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e NRC FORM 913 U.S. NUCLEMI b E WL&TMY COMMis$lON' ' IT4h , LPPM VEDSYOMSto CHI 30. St. 33,34.- i '3150 9130 - . >35 - 0 . APPLICATION FOR MATERIAL LICENSE 4 p. e s> SO .

..

L

INSTftUCTIONS: SEE THE APPROPRIATE LICENSE APPLICATION GUIDE FOR DETAtLED INSTRUCTIONS FOR COMPLETING APPLICATION. SEND TWO COPIE$
'

OF THE ENTIRE COMPLETED APPLICATION TO THE NRC OFFICE $PECIFIED BELOWc ,

?
LPPLICATIONS FOR DISTRISWTION OF ENEMPT PRODUC18 FILE APPLICATIONS WITH. IF YOU ARE LOCATEDIN: r

U $. NUCLEAfl REQULATORY COMulS$0N ILLINOls INDI ANA. IOWA. MICH10 AN, MINNE501 A. MISSOURI, OHG, OR
DIVISION OF FUEL CYCLt AND MATERIAL $AFETV, NVS$ Wl5 CON $lN. SEND APPLICATIONS TO:
WASHINGTON. DC 20846

U S NUCLE AR REGULATORY COMMtf$lDN.RIGION ill
ALL OTHER PERSON $ flLE APPLICATIONS AS FOLLOWS. IF YOU ARE M ATE RI ALs LICEN11N0 8ECTION - ?LOCATED IN;

199 ROOSEVELT ROAD

CONNECTICUT. DELAWAR3, DISTRICT OF COLUMSIA. MAINE. MARYLAND,
g ASSACHUSETTS. NEW HAMPSHIRE. N8W JERSEY. NEW YORK, PENNSYLVANIA. ARK aasSAS. COLOR ADO tDAHO, K ANSAS, LOutss ANA. MONT AN A. NE E.R ASK A.
$HDDE 4GLANO. OR ViltMONT, SEND APPLICATIONS TO: NEW ME xaCO. NORTH DAKOT A, OK LAHOMA, SOUTH DAKOT A, TE R A8, UT AH,

U S. NUCLEAR ltEGULATOfly COMMISSION, REQlON 1
NUCLEAR MATERIAL $ SAFETY $ECTION 8 U s NUCLE AR Flp00'LATORY COMMisslON. REGION iv a

he1 PARK AVENUE MATERIAL RADIATION PROTECTION $ECTIONKIN 0 07 PRU65aA, PA ISe06 811 RYAN PLAZA DRivt,8UtTE 1000
4

ALASAMA. FLORIDA. OEOROIA. KENTUCKY, MISSISSIPPI, NORTH CAROLIN A. % OH: ,. .Tc3 UERTO RICO. SOUTH CAROLINA. TENNESSEt, VIRGINIA. VIROIN ISLANDS. OR ALASKA, ARI2ONA. CALIF 0FINid, HAINAlf, NEVADA,DREQDN. WASHINGTON. - '
WEST VIROINIA. SEND APPLICAYlONS TO'

ND U.S. TERRITORIES AND POWlES8808eSJN THE PACIFIC,QND APPLICA ID 5
U $. NUCLEAR REGULATORY COMMISSION. REGION 81 -! | !: ' ~ '

101 MARLETTA STREET. SutTE 2noo U $ NUCLEAR REGULATORY COMMIS$10N, Rf GON V,, i. 5 ',NUCEAR MATERIALS GAFITY $EC10N*
'

.

ATLANTA, GA 30323 NUCLE AR MATERsALS $AFffY SECTON ! ''

WALNUT CREEK. CA 94586
. i ? ,

lea 0 MARIA LANf. SulTE 210
'

'
i u : 1

-O |
'

,

t
_ _ . __UJ, _ _ _ -.

