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Ozarks Medical Center
Radiation Oncology Center
ATTN: Liep T. Tio, M.D.
1103 Alaska Avenue

West Plains, MO 6577%

Gentlemen:

Please note that the submittal of your ful)l calibration measurements (10 CFR
35.632) for your cobalt=60 teletherapy unit is not required by regulation. As
per 10 CFR 35.645, only the measured output as determined in accordance with
32.63? must be included with records submitted relative to 35.636, 35.641 and
35.643.

In 1ight of the above, we have voided your letter dated July 25, 1990, and
therefore have not issued an amendment to your license. The documentation
that you submitted with the above mentioned letter will be placed in your file.

If yeu have any questions or require clarificatlion on any of the information
stated above, you may contact us at (708) 790-5625.

Sincerely,
Original Signed By

Kevin G. Null
Materals Licensing Section
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CALIBRATION REPORT

Theratron 780 Cobalt 60 Teletherapy Unit
Radiation Oncology Center
West Plains, Missourl

On July 1 and 2, 1990, a complete calibration was performed on the
A ECL Theratron 780 Teletherapy unit, serial no. 8u, located in the
Radiation Oncology Center, West Plains, Missouri. This unit is an isocentric
Cobalt 60 teletherapy unit with a rotational 1socenter of 80 centimeters
The unit has a Cobalt 60 source, serial no. S5-3903, issued under NRC license
no 24-18733-02 with an imtial activity of 7946 curies on July 17, 1986
The unit is located in the Radiation Oncology Center, Doctors' Pavilion, 1115
Alaska Avenue, Suite 116, West Plains, Missouri 65775, phone (417)
257-7082  The urut is under the supervision of lLiep Tieng Tio, M.D

This report is a complete calibration of the above unit performed by
Dennis Frieda, Ph D The calibration was performed using an Keithley
Model 35617 Dosimeter, serial no 22828, with an NEL (Farmier) Chamber
Model 2571, serial no 912, which were last calibrated at the Accredited
Dosimetry Calibration Laboratory, M. D Anderson Hospital and Tumor
Institute, Houston, Texas, on April 10, 1990

A summary of the calibration findings follows with a copy of complete
calibration data included in the appendix

. Equipment Evaluation
A Control Console

1 The control console is located in an adjacent room with means
provided for visual observation of the patient and control
console from the same position. Means is also provided for oral
communication between the patient and the control room.
Patients are not to be treated unless visual and oral contact
~an be made with the patient at all times

{

A key lock is provided on the control console to prevent
vnauthorized use. It is also not possible to activate the unit or
beam from in:de the treatment room

L

Lights are located on the control console to indicate when the
console 15 ON and when the source 1s in the ON position
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4 The control cuonsole has a timer to terrminate exposure after a
preset time  Means is also provided on the control console for
the operator to terminate exposure at any tine

(3]

Emergency procedures are posted at the control conscle

6 Ermergency shut-off push buttons are provided on the control
console ana in the treatment room.

7. The teletherapy room door is posted with a "Caution - High
Radiation Area’ sign

B Interlocks and other warning lights and devices.

1 Ligh's are locatecd on the control console, above the door to the
trestsrent room and in the treatment room on the gantry
heaa tizt 1d.cate when the control console in ON and when
i. . source .o n the ON position

0

Interlocks are provided such that the beam cannot be turned
un if the door is open. |f the door to the treatment room is
opened while the beam i1s ON, the source will automatically
returr: to the OFF position and cannot be turned ON until reset
at the control console.

3. A radiation monitor is provided in the treatment roomn that
emits a flashing red light that can be seen from the treatment
rcom entrance when the source 1s ON.  The monitor is
provided with a wrrking battery back-up.

4. An interlock is provided such that the source can only be
mov~d to the ON position when the port is directed at the
beain stopper, or within a 90 degree angle between the floor

d the west (maze) wall
5 o interlocks are provided for the wedges or blocking trays.

C Mechanical Alignment

1 The coincidence of the central axis of the light field, the
cross hairs, and the mechanical axis of the columator
ssernbly were checked and found to agree within 1.5 mm.
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2. The field size indicators are analog and were found to be
accurate to within 2 mm of the light field .. 80 centimenters
over the range of use

% The mechanical and optical distance indicators were
checked and found to agree to within 1.5 mm. with the
rotational isocenter of the unit. The optical distance
indicator was found to be accurate to within 2 mm. with
actual distances from the source for distances of 60 to 100
centimeters.

4 Films were exposed at 80 cm. SSD with 0.% cm. of acrylic
over the film and the edges of the actual radiation field was
defined as the 50% isodensity as compared to the central axis
isodensity  The radiation field edge verses light field edge
were found to agree to within 1.5 mm on all sides over the
range of use

D Leakage of Radiocactive Material

A wipe test of the source portal and collimator surfaces was
performed on June 5, 1990  Analysis by Assay Services, Inc
Friendswood, Texas indicate the source is not leaking.

Il Measurements
A Beam Direction Dependence

The source output was found to exhibit a negilible variation
(40 1R®) with beam (gantry) direction

B Field Flatness/Symmetry

Scans were performed in both the in-plane and cross—plane
directions  Field flatness and symmetry were found to be
satisfactory

C. Timer

1 The timer constancy and linearity over the useful clinical
range were found to be satisfactory.

Page 3



2 The source was found to exhibit a timer error of =0 015
minute. Thus 0 015 minute should e added to the
calculated timer setting for each OFF-ON<OFF inovement of
the source

Central Axis Depth Dose

The table of Percentage Depth Dose data in use was taken
from Supplement No. 17, "Central Axis Depth Dose Data for Use
in Radiotherapy", British Journal of Radiology, 1983. The data
was checked with measurements at depths of 5, 10, and 15
centimeters in a water phantom for field sizes of 6x6, 10x10
and 20x20 centimeters. The normalized calculated percent
depth dose values were found to agree with table values to
within 0 5% and indicate that the data is an appropriate choice
for the unit. A table of the Tissue—Air Ratios (TAR) in use
and also taken from Supplement No 17 is also provided. A
table of Tissue-Maximum Ratios (1TMR) calculated from the
Tissue-Air Ratio data is also provided.

