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Roger Robson. M D. Davd Be!I. M O . Ph D. Jennifer Hann. M Sc
Certoe<' Rad Ther., Certified Radation
Med Onc., int. Med. Radation Therapy Physcct
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Date .

7J.j..[.....
June 20, 1985 /

' . ..

tea.
. b,91..United States Nuclear

Orig. e e -. . g
. . . . . .Regulatory Commission ,.

Washington, D.C. 20555 Action Compt. <. .......

Dear Sirs:

Please find enclosed an evaluation of Radiation
Protection Survey comTilgted following modification
of an entry door frame of the cobalt eletherapy
treatment facility and Installation of a superficial
therapy treatment unit <in this same facility.

Along with this report are included copies of source
head leakage measurements and initial and recent
source leak test results.

This report is filed in connection with our recently +

renewed NRC License 13-09649-01 and in accordance
with the rules, regulations, and recommendations
set forth in NCRP 49 and NRC 10 CFR 20.

If there are any questions regarding this survey
report, please contact me.

Sincerely, O, g
' '

) y @-6 I

Jennifer llann, M.S. N# - 2
Certified Radiological Physicist j E ,D"

w >
cc:. Region III Office k 3 b'

$USNRC *
2

cc: Administration o3

Department Manager R
"Radiation Oncologist
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Report of Radiation Protection Survey
Terre Haute Regional Hospital
AECL Theratron-780 Cobalt Teletherapy Unit

Report of survey performed in conjunction with modification of
entry door frame and installation of GE Maximt.r 100 KV superficial
treatment machine in Northeast corner of treatment room.

Location: Department of Radiation Oncology
Terre Haute Regional Hospital
601 Hospital Lane
Terre Haute, IN 47802

NRC License: 13-09649-01 Expiration: January, 1989

Unit Type: Atomic Energy of Canada Limited Theratron-780
Teletherapy Unit, Serial No. 232.

Source Type: AECL Cobalt 60 Type C-146, diameter 1.5 cm,
Serial No. S3520, with an activity of 8760
Curies on-27 July 1983. Installed on 10
September 1983. Copy of most recent leak
test from Health Physics Associates is
attached as well as copies of initial leak tests.

Absorbed Dose on date of installation, 10 September 1983,
Rate: absorbed dose rate measured as 203.84 rad / min.

in air 0 80.5 cm from source, source-trimmer
distance of 45 cm. Measurements performed
with standard Baldwin-Farmer chamber (with
NBS traceable calibration) with 0.5 cm acrylic
build-up cap centered in 10 X 10 cm2 field set
0 80 cm SSD. Most recent monthly output check
measured under identical conditions agrees
within 0.5% with value determined by source
decay of the initial rate.

Instrumentation: All survey measurements are performed with a
Picker GM counter with a range of 0.0 - 50 mR por
hr. and a Keithley 36100 Survey Meter with a
range of 0.1 - 20 R/hr. Both instruments
have been recently calibrated.

Electrical The treatment room has only one entrance and
Interlocks: this door is equipped with an electrical

interlock which shuts off the primary radiation
beam whencycr the door is opened during machine
operation. Further, operation will not resume
until the door closes and the machine is re- '
activated from the control console. Proper
interlock function is tested by opening the
door during operation and noting the prompt
cessation of radiation, and by confirming that
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operation does not continue until the control
consolo is reactivated and the door is closed.

Electrical With the headlock inactivated, the machine's
Stops: electrical stops limit the use of the primary

radiation beam to a direction not exceeding
50 clockwise and 900 counter clockwise from
vertical. These switches are functioning
properly. A special case exists for treating
patients on stretchers. In this instance, ,

'

the gantry is rotated 900 clockwise and the
head is rotated 1650 counter clockwise. This

'

is the only configuration with the headlock ;

inactivated in which machine operation is
enabled.

Emergency Off Emergency switches on the console, hand control
Switches: and gantry housing properly terminate machine

operation.

Treatment The automatic timing device which retracts the
Timing Device: source to the safe position at the end of a

preset treatment period is functioning
properly.

Beam Off/On Red lights indicating beam "on" conditions
Indicators: are located on the control consolo and above

the entrance to the treatment room. In addition,
the radiation monitor within the room is cicarly
visible through the leaded glass window in the
entry door. The condition indicators and
radiation monitor are functioning properly.