PETSONS LOCATED IN AGREEMENT ST ATES SEND APPLICATIONJ TO THE U.S NUCLE AR REGULATORY COMMISSION ONLY IF.THE Y WISH TO POS$185 AND USE LICENSED MAIIRIAL -f
'

IN ST ATES $USJECT TO U.S. NUCLE AR REOULATOR Y COMM18EIM JUR18 DICTION. 5 (
'

-1. THl318 AN APPLICATION FOR (Caeca appropr ele seem/ 2. NAME AND MAILINC ADDRESS OF APPLICANT (incIvaele Co*/e

A. New uCiNit
~

Ncrman Regional Hospital
i S. AMENDMENT TO LicENil NUMBER 35-14145-02 P.O. Box 1308
-

C. RENEWAL OF LiCEN 8NUMSta 901 N. Porter Street
Norman OK 73070-1308

3. ADDRES$(E31WHERE LICEN5ED M ATERIAL WILL SE USED OR POSSESSED ;

Norman Regional Hospital -

P.O. Box 1308
901 N. Porter Street '

'Nnvmnn--nr 71070-1308
4. NAME OF PER'3ON TO SE CONTACTED ASOUT THis APPLICATION

IT$EPHONE NVY0ER18) 59 -5042David W. Anderson, Ph.D.
SV8MIT ITEMS 6 THROUGH 11 ON 84 a 11" PAPER THE TYPE AND SCOPE OF INFORMATION TO SE PROvlDED is DESCRISED IN THf. LICENSE APPLICATION OUIDE. '

5. KADICA.at end meo nemtese, et eemics' and/or Phywat toem, and a. macm m amov t
CTivt MATERIAL

tiem
.e m i Poo.o . . . .n. i m. 6 PURPOSI189 FOR WHICH LICENSED MATERIAL WILL SE USED.u e

0 D L MR RADI AN SAFEM MOGRAM AW THEIR[pA NGA E E Cg S TR AINING FOR INDIVIDUALS WORKING IN OR FREQUENTING RESTRICTED ARE AS. '

S F ACILITit$ AND EQULPMENT. in. RADIATION SAFETY PROGRAM.

|
| 12. LLCENSEE PEES 6300 lb CF A INen0 &oeroon sla3tin. W A TE MAN AO,ME*''

Fl!C*TE00av- 7A LEE"Os'ED s 350.00
'

13. CERTIFICATION. (4tustceesmodeveder asphcent/ THE APPLICANT UNDER$TANDS THAT ALL ST ATEMENTS AND REPRESENT ATIONS MADE IN TH18 APPLICATION ARE -
SINDING UPON THE APPLICANT.

THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATION ON SEMALF OF THE APPLICANT. NAMED IN ITEM 2. CERTIFY THAT THIS APPLICATION is
PREPARED IN CONFORMITY WITH TITLE 10. CODE OF F EDER AL REGULATIONS.PART8 30.32,33. 34,35. AND 40 ANO THAT ALL INFORMATION CDNTAINED HEREIN.
i$ TRUE AND CORRECT TO THE SEST 06 THitR KNOWLEDGE AND SELIEF

,

WARNING: 18 U.S.C. 8tCTION 1001 ACT OF JUNE 26.1848. 67 STAT.149 MAKES IT A CRIMINAL OFFINSE TO MAKE A WILLFULLY FALSE STATEMENT OR REPRESENTATIONI.
TO ANY DEPARTMENT OR AGENCY 08 THE UNITED STATES A$ TO ANY MATTER WITHIN ITS JURi$ DICTION.

SIGNATUR CERTIF YING OF FIC TYPED / PRINTED N AME TIT Lf. DATE

- [ - Craig W. Jones . Administrator .3/15/89. |'

// // A

N0$3d!D 890so9
35N42438a Ad MW| p z,

=.t FOR NRC USE ONLY
TYPE OF FEt FEELOG f- FEE CATEGORY COMMENT 5 APPROvtD S V

j%yg(I /p. A f Ek N 1% tweg y pn
'

DATE
.