Field Size Dependence

The variation in output was measured over the range of
field sizes at 80 cm 8SD. Measurements were made at 5 cm
depth in water, corrected for percent depth dose to d ... and

normalized to a 10X10 cm? field. A table of measured output
factors vs. field sizes 1s provided. These new values vary from
previous calibrated values by 0 2% or less. A table for clinical
use that uses the TAR(0 5) values provided in the Tissue-Air
Ratio table to separate out a normalized collimator (SC) and

treatment area factor (Sp) is also provided.

. Dose Rate Calibration

The absorbed dose rate at d_ .. (depth of maximal dose) was

determined frorn measurements at 5 centimeters in water for a

10x10 cm2 field with an 80 centimeter source to surface

distance (SSD). Using calculation methods of AAPM Protocol

Task Group 21 (Dec.,'83), the dose rate at d_ .. 1s given by:
whl

b ax (M/U) Ngas (L/p)a:: pwall Pion Prepl (100/Px)

m
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Bearri Off Head Leakage

The bearn off head leakage was measured at points on the
surface of an imaginary sphere with a radius of one meter from
the source Measurements were made with a Keithley 36150
Survey Meter, serial no. 22530 which was last calibrated on
August 30, 1989 by the University of Wisconsin Radiation
Calibration Service. An average reading of 0 9 mR/hr was found
with a rmaximum value of 4 4 mR/hr.

Inverse Square Correction

The virtual source position was determined and found to agree
to within 0 65 ¢m of the expected source position. Using inverse
square values based on a source to isocenter distance of 80 cm 1s
appropriate and accurate to within 0 3% for source to surface
distances between 70 and 100 cm

Transrrussion Factors

Transmission ‘actors for the solid acrlyic and slotted acrlyic
blocking trays ar . the large (10w) 30, 45 and 60 degree wedges
were measured in water at 5 0 cm depth. A table of measured
values is provided Factors agreed with previous values to within
10 2%

- Arm Speed Calibration

The actual degrees rotated per minute verse arm speed
setting was determined  The rotational speeds were found to
differ slightly for motion in the counterclockwise direction verses
clockwise motion. For arm speed settings between 0.2 to 0.9, the
following equations may be use to determine the arc speed setting:

CW y = 0.00251x + 0.0340 for 0.2y =09
CCW. vy = 0.00247x + 0.0513

. 2re x = degree/min.
y = arm speed setting

Vi Tl

Dennis Frieda, Ph.D.
Radiological Physicist (ABR)
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DECAY CORRECTED DOSE RATES*®
AECL Theratron 780 Cobalt 60 Teletherapy
Radiation Oncology Center
West Plains, Missouri

10 X 10 CM FIELD, 80 CM &aL
CALIBRATED OQUTPUT*=126.8 rads/minute

at D, .x In water on July 2, 1990

Decay Corrected!

Month Qutput* (rads/minute)
July-1990 126.2
August-1990 124 8
September-1990 123 4
October-1990 122.0
November-1990 120.7
December-1990 119.4
January-1991 118 1
February-1991 116 8
March-1991 115.6
April-1991 114.3
May~1991 113.1
June-1991 111.8
July=1991 110.6

* Includes timer error of =0, 015 minute

! Decay corrected to the 150 of each month
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July 1, 1990

TRANSMISSION FACTORS®

Theratron 780
Cobalt 60 Teletherapy
Radiation Oncology Center
West Plains, Missouri

BLOCKING TRAYS
Solid Plastic Tray 0.958
Slotted Plastic Tray 0. 975
WEDGES
30° Wedge (10W x 15) 0.713
45° Wedge (10W x 15) 0.578
60° Wedge (10W x 18) 0.412

¥ Transmission factor = W&h—m

Dose rate without absorber

Measurement made at 5 cm depth in water phantom
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July 2, 1990

NORMALIZED MEASURED OUTPUT FACTORS
Theratron 780 Cobalt 60 Teletherapy
Radiation Oncology Center
West Plains, Missouri

Field Size Output Factor *
(em x ¢m)

8.0 %97 0 956
60x60 0.966
7.0X 7.0 0.973
80 x80 0.983
90x 90 0.993
10.0 x 10.0 1.000
12.0 x 12.0 1.017
14.0 x 14 0 1 031
16 2 x 16.0 1.042
180 x 18 0 1.052
20,0 x 20.0 1.059
22.0 x 22.0 1.067
250 x 25.0 1.076
30.0 x 30 O 1.081
350 x 350 1 080

* Measurements made at 5 cm depth in water phantom with 80 cm 385D
and normalized to 10 x 10 cm? field
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July 2, 1990

OUTPUT FACTORS
AECL Theratron 780 Cobalt 60 Teietherapy
kadiation Oncology Center
West Plains, Missouri

Field Size Collimator  Treatment Area Total Output
(em x c¢m) Factor (S.) Factor(Sp) l’-‘anctor(Sc'p )
5.0 % 5.7 0 971 0.985 0 956
60x60 0 978 0.987 0 966
702790 0 983 0.990 0 973
80x80 0.989 0.994 0.983
9.Cx 90 0.995 0.998 0.993
10.0 x 10 0 1. 000 1.000 1.000
11.0 x 11 .0 1.006 1.003 1.009
120 x 12 0 1 011 1 006 1017
130 x 13 0 1 016 1 008 1.024
14 0 x 14 0 1 020 1 011 1.031
15.0x 150 1.023 1014 1.037
16 0 x 16 0 1.026 1.015 1 042
17.0x 170 1.029 1.017 1.047
180 x 18 0 1.032 1.019 1.052
19.0 x 19.0 1 034 1.621 1 056
20.0 x 20.0 1.035 1.023 1.059
21.0 x 21.0 1 038 1.025 1 063
22.0x 22.0 1.040 1.026 1.067
23.0 x 23.0 1.042 1.027 1.070
24 0 x 24 0 1.043 1.029 1.073
25.0 x 25.0 1.045% 1.030 1 076
300 x 30.0 1 046 1.034 1.081
35.0 x 3%.0 1 041 1 038 1.080
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AFCL THFRATRON 780 COBAL T 60 PERCENT DEPTH DOSE (B0 Cr 55D)

