact with all users and workers in order to
develop ALARA procedures for working with radioactive materials.

(2) The RSO will establish procecures for receiving and evaluating the
suggestions of individual workers for improving health physics practices
and will encourage the use of trose procedures.

d. Reviewing Instances of Deviation from Good ALARA Practices
The RSO wili investigate all known instances of deviation from good ALARA

practices and, if possible, will determine the causes. When the cause is known,
the RSO will implement changes in the program to maintain doses ALARA.
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4. Authorized Users
a. New Methous of Use Involving Potential Radiation Doses

(1) The authorized user will consult with the RSO and/or RSC during the
planning stage before using radioactive materials for new uses.

(2) The authorized user wiil review each planned use of radioactive materials
to ensure that doses will be kept ALARA.

b. Authorized User's Responsibility to Supervised Individuals

(1) The authorized user will explain the ALARA concept and the need to
maintain exposures ALARA to all supervised individuals.

(2) The authorized user will ensure that supervised individuals who are
subject to occupational radiation exposure are trained and educated in
good health physics practices and in maintaining exposures ALARA.

5. Individuals Who Receive Occupaticnal Radiation Doses

a Workers will be instructed in the ALARA concept and its relationship to work
procedures and work conditions.

b. Workers will be instructed in recourses available if they feel that ALARA in not
being promoted on the job

6. Establishment of Investigation levels in Order to Monitor Individual
Occupational External Radiation Doses

This facility hereby establishes investigation levels for occupational external
radiation doses which, when exceeded will initiate review or investigation by the
RSC and/or RSO. The investigation levels that we have adopted are listed in Table
1. These levels apply to the exposure of individual workers.

The RSO will review and record on form NRC-5, "Current Occupational External
Radiation Exposures," or an equivalent form (e.g., dosimeter processor's report)
results of personnel monitoring not less than once in any calendar quarter. The
following actions will be taken at the investigation levels as stated in Table 1:

a. Personnel dose less than Investigation Level I

Except when deemed appropriate by the RSO, no further action will be taken in
those cases where an individual's dose is less than Table 1 values for the
Investigation Level i.
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b.

Personnel dose equal to or greater than Investigation Level | but
less than Investigation Leve! Ii.

The RSO will review the dose of each individual whose quarterly dose equals
or exceeds Investigation Level | and will report the results of the reviews at the
first RSC meeting following the quarter when the dose was recorded. If the
dose does not equal or exceed Investigation Level Il, no action related
specifically to the exposure is required unless deemed appropriate by the
Committee. The Committee will, however, review each such dose in
comparison with those of others performing similar tasks as an index of ALARA
program quality and will record the review in the Committee minutes.

- Personnel dose equal to or greater than Investigation Level II.

The RSO will investigate in a timely manner the causes of all personnel doses
equaling or exceeding Investigation Level Il and, if warranted, will take action. A
report of the investigation, any actions taken, and & copy of the individual's
NRC Form-5 or its equivaleni will be presented to the RSC at its first meeting
following completicn of the investigation. The details of these reports will be
included in the RSC minutes.

- Re-establishment of invautigation Levels to levels above those

listed In Table 1.

In cases where a worker or group of workers' doses need to exceed an
investigation level, a new, higher investigation level maybe established for that
individual or group on the basis that it is consistent with good ALARA practices.
Justification for new investigation levels will be documented. he RSC will review
the justification for and must approve or disapprove all revisions of investigation
levels

. Signature of Certifying Official

I hereby certify that this institution has implemented the ALARA Program set forth
above.

/5:7 z-/-«um.a,

Signature

GARY L. RUDDER, M.D.

Name (Print or Type)

RADIATION SAFETY OFFICER

Title

i 896744
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PROCEDURE FOR LEAK-TESTING SEALED SOURCES
Item 10.3

Leak tests will be analyzed by Medical Physics Consultants, inc. (NRC License No. 21-
20153-01), or anyone licensed by the NRC to perform leak testing as a service

WL e 396744
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U.S. Nuclear Regulatory Commission
Region 111 -
Materials Licensing Branch
Attn: Deborah A. Piskura
Health Physicist
799 Roosevelt Road
Glen Ellyn, Illinois 60137

October 18, 1993

Re: Amendments to NRC License No. 21-04171-04
Control Number: 95601

Dear Ms Piskura:

This letter is to be submitted for your review on the modifications
of model procedures NQBSIELLN&IBHDILQMQR.EAIJEM.&JBEAT&MIIH
1 NE- iLL_EﬂQifﬂQBuﬁ:.}_Z.._QB_ﬁQLD;L&ﬂ and NURSING' INSTRUCTIONS

EQ&EAIIENWHHJEMEQBABLIMMQQM&- This letter is
also to notify you that Room 11034 designation has been changed to

Room 1110.

1. Exempt from taking radiation exposures in Rooms 1109 and 1103,
since Room 1110 is lead-shielded.

2. Exempt from taking bedside radiation exposures for patients
treated with Jodine-131.

a) We do not use bedside radiation exposures to decide how
long a nurse can stay with an iodine-131 patient. We believe
thirty minutes each day Per nurse in the room will give
quality care to the patient as well as maintaining ALARA

\ philosophy to the nurses. Past film badge radiation dosimetry
reports of nurses have shown that the maximum radiation
éxposure te a nurse in one month in the previous year was ten

millirems.

b) When a person is tryving to take a radiation exposure from
an iodine-131 patient, quite often the patient is sitting on
a chair and watching a television. It is an unnecessary
disturbance to have the patient go to the bed and lie down in
order to get the reading. It also gives unnecessary radiat-

ion exposure to the radiation survevor,

c) We continue to take radiation exposures at 3 feet away from
the patient, at the safe line, by the door, and in the

hallway.

4100 Beecher Road + Flint, M1 48332+ (313) 2342273

B —




Bedside radiation €Xposures are still to be taken for patients with
temporary radicactive source implants.

If you have any questions or require any clarification of the above
information, Please contact me at (313)234-2273.

Sincerely, .
Hoedocf Kew

Michael Kan, M.8., DABR

Medical Physicist

Enclosure: Evaluation of the lead shielding on Room 1110



Conclusions:

Radiation exposures at all measu i 'er
No voids or hot Spots were detected through the f}por. ceiling or
the wall adjacent to room 11089. .

Surveyed By:

Michael Kan, M.s., pagr I X..
Medical Physicist

Date: October 18, 1993,




EVALUTATION OF THE LEAD SHIELDING ON ROOM 1110
McLAREN REGIONAL MEDICAL CENTER

Instruments: 1) Keithley Ion Chamber Survey Meter:'Model 36105,
S/N 43548; Calibrated on July 6, 1993,
Resolution 0.1 mR/hr.

