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EXTERNAL DOSIMETRY PROGRAM
1.0
Scope 

This procedure covers the process of external personnel monitoring, recording, and reporting of radiation exposure for all radiation workers at Battelle Columbus Laboratories Decommissioning Project (BCLDP).  This procedure does not address multibadging or emergency controls and conditions.

2.0
Purpose
This procedure defines BCLDP components and responsibilities necessary to ensure adequate external personnel monitoring, concise documentation, and full compliance with Federal Regulations as stated in Section 3.0.  Reporting will be in compliance with DOE Orders in Section 3.0 of this procedure.

3.0
References, Definitions, and Developmental Resources
3.1
References
3.1.1
DD-93-10, BCLDP External Dosimetry Technical Basis Document

3.1.2
DOE Order 231.1, Environmental, Safety, and Health Reporting

3.1.3
HP-AP-4.0, Administration of the Personnel Dosimetry Predetermined Blind (Spike) Program

3.1.4
HP-AP-13.0, Personnel Decontamination

3.1.5
HP-AP-14.0, Requirements for TLD/Bioassay Issuance and Termination

3.1.6
HP-AP-23.0, Access Control of Visitors



3.1.7
HP-OP-001, Control and Issuance of Multibadging Packs

3.1.8
HP-OP-018, Control and Issuance of Pocket Ionization Chambers

3.1.9
HP-OP-019, Radiation and Contamination Survey Techniques

3.1.10 HP-OP-141, Calibration of Pocket Ionization Chambers (PICS)

3.1.11 HP-OP-149, Operation and Calibration of the SAIC PD3I Personal Alarming Dosimeters

3.1.12
HP-OP-201, Hot Particle Control

3.1.13
PR-AP-17.1, Operation of the Project Records Management System

3.1.14
TD-AP-5.0, Radiation Protection Training

3.1.15
10 CFR 19, Notices, Instructions and Reports to Workers: Inspection and Investigations

3.1.16
10 CFR 20, Standards for Protection Against Radiation

3.1.17
NRC Regulatory Guide 8.13, Instruction Concerning Prenatal Radiation Exposure

3.2
Definitions
 

3.2.1
Action Levels - The amount of dose to an individual at which the vendor is required to make immediate notification to dosimetry.

3.2.2
Alarming Dosimeter - An external personnel monitoring device which has the capability of being set to alarm when a specific dose has been acquired and when a specific dose rate field has been entered.  Used for High Radiation Area entries.

3.2.3
Blind Testing – Testing when the processor has no knowledge of being tested during routine dosimetry processing.

3.2.4
Committed Dose Equivalent - The dose equivalent to tissues or organs that will be received during the 50 years following an intake of radioactive material by an individual.

3.2.5
Committed Effective Dose Equivalent - The sum of products of weighting factors for each body organ or tissue that is significantly irradiated and the committed dose equivalent to these organs or tissues.

3.2.6
Deep-Dose Equivalent - (DDE) Applies to external whole body dose. It is the dose equivalent at a tissue depth of 1 cm.

3.2.7
Dosimetry - The process and the equipment involved in the monitoring, tracking, recording, and reporting of the exposure to an individual or the environment to ionizing radiation.

3.2.8
External Dose - The portion of the dose equivalent received from radiation sources outside the body.

3.2.9
External Monitoring Device - The equipment used specifically for the purpose of assessing whole body and extremity dose equivalents originating from outside the body.

3.2.10
Extremity - That portion of the body which includes the elbows and the hands and arms below the elbows, and the knees and the feet and legs below the knees.

3.2.11
Eye Dose Equivalent - The external dose to the lens of the eye and is taken as the dose equivalent at a tissue depth of 0.3 centimeter.

3.2.12
Internal Control TLD - TLDs specifically used for the purpose of monitoring background radiation exposure where TLDs are stored.

3.2.13
Occupational Dose – Dose received from assigned duties that involve exposure to radiation.

3.2.14
Occupational Dose Limits for Minors  - 10 percent of the annual dose limits specified for adult workers.

3.2.15
Participant – Individuals participating in the external dosimetry program.

3.2.16
PIC (Pocket Ion Chamber) - A small portable ion chamber used for the purpose of providing instant external dose estimates.

3.2.17
Planned Special Exposure - An infrequent exposure to radiation separate from and in addition to the annual dose limits.

3.2.18
Quality Factor - Used to derive dose equivalent from absorbed dose.  The factor by which the absorbed dose is to be multiplied to obtain a quantity that expresses, on a common scale for all ionizing radiation, the biological damage to exposed persons.

