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FOREWORD

This manual defines and explains the application of Titles 10, 29, 39, 40 Codes of Federal Regulations, and provides policies and guidance relating to the DDC Radiological Health Program (RHP).  The provisions of this manual provide DDC activities with a ready reference of current DDC Radiological Health guidance. 

Certain provisions of this manual are mandatory while others are option​al. The words "shall", "must", or "will" indicate man​datory provisions, and the words "should" or "may" indicate op​tional provisions.  Optional policies and standards should be implemented whenever resources are available.  The Safety and Occupational Health Manager,  DDC, is responsible for prom​ulgating this manual and furnishing guidance relative to the maintenance, development, re​view and approval, and publication of changes.  If proce​dures contained herein ap​pear to conflict with DOD or DLA publica​tions, the matter will be sub​mitted to DDC Radiation Control Committee, for resolu​tion. 
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Section 1

Generaltc \l1 "Section 1
General
A.
Purposetc \l2 "A.
Purpose.  This manual establishes policy and provides direction for implementation of the Defense Distribution Center’s (DDC) Radiological Health Program (RHP).  The provisions of the RHP have been designed to ensure compliance with Titles 10, 29, 39 and 49 Code of Federal Regulations (CFR), the Nuclear Regulatory Commission (NRC) license authorizing the receipt, storage, issue, and possession of licensed material, Department of Defense (DOD) instructions, and Defense Logistics Agency (DLA) regulations governing radioactive material. 

B.
Scopetc \l2 "B.
Scope.  The policies and guidelines set forth in this manual apply to all organizations (tenant, contractor, subcontractor), personnel (civilian, military, visitors), and activities assigned to or working at DDC installations, and DDC activities which are tenants on non‑DLA installations. Unless otherwise stated, the RHP regulates licensed and unlicensed radioactive material in accordance with 10 CFR , 49 CFR and applicable DOD and DLA regulations.

C.
 Policytc \l2 "C.
 Policy.  

1.
All operations involving the receipt, storage, transportation, use or disposal of radioactive material shall be planned and conducted, using procedures and engineering controls based upon standard radiation protection principles, to maintain doses to workers and the general public as low as reasonably achievable (ALARA).  DDC is committed to compliance with RHP regulations.  

2.
The requirements specified in this manual are in direct support of the NRC license issued to DDC.  The Radiation Protection Officer (RPO) at each Depot is crucial to exacting compliance to these requirements and to ensuring radioactive material is handled safely.  The RPOs shall be considered excepted personnel in draw down situations (such as during temporary government shutdowns) as required by the Nuclear Regulatory Commission.  For the purposes of this manual the terms Radiation Safety Officer (RSO) and Radiation Protection Officer (RPO) include the personnel designated as Alternate, or ARSO and ARPO. 

D.
 Responsibilitiestc \l2 "D.
 Responsibilities  

1.
Individual workers are responsible for maintaining their dose ALARA.  All DDC employees are responsible for compliance with the provisions of the Nuclear Regulatory Commission (NRC) license, this manual and applicable RHP procedures.

2.
The responsibilities of the principal personnel are listed below.

a.
Commander, DDC shall:

(1)
Ensure that all radiological activities performed by DDC personnel are in compliance with the NRC license and the RHP.

(2)
Maintain a current copy of the NRC license and amendments.  The license copy may be physically maintained with the Radiation Safety Officer.

(3)
Designate, in writing, a primary Radiation Safety Officer (RSO) to administer the Radiological Health Program and a minimum of one ARSO.

(4)
Appoint a Radiation Control Committee (RCC) in accordance with the NRC license and this manual.

(5)
Ensure during base closures that sufficient resources and management oversight are maintained to adequately comply with all license and program requirements.

(6)
Ensure radiological incidents and accidents are reported as prescribed in Section 5 of this manual and the Basic Emergency Plan.

(7)
Represent DDC in significant issues regarding the license and RHP to regulatory agencies.

b.
DDC Radiation Safety Officer shall:

(1)
Be the license manager and program director.  

(2)
Ensure radiation safety policies and guidelines are established and maintained in accordance with the NRC license and the guidance of the RCC.

(3)
Advise the Commander and RCC on issues of radiation safety, unsafe work practices, noncompliance, and corrective actions to the noncompliance.

(4)
Ensure copies of pertinent Federal regulations, licenses, and the RHP manual and Radiological Health Implementing Procedures (RHIPs) are maintained and current.

(5)
Conduct a biennial review of  the RHP Manual.  This review will be submitted to the RCC.

(6)
Review or cause to have reviewed, the radiological operations at each Depot at least every three years. 

(7)
Ensure all incidents, accidents, and issues of noncompliance are investigated and reported as required by Section 5 of this manual and federal regulations.

(8)
Provide technical guidance, support and training necessary to ensure the safety of radiological operations.

(9)
Maintain a current DDC inventory of radioactive materials and ensure quantities of radioactive material on hand do not exceed NRC authorized possession limits.

(10)
Ensure activities involving radioactive materials are conducted in accordance with the RHP and NRC license.

(11)
Discontinue any operation or activity involving radioactive items which is a potential threat to health or safety.

(12)
Conduct biennial reviews of the standardized RHIP’s.

c.
Depot Commanders shall:

(1)
Ensure that all radiological operations performed by Depot personnel are in compliance with the NRC license and the RHP.  

(2)
Ensure radiological incidents and accidents are reported as indicated in Section 5 of this manual.

(3)
Ensure adequate resources and management oversight are maintained to comply with all items and Radiological Health Program requirements.

(4)
Designate, in writing, an RPO and at least  one ARPO at each Depot to administer the RHP for the Depot.

(5)
Establish and chair a depot RCC in accordance with the terms of this manual.

(6)
Represent the Depot in significant issues regarding the license and RHP to regulatory agencies.

(7)
Maintain a current copy of the NRC license and amendments.  The license copy may be physically maintained with the RPO.

d.
Radiation Protection Officers shall:

(1)
Act as the licensee's agent and program director at the depot, responsible to ensure RHP policies and guidelines are complied with  in accordance with this manual and RHIPs.

(2)
Advise the Depot Commander and RCC on issues of radiation safety, unsafe work practices, noncompliance, and corrective actions.

(3)
Ensure copies of pertinent Federal regulations, licenses, and the RHP manual and RHIPs are maintained and current at the Depot.

(4)
Review the radiological operations at the Depot periodically and whenever there is a major change in operating procedures or conditions.  Report any anomalies to the RSO and depot RCC.

(5)
Ensure all incidents, accidents, and issues of noncompliance are reported as required.

(6)
Provide technical guidance, support and training for emergency response personnel, occupationally exposed workers, and Radiological Health Monitors (RHM) necessary to ensure the safety of Depot radiological operations.

(7)
Maintain a current inventory (updated at least quarterly) of all Depot radioactive materials (RAM) and track to ensure compliance with limits.  Forward this information to the RSO quarterly as a minimum.  

(8)
Ensure the proper issuance, storage and usage of personnel dosimetry as required and/or applicable in accordance with Federal Regulations and this manual.

(9)
Provide assistance to tenant activities as requested.

(10)
Ensure all radiation protection records and documentation are maintained in accordance with the NRC license, RHP and RHIPs.  

(11)
Designate in a memorandum Radiological Health Monitors (RHM) as necessary to support Depot radiological operations.

(12)
Ensure Depot operations involving radioactive material are conducted in accordance with the RHP and the NRC license.

(13)
Direct issues involving DDC radiological health policy to the RSO for resolution.

(14)
Discontinue distribution operations of any activity involving radioactive items which is an immediate threat to health or safety.

e.
Radiological Health Monitors shall:

(1)
Conduct radiological surveillance in accordance with the RHP and RHIPs. 

(2)
Inform the RPO of unsafe work practices and noncompliance.

(3)
Ensure a current copy of applicable RHIPs is available at each work site.

(4)
Perform surveys in accordance with the RHP and RHIPs.

(5)
Maintain applicable logs, records, inventory, and documentation as required by the RHIPs.

(6)
Issue personnel dosimetry, if required and authorized by the RPO. 

f.
Radiation Workers and RHMs. These individuals shall:

(1)
Adhere to the RHP and RHIPs, obey all radiological postings and verbal instructions from RHMs or RPOs concerning radiological activities.

(2)
Maintain personal exposure as low as reasonably achievable (ALARA).

(3)
Wear personnel dosimetry as required by RHIP or the RPO.  Report lost or off scale dosimetry to the RPO immediately.

 

(4)
Not smoke, eat, drink, chew, apply cosmetics or loiter in RAM areas.

   


(5)
Wear protective clothing as required by RHIP or the RPO.  

   


(6)
Use proper personal monitoring techniques in accordance with the RHP and RHIPs.

  

(7)
Notify the RPO of all known or possible radioactive spills or suspected skin or clothing contamination and minimize the potential for spread of contamination.

(8)
Report the presence of open wounds or skin disorders to the RPO prior to entering a RAM area.  Report immediately to the RPO if a wound occurs while in a RAM area.

(9)
Secure work to a safe condition and immediately leave the area when an Air Monitor alarms and notify the RPO.

(10)
Inform the RPO if you have been medically treated and/or currently being treated with radiopharmaceuticals or radiation therapy. 

(11)
Report any discrepancies or actions which could increase radiological hazards to the RPO or to your supervisor.


Section  2

Administrationtc \l1 "Section  2
Administration
A.
Radiological Health Program Organizationtc \l2 "A.
Radiological Health Program Organization 

1.
General Organization

a.
The infrastructure for implementation of the RHP is comprised of personnel operating within the existing DDC organizational framework.  The Commander, DDC, is responsible for licensed activities throughout the Command.  Reporting to the Commander, DDC, are the Commanders of the Depots who have the responsibility for implementation of the license and the RHP at their depot.  Each Depot has a RPO and ARPO reporting to the Depot Commander for radiation issues.  The RPO is responsible for program implementation, management, and license compliance at his depot.  The RPO is the license holder's agent at the depot, acting as the direct link between the RSO and the Depot.  The RPO is the program director at the Depot, responsible for program implementation.  The Depot Commander and RPO receive guidance from the RSO and depot RCC in program direction, oversight and policy implementation.

b.
Management oversight of license implementation, program management, and depot license activities at DDC is assigned to the RSO and DDC RCC. The RSO is the program director and license manager, and  is responsible for the radiological program development and implementation throughout DDC.

2.
Depot Level Organization

a.
The RPO is a Depot individual appointed by the Depot Commander with Depot specific program development and implementation authority.  The RPO obtains program direction and technical assistance from the RSO and depot RCC.  The RPO does not have direct supervisory responsibility for the RHM.  However, the RPO shall provide the RHM with program direction at the Depot. 

b.
RHMs are specifically designated personnel located within the different areas (i.e., receiving, storage, shipping, etc.) at the Depot whose primary duties involve handling of RAM.  The RHM is appointed by the area supervisor and the RPO.  RHMs handle items containing radioactive material and performs daily implementation of the RHP.  The RHM receives supplementary training in radiation protection allowing the RHM to assist the RPO.  The RHM combines the expertise from his particular discipline with guidance from the RHP to ensure that the radiological and distribution missions are effectively integrated.

