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(10-89) . . U.S. NUCLEAR REGULATORY COMMISSION PACkmendment o —1g— PA%ES
o MATERIALS LICENSE
i Pursuant 1o the Atmic Energy Act of 1984, 4y amended. the Energy Reorganization Act of 1974 (Public Law 93-438), and Titie 10. 1
| Code of Federal Regulations. Chapter | Parts 30, 31, 32, 33, 34, 35, 39, 40 and 70. and in rehance on statcinents and representations heretofore | d
l made by the licensee, a license s hereby issucd authonizing the licensee to receive, acquire, possess. and transfer byproduct. source, and special &
nuclear material designated below . 10 use su-h material for the purposets) and at the place(s) designated below ; to deliver or transfer such material .
to persons authorized to recene i i accordance with the regulations of the applicable Part(s). This license shall be deemed to contain the conditions |
pecified 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 |53
Regulatory Compussion now or hereatter in eftect and to any conditions specified below A
o ZLE S T $
Licensee . In accordance with letters dated ;
i . September 30, 1996 and November 1, 1996 :
1. Columbia HCA Health Services | 3. License number 35-12091-02 is amended in 5
S of Oklahoma, Inc. its entirety to read as follows: "
. dba Columbia Presbyterian Hospital ‘ 3
5 2 700 N.E. 13th Street - .
i Oklahoma City, Oklahoma 73104 | 4 Expiration date July 31, 2002 %
7 5. Docket or 030-17190 N B "
e A T il - Reference No i -
| 6 Byproduct, source, and or 7. Chemical and/or physical 8. Maximur. amount that licensee
spectal nuclear matenal form may possess al any one uime
under this license
A. Cobalt-60 A. Sealed sources A. 14,500 curies (402
(General Electric sources of not more

Model 43047)

i

|

% Company AB Elekta than 36 curies each)
:

|

|

i

9. Authorized storage:

A. For use, installation, source replacement and temporary storage of a Leksell
Gamma System Model 23004 Type B (a.k.a Gamma Knife or Cerebral Stereotactic
Radiosurgical Unit) radiation therapy unit for the treatment of humans.

i CONDITIONS
'i 10. Licensed mater:: 1y be used only at the licensee's facilities located at 700 N.E.
13th street, Okluhoma City, Oklahoma.
§l 11. The Radiation Safety Officer for this license is Clifford W. Richter, Ph.D.
il 12. Licensed material shall be used by, or under the supervision of, Clinton A. Medbery,
. I1I. M.D., John R, Taylor, M.D., or Astrid Morrison, M.D.
" 4
B 13. Gamma Knife Physicist: Clifford » Cfichter, Ph.D. B
gy 14. A.  The Gamma Knife shall be tested for leakage and/or contamination at intervals ]?
not to exceed 6 months or at such other intervals as specified by the iz
, certificate of registration referred to in 10 CFR 32.210. I
% l ot
8
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MATERIALS LICENSE
SUPPLEMENTARY SHEET

Amendment No. 10

In the absence of a certificate from a transferor indicating that a leak test
has been made within 6 months prior to the transfer, a sealed source or
detector cell received from another person shall not be put into use until
tested.

The test sample shall be taken from selected accessible surfaces of the Gamma
Knife. The selected accessible surfaces should be those surfaces on which one
might expect contamination (if there were to be leakage) to accumulate and
shall include the inner surface of the most frequently used helmets. A minimum

of a single wipe of the entire surface of the collimator will be taken.

The leak test shall be capable of detecting the presence of 0.005 microcurie of
radioactive material on the test sample. If the test reveals the presence of
0.005 microcurie or more of removable contamination, a report shall be filed
with the U.S. Nuclear Regulatory Commission in dfaardarfe with

10 CFR 30.50(b)(2), and the source shall be remcved imme iately from service
and decontaminated, repaired, or disposed of in aﬁcorJJan with Commission
regulations. The report shall be filed within 5 days of the date the leak test
result is known with the U.S. Nuclear NvJuxutor, Lcnw\é;.un, Region [V, 611
Ryan Plaza Drive, Suite 400, Arlington, Texas 76011, ATIN: Director, Division
of Nuclear Materials Safety. The report shall specify the source involved. the
test results, and rorrective action taken.

lests for leakage and/or contamination shall be performed by the licensee or by
other persons specifically licensed by the Commission or an Agreement State to
Perform such services
The licensee is exempted from decommissioning financial assurance requirements for
possession of licensed material in sealed sources in quantities greater than the
limits in 10 CFR 30.35(d) for the purpose of source changes only This exemption 1is
granted for no more than 30 days for any one source change

A. Access to the Gamma Knife room shall be controlled by a door at each entrance
Such doors shall be normally closed

Each entrance to the Gamma Knife room shall be equipped with an electrical
interlrck system that will remove the patient from the focus beam of radiation
upon opening of any entrance door. The interlock system shall be connected in
such a manner that the patient cannot be returned to the focus beam until all
treatment room entrance doors are closed and the control is reset at the
control panel.

Electrical interlecks on entrance doors tc » Gamma Knife room shall

for proper operation at least once every 6 months. Records of test resul
shall be maintained for inspection by the Commission. Records may be disposed
of following Commission inspection

L.
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Amendment No. 10

In the event of malfunction of any door interlock, the Gamma Knife control
shall be locked in the "off" condition 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.

LSO A0 0L 0L WL 0L 0L 0L WL

Any changes made in the treatment room shielding, location of the unit within
the treatment room, or use of the Gamma Knife unit that could result in
increased radiation levels in areas outside the Gamma Knife treatment room
shall be evaluated by a radiation survey made in accordance with Condition 18
and reported to the Commission within 30 days following completion of the
change(s).

