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S. Burley: HP-OP-014 disk
CONTROL OF RADIOACTIVE MATERIAL

1.0 Scope

The scope of this procedure addresses the requirements for the receipt, labeling and packaging, storage, shipment, movement, disposal, and/or other control aspects for Battelle Columbus Laboratories Decommissioning Project (BCLDP) radioactive materials. This procedure is not applicable to radioactive materials that are prepared for shipment in accordance with the provisions of Reference 3.1.1; further, this procedure does not address the requirements for the storage and/or inventory of special nuclear materials. This procedure is applicable to all BCLDP trained radiation workers and the following departments: Health Physics and its associated support organizations; Project Management; Low Level Waste (LLW)/Transuranic (TRU) Waste Management; BCLDP Transportation/Site Shipping Officer; Radiological Technical Support (RTS); and the Battelle Radiation Safety Officer (RSO).

2.0 Purpose

The purpose of this procedure is to establish the programmatic requirements for the control of BCLDP radioactive materials to ensure compliance with applicable governmental regulations and BCLDP commitments as indicated in Section 3.3 and in Reference 3.1.2 of this document.

3.0 References, Definitions, and Developmental Resources 

3.1 References

3.1.1 TR-OP-003, Shipping and Receiving of Radioactive Materials

3.1.2 DD-90-02, Radiation Protection Plan for the BCLDP

3.1.3 HP-OP-011, Release of Materials From Controlled Areas

3.1.4 HP-OP-022, Radioactive Source Accountability, Inventory, and Leak Testing

3.1.5 HP-OP-201, Hot Particle Control

3.1.6 HP-AP-7.0, Requirements for Reporting Information to the Nuclear Regulatory Commission

3.1.7 HP-OP-012, Radiological Area Posting and Access Control

3.1.8 HP-OP-017, Health Physics Routine Surveillance

3.1.9 HP-AP-19.0, Control of Protective Clothing

3.1.10 HP-OP-106, Volumetric Release Permitting Requirements 

3.2 Definitions

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

	By-Product 

Commission

Container

Generally Licensed Material

Licensed Material

Movement

Possession
	Radioactive Material

Radioactive Materials Area (RMA)

Receipt

Samples

Shipment

Source Material 

Special Nuclear Material


3.3 Developmental Resources

3.3.1 10 CFR 20, Standards for Protection Against Radiation

3.3.2 10 CFR 30, Domestic Licensing of By-Product Material

3.3.3 10 CFR 31, General Domestic Licenses for By-Product Material

3.3.4 10 CFR 71, Packaging and Transportation of Radioactive Material

4.0 General
4.1 If generally licensed radioactive materials, e.g., smoke detector, electron tube, are suspected of damage or leaking, Health Physics shall control the materials in accordance with the provisions of References 3.1.3 of this procedure.  If specifically exempt materials, e.g., a radioactively doped radiation detection crystal, are suspected of leaking or damage, Health Physics shall control the material in accordance with the provisions of Reference 3.1.4 of this procedure.

4.2 If generally licensed materials are used by BCLDP organizations, Health Physics shall ascertain that the materials are properly identified and labeled with the following (or similar) legend “Removal of this label is prohibited.”

4.3 Radioactive sources shall be controlled in accordance with the provisions of Reference 3.1.4 and this procedure.

4.4 Radioactive materials contaminated with hot particles shall be controlled in accordance with the provisions of Reference 3.1.5 and this procedure.

5.0 Procedure

NOTE:
Health Physics shall perform the requirements of this procedure unless otherwise noted.

5.1 Receipt of Radioactive Material

5.1.1 The RSO or designee shall approve all acquisitions of radioactive material(s) or radioactive sources prior to purchase or receipt.  The RSO or designee shall verify that BCLDP maintains a radiation detection instrumentation capability that is consistent with the isotopic composition of the material or source.

5.1.2 Prior to the receipt of licensed material and/or radioactive sources, the responsible Project Manager or designee shall contact the RTS organization. The RTS organization shall ascertain that all incoming materials and/or sources are compliant with the current Nuclear Regulatory Commission licensing. RTS shall make any notifications required by Reference 3.1.6 of this procedure.

5.1.3 The responsible Project Manager shall consult the BCLDP Transportation Specialist and confirm the method by which incoming materials/packages are inspected to verify that the materials/packages are not damaged. The BCLDP Transportation Specialist should review incoming shipping manifests to assure proper accountability.

