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BCLDP RADIOACTIVE SOURCE CONTROL

1.0 Scope

This procedure describes the administrative and physical control processes for the control of Battelle Columbus Laboratories Decommissioning Project (BCLDP) sealed radioactive sources, including the processes for procurement and receipt, accountability and surveillance, labeling and posting, storage, transfer, decay correction, inventory, leak testing, retirement, and disposal. While the Battelle Columbus Operations (BCO) Radiation Safety Officer (RSO) has overall responsibility/authority for source control and the BCO Master Source Custodian has overall responsibility of the Master Source Directory (database), this procedure provides a mechanism for delegation of these responsibilities for BCLDP radioactive sources to BCLDP Health Physics and BCLDP Source Custodians. Laboratory standards are not considered sealed sources; however, for the purpose of radioactive material accountability, laboratory standards shall be tracked in accordance with the provisions of this program. Radiography operations are not included within the scope of this procedure. This procedure is primarily applicable to BCLDP Health Physics, Characterization, the BCLDP Radioanalytical Laboratory (RAL), the BCLDP Radiological Field Operations (RFO) Manager, the BCO Master Source Custodian (MSC), and assigned BCLDP Source Custodians.
2.0 Purpose

The purpose of this procedure is to standardize the requirements and actions necessary to control sealed radioactive sources within the BCLDP in accordance with the provisions of References 3.1.1 and 3.1.12 of this procedure.

3.0 References, Definitions, and Developmental Resources

3.1 References

3.1.1 RS-MN-001, BCO Radiation Safety Manual

3.1.2 QD-AP-04.1, Documentation and Control of Purchased Items and Services

3.1.3 HP-OP-014, Control of Radioactive Material

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

3.1.5 QD-AP-15.1, Non-Conformance Reporting for Activities, Items, and Materials

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

3.1.7 HP-OP-017, Health Physics Routine Surveillance

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

3.1.9 RC-AP-03.0, Event Reporting

3.1.10 10 CFR 70.19, General License for Calibration and Reference Sources

3.1.11 
3.1.12 
3.1.13 
3.1.14 
3.1.15 HP-AP-29.0, Control of Radiological Measuring and Test Equipment and Instrumentation (RMTEI)

3.1.16 DD-90-02, Radiation Protection Program for the BCLDP
3.1.17 PR-AP-17.1, Operation of the Project Records Management System
3.1.18 
3.1.19 
3.1.20 
3.1.21 
3.2 Definitions

See the BCLDP Procedures Dictionary for definitions of the following terms:
	Check Source

Custodian Source Directory

Exempt Concentration

Handling Device 

Installed Source

Laboratory Standard

Master Source Custodian (MSC)

Master Source Directory (MSD)

Master Source File (MSF)

Radioactive Material
	Radioactive Materials Application 
   (RMA)

Radioactive Source

Receipt

Sealed Source

Source Custodian

Source Retirement

Special Nuclear Material (SNM)

Special Nuclear Material Custodian

Storage

Transfer



3.3 Developmental Resources

3.3.1 American National Standards Institute (ANSI) N542-1977, Sealed Radioactive Sources, Classification

3.3.2 10 Code of Federal Regulations (CFR) 20, Standards for Protection Against Radiation

3.3.3 10 CFR 70, Domestic Licensing of Special Nuclear Material

3.3.4 Ohio Department of Health, General Radiation Protection Standards

3.3.5 Nuclear Regulatory Commission (NRC) Information Notice 93-30 NRC Requirements for evaluation of wipe test results; calibration of count rate survey instruments
3.3.6 49 CFR sections 171, 172, and 173, Transportation

3.3.7 10 CFR 74, Material Control and Accounting of Special Nuclear Material
3.3.8 DD-90-02, Radiation Protection Program for the BCLDP
3.3.9 ANSI N3.1-1987, Selection, Qualification, and Training of Personnel for Nuclear Power Plants

3.3.10 10 CFR 30, Rules of General Applicability to Domestic Licensing of Byproduct Material

3.3.11 10 CFR 31, General Domestic Licenses for Byproduct Material

3.3.12 10 CFR 33, Specific Domestic Licenses of Broad Scope for Byproduct Material

3.3.13 10 CFR 40, Domestic Licensing of Source Material
4.0 General

4.1 All radioactive source surfaces should be treated as potentially contaminated material.

4.2 Do not damage sources, coverings, or mechanisms.

4.3 Users should exercise good work practices when handling sources. (Avoid physical contact with source surfaces). 

4.4 Sealed (encapsulated) sources shall not be opened.

4.5 Use remote handling devices if high activity sources (generally greater than 100 mR/hr) must be removed from their shields.