T
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Relocation of the Gamma Knife unit to a new facility is not permitted without
prior approval of the plans and details by the commission. Following such
approval and relocation, a radiation survey shall be made in accordance with
Condition 18. and reported to the Commission within 30 days after completion of
the move.
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Before initiation of a treatment program, and subsequent to each installation of a
Gamma Knife source, radiation surveys and tests shall be performed in accordance
with the following:

vl
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A. A radiation survey shall be made of:

(1) The Gamma Knife source housing, with the shielding door closed. The
maximum and average radiation levels at ! meter from the Gamma Knife
housing in the closed position shall not exceed 10 milliroentgens per hour
and 2 milliroentgens per hour, respectively.

All areas adjacent to the treatment room with the Gamma Knife shielding
door in the open position. The survey shall be performed with a phantom
in the focus beam of radiation and shall clearly establish:

4118

T

(a) That radiation levels in restricted areas are not likely to cause
personnel exposure in excess of the limits snecified in
10 CFR 20.1201.

8 T8 AT e

(b) The quantities of radiation in unrestricted areas do not exceed the
limits specified in 10 CFR 20.130]

W S

T

Tests shall be made to determine proper operation of:

R

(1) Electrical interlocks on entrance doors to the Gamma Knife treatment room.

(11) The Gamma Knife treatment timing device.
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Amendment No. 10

A report or the results of the above surveys and tests shall be sent to the
U.S. Nuclear Regulatory Commission, Region IV, 611 Ryan Plaza Drive, Suite 400,
Arlingion, Texas 76011, ATTN: Director, Division of Nuclear Materials Safety
not more than 30 days after each installation of a teletherapy source.

R
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The following shall be performed by the manufacturer or persons specifically
licensed by the Commission or an Agreement State to perform such services:

&

A, Installation, relocation, or removal of Gamma Knife units containing sources.
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B. Source exchange.

T 74T 7T 7

o Any maintenance or repair operations on the Gamma Knife unit involving a
mechanism that couid expose the source, reduce the shielding around the
sources, or compromise the safety of the unit and result in increased radiaiton
levels.

The licensee shall comply with the provisions of Title 10, Code of Federal
Regulation, Part 35, "Human Uses of Byproduct Material," Sections 35.600 through
35.647, except Section 35.2@(0)(2), (3), and (6) and Section 35.634(a)(3) and (4).
32
Except as specifically nrovided otherwise in this license, the licensee shall
conduct its program in accordance with the statements, representations, and
procedures contained in the documents, including any enclosures, listed below,
except for minor changes in the medical use radiation safety procedures as provided
in 10 CFR 35.31. The U.S. Nuclear Regulatory Commission’s regulations shall govern
unless the statements, irepresentations, and procedures in the licensee's application
and correspondence are more restrictive than the regulations.
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A, Application dated April 21, 1996
B. Letters dated September 30, 1996
C. Letter dated November 1, 1996
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FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Originai Signed By
Vivian H. Campbeil
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By bt .
NucTear Materials Licensing Section
Region IV
Arlington, Texas 76011
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Oklahoma City. Oklahoma 73104-5070
Phone (405) 271-5190
COLUMBIA s home page is nip 'www columiia net
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e COLUMBIA
Drvocinrtor
o CODVEICT ic
700 Northeast 13th Street
Okiahoma City. Oklahoma 73104-5070

Phone (405) 271-5100
COLUMBIA s home page is http  www coluimbia net

November 1, 1996

Vivian H. Campbell, Health Physicist
Nuclear Materials Licensing Section
Region IV

U. S Nuclear Regulatory Commission
611 Ryan Plaza Dr., Suite 1000
Arlington, Texas 76011

Re: License #: 35-120391-02
Docket #: 030-17190
Control #: 466078

Response to your request for added information dated October 31. 1996
Dear Ms. Campbell:

Please find enclosed a detailed resgonse to your request for additional
information. This response will follow your module detailing the request.

Quality Management Program

Due to the complexity of the gamma knife written directive. we have elected to
used the Treatment Planning Protocol as the written directive. This protocol
is derived by an authorized user. It contains:

the target coordinates
the collimator size
the plug pattern

the total dose

the treatment time

DTQ0TowN

The written directive will be signed by the authorized user. In order to
assure that the treatment parameters are in accordance with the written
directive, it will be verified and signed by a medical physicist.

Verification will be performed by an authorized user and another qualified
individual to assure that the stereotactic frame coordinates on the patients
skull match those on the treatment plan (written directive) and that the films
used to determine frame coordinates positively and unambiguously identify the
right and left hemispheres.

Dose calculations will be checked by a medical physicist or an authorized user
who did not perform the original caiculations.

The treatment planning protocol will be signed or initialed at the end of each
target treatment. When the treatment is completed, the authorized user will
review, sign and make a notation that the treatment was delivered as



prescribed.

Our program review for the QMP incudes review of all written directives. This
verifies comgliance and effectiveness of the program. When deviations occur,
all recordable facts will be preserved to determine the cause of the
deviation. Then corrective action, if indicated. will be implemented to
prevent recurrence. The program will be evaluated at least annually. Records
of relevant facts. corrective actions, and annual reviews will be maintained
for at least three years.

Item 5:

Qur current source strength is 6208 Curies of Co-60 on 7-1-96. I believe that
6700 Curies (less that 10% more than we received) plus the decayed sources to
be removed would be more than adequate.