5.1.4 Radioactive sources received shall be controlled in accordance with the provisions of Reference 3.1.4 of this procedure.

5.1.5 Upon receipt of radioactive materials, Health Physics shall notify the BCLDP Transportation Specialist.  The BCLDP Transportation Specialist shall verify shipment compliance in accordance with the provisions of Reference 3.1.1 of this procedure.

5.1.6 Incoming or receipt surveys of vehicles transporting radioactive materials should be performed prior to entry into BCLDP controlled areas.

5.1.7 The requirements for incoming surveys for Common Carrier (non-exclusive use) vehicles are as follows:

5.1.7.1 Health Physics shall perform a radiation and contamination survey and document radiological information on all radioactive materials received. This survey shall be performed within three hours after receipt. 

NOTE:
If radioactive material is received after working hours, radiological surveys shall be performed within three hours of the start of the next working day.

5.1.7.2 Health Physics shall determine the shipping requirements from the label affixed to the package. If the following Transportation Index exposure rates are exceeded, notify the RFO Manager and the RTS Manager. Additional notifications may be required in accordance with the provision of Reference 3.1.6 of this procedure.

	Label
	Surface Exposure

Rate Limit
	Transport Index @

1 Meter Exposure

Rate Limit

	White I
	0.5 mR/hr
	Background

	Yellow II
	50 mR/hr
	1.0 mR/h

	Yellow III
	200 mR/hr
	10 mR/h


Health Physics shall perform an external smear survey of the package for βγ and α. 

a. If greater than 20 disintegrations per minute (dpm)/100 cm2 α and/or greater than 1,000 dpm/100 cm2 βγ, post and control in accordance with Reference 3.1.7 of this procedure.

If greater than 2,200 dpm/100 cm2 βγ and/or greater than 220 dpm/100 cm2 α, notify the RFO Manager and the RTS Manager.

5.1.8 The requirements for incoming surveys for Exclusive Use vehicles are as follows:

Health Physics shall perform incoming surveys on exclusive use vehicles within areas designated by Health Physics Supervision.

5.1.8.1 Health Physics shall perform a radiation survey of the vehicle and notify the RFO Manager and the RTS Manager if the dose rates in the table below are exceeded.

	Vehicle Area or Surface
	Open

Transport

mR/hr
	Closed

Transport

mR/hr

	External Surface of Package
	200
	1000

	Outer Surface of Vehicle including top and underside
	200
	200

	Flat Bed Vehicles: At any point on the vertical planes projected from the outer edge of the vehicle, on the load’s upper surface (or enclosure used and on lower external surface of vehicle)
	200
	N/A

	Two (2) meters from outer lateral surfaces of vehicle (excluding top and underside)
	10
	10

	Occupied Position of Car or Transport Vehicle 

NOTE:
Does not apply to private motor carrier when persons occupying these positions are provided with Special Health Supervision, Personnel Radiation Exposure Monitor​ing Devices and Training.
	2
	2


Health Physics shall perform a survey of the vehicle and package(s) for βγ and α contamination. 

b. If any levels exceed 1,000 dpm/100 cm2 βγ and/or 20 dpm/100 cm2 α, post and control in accordance with Reference 3.1.7 of this procedure.

If levels exceed 22,000 dpm/100 cm2 βγ or 2,200 dpm/100 cm2 α, notify the RFO Manager and the RTS Manager. 

5.2 Labeling and Packaging of Radioactive Material

5.2.1 Materials or equipment that are suspected or confirmed to have removable radioactive contamination in excess of the values in Reference 3.1.3 shall be securely wrapped in plastic sheeting or bags or placed in approved containers.

5.2.2 Materials or equipment that are suspected or confirmed to have removable radioactive contamination in excess of 100X the values in Reference 3.1.3 shall require additional packaging controls such as double-wrapping or the use of plastic bags inside of approved containers.

5.2.3 Radioactive materials or containers, e.g., drums, plastic bags, or boxes, of radioactive material shall be labeled with a durable, clearly visible label or tag identifying the radioactive contents. (See Exhibit 1 or Exhibit 2 of this procedure. Exhibit 2 shall only be used for outdoor storage.)

5.2.3.1 The label or tag required shall bear the radiation caution trefoil and the legend “CAUTION, RADIOACTIVE MATERIAL.” Tags and labels shall have a yellow background with a magenta (or black) standard radiation symbol and the lettering shall be magenta (or black).
5.2.3.2 The label or tag shall provide sufficient information to permit trained radiation workers handling, or working in the vicinity thereof, to take precautions to avoid or minimize exposures.