B.
Radiological Health Program Oversighttc \l2 "B.
Radiological Health Program Oversight.  

1.
Program direction and policy implementation are governed by the DDC RCC.  Management oversight of license implementation, program management, and Depot license activities at DDC is assigned to the RSO.   The RSO is responsible for the radiological program development and implementation throughout DDC. He implements policy direction from the DDC RCC.

2.
Oversight of the DDC RHP and license implementation will occur from Headquarters DLA.  The Executive Ionizing Radiation Control Committee (EIRCC) and the Radiological Health Program Manager (RPM) are the entities performing these functions.  The RPM is a Health Physicist who provides technical support, coordination, standardization, and policy direction to DDC. 

C.
Radiation Control Committeestc \l2 "C.
Radiation Control Committees.


1.
The DDC RCC is responsible for providing a multidisciplined review and oversight of the RHP and making recommendations to the  Command and/or Depot Commanders on matters concerning radiological safety.  The RCC provides radiological program policy direction to the Commanders and the RSO.  

2.
DDC RCC Membership. The  DDC RCC is comprised of the following senior management personnel or a representative:

(a)
Commander or Deputy Commander, DDC (Chairperson)

(b)
RSO 

(c)
Safety Manager

(d)
Director, Distribution

(e)
Director, Resource Management

(f)
Counsel, Legal Office (as needed)

(g)
Other concerned individuals as necessary

3.
Each depot that stores RAM shall establish an RCC. The RCC is responsible for providing a multidisciplined review and oversight of the RHP and making recommendations to the DDC and Depot Commanders on matters concerning radiological safety.  Each RCC provides radiological program policy direction to the Commander and the RPO.

4.
Depot RCC’s are comprised of the following management personnel or a representative:

(a)
Commander or Deputy Commander (Chairperson)

(b)
RPO

(c)
Safety Representative

(d)
Legal Council (if available and needed)

(e)
Distribution Representative

(f)
Other concerned individuals as necessary

5.
Meeting and Minutes. Depot RCC meetings may be part of the Safety and Occupational Health Committee meeting provided radiation safety is a separate topic on the agenda, has separate minutes, and the required personnel are in attendance.  For all RCC's to be held, a simple majority must be present to include the chairperson and RSO (or RPO). Minutes of the RCC will be reviewed and signed by the chairperson. A copy of the Depot minutes will be provided to the RSO. A copy of DDC RCC minutes will be provided to the RPM and each depot. The RCC shall meet at least quarterly, or more often if necessary.

6.
To ensure adequate oversight of the radiation safety program, DDC and depot RCC's shall address and evaluate the following:

(a)
Findings of RHP inspections, reviews and audits and shall assess the adequacy of corrective actions and track completion.  

(b)
Compliance with license possession limits. 

(c)
Procedures and criteria for training RSO’s and RCC’s.

(d)
Personnel exposures. 

(e)
Reports of incidents, accidents, discrepancies, and corrective actions.

(f)
Employee concerns and community issues related to radiation safety.

(g)
License applications and amendments.

(h)
Depot RHP status.

D.
Audits and Appraisalstc \l2 "D.
Audits and Appraisals  

1.
DDC assessments of depot operations will focus on compliance.  Management oversight is responsible for periodic review of the RHP content and implementation through the RSO audits of depot operations.  Quarterly depot reviews by the RPO will be directed at operational radiological safety. The RSO audits of depot operations will examine program integrity. An independent review of the DDC program shall be performed by the RPM, or designated representative. The EIRCC will evaluate the DDC operations to provide policy and guidance. 
2.
Specific requirements for audits and appraisals are as follows:

a.
On a quarterly basis, the RPO will review Depot operations by monitoring radiological work practices, procedural compliance, and survey requirements. The review will normally be documented by a survey data sheet.

b.
On a triennial basis, the RSO (or designated representative) will review each Depot's implementation of the RHP and license requirements.  Results of the review will be presented to the DDC RCC.

c.
On an annual basis, the DLA Health Physicist (or designated representative) will assess DDC compliance with NRC and other applicable regulatory requirements.  The assessment will be presented to the EIRCC with a copy to the DDC RCC.

E.
Radiological Health Program Manual Revisionstc \l2 "E.
Radiological Health Program Manual Revisions  

1.
The RHP Manual is developed by the RSO with input from the depot RPOs.  Approval of the Manual is the responsibility of the DDC RCC.  Revisions to the RHP Manual shall be documented along with the reason for the change with documentation maintained at DDC Headquarters.  Those revisions which affect the intent of the RHP Manual must be reviewed by the RCC prior to becoming effective.  The effective date must allow sufficient time for training to occur.  Revisions which are only editorial may become effective after signature of the RSO.  The RSO shall report these changes to the RCC at the next regularly scheduled meeting.  Revision bars should be used to indicate the areas of the Manual that were changed.  If the revision is an entire rewrite, then revision bars are not necessary.

2.
The RHP Manual will be reviewed biennially by the RSO and the RCC. 

F.
Procedurestc \l2 "F.
Procedures
1.
Implementation of the Federal regulations, license conditions and the RHP requirements is accomplished by RHIPs.  RHIPs are designed to permit an individual meeting the minimum qualifications to successfully complete a task associated with licensed activities.  RHIPs will be complied with at all times while performing a task covered by the procedure.  If during the performance, it is discovered that the RHIP is in error or cannot be completed as written, work will be discontinued until the discrepancy has been brought to the attention of cognizant personnel.

a.
Development.  RHIPs are independent of the RHP Manual and shall be developed by a qualified individual, but will normally be developed by the RPO or RSO.  A RHIP may be standardized throughout the DDC, may have some aspects customized for the particular Depot, or may be entirely Depot specific.  All RHIPs shall have a walk‑through performed prior to the RHIP becoming effective.  The walk‑through should be performed by personnel who will be responsible for implementing the RHIP.

b.
Approval.  RHIPs shall be approved by the RPO, the principal depot supervisor or department head and the depot RCC prior to becoming effective.  The RCC shall review the procedure to ensure that it complies with all applicable Federal regulations, license conditions and the RHP.  Approval by the RCC signifies all applicable divisions and departments review and concur with the procedure.

c.
Training.  Upon approval, the depot RPO shall assign an effective date to the procedure taking into consideration time to train those personnel affected.  Training on new procedures should be performed as a lecture style to provide an opportunity for questions with attendance documented.  Training on procedure revisions may occur via read and sign sheets.

d.
Procedure Change Request.  Any person noting a discrepancy in a procedure or requiring to make a revision to a RHIP may submit a Procedure Change Request (PCR).  All proposed revisions should be reviewed by the initiator's supervisor and the RPO prior to drafting the revision.  The intent of the supervisor and RPO review is to ensure that the revision is warranted and does not conflict with department work practices, the RHP, license conditions and Federal regulations.

e.
Procedure Revisions.  Revision bars should be used to indicate the areas of the procedure that were changed.  If the revision is an entire rewrite, then revision bars are not necessary.    All RHIPs should state the current revision number and effective date on each page. Those revisions which affect the intent of the procedure must be reviewed by the depot RCC prior to becoming effective (the effective date must allow sufficient time for training to occur).  Revisions which are only editorial, may become effective after signature of the affected supervisor or department chief and the RPO.  The RPO shall maintain a copy of the original RHIP and each revision, including the approved PCR, along with the reason for each change. 

f.
Temporary Revisions.  

(1)
Temporary revisions should be avoided and used only as a last resort or for unforeseen special circumstances.  A temporary revision may be made provided the revision does not alter a commitment, or statement in the procedure directly related to the RHP, license or Federal regulation.  Temporary revisions are issued for a period not to exceed 90 days.  If a temporary revision is necessary for a longer time period, then the revision should be made permanent or a new RHIP developed.  The affected supervisor is responsible for tracking the temporary revisions for their areas and ensuring that the revisions are terminated at the appropriate time.  A RHIP containing a temporary revision must be clearly indicated in the body of the procedure and on the front page of the procedure.

(2)
Temporary revisions become effective after the affected supervisor and the RPO approve the revision.  The number of temporary revisions, current or issued, along with a brief description of the revision and the reason the temporary change was needed should be reported to the depot RCC during its normal quarterly meetings.  This report should be provided by the RPO.

g.
Biennial Review.  All RHIPs shall be reviewed on a biennial basis, with a grace period of plus 25% (6 months), by the department implementing the RHIP and the RPO.  This review shall be documented and submitted to the depot RCC for concurrence.  The RPO should track the reviews and notify the appropriate supervisor of the need to perform the review.

h.
Radiological Safety Analysis. The RHPM and RHIPs will be coordinated with other depots to the maximum extent possible. Proposed policy, questions, or suggestions shall be presented to the RSO. Every new or revised RHIP and proposed revision to the RHPM shall undergo a Radiological Safety Analysis. The analysis shall be performed by the RPO and forwarded to the RSO for review. If the analysis determines that a commitment could be challenged or the margin of safety could be reduced the RSO shall evaluate the need for NRC approval prior to the procedure becoming effective.

G.
Recordstc \l2 "G.
Records
1.
All records developed as a result of the RHP shall be maintained for a length of time as indicated in Appendix A.  In general, all actions taken to ensure compliance with the license, program, and Federal regulations shall be documented.  This includes radiological surveys, personnel exposure reports, the results of investigations, Radiological Occurrence Reports (ROR), shipment manifests, and other records deemed necessary by the RPO or RSO.

2.
All records shall contain either the units curie (or sublevels of curie), disintegrations per minute/second (dpm/dps), Becquerel and/or Rem (or subunits of Rem) as appropriate and shall clearly indicate the units of all quantities on the records.  Each record shall clearly indicate the type of exposure being recorded (i.e., total effective dose equivalent, shallow dose equivalent, etc.)

3.
For DOT manifests for domestic shipment must contain standard units followed by international unit equivalent in parenthesis. Overseas shipments must contain international units followed by the standard unit equivalent in parenthesis.

H.
Reports to Individualstc \l2 "H.
Reports to Individuals
1.
This section provides guidance regarding the reports required to be provided to an individual, the distribution, and frequency of issuance.  Table 2.1 contains a summary of the required reports.  Further detail may be obtained from 10 CFR 19.13, Notification and Reports to Individuals.

2.
Reports of individual's exposure to radiation shall include the results of any measurements, analyses, and calculations of radioactive material deposited or retained in the body.  Each notification and report shall be in writing, include appropriate identifying data such as the name of the licensee, the name of the individual, the individual's social security number, the exposure information, and must contain the following statement:

"This report is furnished to you under the provisions of the Nuclear Regulatory Commission regulation 10 CFR part 19.  You should preserve this report for further reference."

3.
The RPO is responsible for ensuring that the annually required reports of individual exposure are sent to all monitored individuals, and the report includes the appropriate information described above.


Table 2.1


REPORTS TO INDIVIDUALS

Reporting Requirement

Distribution

Frequency

Worker’s radiation exposure data maintained in records pursuant to 20.2106 (19.13(b))
Worker
Annually within 30 days after receipt of data.

