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ADMINISTRATION OF THE PERSONNEL EXTERNAL DOSIMETRY

BLIND SPIKE PROGRAM
1.0
Scope 

This procedure describes the program and responsibility for checking the accuracy of reporting by the Service Laboratory (SL) contracted by the Dosimetry Department.

2.0
Purpose
This procedure defines the process for the determination of radiation exposure levels for external dosimetry used in the personnel Dosimetry Blind SPIKE Program and the reporting of spike results.  Implementation of this document will ensure that the SL's performance is routinely monitored. 
3.0
References, Definitions, and Developmental Resources
3.1
References
           3.1.1       DD-93-10, External Dosimetry Technical Basis Document
3.1.2
PR-AP-17.1, Operation of the Project Records Management System


3.1.3
10CFR-20, Standards for Protection Against Radiation





3.2      Definitions

3.2.1
Blind Testing – The process of testing, during routine dosimetry processing, when the SL has no knowledge of being tested.
3.2.2
Dosimetry - The process and the equipment involved in monitoring, tracking, recording, and reporting the exposure of an individual or the environment to ionizing radiation.

3.2.3
External Dose - The portion of the dose equivalent received from radiation sources outside the body.

3.2.4
Extremity - The hand, elbow, arm below the elbow, foot, knee, or leg below the knee.

3.2.5
National (Primary) Standard - System, instrument, or material standards or other institutions designated by the U.S. Congress for provision of USA  standards.  The NATIONAL STANDARD also includes values for physical constants and conversion factors currently recommended by NIST.     Certificates or copies of certificates for standards traceable to NIST shall be sent to Project Records in accordance with reference 3.1.1.
3.2.6
Secondary Standard - An instrument, system or material sample which has been calibrated directly against a primary standard.
3.2.7
Service Laboratory (SL) - The Laboratory whose accuracy of reporting is checked by sending them spiked TLDs to read.
3.2.8
Spike - A predetermined exposure used as a delivered dose to TLDs for the purpose of testing the validity of the SL’s results.
3.2.9
Testing Laboratory TL) - The Laboratory which spikes the TLDs.
3.2.10
TLD - Thermoluminescent Dosimeter is an external dosimetry monitoring device.
3.2.11
Whole Body - For the purposes of external exposure, the head, trunk (including the gonads) arms above the elbows and legs above the knee. 

3.3
Developmental Resources


3.3.1
DOE/EH-0026, Handbook for the Department of Energy Laboratory accreditation Program for Personnel Dosimetry Systems


3.3.2
DOE/EH-256T, Radiological Control Manual


3.3.3
DOE/EH-0027, Department of Energy Standard for the Performance Testing of Personnel Dosimetry Systems.
4.0
Precautions and Limitations





4.1
Service Laboratories, and Testing Laboratories shall be selected based on their ability to meet the performance specifications for whole body TLDs in Developmental Resources 3.3.3.  SLs and TLs are both accredited by National Voluntary Laboratory accreditation Program (NVLAP) according to Reference 3.1.3 and accreditable by Department of Energy Laboratory Accreditation Program (DOELAP) according to Developmental Resources 3.3.3.
4.2
TLDs shall be tested for the following irradiation categories as identified in Reference 3.1.1.

4.2.1
Category II.
High Energy Photons-High Dose

10-500 Rad

4.2.2
Category IV.
High Energy Photons



0.03-10 Rem

4.2.3
Category VB.
Beta particles-Special (Slab Geometry)

 Uranium







0.15-5 Rem

4.2.4
Category VC.
Beta particles-Special (Point Geometry) 

Sr-90








0.15-10 Rem

4.2.5
Category VI.
Neutron CF-252 (unmoderated)

0.2-5 Rem

4.2.6
Category VII.
Mixture Categories:
IV & VB

0.2-5 Rem

IV & VC

0.2-5 Rem

IV & VI

0.3-5 Rem

4.3
The TL shall use either a primary or secondary standard and produce verification of source traceability.

5.0
Responsibilities
5.1
The Safety Health and Environmental Support (SH&ES) Manager shall be responsible for:

5.1.1
The administration of the BCLDP Dosimetry Program.

5.2
The Radiation Technical Support (RTS) Manager shall be responsible for:

5.2.1
The selection and approval of the TL.
5.2.2
The functional responsibility for the Dosimetry Program;

5.2.3
Reviewing, evaluating, and selecting external dosimetry devices to be worn in BCLDP controlled areas;
5.2.4
Selecting spike levels;
5.2.5
Evaluating the spiked TLD results for determination of the SL’s accuracy.