Patient From the control consolo area, audio communi-
Monitoring: cation with the patient and visual monitoring

via closed circuit television are maintained
during treatment. Also, the patient may be
visually monitored through the entrance door
leaded glass window and wide angic mirror
arrangement.

!

Warning Conventional Radiation Area signs are posted on
Signals: the door to the treatment room. Also, copics

of NRC Form 3, Notice to Employees, are
posted in areas of common employee access.
Emergency procedures directions are posted over
the control console for immediate reference in
event of source retraction failure. These pro- #

cedures are also practiced periodically by
those employees directly involved with radiation
therapy treatment.

:
.
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Source Housing: With the source in the "off" position,
measurements are made at one motor from the
source. The maximum reading is 0.7 mR/hr.
These measurements are shown in attachment 2.
Attachment 3 is included for comparison with
initial values measured by AECL service engineers
at the time of source installation on 10 September
1983.

Survey Summary: Figure 1 is a floor plan of the treatment room;
in other views, cross-sectional diagrams of the
treatment room are shown (Figures 2 and 3).
In each figure, the surveyed creas are labelled
appropriately and correspond to the subsequent
figures illustrating the valres actually measured
under survey conditions. The survey is conducted
with " worst case" parameters as outlined by
NCRP #49: a patient mimicking phantom (25 X 25 X 25
cm3 phantom supplemented with additional padding)
is set up with the largest field size at the
normal 80 cm SSD. A general sweep to pinpoint
areas of high readings (relative to background)
is initially performed with the GM counter, and
this sweep is then followed by a point by point
measurement of a motor-grid imposed upon the
survey area.

All wall surveys covered at 1 cast a seven foot
height, as per NCRP 49. At the control consolo,
access to areas above the falso ceiling is
controlled by the chief technologist and allowed
only during periods when the machine is not

;

operating. Particular attention is paid to
those areas noted as relatively high. A Keithicy
36100 Survey Motor with minimal energy dependence
is used for this stage of the survoy.
In reviewing the survey results presented in
tablo 1 and illustrated in the appropriato
figuros, it can bo seen that no measurements
exceeded 1.6 mR/hr. (for purposes of this report,
1 mR = 1 mrom dose equivalent) . Over a normal
treatment wook no one prosent in any area
adjacent to the treatment room could receive
over 0.4 mrom (non-contro11od) or 12 mrom
(contro11od).

o

_ _ - - - _ _ - _ - _ _ - - _ - - - _ _ . _ _ _ - _ _ _ - . _ _ _ _ - _ _ _ _ _ - . _ _ _ _ _ _ _ - . _ _ _ - - - _ _ _ - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - _ _ - _ . _ _ _ _ - - _ - _ -



(
-

.

.

-
. .

Conclusion: This Radiati6n Protection Survey demonstrates*

that operation of this unit complies with
standards and regulations presented in
NCRP 49 and NRC 10 CFR 20.

w /U.8,
_

Am , j

Jennif er" liann , M.S. ,

Certified Radiological Physicist

f dys k [ /_ $ EI-
Ralph'E. Pisher, R.T.T.,
Radiation Oncology Department Manager

h b% b 5SCT, h(JKbt*
J/ fry Dooley, \(' '

AUlociate Administrator

o
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*** HEALTH PHYSICS ASSOCI ATES LTD. C rita',lJi 1 M41 ?> tra lu I)l Al tr,rl %AII I r

.

3104 CouME NCiAI AVENUE i NOllTHriHOOM. IL 00002 ' PHONE'n *t12 5f 41130*

i

Name Terre IIaute Regional llospital teu nne, on n, n,,n,ee

NI4C 1 icense # _13-09 h?-01 ,

Addres, 601 llospital Lane
'"" # -~ '- --

Ir; 47802Terre !!aute 3,,,, Zip State I icen r # . __ _ _ _ ___.roy __

F.spiration Date . _ _ _ _ _ . i

Equipment Alanufacturer AECL _ Nf ale! No Theratron 780 Scrial No 232

Iwtope Co 60 Curiage_8 7 6 0 Date 7/27/83 Sourse serial No S3520

Individual performmg test 2ALPH E. EnSHER Date 14 Dec . l'iB9
_ . . _

7Cd bThis test was performed in accordance with II.P. Awwiates instructions includtd in this kit. Ne

bYjd
-

(S@ature of Indmdual Performmg Test) i

|. . . . .