Item 9.3:

Record of training of individuals will contain the date, duration of training,
and the topics covered.

Item 10.2:

Calibration of survey meters will be completed annually. The report will be
dated with the result of the calibration and the name of the organization
providing the service. These records will be maintained for at least three
years.

Item 10.6:

The Leksell Gamma Knife comes complete with a color CCTV and intercom. We has
installed an additional CCTV and intercom in the room (a total of two).
Patients will not be treated unless there is a functional CCTV and intercom.
There is no viewing window.

Item 10.7:

The Gamma Knife suite is in radiation therapy, which 15 locked when not
occupied. The door to the treatment unit is posted with a "Caution
Radioactive Material' and a 'Caution Radiation Area’ sign. Currently there is
a red beam on warning light over the door (this is to be changed to another
type radiation warning sign that 1ights when the beam is "on’). Warning
lights are also on the unit and the control console.

We have a remote area monitor installed at the control console. The door is
interlocked to the unit in a conventional fashion.

We have enclosed a copy of our response to tests required after installation
of a teletherapy unit r-auired by 10 CFR 35.645 dated 10-25-96. This was
mailed this week.

Item 10.8:

As noted in the previous paragraph, surveys have been completed to insure




compliance with Parts 19 and 20.
Since the gamma knife suite is located in radiation oncology, controls exist
to insure that the department is locked when not occupied. Only trained

employees in this area are issued keys. The gamma knife control is locked
when not in use.

Except for the treatment room during use, and during emergency situations,
there are no restricted areas.

Clearly visible 'Caution Radioactive Materials’' and 'Caution Radiation Area’
sign are posted at the entry door to the gamma knife suite.

In order to address the possibility of a worker exceeding the 1imits in 10 CFR
knife will be INStrUcted and Tseved Bontcor inp dovicen 0 MIEh the gamms
The surveys required by 10 CFR 20.1501 and 35.641 dated 10-25-96 are enclosed.
Item 11.1:

We have adopted Appendix D of RG 10.8, Rev. 2.

Item 11.2:

We have adopted Appendix F of RG 10.8, Rev. 2.

Item 11.3:

We have adopted Appendix G of RG 10.8, Rev. 2.

[tem 11.4:

We have adopted Appendix H of RG 10.8, Rev. 2 and/may use a licensed
commercial source to provide leak testing services.

Item 11.21:

Enclosed with our report of required tests dated 10-25-96, we have enclosed an
Emergency Procedure. These items are addressed.

Item 11.23.1:

The GSR unit may be operated for testing and measurements by a trained medical
physicist. When used for patient treatment and authorized user and a medical
physicist will be present.

The unit will only be used for required tests and measurements that are needed
to insure regulatory/safety purposes in preparation for and to treat human
disease processes.

Item 11.23.2:

Safety device checks will be done following marufactures recommendations.



Test frequency on some items are day of use, others weekly/monthly.

If any malfunction is noted that would affect clinical use. the urit will not
be used until it has been serviced or otherwise cleared by the manufacture as
safe for clinical use.

Item 11.23.3:

The periodic spot check will be performed once each calendar month of use by a
medical physicist. If the spot check is not performed by the GSR physicist,
it will reviewed and signed by the GSR physicist within 15 days of being
conducted. The monthly spot check for the month of the annual calibration
will be incorporated into that report.

Item 11.23.4:

Elekta will perform routine preventative maintenance to ensure that systems
that deteriorate from use are identified and replaced.

Item 11.23.6:

Reports of surveys will be done after source changes, modification of the GSR
unit or treatment room, or any other time that it would be suspected there
would be a change in the radiation levels around the unit or room.

Certain reports are required to be send to the NRC per 10 CFR 35.641.
Enclosed is a copy of the report dated 10.25-96.
Item 11.23.8:

The Radiation Safety Officer maintains all recerds relating to the license and

sugporting documents, personnel dosimetry records, survey instrument

calibrations/day of use checks, day of use beam monitor checks, day of use |
checks of audible alarm personal dosimeters, calibration of dosimetry systems
used for the full calibration, calibration/intercomparison of dosimetry
systems used for spot check measurements and training of new personnel and the
annual refresher courses.

Item 11.23.9:

Enclosed with our report of 10-25-96 is the Emergency Procedure posted at the
console, along with the notification list.

The Emer?ency Procedure will be practiced at least once per year. A record of
that drill will be maintained.

As we discussed, we have a team from Elekta Sweden here next week (November 4)
to assist us in treating patients (starting Wednesday), provided we have our
license. If you need any additional information and cannot get in touch with
me. please call 405-271-6445 and have me paged.

I appreciate you help in this endeavor and would 1ike to invite you up to view



patient treatment. Thanks again for your help.
Sincerely,

Clifford W. Richter, Ph. D.
Radiation Safety Officer
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October 25. 1996

Vivian H. Campbell, Heaith Physicist
Nuclear Materials Licensing Section
Region IV

U. S. Nuclear Regulatory Commission
611 Ryan Plaza Or., Suite 1000
Arlington, Texas 76011

Re: License #: 35-120391-02
Control #: 466078

Reports of teletherapy surveys, checks. tests. and measurements (35.645)
Dear Ms. Campbell:

Please find enclosed reports required after the installation of our Leksell
Gamma Knife teletherapy unit.

The unit is a Leksell Gamma Knife Model 23004 ('B’ model), containing 6208
Curies of Co-60 on July 1, 1996. The installation was completed on October
17, 1996 by Elekta personnel.

