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CONTROL, ISSUE, AND CALIBRATION OF

POCKET IONIZATION CHAMBERS
1.0 Scope 

This procedure describes (1) the issue/use of direct reading dosimeters or the pocket ionization chamber (PIC) to provide an immediate estimate of (gamma) radiation exposure and (2) the process for calibrating the PICs. This procedure is applicable to personnel entering Battelle Columbus Laboratories Decommissioning Project (BCLDP) controlled areas, Health Physics, the Radiological Field Operations (RFO) Manager, BCLDP Dosimetry, the Radiological Technical Support (RTS) Manager, and to authorized vendors. This procedure does not apply to alarming dosimeters or multiple dosimeter configurations.

2.0 Purpose

The purpose of the procedure is to ensure that PICs are controlled, issued, and calibrated in accordance with the provisions of Reference 3.1.1 and 3.1.2.

3.0 References, Definitions, and Developmental Resources 
3.1 References

3.1.1 DD-90-02, Radiation Protection Program for the BCLDP
3.1.2 HP-AP-29.0, Control of Radiological Measuring and Test Equipment and Instruments (RMTEI)
3.1.3 HP-AP-2.0, External Personnel Dosimetry Program

3.1.4 HP-OP-011, Release of Materials from Controlled Areas
3.1.5 American National Standards Institute (ANSI) N322, Inspection and Test Specifications for Direct and Indirect Reading Dosimeters
3.1.6 ANSI N13.5, Performance Specifications for Direct Reading and Indirect Reading Pocket Dosimeters for X and Gamma Radiation
3.1.7 Regulatory Guide 8.4, Direct Reading and Indirect Reading Dosimeters

3.1.8 QD-AP-4.1, Documentation and Control of Purchased Items and Services

3.1.9 HP-AP-1.0, Issue and Use of Radiation Work Permits

3.1.10 HP-AP-23.0, Access Control of Visitors
3.1.11 
3.1.12 
3.1.13 
3.1.14 PR-AP-17.1, Operation of the Project Records Management System

3.2 Definitions

Refer to the BCLDP Procedures Dictionary for definitions of the following terms:

	Authorized Vendor



Dosimeter Charger

Drift 

Off-scale


	PIC Calibration Label
PIC Custodian
Pocket Ionization Chamber (PIC)
Range








3.3 Developmental Resources
3.3.1 10 CFR Part 20, Standards for Protection Against Radiation
3.4 
3.4.1 
3.4.2 
3.4.3 
3.4.4 
3.4.5 
3.4.6 
3.4.7 
4.0 General
4.1 Accurate determination of personnel radiation exposure is required by BCLDP. The following actions are prohibited regarding PICs:
4.1.1 Tampering or improper use of PICs for the purpose of producing inaccurate results

4.1.2 Falsifying personnel monitoring information/data.
4.2 
4.2.1 
4.2.2 
4.3 
4.3.1 
4.3.2 
4.4 
4.4.1 
4.5 
4.5.1 
4.6 
4.6.1 
4.6.1.1 
4.6.1.2 
4.6.1.3 
4.6.2 
4.6.3 
4.7 
4.7.1 
4.8 
5.0 
5.1 
5.1.1 
5.2 
5.2.1 
5.2.2 
5.2.3 
5.2.4 
5.2.5 
5.2.6 
5.3 
5.3.1 
5.4 
5.4.1 
5.4.2 
5.4.3 
5.4.4 
5.5 
5.5.1 
5.5.2 
5.5.3 
5.5.4 
5.5.5 

6.0 Procedure

6.1 Dosimetry shall maintain an adequate and accurate inventory of all PICs utilizing the Safety, Health, and Environmental database (SHES) or equivalent.
6.1.1 The following information shall be entered and tracked for each PIC:  Serial number, assigned custodian, storage location, calibration date, calibration due date, and range.
6.1.2 This mechanism of control shall be updated daily and all entries shall be verified for accuracy.
6.2 Dosimetry shall identify and recall all PICs due for calibration on a monthly interval. PICs shall be calibrated at a semi-annual interval in accordance with Reference 3.1.2.
6.2.1 Query the database for all PICs due for calibration and forward the Calibration Recall Report (CRR) to the appropriate custodian at the JN-1 control point.
6.2.2 The Control Point Custodian shall locate and collect all PICs due for calibration and return them to Dosimetry. The CRR shall be returned with the PICs noting all PICs not found. Custodians should contact Dosimetry personnel to obtain additional or replacement PICs as needed.