2) Ludlum GM Counter, Model 14C, S/N 92355;
Ludlum Detector, Model 44-6, S/N PR 089510;
Calibrated on May 27, 1993,

Method: A 32.0 mg Ra equivalent Cs-137 source was Placed in the
middle of the bed in room 1110, and radiation exposures
at different points were then measured. Mobile lead
shieldings were used in this survey. The radiation
€Xposures were taken from the Keithley meter, and com-
pared with those obtained from the GM meter. The GM
meter was also used for surveying for voids and hot
Spots. The radiation éxposures were then ollcu{pted for

Cs-137 of activity 100 mg Ra equivalent, the maximum
activity a brachytherapy patient may have.

Results:

Room 1110

Areas Measuring Points Points on Din'ram Exposures (mR/hr)

Rm 1109 1 ft. from wall A less than 0.3
Hall 1 ft. from wall B 1.3

Door 1 ft. from door Cc less than 0.3
Rm 1103 1 ft. from wall D less then 0.3

Room 1010 (Below Room 1110)

Measuring Points Exposures (mR/hr)
3 ft from floor less than 0.3
7 ft from floor 0.32

Moom 1210 (Above Room 1110)

Measuring Points Exposures (mR/hr)
1 ft from floor 0.32
3 ft from floor less than 0.3

@mL i 396744



3. Results and Calculations:

Location Occupancy Factor mR/week (100 min.)
North 1/4 0.3

East 1 0.3

Door 1 1.5

South 1/4 0.7

West 1/4 0.3
*Roof - -

* There is no plan of occupancy on the roof.

The results of the above calculations indicate that the anticipated
weekly dose in any occupiable areas outside the room does not
exceed 2 millirems.

If you have any questions or require clarification of any of the
above stated information, please feel free to contact Michael Kan,
M.S., DABR, Medical Physicist, at (810) 234-2273.

Enclosed, please find a check of $500 tor the license amendment
fee.

Sincerely,

Philip A. Incarnati
rresident and Chief Executive Officer
MzLaren Regional Medical Center
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tem 10.4 Page 1 0of 2

10.

11.

RULES FOR THE SAFE USE OF RADIOPHARMACEUTICALS

Wear laboratory coats or other protective clothing at all times in areas where
radioactive materials sre used.

Wear disposable gloves at all times while handling radioactive materials.

Either after each procedure or before leaving the area, monitor your hands and
clothing for contamination in a low background area.

Use syringe shields for routine preparation of patient dosages and administration
1o patients, except in those circumstances in which their use is contraindicated.
In these exceptional cases, consider the use of other protective methods such as
remote delivery of the dose.

Do not eat, drink, smoke, or apply cosmetics in any area where radioactive
material is used or stored.

Do not store food, drink, or personal effects in areas where radioactive material is
used or stored.

Wear personriel monitoring devices (as prescribed by the RSO) at all times while
in areas where radioactive materials are used or stored. Store personnel
monitoring devices at the facility in a designated low-background area.

Wear a finger exposure monitor during the elution of generators; during the
preparation, assay, and injection of radiopharmaceuticals, and when holding
patients during procedures.

Dispose of radioactive waste only in designated, labeled, and properly shielded
receptacies.

Wipe-test byproduct material storage, preparation, and administration areas
weekly for contamination. If necessary, decontaminate or secure the area for
contamination.

With a radiation detection survey meter, survey the generator storage, kit
preparation, and injection areas daily for contamination. If necessary,
decontaminate or secure the area for decay as appropriate.
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12.

13.

14

15.

16.

Confine radioactive solutions in shielded containers that are clearly lab=lad with
the isotope, compound name, and the date and time of receipt or preparation.
Syringes and/or syringe shields shall be labeled with the radiopharmaceutical
name or abbreviation contained within, type of study, or patient's name.

Assay each patient dose in the dose calibrator before administration. Do not use
a dose if it differs from the prescribed dose by more than ten percent, except
prescriptions of less than 10 uCi. Check the patient's name and |.D. numbe: and
the prescribed radionuclide, chemical form, and dosage before administering.
Always keep radioactive materials in shielded locations or containers.

When practical, use a cart or wheelchair to move flood sources, syringes, waste,
and other radioactive material.

Do not pipette by mouth.
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Item 10.5

EMERGENCY PROCEDURES

Minor Spills

2
3.

NOTIFY: Notify persons nearby that a spill has occurred.
PREVENT THE SPREAD: Cover the spill with absorbent paper.

CLEAN UP: Use disposable gloves and remote handling tools. Carefulls fold the
absorbent paper with the clean side out and insert in a plastic bag for transfer to a
radioactive waste container. Also place the contaminated gloves and any other
contaminated disposable material in the bag.

SURVEY: Survey the area with a low-range, GM survey meter. Check the area
around the spill, hands, clothing, and shoes for contamination.

REPORT: Report the incident to the RSO who will supervise the cleanup of the
spill and complete the Radioactive Spill Report and the Radioactive Spill
Contamination Survey. The RSO may delegate the actual clean-up and survey
performance to a trained technologist. However, the RSO will retain the ultimate
responsibility to ensure that the Report and Survey are completed properly.

Major Spilis

1.
e

CLEAR THE AREA: Notify all persons not involved in the spill to vacate the .oom.

PREVENT THE SPREAD: Cover the spill with absorbent paper, but do not ahampt
to clean it up. Confine the movement of all personnel potentially contaminated 1o
prevent the spread.

SHIELD THE SOURCE: This should be done only if it can be done without further
contamination or a significant increase in radiation exposure.

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

PERSONNEL DECONTAMINATION: Decontaminate personnel by removing
contaminated clothing and flushing the contaminated skin with lukewarm water and
then washing with mild soap. If contamination remains, induce perspiration by
covering the area with plastic. Then wash the affected area again to remove any
contamination released by the perspiration.

REPORT: The RSO will supervise the cleanup of the spill and complete the
Radioactive Spill Report and the Radioactive Spill Contamination Survey. The
RSO may delegate the actual clean-up and survey performance to a trained
technologist. However, the RSO will retain the ultimate responsibility to see that the
report and the survey are completed properly.
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PACKAGE ORDER AND RECEIPT PROCEDURES
Nuclear Medicine Department

Item 10.6

1. The Radiation Safety Officer (RSO) or a designee must authorize each
order for radioactive materials and ensure that the requested materials and
quantities are authorized by the license for use by the requesting authorized
user and that possession limits are not exceeded.

