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SELECTION, ISSUE, AND CONTROL OF EXTREMITY DOSIMETRY

AND MULTIBADGE PACKS

1.0 Scope

This procedure applies to personnel administering the external dosimetry program and personnel who require entry into any Battelle Columbus Laboratories Decommissioning Project (BCLDP) areas, which may require extra thermoluminescent dosimeters (TLDs) for extremity or whole body monitoring to ensure proper dose tracking.

2.0 Purpose

This procedure provides guidance for evaluating the need, selection of the location(s), the issue, placement, control, and documentation of multibadge packs. This assures, to some degree of certainty, that the distribution of dose to assess an individual’s occupational effective dose equivalent is adequate in a non-uniform radiation field and is properly monitored and documented. This procedure satisfies the requirements of References 3.1.1, 3.1.2. and 3.1.6.

3.0 References, Definitions, and Developmental Resources

3.1 References

3.1.1 10 CFR 20, Standards for Protection Against Radiation

3.1.2 Health Physics Society N 13.41-1997, American National Standards Institute (ANSI)-Criteria for Performing Multiple Dosimetry

3.1.3 ANSI N13.11, Personnel Dosimetry Performance-Criteria for Testing
3.1.4 HP-OP-019, Radiation and Contamination Survey Techniques

3.1.5 HP-AP-1.0, BCLDP Radiation Work Permit (RWP) Program

3.1.6 HP-AP-2.0, External Dosimetry Program

3.1.7 HP-OP-018, Control, Issue, and Calibration of Pocket Ionization Chambers

3.1.8 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:

	Extremity

Finger Rings 

Jump

Non-Uniform Field
	Reference Dosimeter Location

SHES Database

TLD

Vendor (Dosimetry Processor)

	Multi-pack (Multibadge Pack)
	Vest (Multibadging Vest)

	PIC (Pocket Ion Chamber)
	


3.3 Developmental Resources

3.3.1 U.S. Department of Energy (DOE)/EH-0256-T, Radiological Control Manual

3.3.2 DOE 231.1, Environmental Safety and Health Reporting

3.3.3 NRC IE Information Notice No. 81-26, Part 3: Placement of Personnel Monitoring Devices for External Radiation Exposure

4.0 General

4.1 The Radiological Technical Support (RTS) Manager shall evaluate external dosimetry devices used by the BCLDP Dosimetry Group and ensure that the types and characteristics of these devices used for multibadging meet the requirements specified in Reference 3.1.2 and 3.1.3.

4.2 If issued, finger rings shall not be separated from the standard reference dosimeter and shall always be worn on the front surface of the torso between the shoulders and the waist in close proximity to the standard reference dosimeter (TLD) UNLESS used to monitor extremity exposure.

5.0 Procedure

5.1 Radiological Field Operations surveys a designated work area in accordance with Reference 3.1.4 allowing all radiological considerations, including non-uniform radiation fields, to be evaluated prior to work being performed.
5.2 The RFOM, or designated RWP writer records the data collected from the pre-job survey(s) in Section II of the DDO-105, Radiation Work Permit in accordance to Reference 3.1.5.
5.3 The RWP writer then fills in Section III of DDO-105, recording the maximum dose rates for the following fields, “Area Radiation Levels,” “Smearable Contamination,” “Airborne Level,” and “Extremity Exposure Rate.”
5.4 The information from Section III of DDO-105, the workers movement and position within the field and relative to the source(s), and extremity-to-whole body ratios as described in Reference 3.1.5 are applied to evaluate and determine the necessity for extremity dosimetry.  In addition, the following criteria should be considered:
5.4.1 Unusual or non-uniform dose rates whereby individuals could receive dose in short periods of time;

5.4.2 Regular exposure to individuals from unusual or non-uniform dose fields;

5.4.3 The anticipated dose to an individual;

5.4.4 Entry into a Zone III area or handling Zone III Material (Noted in Dosimetry Remarks)

5.5 If the evaluation determines the need for extremity Dosimetry, the RWP writer documents the requirement in Section IV of the DDO-105.
5.6 The survey information recorded in Section III is also used to determine the existence of the following two conditions which mandate the need for multibadging in accordance with Reference 3.1.2:
5.6.1 The radiation dose to any portion of the body has the potential to exceed 30% of the expected dose equivalent of the reference dosimeter location on the body.