3.2.19
RAD - The special unit of absorbed dose  which equals 100 ergs per gram or 0.01 joules per kilogram (0.01 gray).

3.2.20
Radiation Worker - An individual whose job assignment requires work on, with, or in the proximity of radiation producing machines or radioactive materials and/or who has the potential of being routinely exposed above a (TEDE) of 0.1 rem per year.

3.2.21
Rem - The special unit of any of the quantities expressed as dose equivalent and is equal to the absorbed dose in RAD multiplied by the quality factor.

3.2.22
Shallow-dose Equivalent - (SDE) The external exposure of the skin or an extremity, is taken as the dose equivalent at a tissue depth of 0.007 centimeter averaged over an area of 100 square centimeters.

3.2.23
TLD - Thermoluminescent Dosimeter is the external monitoring device issued to BCLDP radiation workers.

3.2.24
Total Effective Dose Equivalent - (TEDE) The sum of the deep-dose equivalent (for external exposures) and the committed effective dose equivalent (CEDE) (for internal exposures)

3.2.25
Total Organ Dose Equivalent - (TODE) The sum of the deep-dose equivalent (for external exposures) and the committed dose equivalent (CDE) (for internal exposures)

3.2.26
Vendor - The company which provides BCLDP with the service of processing the TLDs.

3.2.27
Whole Body - For purposes of external exposure, head, trunk (including gonads), arms above the elbows, or legs above the knees.

3.2.28
Vendor Controls - Controls provided by the Vendor, that are used to verify no exposure was received during shipment to and from the Vendor.

3.3
Developmental Resources

3.3.1
DOE/EH-0026, Handbook for the Department of Energy Laboratory

Accreditation Program for Personnel Dosimetry Program

3.3.2
DOE/EH-0027, Department of Energy Standard for the Performance Testing of Personnel Dosimetry System



3.3.3
HP-AP-35.0, Dosimetry QC Program

3.3.4
NCRP Report #106, Limit for Exposure to "Hot Particles" on the Skin

3.3.5
Radiation Protection Program for the BCLDP

4.0
Precautions and Limitations
4.1
All work requiring the issuance of a personnel monitoring device shall be done in accordance with BCLDP's commitment to ALARA.

4.2
If the potential exists for off-site occupational exposure, an individual may be issued special dosimetry to measure the exposure.  The individual shall put the request in writing to Dosimetry at least 1 week before the special issue.  The individual shall not wear the normally assigned dosimetry for this purpose. 

NOTE:

Special off-site dosimetry shall not be issued to personnel visiting NRC-licensed or DOE-operated facilities

4.3
If special limitations on an individual's occupational exposure are necessary, including those due to health reasons, the Radiological Technical Support (RTS) Manager shall complete Form DDO-361, Dose Restriction/Extension Notification, and list restrictions to be entered into the individual exposure history file.  Distribution shall be made according to the DDO-361.  The individual's line management shall be notified and shall enforce the limitations.

4.4
Nonoccupational, medical/dental, exposures shall be reported to the Dosimetry Group and the individual's management.

4.4.1 The individual's personnel dosimetry shall not be worn and the individual shall be restricted from work, as documented on DDO-361, until an evaluation has been  made by Health Physics Supervision.  Inadvertent exposure of dosimetry from this condition shall be reported to Dosimetry.


4.5
All Dosimetry records are protected under the Privacy Act Statement, Form

 

DDO-320.


4.6
Personnel dosimetry shall be provided to radiation workers who have the potential to exceed in a year any one of the following from external sources:



4.4.5.
0.100 rem annual deep dose equivalent. 



4.4.1
5 rem annual shallow dose equivalent to the skin or any extremity. 



4.6.2
1.5 rem annual eye dose equivalent.

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 Radiological Technical Support (RTS) Manager shall be responsible for:

5.2.1
Designation of personnel as necessary to assist in Dosimetry operations.

5.2.2
Routinely evaluating the current effectiveness of the BCLDP Dosimetry Program.

5.2.3
Conducting a formal self-assessment every three years of operations, external and internal functions, records, reporting, and training of BCLDP Dosimetry and reporting results by documentation to the SH&ES Manager.

5.2.4
Coordination with the Dosimetry Supervisor to review, evaluate, and select external dosimetry devices to be worn utilizing existing and future Radiation Work Permits (RWPs) to determine needs.

5.2.5
Dose assessment for abnormal or unusual exposures and reporting results to the proper authorities if results warrant.

5.2.6
Designating personnel to assess hot particle information reported on  Form DDO-259, Personnel Contamination Report.