FieldSize 4 x4 Sx5 6x6 7x7 B8x8 9x9 10x10 1IXIT 12x12 13Xi3 14x14 I1Sx1S 16x16 17x17 18x168 19x19 20x20 Field Size
Depth, cm —-— —— — e — - Depth. cm
0S5 1000 1000 1000 1000 1000 1000 1000 100C 100C 1000 1000 1000 1000 100C 1000 1000 1000 05
10 972 975 977 978 979 980 981 982 982 982 983 983 983 983 983 983 983 10
20 914 921 926 930 932 9T4 937 938 939 940 940 941 941 942 942 543 943 20
30 BS4 663 870 876 880 684 887 689 691 892 894 €95 B36 B897 B899 900 901 39
40 797 807 816 823 828 832 837 B840 843 845 B47 849 850 BS52 853 855 856 40
S0 733 752 762 771 778 783 788 792 795 798 800 803 B0S 807 809 B11 813 50

60 684 697 7B 719 726 733 739 744 749 752 756 759 751 763 7S 767 769 60
70 633 647 660 670 679 686 33 698 7203 707 714 1S N7 719 722 724 7286 790
80 S8S S99 612 623 632 640 647 653 8658 662 667 €671 674 677 680 683 686 890
990 536 555 S68 579 S8B S97 605 611 617 621 626 630 633 636 640 643 646 30
109 437 S12 S2S S38 S48 S57 S64 9571 S77 S82 S87 9592 995 598 602 60S 608 1co

110 459 474 487 438 367 S16 S25 S32 S38 543 548 S53 S57 S61 S64 S68 572 110
120 424 438 450 462 472 481 489 496 S03 S08 Si4 S19 S23 S26 S3IC S33 537 120
130 3G1 404 416 4@28 438 447 456 4463 470 475 481 486 490 494 497 501 SOS 139
140 31 373 387 397 407 416 424 41 437 443 448 454 458 462 45 470 474 140
IS0 332 345 357 367 3?6 385 394 401 408 414 419 425 429 433 4357 441 445 1S5S0

160 308 319 330 340 350 359 368 3I7S 381 386 392 397 41 45 410 414 418 160
170 283 295 305 315 325 333 341 348 355 360 366 371 3I7S 379 384 388 392 170
180 262 273 283 293 302 309 317 324 331 336 342 347 35! 355 359 383 367 180
IS0 241 251 261 271 980 288 295 302 308 313 319 324 328 332 336 340 344 150
200 222 232 241 250 258 266 274 281 287 292 297 302 306 310 314 318 322 200

210 206 216 224 233 241 248 256 262 269 274 279 284 287 291 285 29% 303 210
220 150 199 207 215 223 230 237 244 250 255 260 265 269 273 276 280 284 220
230 176 1B8S 192 200 208 215 221 27 234 238 243 298 B2 DS B9 B3I X7 230
240 162 170 377 18S 192 199 205 N1 217 22 26 231 235 238 242 245 249 240
250 150 158 165 172 179 186 192 197 203 28 212 217 220 224 227 231 234 250

260 138 145 152 159 166 172 178 184 189 193 198 202 20S 209 212 216 219 2690
270 128 135 142 149 1S5 161 166 171 177 181 185 190 193 196 199 203 206 2790
280 118 125 131 138 144 149 i54 159 164 168 173 177 180 183 187 1950 193 280
290 110 116 122 128 134 139 144 148 IS3 157 1.} 66 B9 172 IS 178 13182 2990
300 101 107 112 118 123 128 133 138 142 146 150 1S5S4 157 160 164 167 1790 300



AECL THERATRON 780 COBALT-60 PERCENT DEPTH DOSE (80 Cr SSD)

Field Size 20x20 21x21 Z2x22 Z3x23 24x24 25x25 26x26 27x27 28x28 29x29 3ICx30 31X31 32x32 33x33

Depth, cm - -
05 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 100C
10 e83 983 983 984 984 984 OB84 984 985S 985 98S 985S 985 985S
20 943 G943 944 944 945 945 945 946 946 947 947 S47 947 948
30 901 901 902 92 93 903 903 94 94 905 905 95 905 N6
40 856 857 858 858 859 860 861 B61 B62 B62 B8B63 863 664 B64
S0 813 814 815 B8!S 816 817 B818 616 819 820 821 822 822 823

60 769 770 7% 7?3 774 T?S TS 1?7 719 78O M1 W2 782 783
70 726 727 729 730 732 733 734 735 737 738 738 740 7417 741
80 686 688 630 691 693 695 696 697 699 700 770t 702 703 703
oC 646 648B 650 K52 654 656 657 659 660 662 663 664 665 0666
10.0 608 610 612 615 617 619 620 622 623 625 626 627 628 630

11.0 572 S74 S76 579 S81 S83 585 S86 S88 S89 9591 592 594 595 . ,
12.0 $3.7 5S40 542 & 547 550 552 553 555 S56 S58 559 S61 S62 S64 565 120
130 505 SO0B8 S10 S13 S1S S18 S20 S22 S24 S526 528 529 530 S32 S33 534 13.0
140 474 477 479 482 484 437 489 491 484 456 498 499 S0t S02 S04 SOS 140
15.0 445 448 451 453 4&56 459 461 463 A4S 467 469 470 472 473 475 476 1S90