Report of former worker’s exposure to radiation or radioactive material (19.13(c))
Former worker requesting exposure data
30 days after request or 30 days after exposure has been determined by licensee, whichever is later.

Report of individual’s exposure data provided to the NRC pursuant to 20.2202-2206 (19.13(d))
Individual subject of report
Not later than transmittal of information to Commission

Written report of worker’s exposure during current calendar quarter or current year (19.13(e))
Worker terminating employment or termination from dosimetry program.
At termination from the monitoring program.


Section  3

Equipment And Facilitiestc \l1 "Section  3
Equipment And Facilities
A.
Equipment Selection, Use, and Calibration tc \l2 "A.
Equipment Selection, Use, and Calibration  

1.
Each Depot where radioactive material is stored shall maintain radiation detection instrumentation in current calibration and ready to use.  The instruments will be capable of detecting and measuring the type and levels of radiation expected and any possible resulting contamination.  Radiation detection equipment includes dose rate meters, count rate meters, scalers/analyzers, and air monitors.  An instrument selection guide is provided in Appendix B.

2.
The RPO shall ensure that radiation detection equipment is properly maintained and calibrated and that the individuals using the instruments are qualified on the proper application and operational parameters of each instrument.  A sufficient number of instruments shall be maintained such that radiological operations will not be compromised while instruments are being repaired, replaced, or calibrated.

3.
Radiation detection equipment should be located as follows:

a.
Portable dose rate meters at receiving, storage, and shipping locations and with the RPO. 

b.
Portable count rate meters at receiving and shipping locations and with the RPO.

c.
Scalers/analyzers (including liquid scintillation detectors, and proportional counters) as determined by the RPO.

d.
Air monitors as determined by the RPO.

B.
Calibration, Source Control and Source Checkstc \l2 "B.
Calibration, Source Control and Source Checks
1.
Calibration of field instruments shall be performed at least annually and will be performed by a qualified calibration laboratory possessing a valid NRC or Agreement State License to provide calibration services.  Instruments shall be source checked daily or prior to use whichever is least often to ensure proper operation.  Source checks shall be documented, reviewed and maintained by the RPO.

2.
Quality assurance checks shall be performed on laboratory instrumentation to ensure proper operation and to maintain calibration. The quality checks shall be documented by the RHM or designated individual and maintained by the RPO.  Abnormal trends or data points that are outside the tolerance limits shall be investigated to determine the cause and potential effect on measurement results.

3.
Radioactive check sources shall be inventoried by the RPO annually . Missing or unaccounted sources shall be reported to the RSO.

C.
Postingtc \l2 "C.
Posting
1.
Documents, notices, signs, or forms shall be located near the depot function (e.g. shipping, receiving, storage, etc.) for which the posting is required, shall be conspicuous, and shall be replaced if defaced or otherwise rendered illegible.

a.
Notices.  Items (1), (2), (5)  and (6) below shall be posted such that workers have access to them as they travel to/from work. The other items can be posted with a notice as to where persons entering a RAM area can observe them:

(1)
NRC Form 3, Notice to Employees.

(2)
RHIPs and RHPM

(3)
10 CFR Parts 19, 20, 21

(4)
NRC license for DDC and amendments

(5)
Notice of Violation, or any other applicable infraction, involving radiological working conditions within two working days after receipt of the documents from the Commission and remain posted for a minimum of 5 working days or until action correcting the violation has been completed, whichever is later..

(6)
Section 206, Energy Reorganization Act

b.
Radioactive Material Labels.  Radioactive Material Labels shall be attached to all applicable storage location placards or large boxes, and to the outer surface of containers of radioactive material  exceeding quantities listed in Appendix C to 10 CFR 20 such that the label is clearly visible to personnel. The label shall display the radiation symbol and the words "CAUTION (or DANGER) RADIOACTIVE MATERIAL" and identify the radionuclide present, the total activity of the item, and radiation level.  Prior to disposal of an empty container, the radioactive material label shall be removed or defaced and surveyed for residual radioactive material prior to removal to unrestricted areas.

c.
Radioactive Material Areas (RAM).  Radioactive Material Areas shall be posted at each entrance of a building,  room, or area with a sign or signs bearing the radiation symbol and the words "CAUTION (or DANGER) RADIOACTIVE MATERIAL".  An area within a building may be designated a RAM area by the use of stanchions positioned such that the posting is clearly visible from each avenue of approach.  The RPO shall authorize establishment of all RAM areas.  Personnel who perform work in  a RAM area must receive appropriate radiation protection training about the hazards involved.  Any area or room in which radioactive material (licensed or unlicensed) is used or stored shall be considered a RAM area.

d.
Radiation Areas.  A Radiation Area is defined as any area with a dose rate equal to or greater than 2.0 mrem/hr at 30 cm (12 inches) from the radiation source or from any surface the radiation penetrates (up to 100 mrem/hr).  Radiation Areas shall be posted with a sign or signs bearing the radiation symbol and the words "CAUTION RADIATION AREA".  Radiation Areas shall be barricaded using a rope or tape or otherwise barricaded such that individuals are precluded from inadvertent entry.  Removal or modification of Radiation Area barriers shall only be performed by a RHM or RPO.  The dose rate at the boundary to the radiation area shall not exceed 2.0 mrem/hr.

e.
High Radiation Areas.  A High Radiation Area is defined as any area with a dose rate equal to or greater than 100 mrem/hr at 30 cm (12 inches) from the radiation source or from any surface the radiation penetrates.  High Radiation Areas shall be posted with a sign or signs bearing the radiation symbol and the words "CAUTION (or DANGER) HIGH RADIATION AREA".  High Radiation Areas shall be locked or guarded at all times.  Access to a High Radiation Area will only be permitted when the RPO is present.  The RPO will maintain positive control over each individual entry during periods when access to the area is permitted.  Actions shall be taken to eliminate High Radiation Areas in a timely manner.  The boundaries of each High Radiation Area and any changes to or creation of a High Radiation Area shall be documented by the RPO.  It is unlikely that any items encountered in the Radiological Health Program will create a High Radiation Area.  The dose rate at the boundary to the High Radiation Area shall not exceed 100 mrem/hr. The RSO should be notified of any high radiation area established by the RPO.

f.
Airborne Radioactivity Areas.  Airborne Radioactivity Areas shall be posted with a sign or signs bearing the radiation symbol and the words "CAUTION (or DANGER) AIRBORNE RADIOACTIVITY AREA".  Airborne Radioactivity Areas will be posted when airborne radioactivity levels exceed 0.3 Derived Air Concentrations.  Actions shall be taken to eliminate Airborne Radioactivity Areas in a timely manner.  The boundaries of each Airborne Radioactivity Area and any changes to or the creation of an Airborne Radioactivity Area shall be documented by the RPO.  It is unlikely that any items encountered in the Radiological Health Program will create an Airborne Radioactivity Area when handled correctly. The RSO shall be notified of any airborne radioactivity area established by the RPO.

D.
Storage Limitationstc \l2 "D.
Storage Limitations
1.
Items of supply containing radioactive material stocked by DLA for the Services will be stored in a manner such that exposures to personnel and the public are maintained as low as reasonably achievable (ALARA).  Facilities for storage of radioactive material shall include buildings, special rooms, or designated areas and the associated weather protection, provided by the Depot.  RAM will be consolidated into a central location at each Depot, to the extent possible, with access restricted to trained personnel.  Permanent storage locations will normally provide protection from the natural elements.  Forced ventilation is not required for storage.

2.
Temporary storage and/or open storage may be located such that material is subject to the natural elements.  Only those items, end items, or major assemblies packaged to resist damage by the natural elements shall be placed in such a storage location.

E.
Receipt of Radioactive Materialtc \l2 "E.
Receipt of Radioactive Material
1.
Radioactive material will be received in accordance with 10 CFR 20.1906, Procedures for Receiving and Opening Packages, and applicable RHIP.

2.
To ensure compliance and general safety in the workplace, it is essential that radioactive items be properly identified and managed at the time of receipt.  Accordingly, policy has been developed to provide guidance in the proper handling of radioactive commodities received by the Defense Distribution Depots.

a.
Identification

(1)
All radioactive items and devices received by depots must be properly identified.   Identification is required regardless whether the items are assembled as a component of a stock numbered item or as a separate component, spare part, or other item.  Identification shall be accomplished by the following: 

(a)
National Stock Number (NSN) of the radioactive item or component

(b)
Manufacturer (CAGE Number)

(c)
Part Number

(d)
Version Number

(e)
Item Name/Description

(d)
Name of the radionuclide(s).

(e)
Activity  of the radionuclide(s).

(f)
Item Manager and/or NRC License(s)

(g)
Hazard Characteristic Code

(h)
End Item (name of the end item or assembly NSN containing the radionuclide), where known.

(i)
Replacement NSN (replacement item when it contains radioactive material).

(2)
Failure to provide all the information listed above is not a basis for rejection of the item or shipment.  When all required information is not provided at receipt or otherwise available, then a Report of Discrepancy (ROD) will be completed and forwarded to generator.  A copy of the ROD shall be provided to the RPO for reporting to the depot RCC and DDC RSO.

b.
Restrictions

(1)
DLA policy states that Depots will receive only serviceable items of supply containing radioactive material.  Serviceable items include: 

(a)
Items that are ready for issue or use.

(b)
Items determined by the item manger to be in a condition that meets repair criteria.

(c)
Items that are not classified as condemned.

(d)
Type I shelf‑life items that are not expired and Type II shelf‑life items that are not expired and/or can be extended.

(e)
Items that are not classified as waste. 

(2)
In general, radioactive items in condition codes H, P, or R are considered to be excess and thus radioactive waste.  Such items shall not be accepted by the Depots.  If the Depot is a tenant on the base, then the Base RPO shall be notified of the receipt discrepancy and asked to remove the commodity from the depot  warehouse space as soon as possible.  If the commodity is not moved within the agreed upon time frame it should be segregated and the owning activity notified that surveying and accountability of the item are not the responsibility of the depot. If the Depot is not a tenant, then the commodity should be placed in a temporary radioactive material storage area awaiting disposition. 

(3)
The DDC RSO shall be notified of issues regarding the status of radioactive items awaiting disposition that have not moved within the agreed upon time.  The Item Manager will be notified by the depot RPO that the item has a potential to be classified as or has become radioactive waste and cannot be stored by DLA for continued long term storage.  The item manager and the NRC license holder should be informed of the discrepancy and disposition instructions obtained. Item manager notification processes shall be performed as prescribed by the Depot RHIP.

c.
Verification of Receipt

(1)
Upon receipt of a radioactive item, the Radiological Health Monitor (RHM) or RPO shall:

(a)
Verify that the condition code classification of the item and/or device being received is accurate and consistent with the restrictions above.

(b)
Verify for customer and field unit returns, that the radioactive source is intact in its holder, module or component and is not leaking. It is not necessary to open the packages for verification of items received from the manufacturer.