5.2.7
Review of TLD Vendor results

5.2.8
Approving changes to the dosimetry program.

5.3
Radiation Safety Officer (RSO) shall be responsible for:

5.3.1
Oversight of all Dosimetry actions, materials, and records

5.4
The Dosimetry Supervisor shall be responsible for:

5.4.1
Implementation of all Dosimetry procedures ensuring full NRC regulatory compliance.

5.4.2
The supervision of those personnel assigned to the BCLDP Dosimetry. 


5.4.3
Reporting findings of elevated exposures to the RTS Manager, RSO, and ALARA coordinator immediately.

5.4.4
Ensuring an adequate supply of external monitoring devices are available for use and issue.

5.4.5
Review of TLD Vendor results

5.4.6
Preparing DOE required reports

5.4.7 Maintenance of personnel exposure records system.

5.4.8 Approving secured areas for TLD storage.

5.5
Health Physics Operations (HPO) Supervisors shall be responsible for:

5.5.1
Notifying the Dosimetry Supervisor of any radiological conditions that exist causing the need for additional external personnel monitoring, (e.g., extremity and neutron) based on radiological conditions.

5.5.2
Ensuring that all storage areas for TLDs are on a monthly background survey schedule and to notify dosimetry if there is a significant change in background levels.

5.5.3
Ensuring personnel wear their dosimetric devices correctly at assigned body locations.

5.6
Line Managers/Supervisors shall be responsible for:

5.6.1
Ensuring that all requirements for personnel are fulfilled in accordance with Reference 3.1.5 and 3.1.6 prior to obtaining dosimetry for personnel.

5.7
The Training Coordinator shall be responsible for: 

5.7.1
Basic dosimetry training for dosimetry users which is normally included in Radiation Worker Training.

5.8
All personnel are responsible for:

5.8.1
Knowing their current exposure.

5.8.2
Keeping their exposure ALARA.

5.8.3
Reporting loss or damage of dosimetry immediately.

5.8.4 Providing records of previous occupational dose (to update NRC Form 4)

5.8.5 Wearing dosimetry properly and maintaining positive control of dosimetry while in use.

6.0
External Dosimetry Program Procedure 
6.1
Dosimetry Issue and Determination of Prior Dose

6.1.1
Evaluation of the need for Dosimetry services shall be made in accordance with Reference 3.1.5 and 3.1.6 prior to personnel reporting to Dosimetry for issuance of a TLD.

6.1.1.1
A completed Form DDO-362, TLD Prerequisite Questionnaire, shall be on file with Dosimetry before TLD issuance.

6.1.1.2
A Form DDO-283, Waiver of Training, must be completed if training requirements per References 3.1.5, 3.1.6, and 3.1.14 cannot be met.

6.1.2
The following forms shall be completed in the Dosimetry office prior to issuing a TLD:


6.1.2.1
A Form DDO-320 shall be given to new TLD participants and/or visitors to read and sign.

6.1.2.2
Form DDO-325, Notice of Risk of Radiation Exposure During Pregnancy, which outlines the requirements regarding potential radiation exposures to an embryo or fetus shall be given to all female staff members to read and sign.  She shall also be provided a copy of Appendix B, NRC Regulatory Guide 8.13,"Possible Health Risks to Children of Women Who are Exposed to Radiation During Pregnancy."  (See Reference 3.1.17)

6.1.2.3
A completed Form DDO-321, Radiation Exposure History, shall be on file with Dosimetry for each individual issued a TLD to evaluate current annual exposure status.   If the worker is trained and the current annual exposure is an individual estimate, the individual shall be limited to an annual TEDE of 100 mrem.  This restriction shall be documented  on form DDO-361.  If the current annual exposure is a documented exposure record and the year to date dose exceeds our ALARA goals (see Exhibit A) or is less than regulatory limits, the individual will be restricted to an annual TEDE of 100 mrem.  The restriction shall be documented  on DDO-361 until the current quarter ends and their exposure is reevaluated.  The RTS Manager may evaluate and accept annual dose estimates issued by a facility's dosimetry department.

6.1.2.3
A DDO-040 (NRC Form 4 Equivalent) Occupational Radiation Exposure History, with appropriate supporting documentation, will be completed by all personnel having the potential to receive greater than 100 mrem TEDE for a year.  If the current year exposure is a documented record, but DDO-040 is incomplete, the individual shall be limited to an annual TEDE of 100 mrem. The restriction shall be documented on DDO-361.  Once DDO-040 has been reviewed by the Dosimetry Supervisor and signed by the individual as being complete, the exposure limit shall be set at 500 mrem for the quarter.  Unrestriction shall be documented on the DDO-361.  See Section 6.9.1.1 for approvals over the 500 mrem/quarter limit.

6.1.2.4
Form DDO-322, Request for Radiation Exposure History, shall be signed if the individual documents an estimate of exposure and/or is missing exposure records needed to complete the current year  DDO-340.