160 418 421 424 426 4@25 432 434 436 438 440 442 444 445 447 448 450 1690
17.0 392 395 397 400 402 405 407 409 4412 414 416 418 419 421 44Q2 424 170
18.0 37 370 373 375 378 381 383 385 388 390 392 393 3I95 396 398 399 180
150 344 347 350 352 355 358 360 362 365 367 369 371 372 3I’4 3IIS 37T i8¢
200 3122 325 327 330 332 335 337 340 342 345 347 349 350 352 313 355 200

219 303 306 308 311 314 317 319 321 323 325 328 329 331 332 334 335 210
220 284 287 290 292 295 298 300 302 304 306 308 3092 311 312 14 315 220
230 %7 269 272 275 277 280 282 284 286 288 291 292 294 295 297 298 230
249 249 252 254 257 259 262 264 266 269 271 273 275 276 278 279 281 240
2590 234 237 238 242 244 247 249 251 253 255 258 259 261 262 264 265 250

269 219 222 224 227 229 232 234 236 238 240 242 243 245 246 248 249 260
270 206 209 211 214 216 219 221 223 2125 227 22y 230 231 232 234 235 270
2890 193 196 198 201 203 206 208 210 217 23 215 216 217 219 220 221 280
290 182 184 187 189 192 194 196 197 199 201 203 204 205 206 207 209 290
309 170 172 175 177 180 1182 184 18S 187 188 130 191 192 194 195 196 300



Field Size
Depth, cm
05
10
20
30
40
50

50
70
8.0
90
166

110
i20
130
140
150

16.0
17.0
180
19.0
200

210
220
230
240
250

260
270
280
290

4x 4
1014
0998
0961
0519
0877
0 832

0.787
0743
0.702
0660
¢ 620

0 585
0.550
0517
0.487
0.457

0.431
0.403
0.380
0.356
0.335

0316
0297
0279
0.260
0245

0.230
0217
0.203
0191
0178

SRS

6x6

AECL THERATRON 780 COBALT-60 TAR TABLE

7x7

8x8

9xS

10x 10

P1x11

12x12

13x13

1018
1.004
0972
0932
0892
0 849

0805
0.763
0721
0.680
0642

C 604
0570
0536
050S
0.474

0448
0.420
0.395
0.370
0.348

0.328
0.308
0.290
0272
0.256

0.239
0226
0212
0.200
0.187

1022
1011
0581
0944
0905
0864

0820
0.780
0738
0699
0659

0623
0.587
0553
os21
0 491

0.463
0 436
0.410
0.385
0362

0342
0.321
0.303
0284
0267

0250
0236
0.222
0209
0196

1025
1.016
0.988
0953
091S
0876

0835
0.795
0.754
0.715
0676

0639
0.603
0.569
0539
0.507

0477
0.450
0.425
0.399
0.375

0.354
0.333
0.314
0295
0278

0.261
0246
0.231
0218
0.205

1029
1.021
0994
0961
0925
0.888

0847
0.808
0.768
0.729
0692

0654
0618
0584
0553
0520

0491
0463
0439
6412
0.387

0.366
0344
0325
0305
0288

0270
0255
0240
0227
0213

1.033
1025
G999
0968
0933
G897

G 858
0820
0.780
0742
0.706

0 663
0632
05598
0566
0533

0505
0477
0.451
0.425
0.399

0378
0.356
0.336
0316
0295

0.281
0266
0.250
0.236
0221

1.035
1.029
1005
0974
03940
0905

0.868
0830
0.791
0.755
0718

0 680
0 646
¢c612
0579
0547

0518
0490
0463
0438
0411

0.389
0367
0.347
0326
0.309

0291
0276
0260
0245
0229

1.038
1.032
1.009
0979
0947
0912

0876
0839
0801
0.765
0.728

0691
0657
0624
0591
0559

0530
0501
0.474
0.449
0422

0.400
0.378
0.357
0.336
0.318

0.300
0.284
0268
0253
0237

1 0a1
1.035
1013
0984
0953
0919

0884
0848
0810
0.775
0738

0.702
0668
0635
0602
oSN

0542
0512
0.485
0459
0433

0411
©.388
0367
€ 346
0.328

0.309
0293
0276
0261
0245

1.044
1.03€
1017
0.988
0.958
0925

0891
0855
0818
0.783
0.747

0711
0677
0644
0611
0.581

0552
0522
0495
0.469
0443

0.420
0.397
0376
0.355
0.336

0318
0.301
0284
0.268
0253
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Field ~ ze
Dept:., cm
05
1.0
20
30
490
S0