(2)
All packages should be promptly transferred to the RAM storage location.  Packages received after normal working hours shall be stored in a secured designated RAM staging area and segregated from other material.  Packages shall not normally remain in the staging areas for more than 3 hours from the beginning of the next shift.  The staging area may also be used to stage radioactive material awaiting transfer to the RAM storage location when the material will remain in receiving for more than 1 hour after receipt processing. Radioactive materials will be kept secured or under constant observation at all times.

d.
Surveys

(1)
Packages shall be monitored as indicated below:

(a)
All packages known to contain radioactive material, with particular emphasis on packages known to contain in excess of  Type A quantity or marked as White I, Yellow II or Yellow III, shall have the external surfaces monitored for contamination and radiation levels.  

(b)
Packages known to contain radioactive material and showing evidence of degradation of the package integrity (such as being crushed, wet, or other damage) shall be monitored as soon as possible for removable contamination and radiation levels by qualified personnel.  The survey shall be performed on the outside of the package and on the commodity provided the commodity is readily accessible without opening the package.  If possible, radioactive contamination surveys of the transport vehicle shall be performed.

(c)
All monitoring of packages containing licensed material required by (a) above shall be performed no later than 3 hours after the package is received if it is received during normal working hours, or not later than 3 hours from the beginning of the next working day if it is received after working hours.  Monitoring of packages not containing radioactive material in excess of  Type A quantity and not marked as White I, Yellow II or Yellow III, may be postponed provided monitoring is performed prior to the end of the next working day.

(d)
Wipe test samples shall be taken of each separate container except where the containers have been palletized or otherwise bound together into a single package.  Such shipments will be treated as a single container unless there is obvious damage, in which case each damaged container shall be wipe tested separately.

(2)
If removable contamination is detected in excess of the limits specified in Table 3.1, the RPO shall be immediately notified and the package isolated.  The RPO shall immediately notify the final delivery carrier, the Depot Commander, and the RSO.  The RSO shall notify the Administrator of the appropriate NRC regional office.

(3)
Large commodities such as vehicles, aircraft, artillery, etc., are exempt from the survey requirements of (1) above unless there is reason to believe the radioactive component has been damaged or is leaking or the radioactive component is known to be in excess of Type A quantity or marked White I, Yellow II or Yellow III.

(4)
Thoriated optical components shall not be directly swiped as this could cause damage to the component and generate contamination.

(5)
Packages containing inert radioactive gases, such as Krypton-85, need not be wipe tested.

F.
Storage of Radioactive Materialtc \l2 "F.
Storage of Radioactive Material
1.
Radioactive material will be stored in accordance with DLA directives and generally, to ensure material is protected from the natural elements.  Packages or items of supply designed to withstand the natural elements may be stored outside.  All radioactive material storage areas shall be approved in writing by the RPO.  Radioactive material storage areas shall be exclusive of non‑radioactive commodities.  Exceptions may be authorized by the RCC as required.

2.
The radioactive sources stored by the Depots are designed and sealed to prevent leakage. This precludes the necessity for mechanical ventilation and HEPA filtration of effluents.

3.
Access to RAM storage areas shall be controlled to prevent inadvertent entry by unauthorized (not trained) personnel.  Unauthorized personnel may be allowed access provided they are accompanied by an authorized person.  Control of access to outside storage areas may consist of postings with the words, "Access Limited to Authorized Persons" or equivalent.

4.
Radioactive commodities contained as an integral part of a bulk end item (e.g., tanks, armored personnel carrier, aircraft, etc.) normally  require open storage. The RPO shall attempt to have specifically licensed material removed from bulk end items prior to open storage. The specifically licensed material if removed will be stored in the RAM storage area. Sources on bulk end items in open storage are subject to the same accountability and inventory procedures as commodities stored inside.  Such sources shall be protected from damage by the natural elements.

5.
Temporary storage locations may be utilized for a period not to exceed 120 days with written approval of the RPO. Every attempt shall be made to avoid the establishment of temporary storage locations and to limit the length of time a temporary location is maintained. Temporary storage locations may be designated such that the material is exposed to the natural elements.  When this occurs, only those items designed and/or packaged to resist damage by the natural elements shall be placed in the storage location.


Table 3.1


EXTERNAL RADIATION LIMITS FOR PACKAGES*


Category

Removable


Contamination**

(dpm/100 cm2)

Radiation Level


Vehicle


(mrem/hr)

Radiation Level


Package


(mrem/hr)

Routine Shipment

2200 -

220 

N/A

200 (surface)


10 (transport index)

Exclusive Use

22000 -

2200 

200 (surface)


10


(2 meters from 


side of package)


2


(any normally


occupied


position)



200 up to 1000


(surface)

* Limits taken from 10 CFR 71.47 and 71.87

** /: Beta‑gamma emitting radionuclides, all radionuclides with half‑lives less than 10 days, natural uranium, natural thorium, uranium 235, uranium‑238, thorium‑232; thorium‑228 and thorium‑230 when contained in ores or physical concentrates.

6.
All storage areas, with the exception of bulk end items, will be posted and/or barricaded in accordance with the requirements of the Code of Federal Regulations Title 10, the RHP and RHIPs as radioactive material areas.  Posting shall be located at all normal access points and on all sides accessible to personnel.  The RPO shall authorize all radioactive material storage areas. Documentation of all storage areas shall be maintained IAW Section 4.F.1 of this manual.

G.
Handling of Repairable Stock Itemstc \l2 "G.
Handling of Repairable Stock Items
1.
Depots will store assemblies and/or end items with radioactive components that are determined by the item manager to be in a condition that meets the repair criteria (Condition codes E, F, and G).

2.
Radioactive material contained in an end item or item of supply designated as repairable should comply with a reasonable repair schedule.  Any item of supply or end item which does not comply with a repair schedule, should be re‑evaluated.  The re‑evaluation should consider the removal of the radioactive material holder and/or matrix for separate storage.  All actions requiring removal of the radioactive material module or matrix must have specific procedures and be approved by the RCC, item manager and NRC licensee. DLA personnel are prohibited from performing disassembly of the radioactive material module or matrix.

H.
Inventory of Radioactive Materialtc \l2 "H.
Inventory of Radioactive Material
1.
A physical inventory of all radioactive commodities (closed and open storage) at each Depot will be performed annually at the end of the fiscal year.  Inventories based upon receipt and shipment records should be performed more frequently to permit the RPO to track quantities of radionuclides in storage.  A copy of the physical inventory shall be provided to the RSO.

2.
Major discrepancies identified during the physical inventory shall be investigated by the RPO and inventory personnel.  The results shall be provided to the RSO. Any specifically licensed material that cannot be accounted for, shall immediately be reported to the RSO.

Section  4
Surveys And Limitstc \l1 "Section  4Surveys And Limits
A.
Surveystc \l2 "A.
Surveys
1.
Radiological surveys are performed to ensure the control of licensed radioactive material and exposure to personnel and the public are maintained ALARA.  The methods and type of survey performed are commensurate with the type of hazard expected as specified in RHIPs (e.g., dose rate, air sample or contamination).  Surveys are performed by personnel specifically qualified to perform the survey or under the direct supervision of a qualified person.

2.
Surveys are performed on a frequency commensurate with the radiological hazard.    Table 4.1 provides guidance for performing surveys. 

3.
All surveys are performed to ensure compliance with Federal regulations, the license and this manual.  Documentation will be maintained in accordance with Federal regulations by the RPO.

4.
The RPO will perform independent surveys of selected areas to verify the accuracy of surveys performed by other personnel.  These verification surveys are performed such that all identified survey areas are verified at least annually.

5.
Leak Testing

a.
Licensed radioactive commodities meeting the criteria listed below are not required to be leak tested:

(1)
The sealed source contains only tritium (hydrogen‑3) or

(2)
The sealed source contains only radioactive gas or

(3)
The half‑life of the isotope is 30 days or less or

(4)
The source contains less than 100 microcuries of beta and/or gamma emitting material or less than 10 microcuries of alpha emitting material.

b.
Licensed commodities not meeting this criteria (leak testing is required), may remain in storage without being leak tested for a period of not more than 10 years.  Leak testing shall be performed prior to transfer of these items if there is no record of a leak test performed within the last 6 months for beta and/or gamma emitting material or 3 months for items designed to emit alpha radiation.

c.
Wipe tests shall be performed of accessible surfaces without disassembly of the radioactive commodity. The test shall be capable of detecting the presence of 0.005 microcuries (11,100 dpm) of radioactive material on the test sample.  If the test reveals the presence of 0.005 microcuries (11,100 dpm) or more of removable contamination, notify the RSO who will file a report with the NRC and the source or detector cell shall be removed immediately from service.


Table 4.1


GENERAL AREA RADIATION SURVEYS

Location

Type

Frequency

1.
Receiving
1.
Swipe

2.
Dose Rate

Monthly

1.
Storage

2.
Packing

3.
Shipping
1.
Swipe

2.
Dose Rate

Quarterly

Radwaste Storage
1.
Swipe

2.
Dose Rate

Semiannually

High Radiation Area
1.
Dose Rate at boundary

Weekly

Radiation Area
1.
Dose Rate

Monthly

Non-Ram Area

Walkthrough
1.
Dose Rate

Annually

B.
Contamination Limitstc \l2 "B.
Contamination Limits
1.
Radioactive surface contamination is controlled to minimize the possible inhalation or ingestion of radioactivity, the buildup of radioactivity causing increased external exposure, the production of radwaste, reduce the possibility of personnel contamination, and ensure control of radioactive material.  

a.
Loose‑Surface.  Loose‑surface contamination surveys are performed by a swipe survey and measured on a count‑rate meter capable of detecting the type of radiation for which the survey was performed (e.g., liquid scintillation, mini‑scaler, etc.).  The limits for loose‑surface contamination are less than 1000 dpm/100 cm2 beta‑gamma, 20 dpm/100 cm2 alpha, and 1000 dpm/100 cm2  for Tritium contamination.

b.
Fixed Contamination.  Fixed contamination surveys are performed by use of a portable count‑rate meter or dose‑rate meter capable of measuring the type of radiation for which the survey was performed.  The limits for fixed contamination are less than 100 cpm beta/gamma radiation above background when measured with a count‑rate instrument with a pancake probe (Ludlum Model‑177 with a 44‑9 GM detector or equivalent) or less than 5.0 microrem/hr gamma radiation above background at 1.0 meter above the surface.

c.  Notification.  The RPO will contact the RSO if any loose surface or fixed contamination exceeds the limits.

C.
Exposure Limitstc \l2 "C.
Exposure Limits
1.
Administrative Limits.  The objectives of the RHP are to control radiation hazards, avoid accidental radiation exposures, and maintain the Total Effective Dose Equivalent (TEDE) to workers and the general public as low as reasonably achievable (ALARA).  Administrative dose limits have been established to aid in dose reduction (the table below lists DDC administrative exposure limits).  Internal exposure is minimized through control of surface contamination, the use of engineering or process controls, and monitoring for airborne radioactivity as appropriate.