5.2.3.3 The label or tag shall provide information such as radionuclides present, radiation levels, kind(s) of materials, estimate(s) of activity or known contamination levels, special instructions, and the date for which the activity is estimated. All writing on labels should be printed to assure legibility. Labels shall be signed and dated.

5.2.3.4 Ensure labels or tags are conspicuously posted on radioactive materials or containers. This may require more than one label per container.

5.2.3.5 For packaged radioactive materials, labels or tags shall either be readily visible through the packaging or shall be affixed to the exterior of the package.

5.2.4 Refer to Attachment 1 for items or categories that are exempt from labeling in accordance with the provisions of this procedure but shall be controlled in accordance with the provisions of Reference 3.1.7 of this procedure.

5.3 Storage of Radioactive Material

5.3.1 Materials or equipment that generate a dose rate equal to or greater than 0.5 mrem/hr at 30 cm shall be stored in a designated RMA. 

5.3.2 Materials or equipment that generate a dose rate equal to or greater than 100 mrem/hr at 30 cm shall be stored in a designated RMA and posted as a High Radiation Area.
5.3.3 Radioactive materials shall be stored within an RMA in accordance with the provisions of Reference 3.1.7 of this procedure.
5.3.4 Areas designated for the storage of radioactive materials shall be documented in the Health Physics Radioactive Materials Area (RMA) Control Point Log.

5.3.5 RMAs and controlled areas where radioactive materials are stored or in use shall be inspected and radiologically surveyed at established intervals in accordance with the provisions of Reference 3.1.8 of this procedure. During these surveys, Health Physics shall verify the following information:

5.3.5.1 The labels or tags on containers or receptacles of radioactive materials are accurate

5.3.5.2 The RMA area posting are correct and the room/area is locked or secured, as applicable

5.3.5.3 Radioactive material container(s) are secured or locked, as applicable

5.3.5.4 Radioactive material container(s) are not damaged or leaking.

5.3.6 When containers or receptacles of radioactive material are full, Health Physics shall complete a radiological survey of the contents and direct the applicable BCLDP organization to remove the contents for storage, transfer, or other disposition.
5.3.7 Protective clothing and equipment that exceed the established values of Reference 3.1.9 of this procedure shall be stored in a designated RMA except when in the possession of a trained radiation worker or a Health Physics technician
5.4 Shipment of Radioactive Material

5.4.1 Outgoing radiological surveys of radioactive materials shall be prepared in accordance with the provisions of Reference 3.1.6 of this procedure.

5.4.2 Prior to shipping radioactive material between the King Avenue and the West Jefferson North sites, the Health Physics department of both sites and BCLDP Transportation shall be notified. BCLDP Low Level Waste Operations shall determine if shipping documents are required and shall authorize all shipments. Shipments of radioactive materials between King Avenue and West Jefferson shall be documented on the Health Physics Control Point log, as applicable.

5.5 Movement of Radioactive Material

5.5.1 Use or handling of radioactive materials shall be performed in accordance with the provisions of an approved Radiation Work Permit.

5.5.2 During movement, all radioactive material with a dose rate of 100 mrem/hr or greater at a distance of 30 cm shall be escorted continuously by a Health Physics Technician.

5.5.3 During movement, all radioactive materials designated as Zone III material shall be escorted by a Health Physics Technician.

5.5.4 During movement or staging, a trained radiation worker or a Health Physics Technician shall maintain possession of radioactive material. 

5.5.5 If it is necessary to relocate radioactive materials that are currently stored in Contaminated Areas, Highly Contaminated Areas or Airborne Radioactivity Areas, these materials shall be surveyed by Health Physics and decontaminated/packaged as necessary prior to movement or staging within controlled areas.