1) The following safety features were tested and were found to function
properly:

a) The electrical interlocks at the entry door.

b) The beam condition indicators on the treatment unit, over the
door. and at the treatment console.

c) The patient viewing system (CCTV) and two way communication
system.

d) The proper opening and closing of the electrically assisted door
from both inside and outside the room.

These items demonstrate compliance with 10 CFR 35.634(d).
2) The enclosed report of the survey of the teletherapy head gg:t1a11y
completed on August 23 and completed on October 2, 1996. max imum
value (2.3 mR/hr) was measured in a small area directly in front of the
shielding doors. The average value was 0.68 mR/hr.
This survey demonstrates compliance with 10 CFR 35.641(1). fi[h/ 1222 09

3) The radiation survey was completad on October 16. 1996, with a Ludlum
14C GM survey meter calibrated on October 1§. 1996. (3{4&1

The survey was conducted with the helmet in the maximum out positio
This resulted in the highest radiation exposure in all areas.

Th Ko,
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The locations are noted on the enclosed drawing. The measured radiation
levels were measured at one foot from the barrier. Recorded levels and
locations are the maximum observed for that barrier. The background was
measured at 0.03 mR/hr.

Location Occupancy Exposure Rate Exposure per week
1) Control area 1 0.03 mR/hr 0 mR
2) Entry door 1 0.04 mR/hr 0.1 mR
3) West wall 1/4 0.03 mR/hr 0 mR
4) North wall 1/16 0.12 mR/hr 0.1 mR
5) East wall 1/16 0.05 mR/hr 0 mR
6) Roof 1/16 0.5 mr/hr 0.3 mR

The February 13, 1996 Radiation Protection Design calculated a maximum
beam "on" time of 9 hours per week. This beam “on" time and occupancy
factors were used to evaluate the weekly/annual expcsure values.

There is no area where an individual could receive more than 2 mR in any
hour or more than 100 mR in a year. considering occupancy and the design
use factor of the gamma knife.

;gig4§urvey demonstrates compliance with 10 CFR 20.1301 and 10 CFR

4) The output of the unit was measured on October 16, 1996 with a Capintec
PR-05P ionization chamber. This chamber was calibrated by K & S
Associates, Nashville, Tennessee on October 15. 1996 (an AAPM Accredited
Dosimetry Calibration Laboratory).

The output the unit at the focus of radiation with the 18 mm helmet was
measured to be 368 rads per minute (3.68 Gy/min) at the center of a 16
cm spherical phantom of water equivalent plastic, per Elekta procedures.
Dose was calculated using the AAPM TG-21 protocol.

If you have question concerning the results of this survey, or need other
information. please contact us.

Sincerely,

WA JesE, Pl

Clifford W. Richter, Ph. D.
Radiation Safety Officer
Director of Medical Physics
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LEKSELL GAMMA KNIFE, type B (23004)
Measurement points according to NCRP 33
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General Operator Safety Instructions

1)

2)

3)

The operator shall insure that onl{ the patient is in the room when the
unit is operated. The operator will be the last person out of the room
and close the entry door.

The unit shall not be operated without a means to see and communicate
with the patient.

If the radiation monitor in not operational, any individual entering the
treatment room must use a survey instrument or audible alarm personal
dosimeter to monitor the room for any malfunction of the source exposure
mechanisn. The monitor shall be promptly repaired or replaced if it is
inoperable,



EMERGENCY PROCEDURE - GAMMA KNIFE

Due to the complexity of this procedure and significant risk of radiation
exposure, only trained individuals may enter the room during an emergency.

The emergency will be noted by indications on the control, CCTV, intercom,
patient monitors, etc. The shielding doors of the unit take approximately one
minute to close (with retraction of the patient from the treatment position).
Entry into the treatment room in most emergency situations will result in
radiation exposure to personnel.

1) Avoid the area of the maximum radiation as much as possible.
radiation area is noted on the floor.
concern.

The high
Patient safety is the primary

2) Follow the detailed instructions for removal of tne patient and closing
the shielding doors of the unit. The instructions are attached.

3) Try to estimate the time and your location in the room during the
emergency.

4) If the shielding doors of the unit can not be closed, lock the entry
door and post a notice of the situation. Immediately notify the R.5.0.

5) Notify the Radiation Safety Officer of the emergency.

6) If the emergency involved a malfunction of the unit, do not use the unit
until Elekta has been notified.

Emergency Call List:

Cliffford W. Richter, Ph. D. 271-3867 office 340-1195 home
Radiation Safety Officer 627-4854 cellular 636-8478 pager
Clinton Medber{. M. D. 271-3866 office 524-4163 home
Radiation Oncologist 820-3056 cellular

Max D’'Souza, Ph. D. 271-6445 office 528-1313 home
Medical Physicist 833-2396 cellular 967-4862 pager

The hospital operator (271-5477) can page these or other staff.
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K&S Associates, Inc.
G 1926 Elm Tree Drive  Nashville, Tennessee 37210-3718

Voice 615-883-9760  Fax 615-871-0856 Schedule 800-522-2325

ACCREDITED DOSIMETRY CALIBRATION LABORATORY
CALIBRATION REPORT

SUBMIT "ED BY: COLUMBIA PRESBYTERIAN HOSPITAL
700 NORTHEAST 13TH STREET
OKLAHOMA CITY, OKLAHOMA 73104.5070

INSTRUMENT: CAPINTEC PR-05P #CI1.078460

KEITHLEY 35614 #17942 @*
REPORT NO .. 6073 J
TEST NO.: 96690
REPORT DATE. OCTOBER 15, 1996 \js ‘

The CALIBRATION FACTORS contained in this report were obtained by intercomparison with
instruments calibrated by, or directly traceable to, the National Institute of Standards and Technology
(NIST). K & S Associates, Inc. is licensed by the State of Tennessee (R-19075-G97, R-19136-B00) to
perform calibrations, and is recognized by the American Association of Physicists in Medicine (AAPM)
as an ACCREDITED DOSIMETRY CALIBRATION LABORATORY with special accredit.tion for the
calibration of brachytherapy sources and well chambers. As part of the accreditation K & S participates in
a measurement assurance program conducted by the AAPM and NIST.

