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May 22, 19f15
0117-115

P6
Nuclear Regulatory Comminnion
Region 1
611 Park Ave.
King of Prunnia, PA 19406

At tent ion 1,nurence F. Friedman, Ph.D., C.ll.P.

Senior Ha<llat.lon Specialist

| Hi;Fl:lti:NCMI l,1Cl:NSB NUMiti:H 06-100111-0)
'

DOCKLT NUMlil:R 010-17244
CONil401 NUMiti R lill40i

.

Dear lir. Fricthnant
i

As rcquented in your t e tton of May 7 with lir. S. Italter, we
are providing a rovinci renponse to li. of our renewal
applicatlon.

Picane let un know it we can he of any further annintance
in thin matter.

Sinccrcly,
,
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14obe r t F. Avrutik
I Director
i Hegulatory Department
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15. The sources are kept in locked lead lined boxes. Only those per-
sons authorized by this license to use the sources have access to
them.

The attached copy af the Philips Medical Systems, Inc. Radiation
Safety Manual is given to each monitored employee and explains
our Radiation Safety Program. In addition, each monitored

employee received a lh hour lecture on Radiation Safety and Bio-
logical Effects of lonising Radiation from the Company Radiation
Safety Officer.

The leak test will be carried out by one of the following methods:
,

1. Philips Medical Systems, Inc. employees, who have been pro-
perly tristructed by Nuclear Radiation Consultants, will
make a wipe as instructed and send it to Nuclear Radiation
Consultants for analysis. The wipe will be analised on a
single gamma ray spectrometer through the use of a sodium
iodide crystal "well detector". Nuclear Radiation Consult-
ants will use a standard Cs LU source for comparison and
quantification. Nuclear Radiation Consulta1ts will then ,

send a certification to Philips Medical Systems, Inc. showing
the results.

2. The wipe will be performed by Stephen Balter, Ph.D. according
to the following procedure

H4teriale Victoreen Thyac !!! CH Counter Hodo! 490
Victoreen End Window CH Tube Model 489-33 r

Calibrated Co-60 Deta, Camma Disk Source
New England Nuclear NES-20000

,,

Procedures

1. Turn on the Ceiger Counter and allow a five-minute warm up period.

2. Switch to battery test position and verify adequate battery vol-
tage.

3. Switch to XI scale, remove the protective cover from the end win-
dow of the CH tube, and verity gross performance of the instru-
ment by use of the operational check source on the side of the
instrument. A full scale deflection should be obtAined. ;

l

| 4. i.oesta the instrument in a convenient location away from sources
of radiation.
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5. Calculate the present activity of the reference source (A).

6. Switch the instrument to long time constant.
I

7. Observe the background count rate in terms of CPM (B).

8. Place the reference source approximately 2 mm from the window of
the CH tube. Observe the gross count rate (G).

9. S = (CPH / nC1) = (G - B) / A

|10. H=5*S

11. If H > 2 * B the instrument may be used for evaluating wipes.

.

EVALUATION OF WIPES

1. Calibrate the CH counter using the attached procedure.
'

2. Set the instrument to long time constant.

3. Observe the background count rate in CPM (B).

4. Ilold the wipe approximately 2 mm from the end window of the CH
tube. The side used to wipe the surface should face the window.
BE CAREFUL NOT TO TOUCil Tile CH TUBE WITil Tile WIPE.

5. After the count rate has stabt!!aed (approximately 30 seconds),
observe the count rate in CPM (T).

6. If T > 3 e B then the wipe may be contaminated. Set it aside

and notify one of PHSI's Certified Radiological Physicists.
The physicist will continue the evaluation of the wipe and the

.

possibility of contamination of the source under test.

SAMPLE CALCifLATION FOR CH CAllBRATION

Assumptions

, 1. The activity of the ref erence source was 37 nCi on 1 Jan.1982.

2. Today's date in 15 Apr. 1985.

3. The background count rate (B) is 50 CPH.

4. The gross count rate (G) is 1100 CPH.
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Procedure: |

l

1. The time interval between the calibration date of the reference
source and today is 39.5 months.

|2. The decay fraction is calculated by:

F = exp - ((0.693 * 39.5) / 63)

F = 0.6475

3. The present activity of the source is:

A = 37 nci * 0.6475 = 24.0 nCi

4. The sensitivity S is given by:

S = (1100 - 50) / 24.0

S = 44 CPM / nCi

5. The net signal expected from a minimally contaminated wipe
(5 nci) M is therefore:

M = 5 * 44 = 220 CPM

6. The background activity (B) is 50 CPM. Since M 7 2 * B the instru-
ment has sufficient sensitivity to detect a wipe contaminated with
5 nci cf co-60.
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CERTIFICATE OF
RADIOACTIVITY CALIBRATION

I

Cobalt-60 Reference Source
NES-200C

Half-Life: 5.271 + 0.001 yrs ,

Lot Number: 200c083T82

The activity of Cobalt-60 was determined to be 0.036 microcuries on August 31, 1982.

DESCRIPTION OF THE SOURCE

The activity was deposited in a Smm diameter active area on a 0.25mm thick stainless
steel planchet, covered with a 0.90 mg/cm2 aluminized mylar window, and sealed into
the aluminum mount. The overall dimensions of the source are 3.6mm in height and 25mm
in diameter. The mass of the deposit was less than 0.01mg and self-absorption was

*considered negligible.

DECAY SCHEME Intensity (%)

Si 0.318 MeV maximum 99.92 (2 weak S''s
0.096 average omitted)

Reference: A Handbook of Radioactivity Measurements Proc _edures, NCRP Report No. 58,
November 1978.

METHOD OF CALIBRATION

The source was calibrated by measurement in a 2n internal proportional counter whose
response for the radionuclide and geometry had been verified through the use of a
secondary standard. The secondary standard was prepared from a solution whose activity
was determined by measurement of the current produced in a 4n gamma ioni:ation chamber.
The response of the ionization chamber to Cobalt-60 had been determined using the-
National Bureau of Standards certified solution SRM 4915.
New England Nuclear Corporation participates in a National Bureau of Standards-Atomic
Industrial Forum measurement assurance program in order to insure the continuing trace-
ability of NEN's radioassays to the NBS,
RADI0 IMPURITIES

A random sampling of this production lot was examined for photon-emitting impurities
with a Ge(Li) spectrometer system. The radioimpurities were determined to be <0.1's
expressed as a percentage of the gamma-ray-emission rate of the 1332 kev gamma ray of
Cobalt-60.

ERRORS

Random Errors (99t, confidence level)
1 Precision of the measurement of the source + 1 9 t,t

Precision of the measurement of the NEN secondary standard [1.2%
Systematic Errors

+ 3.2'sAccuracy of the NEN secondary standard (linear sum of the estimated -

upper limits of errors involved in its preparation)
Overall Error

+ 5 . 4 t,[(1.9 )2 (1.2 )2]h + 3.2+ =

- .
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