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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.

~ COPY

 ZBSL JRIT R ST rat e




LR TS W e TR T R R R e R e A e e e A

LR e e

L

£ e e

NRC Form 374A - WS NG REGULATORY COMMISSION

(5-84)

e S e et W e e atTs (Y

)
S

BLUS TS e T Ve e\ e\ re\ e

PAGE 3 oF

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
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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.
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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.



Item 10.2 (cont.) Page 3 of 5
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 r<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>