5.3
Dosimetry Supervisor shall be responsible for:

5.3.1
The implementation and documentation of the Dosimetry Blind Spike Program.

6.0
Procedure
6.1
Selection of Spike Ranges

6.1.1
The Dosimetry supervisor shall request the RTS Manager to complete DDO-397, Dose Selection for Dosimeter Spikes, before the badges are sent to the TL for the scheduled annual/semiannual testing.

6.1.1.1
Through the DDO-397, the RTS Manager shall select the dose ranges, for the whole body and extremity dosimeters. 

6.2
Test Schedule and Irradiation


6.2.1
Dosimetry shall:

6.2.1.1
Submit 5 whole body TLDs in each irradiation category in the selected dose ranges, to the TL semiannually/annually;


(a)
Categories IV, VB, and VC shall be tested semiannually;


(b)
Categories II, VI, and VII shall be tested annually;

6.2.1.2    Submit 3 extremity TLDs in each irradiation category in the selected dose ranges, to the TL semiannually/annually;


(a)
Category IV shall be tested semiannually;


(b)
Categories II, VII, VB and VC shall be tested annually;

6.2.1.3
Include control and spare TLDs in each shipment to the TL;
(a) Include two L-1 spare and two L-1 control TLDs.

(b) Include two ring spare and two ring control TLDs. 
6.2.1.4
Include a DDO-038, Dosimeter Spike and Test Results, for each category and provide a copy to the TL with badges.

6.3
Processing and Review

6.3.1 
Dosimetry shall:

6.3.1.1
Review TL reports for compliance with request(s) recorded on the DDO-038;
6.3.1.2
Inspect irradiated TLDs for damage in shipment;

6.3.1.3 
Prepare the TLDs for shipment to the SL.




6.3.1.4
Review the SL reports and record the SL results on the DDO-038,                                                   with the % error calculated using the formula below:

       

 
% error = [(Reported - Delivered)/(Delivered)] x 100



(a)
The error between the delivered dose equivalent and reported dose equivalent should agree within + 30% in accordance with Reference 3.1.1 for whole body TLDs. If not, the results shall be investigated and the reason annotated on the bottom of the DDO-038.

6.3.1.4
Forward the DDO-038, to the RTS Manager for review and


approval;






6.3.1.7
Distribute a copy of the data approved by the RTS Manager to the personnel listed in Appendix A.
7.0      Annual Report for SL Test Results
       
7.1     
The annual report is a compilation of the SL’s test results for the year.

7.2      Dosimetry shall provide all the completed DDO-038, forms for the annual                           assessment of the SL and send to the RTS Manger for the final assessment

7.2.1   Once the RTS Manager has approved the test results for the year, the data                            shall be distributed to all personnel listed in Appendix A.

  8.0
Records
The following records will be generated and processed in accordance with Reference 3.1.2 as Project Records as a result of using this procedure:


8.1      DDO-038, Dosimeter Spike and Test Results;

 

8.2     
DDO-397, Dose Selection for Dosimeter Spikes;


8.3
TL’s Dosimeter Spike and Test Results;
            
8.3.1     Includes source traceability documentation.

8.4
Annual Report of Evaluation Data;


8.5      SL’s Reports;
9.0
Forms, Exhibit, and Appendix

9.1
Forms 


9.1.1
DDO-038, Dosimeter Spike and Test Results.

     9.1.2
   DDO-397, Dose Selection for Dosimeter Spikes.

    9.2
     Appendix

     9.2.1
   Appendix A, Distribution List for Dosimeter Spike Results.
                                       DOSIMETER SPIKE AND TEST RESULTS


WHOLE BODY 







Irradiation Category 





TLD Issue Date







Testing Lab 






Service  Lab















Badge No 
 Requested

Dose Equiv.       Rem
Irradiation

Time

Min.
Delivered

Shallow

Rem
Dose

Equiv. Deep

Rem
Reported

 Dose Equiv.