The CALIBRATION FACTORS stated herein are valid under i.ie conditions specified. It is the wnstrument
user's responsibility to perform the appropriate constancy tests prior to shipment and after return from
calibration. It is also the responsibility of the user to assure “hat the interpretation of the information in
this report is consistent with that intended by K & S Asscciates, Inc.

ANSI standards require that this report not be reproduced except in full without the written
permission of K & S Associates, Inc.



K & S ASSOCIATES, INC. Test No. 96690

IONIZATION CHAMBER CALIBRATION

DATE: 10/12/96

SUBMITTED BY: Columbia Presbyterian Hospital
Oklahoma City, Oklahoma

CHAMBER:
Mfgr: Capintec
Model No.: PR-05P (0.07 ml, C552)
Serial No.: CI1.078460
ORIENTATION / CONDITIONS:

white stripe toward source,
with polystyrene Co-60 build-up cap

ION COLLECTION EFFICIENCY (A;,,): 0.998

POLARIZING POTENTIAL: -359 V on thimble =~ CHAMBER LEAKAGE:<1 x 10°15 A

BEAM QUALITY ~EXPOSURE ~ SCD  CALIBRATION CLASS
HVT (mm) HC. kVp RATE (cm) FACTOR
Co-60 - = 25R/min 80 N=4774x10%RC 11

Ny = 4.197x 108 Gy/C

COMMENTS: Ngae / (Ny Ajgp) = 8.60 x 103 Gy/R

Calibrated by: ) . Reviewed by:
Title: S i v (SO Title: ﬁﬂlc e’L
Checked by: }.V D Prepared by M D Log C-32  Page 301

ACCREDITED DOSIMETRY CALIBRATION LABORATORY Page - 2 of 4



K & S ASSOCIATES, INC. Test No. 96690

ELECTROMETER CALIBRATION
DATE: 10/12/96
SUBMITTED BY:  Columbia Presbyterian Hospital
Oklahoma City, Oklahoma

INSTRUMENT:
Manufacturer:  Keithley
Model No.. 35614
Serial No.: 17942
SCALES, SWITCH POSITIONS, CONDITIONS:
BIAS: 100%, + (other settings good),
CURRENT SUPPRESS' OFF. RANG”
POLARIZING POTENTIAL: -359V  LEAKAGE +23x10°14 A

LINEARITY: within +/-0.1 % or the precision of the reading, whichever is greater, except as

noted.

CALIBRATION FACTOR:

FUNCTION UNITS CALIBRATION FACTOR

108 ¢ N/A 1.006 C/rdg
COMMENTS:
Calibrated by: WS‘ Reviewed by:
Title: 5u?<\ey V(SO0 Title: GQWG/;“L .
Checked by: LVD Prepared by ™M D Log E-22 Page 130

ACCREDITED DOSIMETRY CALIBRATION LABORATORY Page - 3 of 4



00.! LU Gy“’ UNITED STATES

% NUCLEAR REGULATORY COMMISSION
Fay R REGION IV
/ £
i s 611 RYAN PLAZA DRIVE, SUITE 400

ARLINGTON, TEXAS 76011-8064

October 31, 1996

Columbia HCA Health Services of Oklahoma, Inc.
dba Columbia Presbyterian Hospital
ATTN: Clifford W. Richter, Ph.D.
RSO
700 N.E. 13th Street
Oklahoma City, Oklahoma 73104

SUBJECT: GAMMA KNIFE

We have reviewed your application dated April 21, 1996, and your letter dated September
30, 1996, requesting an amendment to your byproduct material license to use gamma
stereotactic radiosurgery. Before further action can be taken, we shall need the
information identified in the attached checklist. Specific items that should be addressed
are indicated as the shaded areas in the checklist. (No additional information is necessary
for the items marked with an "X.") Review the information provided in your application
and compare it to that outlined in the draft Gamma Stereotactic Radiosurgery Module, the
applicable items in Regulatory Guide 10.8, Revision 2, and the corresponding NRC
regulations. Additionally, you should update operating and emergency procedures and the
radiation safety manual to reflect changes implemented as a result of changes made to the
application.

In order to continue review of your application, we request that you submit your response
to this letter within 30 calendar days from the date of this letter. Please reply in duplicate
and refer to the license, docket, and control number specified above. If you have
auestions or require clarification on any of the information stated above, we encourage you
to contact us at (817) 860-8100.

Smgérely, -/

Z/{d«t J 5‘,,./,,%/(

Vivian H, Campbeli

Senior Health Physicist

Nuclear Materials Licensing Branch
Docket: 030-17190
License: 35-12091-02
Control: 466078

Enclosure:
1. Checklist



GAMMA STEREOTACTIC RADIOSURGERY MODULE
Dated September 7, 1995

general information requested in Regulatory 10.8

Licensee/Applicant: Columbia HCA Health Services of Oklahoma, Inc.