(To be filled out by llealth Physics Associateu

DATE SAh!PLE RECEIVED \ Q Qo- ,R DATI'. SAMPLI PROCI:%LD |D 00- g .j_ __ !,
-

TEST DATA
Samp!c CFM INet) j Ecrixurie g

~

T

CPSt - Counts Per htmute
I Detected,

2 | b | N i

h k '

3
! Al - Less than 0 0001

"""
I O L,0 |Standard O 60510 O

CONCLUSION:

Results of this test do not indicate the presence of reportable remosabJe radina,13ty. In aaord.mee with presail-
ing regulations, this test should be perforrned again before .l4 b_ .. _. .

.

t

N

OlW &Q&Q ,g m *

A Troved for ||6alth I'Ii)ti;s As raci,licg
~~

- s
- - wm _._

_

2/03 Pt
Attachment 1

. _ . . .-- -_ _ _ . _ _ - . - -- ,-
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, ATOMIC ENERGY Of: CANADA LIN11TEOaCOMMERCIAL PfmODUC 1 S'

'

REPORT OF ROUTINE WIPE TEST FOR C0f4TAMiflAT10ft

P8S 42934

I!!PCRTA.VT:
Scureca chall be tasted fcr !ca' age at inter'a:B rDt ta cr: cad e:x tronths.J

Recordn of test resulta s':all be kept in units of microcwica and maintained for
inspaciion by the appecpriata Licar.cing Au;hority.

MODEL & SERIAL NO. T780 4232
CUSTO.x'In LOCATION:
Terre !!aute Pagional !! capital v '

DATE OF TESTt:7): o.,

601 !!csoital lanc . "~

I Terre Haute, Indiana 47802
DESCRIPTION OF SOURCE (S) TESTED: '

Source in Rack O for ''Co O , 83'Cs O ' ''u O,

Drawer hole E]
Collimatot O
Survey Meter Used: Dorthold PATO/F Scrial No.

,

A D

Instrument. 3ensitivity: 400 c/ min = 0.05 pci **Co OI
1000 c/ min = 0.05 pCi 3 8 'Cs O ~
350 c/ min = 0.005 pCi 2''u O

"'
I Calibration Dater ', -

Leak Tc.a t(s) Performed:i
.

'1. Routine wipo contamination teet as detailed in the.2

|
Facility Instruction and Maintenance Manual ar Field
Cervice instructions.

O 2. Other test (c) as described on reverno side.

| Grocn Wipo Roading = c/ min
Backgrcund Reading = c/nin.

..__ c / r:. i n x (D) sci = _ , ,a c i'
Not Wipo Pcading =

(A, c/ min

Tent Eval.ation:'

I C'1. UEGATIVE - rest ahcwod 100n than reportablo limit.

$ [ 2.
POSIT;,E - Readingn and initial correctivo action to ,

be detailed on revorno nido,

h is har.:b.1 cartifici th:t tha teat:a) to,dicatel abouc hava tren carrin out
|

unlar 'he a:.;1rvial:m af tha ts.urnigna.|.
Ccnvaraton * 3 :1.! Pa W tcgical en.:J 0. n uti a 1. n ka ; ..nl : mr.m - 10 pts,*

. .
-

''> iy.s l .*....;'.. ..
,

' Titla . .? , .,,,...kle..., ............ . . . . .

Attachment 1
|

. - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - _ _ _ - - - - - - - - - - - - - - - - - _ _ _ - - - a
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l iEAK TEST CERTIFICATE
I

ATTESTATION O'$TANCH$lT$
' 03D2R No. P&S 42934 DATE 1983 August 16

h) DE CC.*.'.*otANCE

i cEsCm tion Cs so0*tC3 TE31ED d

DESCRIPTION DES SOURCE 3 V2.1.Fl82S
.

One Cca-t-SO Tc!4 therapy Source I6 CM. Actae Olameter. AECL Type C 14 6 ... ,.

, Une ss.rce do tdM erapoe su C,. bali 450. 4 CAI de diametra acts!. GACL. Type C
~

i

l .

