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Cassardra ¥, Fraziex
Materials Livensing Section
Nuclear Regulatory Commission
Reglon 11X
19 Roosevelt Road

len Ellyn, IL 6013
ket Control Number 90311

Dear Ms., Franzier:

we are working on the additional information yOU reguested 1n your letter dated
November 16, 1990, It is intantion to answer your questions within the
next several weeks., We wi however, not be able to sulmit the necassary

information |

y December 16th and therefore request that this amendment request
D Kept open f

r an additional 30 days.

Sincerely,

¥
Charles R, Wi L8N, Ph.D.
Radlation Safety Officer

W i mk

RECEIVED
DEC 20 1990
REGION I
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NCV 16 1990

M{ilwaukee County Medica) Complex
ATIN: Charles R, Wilson, Ph.D,

Radfation Sefety Officer
700 West Wisconsin Avenue
Miiwaukee, W1 53226

Gentemen:
We have reviewed your letter dated October 1, 1990, requesting an amendment to

License Nomber 48-04193.01 and find that we wil) need additional information
s follows:

1. Material

Please note that the maximum activity agprovod for the Micro Selectron
LDR Afterloading Device 18 3 curies. Please clarify vour request,

2. Proposed Users

8. In regards to your proposed users, Sectien 111, please confirm that
these individuels will be physicians as defined in Section 38,2 of
10 CFR Fart 35, and will hold one of tne medical specialty
certifications Visted in 10 CFR 35,040,

b,  Confirm that your Radiation Safety Comnittee will approve users for
this cevice who meet the qualificaticn as stoted above,

3,  TIraining

In reference to Section 1V, "Trainin? for Individuals", plecse submit a
more detailed description of the training requirement for individuals
us:?g }he efterlonder device, The description should include the
following:

a. Provide an outline of the training and experience you will recuire
for all afterloader device operators, This might include technicians,
authorized users, and supervised users or anyvone else who may operate
the afterloader device. Training should include the following:

Radiation protection and instrumentation;

Operatina and emergency procedures;

Desion, use, and junction of the unit, including safety

systems;

(&) On-the-job training in actua) operation of the afterloader
device (including "dry-runs"); and

(§) Met?od of Jetermining each trainee's competency to use the

device,
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Provide & description of the tratining and aualifications of your
instructor, Michae) T, Gi11in, Ph.D,

Section 1V.D, states that no other individua) 1s on-site during
treatment time, but support staff is available for telephone
consultations, Due to emergency situetions (1.e., source disconnect,
ete,) that could arise during the use of the device, you will need

to make provisions for having on-site individuals, (4.e., nursing
staff, etc,) trained in the use of the afterloader device and
emeraency procedures, Please clarify how you wil) ensure that
trained individuals are available onvsite at all times that the
device 1s in operation,

Provide an outline of the topics covered in retraining of your
individuals (4.e,, oncology, personnel, nurses, etc,) having
responsibiiity for the afterloader device, State the frequency of
retraining., Confirm that the retréining wili include "dryeruns®
of emergency procedures.

4, Facilities

Submit detailed calculetions of maximum radiation levels that wiM)
exist in each area (restricted and unrestricted) adjacent to and
above the room that houses the afterloader device. The calculations
should include the following:

(1) Provide calculations for each area adjacent to the afterloader
device room with the most adverse source or orientations and
source combinations considered, The calculations must demonstrate
that vour unrestricted arens adjacent to the treatment room will
have radiation levels less than 2 milliroentoen (m) in any
1 hour and less than cr equal to 100 mr in any 7 days (reference
10 CFR 20,106b711] and 21,

(2) Specify a') parameters used in your calculations, These
parameters include such factors as distance to area of
concern, type and thickness of material(s) used in barrier,
and transmission factor of barrier., (Calculations must he
provided for "worst cace" situations.)

(3) Indicate the maximum anticipatec workload data (e.qa., maximum
"on time" per hour and per week),

(4) Calculations for unrestricted areas mus: consider continucus
occupancy (4.e., occupancy factor of unity).

(8) Results of calculations are to be expressed in terms of
millirems in any 1 hour and millirems in any 1 week,
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b,

C.