6.1.3
If Dosimetry has made a reasonable attempt and is unable to obtain the individual's prior exposure, the RTS Manager can assign an assumed dose in accordance with Reference 3.1.16.

6.1.4
Once all the required paperwork is complete, Dosimetry personnel shall obtain the next available TLD, label the TLD with the individual’s name, and complete the applicable information in the TLD assignment log book.

6.1.5
The information shall be entered into the Dosimetry SHES database weekly. Form DDO-041, TLD Assignment Sheet, shall be printed and the information verified.

6.1.6
At the time of issue, Dosimetry personnel shall instruct the participant that:

6.1.6.1
TLDs are to be worn outside the clothing in the front of the body between the shoulders and waist with TLD facing forward.

6.1.6.2
TLDs are to be left at the designated storage area at the end of the work day and shall not be taken off site.  Failure to return dosimetry to the designated storage area will subject the participant to progressive discipline up to and including loss of access to radiologically controlled areas.




6.1.6.3
Visitors who will be on site more than one consecutive work day shall store their TLD at the designated storage area at the end of each day.  At the end of their visit, their TLD shall be returned to Dosimetry.

6.1.6.4
All personnel terminating the Dosimetry Program shall return their TLD to Dosimetry upon termination.

6.1.6.5
Under no circumstances shall the user dismantle or subject the TLD to extreme temperatures, humidity, or light.

6.1.6.6
When obtaining the appropriate TLD from the designated storage area, prior to entering a TLD-required area, verify that the TLD is the correct one. The participant shall wear only the TLD issued to him or her.

6.1.6.7
Lost and damaged TLDs shall be reported to Dosimetry immediately.

6.1.6.8
PICS will be issued in accordance with Reference 3.1.8.

6.1.7
Individuals that have met all the requirements for dosimetry issue, i.e.,

· Completed required Radiation Worker Training as specified on the DDO-362

· Completed necessary baseline bioassay, if required


Shall have a yellow indicator for West Jefferson and black indicator for King Avenue.



6.1.8
All spare TLDs or TLDs for individuals on a dose restriction shall have a red indicator for King Avenue and for West Jefferson. When the restriction is lifted, DDO-361 shall be revised. The indicators shall be replaced with yellow at West Jefferson and black at King Avenue.


6.1.8.1
Multibadging shall be used as necessary in accordance with Reference 3.1.7.

6.2
Dosimeters
6.2.1
The types of external personnel dosimeters used at BCLDP are the TLD, PIC and the alarming dosimeter. The TLD exposure shall be the permanent recorded exposure.  The PIC and alarming dosimeter are used to estimate external exposure.

6.2.2
TLDs used at Battelle are Vendor-supplied and processed.  Technical specifications of specific applications are found in Reference 3.1.1, Appendix B, "Thermoluminescent Dosimeter Selection for BCLDP."

6.2.3
The PIC and alarming dosimeter are calibrated in accordance with References 3.1.10 and 3.1.11.

6.2.4
Battelle uses only TLDs and services that are National Voluntary Laboratory Accreditation Program (NVLAP) accredited.  BCLDP management reserves the option to require that TLDs are Department of Energy Laboratory Accreditation Program (DOELAP) accreditable and undergo blind testing in accordance with Reference 3.1.3.

6.3
Initial Receipt of TLD Badges From Vendor
6.3.1
Dosimetry personnel are to inspect shipping package for physical damage and verify contents.

6.3.1.1 Download computer-generated packing list into Dosimetry SHES database.

6.3.1.2 Scan TLDs using barcode reader to verify all are received and binary numbers correct.

6.3.1.3
If  package is damaged, make a note of the extent and notify the Dosimetry Supervisor for evaluation.

 

6.3.2
Dosimetry personnel are to set aside all TLDs of terminated or non-monitored employees and return to the Vendor.

6.4
Exchange of Routine TLD Badges
6.4.1
TLD Badges shall be assigned and exchanged by Dosimetry personnel.

6.4.2
Each participant shall be on a quarterly routine exchange schedule 


6.4.2.1
Any planned TLD exchanges that will occur outside the routine exchange schedule shall be verbally approved by the Dosimetry Supervisor.  Extension shall not exceed processor’s recommended useful lifetime.

6.4.3
At the end of each monitoring period, the print out of the following quarter’s Vendor packing list shall be compared with current quarter Vendor computerized TLD list. 

6.4.3.1
Any permanently assigned personnel who may not have received a TLD prior to the current quarter TLDs being ordered shall be assigned a spare TLD at this time as appropriate.