5.6.2 The dose equivalent has the potential to exceed 10% of the regulatory limiting value when a significant component of the effective dose equivalent comes from a non-uniform radiation field.

5.7 The RWP writer shall document the multibadging locations necessary per Section 5.6 in Section IV, “Multi-Pack Locations.”
5.7.1 The standard reference dosimeter may be the only requirement and documented by the RWP writer in Section IV. The placement of this TLD should be worn on the front surface of the torso between the shoulders and the waist.

5.7.2 The standard reference dosimeter may also be placed at the highest whole body location and is documented, by the RWP writer, in Section IV under Dosimetry Remarks. The change in whole body location shall also be documented on the DDO-117, RWP Sign-In Sheet for each entry by the HP Technician.

5.7.3 If dose to the lens of the eye is possible, the dosimeters should be placed as close to the eye as practical. A suitable location is within the head/neck region per Reference 3.1.2.

5.8 The Task Leader or the D&D Superintendent shall notify Dosimetry (at least one week in advance, if possible), of anticipated multibadge pack requirements.  Required information includes an estimate of the approximate time frame to issuance the number of packs, and the dosimetry locations. This information will ensure that Dosimetry has the proper inventory needed to support jobs requiring multibadge packs.
5.8.1 The Dosimetry Project Manager (PM) shall inventory the number and type of TLDs required on the RWP and order additional TLDs from the vendor, if needed.

5.8.2 The Dosimetry PM shall inventory the number of each range of calibrated PICs available.

5.9 Health Physics Operations shall forward a copy of the completed and approved RWP, requiring multibadging, to the Dosimetry PM.  The RWP shall give the location of each TLD required for this particular RWP.
5.10 The Dosimetry PM shall review the approved RWP to determine how to prepare the multi-packs, noting any additions and/or subtractions for the locations or PIC requirements, previously requested. 

5.11 The Task Leader or the D&D Superintendent shall call and inform Dosimetry of the projected time, name of the individuals, the RWP number, and any changes to the RWP requirements the day before each jump requiring multibadging.

5.12 The Dosimetry Technician shall then proceed with the following steps to create the multi-packs for each individual:
5.12.1 According to RWP requirements, calculate the number of each category of TLD/Rings and PICs needed and the specific location on the body. The individual’s reference dosimeter shall always be removed from the designated storage location and replaced with a TLD for the same reference location at all times allowing a regular point of measure to be maintained. This maintains the ability to record dose for the reference dosimeter location only, if appropriate.

5.12.2 Obtain the proper number of bags to place the TLDs/Rings and PICs in. Include on the outside of each bag, at a minimum, the individuals name, the SHES designated numeric location found in Reference 3.1.6, and the name of the location; i.e., J. Smith, 03, Head.

5.12.3 The TLD assignment logbook shall be filled out with the following information for each TLD/Ring issued: Participant#, type of TLD, location code, name, social security #, project number, and date of issue.

5.12.4 The TLD/Ring participant numbers are then entered into the SHES database in accordance with Reference 3.1.6. The DDO-041, TLD Assignment Sheet is forwarded to the Dosimetry PM for review.

5.12.5 High-range and low-range PICs are assigned in a group, also known in the SHES database as a picpack, according to the requirements of the RWP and documented on the DDO-338, PIC Issue Log per the requirements of Reference 3.1.7. The picpacks are assigned a sequential number and maintained in the SHES database. At this time, all PICs should be charged and zeroed, if necessary.

5.12.6 The Dosimetry Technician shall create a DDO-324, Multiple Whole Body/Extremity Dose Record through SHES for each person, daily, who is to receive a multi-pack.

5.12.6.1 Access the picpack program in the SHES database and assign each person a picpack number, an RWP number, and the date of the jump.

5.12.6.2 Select to print the multi-packs. This will bring up all TLDs assigned in the current quarter to the individuals selected in the picpack program. If an individual is assigned more than one multi-pack, delete that set of TLD numbers and exit the program activating the printing of the DDO-324s for each individual assigned a picpack.

5.12.6.3 Verify that all information brought up on the DDO-324 matches the TLDs and PICs that are in the multi-packs.

5.13 When individuals arrive at Dosimetry to pick up their multi-packs, they shall surrender their routine whole body TLD, reference TLD, finger rings, and PIC. Dosimetry shall verify that the routine participant number on the DDO-324 matches the one on the TLD surrendered.
5.14 Dosimetry shall instruct the individual of the following:
5.14.1 All TLDs and PICs shall stay with the individual until they are returned to Dosimetry that day.