60
70
80
9.9
100

11e
12.0
130
140
150

16.0
170
18.0
190
20.0

210
229
230
240
25.0

260
270
280
290
300

4x 4

6x56

AECL THERATRON 780 COBALT 60 THMR TABLE

Tx7

8x8

O9x 2

10x10

Tixid

12%12

12x13

14214

15x15

16416

17x17

18x18

19%19

20x20 Field Size

1.000
0.584
0548
0.906
0.865
0821

0.776
0.733
0692
0651
0611

057
0 542
0510
0 480
0.451

0.425
0.397
0.375
0.351
0.330

9312
0.293
0.275
0.256
0.242

0.227
0214
0.200
0.168
0.176

1.0C0
0 986
0955
0916
0876
0834

0.791
0.750
0.708
0 668
0631

0593
0 S60
0527
0.456
0 466

0 440
0413
0.388
0.363
0 342

0322
0.303
0.285
0.267
0.251

0.235
0222
¢ 208
0.196
0.184

1 000
0989
0969
0924
0 886
0845

0802
0763
0722
0 684
0645

0610
0574
0541
0S10
0 480

0453
0 427
0 401
0377
0354

0334
0314
0.296
0278
0261

0245
0.231
0217
0205
0.192

1.000
0991
0964
0930
0893
0855

0815
0776
0736
0658
0660

0623
0588
0555
0526
0 455

0 465
0 4339
0415
0 389
0 366

0345
0325
0.306
0288
o2

0255
0240
0225
0213
0200

1.000
0992
G 966
0934
0899
0863

0823
0.78S
0 746
0.708
0672

0636
0601
0568
0537
0.50S

0477
0450
0427
6 400
0.376

0.355
0334
0315
0296
0279

0262
0248
0233
0220
0207

1.000
0992
0967
0937
0.903
0 868

0831
0754
0.755
0.718
0683

0642
0612
0579
0548
0516

0 485
0462
0437
0411
0.386

0.365
0.345
0325
0.306
0289

0272
0257
0242
0228
0214

1.000
0934
0871
03941
0908
0874

0839
0.802
0 764
0729
06954

0657
0624
0.591
0.559
0529

0.500
0.473
0447
0423
0.397

0.376
0.355
0.335
0.315
0298

0.281
0.266
0.251
0236
o221

1.000
0994
0972
0943
0912
0879

0844
0 808
o771
0737
0 701

0 666
0633
0601
0 569
¢ 539

LSRR
0 483
0 457
0432
0 407

0 385
0364
0344
0324
0 306

C 285
0274
0 258
0243
0228

1.000
0994
0973
0345
9815
0883

084S
0815
0.778
0 744
0.709

0674
0642
0610
0578
0549

0.521
0492
0 466
0.441
0416

0334
0373
0.353
0.332
0315

0297
0.281
0.265
0250
0.235

1.000
0995
0974
0547
0518
0686

0853
0820
0.784
0.750
0.716

0681
0.64S

1.000
0995
0975
0948
0920
0889

0858
0824
0.789
0756
0.72%

© 688
0 656

1000
¢ 995
0976
0 94¢
0922
0892

0 862
0829
0795
0762
072¢

0 695
0 663

1.000
9965
0977
0951
0924
0895

0 864
0832
0.799
0.766
0.734

0.700
0 669

1.000
0995
0877
0952
0925
0897

C 866
0 E3S
G802
0.770
0.738

0.705
0674

1.000
€995
0577
0954
ce27
0899

0 869
0838
0 806
0774
0742

0.710
0679

1.000
0995
0978
0955
0928
0301

0871
0 840
0809
0778
0746

0715
0 684

1.000
0995
0978
0957
0930
0%0C4a

0873
0843
0813
0.782
0751

0720
0689

Depth, cm
05
10
290
30
290
S0

60
70
80
S0
100

1o
120




Field Size 20x20

Depth, cm
05
10
20
30
40
S0

60
70
80
30
100

i10
120
13.0
140
1S5S0

16 C
17.0
18.0
190
200

210
220
230
240
250

260
27.0
280
260
300

21x21

22x22

AECL THERATRON 780 COBALT-60 THMR TABLE

2323

24x24

25x25

26x26

27x27

26x28

29x29

3I0x30

31x31

32x32

I3x33

ISx3S Fieid Size

1.000
0995
0978
0957
0930
0904

0873
0843
0813
0782
0.751

0720
0 689
0.660
0631
0602

0575
0548
0522
0 497
0472

0 450
0428
0407
0 386
0.368

0 349
0332
0315
0299
0283

1.000
0995
0979
0957
0 931
090S

0875
0 845
0815
0.784
0.754

0723
0693
0 664
0 635
0 607

0579
0552
0527
0501
0477

0.455
C 432
0412
0.391
0.372

0.337
0.320
0.304
0288

1.000
0956
09879
03957
0932
09086

0877
0847
0818
0.787
0.757

0.726
0 £56
0667
0639
0611

0584
0556
0531
0506
0.481

0459
0437
0415
0.396
0377

0.358
0.341
0.324
0.30C
0292

1 000
0996
cS79
0958
0933
0807

0378
0 848
0820
0 730
0 760

0728
0.700
0671
0 642
0615

0 588
0561
0535
0510
0 .486

0.464
0442
0421
0 400
0382

0363
0.346
0329
0313
0297

1000
C 996
0980
0 958
0933
0 908

0880
0850
0822
0.792
0 763

0732
0.703
0675
0 646
0619

0592
G 565
0 540
0511
0 450C

0468
0 447
0426
0 405
0.38€

0 367
0.35C
0333
0317
0301

1.0C0
0996
0.980
0959
0934
0.909

0.882
0852
0873
0.795
0.765

0.735

706
0678
0650
0623

0597
0.569
0544
0519
0 494

0473
0.451
0.431
0410
0.391

0.371
0.355
0.338
0.322
0 306

1.000
0.996
0981
0959
0935
0910

0883
0853
0826
0.797
0.768

0.738
0.709
0681
0653
0.626

0600
0573
0547
0522
0498

0.476
0.455
0434
0414
0.394

0375
0.358
0.342
0.326
0310

1.000
0997
0531
0960
0936
0911

0884
0855
0828
0799
0770

0 740
0712
0 684
0 656
0629

0603
€576
0551
0526
0501

0 480
0 455
0 438
0417
0 338

0375
0362
0.345
0329
0313

1000
0997
0981
0961