License Number: 35-12091-02
Docket Number: 030-17190
Control Number: 466078

Date of Application: April 21, 1996
Application Signed [X] Yes [l No
James O’Loughlin, Ph.D, President & CEQ

REGULATORY PERFORMANCE:

(] Review of last three inspections reveals no major regulatory considerations.

INSPECTCR

VIOLATIONS

(] Major violations/repeat violations:
(] Reviewer and inspector concerns:
QUALITY MANAGEMENT PROGRAM

QMP on file: (X] YES [] NO
Date of submittal: September 30, 1996

" Authorized for gamma stereotactic radiosurgery

A review of the written QMP was performed to determine whether your described policies
and procedures appear to meet the objectives of the rule. Based on the review of the
above submission, there are questions regarding the poteritial for failure of your QMP to
meet the objectives in 10 CFR 35.32. You should review your QMP with regard to these
questions and determine if additions or modifications are necessary.



Checklist 2.

u/ A written directive for a gamma sterotactic radiosurgery radiation dose, as defined
in 10 CFR 35.2, must include the target coordinates, the collimator size, plug
pattern, and total dose, Your written directive for administration of a gamma
sterotactic radiosurgery radiation dose does not contain:

g .
a. ~ the target coordinates,
b// the collimator size,
cv’ _ the plug pattern,
d/ the total dose.

‘/ Your submittal for gamma sterotactic radiosurgery administration do~s not
adequately describe procedures to ensure that each administration is in accordance
with the written directive as required by 10 CFR 35.32(a)(4). Examples of
acceptable procedures include:

\/. varification, before administering each gamma sterotactic radiosurgery dose,
to assure that the treatment parameters are in accordance with the written
directive, should be performed by at least one qualified person (e.g., an
oncology physician, radiation therapy physicist, or radiation therapy
technologist) other than the individuals who dated and signed the written
directive and plan of treatment. The prescribed target coordinates, collimator
size, plug pattern, and the total dose should be confirmed by the person
administering the treatment to verify agreement with the written directive
and treatmert plan.

b. verify that the sterotactic frame coordinates on the patient’s skull match
those of the plan of treatment, and that films used to determine frame
coordinates positively and unambiguously identify right and left hemispheres.

S check of dose calculations (i.e., computer-generated dose calculations and/or
manual dose calculations) by an authorized user or a qualified person under
supervision of an authorized user who whenever possible did not make the
original calculations.

d. prompt recording of the treatment parameters, and sign or initial the patient’s
chart or appropriate record.

J Your QMP must include policies/procedures to institute corrective actions to be
taken after an unintended deviation has been identified.

ITEM 1: AMENDMENT TO LICENSE NO 35-12091-02
ITEM 2: NAME AND MAILING ADDRESS OF APPLICANT

Columbia HCA Health Services of Oklahoma, Inc.




Checklist -3-

dba Columbia Presbyterian Hospital
700 N.E. 13th Street
Oklahoma City, OK 73104
ITEM 3: LOCATION OF USE
Same address as above

ITEM 4: NAME OF PERSON TO BE CONTACTED ABOUT APPLICATION

Clifford W. Richter, Ph.D.
405-271-3867

ITEM 5: RADIOACTIVE MATERIAL

Chemical/Physical Form

Possession

Cobalt-60 Sealed sources (General Specify the maximum

Electric Company AB Elekta | amount to be possession.
Model 43047 Your application states

6700 curies, plus de~zyed
sources at source
exchange,

For use, installation, source replacement and temporary storage of a Leksell Gamma
System Model 23004 Type B (a.k.a. Gamma Knife) rad ation therapy unit for the
treatment of humans.

ITEM 7: AUTHORIZED USERS

A. A. Medbery, IIl, M.D.
B. : Taylor, M.D.
. VERIT rison, M.D.

ITEM 8: INDIVIDUALS RESPONSIBLE FOR RADIATION SAFETY
item 8.4 GSR Physicist [35.961(a) & (b))

(X) Full Name: Clifford W. Richter, Ph.D.



Checklist -4-

(X) Training and Experience
(X) Authorized on NRC/Agreement State license as medical physicist.
License No.35-13058-02 (authorizes Co-80 teletherapy)

ITEM 9: TRAINING FOR INDIVIDUALS WORKING IN OR FREQUENTING RESTRICTED
AREAS

Item 9.1: Training Program

Item 9.1.1  Training Program for Individuals Responsibie for GSR Treatment of Patients

(X) Description of procedure for "team approach"
(X) Minimum, includes qualified medical physicist and physician.
(X) Manufacturer’s training
(X) Commitment to instruct personnel
(X) Before assuming duties
(X) Annual refresher
(X} Significant changes in duties

item 9.1.2  Training for Nursing Staff

(X) Instruction includes following topics:
(X) Basic radiation biology
(X) Basic radiation physics (time, distance, shielding)
(X) Risk estimates
(X) ALARA
(X) Posting req.
(X) Personnel dosimetry

(X) QM Program

(X) Emergency procedures

(X) Occupation dose limits (20.1207)

(X) Embryo/fetus dose limits (declaration of pregnancy) (20.1208)
(X) Public dose limits (20.1301)

(X) Right to be informed of exposure (19.13)
(X} Report unsafe conditions to RSO (19.12)
(X) Regs, License conditions, IN, Bulletins
(X) Location of regs, license, etc.