5.14.2 After the jump is complete and all multi-packs removed from the individual, verify all TLDs and PICs are accounted for and return them to Dosimetry. If a TLD or PIC is missing from a bag, a reasonable attempt shall be made to locate it prior to returning the multi-pack to the Dosimetry Office. If it is not found a DDO-043, Dosimetry Investigation Report shall be initiated in accordance with Reference 3.1.6.

5.14.3 If a PIC is lost or found off scale, initiate a DDO-043.

5.15 The HP Technicians at the Control Point shall verify the individual’s name and assist them with the donning of their multi-pack vest, placing, and verifying the correct locations of the multi-packs in the pockets of the vest or extremity locations.

5.16 Upon completion or termination of the individual’s participation in a job, the HP Technicians shall remove the multi-packs from the individual’s vest and survey them in accordance with the provisions of Reference 3.1.4 before the individual exits the controlled area.

5.17 The individual shall return their multi-pack to Dosimetry, immediately upon exiting the controlled area.
5.18 Prior to an individual exiting the Dosimetry office, the Dosimetry Technician shall verify that all TLDs and PICs issued to the individual have been returned.  If any are missing, a DDO-043 shall be initiated in accordance with Reference 3.1.6 and a note documenting the discrepancy on the DDO-324.
5.19 Dosimetry shall verify the highest PIC reading that the individual signed out on the RWP with ensuring that the DDO-324 and the DDO-117 reflect the same PIC dose record.
5.20 Dosimetry shall then re-issue the individual’s routine TLD, finger rings, and PIC.

5.21 The Dosimetry Technician shall document all PIC doses on the DDO-324 and verify that all TLDs and PICs are in their assigned bags, noting any discrepancies in the comments section of the DDO-324. Replace any bags that have cuts or tears and any labels that need to be retyped at this time.
5.22 Dosimetry will store the multi-packs in the Dosimetry Office, or designated area, until the Task Leader or the D&D Superintendent instructs Dosimetry to breakdown the multi-packs, termination of the job, and/or end of the quarter. NOTE:  Notify the Dosimetry PM in writing if special processing is required.
5.23 Dosimetry shall enter all the respective PIC dose estimates into the SHES database verifying that the highest PIC dose matches the dose on the DDO-117. A printout of the data entry shall be forwarded, along with the DDO-324 to the Dosimetry PM for review.

5.24 The Dosimetry PM shall review the DDO-324 and printout for accuracy and completeness and sign in approval. It is then filed in the Dosimetry files until it can be processed and then placed in the appropriate Personnel Monitoring (PM) file.

5.25 Dosimetry shall send the TLDs to the vendor for processing in accordance with Reference 3.1.6.

5.26 Upon receipt of the TLD readings, the Dosimetry PM shall record the TLD readings on a DDO-324, determining which exposure shall be considered a record exposure in an individual’s exposure history in accordance with Reference 3.1.6.

5.27 The TLD readings and the appropriate supporting documentation is forwarded to the RTS Manager for final approval and sign-off.

5.28 The Dosimetry PM shall update the TLD readings in the SHES database.

5.29 The completed DDO-324 and supporting documentation shall be filed in the Personnel Monitoring File.

6.0 Records

The following records are generated as a result of implementing this procedure and are retained as Project Records in accordance with Reference 3.1.8:

· DDO-041, TLD Assignment Sheet (Reference 3.1.6)

· DDO-043, Dosimetry Investigation Report (Reference 3.1.6)

· DDO-105, Radiation Work Permit (Reference 3.1.5)

· DDO-117, RWP Sign-In Sheet (Reference 3.1.5)

· DDO-324, Multiple Whole Body/Extremity Dose Record

· DDO-338, PIC Issue Log (Reference 3.1.7)

7.0 Forms, Exhibits, and Attachments

7.1 Forms

· DDO-041, TLD Assignment Sheet (Reference 3.1.6)

· DDO-043, Dosimetry Investigation Report (Reference 3.1.6)

· DDO-105, Radiation Work Permit (Reference 3.1.5)

· DDO-117, RWP Sign-In Sheet (Reference 3.1.5)

· DDO-324, Multiple Whole Body/Extremity Dose Record

· DDO-338, PIC Issue Log (Reference 3.1.7)

7.2 Exhibits

None.

7.3 Attachments

None.
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