6.2.3 Dosimetry shall exchange permanently issued PICs due for calibration and document the new PIC issued on a DDO-338, PIC Issue Log. All PICs not accounted for shall be noted on the CRR.

6.2.4 Dosimetry shall then pull the PICs due for calibration that are stored in the Dosimetry office. All PICs not accounted for shall be noted on the CRR.

6.2.5 The Dosimetry Project Manager (PM) shall review all the CRRs for completeness and discrepancies.

6.2.6 Dosimetry shall then initiate a DDO-048, Dosimetry Investigation Report, in accordance with Reference 3.1.3 for each PIC not accounted for.

6.2.7 Dosimetry shall update the Dosimetry PIC Inventory Database with all appropriate changes. These changes shall be verified for accuracy.
6.2.8 Dosimetry shall notify Health Physics to arrange for the unconditional release of the PICs from the Battelle site in accordance with the provisions of Reference 3.1.4.
6.2.9 Dosimetry shall prepare a DDO-281, Pocket Ion Chamber Calibration Record, utilizing the PIC Inventory Database. The DDO-281 also serves as the shipping list required in Reference 3.1.2. The PICs shall be packaged carefully and shipped to the manufacturer or authorized vendor for calibration. A copy of this procedure, HP-OP-018, shall be included with every shipment of PICs to be calibrated.

6.3 The manufacturer or authorized vendor shall perform calibration of PICs in accordance with Reference 3.1.5, 3.1.6, and 3.1.7 as stated below.
6.3.1 Complete the following sections on DDO-281 (or equivalent): Calibration Facility, Source Data, and Calibration Conditions.

6.3.2 Record the serial numbers and the range of all PICs to be calibrated on DDO-281 (or equivalent).
6.3.3 Charge each PIC to zero.

6.3.4 Expose the PIC(s) to a radiation field to achieve a reading of 75% of the full scale.

CAUTION:
Position each PIC in a geometry that assures that the dosimeter is perpendicular to the radiation source so that the entire volume of the chamber is irradiated. The radiation source shall approximate the energies in which the PIC shall be used.

6.3.5 Record the Calculated Exposure and PIC Reading (mR) on DDO-281 (or equivalent) immediately after exposure.

6.3.6 Compare the PIC Reading with the Calculated Exposure. The PIC Reading shall be within +/- 10% of the Calculated Exposure.

6.3.7 If the PIC Reading is within +/- 10% of the Calculated Exposure, the PIC has been successfully calibrated.

6.3.8 If the PIC Reading is not within +/- 10% of the Calculated Exposure, the PIC is not acceptable for use. Record “Fail” in the PIC Data section of DDO-281. This documents the requirements and is the equivalent of an “As Found” report per Reference 3.1.2.
6.3.9 The authorized vendor shall return all PICs to BCLDP Dosimetry regardless of a “pass” or “fail.” PICs shall be segregated and marked according to these two categories prior to shipping. A certificate of calibration shall accompany all calibrated PICs.
6.3.10 Dosimetry or the authorized vendor should perform the drift check in accordance with the provisions of Step 5.4.5 at the time of calibration or if operation of the PIC is in question.

6.4 Upon receipt after calibration, Dosimetry shall perform the following:

6.4.1 Verify that all PICs on the DDO-281 have been returned and the required calibration information specified in Section 5.3 has been completed correctly.

6.4.2 Identify PICs that have failed calibration per the DDO-281 and set aside.

6.4.3 A physical inspection of each PIC for damage in shipping.

6.4.4 Remove the previous calibration data sticker (or color-coded label) from the PIC and verify that the exterior surfaces of the PIC are clean and undamaged.

6.4.5 Charge the PIC and move the fiber image on scale using an approved charger.

6.4.6 Inspect the optical resolution of the PIC for clarity. Clean as required using swabs and laboratory alcohol.

6.4.7 Verify that the fiber image is parallel to the scale markings. If the fiber image is more than 1/4 of a minor scale marking, the PIC should be set aside. See Exhibit 1 of this procedure.

6.4.8 Perform a geotropic test on each PIC by rotating and inverting the instrument while reading the scale. The change in the reading shall not exceed 5% of the full scale in all planes. If the change exceeds 5%, the PIC should be set aside.