(X) Record keeping

(X)  Case Histories regarding incidents

(X) Q/A

Item 9.1.3 raining for the Medical Physi taff
(medical physicist, therapists, and dosimetrists)

(X) Instruction includes following topics:




Checklist -5-

(X) Topics covered for nursing staff

{(X) Apnpropriate surveys

(X)  Leak testing

(X) Emergency procedures

(X) Operating procedures (daily PM, patient treatment)
(X) Computerized treatment planning system

(X) Dosimetry protocol

item 8.1.4  Traning for Ancillary Personnel (Housekeeping, dietary services, security,

etc.)
(X) Instruction includes following topics:
(NA) May choose to prohibit ancillary personnel from entering restricted
area.

(X)  Posting/labeling
(X) Precautions

Item 9.1.5  Training for Contractors

(X) Instruct as employees according to appropriateness

item 9, Records

Duration of training
Topics covered

(X) Instructor

(X) Attendees

(X) Maintained for 3 years

é Date

ITEM 10: FACILITIES AND EQUIPMENT

item 10.1 Facility Diagram

(X) Annotated drawings for:
(X) GSR suite (X) remote loading device
IX)  Scale

(X) Direction of north

(X)  Principal use of each room

{X) Location of GSR unit and source within the treatment room

(X) Type, thickness, and density of shielding materials (walls, floor, and
ceiling)

(X) Location of doors, windows, conduits, and other penetratiors

(X) Adjacent areas- uses of and distances to

(%) Height of earth against outside walls, if applicable



Checklist -6-

Item 10.2 rvey Instruments and Radiation Monitors

(X) Portable survey instrument meeting (35.620)
(X) Beam-on radiation monitor permanently mounted in suite [35.615(d)]

(X) backup emergency power supply
(X) provides visible indication of exposed source
(X) visible indicator must be readily observable by any person entering
suite
(X) Dosimetry system (35.630)
(X) Instrument sufficiently sensitive for counting leak-test samples.
(X) Calibration of instruments

(X) By manufacturer
(X) By person authorized by NRC or Agreement State
(X) Name: HCA Health Services of Oklahoma, Inc.
(X) Licznse No0.35-12091-0°
d Frequency of calibration: Mm_!l%__
\/ h’ﬁima?n records for 3 years ‘
v./ Date
y Results
(/ Name of organization providing service

Item 10.5 Temporary Hot Cell Construction an urce Lo

(Self-shielded loader used instead of a temporary hot cell)

(X) Name of service company: Elekta Radiosurgery, Inc. and Alpha Omega
Services

(X) Copy of NRC or Agreement State license

(X) Copy of operating procedures

() Copy >f agreements regarding radiation safety procedures that will be used
during source installation procedures.

Item 10.6 Viewing System (only 1 system required, either/or)

() Viewing window
() Thickness
() density
() Type of material

(X) Clgsed circuit TV et
V9 Describe backup system, or bl-dﬁa»f f@f‘/vl’ ":ﬁW
() Procedure to be used in case electronic system malfunction, or
(X) Specify treatments will be suspended until electronic system is

repaired.

There appears to be inconsistency within your application regarding the
viewing system. While you indicate that you plan on a backup CCTV and
intercom, item 10.6 states that treatrnents will not be done uniess CCTV




Checklist

Item 10.7

{)

{X)

(NA)
Item 10.8

(X)
(X)

(X)
(NA)

system is operational. Item E.5.2 C. of Appendix 11.23.9 seems to infer
that if the CCTV ceases to work, the patient will be observed visually.
Piease clarify. If you plan on using a viewing window as backup, provide the
applicable inforination. If you will have a backup CCTV and intercom, please
describe.

Warning Systems and Access Cor yrols (35.615)

Describe warning systems (e.g.,locks, signs, warning lights and alarms,
interlock systems) for each GSR suite

Describe methods for controlling occupancy for each restricted area.

If 2 radiation-producing units occupy same room, describe steps to ensure
both units cannot be operated simultaneously.

Adequacy of Shieldin

Identify each area adjacent to treatment room as restricted or unrestricted.
Submit calculations of maximum radiation levels

(X\ Maximum anticipated workload data

(X) Value of each parameter used in your calculations

(X) Contribution from primary, leakage(w/source "on") and scattered
radiation

(X) Calculation for each area adjacent to suite (exclude areas not
excavated)

(X) "Worst case" situations for exposure in adjacent areas

(X) Consideration of continuous occupancy (factor of unity) for

unrestricted areas (except if you request authorization for higher
radiation levels)
(X) Results of calculations in mrem in any 1 hour and mrem in any 1 day,
or milliSieverts in any 1 hour and milliSieverts in any 1 day
For each unrestricted area, state how you will meet 10 CFR 20.1301, or
Request authorization for higher levels by providing information required by
10 CFR 20.1301(c)
For each unrestricted area, describe you program for meeting Parts 19 and

2

09 Physical and administrative controls used to restrict access to
restricted area

Number, wording, size, and location of warning signs for restricted
ares

Program for ensuring that personnel entering restricted area are
instructed in accordance with 10 CFR 19.12

Program for ensuring that personnel entering restricted area are
monitored.

Surveys performed per 10 CFR 20.1501 and 35.641.