~
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Refer to Item 9 - Facilities and Equipment
*

9.1 The plan and elevation views which are included contain the informa-

tion for the pertinent points utilized. The room entrance is shown (door

has t" lead core) and there are no viewing windows. A 3" diameter conduit

I for physics cables.goes through the wall in an area outside the primary

barrier but it enters at about 3' above the floor and exits at floor level.
,

1

L Voids for heating ducts and electrical conduits will be at a height of 10

feet or more above the doorway or'in the floor. There is no path for line

of sight scatter through the walls and no path at all in the primary beam

.|area.
1

9.2 The patient viewing system will be a closed circuit TV camera with j

monitor. Audible coninunication will be included with a two way intercom. j
i

If the TV system malfunctions, patients will not be treated until a spare. '

TV system is installed by the biomedical electronics service department
i
'

or until the equipment is repaired. Patients.can be treated with the linear.
;i

L accelerator in the adjacent room in the interim if necessary. 1

| 9.3 With reference to interlocks and restricted areas, note the following:
|

|. a. The teletherapy room door will be equipped with an interlock I
| Iswitch which automatically causes the source to be moved to a

the off position when the door is opened. The source cannot:

L be returned to the on position unless the door is closed j
and the switch on the console is reactivated. !

;

b. A red light which comes on to warn when the source is on '

will be located above the teletherapy room door. A warning

sign compatible with 10CFR 20.203 will be posted on the entry j

way to the teletherapy machine, f
;

,

!
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c. The restricted areas around the- teletherapy unit will be*'

controlled by the radiation therapy technologist on duty.

The door to the teletherapy room will be locked after hours.
,

The area' of the teletherapy unit and accelerators is out

of the stream of traffic in the hospital and in a corner by

itself.

'

d. There will be 'a low KVp superficial x-ray machine in the room
60with the Co unit. Only one machine will be operated at

a time.
' '

9.4 The unit contains a counterweight-barrier beam stop. However'in'this

case the barriers in the sidewalls and ceiling are sufficient without'the

counterweight barrier. In any case the. head interlocks will be set so-

the source can be brought to the on position when the head angle is h

than 10 from vertical downward position,- left or right. , The head cannot
i

be rotated front or back away from the barrier.
J|:

9.5 Shielding Evaluation '

1

For the workload we assume 20 patients treated / day, 5 days / week, atL234

| rad (or cGy)/ min'at 80'cm (axis distance) or 150 rad (or cGy)/ min at 1;m.
.

from the source. The maximum strength source that can be used is 9000 RHM. )

Note that a patient load of twenty-is larger than likely for this machine .
.

since a linear accelerator housed next door will do the bulk of'the treat-

ments. The average source on time will be about 1.28 minutes / patient to' j,

l
deliver 200 rad (cGy)/ min at 66.7 percent average depth dose. The backstop > 1

'

barrier transmission is 0.001. -The head will be locked on the barrier, but,

canberotatedawayfromthebarrier$10 right or left(very occasionally). . q

hh the beam can only be on whil'e it still strikes the floor. Because

of this we do not consider routine wall and. ceiling load without the backstop N
'

.

5
,
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transmission.

We use 900 scatter data in calculations even though sidewall scatter

may come at differents angles especially for oblique treatments. The

90 scatter is sufficient since oblique treatments are most often given

with a pair of antiparallel beam directions and larger angle scatter is
0thereby balanced by smaller angle scatter. For example, 30 scatter will

be balanced by 150 scatter and the average effect is similar to 90 scatter.

Source on time *

20 patients / day (5 days /wk) 1.28 min / patient = 128 min /wk '

leakage dose ;

!

2.0 mr/hr (168 hr/wk)-= 336 mr/wk at im !
!

0Scattered dose (90 fraction) ;

'234 r/ min (128 min /wk) 1000 mr/r (0.0009) = 27,000 mr/wk at Im ;

9'Primary dose (with barrier backstop factor)
;

150 r/ min (128 min /wk) 1000 mr/r (0.001) = 19,200 mr/wk at Im
!