5.5.6 All radioactive materials to be relocated from one controlled area to another controlled area should be processed as follows:

5.5.6.1 The individual requesting the movement of radioactive material shall notify the Health Physics control point.

5.5.6.2 If smearably contaminated, the radioactive material shall be properly contained or packaged.

5.5.6.3 Health Physics shall survey the radioactive material (or container) and document any relevant information concerning the movement into the Health Physics Control Point log. Examples of relevant information may include, but are not limited to: 

c. Date

d. Time

e. Original Location of Material (Where the material has been stored)

f. Destination Location of Material. (Where the material is to be used or stored)

g. Description of Material. (e.g., HEPA testing equipment, used respirators, protective clothing, samples for radioanalysis, forklift)

h. Survey Results of Material and/or Container Authorizing Movement. (Large-area smear results of exterior of plastic bag; dose rate survey, etc.)

i. Responsible Party. (Individual moving the radioactive material to the designated location)

j. Health Physics Technician Name. (Printed Name/Signature)

k. Remarks. (e.g., forklift from JN-2 to JN-1; item requires HP escort; to King Avenue from West Jefferson)

NOTE:
The Health Physics Control Point log shall be utilized to record the movement of radioactive materials to/from the controlled areas, but is not sufficient when documenting the unconditional release of materials from controlled areas. These items/materials shall be documented in accordance with the provisions of Reference 3.1.3 and 3.1.10 of this procedure.

5.5.7 The radioactive material shall be transported from controlled area to controlled area in accordance with the directions of Health Physics.

5.6 Disposal of Radioactive Material

5.6.1 Materials designated as radioactive waste are controlled by BCLDP LLW/TRU Waste Management. The requirements of this procedure and the requirements of Reference 3.1.7 are applicable until the material(s) have been prepared for final disposition in accordance with LLW/TRU Waste Management operating procedures.

5.6.2 Radioactive material may be decontaminated and unconditionally released in accordance with the provisions from Reference 3.1.3 or Reference 3.1.10 of this procedure.

5.6.3 The BCLDP Low Level Waste organization shall provide notification to the RTS organization prior to the disposal of generally licensed materials.

5.6.4 Prior to the removal or disposal of materials or empty containers to uncontrolled areas in accordance with References 3.1.3 and 3.1.10, all radioactive material label(s) or tag(s) shall be removed or defaced or otherwise to clearly indicate that the material or container no longer contains radioactive material.

6.0 Records

· No records are generated by the use of this procedure; however, radiological surveys and shipping documentation associated with the control of radioactive materials shall be submitted to Project Records in accordance with the provisions of the applicable procedure. .

7.0 Forms, Exhibits, and Attachments

7.1 Forms

· None 

7.2 Exhibits

· Exhibit 1, Radioactive Material Label/Tag and Instructions

· Exhibit 2, Outdoor Radioactive Material Label/Tag

7.3 Attachments

· Attachment 1, Items or Categories Exempt from Labeling

EXHIBIT 1
RADIOACTIVE MATERIAL

LABEL/TAG AND INSTRUCTIONS
· Describe the contents of the container as accurately as possible. Include item numbers or serial numbers (if available).

· Health Physics shall perform a radiation and contamination survey of the container. If applicable, a radiation and contamination survey inside the container should be obtained. Enter the contact exposure rate and 30 cm dose rates. Low level fixed radioactivity should be expressed in DPM. Record internal contamination data on the label.

Record special radiological considerations. e.g.. hot particle information, HP coverage requirements, origin of material, storage information, etc.

· Enter the loose surface contamination level on the material. The outside of the package should always be <1,000 dpm/100 cm2 βγ and <20 dpm/100 cm2 α. 

Record the isotopic data or curie content as applicable.

EXHIBIT 2

OUTDOOR 

RADIOACTIVE MATERIAL

LABEL/TAG

ATTACHMENT 1

ITEMS OR CATEGORIES EXEMPT FROM LABELING

The following items or categories are exempt from labeling in accordance with the provisions of this procedure; however, these items shall be controlled in accordance with the provisions of Reference 3.1.7 of this procedure:

1. Containers holding licensed material in quantities less than the established values in 10 CFR 20, Appendix C.; or

2. Containers holding licensed material in concentrations less than the established values specified in 10 CFR 20, Appendix B, Table 3.; or

3. Materials surveyed and determined to have contamination levels less than the established values referenced in Reference 3.1.3 and 3.1.10; or

4. Radioactive materials or containers packaged and labeled for off-site shipment in accordance with the provisions of Reference 3.1.1 of this procedure. 

5. Radiological control samples (air, water, soil, etc.) or smears that are in the possession of a Health Physics Technician; or

6. Installed system components located within an area posted in accordance with the provisions of Reference 3.1.7 of this procedure; or

7. Contaminated portable tools and equipment permanently marked with yellow and/or magenta and maintained in the controlled areas; or 

8. Protective or anti-contamination clothing stored within the controlled areas in accordance with the provisions of Reference 3.1.9 of this procedure.