2. The RTO will establish and maintain a systein for ordering and receiving
radioactive material. The system must contain the following information:

a. For routinely used materials

(1) Written records that identify the authorized user or department,
isotope, chemical form, activity, supplier will be made.

(2) The above records will be checked to confirm that material received
was ordered through proper channeis.

b. For occasionally used materials such as therapeutic dosages

(1) The authorized user who will perform the procedure will make a
written request that indicates the isotope, radiopharmaceutical,
activity, and supplier.

(2) The person who receives the material will check the physician's
written request to confirm that the material received is what was
ordered.

Nuclear Medicine Department
For deliveries during normal working hours, packages are received at the
Nuclear Medicine Department.

If off duty deliveries are necessary, the carrier has been asked tc delivery the
package to the Hot Lab immediately. They will then place the package within
the Nuclear Mecicine Hot Lab and re-lock the door.
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Item 10.7

PROCEDURE FOR OPENING PACKAGES CONTAINING
RADIOACTIVE MATERIAL

. Put on gloves to prevent hand contamination.

. Visually inspect the package for any sign of damage (e.g., wet or crushed).
If damage is noted, stop and notify the RSO

- If there is reason to suspect contamination or leakage, measurc the
exposure rate from the package at 1 meter and at the package surface. If the
rate is higher than expected, stop and notity the RSO. The surface dose rate
should not exceed 200 millirem per hour. Packages with the "White I labels
should be less than 0.5 millirem per hour at the package surface.

. Wipe the external surface of the package. Assay the wipe with a instrument
sufficiently sensitive to detect 2000 dpm to determine if there is any
removable activity. If removable contamination exceeds 2200 dpm/100 cm?2,
notify the RSO. Packages containing only special form or gas radioactive
material will not be tested for removable contamination.

. Follow the steps listed below when opening the package.

a) Remove the packing slip.

b) Open the outer package following the supplier's instructions, if available.

c) Open the inner package and verify that the contents agree with the
packing slip.

d) Check the integrity of the final source container. Look for broken seals or
vials, loss of liquid, condensation, or discoloration of the packing
material.

) If anything unusual is noticed, stop and notify the RSO.

. Verity that the material received is the material ordered.

. Monitor the packing material and the empty packages for contamination
with a GM survey meter before discarding. If contaminated, treat as
radioactive waste. If not contaminated, deface all radiation labels before
discarding.

. Record the receipt and all readings taken.

. For packages received under a general license in 31.11, follow the steps
listed below for each package.

a) Visually inspect the package for damage. If damage is noted, stop and
notify the RSO.
b) Verity that material received is the material ordered.
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BYPRODUCT MATERIAL USE

Item 70.8 Unit Dose Records shall contain:

1.

Technical Data

a  Radionuclide

b. Chemical form or abbreviation

c. Date of receipt

d. Activity as recorded on the packing slip
e. Supplier

f. Lot or control number

Administrative Data

a. Time and date of administration

b. Measured activity

c. Patient name and ID number

d. Method and date c! disposal

e. Initials of person recording the information

Item 10.9 Multidose Vial Records shall contain:

Technical Data

a. Radionuciide

b. Chemical form or abbreviation

c. Date of preparation

d. Date, time, and activity of initial assay
e. Supplier of kit manufacturer

Administrative Data

Date and time dosage was drawn

Precribed dosage

Calculated inverse concentration (cc/inCi) at drawing time
Calculated volume needed for prescribed dose
Measured activity, time and date of administration

Patient name and ID number

Method of disposal and date

Initials of person recording information

Se ~eQoCw

ftem 10.10 Molybdenum Concentration Records shall contain:

acowm

-

Date the generator was received

Date and time of elution

Measured Mo-99 activity in microcuries

Product of the measured Mo-99 activity and the correction factor noted by the
molybdenum breakthrough pig manutfacturer

Measured Tc-99m activity in millicuries

Ratio of the total Mo-99 microcuries per millicurie of Tc-99m and documentation
that the ratio is less than or equal to 0.15 uCi Mo-99 per mCi of T¢c-99m

Initials of the person who made the record
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KEEPING AN INVENTORY OF IMPLANT SOURCES

item 10.11

We will adopt Appendix M.4 Keeping an Inventory of Implant Sources that was
published in Appendix M .4 to Regulatory Guide 10.8, Revision 2

oLt 396744
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AREA SURVEY PROCEDURES

Item 10.12

Page 1 of 2

Surveys for contamination and ambient exposure rates will be performed in
accordance with 10 CFR 35.70.

1.

All areas where radiopharmaceuticals are eluted, prepared, and administered
will be surveyed at the end of each day of use for ambient radiation exposure
rates and weekly for removable contamination. Special care will be taken to
remove ail paraphernalia from rooms where diagnostic administraiiuns are
occasionally made; and these rooms will not be surveyed.

All areas where radioactive materials are stored will be surveyed weekly for
ambient radiation exposure rates and for removablecontamination.

Laboratory areas where each process involves less than 200 uCi of byproduct
materials will be surveyed monthly for ambient radiation exposure rates and
removable contamination.

Surveys for ambient exposure rates will be performed with a radiation detection
survey instrument able to detect as low as 0.1 mR/h. The results will be recorded
in millirem per hour.

Surveys for removable contamination will consist of a series of wipes which will
be assayed using a procedure sufficiently sensitive tc detect 2000 dpm. The
results will be recorded as net dpm per 100 square centimeters.

The trigger level for exposure rate surveys will be established based upon
typical readings for specific areas and will be in accordance with 10CFR20.

The trigger level for removable contamination surveys will be the detection of
values equal to or less than the recommended levels in Table N-1 of the
Regulatory Guide 10.8. For example, the action level for Tc-99m contamination
will be 2000 dpm or lower.

Survey results greater than the trigger levels will result in decontamination or
shielding procedures necessary to reduce the exposure or contamination levels
to the trigger levels or lower on repeat surveys.




ftem 10.12 Page 2 of 2
9. A record shall be kept of all survey resuits. The record will include:

Location, date, and type of equipment used.

Initials of the person conducting the survey.

Drawing of the area surveyed.

Trigger levels keyed to the location on the drawing.

Results keyed to the location on the drawing.

Corrective actions taken in case of contamination or excessive exposure rates
and reduced contamination levels after corrective action.

~oaococe

10. The RSO or their designee will review the survey results on a quarterly basis for
conformance to established trigger levels.