6.4.4
Sort TLDs into the proper location groups for exchange.

6.4.4.1
All storage areas shall be maintained for cleanliness and be free of extreme temperatures, humidity, light, water, and radioactive material.

6.4.5
One TLD control shall be assigned for every 6 TLDs.  If  < 6 TLDs are assigned to one board, a minimum of two controls shall be issued.

6.4.6
Perform the exchange of the TLDs at the proper locations.

6.5
Preparation of Badges for Shipment
6.5.1
Terminated, visitor, and special issue TLDs shall be sent to the Vendor for processing within 30 days.

6.5.2
Scan badges to determine unreturned dosimeters and to prepare a shipping


 list.


6.5.2.1
If scanner unavailable, compare badges to Vendor computerized 




TLD list.

6.5.3
Contact participants to obtain any missing TLDs.

6.5.3.1
Prepare necessary paperwork according to Section 6.10.1

6.5.4
West Jefferson TLDs shall be surveyed in accordance with Reference 3.1.9 prior to shipping.

6.5.5
A shipping memo indicating overnight shipment shall be completed prior to shipment.

6.5.6
Place all issued TLDs and Vendor controls to be processed into a Vendor shipping container. Deliver these with shipping memo to shipping & receiving to be shipped over night to the Vendor.

6.5.6.1
Hold back enough Vendor controls to cover the shipment of TLDs that are returned late.

6.5.7
Place all non-issued TLDs and Vendor controls into a separate shipping container with a shipping memo and send to shipping for overnight shipment to the Vendor.

6.5.8
A mailing label shall be placed on the box containing TLDs being shipped to the Vendor.  The mailing label shall include the statement DO NOT X-RAY.

6.6
Evaluation of Vendor Exposure Reports
6.6.1
Vendor reports are dated and visitor names are handwritten on the reports.

6.6.2
Reports are reviewed and initialed by reviewer

6.6.2.1
Reviews are performed by the RTS Manager and the Dosimetry Supervisor.

6.6.2.2
Reviews are performed by checking for the following:

· Check that no one is over the ALARA Exposure Approval Limits.

· Check that no one is over the ALARA Goals for the quarter.

· Verify Controls for badges were accepted.

· Check exposures received by pregnant females.

· Check for exposures that appear inconsistent with current operating conditions.

· Check for exposures over action levels and verify they were reported to Battelle by the Vendor with 24 hours, initiate evaluation.

6.7
Exposure Added to Dosimetry SHES Database
6.7.1
Results received via computer disk shall be downloaded into the Dosimetry Data Base.

6.7.1.1 Positive results on vendor hard copies shall be compared to the QA/QC printouts.  The Vendor results shall be initialed and the QA/QC signed.

6.7.1.2 The Qtr table and history totals shall be verified that they were added correctly and sign the QA/QC.

6.7.1.3 The 10% QA/QC shall be performed in the Dosimetry SHES database.  If an error is discovered due to the database, an additional 10% shall be checked.  This continues until no errors are discovered.  The QA/QC and Vendor reports are signed.

6.7.1.4 Dose shall be assigned for Multibadging and routine TLDs as Referenced in 3.1.1.

6.8
Recording and Distribution of TLD Results Received by Telephone From Vendor
6.8.1
The Vendor shall notify the Dosimetry Group immediately by phone of any TLD results exceeding the following Action Limits:

deep dose
500 mrem

shallow
5000 mrem

eye
1500 mrem

extremity
5000 mrem

6.8.2
Immediate action to be taken upon receipt of telephone exposures is the initiation of DDO-039, Report of Exposure Received by Telephone From External Dosimetry Vendor.

6.8.3
Dosimetry shall ensure the immediate contact of the Key Personnel shown in Appendix A of this procedure. 

6.8.3.1
A current copy of Appendix A shall be maintained in the Dosimetry Office.

6.8.4
The verbal report shall immediately be followed with a written report using DDO-039 to the key personnel in Appendix A.

6.8.5
When the Vendor TLD results arrive, the review, distribution, and download shall be handled in accordance with Sections 6.6. and 6.7.

6.9
Administrative and Special Exposure Control Levels and Limits
6.9.1
Administrative control levels have been set in accordance with Reference 3.1.1. to maintain personnel radiation exposures well below the regulatory limits and ALARA. See Exhibit A of this procedure for applicable limits.

6.9.1.1
All requests to exceed the BCLDP's administrative limits must be made in writing on DDO-323, Request to Exceed ALARA Exposure Approval Limits, and forwarded to Dosimetry.  Approvals shall be evaluated based upon the individual's exposure history and in accordance with the chain of authorization in Reference 3.1.1.   A copy of all such authorizations shall be placed in the individual's exposure history file.