Should calculations indiceate that the limits specified in 20,106 can
not be met in adioining unrestricted areas, 1t will he nocetsar{ to
outline steps taken to prevent overexposures to radiation, Options
you may consider are:

(1) Add shielding to the barrier in auestion, 1.e., modifying the
faci ity description,

(?) You may request an exemption and demonstrate that the
reouirements of paragraph 20.106(a) of 10 CFR Part 20 are
met, In this case, the applicant must include information
on average radiation levels and anticipated occupancy times
for each unrestricted area, The applicant must aleo maintain
records to support the assumptions used in justifying the
request for an exemption,

You may desianate and maintain your areas as restricted. It appears
from yvour application, Section V.D,2., that you will have areas that
will exceed the Yimits in Part ?0.1ﬂ%?b) for unrestricted areas and
therefore must he considered restricted (4,e,, room 4C98, Hallway,
Intestitia) spaces, and stairwe))), Please submit a more detailed
description for each restricted area. The description must include:

(1) The physical and administrative controls used to restrict
access to the restricted area,

(?) The number, wording, size, and location of warning signs to
be placed in the vicinity of the restricted area.

(2) The proaram for ensuring that personnel entering the restrictec
area receive proper instruction in accordance with Section 10,12,

(4)  The proaram for ensuring that personnel entering the restricted
area are monitored in accordance with Section 20,207,

(6) The Sgrveys that will be performed in accordance with Section
20,201,

In reference to vour veocuest to use the afterloader device in
locations other than the normal treatment room, please note that
any reauest for an alternate treatment room must be submitted to
the NRC for review and approval, Therefore, 1f you wish to have
other rooms desianated for use of the afterloader device, vou must
submit specified information for each location, as described in
the Encloture, "Information Required for Licensing Remote
Afterloading Devices." In addition, please describe the checks
that will be conducted after each move and before use to ensure
proper operation of both the device and associated safety systems
(e.0., interlocks, lights),
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This 4s in reference to your indication that the afterloader device
may be used in the radietion oncology treatment room, Please

rovide your procedures for assuring that only one device 1s in
operation at & time,

Reaerding Section V.C.6., please indicate what §§%*§5*¥_§g*$¥§ must
be token before the afterloader device can be r [ r
entry interlock has been tripped,

Please confirm that the room housing the afterloader device will
have a permanent radiation monitor capable of continuously
monitoring source status., Please also confirm that:

(1) The radiation moniter must provide visible notice of an
afterloader device malfunction that results in an exposed
or partially exposed source, and must be obgervable by an
individua) entering the treatment room,

(2) The radiation monitor must be equipped with & backup power
supply separate from the power supply to the afterloader
device (may be a battery system),

(3) The radiation monitor must be checked with a dedicated check
source for proper operation each day before the afterloader
device 1s used for treetment of patients,

(4) You must maintain a record of the monitor check described
above for three years. The record must include the date of
the check, notation that the monitor indicates when its
detector is and 1s not exposed, and the initials of the
individual who performed the check,

(8) 1f a radiation monivor is inoperable, you must require any
individual entering the afterloader device treatment room to
use a survey instrument or audible alarm personal dosimeter to
monitor for any malfurction of the source exposure mechanism
that may result in an exposed or partially exposed source, The
instrument or dosimeter must be checked with a dedicated check
source for proper operation at the beginning of each day of use
?:? 8 record of the check must be maintained as described in

above,

(6) You must promptly repair or replace the radiation monitor if
it 1s inoperable.
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Please note that in Yieu of having & permanent rediation monitor,
you may comnit to providine personnel with an audible alarm persona)
dosimeter or performing & survey with a calibrated and operable
rediation survey instrument after each exposure or use of the
afterlonder device to determine that the sea‘oa source has been
returned to its shielded position, This survey should include
connectors and applicetor apparatus, such as catheters, tubes, and
needles, A record of these surveys must be maintained for three
years and should contain the date of survey, & description of
survey instrument used (mode) end serial numbers), background
reading, survey reading, d the initials of surveyor. Please
confirm that 4f a survey indicates source exposure you will
immediately implement your emergerncy procedures,

6. Operating Procedures

£

b,

d.

L

Please confirm that whenever the afterloader device 1s either
unattended or not in use thst the keys wil) be stored in an area
inaccessible to unauthorized individuals.

Please confirm that checks made to ensure the proper function
of the afterloader device are performed on the day of its use,

Please confirm that you wil) perform and maintain records of al)
checks including tests of the Tnterlocks; repreducibility of
source positioning with 2 the catheter to within + 1 mi1limeter;
verification of source , >sition indicators (e,g., 1ights, alarms,
room monitor); and inspection of guide tubes for kinks and other
imperfactions,

Please confirm that treatment time calculations will be independently
verified before treatment is begun.

Please provide us with the name and qualifications of the Oncology
Physicist who will perform calibrations of the afterloader device.

Please provide us with a copy of your calibration procedures, as
supplied by the manufacturer, Please confirm that vour calibration
procedures will include dose accuracy to within ¢ § percent,

travel time error, and accuracy of timing device.