11. The method for determining the efficiency factor of each counting instrument
used to detect contamination for wipe testing is as follows:

A= Calculated source activity of sample isotope in dpm
B= Measured source counts of sample isotope in cpm
C= Measured background counts in cpm

D= B-C (Net Counts in cpm)

Efficiency Factor = C
Net counts incpm (D)

Wipe sample in dpm = Net counts of wipe sample x Efficiency factor

12. The RSO will be notified of all positive wipe test and ainbient survey results.
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AIR CONCENTRATION CONTROL
Item 10.13.1

We will not use radioactive gases at this facility.

WORKER DOSE FROM AEROSOLS
Item 10.13.2

We will collect spent aerosol in a single-use shielded trap device.

PUBLIC DOSE FROM AIRBORNE EFFLUENT
ftem 10.13.3

“We will not directly vent spent aerosols and gases to the atmosphere and
therefore no effiuent estimation is necessary."

mm. M. 396744
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RADIATION SAFETY PROCEDURES FOR IODINE THERAPIES
OVER 30 MILLICURIES
item 10.14

We will adopt Appendix P Model Procedure for Radiation Safety During lodine
Therapy over 30 milliCuries that was published in Appendix Q to Regulatory
Guide 10.8, Revision 2 with the exception that due to personnel scheduling, the
bioassays of individuals preparing or administering the therapy 1-131 dosage
will preferably be performed at 24 hours but may be performed at any time
between 6 hours and 72 hours post exposure.
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RADIATION SAFETY PROCEDURES FOR TEMPORARY
IMPLANT THERAPIES

hem 10.15

We will adopt Appendix Q Model Procedure for Radiation Safety During

ImplantTherapy that was published in App
Revision 2.

endix Q to Regulatory Guide 10.8,
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Item 11.1 Page 1 of 2

WASTE DISPOSAL

Liquids and Gases

Liquids may be disposed of by release to the sanitary sewer or evaporative release to
the atmosphere.

1.

Disposal to the sanitary sewer system will be made in accordance with 10 CFR
20.303. A record will be kept of the following: date, radionuclide, estimated activity
released, and place where material was released.

Permissible concentrations in effluents will be kept within the limits numerated in
Table Il of Appendix B of 10 CFR 20. A record will be kept of the date, radionuclide.
estimated activity released, estimated concentration, and vent site at which the
material was released.

Decay in Storage

1. Only material with a physical half-life of less than 65 days may be decayed in

storage at the facility.

Each container will be tagged to include:

a. the date sealed or set into storage

b. the longest-lived isotope in the container

C. theinitials of the person setting the waste for decay.

Material will be decayed for at least 10 half-lives.
Prior to disposal as in-house waste, each container will be monitored as follows:

Low-range GM survey meier will be checked for proper operation.

Waste will be monitored in a low level area.

Any shielding around the container will be removed.

All surfaces of each individual container will be monitored.

Only those containers which cannot be distinguishec from background radiation
levels will be disposed of after all radioactive labels have been defaced.

The date on which the container was placed in storage will be recorded.

The date of disposal will be recorded.

The type of material will be recorded.

PQa00Cw®
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ami i 396744
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5. Mo-99/Tc-99m generators will be held for at least 60 days before being dismaitied.
When dismantling generators, a low range GM survey meter will be kept at ...2 work
area. The oldest generator will be dismantled first, working forward chronologically.
Each individual column will be held in contact with a low-level survey instrument in a
low background (less than 0.05 mR/r) area. The generator date and disposal date
will be logged in the disposal records. Radiation labels will be removed or defaced
on the generator shield. Generators may also be returned to the manufacturer for
disposal. Manutacturer's instructions will be followed.

Unit Dose Waste
If a unit dose pharmacy is used, the materials supplied by them (e.g., syringes, needles,

etc.) may be returned to the unit dose pharmacy in the original shipping container.
Pertinent DOT regulations will be followed as specified by the unit dose pharmacy.
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U.S. Nuclear Regulatory Commission e

Region 111 /’9( AWE’UDMEN'/’ ‘#9[0
Materials Licensing Branch

799 Roosevelt Road

Glen Ellyn, Illinois 60137

August 9, 1993

Re: Amendments to NRC License No. 21-04171-04

Dear Sirs:
We hereby request the following amendments to our NRC license:

I. Relocations of Brachytherapy Source Room to Room 11092
on the 11th floor of the New Tower and the patients to be
treated with therapeutic quantities of radionuclides or
sealed sources of radionuclides to Room 11034 on the 11th
floor of the New Tower (Diagram 1).

IT. Authorization for the use of Ir-192 Remote Brachytherapy
Afterloader.

The following is the supportive information for amendment I.

1. A "CAUTION, RADIOACTIVE MATERIAL" sign, size 10" x 8", is to
be posted on the door of Room 11092. The room is locked
when not in use.

2. Shielded Storage Safe - A four~drawer safe is made of steel,
with 4 inches of lead; the safe is fire-proof and has
a door key lock. The safe is locked when not in use.

3. L-Block Lead Shield - A solid lead shield of 2 inches thick,
with a tilted lead-glass window of 2 inches thick and a
density of 6.2 gm. per cubic ¢cm. to view the work area.

4. Additional 2 inches thick lead blocks are placed on the
other two sides of the work area.

5. A source carrier shielded with 1 inch of lead will be used
for transportation of radioactive sources to Room 11034
across the hallway.

6. Room 11034 is lead-shielded.

7. A radiation protection survey of the previous Brachytherapy
Source Room will be performed before other use.

g 396744

4100 Beecher Road » Fline, M1 48532+ (313) 234.2273




Amendment To NRC L’ense
Page 2

The following is the supportive information for amendment I1:

I.

11.

ITI.

iv.,

Description of the Source and Device
A. Source description:

1. Radionuclide: Ir-192

2 Manufacturer name and model number:
BYK Mallinckrodt: Model CI L BY

Maximum activity: 10 Curies per source

Number of sources: 2 sources, one in the device and
one in the shipping container prior to or after
source replacement,

-

B. Device description:

1. Manufacturer: Nucletron
2. Model: MicroSelectron-HDR (080.000)

Iﬁtended Use

The device is to be used for interstitial, intracavitary and
intraluminal treatment of cancer.

Proposed User

The device will be used by, or under the supervision of
Hesham M. El Gayar, M.D.

Training For Individuals

A. An outline of training given to device operators is
attached.

B. Source exchanges are conducted by Nucletren Corporation
engineers.

C. The initial instruction for A is provided by Nucletron
Corporation engineers. Subsequent training will be
performed by the authorized users or by those previously
trained.