6.4.9 Perform a drift test as follows:

6.4.9.1 Charge the PIC and zero the fiber image.

6.4.9.2 Place the PIC in an area of low background for at least 48 hours. Drift (electronic leakage) should not exceed 5% of the full scale.

6.4.9.3 Calculate the permissible drift as follows:

(0.02) x [(total drift test time-hours)/24 hours] x PIC range = total drift (mR) and document on the DDO-526, PIC Drift Test Log.
6.4.9.4 Compare the PIC reading to the permissible drift and document results on DDO-526
6.5 Dosimetry shall document on the DDO-281, any PICs that do not meet the acceptance criteria stated in Section 5.4.  
6.6 After all acceptance requirements in Section 5.4 have been completed, Dosimetry shall document the acceptance or rejection of the PIC shipment on a DDO-019, Quality Purchase Receiving Control in accordance with Reference 3.1.8. 

6.7 Dosimetry shall assign the calibration date, calibration due date, and calibration label, color and number, in accordance with the provisions of Exhibit 2 of this procedure and document on the DDO-281.
6.8 The Dosimetry PM shall initial the completion of the DDO-281 (or equivalent) and verify that all PICs that failed calibration were taken out of service.

6.9 The RTS Manager shall evaluate the DDO-281, and the “As Found” Report equivalent for PIC calibration failures and authorize any replacement PICs to be ordered or repaired by an authorized vendor.
6.10 Dosimetry shall update the BCLDP PIC Inventory database with the current data from the completed DDO-281. The custodian of these PICs shall be designated as Dosimetry at this time.  The updated information shall be verified for accuracy.

6.11 Dosimetry shall attach the assigned color-coded calibration label to all calibrated PICs. NOTE: All high-range PICs shall further be identified with a band of red tape around the circumference of the PIC.

6.12 Dosimetry shall create a report, PIC Disposal Report, that lists the PICs that are to be disposed of due to calibration failure. The Dosimetry PM will approve this report for accuracy and completeness.
6.13 Dosimetry shall then forward the report and the PICs to the Department Equipment Representative for disposal through the Battelle Property Disposal Unit. A copy of this report shall be retained in the Dosimetry office.
6.14 Dosimetry shall issue permanent users and temporary visitors low range (0 to 200 mR) PICs.  The PIC issue requirements are found on the Radiation Work Permit (RWP) per Reference 3.1.9 and Reference 3.1.10. Record these issues on a DDO-338.  The SHES database shall be updated with permanent PIC issues and verified for accuracy.
6.15 At the time of issue, Dosimetry shall inform all PIC Users of the following responsibilities:
6.15.1 Verify that it has a sturdy attachment clip, valid calibration label, and is in good physical condition
6.15.2 PICs should be worn adjacent to the thermoluminescence dosimeter (TLD). Per Reference 3.1.3, the routine placement of dosimetry devices is on the chest/torso between the neck and waist.
6.15.3 Read the PIC by observing the position of the fiber image relative to the scale division. Zero PICs prior to daily use. See Exhibit 3 for guidance on reading PICs.
6.15.4 PICs are sensitive to physical shock. If a PIC is dropped, it may affect the reading.  Health Physics and Dosimetry should be notified.
6.15.5 Periodically monitor PIC readings. If PICs are lost, damaged, or a suspicious or off-scale reading is discovered, leave a controlled area immediately. Notify Health Physics and then report to Dosimetry and a DDO-043 shall be initiated in accordance with Reference 3.1.3.

6.15.6 If a PIC is lost, Dosimetry shall initiate a DDO-043, issue a new PIC, document the issue on a DDO-338, and update the database with the lost and issue information. The edited information in the database shall be verified for accuracy.

6.15.7 If a PIC goes off-scale or has a suspicious reading, Dosimetry shall perform a drift test as described in Section 5.4.9.
6.15.7.1 If drift check is satisfactory, put the PIC back in service.