2.
Declared Pregnant Workers.   Declared pregnant workers (DPW) are subject to reduced exposure limits during the gestation period provided the worker has declared her pregnancy in writing to the RPO and supervisor. The reduced exposure limits are only applicable after the pregnancy has been declared in writing.  Once declaration has been made, all efforts will be made to ensure a uniform monthly exposure for the remainder of the gestation period and in accordance with exposure limits for a pregnant worker. 

3.
Extensions.  The procedure for approving an individual to exceed the lower administrative dose limit is as follows:

a.
The requesting Depot Commander has submitted justification for the increased exposure in writing to the DDC RSO and, 

b.
Concurrence is received from the DDC Radiation Control Committee. Concurrence may be provided initially telephonically and followed by a written concurrence.

D.
Public Dose Compliancetc \l2 "D.
Public Dose Compliance
1.  The total effective dose equivalent to members of the public shall be maintained ALARA but in no case will exceed those limits specified in Table 4.2.  Additionally, the dose rate in any unrestricted area from external sources shall not exceed 2.0 mrem in any one hour.

2.  To ensure these limits are met, storage of RAM shall be such that any item emitting radiation levels of 2.0 mrem/hr or greater on contact with the external surface of the container shall be stored away from the boundary and shielded by other stored items if possible.


Table 4.2


DDC EXPOSURE LIMITS

Category

10 CFR 20

DDC


Total Effective Dose


Equivalent (TEDE)

5.0 Rem/yr

0.5 Rem/yr not to


exceed 1.0 Rem/yr


Total Organ Dose


Equivalent (TODE)

50 Rem/yr

5.0 Rem/yr not to


exceed 10.0 Rem/yr


Lens of Eye

15 Rem/yr

1.5 Rem/yr not to


exceed 3.0 Rem/yr


Shallow Dose

50 Rem/yr

5.0 Rem/yr not to


exceed 10.0 Rem/yr


Embryo/Fetus*

0.5 Rem/gestation

0.1 Rem/gestation


Minors

10% of TEDE limits

10% of DDC TEDE limits


Members of Public

0.1 Rem/yr (TEDE)

0.1 Rem/yr (TEDE)

* Applicable to Declared Pregnant Worker only

3.  Compliance with the public dose limits shall be demonstrated by periodic surveys performed of the RAM storage area boundaries or by use of area monitoring Thermoluminescent Dosimeters (TLD).  The RPO shall maintain records to demonstrate compliance.

E.
Radiological Effluentstc \l2 "E.
Radiological Effluents.  DDC depots store only sealed sources.  Thus monitoring of radiological effluents and demonstration of compliance with 40 CFR 61 are not required.

F.
Facility Closuretc \l2 "F.
Facility Closure
1.  The RSO shall maintain all documentation required by 10 CFR 30.35(g) as long as licensed activities are performed at the Depot.  This documentation is required in order to facilitate an efficient and timely closure of radiological activities at a Depot or building.

2.  When licensed activities are terminated at a Depot for reasons other than final termination of the license in whole or when a storage area will no longer be used for radioactive storage, the RPO  will perform closeout surveys for unrestricted use and maintain documentation for review.  The RPO will survey all parts of the area using appropriate instrumentation for the radiological hazards involved. These closeout surveys are intended to ensure no residual contamination remains or that any remaining contamination is fully characterized and identified for future action if required.  A survey plan should be developed for this type of activity.  Closeout surveys shall be capable of meeting all the requirements of a termination survey (as specified in applicable NRC and State guidance) with documentation maintained by the RPO and RSO until the license is terminated.  A decommissioning plan is not normally required for a facility closeout survey.

3.  Guidance and assistance in performing facility closure surveys shall be provided by the RSO.

G.
Personnel Dosimetry tc \l2 "G.
Personnel Dosimetry 
1.  Radiation workers and other personnel participating in the personnel dosimetry program shall have a review of the individual's medical history in accordance with DLAR 1000.28.  NRC Form 4, Occupational Exposure History, DD Form 1952, Dosimetry Application and Record of Occupational Exposure or equivalent will be prepared for all individuals for whom a dosimetry device is issued. Radiation medical examinations shall be performed when deemed necessary  by the supporting medical authority or referred by the RPO.

2.  Personnel with the potential to receive 10% or more of the Annual Limit for Intake (ALI) of a radionuclide as listed in Table 1, Appendix B to 10 CFR 20, shall receive preplacement and termination bioassays.  Additional bioassays may be conducted as determined by the RSO.

3.  Personnel who are likely to be exposed to levels of ionizing radiation equal to or greater than 10 % of the limits of 10 CFR 20.1201 are required to wear a TLD.  The RPO shall maintain records to demonstrate compliance.  Personnel whose assigned duties involve handling RAM or otherwise routinely enter RAM areas may wear a TLD as determined by the RPO.  Any person entering a Radiation Area shall wear a TLD.  Any person entering a High Radiation Area shall wear a TLD and shall use a Self Reading Pocket Dosimeter (PD) to supplement the TLD.

4.  Visitors who have not received the employee General Awareness Training and who may enter a RAM area or handle RAM shall be briefed on the necessary radiological precautions and risks.  Such briefings may be accomplished by reading and pamphlet on radiation hazards. Visitors who could potentially approach administrative dose limits for the public shall be escorted by the RPO (or designated individual) and the visitor’s estimated exposure will be documented with a copy provided to the individual.

5.  Dosimetry will normally be worn above the waist and below the shoulders, usually on the front of the torso, unless otherwise specified by the RPO.  Additional dosimetry will be worn as determined by the RPO.


Section  5

Incidents And Accidentstc \l1 "Section  5
Incidents And Accidents
A.
Radiological Occurrence Reporttc \l2 "A.
Radiological Occurrence Report (ROR)

1.
The intent of the radiological occurrence report (ROR) is to provide a mechanism for reporting and documenting unusual radiological events.  A ROR should be completed for situations involving:

a.
Exposures to radiation in excess of administrative limits

b.
Personnel contamination (skin or clothing)

c.
Lost or off scale dosimetry or abnormal exposure results

d.
Radiation spills

e.
Unexpected high contamination or radiation levels observed during routine surveys

f.
Other situations at the discretion of the RPO

2.
The RPO should ensure that a ROR is completed with assistance from other involved organizations.  RORs should indicate the root cause of the situation, immediate corrective actions, and recommendations for corrective actions to preclude recurrence.  Significant RORs, such as those listed under a, b, d, and e above should be discussed with the RSO with the corrective actions concurred in by the RSO. The RPO shall report to the RCC on all ROR’s and the status of corrective actions.

B.
Notification of Eventstc \l2 "B.
Notification of Events
1.
All radiological events shall be reviewed against the reporting requirements specified in 10 CFR 20 and 30 by the RPO.  The area supervisor is responsible for notifying the RPO when an event occurs and ensuring that the affected area is isolated and control of access is established until the RPO responds.

2.
The DDC and Depot Commanders and the RSO shall be notified of any event requiring   notification of the NRC or other agencies outside DoD.  The RSO shall perform all required notifications of the NRC.  Notification by the RSO shall not delay the notification of agencies within a prescribed time period.

3.
The RSO is responsible for notification of DLA HQ of all events requiring notification to the NRC or other outside agencies.  Such events shall have a written report detailing the event, immediate corrective actions and actions necessary to preclude recurrence completed and approved by the DDC RCC within 10 days of the occurrence.  The RSO and RPO along with the department involved will work collectively to develop the report.  A copy of the report shall be forwarded to DLA HQ.

4.
In addition to the above, a Special SITREP shall be prepared and transmitted to the DDC Command Control Center. The CCC will then evaluate same with the RSO and provide a Special SITREP to HQ DLA.


Section  6

Emergency Preparednesstc \l1 "Section  6
Emergency Preparedness
A.
Contingency Plantc \l2 "A.
Contingency Plan
1.
A specific contingency plan for radiological emergencies is not required based on license possession limits.  Guidance specific to radiological emergencies is contained in the RHIPs.

2.
The RPO shall inform the emergency response organizations (i.e., fire department, police, rescue, etc.) of all radioactive material storage locations.  The RPO shall furnish these organizations with an updated summary of the radioactive material located in each storage area at least annually or more often, at the discretion of the RPO, if total radioactivity or storage locations changed significantly.  This summary shall be included with current practices of supplying a hazardous materials inventory and should specify the total radioactivity of each radionuclide at each storage location.  The RPO shall immediately notify the emergency response organizations of any new radioactive material storage locations along with the estimated time the new storage location will remain.

B.
Drillstc \l2 "B.
Drills.  Radiological emergency drills or a walk through on how to properly handle a radiological emergency shall be conducted at least annually.  If a walk through technique is used, an actual emergency drill shall occur at least every 3 years. The RPO and emergency response personnel (e.g., fire, police, rescue, etc.) shall work collectively to establish the time for the drill and the scenario.  The emergency drill may be held in conjunction with other response drills.  All radiological drills and walk throughs shall be reviewed and critiqued by the RPO with documentation of lessons learned by key players or organizations.  Corrective actions identified shall be tracked by the RPO to completion and reported to the RCC.  Response to actual events may be substituted for the annual drill provided a critique is held and corrective actions developed.

C.
Trainingtc \l2 "C.
Training.  Personnel designated to respond to radiological emergencies shall receive annual radiation protection indoctrination training and biennial training in the appropriate procedure for response to radiological emergencies.  A walk‑through of all RAM storage areas shall be part of the biennial training.


Section  7

Shipment Of Radioactive Material And Wastetc \l1 "Section  7
Shipment Of Radioactive Material And Waste
A.
Off‑Depot Shipmentstc \l2 "A.
Off‑Depot Shipments
1.
Radioactive material will be shipped in accordance with 10 CFR, 49 CFR and applicable RHIP.

2.
All shipments of RAM shall be documented on the Radioactive Material Movement Form, DDC Form 4155.64 (Nov 97) or equivalent. The form will be forwarded to the Depot Transportation Officer as authorization for shipment. The RPO or qualified designee shall be responsible for verifying compliance with the requirements of the Federal regulations and RHIPs for each shipment.  

3.
RAM shall be packaged by personnel specifically trained in the packaging of radiological material.  All persons involved with the shipment of RAM shall successfully complete training on DOT regulations and packaging of radioactive material biennially.  Documentation of the training shall be maintained with the individual's training files.

4.
Packaging of radioactive material shall be performed in a designated area separate from normal packaging locations.  This area shall be posted as a RAM area to inform personnel of the presence of radioactive materials and potential radiological hazard.  The postings shall be located at the normal access point and on all sides accessible to personnel.  Postings located on stanchions placed at each corner of the RAM packaging area is compliant to meet this criteria.  Packaging areas located inside of a larger posted RAM area do not require additional posting.

5.
The RPO is responsible for ensuring required surveys are performed as required by the regulations prior to shipment of White I, Yellow II or III labeled RAM.  The RHM shall perform radiation level (dose rate) and contamination surveys on all radioactive packages or package groups prior to shipment.  Documentation of surveys performed shall be attached to shipping documents.  Bulk end items such as a tank or howitzer containing RAM do not require a survey prior to shipment.