D. Individuals who are trained in the use of the device and
have practiced the emergency procedures will be on-site
while the device is in use.

E. Retraining will be performed annually and will follow
the outline specified in IV-A above. This training
includes "dry-runs" of emergency procedures.

Ve
"
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V. Facilities

A. The HDR Unit will be located at Mclaren Regional Cancer
Center, Room 144, 4100 Beecher Road, Flint, MI. 48532.
The room is currently housing a 6 MV Linear Accelerator.
HDR treatments will be given to patients on the Linear
Accelerator Couch. Facilities diagrams of the treatment
room are attached (Diagrams 2 & 3). The room is on the
first floor, with nothing below ané with only the roof

above.

‘ Thickness Distance
Location (inches of concrete) Source (feet)
North (A) . 12 16
North-West (B) 44 18
West (C) : 44 14
south-West (D) 44 18
South (E) 84 17
South-East (F) 36 14
Equipment Room
Door (G) 22 (Maze) 19

1/8 (Pb)
Fast HDR Control 36 : 20
Console (H)
North-East 44 18
Mechanical Room (1)
Roof (J) 36 11

All walls and roof are poured concrete of density 147 lbs/cu. 5.
The door is sandwiched with lead of density 709 lbs/cu. ft. North
and West outside walls are adjacent to parking areas. South wall
is adjacent to an 18 MV Linear Accelerator. For simplicity, an

occupancy factor of 1 is taken for all areas in the dose calcula~-

tions.
B. Continuous Viewing System: ]

A CCTV with monitor at operator’s console is used. 1In
the event of CCTV failure, treatments will be halted
until the CCTV system is functional.

\
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Page 4

D.

Area Security

1.

o

A door interlock is provided at the entrance to the
treatment room.

The treatment area will be posted with a "CAUTION -
RADIATION AREA" sign on the door. A warning light
at the door will produce a visible flashing light
during treatment.

Operating keys to both units will be placed on the
same key ring, preventing simultaneous operation.
Administrative controls over key access will be
strictly enforced.

A permanently installed, independent radiation
monitor will be in use at all times. The monitor
will produced a flashing light during treatment and
will be visible upon entrance to the room.

When the door interlock is tripped, a reset
operation must be initiated before the treatment can
be started or continued.

Only the patient will be in the treatment room
during the use of the microSelectron-HDR. Attempted
entry into the room during treatment time will cause
the source to be withdrawn from the patient, to the
microSelectron-HDR safe.

The microSelectron-HDR will be stored in the treat-

ment room and locked when not in use.

Shielding Calculations

1.

Assumptions:

a) Specific Gamma-Ray Constant = 0.5 R/hr. per Ci at
1 meter
b) Activity = 10 Ci
¢) Maximum on times:
S min. per patient \
3 patients per hour or 15 min/hr.
20 patients per week or 100 min/week
d) No exposure reduction by patient
e) HVL = 4.3 cm. concrete or 0.6 cm. lead
TVL = 14.7 cm. concrete or 2.0 cm. lead
f) Leakage = 0.25 mR/hr.

oM 396744



Amendment To NRC License
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2. Dose rate from a 10 Ci Ir-192 source = ¥ R/hr. at
] meter while scurce is out.
Unshielded Shielded
Distance Exposure Rate Wall Thick- z of Exposure
Location _Meters (R/hr.) ness (¢m.) IVL's Rate(mR/hr)
A 4.8 0.217 182 12.4 8.6 x 10
B 5.4 0.171 (¥ & 7.6 4.3 x 10
& &5 2 0.283 111 7.6 7.1 x 10
D 5.4 0.171 111 7.6 4.3 x 10
E 5.1 0.192 213 14.5 6.1 x 10
F 4.2 0.283 91 6.2 i.8 x 10
G (door) 5.7 0.154 61 4.1 8.5 x 10
H 6.0 0.139 91 6.3 8.8 x 10
I 5.4 0.171 111 7.6 4.3 x 10
J (roof) 3.3 0.459 91 6.2 2.9 x 10
# Attenuation by 1/8 inch lead on the door is included
3., Maximum Net Doses while Source is out
Location Weekly Dose (100 min) in mR
A 1. 4% 10 «10
B T+d X 40 -6
c 1.2 x 10 -3
D %o X210 -6
£ 1.0-% 19 =12
' g 3.0 x 10 -4 o
N\
G (door) 1.4 x 10 -2
H 1.5 x 10 -4
1 7.2 x 10 -6
J (roof) 4.8 x 10 ~4
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VI. Operating Procedures
A. The following are included in our vperating procedures

1. Have implemented written operating procedures
2. copies given to appropriate staff
3. Procedures: secure unit and console when
unattended
4. Procedures: only patient in room with device
’ activated
5. Daily checks to include:
/. interlocks
v+ reproducibility of source positioning to
within +/-1 mm.
Y. verification of source position indicators
inspection of guide tubes for kinks and other
imperfections

Vv e

6. Confirm that treatment time calculations will be
independently verified.

B, Calibration of Device:

1. The device will be calibrated at a time of each
source replacement, or semi-annually, whichever is
shorter.

a) Dose accuracy will be determined to within +/-5%.
a HDR 1000 well ionization chamber, or
equivalent, and a Keithiey Model 602 electro-
meter, or equivalent, will be used.

b) Travel time error will be evaluated by comparing
the total dose received from several short
exposures as compared to the dose received from
one long exposure.

c) Timer accuracy will be evaluated with a stop
watch.,

2., Individuals performing the above calibration will
meet the qualification criteria as specified in
10 CFR 35. 961. N\

C. The device will not be used in any room other than the
enclosed specified treatment room.

D. The source will be leak-tested on a semi-annual basis.
As it is anticipated that the source will be replaced
quarterly, leak testing in-house is not likely to be
required.
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VII. Emergency Procedures

Enclosed is a copy of the emergency procedures for the
unit, These procedures will be posted near the unit.
Names and phone numbers will be noted on the posted copy.

VIII. Waste Disposal

Depleted sources will be returned to the manufacturer.

If you have any questions or require clarification of any of the
above stated information, please feel free to contact Michael Kan,
M.S., DABR, Medical Physicist, at (313) 234-2273.

Enclosed, please find the check forﬂihe amount of $460.00 for the
license amendment fee.