6.15.7.2 If drift check is not satisfactory, send the PIC for calibration.
6.16 BCLDP personnel who are issued a long term PIC shall return the PIC to the right of their TLD location on the assigned TLD storage board at the end of the shift.
6.17 BCLDP personnel who require a temporary PIC, such as a high-range, can self-issue, but shall perform the following requirements:
6.17.1 Record the issue information on a DDO-338.
6.17.2 Return the PIC to the issue point, designated by the custodian, at a minimum, at the end of each daily shift. 
6.18 HP Supervision shall review all completed DDO-338s and forward them to Dosimetry.
6.19 

6.20 
6.21 
6.22 
6.22.1 
6.22.2 

6.22.3 
6.22.4 

6.22.5 



6.22.6 
6.22.7 
6.22.8 

6.22.8.1 
6.22.8.2 
6.22.8.3 
6.22.8.4 
6.22.9 
6.22.9.1 
6.22.9.2 
6.22.9.3 

6.22.9.4 
6.22.10 
6.23 
6.23.1 
6.23.1.1 
6.23.1.2 
6.23.1.3 
6.23.1.4 

6.23.1.5 
6.23.1.6 
6.23.1.7 
6.23.1.8 
6.23.1.9 
6.23.1.10 
6.23.2 
6.23.3 

6.23.4 

6.24 
6.24.1 
6.24.2 
6.24.3 
6.24.4 
6.24.5 
6.24.6 
6.24.7 
6.25 
6.25.1 
6.25.2 
6.25.3 
6.25.4 
6.25.5 
6.25.6 
6.25.7 
6.25.8 

6.25.9 
6.25.9.1 
6.25.9.2 
6.25.9.3 
6.25.9.4 
6.25.10 
6.25.11 
6.25.12 
6.25.13 
6.25.14 
6.25.15 
6.25.16 
6.25.17 
6.25.18 
6.25.19 
6.26 

6.26.1 
6.26.1.1 
6.26.1.2 
6.26.2 
6.26.3 
6.26.4 
6.26.5 
6.26.6 
6.26.7 
6.26.8 
6.26.9 
6.26.10 
6.26.11 
6.26.11.1 
6.26.11.2 
6.26.12 
6.26.13 
6.27 

6.27.1 
6.27.2 
6.27.3 
6.27.4 
6.27.5 

7.0 Records

The following records generated by the use of this procedure shall be processed as Project Records in accordance with Reference 3.1.11.
· PIC Issue Log
· Calibration Recall Report

· PIC Calibration Record
· 
· Dosimetry Investigation Report
· PIC Drift Test Log
· PIC Disposal Report
8.0 Forms, Exhibits, and Attachments

8.1 Forms

· DDO-043, Dosimetry Investigation Report (Reference 3.1.3)

· 
· 
· DDO-281, Pocket Ion Chamber Calibration Record
· DDO-338, PIC Issue Log

· DDO-526, PIC Drift Test Log

· 
· 

8.2 Exhibits
· Exhibit 1, Fiber Image Specifications
· 
· Exhibit 2, PIC Color-Code Chart
· Exhibit 3, Dosimeter Reading Instructions
8.3 Attachments

None.
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1. 
2. 

A. 
B. 
C. 
D. 
EXHIBIT 1
FIBER IMAGE SPECIFICATIONS



 





EXHIBIT 2
PIC COLOR-CODE CHART
PIC calibration due dates shall be attached to each PIC using a color/numeric system. 
NOTE:
Calibration labels shall not obscure the PIC model number and serial number.

	Calibration Label Key

	Month
	Year

	January = 1
	2001 = Blue

	February = 2
	2002 = Green

	March = 3
	2003 = Purple

	April = 4
	2004 = Yellow

	May = 5
	2005 = Orange

	June = 6
	

	July = 7
	

	August = 8
	

	September = 9
	

	October = 10
	

	November = 11
	

	December = 12
	


(Removing PICs on last day of the month indicated on calibration label will ensure no 

expired PICs are in use.)

EXHIBIT 3
DOSIMETER READING INSTRUCTIONS
The recommended practice for interpreting and recording dosimeter (PIC) reading when the fiber is between scale divisions:

3. Do not attempt to quantify (estimate) exposure below 1/2 of the smallest scale division

	PIC Range
(mRem)
	Smallest Scale Division (mRem)
	Dose Recorded in Multiples of 

(mRem)

	0 – 200
	10
	5

	0 - 500
	20
	10

	0 – 1000
	50
	25

	0 – 1500
	50
	25

	0 - 2000
	100
	50

	0 - 5000
	200
	100


4. Do not round up to the next scale division

Examples:

E. 10 mR

F. 15 mR

G. 50 mR

H. 25 mR
� EMBED PBrush  ���





� EMBED PBrush  ���
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Date/Time
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TLD


Participant #





Pass/Fail





12/01 (ta)
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DIR #





A ( ¼ B





}








A 








B 








_918365401