L N

v




Checklist

ITEM 11:

Item 11.1

Item 11.2

Item 11.3

item 11.4

Item 11.21

v

item 11.22

(X)

RADIATION SAFETY PROGRAM

Personnel Monitoring Program

W  Appendix D of RG 10.8, Rev.2 implemented and followed

{) Equivalent procedures implemented and followed

Radiation Safety Committee (RSC)/Radiation Safety Officer (RSO)
‘/ Appendix F of RG 10.8, Rev.2 implemented and followed

() Equivalent procedures submitted

ALARA Program
; Appendix G of RG 10.8, Rev.2 implemented and followed

() Equivalent procedures submitted

Leak Test
0/ Appendix H of RG 10.8, Rev.2 implemented and followed

() Equivalent procedures submitted

Emergency Instructions

Submit copy of procedures, minimum to include

(X) When procedures are to be followed

(X) Step-by-step actions to be taken and by whom

(X) 1st consideration should be minimizing exposure to patient (usually by

0/ removing patient)
Instruct staff to act quickly and calmly and avoid primary beam
(X) Require room to be secured as soon as staff and patient are out of

room
0/ Specify who will be notified. (Names of at least 2 individuals and on-
and off-duty telephone numbers)

GSR Survey Reports

10 CFR 35.641 report

(X) Name, address, and license no. of organization providing service
(X) Name, address of each person conducting survey

(X) Describe reason for survey (installation, relocation)



Checklist -9.

(X) Date work completed

(X) Date survey conducted

(X) Info about radiation detection instrument used
(X) Manufacturer’'s name and model number
(X) Date of last calibration
(X) Standard and procedures used in calibration

(X) Manufacturer’s name and mo-el name and number of GSR unit

(X) Manufacturer’s name and mode! number of GSR sources

(X) Activity of each source and assay date

(X) Intensity of primary beam at isocenter and date measured

(X) Maximum and average radiation levels measured at 1 meter from
sources in off position
(X) Describe location of the 14-26 points and levels measured at

each point

(X) Describe phantom used when measuring radiation levels in adjacent
areas, including composition of phantom and size.

(X) Plan and elevation drawings of GSR facility (reference Item 10.1)
(X) Identify location at which radiation levels were measured

(X) Describe tests conducted and results of tests to ensure proper

operation of safety systems
(X) GSR treatment room door interlock (35.615)
(X) GSR treatment timing device

(X) It GSR unit or sources removed provide:
(X) Date of removal
(X) Name, address, and license no. of person who took possession
of unit/sources.
(X) Describe recommendations of surveyor to improve safety operations

and your response to recommendations.
Iltem 11.23 Qperating Procedures for GSR

Item 11".}3.1 Use of the GSR Unit
Who may operate the unit
tf How unit may be used
{0 How unit is to be operated (sequence of steps to follow)
(X)  Who must be present during treatment
(X) Ensure that only patient is in the room when the primary beam on
(X) Specify daily checks to ensure proper operation

ftem 11.23.2 Safety Device Checks
Instructions for making checks _9\5\& mw‘j"a“““" Natwmsadud Q“M

{}

0/ Recommended frequency - once a week

0/ Prompt coirection of malfunction or defects noted
(X) Record of check made (can use a simple checklist)




Checklist -10-

[

J in event of malfunction, steps that personnel will follow should delay in
correction occur

Item 11.23.3 Periodi -Check M rements of GSR Units (35.634)
(X) Performed once each calendar month
(X) Properly calibrated dosimetry system required (35.630)
() Specify when, how, and by whom the spot-check measurements will be
made

We understand that this procedure will be performed by the GSR physicist.

NA) Procedures established by GSR physicist
(NA) GSR physicist to review and initial spotcheck results within 15 days of being

conducted.
Item 11.23.4 In ion and Servicing of the GSR Unit (35.641)
{X) Fully inspected and serviced during source replacement, or at intervals not to

exceed 5 years
t{ Preventative maintenance to ensure that systems tti;at deteriorate from use

are identified and repaired. suwin Mm.v

Item 11.23.5 Limitations on Work Done on GSR Uni
(X) Work limited to authorized persons (35.605)
(X) Install, relocate, remove sealed source or unit
(X) Maintenance, adjustment, repair of unit that involve mechanisms that
could expose scurce, etc.
() Yoerating procedures sufficient to ensure compliance

Iltem 11.23.6 Suivey Reports (Reference Item 11.22)
i?) Who will perform formal surveys
How and when surveys will be conducted
t/ When and to whom copies formal report will be sent

Please provide copies of reports of surveys, checks, tests, and measurements
required by 10 CFR 35,645

Item 11.23.7 Relocation of GSR Unit (35.606)

(X) Operating procedures ensure compliance (amendment request required)

Iltem 11.23.8 Recordkeeping

(X) OP identifies individual responsible for maintaining records
0 Rgcords consist of:
License, and supporting licensee documents
(X) Results of safety device checks
J Personnel dosimetry records



|
¢

(X)
(X)
(X)

(X)
(X)
(X)

Survey instrument calibrations and daily check

Daily checks of beam-on monitor

Daily checks of audible-alarm personal dosimeter
Calibration of dosimetry system used for full calibration
Calibration/intercomparison of dosim-try system for spot-chech
measurements

Full calibration measurements

Spot-check measurements

Leak-test results

Training of new personnel and annual refresher

Full inspection and servicing of unit

Reports of surveys

Receipt and disposal records

Item 11.23.9 Safety Instructions (35.610)

(X) Written emergency instructions established (Item 11.21)
Posted at console

J Practice drills at least once a year

(X) OP specified categories of occurrences that require notification
Names and telephone numbers to be notified

ITEM 12: WASTE DISPOSAL

item 12.3 Returning Sources (20.2001-20.2007)
(X) Transfer to authorized recipient (20.2001(a)(1)




Columbia HCA Health Services of -2-
Oklahoma, inc.

DOCUMENT NAME: G'\HCAgamma.itr

To receive a copy of this document, indicate in the box “C” - Copy without attachment/enclosure "E” - Copy with attachment/enclosure "N* - No Copy
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