6.9.1.2
After the proper approvals extension of dose limits shall be documented on DDO-361 and distribution made according to the form                                                                  

6.9.2
In the event an exposure in excess of occupational dose limits set forth in Reference 3.1.16 has been reported, the RTS Manager shall IMMEDIATELY be informed.  The RTS Manager shall inform management and the RSO.  The individual's dosimetry shall be withheld and a DDO-361 prepared.  The individual shall be restricted from all radiologically controlled areas and facilities until an exposure review is completed.   Return to work shall also be with the consent of medical personnel and the staff members involved.  The individual's exposure history file shall be updated to include the additional dose equivalents.

6.9.3
Trained visitors shall be limited in accordance with Reference 3.1.6 not to exceed 50 mrem per visit, but not more than 100 mrem per year.  An untrained visitor cannot exceed 10 mrem per day or 100 mrem a year.

6.9.3.1
A planned exposure for a trained visitor above these limits shall be approved first in writing by the visitor's employer.  If the employer’s controls are more restrictive than BCLDP's, then they shall apply.  The individual's name and exposure limit shall be documented on DDO-361.

6.9.3.2
PICs may be issued to visitors in addition to TLDs in accordance with Reference 3.1.6.

6.9.3.3
Estimated dose received shall be reported to visitors upon request.  Otherwise, a written report will be sent to the employee within 30 days of receipt of results. 

6.9.4
When pregnancy is declared, the female staff member shall be asked to complete a DDO-404, Declaration of Pregnancy, and a DDO-325.  The staff member shall also be advised that she can undeclare her pregnancy at anytime using the DDO-428, Declaration to Undeclare Pregnancy.

6.9.4.1 The staff member shall again be advised according to Section 6.1.2.2. and the dose to the embryo or fetus shall be kept to the lowest practical level during the entire gestation period.

6.9.4.2 As a further limiting value, dose to the embryo or fetus shall not exceed 50 mrem per month for the remainder of the gestation period or shall not exceed that amount of exposure which results from dividing the remaining allowable dose by the months of pregnancy remaining,  whichever is more limiting.

6.9.4.3 The SH&ES Manager, RSO, line management, and the involved staff member shall, on an individual basis, determine methods for limiting dose of pregnant females and make efforts to avoid substantial variation above a uniform monthly exposure rate.  This assessment shall be completed prior to the staff member continuing work and restrictions documented on DDO-361.  In compliance with Reference 3.1.16, embryo/fetal dose equivalent is TEDE, therefore, potential for both external and internal dose shall be minimized to the extent practical consistent with regulatory requirements and work needs.  If the work place assessment identifies tasks requiring entry by a declared pregnant worker into loose contamination or airborne areas with significant potential for internal dose accumulation, then the RTS staff shall perform an evaluation.  Specific RSO approval is required for authorization of internal exposure work scopes.

6.9.4.4 If the staff member's work assignment prevents adequate control of potential exposure, her supervisor shall provide a temporary reassignment.

6.9.5
Planned Special Exposure (PSE) shall only occur under exceptional circumstances and are limited as set forth in 10 CFR 20.1201(b).  A PSE shall only occur after the correct authorization has been received in accordance with Exhibit A and with justification of the >5 rem/yr whole body dose rate or >50 rem/yr extremity dose estimate.

6.9.5.1 After approval, the individual shall be issued special dosimetry assigned for that particular assignment.

6.9.5.2 The individual's routine TLD shall be pulled.

6.9.5.3 A spare TLD shall be issued at the completion of the work.

6.9.5.4 If PICs were used, Dosimetry personnel shall record the readings and temporarily add them to the individual's exposure history file.  When the special TLD results are reported, they shall replace the PIC readings.  

6.9.6
A BCLDP lifetime Control Level of N rem (N=age) shall be established to control a worker's lifetime occupational exposure.

6.9.6.1
For those individuals who have exceeded N Rem, a special control level of 2 Rem per year shall be imposed.  Health Physics shall be made aware of all personnel who have exceeded N Rem, via DDO-361 so that special controls can be placed on that individual to minimize any potential exposure.

6.9.6.2
The Dosimetry SHES database shall maintain a running lifetime total. When lifetime exposure is within 5 rem of  N, Dosimetry shall prepare a DDO-361 to restrict the annual TEDE to 2 rem.

6.10
Dose Assessment for Unusual Circumstances
6.10.1
Lost or damaged TLDs and PICs shall be reported immediately to Dosimetry. Applicable sections of DDO-043, Dosimetry Investigation Report, shall be completed immediately by the individual who lost the TLD and Dosimetry personnel.  The individual shall not be issued a replacement TLD or PIC until the dose determination has been made and the individual has signed DDO-043 to acknowledge dose assigned to exposure history.  All calculations to determine assigned dose shall be approved by the RTS Manager and added to the individual's exposure history file.  