The use factor for the beam directions is estimated utilizing the fact j

that anterior-posterior paired fields are used twice as nuch as right and

left lateral pairs. L

u (floor) = 1/3, u (ceiling) = 1/3
,

'

'

u (L wall) = 1/6, u (R wall) = 1/6

The floor is on the dirt underground, and the ceiling is an uninhabited ?

froof area with no direct access. Thus we consider it unrestricted with

T = 1/16. ,

The room shielding was designed for a high energy accelerator and so the
,

60radiation levels for the Co ganma rays outside the walls are very low.

As shown in the calculations, there are no restricted areas where the
,

,

.:
!

>
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* * exposure is 100 mR/wk and m unrestricted areas where the exposure is as

nuch as 10 mR/wk. Furthermore there is _no place outside of the rocin where

the exposure rate is as much as 2 mR for any one hour of use. <

60After ins u11ation of the Co teletherapy unit with the source,and

before any other tests or use of the beam is made, a survey of the premises |

as required by 10CFR 20.201 will be made by a qualified expert (David W. ;

Anderson, Ph.D.) prior to clinical-usage. Operation under unsafe condi- 1

tions will not be allowed. A prompt survey report will be sent to the
:

USNRC. i

The medical physicist will be responsible for ensuring that the technologists

and other employees are aware of the contents of.10 CFR 19.12. The physicist

will personally instruct the radiation therapy technologists about details of ;
.

10 CFR 19.12 and post NRC Form 3 (Notice to Employees) in a conspicuous area.

In addition, emergency procedures from Appendix I,=1985 Draft Licensing Guide .|
|

FC 414-4 will be posted near the doorway to the teletherapy room, j
We will adhere to the regulations in 10 CFR 20.202. 'In particular,' all |

.

Iindividuals except the patient are always kept out _of the treatsnent room

with source out. None of the patients or hospital personnel will- not be
,

allowed to stand by the room door with the source on. All employees regularly .

.;
working in the vicinity of the teletherapy room in the restricted area will ;

be required to wear a radiation monitor body badge, i

l
-

i
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NORMAN REGIONAL HOSPI
Norman, OK

6000 Teletherapy Room Calcu s

Radiation Factor Factor Unshielded Factor * Shielded Dose Rate
Position Type Inv. Sq. U mr/wk Attenuation tr*/wk ' (mr in any hour)

1 (u) PB 0 0- 0
8S 0.022 1 594

9x10 4 40.01 -40.01
L 0.022- 1 7 1x10- < 0.01

2 (u) PB 0.020 1/6 64 ~3x10-5 (0.01
S 0.027 1 729 6x10-9 <0.01 40.01
L 0.027 1 9 3x10-5 <0.01'

3 (u)- PB 0 0 0-
S 0.017 1 459 1x10-5 0,01 0,03
L 0.017 1 6 2x10-3 0.01

M
4 (r) PB - , 0 0

. 0-
S 0.016 1 432 2x10-4 0.09 -0.07
L 0.016 1- 5- 1x10-2 0.05

G
5 (r) PB- 0 0 -o

S 0.019 1 513 1x10-10 <0.01 40.01
L 0.019 1 6 .3x10-6 '0.01

6 (r) PB 0 0 0
S 0.022 1 594 5x10-9 <0.01
L 0.022 1 7 2x10-5 < 0.01 < 0.01
SM (0.025)(0.024) 1 9 5x10-9 < 0.01

7 (r) PB 0 0 0
S 0.042 1 ,1134 4x10-8.c < 0.01 < 0.01
L 0.042 1 14 ~8x10-5 < 0.01.-

,

8.(r) PB 0.036 1/6 115 1x10-6 40.01

L 0.054 1 18
- 3x10-11' 4 0.01 < 0.01S 0.054 1 1458

1x10-6 <0.01

L9:(r) PB 0 0 0
S 0.042 1- 1134 4x10-8 -<0.01 <0.01-
L 0.042 1 14 8x10-5 4 0.01

10 (r) PB 0 0 0
S 0.047 1 1269 4x10-6 0.01 _0.015L 0.047 1 16 1x10-3 0.02'

