RADIATION DETECTION INSTRUMENTATION CALIBRATION PROCEDURE


Radiation detection instruments used for quantitative analysis (e.g., dose rate and effluent monitoring) will be calibrated annually for the type of radiation measured.  Sections 64E-5.314 and 1318, Florida Administrative Code (F.A.C.), provide additional information regarding radiation detection instrument specifications and calibration.
I.
Training
Prior to performing independent radiation detection instrument calibrations, workers shall:
A.
Have received radiation awareness instructions required by section 64E-5.902, Florida Administrative Code (F.A.C.); and
B.
Have documentation on file of their completion of an approved radiation safety training course satisfying the requirements specified in section 64E-5.1307, F.A.C.  This training must include opportunities to observe and obtain supervised experience conducting instrument calibration.
II.
Calibration of Portable Radiation Detection Instruments
A. Precautions

1.
Instrument calibrations should be conducted in a shielded box, irradiator chamber, or and isolated areas of the facility where egress by other workers can be minimized.  If unavailable, use magenta and yellow colored barrier tape, ribbons or rope to establish a restricted area.
2.
Assigned personnel dosimetry devices will be worn at all times while calibrating survey instruments.

3.
A calibrated and operable survey instrument will be used to assess dose rates during survey instrument calibrations.

B. Dose Rate Instrument Calibration Procedure
1.
The source used is approximately a point source.
2.
Either the apparent source activity - or - the exposure rate at a given distance is traceable by documented measurements, to a standard certified by the National Institute of Standards and Technology, within 5% accuracy.
3.
A source having approximately the same photon energy as the environment in which the calibrated device is employed is used for the calibration.
4.
The source is of sufficient strength to give an exposure rate of approximately 
30 mR/hr at 100 cm.  (Typical minimum activities are 85 mCi of Cs-137 and 
21 mCi of Co-60).

5.
The inverse square law and the radioactive decay law are used to correct for changes in distance or source decay.
II.
Calibration of Portable Radiation Detection Instruments
B. Dose Rate Instrument Calibration Procedure   (Continued)
6.
A record is made of each survey meter calibration.
7.
A single point on a survey meter scale is considered satisfactorily calibrated if the indicated exposure rate differs from the calculated exposure rate by less than 10%, - or - 20% if a correction chart or graph is attached conspicuously to the instrument.
8.
Meters offering a linear scale are calibrated on at least two points on each scale.  The points are at approximately 1/3 and 2/3 of full scale.
9.
Meters offering a multidecade logarithmic scale are calibrated at no less than one point on each decade - and - no less than two points on one of the decades.  Those points are approximately 1/3 and 2/3 of the decade.
10.
Meters offering an automatically ranging digital display for indicating rates are calibrated at no less than one point on each decade - and - at not less than two points on one of the decades.  Those points are at approximately 1/3 and 2/3 of the decade.
11.
Meter ranges above 1,000 mR/hr may not be calibrated, but are checked for operation and approximately correct responses.
C. Surface Contamination Measurement Instrument Calibration Procedure
1.
Survey meters' efficiency must be determined by using radiation sources with similar energies and types of radiation that the survey instrument will be used to measure.
2.
If each scale has a calibration potentiometer, the reading shall be adjusted to read the conventionally true value at approximately 80% of full scale, and the reading at approximately 20% of full scale shall be observed.  If only one calibration potentiometer is available, the reading shall be adjusted at mid-scale on one of the scales, and readings on the other scales shall be observed. Readings shall be within 20% of the conventionally true value. 

III.
Calibration of Liquid Scintillation Counters, Gamma Counters, 
Gas Flow Proportional Counters, and Multichannel Analyzers
A. Precautions

1.
All individuals performing instrument calibrations shall abide by applicable Rules of Use of Unsealed Sources and the Contamination Control Program.
2.
Assigned personnel dosimetry devices will be worn at all times while calibrating radiation detection instruments.
III.
Calibration of Liquid Scintillation Counters, Gamma Counters, 
Gas Flow Proportional Counters, and Multichannel Analyzers
B. Stationary Radiation Detection Instrument Calibration Procedure
1. Instrument calibration will be in accordance with the applicable manufacturer’s instructions and recommendations.  A copy of the manufacturer’s operation/
maintenance manual for each instrument is maintained on file by the RSO for ready reference.
2. Radiation sources must approximate the geometry of the samples to be analyzed.

3. The radiation source must have its apparent source activity traceable by documented measurements to a standard certified by National Institutes of Standards and Technology (NIST).

4. The radiation source must approximate the same energy and type of radiation as the samples that the calibrated device will be used to measure.

5. Calibration must produce readings within ± 20 per cent of the actual values over the range of the instrument.
6. Calibration of liquid scintillation counters will include quench correction.

IV.
Calibration Records
A.
Radiation detection instrument calibration records indicate the procedure used and the data obtained.  As applicable, the reports include:
1. The owner or user of the instrument;
2. A description of the instrument that includes manufacturer, model number, serial number, and type of detector;
3. A description of the calibration source, including exposure rate at a specified distance on a specified date, and the calibration procedure;
4. For each calibration point, the calculated exposure rate, the indicated exposure rate, the scale selected on the instrument, and the deduced correction factor (the calculated exposure rate divided by the indicated exposure rate);
5. The reading indicated with the instrument in the "battery check" mode 
(if available on the instrument);
6. The angle between the radiation flux field and the detector (for external cylindrical GM or ionization-type detectors, this will usually be "parallel" or "perpendicular" indicating photons traveling either parallel with or perpendicular to the central axis of the detector; for instruments with internal detectors, this should be the angle between the flux field and a specified surface of the instrument);
IV.
Calibration Records
A.
Continued:
7. For detectors with removable shielding, an indication of whether the shielding was in place or removed during the calibration procedure;
8. The exposure rate or count rate from a check source, if used; and
9. The name of the person who performed the calibration and the date the calibration was performed.
B.
The applicable information below is attached to the instrument, as a sticker or tag.
1. The source that was used to calibrate the instrument;

2. The proper deflection in the battery check mode 
(unless this is clearly indicated on the instrument);

3. For each scale or decade, one of the following as appropriate:

a.
The average correction factor;

b.
A graph or graphs from which the correction factor for each scale or decade may be deduced; or

c.
An indication that the scale was checked for function but not calibrated, or an indication that the scale was inoperative.

4. The angle between the radiation flux and the detector during the calibration.

(One-word reminders or symbols that are explained on the Survey Meter Calibration Report may be used on the calibration sticker.)
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