6.10.2
Personnel Contamination shall be handled and recorded in accordance with Reference 3.1.4. And the completed copy of DDO-259, Personnel Contamination Report, shall be forwarded to the RTS Manager and the RSO for the final skin dose assessment.


6.10.2.1
Deep-dose, lens-dose, and shallow dose may be assessed from surveys or other radiation measurements.

6.10.2.2
All assessments and calculations shall be approved by the RTS Manager and forwarded to Dosimetry after RSO review.  The results shall be added to the individuals annual skin (shallow) dose equivalent and placed in the individual's exposure history file, unless the exposure was of an area < 10 cm2 or <10 mrem.

6.10.3
If the personnel contamination exposure is <10 cm2 to an area of skin it shall be treated as a hot particle in accordance with Reference 3.1.12.  The completed DDO‑259 shall be forwarded to the RTS Manager for final skin dose assessment.


6.10.3.1
The intent of the hot particle limit of 75 Ci/hr, is to ensure that acute deep ulceration of the skin be prevented. 

6.10.3.2
All assessments and calculations of skin dose calculations pertaining to hot particles shall be forwarded to Dosimetry and recorded and filed in the individual's exposure history file, but shall not be included in the annual skin (shallow) dose equivalent.

6.10.4
If a Vendor-assigned TLD result is inconsistent with current operating conditions, the Dosimetry Supervisor shall initiate a DDO-043.  The completed form shall be approved by the RTS Manager and placed into the individual's exposure history file.

6.10.5
Exposure changes shall be reported to and acknowledged in writing by the involved individual on the DDO-043.

6.10.6
Exposure changes may be made without the individual’s signature when approved by the RTS Manager and the RSO.  The documentation shall be placed in the individual's exposure history file.

6.11
TLD Board Checks

6.11.1
TLDs are to be left in a secured designated storage areas the end of each work day or when leaving the site.
6.11.2
TLD board checks are to be performed at least monthly to verify the participants’ cooperation.

6.11.3
Names of individuals whose TLDs are missing from the boards shall be 



recorded on Form DDO-044, TLD Board Check List, and Form DDO-042, 


TLD Board Inspection.
6.11.4
Form DDO-042 shall be copied, distributed, and filed.
6.11.4.1
DDO-042 shall be distributed according to distribution on the form

6.11.4.2
Offenses shall be handled as stated on DDO-042

6.11.4.3
DDO-044 shall be kept on file.

7.0
Area TLDs
As needed, area TLDs are placed in predetermined locations at West Jefferson or King 
Avenue.
7.1
The need for area TLDs is determined by the SH&ES Manager, RTS Manager, or Alara Coordinator

7.2
TLDs are labeled with predetermined location and distributed to designated personnel as decided by SH&ES Manager, RTS Manager, or the RSO

7.3
TLDs are prepared for shipment as per appropriate Sections of 6.5.

7.4
Results are reviewed, copied, distributed, and filed.

7.4.1
Reviews are performed by the RTS Manager and the Dosimetry Supervisor

7.4.2
Distribution is made to Dosimetry Files and Duplicate Files

8.0
Environmental Dosimeters
8.1
Environmental Dosimeters are given to the Environmental Support Group (ESG).

8.2
The ESG will carry two internal controls during change-out.


8.2.1
The two internal controls are kept in the JN-2 ESG office until the next change-out at the end of the quarter.

8.2.2
The internal control dosimeters are sent for processing with their appropriate dosimeters.

8.3
At least two random locations will be assigned a duplicate dosimeter.

8.4
The dosimeters are prepared for shipment as per appropriate Sections of 6.5.

8.4.1
The control TLDs, will be sent for processing at this time.

8.5
Results are reviewed, copied, distributed, and the original filed.

8.5.1
Review performed by the Dosimetry Supervisor, ESG and the RTS Manager.

8.5.2
ESG makes a copy for their files and the original is filed in Dosimetry with a copy to the ALARA Coordinator.

9.0
Reports
9.1
Battelle’s Annual Radiation Exposure Report to the DOE 


9.1.1
This report shall be submitted in accordance with Reference 3.1.2 and shall be approved by the SH&ES Manager prior to distribution.

9.1.2
The cover letter and report shall be distributed to:  Decontamination Operations Manager, SH&ES Manager, RSO, U.S. DOE Columbus Area Office, US DOE Ohio Field Office, RTS Manager, Project Records (two copies), Dosimetry.