Sincerely,

Fhilip A. Incarnati
President and Chief Executive Officer
McLaren Regional Medical Center

MK/
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U.8. Nuclear Regulatory Commission
Region III

Materials Licensing FEranch

799 Roosevelt Road

Glen Ellyn, Illinois 60137

-

January 7, 1994
Ke: Amendments to NRC License No. 21-04171-04

Dear Ms Piskura:

We hereby request to relocate the use of Ir-192 HDR Remote Brachy-
therapy Afterloader to Room ¢00, HDR Treatment Suite., from Rocom
144, 6 MV Linear Accelerator. The address remains at 4100 Beecher
Road, Flint, Michigan 48532,

The following are the supportive information for this amendment:

A. Facilities

The HDR suite is on ihe first tloor, with Lutning below and with
only the roof zbove. Diaerams one and two of the YDR Treatment
Suite are attached. Ro~u shieldings and distances rrom the
Ir-192 source are summerized as follows:

Thickness Distance trom
Location (inches of concretz) Source (feet)
North 18 3
East 20 10.5
Door 12 (Maze, 16.5

1/4 Lead (D.or)

South 12 17
West 18 . 8
Roof 10 12

All walls and roof are poured concrete of density 147 lbs/cu.ft..
The door is sandwiched with lead of densitv 709 1lbs/cu. tt..

North, West and South outside whlls are adjacent to parking arecas.
East wall is a HDR control rcom which is also used as an examina-
tion room when the HIR unit is not in use. An occumancvy ractor of

174 is taken for all the Outside wWalls: and 1 for East Wail and 1ihe
docr.




ystem

A CCTV with m.tor at operator’s consol’s used. In the event
¢f CCTV failure, treatments will be halted until the CCTV svstem

is functional.

Area Security

1. A door interlock is provided at the entrance to the treatment

room. In the event of a malfunction of the interlock system,
the afterloading device will be locked in the "off" position
and not used, except as necessary for repair or maintenance
of the interlock system, until the interlock system is shown
to be functioning properly.

- The treatment area will be posted with a "CAUTION - RADIATION

AREA" sign on the door. A warning light at the door will
produce a visible flashing light during treatment.

A permanently installed, independent radiation monitor will
be in use at all times. The monitor will produce a flashing
light during treatment and will be visible upon entrance to
the room.

The radiation monitor will be equipped with a backup battery
pack power supply separate from the power supply to the
afterleading unit.

The radiation monitor will be checked with a dedicated check
source for proper operation each day before the HDR device is
used. A record of the radiation monitor check described above
will be maintained for a period of three vears,

It the radiation monitor is found incperable, any individual
entering the treatment room will use a survey meter to
monitor for any malfunction of the source exposure mechanism
that may result in an exposed or partially exposed source.
The survey meter will be checked with a dedicated check
source for proper operation at the beginning of each day of
use and records maintained of these checks.

A radiation monitor that is found to be either inoperable or
evidence of intermittent problems will be repaired or
replaced promptly,

When the door interlock is tripped, a reset operation must be
initiated before the treatment can be started or continued.

Only the patient will be in the treatment room during the use
of the microSelectron-HDR. Attempted entry into the room
during treatment time wil) cause the source to be withdrawn
from the patient, to the microSelectron-HDR safe.




and locked"hen not in use.

D. Shielding Calculations

1.

Location

North
East

Door

South
West

Roof

Assumptions:

a)

b)
c)

d)
e)

f)

Specific Gamma-Ray Constant of Ir-192 = 0.5 R/hr. per Ci
at 1 meter.
Activity = 10 Ci.
Maximum on times:
5 min. per patient
3 patients per hour or 15 min/hr
20 patients per week or 100 min/week.
No exposure reduction by patient.
HVL = 0.6 cm lead, and TVL = 2.0 cm lead, or 14.7 c¢cm
concrete.
Leakage = 0.25 mR/hr at 1 meter from the HDR unit.

Dose rate from a 10 Ci Ir-192 source = > R/hr. at 1 meter
while source is out.

Unshielded Shielded
Distance Exposure Rate Wall Thick- # of Exposure |
Meters __(mR/hr.)  ness (in.) TVL's Rate(mR/hr)
2.43 847 45.7 3.10 0.7
3.20 488 50.8 3.45 0.2
5.02 199 30.4(maze) 2.38% 0.9
1/4 inch Pb
(door)
5.18 187 30.4 2.06 1.7
2.43 847 45.7 3.10 0.7
3.65 375 25.4 1.72 7.2

* TVL includes lead-lined door



Location QOccupancy Factor mR/~eek (100 min.)
North 1/4 0.3 |
Fast 1 0.3 ;
Door 1 0.9 |
South 1/4 0.7
West 174 0.3

*¥Roof i e s

¥ There is no plan of cccupancy on the roof.
The results of the above calculations indicate that the anticipated
weekly dose in any occupiable areas outside the room does not
exceed 2 millirems.
If you have any questions or require clarification of any of the
above stated information, please feel free to contact Michael Kan,
M.S., DABR, Medical Physicist, at (810) 234-2273.

Enclosed, please find a check of $500 for the license amendment
fee.

Sincerely,

FPhilip A. Incarnati
President and Chief Executive Officer
MelLaren Regional Medical Center

CNTRIL M. 896744
~ AL
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McLaren Regional
Medical Center
Department of Radiology
ATTN: Philip A. Incarnati
President /CEQ
401 South Ballenger Highway
Flint, MI 48532

Dear Mr. Incarnati:

Enclosed is Amendment No. 44 renewing your NRC Material License
No. 21-04171-04 in accordance with your request.

Please review the enclosed document carefully and be sure that you understand
all conditions. If there are any errors or questions, please notify the U.S.
Nuclear Regulatory Commission, Region II] office so that we can provide
appropriate corrections and answers.

Please be advised that your license expires at the end of the day, in the
month, and year stated in the license. Unless your license has been
terminated, you must conduct your program involving byproduct materials in
accordance with the conditions of your NRC license, representations made in

your license appliication, and NRC regulations. In particular, note that you
must:

1. Operate in accordance with NRC regulations 10 CFR Part 19, "Notices,
Instructions and Reports to Workers; Inspections," 10 CFR Part 20,
"Standards for Protection Against Radiation," and other applicable
regulations.

N Notify NRC, in writing, within 30 days:

a. When an authorized user or Radiation Safety Officer permanently
discontinues performance of duties under the license or has a name
change; or

b. When the licensee’s mailing address changes (no fee is required if

the location of byproduct material remains the same).