'

O!""3erf al N ). S-3520' -

t.c :te ser.a Autre j

I
,

!
' f

'

1

| ' EAK 77 3 TE i'IT.F O. ....E0 RESULTS OF TE3IS 1

.'FREU d:S D't(A!|ChtlT2 EFFECTU2ES RESULTATS CEG GPRLUVCS1

* hscra ... ;,es u t.oru eu versch 'ff . a re e f:rt.h .ncE.n of f.ets) '

M 1 113 Di"Y .V!PE TEOT. PROCEDURE OG CO' S 4 E G A T 1 '' r- 1'

'h I
EF AEUVE Pts 1 M:o TTEMENT A SEC. FROCHI DQ4C65 *

e

' O 2. CTHi1 TE :.70 M CE 3CP.02D BELO?/) |
l. AUTR.u tM EL'.'ES ICLCRITES CI Afr1EC) ,

I f

'. i
1

i

DATE C A CO?.tPL;T4.4 CT I E*;TS 70'l THE COPt'2ANY*

(PREV'oCE TERA * ME$ L: PCUR LA ECC:1 Tt t
|t

1983 August 16 g ,9 .,

Y12,21.u" Nd'r '- I'

Source Prc hetica De 3 sr ment
| Serrice dela predaction des soslo/ ,

tt s,

'

Atomic Energy L'Energio Atomiquo |g%,
8

,

l' Cf Canada Limitod du Canada,Limitee ',

fComnmclslProde;ts Produ:s Ccmmere!cux

PD. Ccn SY30 C ''KCC *

Pcsts r,'ata J f4.ccVt:'a M'a'st s !+.

F C*a/a C W J4 Curo. C:v n4
K2A 3'A3 X/A 3.ii !

-

.-

,_
- _'

*

40c11
Attachment 1 se,a m -c.u.a. =.

v . .ss.w. .. u 4 e+ e. , # .va..a
we

m,se= #e s a ien e see w is

s. . s >*e
. .:r is.a w e.e.a.

.

o, - , ,...a..a.... ..A.me
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g ATOMIC ENERGY OF CANADA LIMITED
-

RADIATION SURVEY REPORT Pas -42934Teletherapy-Head - Beam Off

Curt mer Terre Haute Regional Hospital

Lmetion 601 lbspital inne. Terre Hautr. Irdiana 47802

'hheratron 780 Serial Number 232Model

SOURCE DATA

C ri;l No. S3520 Diamete, 1.5 on Curies 8760 otbalt 60

131.4 +3%M00ured Output Rmm(ICRU) Measurement Date 1983' July 27

'

M--imum Unit Output Rmm Rated Capacity 213 Rmm(ICRU)*

F, looeMt le / yoo. -

Curvey Mete,

0: rial No. Calibration Date~ * *

;

Cupplementary Shield 6ng: Donut l' Air Cylinder End X Other

'

Date _" "*HE AD SURVEY Ps.RFORMED BY ,

q,3NOTES . , ,

1. Values et each point are everoord over a 100 squere I
*centimetre eres en accord with recommendations NCRP Report 33.

2. Vetues are in m8t/h at 1 metre from the source. ,

3. This report is bened on vefues measured at 18 points and is it is for f g i

0,.ycompliance verificate only. Report is not to be used as a subst> Q, j; [ s'
-

'tute for comprehensw 26 point sur,ey originally performed i e

N*/under controlled conditions et the factory an accord with recom. j

,nendations NCaP ne.o,133. _

.!..

0.4 |
d. 4,e e,e of es,ues et el:6 points is e, vel or iess ihen. 2,nath. .

,o. o.rNo -e.u,ed ,s we e. eeds io maih.

Mas ounams 4 0.9 '"% Ave cors -> 0.4 $ %
.

0) o|k o.\ 0,4 "* oCe

f- ^%[ ,

n- ,-
'

o,e
{ og___e_._. , ,.

Y s'~
L g n

i
i

o,5 O. co OS o,2. "*} 0.3

mnTE - cvsioua a
00A.0362 Attachment 2 canaaY - scavica erstar

PINM = C.P. UNIT HISTOAV FIL

. _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ . _ . _ _ _ _ . _ _ _ _
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) ATOMIC ENERGY OF CANADA LIMITED.