Rem
% Error

1.







2.







3.







4.







5.







 Results acceptable (± 30%)



 Results Unacceptable
Ave. % Error              

  
Problem/Resolution: 




































EXTREMITY

Irradiation Category





TLD Issue Date  





Testing Lab 






Service Lab  














Badge No 
 Requested

Dose Equiv.       Rem
Irradiation

Time

Min.
Delivered

Shallow

Rem
Dose

Equiv. Deep

Rem
Reported

 Dose Equiv.

Rem
% Error

1.







2.







3.







4.







5.







 Results acceptable (± 30%)



 Results Unacceptable
Ave. % Error              

  
______________________________________________________________________________________________________________
______________________________________________________________________________________________________________
















__________


REVIEW 

Comments:  __________________________________________________________________________________________
Entered by_____________________________date____________Reviewed by________________________date____________
DDO-038, Rev 4                                                                                                                                                                    8/99jg




                                DOSE SELECTION FOR DOSIMETER SPIKES

SPIKE PERIOD                  

Dosimetry to complete column 1 below.  RTS Manager to complete columns 2-6 for Whole Body                                                       TLDs and columns 2-4 for Extremity TLDs

 (SEE REVERSE SIDE FOR MORE INFORMATION 

REGARDING CATEGORIES AND RANGES.)
WHOLE BODY TLDS

1
2
3
4
5
6

CATEGORY
SPIKE 

LEVEL 1
SPIKE

 LEVEL 2
SPIKE

 LEVEL 3
SPIKE

 LEVEL 4
SPIKE

 LEVEL 5




































                                                           EXTREMITY TLDS



2
3
4

CATEGORY
SPIKE LEVEL 1
SPIKE LEVEL 2
SPIKE LEVEL 3


























RTS Manager__________________date________Dosimetry Review__________________date_______
DDO-397
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                        WHOLE BODY BADGES (5 BADGES EACH CATEGORY)

CATEGORY
DESCRIPTION
SCHEDULE
RANGE

II
HIGH ENERGY PHOTONS-HIGH DOSE
ANNUAL
10-500 RAD

IV
HIGH ENERGY PHOTONS
SEMI-ANNUAL
0.03-10 REM

VI
NEUTRON CF-252 (UNMODERATED)
ANNUAL
0.2-5 REM

VII
MIXTURE CATEGORIES
ANNUAL
0.2-5 REM

VB
BETA PARTICLES-SPECIAL

(SLAB GEOMETRY) URANIUM
SEMI-ANNUAL
0.15-5 REM

VC
BETA PARTICLES SPECIAL

(POINT GEOMETRY) SR-90
SEMI-ANNUAL
0.15-10 REM

EXTREMITY (3 RINGS EACH CATEGORY)
CATEGORY 
DESCRIPTION
SCHEDULE
RANGE

II
HIGH ENERGY PHOTONS-HIGH DOSE
ANNUAL
10-500 RAD

IV
HIGH ENERGY PHOTONS
SEMI-ANNUAL
0.03-10 REM

VII
MIXED CATEGORIES
ANNUAL
0.20-

VB
BETA PARTICLES-SPECIAL (SLAB GEOMETRY) URANIUM
ANNUAL
0.15- 5 REM

VC
BETA PARTICLES-SPECIAL (POINT GEOMETRY) SR-90
ANNUAL
0.15-10 REM 

DDO-397
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          APPENDIX A____________________________________

                  DISTRIBUTION LIST FOR DOSIMETER SPIKE RESULTS______________

Title




Name




Room


Telephone


Acting RTS Manager


April Chance


JN-10


424-3883

ALARA Coordinator


Glenn Henderson


JN-10


424-7962

Radiological Field Operations

Manager



James Hallgren


JN-10


424-7961

Environmental Monitoring

Technician Supervisor

Tracy Chance


JN-2


424-7876
Radiation Protection

Oversight Coordinator

Tim Walker



A-329

424-7959

Service Laboratory




*



    *


      *

Battelle Radiation Safety

Officer



Craig Jensen


JN-10


424-5170


*         Shall be sent to the service laboratory that is being evaluated.
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