B.
Loadingtc \l2 "B.
Loading.  Radioactive material may be loaded with other compatible cargo to save available space.  No radioactive materials will be loaded in the same vehicle or compartment of an aircraft or of a ship with the following: vegetables, fruits, bagged grain, or other foodstuffs that can become contaminated; live animals, explosives, flammable or combustibles; photographic materials; or passengers.

C.
On‑Depot Transfer of RAMtc \l2 "C.
On‑Depot Transfer of RAM
1.
The movement or transfer of RAM on an installation  (without traversing a public road or highway) may occur without meeting all DOT regulations provided the following occurs:

a.
Radioactive material is being moved pursuant to storage and/or maintenance functions and is not being transferred to an end‑user.

b.
The dose rate in any occupied area of the vehicle does not exceed 2.0 mrem/hr.

c.
The dose rate at 1.0 meter from the vehicle's external surface does not exceed 10 mrem/hr.

d.
The NRC license does not specifically prohibit such movement.

D.
Transfer of Radioactive Material to DRMOtc \l2 "D.
Transfer of Radioactive Material to DRMO
1.
DRMOs are prohibited from physically accepting any items containing radioactive material. Therefore, radioactive commodities designated as excess or unserviceable shall be screened in accordance with reutilization, transfer, donation, recycle and final sale procedures (RTDS) and will remain in the radioactive material storage area until RTDS is completed.  A separate area shall be established for those commodities awaiting final action by DRMO.

2.
Policy for RTDS of a radioactive commodity by a DRMO is specified in DoD 4160.21-M, Defense Material Disposition Manual.

E.
Radioactive Wastetc \l2 "E.
Radioactive Waste
1.
Radioactive waste shall be segregated separately from serviceable stock.  When the condition code is downgraded by the Inventory Control Point (ICP) to non‑serviceable (H or P condition code) the item shall be removed from the RAM stock storage location and placed  in the radioactive waste storage area.  The Item Manager shall be notified for final disposition instructions.  The Service Point of Contact (POC) for radioactive waste shall be notified that the item is considered radioactive waste and the radwaste broker shall be contacted for removal.  The Service POC shall provide a fund cite code for payment of waste services to the broker.

2.
Radioactive waste storage areas shall be posted as RAM areas.  A barrier to control access shall be used.  Postings shall be located at all normal entrances and at least on all sides of the storage area accessible to personnel.

3.
Shipment of radioactive waste is performed by a third party broker under contract to DLA.  The broker is responsible for packaging the waste and shipping in accordance with applicable DOT regulations.  The RPO is responsible to ensure that all work performed by the broker is performed in accordance with the ALARA principle, standard radiological health practices, and this manual.

4.
Demilitarization

a.
DDC personnel shall not perform demilitarization activities on radioactive items. NOTE: Demilitarization is defined as the physical destruction of the module matrix, holder, or initial component containing the radioactive material. The radioactive material or source is prohibited from being removed separately.

b.
DDC personnel shall not engage in any physical disassembly of items containing radioactive material without appropriate authorization. Written authorization or approval shall be obtained from the owning and/or managing Inventory Control Point (ICP) and RSO prior to engaging in any such activities. Radiological precautions shall be documented in either a guidance memo approved by the RSO or, if the disassembly will be a routine operation, A RHIP shall be established.


Section  8

Trainingtc \l1 "Section  8
Training
A.
Radiation Worker Trainingtc \l2 "A.
Radiation Worker Training
1.
All DDC employees whose work is closely aligned with the licensed activity shall receive training commensurate with the potential radiological hazard.  Training shall be provided prior to initially working with radioactive material and annually thereafter.  Workers in this category include Radiological Health Monitors (RHM), RPO, supervisors of RHM, and personnel who frequently enter RAM areas.

2.
This training shall consist of instruction in the following as a minimum:

a.
Applicable regulations and procedures.

b.
Potential hazards associated with RAM.

c.
Maintaining exposure ALARA.

d.
Radiation sources and identification of sources.

e.
 Types and quantities of radiation.

f.
Response to abnormal situations.

g.
Obligation to report unsafe conditions.

h.
Types and use of instrumentation.

i.
Methods of performing surveys.

j.
Packaging, shipping and receipt of RAM (as applicable to position).

k.
Radiation worker responsibilities for compliance with license conditions and the RHP.

l.
Radiation exposure reports which workers may request pursuant to 10 CFR 19.13

3.
Personnel shall demonstrate adequate knowledge of basic standards, principles, and practices of health physics by successfully completing a written examination at the conclusion of the training with a minimum score of 70%.

B.
General Worker/Visitor Trainingtc \l2 "B.
General Worker/Visitor Training
1.
Those employees who may work with RAM ancillary to their normal work duties shall receive indoctrination training initially and annually thereafter.  Indoctrination training shall consist of the following:

a.
Recognition of RAM.

b.
Whom to contact if RAM is found in an area where it is not allowed.

c.
Whom to contact and expected actions in the event of an emergency, breakage or spill of RAM.

d.
Risks associated with the type of RAM commonly encountered at the Depot.

e.
 This training may be conducted by group briefings, video tape or by written informative handouts provided to personnel.

2.
Those individuals entering a RAM area on an infrequent basis (e.g., 7 days per quarter or less) shall receive a verbal briefing or informative handout prior to entering the area. 

C.
Radiation Protection Officertc \l2 "C.
Radiation Protection Officer.  The RPO and ARPO shall initially receive 80 hours formal training with performance based on‑the‑job‑training (OJT) and a minimum of 24 hours each year thereafter.  The RSO shall be responsible for completion and observation of the OJT.  DOT compliance training shall be accomplished IAW with the requirements of 49 CFR.  Documentation of all radiological training shall be maintained by the RPO.

D.
Radiological Health Monitorstc \l2 "D.
Radiological Health Monitors
1.
Radiological Health Monitors (RHM) shall receive initial and annual refresher training.  This training shall consist of instruction in the following areas:

a.
Conditions and Limits of the NRC license.

b.
Federal and DLA regulations and the RHP.

c.
Emergency response.

d.
Fundamentals of Radiation Protection.

e.
Other areas as specified by the RPO.

2.
The RPO may conduct this training.  Training should consist of a performance‑based portion in which the RPO observes the RHM performing specified tasks.  Successful completion of the training shall be documented by a passing a written examination.

E.
Declared Pregnant Workerstc \l2 "E.
Declared Pregnant Workers.  Female workers who may work with radioactive materials ancillary to their normal work duties and their supervisors shall receive training concerning protection of the embryo/fetus, the risks associated with exposure to ionizing radiation, and DLA's policy for protection of declared pregnant workers.  Training may be conducted by written informative handouts. Individuals will certify by signature that they are aware of potential radiation hazards to the embryo/fetus and understand DLA’s policy of declared pregnant workers. Training shall be documented and maintained by the RPO.


Section  9

Nonionizing Radiationtc \l1 "Section  9
Nonionizing Radiation
A.
Generaltc \l2 "A.
General
1.
Many modern innovations use or produce electromagnetic energy.  Electric and magnetic fields are generated whenever electricity flows and can move through various media.  Electromagnetic fields can be categorized according to their wavelength, frequency, and amplitude (energy level).  Electromagnetic waves with similar frequencies can be grouped together to form the Electromagnetic Spectrum.  Radio waves, microwaves and infrared light can be found at the lower end of the spectrum,  ultraviolet light, X‑rays and gamma rays occupy the higher end, and visible light occupies the middle.

2.
The spectrum can be separated into ionizing and nonionizing radiation.  The nonionizing radiation portion of the spectrum cannot alter the bonds of molecules or atoms.  Biological damage due to nonionizing radiation results primarily from the absorption of the electromagnetic energy in the form of heat.  Historically, the incidence of accidental exposure to nonionizing radiation in excess of established limits has been rare.    

3.
DDC personnel have only limited involvement with hazardous levels of nonionizing radiation.  When Depot personnel are using equipment which emits nonionizing radiation or are working in areas where such equipment is used, the host activity program for controlling exposure to nonionizing radiation should be used.  When a host program does not apply, or is less restrictive, the requirements of this section shall apply.

B.
Responsibilitiestc \l2 "B.
Responsibilities
1.
The RPO is responsible for the following:

a.
Maintaining an annual inventory of  Laser, Radiofrequency, and Microwave (other than microwave ovens) radiation sources used by Depot personnel.

b.
Performing, or arranging for, a detailed hazard assessment on each emitter based on type of system, accessibility of personnel, and Permissible Exposure Limits (PEL).

c.
Developing RHIPs addressing the engineering controls required for use of these devices.

d.
Implementing a training program to inform personnel of the potential health hazards and control measures for the specific equipment being used.

e.
Posting areas as appropriate to indicate the nature of possible hazardous exposure to nonionizing radiation.

f.
Conducting, or arranging for, investigations of incidents of alleged personnel overexposure to nonionizing radiation.

g.
Advising the RCC on matters pertaining to nonionizing radiation hazards.

2.
Supervisors shall be responsible for the following:

a.
Ensuring employees who work in areas where the potential may exist for exposure to Lasers or Radiofrequency and Microwave radiation, above the PELs, receive general awareness training before working in these areas.

b.
Ensure that employees follow the general precautions to minimize exposure to nonionizing radiation.

c.
Ensure areas where potential exposure may be above the PELs are properly posted and signs are removed when the hazard is removed.

d.
Ensure employees do not enter areas where exposure may exceed the PELs unless specifically authorized by the RPO.

C.
Lasers and High Intensity Optical Radiationtc \l2 "C.
Lasers and High Intensity Optical Radiation
1.
Hazards.  Lasers and equipment generating high intensity optical radiation (arc welding, halogen lights, etc.) can present a hazard to personnel.  The eye is the most vulnerable to injury and the potential for injury from lasers is greater than from other high intensity optical sources because lasers concentrate light into a very narrow beam of radiation.  

2.
Classification of Lasers:

a.
 Class 1 laser devices are those that are not capable of emitting hazardous laser radiation under any operating or viewing condition.

b.
Class 2 laser devices are low power (less than 1 milliwatt) continuous wave visible laser devices.  Precautions are required to prevent continuous staring into the direct beam.  Momentary exposure (less than 0.25 seconds) occurring in an unintentional viewing situation is not considered hazardous.

c.
Class 3a laser devices are considered safe to view with the unaided eye but are considered hazardous if viewed from within the direct beam with magnifying optics.  

d.
Class 3b laser devices are potentially hazardous if the direct or specularly reflected beam is viewed by the unprotected eye, such a laser does not cause hazardous diffuse reflections unless focused.

e.
Class 4 lasers are those pulsed visible and near‑infrared lasers capable of producing diffuse reflection hazards or those lasers with an average output power of 500 milliwatts or greater.

3.
Hazard Evaluation.  The responsibility to ensure that the potential hazards from lasers or high intensity light sources are evaluated rests with the particular activity using the system.  Depot personnel are not expected to be exposed to hazardous levels of laser radiation.  Any situation requiring Depot operations using class 3b or greater lasers shall be preplanned and shall have a RHIP approved by the DDC RCC.  Sources of high intensity optical radiation shall be evaluated for placement of blinds or other directional limiters.