Please commit to performing calibrati ns at a specific frequency.
We recommend that calibrations he performed after each installation
of a new source and monthly thereafter,

Please confirm that 211 perscnnel involved with treating patients
on the afterloading device will be monitored in accordance with
20 CFR 20,202, including whole body badges to be worn by persons
entering the restricted area,.
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6. Emergency Procedures

Submit a copy of emergency procedures and specify that these procedures
will be posted near each place of use. As a minimum, vour procedures
should include:

a. When the procedures are to be followad;

b. Step-by-step actions and by whom these actions are to be taken;

¢. Give first consideration to minimizing exposure to patient;

d, Require securing area, posting warning notice; and

e. Provide names and on~duty/off-duty telephone numbers of at least
two people to be notified,

7. Source Exchange

Section IV,B. indicates that sources are ~xchanged with every use;
please provide a description of the procedures used by the
individuals who will conduct the source exchanges, In addition,
describe additional training (i.e.,, safety precautions to be
observed) provided to individuals conducting source exchanges.

We will continue our review of vour application upon receipt of this information,
Please reply in duplicate, within 30 days, and refer to “ontrel Number 90311,

Upon failure to file an answer within the specified time, we will consider
that you have abandoned your request and will void this action, This is
without prejudice to resubmission of the application,

If you have any questions or require clarification on any of the information
stated above, you may contact us at (708) 7905626,

Sincerely,

Cassandra F, Frazier
Materials Licensing Section

Enclosure: Information
Required for Licensing
Remote Afterloading Devices

Rlllﬁ.

Fra%fz;/rr

11//4/90
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Low Dose Rate Remote Afterloading Syswtam
At MOMC and FMLY

Description of Sources
A, Bource Description

1. Ir-102
2., I1r-192 meeds in ribbon form from Best Industries or Nuclear
Products, Ino, or Ir-182 wire from Ameraham or ClSUS

3, Meximum activity ie 185 GBg (6 Ci)
4. Maximum nusber of sources isg 10

D, Device Description

1. Manufacturer! Nucletron
2. Model nawe: Micronalectron LDR

Intenoed Use:

To be used for interstitial and intracavitary treatwent of cancer to
augnent the existi'g prograw in brachytherapy. Thie is the low dose rate
unit and does not represent a significant change in the normal practioe
of brachytherapy.

Proposed Users:

Radiation Oncology . linical faculty, who are all board certified
phyniciane in Radistion Oncology or the equivalent. These physicians
will be supported by the Physios and Dosimetry staff of the Department of
Radiation Oucology.

Training for Individuals

A Devices operators are the physician and physice staff of the
Departuent of Radiation Oncology.

B. The sources are exchanged with each use, Sources are prepared and
Lested by the Mysies and Dosimetry staff of the department. Bince
the sources sre the normsl strength for radiation brachytherapy, no
spoclial skills are required,

€. Kich"l y A Gilliﬂl ‘,Vh’D.
Asgooiate Profesaor
Radiation Oncolegy
Medical College of Wisconsin

D, This deviece is used for 24 hours per day for the duration of the
implant whioh may last up to one week. No other individusl is on-site
during this entire “ime. Support staff is available for telephone
consultations,

CONTRAL ! ONk11
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B, The device is tested prior to each use to insure proper source

transfer, ,roper time measurement, and proper unit functioning, There
are no swergency procedures requirad for this low dose rate unit. No
dooumentation of this is made.

V. Facilities
A. Attached is a floor plan of the room 4066 and adjacent areas (Fig. 1).

he roon above 60O mud below 3096 are of identical layout, The
distance from functional floor to functional floor is 18 feet (4.6 m)
and the floors are compomed of 6" of concrete, There is ar
interstitial sprce containing heating and cooling ducts and other
utilities looated between the funmo::‘l.nrlwr. This -p;: ::
occupled only during inspections Lenance work, -
botw&a the functional floor and the floor of the interativicl 3
piatform is 10 feet (3 m) This walk platform is concrete 2.5"
thick, (Hee attached diagrammstio section (Fig. 2) of interior
partition and ceiling)

The Tollowing is & summary of the main materials in the walls, floor
and ceiling:

South wall: No shielding required, outside sares is shove grade.

Fasl wall:  Gypews wall board, 1 1/4" total thickvess on metal studs
and lead shieldiog 1/4" (6.8 mu) to a bheight of 7 feet
(2.1 w). Adjacent area is a patient room and is
unrestricted.

North wall: Lead shield, 1/4" (6.5 ma) to a haight of 7 feet (2.1 m).
Adjacent area im bospital hailway and is unrestricted.

Vest wall: Qypsum wall board, 2 1/2" total thickness on petal studs
and lead shielding 1/4" (6.3 mm) to & height of 4.0 feet

(1,87 m). Adjacent area is emergency stairwell and is
unrestricted.