0937
0912

0 885
0857
0830
0801
0772

0743
0714
0687
0.65%
0632

0 606
0579
0554
0530
0505

0 484
C 463
0 <42
0421
0.402

€382
0 366
0 345
0.333
0317

1.000
0997
0982
09€1
0938
0913

0887
0 858
0832
0 803
0774

0.745
0717
0690
0662
0635

0609
0583
0557
0534
0.509

0 487
0 466
0.445
0 424
0405

0.380
0370
0.353
0.337
0.321

1.000
0997
0982
0962
0938
0914

0888
0860
0834
0.805
0776

0748
0720
0693
0664
0638

0612
0586
0561
0537
0512

0491
¢.470
0 449
0.428
0 403

9.390
0373
0.357
0.3
0324

1.000
0997
0982
0962
0939
0914

0889
0 86t
0835
0806
0777

0 745
c721
0655
0667
0 641

0615
0589
0564
0 540
0515

0454
0473
0452
0.431
0412

0393
0377
0.360
0344
0327

1.000
0997
0983
0 962
09532
0915

0890
0862
0835
0807
0779

0751
0723
0697
0 665
0643

0617
0591
0.567
0543
0518

0.497
0.476
0 455
0 434
0 415

0.396
0.380
0.363
0347
0331

1.000
0997
0383
0962
0940
0915

0.890
0862
0.836
0.808
0.780

0.752
0725
0.69%
0671
0645

0620
0594
0570
0 546
0521

0.500
0.480
0 455
0.438
0419

0.399
0.383
0.366
0.350
0.334

1.000
0997
0983
0963
0S40
0916

0.891
C 863
0837
0810
0.782

0.754
0726
0.701
0674
0648

0622
0.597
0572
0548
0524

0.503
0.483
0 462
0.4
0422

0.403
0.386
0365
0.353
0 337

1.000
0957
0983
0963
0 940
0916

0892
0 864
0838
o811
0 783

0.755
0.728
0703
0676
0. 650

0625
0600
0575
0551
0527

0.507
0 486
0 465
0 444
0.425

0 406
0.389
0372
0.356
0 340

Depth, cm
05
10
20
3¢
40
S0

6¢C
70
80
S0
100

110
120
130
140
150

160
170
180
19.0
200

210
220
230
240
250

260
270
280
280
300
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Radiallon I'polecllion survey Dale i 7/|19¢\

Institution: m.q‘\ms/ (,';V(.\cfli C(n/‘&.'\
\ /
west  Pinws

unit: AEcC T\eon\ney 750

Room Loeabions

Type of Treatment F—\geo Al ﬁ.ck(\\,;ﬁ,a'\

Adequate interlock system (doors, filters, wod;_;es)‘-l—n/‘ln.lkaf

_{_\H&Je&& A ‘\ﬁt&‘\mtp/'f [u'cy\;_'\)b ,J‘m'w.k FWL WgDCES

patient and control obgerved simultaneously _%‘5,, \‘\) Mw‘.‘*e&
aX cooles)  consle ’

Patient « operator communication available (€5, },J'fb'&(u«/
agslem  t= Ruan A

Ratilation Area Posted ;(ES

Primary Beam shield prdsent (with interlocks) VéS, /N"f(t\p«h'

j\“nw bf,(w\ ‘\L' Qum/*" N‘Y ’ﬂ P/(\ﬂ— (3,48 wéjf‘ Iﬁfnl\
¥ /

Emerpency Procedures Posted ’mg‘

Control Panel Lock JE€S
Bmergency Shut OFF _Yj—gb, [ g.m/“ac\ pwe\ ANO N RUC A
N

ow AMO (w/h’-»\ ) ;M s’..(‘( Ay 411‘(«\‘&/.\&}" S“‘wa
Indicetion that control console ls ON VES, oW L‘C,J“‘Rc\ [‘mvf‘
Mheve cloct do dpentmet pocm a0 o anvdey heno.
Indication that beam in ON JES, on «;(Mgc\lpmv(( ‘[\bw
 Ypar{ment  Rocwm AN [ ow _apvips  head y

Means provided {or operator Lo LJvminr;te exposure at any
time  VES

Timer t‘.’e‘r‘minaLvﬂ exposure

_.f.ﬁg
Leak Test Performed _ VéS wies  dhkey 4/3:/2‘3
L i T

Personnel monitored \Ji “?\\m b(\OAg '(-\p.o,.\ ‘th ./é)'(‘s LAwmv«(/

e Sopee R : Clenwsd Tl
7
Monitoring records M{:‘l(\ le ¢3¢ PE.

() (\‘\
\}’\/Mﬂ y /“M{'A‘
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Qperationnl Performance bvalualion Date: ’7/\/9()
|

Institution: R“O( oy, CMQI-!“ GJ(‘L
Mo

] .
W g ”ﬁm';r'.

Unit: (\E(L —\—1\£RN‘R(.\) Wits

Koom Locetion:

Cuineidence of the mechanical axis of the collimator assembly,
the centrel axis of the light beam, and the cross hairs:

LI sosmint
Coincidence of the light beam with the pseful x-ray beam
(acceptable: 1,5 mm) ; A LN Y, XL,

\M‘

'2')(‘1 b, '(- XIQ EL"(?Q Ow«.r'/?)o X& o= Qfa e *_’g ':“ﬂ’\’\-

7

{

Coincidence of 1light field, collimator dial sevting, and
x-ray beam slzes at the SAD or 350D distance (acceptable:
agree within 1.5 mm) (@14

Determination of the mechanical lsocenter (acceptable: sphere

of 2 mm) (K
Determination of the isocenter of the radiation beam

1) Collimation (acceptable: 1,5 mm in diameter circle)
O W

2) Treatment table (acce(\table: 1,5 mn in diameter circle)

TTible hbs deepuh oloy Aoss wet it cpiderid

1) Gantry (acceptable: 2 mm diameter cirela) K

Timer: {\pg whney AND [iwEns, e
/ i & + "
88D Indicatorst Mch ANicg WPICATOR o VAo A

Q_@ﬂgn\ T)Puﬂ\om w(‘RLuJ 2 e 'Md\ﬁﬂﬂ(“ between €0 = 200 can

Beam flatness (acceptable: Manuflacture specifications =
typically + 3% over central 80% of the largest field area at
isocenter) OK , GFE <C s