4.6 The MSC is assigned to BCO Radiation Safety Services (RSS) and performs no BCLDP field operations; however, the MSC maintains and updates the Master Source Directory based upon records generated by BCLDP Health Physics during the performance of this procedure.

5.0 Procedure

5.1 Qualifications and Assignments

5.1.1 Health Physics Technicians shall be qualified in accordance with the provisions of Section 3.3.9 of this procedure to perform the requirements of this procedure; Health Physics Technician Trainees may perform the requirements of this procedure under the direct supervision of a Health Physics Technician. 

5.1.2 The RSO shall assign the BCO Master Source Custodian and the Special Nuclear Material (SNM) Custodian and shall approve the assignment of BCLDP Source Custodians. 

5.2 Procurement and Receipt of Radioactive Sources

5.2.1 All radioactive materials, including sealed sources, shall first be approved for requisition under a Radioactive Materials Application in accordance with the provisions of Reference 3.1.1 of this procedure. In addition, procurement of sources shall be authorized by the BCLDP Quality Department in accordance with the provisions of Reference 3.1.2 of this procedure.

5.2.2 The RSO shall approve the procurement of all sources.

5.2.3 The Battelle Shipping/Receiving Department shall notify BCO RSS upon receipt of a source at Battelle that is intended for BCLDP operations. BCO RSS shall notify BCLDP Health Physics upon arrival.

NOTE:
If any radioactive material is delivered to a BCLDP area without prior notification of RSS, the RFO Manager shall be notified immediately. 

5.2.4 Upon receipt, Health Physics shall perform a radiation and contamination survey on any package containing a BCLDP radiation source in accordance with the provisions of References 3.1.3 and 3.1.4 of this procedure.

5.2.5 Upon receipt, Health Physics shall perform a leak test (if applicable) in accordance with the provisions of Section 5.12 of this procedure and shall verify the contents of the shipping package to the applicable shipping documents. If there are discrepancies, DDO-177, Non-Conformance Report, shall be prepared in accordance with the provisions of Reference 3.1.5 of this procedure. Health Physics shall notify the RSO; the RSO shall make any required notification in accordance with the provisions of Reference 3.1.6 of this procedure. 

5.2.6 The package containing the radiation source shall be stored in a designated Radioactive Materials Area in accordance with the provisions of Reference 3.1.3 of this procedure until the radiological receipt survey has been completed and reviewed.

5.2.7 Health Physics shall notify the Source Custodian to schedule the transfer of the source to the designated storage location. 

5.2.8 Health Physics shall forward a copy of any receipt survey documentation to the MSC.

5.3 Identification, Accountability, and Surveillance Requirements of Sources

5.3.1 The MSC shall assign a unique number to all sources and shall document the number in the Master Source Directory. The source number shall not be reissued and is retired upon retirement or disposal of the source.

5.3.2 The MSC shall maintain the Master Source Directory and shall provide periodic updates to Source Custodians. Source Custodians shall coordinate with Health Physics to facilitate the performance of any source radiological surveillance requirements.

5.3.3 Health Physics shall incorporate all source control radiological surveillance requirements (leak testing, decay-correction, inventory, etc.) for each individual radiation source into the Surveillance and Maintenance (S&M) “Tickler” database in accordance with the provisions of Reference 3.1.7 of this procedure. 

5.4 Source Labeling and Posting

5.4.1 The source custodian shall clearly mark each source with a durable label or tag either directly on the source or on its container with the
· Standard radiation symbol (trefoil) and the words

“Caution Radioactive Material”
· Radionuclide or radionuclides
· Original amount of activity
· Original date of the assay
· Battelle source number.
5.4.2 Sources containing plutonium shall be labeled as follows (in addition to the requirements of Section 5.4.1 of this procedure): 

“The receipt, possession, use and transfer of this source, Model......, Serial number...... are subject to a general license and the regulations of the United States Nuclear Regulatory Commission or of a state with which the Commission has entered into an agreement for the exercise of the regulatory authority.”