'

RADIATION SURVEY REPORT PgS 42934Teletherapy Head - Beam Off

Cutt mer Terre Haute Regional Hospital

L xtion 601 lbspital Inne. Terre Haute. Indiana 47802

Thratron 780 Serial Number 232Model

SOURCE DATA

8760 cobalt 60Csrial No. S3520 Diameter 1.5 crn Curies

131.4 +3%Mr ured Output Rmrn(ICRU) Measurement Date 1983 ' July 27

152.6 +5% -

Maximum Unit Output - Rmm Rated Capacity 213 Rmrn(ICRU)
'

I/P7UAM Model A e17'o 8Curvey Meter

C rlal No. /7/b - Calibration Date M u /P 93
/

Cupplementary Shielding: Donut A' Air Cylinder End X Other

HEAD SURVEY PERFORMED BYI- h '- e A#E d I d M'*''M A Date -

NOTES
- . ., ,*
1 Values et each point are averspd over a 100 square I

*centimetre aree in accord with recommendations NCRP Report 33.

2. Values are in mR/h at 1 metre from the source. g,

3. This report is based on values measured at 18 points ord is it is for ? ( i

compliance verifcation only. Report is not to be used as a substh J( [ E ,Q-, j

tute for comprehensme 26 point marvey originally performed i e

|30'under controlled conditions at the factory in accord with recom. t

mendet.ons NCRP Report 33. I
a* . ,

4. Aversos of veiwel at oil 26 poents is equal to, or less than,2 mR/h. J ,

40* , / /y6. No measured value escoeds 10 mR/h. , f

n o c,. -o 1.5 '" % ,. MG KoS ~9 0.5 '#|hr- %
.

,5 ,9 ,I e# ,4~-

r% fM. ,

(,g g g'
. . . x. . . , , .

i i /
'

, ,
i
.

.n ,lil ,3 "'d ,Mf$6
wHeia - cusroua n

COA.03S2
Attachment 3 En"lfe~P.'u's"iU."i o"n'y"Eita''

_ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _______________..._____________________________________________.._)
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TABLE 1: SUMMARY OF WEEKLY DOSE EQUIVALENT ACCUMULATIONS .'
*

:

'

Maximum Modified Resultant
Gantry Measured Maximum Weekly
Angle Dose Equiv- Dose Equiv- Dose Equiv **

Area (Increasing alent Rate Occupency Use alent Rate * alent Accum-
Ar'n Designation Clockwise, 0) (mrem /hr) Factor (T) Factor (U) (mrem /hr) ulation mrem /wk)

1 O O.3 1 1 0.3 4.5
Controlled 45 1.4 \ 0.35 5.3

55 1.6 0.4 6.0
65 1.3 0.33 4.9
90 1.6 0.8 12.0
135 1.6 % 0.4 6.0

i 180 0.6 1 0.6 9.0
' 270 < < < l. 5

2 0 < 1 1 e < l. 5

Controlled 45 < % < ( 1. 5
90 < < <l.5
135 0.2 0.05 < 1. 5
180 < 1 < < l.5
270 < c < 1. 5 .

3 0 < 1/16 1 < (l.5
Noncontrolled 90 0.4 0.013 <l.5

180 0.1 1 0.006 <l.5
270 0.1 0.003 < 1. 5

4 O < 1/16 1 < ( 1. 5
Noncontrolled 180 < 1 < < l. 5

270 < < <l.5
315 < k < < 1. 5
Special 0.5 0.008 < l.5

5 O < 1/16 1 < ( 1. 5
Noncontrolled 180 < 1 4 <l.5

270 < < <l.5
315 C k < <l.5
Special 0.2 0.003 <l.5

'

a
-
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.'TABLE 1: (CONTINUED) *

.

*

' Maximum Modified Resultant
Cantry Measured Maximum Weekly
Angle Dose Equiv- Dose Equiv- Dose Equiv **

Area (Increasing alent Rate Occupancy Use alent Rate * alent Accum-
Area Designation Clockwise, 0) (arem/hr) Factor (T) Factor (U) (mrem /hr) ulation mrem /wk)

6 180 0.1 1/16 1 0.006 ( 1. 5
Noncontrolled 225 < % < < l.5

270 < < < 1. 5
315 < % < < l.5

Occupancy and Use Factors and also Area Designations assigned
as per rules and conditions established in NCRP #49.

.

The normal treatment workload (W) is determined conservatively to
be 57,600 R/wk 0 a meter. The parameters used to determine
this workload include: 60 patients / day 9 2 treatments /pt, approxi- .

mately 1.5 min / tat ( 300 rad total), 5 day /wk. The beam "on"
time resulting from these conservative values is 15 hr/wk.

*Nodified Rate = Maximum Rate X T X U

** Resultant Accumulation = Modified Rate X beam "on" time

.

L
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