3, In accordance with 10 CFR 30.36(b) and/or license condition, notify NRC,
promptly, in writing, and request termination of the license:

When you decide to terminate all activities involving materials
authorized under the license; or

291377
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4. Request and obtain a license amendment before you:
a. Receive or use byproduct material for a clinical procedure

permitteu under Part 35 but not permitted by your license issued
pursuant to this Part;

b. Permit anyone, except a visiting authorized user described in 10
CFR 35.27, to work as an authorized user under the license;

. Change Radiation Safety Officers;

d. Order byproduct material in excess of the amount, or radionuclide,
or form different than authorized on the license;
e. Add or change the areas of use or address or addresses of use
identified in the license application or on the license; or
e Change ownership of your organization.
$. Submit a complete renewal application with proper fee or termination

request at least 30 days before the expiration date of your license.
You will receive a reminder notice approximately 90 days before the
expiration date. Possession of byproduct material after your license
expires is a violation of NRC regulations. A license will not normally
be renewed, except on a case-by-case basis, in instances where licensed
material has never been possessed or used.

In addition, please note that NRC Form 313 requires the applicant, by his/her
signature, to verify that the applicant understands that all statements
contained in the application are true and correct to the best of the
applicant’s knowledge. The signatory for the application should be the
licensee or certifying official rather than a consultant.

You will be periodically inspected by NRC. Failure to conduct your program in
accordance with NRC regulations, license conditions, and representations made
in your license application and supplemental correspondence with NRC will
result in enforcement action against you. This could include issuance of a
notice of violation, or imposition of a civil penalty, or an order suspending,
modifying or revoking your license as specified in the General Policy and
Procedures for NRC Enforcement Actions, 10 CFR Part 2, Appendix C. Since
serious consequences to employees and the public can result from failure to
comply with NRC requirements, prompt and vigorous enforcement action will be
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taken when dealing with licensees who do not achieve the necessary meticulous

attention to detail and the high standard of compliance which NRC expects of
its licensees.

Sincerely,

Original Signed By
Gidget Watson
Nuclear Materials Licensing Section

License No. 21-04171-04
Docket No. 030-02048

Enclosure: Amendment No. 44

DOCUMENT NAME: M:\03002048.CL5

To receive & capy of this document, indicete in the box: "C" = Copy without attachment/enciosure “E* = Copy with attechment/enclosure
"N" = No copy

OFFICE |[DRSS/RIII
NAME GWatson:br
DATE JC7795 -

(} »
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April 18, 1995

UNITED STATES NUCLEAR REGULATORY COMMISSION
Region III, Medical Licensing

801 Warrenville Road

Lisle, Illinois, 60532

To Whom It May Concern:

Re: License No. 21-04171-04
Control No. 96744

The purpose of this letter is to provide you with
notification to adjust regulation of 10 CFR Group 35.300
from as needed to a limit of 1 Curie.

This was requested by Inspector Gidget Watson for the
renewal of our License. Therefore, no amendment fee
is required.

Thank you for your cooperation.

sineirely,

% Aers, ,4/»’7
Maureen Snyder

Supervisor, Nucleat Medicine

RECEIVED
APR 2 1 1895

&QQI‘O&'III

401 South Ballenger Highway ® Flint, Michugan 48532-3685 © (810) 762-2000

An Affibated Teaching Hospital of the Michsgan State University College of Human Medicine

An Affiliate of MCLAREN HEALTH CARE CORPORATION
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Hesham E. Gayar, M.D.
Dircetor of Radiation Oncolugy

Jack L. Nettleton, M.D.
Radiatlon Oncology

Jack L. Nettleton, M.D.

University of Minnesota NRC license number is: 22-00218-29.
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MEDICAL CENTER
PHILIP A, INCARNATI

PRESIDENT and
CHIEF EXECUTIVE OFFICER

U.S5, Nuclear Regulatory Commission
Region 111

Material Licensing Branch

ATTN: Ms Gidget Watson

B0l Warrenville Road

Lisle, Illinois 60532-4351

March 13, 1995

License Number: 21-04171-04
Control Number: 496744

Dear Ms Watson:

This is to respond to vour letter dated February 16, 1995, re-
questing additional information for the NRC Material License No.
21-04171~04 renewal .

i Authorized User

The training and experience of Dr. Jack L. Nettleton are
attached as Exhibits A, B, C and D. Please authorize Dr.
Nettleton for material in (10 CFR 35.400) and lr-192
for remote afterloading. I1-131 (10CFR 35.300) is to be
exc luded from the authorized user.

‘.

N & Training Program to authorized physician users and device
operators

a. A minimum of 8 hours of didactic training and "hands on"
training are to be given. This training includes:

{1) radiation protection and instrumentation. includineg
the proper use of personnel dosimeters, survey
instruments, and radiation monitors:

(2) vperating and emergency procedures:

{3) the design, use and fuanct ion of the device, including
the safety svstems: and

{4) "hands on" training, under the direct supervision of
experienced device users, which includes "dry runs"

using dummy sovrces for routine patient R{GEIUED

treatment, as well as the implementation of emergency

procedures. d i HAR 2 1 395

401 South Ballenger Highway ® Fliru, Michigan 485323685 @ (810) 7622443 FAX (810) 76.2-24

p—— m_m
{ Ubnivetsiey Cuilk H Naakirsss RLU
An Affiliated Teaching Hosparal of the Machagan Srate etsaty College of FHomnn Medh

MAR 2 1 1985
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b. Authorized user and ancillary staff training will be
given initially and at intervals not to exceed 12 months.
The authorized user retraining will include "hands on"
training, which includes emergency procedures "dry runs'
using dummy socurces. An outline of the retraining program
is attached as Exhibits E, F, G, H, I, and J.

s Each trainee’s competency to use the device will be de-
termined by observation and questioning from an experi-
enced device user.

d. Records of initial and refresher training provided for
both device operators and ancillary personnel will be
maintained for a period of three yvears. These records
include the instructor(s) name, the attenders names,
the training date(s), and an outline of the topics

discussed.
3. Facilities
a. Area security procedures are attached as Exhibit E.

The console kevs will be stored in the treatment room
closet and locked when not in use.

b. A permanent radiation monitor capabie of continuously
monitoring the source status is installed in the HDR
treatment room.

(1) the radiation monitor will be promptly repaired or
replaced if found to be either inoperable or
evidencing intermittent problems; and

(2) if the radiation moniter is found inoperable, any
individual entering the treatment room will use a
survey meter to monitor for any malfunction of the
source exposure mechanism that may result in an
exposed or partially exposed source. The survey
meter wil!l be checked with a dedicated check source
for proper operation at the beginning of each day of
use and records maintained of these checks.