9.2
Battelle’s Interim Radiation Exposure Reports to the DOE

9.2.1
Reports are submitted in accordance with Reference 3.1.2 and shall be approved by the RTS Manager.

9.2.2
The cover letter and reports shall be distributed to:  Decontamination Operations Manager, SH&ES Manager, RTS Manager, RSO, US DOE Columbus Area Office, US DOE Ohio Field Office, Project Records (two copies), and Dosimetry.

9.3
Individual Annual Exposure Report (DDO-048, NRC Form 5)

9.3.1
DDO-048 reports are sent to active staff and active contractors annually per Reference 3.1.15.  The following are included in the report.

9.3.1.1
Total effective dose equivalent (TEDE), a summation of deep dose equivalent received from external and the committed effective dose equivalent (CEDE) from internal sources while employed at BCLDP.

9.3.1.2
Total organ dose equivalent (TODE), a summation of the deep dose equivalent from external sources and the committed dose equivalent from internal sources during the year

9.3.2
The cover letter and copies of the reports shall be filed in the appropriate personnel monitoring files.

9.4
Dosimetry Group Tri-Annual Internal Assessment Report

9.4.1
This shall be completed by the RTS Manager every three years.  The report shall be distributed to:  SH&ES Manager, RSO, and Project Records (two copies).

9.5
Termination Reports (DDO-048)

9.5.1
Provided to terminated Battelle staff, contractors, and visitors per References 3.1.2 and 3.1.15.

9.5.1.1 An estimated DDO-048 will be provided to any individual at the time of termination if the request was made at least one week on advance.  The DDO-048 will be mailed if the request was not made in this time frame.

9.5.1.2 A final DDO-048 shall be sent within 30 days after the final dose is determined.



9.5.2
The cover letter and report shall be filed in each appropriate personnel monitoring file and Dosimetry files.

10.0
Records
The documents listed below are records generated by this procedure and are processed as Project Records in accordance with Reference 3.1.13.  Additionally, the reports described in paragraphs  9.1.2, 9.2.2, and 9.4.1 are also considered Project Records and are processed in accordance with Reference 3.1.13.

10.1
Records Occupational Radiation Exposure History (NRC Form 4)

10.2
Dosimetry Investigation Report, DDO-043

10.3
Waiver of Training, DDO-283 (see Reference 3.1.2)

10.4
Privacy Act Statement, DDO-320

10.5
Radiation Exposure History, DDO-321

10.6
Request to Exceed ALARA Exposure Approval Limits, DDO-323

10.7
Notice of Risk of Radiation Exposure During Pregnancy, DDO-325

10.8
Dose Restriction/Extension Notification, DDO-361.

10.9
TLD Prerequisite Questionnaire, DDO-362.

10.10 Declaration of Pregnancy for Radiation Workers, DDO-404.

10.11 Withdrawal of Declaration of Pregnancy, DDO-428.

10.12 Correspondence pertaining to dose estimates or adjustments.

10.13
TLD Vendor reports.

11.0
Forms, Exhibit, and Appendix
See Section 10.0 of this Procedure to identify Forms that are processed as Project Records in accordance with Reference 3.1.13.

11.1
Forms

11.1.1
 DDO-039, Report of Exposure Received by Telephone from External       Dosimetry Vendor

11.1.2
 DDO-040, Occupational Radiation Exposure History (NRC Form 4 Equiv) 

11.1.3
 DDO-041, TLD Assignment Sheet

11.1.4
 DDO-042, TLD Board Inspection

11.1.5
 DDO-043, Dosimetry Investigation Report

11.1.6
 DDO-044, TLD Board Check List

11.1.7
 DDO-048, NRC Form 5

11.1.8
 DDO-259, Personnel Contamination Report (See Reference 3.1.4)

11.1.9
 DDO-283, Waiver of Training (see Reference 3.1.14)

11.1.10 DDO-320, Privacy Act Statement

11.1.11 DDO-321, Radiation Exposure History

11.1.12 DDO-322, Request for Radiation Exposure Records

11.1.13 DDO-323, Request to Exceed ALARA Exposure Approval Limits

11.1.14 DDO-325, Notice of Risk of Radiation Exposure During Pregnancy

11.1.15 DDO-361, Dose Restriction/Extension Notification

11.1.16 DDO-362, TLD Prerequisite Questionnaire

11.1.17 DDO-404, Declaration of Pregnancy for Radiation Workers

11.1.18 DDO-428, Withdrawal of Declaration of Pregnancy

11.2
Exhibit

11.2.1
Exhibit A, ALARA Exposure Approval Limits

11.3
Appendix

11.3.1
Appendix A, Telephone Log Responsibility
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