Floor: €" conorete in floor plus 2 1/2" concrete in interstitial
walk platfors, adjacent area below is a patient room,
distance between floors is 18 feet.

Celling: Same as floor.

Distsnce from center of bed, roow 4096 to following areas:
Eoom 3C96 and 5006 : 18 feet (6.5 u)
Fourth floor interstitial space: 10 feet (3.0 ")
Third floor interstitlal space : 8 feet (2.4 u)

Room 4098 t 10 feet (3.0 m)
Hallway ¢ 12 feet (3.7 m)
Stairwell : 6 feet (1.8 m)

I, The primary treatment room has ¢losed circuit TV and 4 separate
andio system., Since this is a low dose rate unit, failure of any
component. of the visual or andio system will not prevent the
syutes from being used, as there are no special patient monitoring
requirements for normal bhrachytherapy. 2 1

A

2 CON



10704780

14: 28

c.

D.
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3.

4.

5.
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The norsal treatment roow has a door iuterlock. The institution
reserves the right to use this device {n locations other than the
norsel treatment room If it ie decided that there is & compelling
reason to do so.

All rooms containing patients who are undergoing a brachytherapy
treatment are appropriately labeled.

There might be & possibility of using this device in one of the
Radiation Oncology treatment rooms. Thinking is the means of
sesuring that other devices are not turned on to make radiation
while veing the remote afterloader.

A radistion nessuring device is present for esch
petient, independent of the use of the afterloading systes.

To the best of our understanding of this device, once the sources
have been withdrawn, a separate action suet be taken to redrive
the sources out to the treatment position.

Shielding Bvaluation

1.
2.

The maximum "on-time" is on the order of 1 week treatment.

The activities of implants to he performed in Room 4096 will vary
but adjacent unrestricted areas on the fourth floor will be
surveyed to insure compliance with Section 20.105(b). It
exporures Ir auy ares exceeds the limits in Section 20.106(b),
the rooms 5095 and 3CHE will be surveyed. If exposures in the
follewing aress exceeds the limits in Bection 20.106(h), the
actione indicunted will be taken.

&, Room 4098, distance, 12 feet (5.7 m)
Accesy Yo this room will be restricted. No patient will
be housed in thie roowm while the implant is in progreas.

b. Hallway
A 180 exposure line representing 2 mR/hr will be marked on
the floor of the hallway and signs will be placed restricting
access te the ares behind this live to only radiation
workers. DPortable bedside shields (2 available) will be
used 1o minimire the area of the hallways so restricted.

¢. Interstitial Spaces (above and below room 4096)
These spaves are norsully locked and access is limited to
ongineering persounel. When exposure rate exceeds limits
in Section 20,105(b), engineering personnel will enly be
allowed access to these areas when accompanied by a member
of the Radiation Safety staff. Engineeriug will be notified
of each implant for whioh *his restriction applies.

PNTRCL 8. 90811
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d, Stairwell .
Because of its loostion, this stairwell ie infrequently used
and occupancy is essentislly nil. In the event axposure
levels exceed limits, signs will be placed iu the stairwell
on the fifth floor and third floors stating that the area
betwoun the fifth and third floor is & restricted area, and
directing auyone to exit the stalrwel]l on the fifth or third
floor exvept ln case of an emergency. It is unlikely even in
the event av individual ignores the warning signe that the
individoal will be exposed to & significant fraoction of the
reconpended saxiasum annual dose of 0.5 rewm for a weaber of
the general public booouse of the limited Lime it would take
Lo go betweon floors (estimated time less than 16 seconds).

Yor restricted areas, the normal controls will be used,

Vi, Operativy Procedures

B,

1.
2.
3.

4,

Written standard operatiog procedures have been developed,
Coples have been dirtributed to the Physios and Dogimetry staff.

When not in use, the remote aftorloading system is kept in the
Brachytherapy Boom withiv the Department of Radiation Oncology,
Milwaukee County Medioal Cowplex. The troatment room 18 & normal
hospital roow and {s used for normal pat ol care when the unit is
not in this room.

When the device is used, the patient who i to be treated with it
is the only patient iu the room.

8ince the device is uvsed very infrequently, daily checks are not
nade,

Calibration of Device

It ir not necessary to calibrate this device nor is it posaible to do

850,

All sources used in brachytherapy are calibrated following the

recommandations in AAPM Report 13,
V11, Emergency Procedures

Emergency procedures are not required for this device.

VI1I. Waste Disposal

Sources sre dirvosed of by returning thea to their manufacturer.

. 90311
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Disgramatic section of intarier partition
and celling illustrating fune*ional floors
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