4. Compliance With Restricted/Unrestricted Area Radiation Level
Limits

a. A radiation protection survey will be performed, tollow-
ing source replacement. The survey will demonstrate:

(1) the maximum radiation level at 10 centimeters from
the near~st accessible surface of the source safe
with the source in the shielded position is less than
1.5 millirem per hour;
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(2) the radiation levels in restricted areas accessible
to radiation workers are less than 2 millirem per
hour; with a workload of 100 minutes per week, the
personnel exposure 1is not likely to be in excess of
the limits specified in 10 CFR 20.1201; and

(3) the radiation levels in unrestricted areas are less
than 2 millirem per hour; with a worload of 100 min-
utes per week and an occupancy factor of 1/4 for
outside walls, the radiation exposure to any member
of the public is not likeiy to be in excess of the
limits specified in 10 CFR 20.1301.

The records of these surveys will be maintained for the dura-
tion of the license.

b. A conspicuous, durable label stating "Caution, Radio-
active Materials,"” will be affixed to at least one outer
surface of the remote afterloading device as specified in
10 CFR 20.1904.

Survey Instruments

a. It is confirmed that we possess and have available a port-
able radiation detection survey instrument and a portable
radiation measurement survey instrument in accordance with
10 CFR 35.420 that is operational in accordance with 10 CFR
356.861.

b, It is confirmed that the survey instrument possessed in
accordance with 10 CFR 35.420 requirements willi be checked
with a dedicated check source for proper operation at the
beginning of each dav of use and records maintained,

¢. It 1s confirmed that any individual entering tne treatment
room will be regquired to use a portable hand held survey
instrument if the permanent radiation monitor is found to
be, or suspected to be, inoperable.

Operation Procedures
a. A copy of operating procedures is attached as Exhibit F.

(1) For a HDR remote afterlcading unit, a patient is
treated as an out-patient. Nursing personnel
instrutions for patient care during treatment is not
required.

b. It is confirmed that records of device and patient
surveyvs will be maintained for three yvears and will
include: the survey date; device identification (model
and serial number); patient identification; survey
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instrument identification (make, model, and serial num-
ber):; background dose rate; the survey results; and
initials of the individual performing the survey.

&, It is confirmed that written, as well as verbal instruct-
ions will be provided to individuals assigned to complete
the daily and monthly safety checks.

d. It is confirmed that the following daily checks of our
remote afterloader device will be performed, with the
descriptions of method used to perform these checks if
not self-explanatory:

(1) the permanent radiation monitor check with a
dedicated check source for proper operation:

(2) TV monitor and intercom svstem check to verify
proper operation;

(3) console operational function check, indicator lamp
test, other status and operational displavs:

(4) applicator and connector mechanical integrity check:
(5) source status indicators to verify proper operation;

(6) electrical door interlocks check for proper oper-
ation; and

(7) applicators and connectors visually inspected for
mechanical integrity.

e, 1t is confirmed that if the daily check of interlocks for
our remote afterloading device indicates that the inter-
lock is not operating properly, treatment will be
suspended until it has been repaired.

K . It is confirmed that records of the daily safety checks
of our remote afterloader device will be maintained for
three yvears and will include the following information:
{1) the date of the check;

(2) the results: and

(3) the initials of the individual who performed the
check.

£. It 18 confirmed that the following monthly safety checks
of our remote afterloader device will be performed:

(1) timer asccuracy and linearity;




{3)

(4)

=l

measurement of source guide tubes to contirm length

to 1

mm accuracy;

backup battery test to verify emergency source
retraction capability upon power failure; and

procedures:

g£(1)

gl2)

g(3)

timer accuracy and linearity -- timer accuracy
will be verified with stop watch against typical
treatment dwell time settings while timer
linearity will be verified by calculating net
current from different dwell time settings and
corresponding charges collected, "end effect”
will be corrected by subtracting the charge
reading and the time of a smaller dwell time
setting from the charge reading and the time of
a bigger dwell time setting to obtain the net
charge and time:

measurement of source guide tubes to confirm
length to 1 mm accuracy will be verified by both
radiograph/autoradiograph and check ruler; and

backup battery test to verify emergency souce
retraction capability upon power failure will be
done as following:

1) activate the HDR unit;

2) cutoff the power supply to the HDR unit by
tripping a circuit breaker;

3) verify that the source has returned to the
storage safe by the room radiation monitor:
and

4} survey the HDR device with a surveyv meter to
ensure that the source has returned to the
fully shielded position in the storage safe.

h. It is confirmed that records of our monthly safety checks
will be maintained for three vears and will include the
following information:

(1)

(2)

{3)

the date of the checks;

the results of the checks;

for the source position accuracy check, the
programmed position and actual position of the
source following activation of the device; and
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(4) the initials of the individual who performed the
check.

The activity of the Iridium source is to be calibrated
in curie with a HDR-1000 chamber and an electrometer in
current mode. A 6F catheter connected to to HDR unit is
inserted into the HDR-1000 chamber and secured. Several
dwell positions in 0.25 cm stepsize are programmed to
ensure a "sweet spot"” is found in the HDR-1000 chamber.
The activity of the Iridium source is then calculated by
using the calibration factors of the HDR-1000 chamber and
the electrometer, together with the temperature and
pressure correction factors.

It is confirmed that calibration measurements and associ-
ated calculations will be maintained for three vears and
will include:

(1) the calibration date;

(2) the manufacturer’'s name, model number and serial num-
ber for both the HDR and the source;

(3) the manufacturer’s name, model number and serial num-
ber of the instrument used to measure the HDR device
output;

{4) the name of the individual who performed the measure-
ment; and

(5) the HDR radioactivity expressed in curie; and the
manufacturer’'s "expected” radicactivity atter decay
correction; these values should be within +/- 5 per-
cent.

It is confirmed that the medical physicist will be con-
sulted prior to performing further patient treatments
if the measured radioactivity differs by greater than
+/-5 percent from the manufacturer’s "expected" decay
corrected radiocactivity.

The dosimetry svstem to perform calibration measurements
consists of a HDR-1000 well i1onization chamber, or
equivalent; and a CNMC electrometer, or equivalent.

It is confirmed that the dosimetry system will be cal-
ibrated by a laboratory accredited by NIST or AAPM
within the previous two yvears and after any servicing
that may have affected the dosimetry system. It i¢ also
confirmed that the dosimetry system calibration records
will be maintained for inspection.
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The HDR physical source inventories will be performed
gquarterly. The inventory records contain the source
number (source 1ID), the nominal activity, and the
location of each source and the signature of the
Radiation Safety Officer. The inventory record will be
retained for five vears.

Emergency Procedures

b.
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