4.
Requirements

a.
Laser equipment shall bear a label to indicate make, maximum output, and beam spread.

b.
Areas in which lasers exceeding class 1 accessible emission limits are used shall be posted with the standard laser warning signs and the need for additional controls shall be evaluated by the RPO.

c.
The laser shall be turned off when laser transmission is not actually required.

d.
The laser beam shall not be directed at employees.

e.
Laser devices will be inventoried annually and will include the following:

(1)
National Stock Number

(2)
Nomenclature

(3)
Manufacturer

(4)
Serial Number

(5)
Class of laser

(6)
Operational wavelength(s)

(7)
Location

f.
Avoid looking at ultraviolet and high intensity lights.  Limit close exposure to both types of light as much as practical.  Exposure can be reduced or eliminated by using sunglasses and clothing.

D.
Radiofrequency and Microwave Radiationtc \l2 "D.
Radiofrequency and Microwave Radiation
1.
Hazards.  The degree of hazard to Radiofrequency and Microwave Radiation (RFR) depends on the field strength of the beam at the point of exposure and the length of time the body is exposed.  The depth of heat penetration depends largely on the frequency of the beam.  Exposure in the frequency range of 1500 to 11,000 megahertz (MHZ) results in heating the surface of the body and exposure in the range of 200 to 900 MHZ results in deep penetration.


Table 9.1


Permissible Exposure Limits for Unrestricted Areas


Frequency


(MHZ)

Power Density


(mW/cm2)

Electric Field


(V2/m2)

Magnetic Field Strength


(A2/m2)

0.3 - 3
100
400,000
2.5

3 - 30
900/f2
4000 (900/f2)
0.025 (900/f2)

30 - 300
1.0
4000
0.025

300 - 1500
f/300
4000 (f/300)
0.025 (F/300)

1500 - 300,000
5.0
20,000
0.125

A = amperes
cm = centimeter 
f = frequency
m = meter
MHZ  = megahertz
mW = millawatt
V = volts

2.
Permissible Exposure Levels.  The threshold for adverse biological effect also depends on body weight.  This threshold is 4 watts per kilogram (W/kg).  The permissible exposure level (PEL) is determined by adding a safety factor of 10.  The PEL is 0.4 (W/kg) whole body Specific Absorption Rate (SAR) averaged over any six minute period of maximum potential exposure.  For the purpose of determining compliance with the whole body SAR power limit, the derived equivalent PELs appear for unrestricted areas in Table 9.1.  This category ensures personnel do not receive exposures greater than 0.4 W/kg.

3.
Hazard Evaluation

a.
When both the electric and magnetic fields are measured, both values must be equal to or less than their applicable derived equivalent PEL.  

b.
For mixed and broadband fields at a number of frequencies for which there are different PEL values, the fraction of the PEL incurred within each frequency will be determined.  The sum of all such fractions should not exceed one.  When multiple transmitters are in use in the same frequency interval, the total from all transmitters emitting simultaneously will not exceed the PEL.

c.
Values in the table were derived using a value of impedance of free space of 400 ohms.  This value is rounded up from the generally accepted value of 377 ohms to allow for ease of calculations under ANSI C94.1.

d.
All exposures shall be limited to a maximum (peak) electric field intensity of 100 kV/m in a single pulse.

e.
The table applies only to whole body exposures and is based on the overall PEL of 0.4 W/kg.

f.
Radiofrequency radar equipment that radiates at frequencies below 1000 MHZ with an output power of 7 watts or less is considered to be non‑hazardous. 

4.
Controls

a.
Employees who work in areas where the potential may exist for exposure above the PELs of Table 9.1 shall receive initial and annual refresher general awareness training.  

b.
No practice shall be adopted or operation conducted which may involve potentially hazardous Radiofrequency radiation exposure.

c.
No employee shall enter an area where the potential may exist for exposure to RFR above the PELs. of Table 9.1.

d.
Posting may only be removed when the hazard has been removed or by personnel specifically trained to perform RFR measurements.

e.
RFR hazard measurements shall only be taken by personnel specifically trained for this purpose.

f.
Unrestricted areas are not controlled, regardless of height, and all persons may enter.

5.
Posting

a.
Major RF emitters that radiate power levels above the PELs of  Table 9.1 shall have fences or enclosures where practical.  These fences or enclosures shall be placed at boundaries where RFR hazard surveys show radiated power levels are at or below the PELs.  

b.
These PEL boundaries shall be posted with a sign or signs bearing the words "WARNING  RADIOFREQUENCY  HAZARD". 

c.
Where fences or enclosures are not practical RFR surveys must be made to establish where PEL boundaries are located and posted. 

d.
RFR hazard surveys shall be updated, and areas reposted as necessary, whenever changes are incurred which may affect restrictions or boundaries imposed for limiting personnel exposure to RF fields.  These changes include installation or relocation of RF radiating antennas, changes in antenna operating conditions, new construction in the vicinity of an RF radiating antenna, or revision to RF exposure standards.

6.
Microwave Ovens

a.
Microwave energy may exist outside the microwave oven cavity as a result of leakage from around the door seals, if the safety mesh has been removed, or if a malfunction of safety features exists while the door is open.  

b.
Personnel operating microwave ovens should conduct a visual inspection of the oven periodically.  This inspection should ensure that the seals around the edge of the door are intact and free from burns, tearing or any other condition which might compromise their integrity.

c.
Screens covering the doors will be kept in place whenever the oven is in operation. 

d.
Surveys of ovens will be conducted as deemed necessary by the Industrial Hygiene personnel.

e.
Ovens that do not meet these requirements will be removed from service and reported to the local Industrial Hygienist for further testing.

f.
A copy of any inspection that determines a microwave oven to be unsafe will be forwarded to the depot RPO within 30 days.

7.
Record of Hazard Evaluations.  Evaluation records consisting of surveys, reports, and theoretical calculations for each system evaluated shall be retained for not less than 10 years.  A determination should be made  at 10 years about the usefulness of the evaluation records.

8.
Emergency Response.  Immediate examinations shall be given when there is a known or suspected laser overexposure or exposure to RFR in excess of five times the PEL.  Exposure incidents shall be reported to the RSO within 24 hours.


Appendix A

Recordkeeping Requirementstc \l1 "Appendix A
Recordkeeping Requirements

Recordkeeping Requirement

Retention Period

Written record of containers holding licensed material that are not labeled (20.1905(e))
During use of container for purpose indicated on record.

Written safety procedures for opening packages containing quantities of RAM in excess of Type A Quantity (20.1906(e)(1))
Until termination of license

Provisions of the radiological health program; revisions, interpretations, etc. (20.2101(a)(1)) 


Until termination of license

Audits and reviews of RHP content and implementation (20.2101(a)(2))
3 years

Records of radiation surveys; air samples, dose rate and contamination  (20.2103)
Until termination of license

Records of instrument calibrations (20.2103(b)(1))
3 years

Records of measurements and calculation used to determine individual intakes of radioactive material and used in assessment of internal dose (20.2103(b)(2)
Until termination of license

Records of the results of measurements and calculation of radioactive effluent releases (20.2103(b)(4))
Until termination of license

Records used in the preparation of an individual's NRC Form 4 or equivalent; Occupational Radiation Exposure History (20.2104(f))
3 years

NRC Form 4 or equivalent records
Until termination of license

Records of individual monitoring results and doses received during accidents and emergency conditions (20.2106(a))
Until termination of license

Records of dose to the embryo/fetus maintained with records of occupation dose to the declared pregnant women (20.2106(e))
Until termination of license

Records of compliance with the dose limit for individual members of the public (20.2107(a))
Until termination of license

Records of disposal of licensed material by burial in soil pursuant to 10 CFR 20.2002‑2005 (20.2108(a))
Until termination of license

Records of spills or other unusual occurrences involving the spread of contamination in and around a facility, equipment or Depot (30.35(g)(1))
Until termination of license

As‑built drawings and modifications of structures and equipment in restricted areas where radioactive materials are used and/or stored, and of locations of possible inaccessible contamination (30.35(g)(2))
Until termination of license

Records of the cost estimate performed for decommissioning and records of funding method used for assuring funds (30.35(g)(3))
Until termination of license

Record of receipt and transfer of byproduct material (30.51(a)(1)&(2))
3 years after transfer of material

Record of disposal of byproduct material (30.51(a)(3))
Until termination of license

Records of individual training
Until termination of license

Record of test results for leakage or radioactive material from measuring, gauging, or controlling devices (31.5(c)(4)(i))
3 years after performing next required leak test or until transferring or disposing of sealed source
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Instrument Planning Guide
Radionuclide and Sources
Radiation
Means of Detection

Am‑241 (solid)

Ionization Devices Alarms  

(Smoke Detectors)
Alpha 

Gamma

Electrons
Alpha Scintillation

Micro R Meter

GM Probe

Am‑Be (solid, see Am‑241)

MC‑1 Moisture‑Density Tester
Neutron
Proportional Counter

Cd‑109 (solid)

Analytical Devices, Gas Chromatography
Gamma

Electrons
Micro R Meter

C‑14 (solid)

Electronic Devices
Beta
Liquid Scintillation

Cs‑137 (solid)

Electronic Devices, Ionization Devices, Electron Tubes
Beta 

daughter Gamma

daughter Electrons
 Ion Chamber 

Micro R Meter

GM Probe

Co‑60  (solid)

Electronic Devices, Ionization Devices, Electron Tubes
Beta 

Gamma
Ion Chamber 

Micro R Meter

GM Probe

Fe‑55 (solid)

Gas Chromatography, Analytical Devices
Gamma

Electrons
Liquid Scintillation

Kr‑85 (gas)

Luminescent Devices, Electronic Devices, Electron Tubes
Beta 

Gamma
Micro R Meter

Ion Chamber

GM Probe

Ni‑63  (solid)

Ionization Devices, Electronic Devices, Electron Tubes
Beta
Liquid Scintillation

Po‑210 (solid)

Ionization Devices  (Static Eliminators) Cigarettes
Alpha

Gamma
Alpha Scintillation 

Ion Chamber

GM Probe

Micro R Meter

K‑40 (solid)

Naturally Occurring, Chemicals (used in Fire Extinguishers, Fertilizers, Laboratories)
Beta 

Gamma

Electrons
Ion Chamber 

Micro R Meter

GM Probe

Pm‑147  (solid)

Luminescent Devices
Beta

Gamma
Ion Chamber 

Micro R Meter

GM Probe

Ra‑226 (solid, Radon daughter gas)  

Luminescent Devices, Electronic Devices, Electron Tubes, Paint
Alpha 

Gamma 

Electrons
Alpha Scintillation

Ion Chamber

Micro R Meter

GM Probe

Re‑187 (solid)

Electron Tubes
Beta
Liquid Scintillation

Sr‑90 (solid)

Luminescent Devices, Electronic Devices, Electron Tubes
Beta
Ion Chamber

GM Probe

Tc‑99 (solid)

Ionization Devices
Beta 

Gamma
Ion Chamber

GM Probe

Th‑232 (solid)

Naturally Occurring, Ionization Devices Welding Rods, Electron Tubes, Magnesium‑Thorium alloy (Engines)
Alpha 

Gamma

Electrons
Alpha Scintillation 

Ion Chamber

GM Probe

H‑3 (Tritium) (gas)

Luminescent Devices
Beta
Liquid Scintillation

U‑238 (solid)

Counter Weights, Shielding, Munitions
Alpha 

Gamma

Electrons
Alpha Scintillation

Ion Chamber

GM Probe 

Micro R Meter


Recommended Instrumentation for use by DDC personnel:

1.  Ludlum Model 2000 Scaler with a Model 43‑10 Alpha Probe, Alpha Scintillation 

2.  Ludlum Model 2000 Scaler with a Model 44‑9 Beta‑Gamma GM Probe

3.  Ludlum Model 17 or 17L, Ion Chamber

4.  Ludlum Model 12SL, Micro R Meter, Gamma Scintillation Detector 

5.  Ludlum Model 177L Count Rate Meter with Model 44‑9 Beta‑Gamma GM Probe

6.  Beckman 6500 Liquid Scintillation or equivalent.

Note:  Monitoring for radionuclides, other than Tritium, that are only detected using Liquid Scintillation is not required unless there is an indication of contamination, such as a broken container.