M
11 (r) PB 0 0 n

S 0.047 1 1269 4x10-6 6,01 -0.015
L 0.047 1 16 lx10-3- 0.02

M

.
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Radiation Factor' Factor Unshielded , Factor * Shielded Dose Rate-
Position Type Irw. Sq. U mr/wk Atternation ' mr/wk mr in any houri

*

:13;(u) ~ PB 0.052 1/3 333 1x10-6 ,o,e,
Il < 0.01- iS 0.087 1 2345

3x10 6 , 'o , q
<

1x10-L 0.087. 1 29
4i

.13 (u); PB 0 0- 0
ll

,

S 0.082 1- 2214
3x10 6

<0.01 < 0.01
1;1x10- e0.01L 0.082 ~ 1 27
;

.8

j

:
KEY' PB primary (with) barrier (r) restricted:-

S .seatter (u) unrestricted
. ,

SM scatter (down) maze *':From NCRP49, pp 59, 95,-101, 102
.

L leakage .i2For maze x=10-2 A-14m .3
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. Qualification Statenent, Physicist .

Teletherapy Calibrations j
Title 10 CFR Section 35 i

; j -

$$sIMYa
'

e
'

Tulsa, OK 74136f' .j

Home: (918) 492-6136 i

Office: .(918) 599-5044- I
'

t

A. Certified:- Radiological Physics (including. Rad.= 'Iherapy Physics, 1

Nuclear Medicine Physics,. Diagnostic X-Ray Physics) -t

by American Board of Radiology -1975
'

,

B. Degree: Ph.D. , Nuclear Physics Iowa State ~ University.1965 - |
. . ..

*

C. Experience: 20 years in therapeutic-radiological' physics.
,

Currently physicist of record on teletherapy licenses >i

35-10669-01, 35-14145-02,~35-14042-02.;
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K & S ASSDCIATES, INC.
1926 ELM TREE DRIVE

NASHVILLE, TENNESSEE 37210

att'.hE D1 i E D DOS 1 t1E I R Y LAl 1 PR411064 L Al Ul(AIDRY

CALIBRAi1014 REPORI
!

FI'Itll i IED in : Clli UF l' Al'l H 11EDILnL CLl4 t LR
G181 SOUlli 1.E1416
iULSA. OLLAHul1A 74136

1l4S I1<Ul1EI411 V 1 C | ORLE.14 Libu -6n . Il 260
V J C 1 URE Ll4 tsOO. 46 366

REFORI 14U . 16/a 1

1E51 14U . 00310

DH i t- t NOVLl1 DER 21. 1988'

R G S Ass.ociaten. loc. certifien'that the CALI DRA11014 F ACluks
cpecilled here3n were obtained by intercomnarison with
a nutruments calibrated bv. or direttiy tracuatile to, t he laati onal
19ur eau of Standards. K & S Autoc{i aton. inc. forthser certillen
that it in licence >d hv the Stat e oi l enn estec> C(- 190 75- C91 ) to
perform calibrattons, that it-Im.rt>counired by the-American
annoci ati on of Physici sts in liedici no as an ALCl<EDi iED DOG 111EIRY
CALIDRAllUN LnDORA10H . and that it is a partscipant in an annual
Duality Annurance nroQram conducted hv tlie 14ational Dw eau oi .
Standards.

T he CALIBRA110N FAC10RS stat ed herein er e only valid at the K te 6
laboratory facility at the timo and under the conditions spectlied.
It in the instrument unter's responsibility to petiorm the
appropriate countancv testo prior to uhiomeret and af ter return
ir om calibrati on. It 2 s also the responsi bili t v of the ucter to
annure that the interneetation of; the information in thin report
i s consistent with that i ntended ,b v k & D Annoci ates. Inc.

Pau t- 1 of 9
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