) Wi
Beam Direction Dependence? f\Jéqlmtu{
f &

(2 o AT -~ ;
2 . - | \J{‘xwﬁ
7’

Physicist

qmsay

50918
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Timer and Linearity Evaluation Date: 7/ 2[00

lustitution. RN‘M*I“’ Claes e 2 ((N(F/L
1

‘f- 7 {‘/l)/:v_‘ '/11’1(‘

Unit. AF(" ¢ Thepaleces 25¢

Room Location:
Measuring Instrument. ke d Ulz 2507wt WA 2570 (" 9:2)
TOChﬂique /( Y /L L {\({” 3 (, (',M»«_()L@
Messusoments ot S0 g depih s witee  phosfion
Setung Time Instrument Reading Measured Time
- N % FA .!'\;‘c
().'3 10 (56 0‘0’7 “2)0" 30 ¢
/ot 2164 1o He
' S0 ’2)2'(‘L/ / ( 20 ‘,\7"\-‘,"
) Ve U i
2 Ot k/ ’2)'(__ 5/ “ { 00
/(") , : E."'. :
2, 0¢ (s 0Y U
() \ L/(-’ '—L (
/09 (2. gt R
Comments.
N gl .GL“
ﬁ( | we ) LN
\ B ' o o<
> -

o P L P RO i S s
Q,Z,ﬁ'rv. ey LAl e
Physicist



S(’\ n‘} .h\‘{!/\-(

Tray Factor ‘ ; Datet '7['/70
Institution: l\mm\ oy Upnilo ey (d',y' €
We st Claiw: 7 V10

undts NECE  TTherattan 7 5%

Room Locations

Techniquet J0X /0 cyn 'PL/'{ " AO e ib()
Measurements at 5&) T n(r,f'flr\ /,./ W.'\ng PA *»m
Measuring Inetrumentt m;ﬁ/\/ﬁ/ 35¢\7 EW\ (VEL 257 ""'1)

Settingt _ J o0 cmamaeka
Readings without Tray

21 5%

21l 6

A

el

Average "2 { ¢ O

headings with Tray < ¢|.d “\’R“I ('v Vy“ Ac&)’/:")

20, 6 5
20.7%
20.770
20,69

. A (‘
Average 26,65

Averape Reading with Tra
My ‘ann b op
Tray Fector = oo rapge Reading witnout Tray

,.\ r . 2(.LJ [ - “3 S”)';'

2
Previous Tray Factor: ‘95 b
L y )
Mo Y )

@"V‘M ‘r\/\*f'k"-_

Pnysicist




Stettme T A %

Tray Factor g Date '7/) / @
Institution: ‘\/\l‘n\\ [iad ('r/ [c,y Centen :
i et
West  Claws /MO

unit: [\FCC  Uheealew 3¢
Reom Locationt
: : 7 0 r D

Technique ! JU X (U }lc/r(

Measurements at SE'.U G € cp"f/\ I w(\{m rhanlc

M
Measuring Instrument: f'ff\ﬂ»l‘; 350\ o ;"l M-’k 25" lf’l'll)
/

Settingt l CU yaan

Readings without Tray
248\
2.1. &0
216
& 21,6\

Average Z- ' GO

Readings with Tray g “k\ s \\ F’\A)’S
. & :
7.‘ 0y
205

20 1
X I 4

 ———————

Averagpe 21,07 D)
oy = Averape Readlng with Tray
Tray Factor = o ase Reading wlthout %ray

: \'F - L'-U‘-)‘ o C! (} 7 3
2.1 6l
Previous 'lray Factor: (.96

794 = 0"/

(2’-»»», Q:,«z(\
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Wedge l’aclo(( A H Date. . '7] l ) 70
lnstitution: _\S& L4 Y an  Cweoloay  Cam ;

ek linwe MY
Unit: AECE Thesatres 756

Room Location:
Wedge Description: Eeld 20 o X /5
I”: Qs 30 g
SPpO- 79 g
Cat., MNe. G222 “1SIC

Technique:___iﬁ'_m_ﬁ@ L NE R e f £ /ol

Measurements al. ._5_.5*_{(7-/ Aeple o wp so L
Measuring Instrument; _tecthle, 2S00 w U Née 25\ (# 92) hamba,

Setting: ./-oc_mwe\e [ \
Collimator Readings L ' | 30
_Angle  Without Wedge  Wedge Code. L2

272 21 .6\ /51Y%7
2790 2,59 /5 Y3
2770 2) (O /5. Y3S
a0 2] 39 PEREXE.
¢ R R O X G Tl
20 2/ ¢l LS 2
Average:
of Readings: - 2].60 /‘SI .. 9}

Wedge Factor= __Average of readingy wilh wedge (ller
Average of readings without wedge [liter

(e cadeene IS

Previous Wedge Factor:

&) ‘@«// = 0,0%

-
OHL"’\H '(AAS\—"\L:
d Physicist



Ys~~ wence

Wedge Faclor i
Institution: R “&’wav Cve “‘"1 Y (f»v'(m
We 4 {m.'s 0 MO //
a8

bate: _1/1/%0

Unit: € ¢t Thegalpen 750
Room Location.
Wedge Description: . C€ld ©  z0w X /5

‘\&Q ¥O  Cann

<00 - VS e

Ca\ . N. G2 1S % S

Technigue: XY!%‘M;’ [\cj,[ 3O oo QSO
Measurements at; .S . & Can ¢ {epth o ofter

Measuring Instrument: &si&u/._}iﬂ:l_e X WE 257 (% 91) Chanbea

Setting: /.00 maa
Collimator Readings Readings Witb Wedge( 7S )
Anm_,_mmmmm_ _Wedge Code. . AA _
Qe _Zl:89 R b 18 & A
20 2L\ 12-42¢6
20 20 12 927
2720 2160 12,562
220 el 2(l0 |2 56 .
270 2/ 6% 12 .S6S
Average:
of Readings: 2l L\l 12 .49 o