Appendix C

Radioactive Material Movement Formtc \l1 "Appendix C
Radioactive Material Movement Form
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Definitions and Acronymstc \l1 "Appendix D
Definitions and Acronyms
Agreement State.  Any state in the United States with which the Nuclear Regulatory Commission has made an effective agreement under subsection 274(b) of the Atomic Energy Act of 1954, as amended.

Airborne Radioactive Material.  Any radioactive material dispersed in the air in the form of dusts, fumes, mists, vapors, or gasses.

Airborne Radioactivity Areas.   Any area in which airborne radioactivity levels exist in concentrations exceeding 0.3 Derived Air Concentrations (DAC).

ALARA.  As Low As Reasonably Achievable refers to the NRC operating philosophy in which all occupational exposures to radiation are minimized to maintain as low a level as practical considering the state of technology and the economics of improvement versus the benefits to public health and safety, and consistent with the purpose for which the activity is undertaken.

Alpha Particle ().  A positively charged particle emitted in radioactive decay.  An alpha particle is made up of two neutrons and two protons, giving it a unit of charge of plus two.  Due to its relatively large mass, it may cause high density ionization.  Alpha particles have a low penetrability, transferring their energy in a very short distance, and are readily absorbed.  They are particularly harmful if inside the human body or near the eyes.  

Annual Limit on Intake (ALI).  The derived limit for the amount of radioactive material taken into the body of an adult worker by inhalation or ingestion in a year.  ALI is the smaller value of intake of a given radionuclide by the reference man that would result in a committed effective dose equivalent of 5 Rem or a committed dose equivalent of 50 Rem to any individual organ or tissue.

Background Radiation.  Radiation from cosmic sources, naturally occurring radioactive materials, and global fallout as it exists in the environment.

Becquerel (Bq).  System International unit of radiation measurement equivalent to one disintegration per second.

Beta Particle ().  A charged particle emitted from the nucleus during radioactive decay.  Beta particles are absorbed in a short distance.  They can be harmful to the skin, lens of the eye or if inside the human body.

Bioassay.  The determination of kinds, amount, concentrations and in some cases, locations of radioactive materials in the body.  This may be done by direct measurement or by analysis and evaluation of materials removed or excreted from the body.

Byproduct Material.  Any radioactive material, except special nuclear material, yielded in or make radioactive from exposure to the radiation incident to the process of producing or utilizing special nuclear material.

CFR.  Code of Federal Regulations.

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

Committed Effective Dose Equivalent (CEDE).  The sum of the products of the weighting factors applicable to each of the body organs or tissues that are irradiated and the committed dose equivalent to these organs or tissues.

Commodity.  An item of government property to which a national stock number or part number has been assigned.  A radioactive commodity is any item in the DoD supply system that contains radioactive material as a part or component. 

Contamination.  The deposition of radioactive material in any place where it is not desired.

Controlled area.  A bounded area, outside of a restricted area, to which access can be limited by the licensee.

Curie.  The unit of radioactive quantity equal to 3.7 x 1010 disintegrations per second  (2.2 x 1012 disintegrations per minute).

Declared Pregnant Worker.  A woman who has voluntarily informed her employer, in writing, of her pregnancy and the estimated date of conception.

Decontamination.  The reduction or removal of radioactive contamination from any given surface.

Deep Dose Equivalent.  The dose equivalent at a tissue depth of 1 cm (1000 mg/cm2) which applies to external whole‑body exposure.

Depleted Uranium.  Uranium containing less uranium 235 than is found naturally.

Derived Air Concentration (DAC).  The concentration of a given radionuclide in air which, if breathed by the reference man for a working year of 2,000 hours under conditions of light work results in an intake of one ALI.

Dose.  A general term denoting the quantity of radiation or energy absorbed.  

Dose Equivalent.  A quantity that expresses all types of radiation on a common scale (Rem or Sv) for calculating the effective absorbed dose.

DRMO.  Defense Reutilization and Marketing Office.

Effective Dose Equivalent.  The sum of the products of the dose equivalent to the organ or tissue and the weighting factors applicable to each of the body organs or tissues that are irradiated.

Electromagnetic Radiation.  A traveling wave form consisting of oscillating electric and magnetic fields that are perpendicular to each other, and are mutually perpendicular to the direction of wave propagation.

Exposure.  Exposure to ionizing radiation such that an absorbed dose may occur.

Eye Dose Equivalent.  The external exposure of the lens of the eye taken as the dose equivalent at a tissue depth of 0.3 cm (300 mg/cm2).

Fissile Material.  Plutonium 238, Plutonium 239, Plutonium 241, Uranium 233,, or any combination of these radionuclides.

Gamma Radiation ().  Highly penetrating electromagnetic photons emitted from the nuclei of an atom.  The gamma ray can be harmful to the entire body. 

Gray (Gy).  System international unit of absorbed radiation dose (1 Gy = 100 Rad).

Half‑life.  Time required for a radioactive substance to loose 50% of its activity by decay.  Each radionuclide has a unique half‑life.

HEPA.  High Efficiency Particulate Air filter.

High Radiation Area.  Any area accessible to personnel with a dose rate equal to or greater than 100 mrem/hr at 30 cm (12 inches) from the radiation source or from any surface the radiation penetrates.

ICP.  Inventory Control Point.

EIRCC.  Executive Ionizing Radiation Control Committee.

Laser.  Light Amplification by Stimulated Emission of Radiation.  Any device which can produce or amplify optical radiation primarily by the process of controlled stimulated emission.  A laser may emit electromagnetic radiation from the ultraviolet portion of the spectrum through the infrared portion.

Leak Test.  A determination of the integrity of the encapsulation on a sealed source by measuring the amount of radioactive material escaping. 

Licensed Material.  Source material, special nuclear material or byproduct radioactive material regulated under a general or specific license issued by the NRC or agreement State. 

Member of the Public.  An individual in a controlled or unrestricted area.  An individual is not a member of the public during any period in which the individual receives an Occupational Dose.

NRC.  Nuclear Regulatory Commission.

NSN.  National Stock Number.

Occupational Dose.  The dose received by an individual in a restricted area or in the course of employment in which the assigned duties involve exposure to radiation.

PCR.  Procedure Change Request.

Permissible Exposure Limit (PEL).  The maximum level to which an individual may be exposed which, under the conditions of exposure, will not cause detectable bodily injury according to present medical knowledge.

PD.  Self Reading Pocket Dosimeter.

Rad.  The special unit of absorbed dose (Radiation Absorbed Dose).

Radiation Area.  Any area accessible to personnel with a dose rate equal to or greater than 2 mrem/hr (and less than 100 mrem/hr) at 30 cm (12 inches) from the radiation source or from any surface the radiation penetrates.

Radiation Safety Officer (RSO).  Individual designated by the Commander of the Defense Distribution Center to manage the DDC radiation safety program.

Radiation Protection Officer (RPO).  Individual designated by a Depot Commander to implement the radiation safety program at the Depot.

Radiation Worker.  Any individual whose job requires them to work with or handle radioactive material.

Radioactive Material (RAM).  Any material or combination of materials that emits ionizing radiation.  

Radioactive Waste.  Condition coded H or P radioactive commodities or any radioactive material that meets one of the following conditions:  (1) surplus radioactive material whose sale, transfer or donation is prohibited or which has remained as surplus beyond a reasonable time period.  (2) Refuse that is radioactive as a result of cleanup of radioactive material.  (3) Material that has been declared to be waste by an inventory control point.

Radiofrequency Radiation (RFR).  Electromagnetic energy in the frequency region that is useful for radio transmission, including microwave radiation.

Radiological Health Monitor (RHM).  The individuals appointed by the area supervisor  and the RPO and specifically designated to perform daily implementation of the radiological safety program. 

RCC.  Radiation Control Committee.

Reference Man.  A hypothetical aggregation of human physical and physiological characteristics arrived at by international consensus.

Rem.  The special unit of any of the quantities expressed as dose equivalent. (Roentgen Equivalent Man).

Restricted Area.  An area, to which access is limited for the purpose of protecting individuals from undue risks from exposure to radiation and radioactive materials.   

RHIP.  Radiological Health Implementing Procedure.

RHM.  Radiological Health Monitor.

RHP.  Radiological Health Program.

RHPM.  Radiological Health Program Manual.

ROD.  Report of Discrepancy.

ROR.  Radiological Occurrence Report.

RPM.  Radiological Health Program Manager.

Shallow Dose Equivalent.  The external exposure of the skin or extremity taken as the dose equivalent at a tissue depth of 0.007 cm (7 mg/cm2 ) averaged over an area of 1 square centimeter.

Source Material.  Uranium or thorium, or any combination of uranium or thorium, in any physical or chemical form.  Source material does not include special nuclear material.

Special Form.  Radioactive material that satisfies the following:  (1) It is either a single solid piece or is contained in a sealed capsule that can be opened only by destroying the capsule (2) the piece or capsule has at least one dimension not less than 5 millimeters and (3) it satisfies the test requirements of Title 49 CFR 173.469.

Special Nuclear Material.  Plutonium, uranium‑233, uranium enriched in the isotope 233 or in the isotope 235, or any other material artificially enriched by the forgoing but not including source material. 

Specific Absorption Rate (SAR).  The time rate at which Radiofrequency Radiation energy is imparted to an element of biological body mass.  

Sievert (Sv).  The System International unit of any of the quantities expressed as dose equivalent.  1 Sv = 100 Rem.

TLD.  Thermoluminescent Dosimeter.

Total Effective Dose Equivalent (TEDE).  The sum of the deep dose equivalent and the committed effective dose equivalent.

Total Organ Dose Equivalent (TODE).  The sum of the deep dose equivalent and the committed dose equivalent to any individual organ or tissue other than the lens of the eye.

Transport Index.  A dimensionless number (rounded up to the first decimal place) placed on the label of a package to designate the degree of control to be exercised by the carrier during transportation.  Determined from the dose rate at one meter from the external surface of the package.