Wedge Factor __Average of readings with wedge [ilter

Average of readings without wedge filter

1999 o R
I B
2. 6\
Previous Wedge Factor: 0.579

e

4 7 % 6" ‘)' J,') l )
,// \;1‘/"‘4”'3 ) ek
o "

Physicist




Wedge Faclor
Institution: x4

[

Unit, N b
Room Location
Wedge Description

[echnique; . 2. & [ 2 L LIEICE 4 S fxd 22 et
Measurements at: S 5. _dmaalgp [/ : ‘
Measuring Instrument; Hath (e

Setting N |
Collimatot Readings . Readings With Wedge | %
Angle Without Wedge . Wedge Code. L

\ 3}
B B0, S

ol — P SR N

] |
# { s

2162
Rl L

L

——

-

Average
of Readings
,ANS".U&KQ,ML (eedings willl WeARe dter

Wedge Factor= :
Average of readings withoui wedge filter

Previous Wedge Facto
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galivrated Messurement of Peak Dose Rute for 10 cm Sguare Heam
Dates '717-/9()

b
Institutiont |’ \ | (L‘/“iiﬁ.?‘f (fnﬂuL
/

units AECE Vhepalasy 75¢

Room Loeationt
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ill"“H\ngdl\\)L FEXAS
MDANDERSON
CANCER CENTER

Instrument submlitted by:

Dennis Frieda, Fh.D.

§t. John's Reglonal Health Centel
Radiation Oncology

North Ving, Sulte 1960
Springfleld, MO 65804

Accendited Dostrmetey Calibration Labotatory

Page 1 of &
Report #90-23

ACCREDITED DOSIMETRY CALIBRATION LABORATORY

Report of Calibration

Date instrument received for calibration: April 5, 1990
pate Instrument calibiation completed: April 10, 1990

Date calibration report malled: May 18, 1990

Description of Instrument:

Kelthley Programmable Dosimeter Mode: 35617: Serial 422828
NEL* Chamber Model 2571, (0.6 ce, graphite), Serial #912
Delrin Bulldup Cap #912

PIV Chamber Model N2336434%, (0,125 ce, acrylic)y Serial #112
Acrylic Bulldup Cap #112

*Nuclear Enterprises, LITD

NOTE: Proper function and reliability of the radlation measuring devices
described In thisg document ave highly dependent upon handling and use.
Thetefore, the duration of respongibility of The University of lTexas M.
0. Anderson Cancer Center, and its employees for the calibration results
extends only to the time the lnstruments leave the M. D. Anderson Cancer
Center premises., It is recommended that the instrument user establish
an appropriate technique of monitoring the constancy of the instrument
response befora and after its submission to the Accredited Dosimetry
calibration Laboratory and on a reqular  basls thereafter. In addition,
it {s the express responsibility ol the ingtrument user to assure
himself (by perscnal communication, 1f necessary) that his
interpretation of the information 1n this document is consistent with
interptetation  intended by the Accredited Dosimetry Calibration

Laboratory.

1418 HOLCOMBE BOULEVARD o | ISTOR, TEXAS 7700 ¢ (n el



CALIBRATION FACTORS g

Chamber FPactorst Gy/C,  This  lactor applies to the lon chamber alone.
The callbration factors glven dn thig report arve guotients of the x-ray or
gamma-ray alr kerna in alr and  the charge generated by that radiation in the
fonlzation chamber. The average charge used to compute the calibration factor
{s based on measurements vith the wall of the jonluation chamber at the stated
polarity and potential. lLeakage corrections veie applied if necessary.

Electrometer Factors:  C/edg.  This factor applies to the electrometet
alone for the scale, sviteh setting and output mode specified. This factor is
the quotient of the charge collected on the internal capacitor of the
electrometer to the reading Indicated on the display.

System Factorr  Gy/edg,  This factor applies to chamber-electrometer
readout esysteme ag o unit vith scale, svitch setting and output mode
specified. This [actor i the guotient of x or gamma tay alt kerma and the
reading indlented on the display,

A system factor can be obtalned by multiplylng the  chamber and

electrometer factors,
Gy/rdg » (Gy/C) (C/vdg)

To obtaln alr kerma at the effective measurement point, in the absence ol
the chamber, the system factor is multiplied by the reading on the display
corrected for temperature and pressure and fon collection efficlency (P ).
Some dosimetry systeme may also need a non-linearity corrvection, '

Alr Kerma = (vdg) (Gy/vdg) (TPC) (P, ) (nonh-lineat ity correction)

A of May 1, 1989 the official vadlation quantity for ion chamber
ealibrations used by the National Institute of Standards and Technology is alr
kerma in Gray (1 Gy » 1 J/kg). The AAPH (1981) calibration protocol uses
calibration factors dn units of exposure. This report gives calibration
factors in both unite (alr kerma and exposure) to be compatible with both NIST
and the AAPM protocol. Alr Kerma is related to exposure as follovs:

To ebtain exposure in Roentgen, divide alr kerma in Gray by

D79 % \0'} Gy/R for cobalt 60 gamma vays
B.76 x 1077 Gy/R for x-rays

ENVIRONMENTAL CONDITIONS!

PFriot to calibration all chambers ave tested to assure commuriication vith
the atmosphere. All chamber measurements vere notmalized to 760 millimeters
of mercury and 22 degrees Celsius. Use of the chamber at other pressures and
temperatures requites correction by the multiplicative factor:

(T + 273.15)7295.15 x 760/P

vhere T is 'he temperature in degrees Celsiug, and P is the chamber pressure
in millimetcve of mercury. No correction 18 made for the effect of water
vapor on the instrument being calibrated since it is assumed that both the
ealibration and the use of the instrument take place in alv vith a relative
humidity betveen 10X and 70%, vhere the humidity corvection is nearly constant.
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