“Do not remove this label.”


“Caution -Radioactive Material”


“This source contains Plutonium”


“Do not touch Radioactive portion of this source.”
5.4.3 Sources that have been decay corrected shall be labeled as follows (Exhibit 1):

5.4.3.1 Corrected Activity: _____________

5.4.3.2 Date: __________

5.4.3.3 Completed by : ______________

NOTE:
Do not obscure the original assay labels when labeling in accordance with Section 5.4.3 of this procedure.

5.4.4 All source storage areas and containers shall be posted in accordance with References 3.1.3 and 3.1.8 of this procedure.

5.4.5 Sources with contact exposure rates exceeding 5 mR/hr shall be labeled with both contact and 30 cm exposure rates and the date of the radiological survey. 

5.4.6 Sources that do not permit labeling in accordance with the provisions of Sections 5.4.1 through 5.4.5 because of their design, e.g., installed sources, shall have a readily recognizable label fixed in their immediate vicinity containing the appropriate information.

5.4.7 During leak-testing, physical inventory, or other operations involving sources, Health Physics shall verify that source labeling is correct in accordance with the provisions in Section 5.4 of this procedure.

5.5 Storage of Sources

5.5.1 The RFO Manager or designee shall approve BCLDP source storage locations.

5.5.2 Each Source Custodian shall store all sources in an approved location with the exception of installed sources and in a manner to prevent damage.

5.5.3 Sources shall be kept in a locked and posted storage area when not in use.

5.5.4 Health Physics shall lock and control all radioactive sources with contact dose rates that exceed 100 mR/hr.

5.5.5 No more than 5 μCi of plutonium, in the form of calibration and/or reference sources, may be used or stored in any one location at any one time.

5.6 Use of DDO-257, Custodian Daily Use Log 

Note: Section 5.6 of this procedure is not applicable to RAL operations.

5.6.1 If a source is removed from its assigned storage location, the Health Physics Technician shall complete DDO-257 and shall be granted temporary custodianship and responsibility during the period of time he/she possesses a source.

5.6.2 The Health Physics Technician shall inspect sources for damage during issuance and return.

5.6.3 The Health Physics Technician shall notify the Source Custodian if a label is illegible or has been altered/damaged.

5.6.4 Upon completion, DDO-257 shall be reviewed by the RFO Manager or designee and submitted to Project Records in accordance with the provisions of Section 6.0 of this procedure.

5.7 Transfer of Sources

5.7.1 Prior to the transfer of a source to another custodian or to a location not already designated by the RSS Radioactive Materials Application, the Source Custodian shall initiate a modification to the RMA designating the intended action. 

5.7.2 The BCLDP Low Level Waste (LLW) Project Manager shall authorize the transfer of a source to another site, e.g., King Avenue to West Jefferson. 

5.7.3 Upon approval of the RMA modification by the RSO and the authorization of the LLW Project Manager, transfer may be completed by the Source Custodian.  Health Physics shall forward copies of all associated radiological survey documentation to the MSC.

5.8 Source Discovery Incidents 

5.8.1 If radioactive material that could be considered a sealed source is discovered in BCLDP controlled areas, Health Physics shall notify the RFO Manager and shall
5.8.1.1 Secure the area in which the suspect source was found until surveys may be performed.

5.8.1.2 Document the circumstances of the discovered material on DDO-138, Health Physics Survey Report.
5.8.1.3 Contact the MSC with any available information to determine if the material belongs to an existing custodian.

5.8.1.4 Perform a radiation and contamination survey of the external surfaces only. If the suspected radioactive material/source is not a sealed source, do not open the container. If the contamination survey results indicate levels greater than 1000 dpm/100 cm2 beta/gamma or 20 dpm/100 cm2 alpha, proceed as follows:

· Seal the material inside a container capable of preventing the spread of contamination.

· Label the container in accordance with the provisions of Reference 3.1.3 of this procedure.

· Store the suspect source in accordance with Section 5.5 of this procedure.

· Advise the RFO Manager. The RFO Manager shall advise the RSO within one hour if the isotopic content of the suspected source is unknown or has a “Z” number greater than 85. 

5.8.2 The suspect source shall be controlled in accordance with the provisions of References 3.1.3 and 3.1.8 of this procedure until it has been positively characterized as a source or as radioactive material.

5.9 Lost or Missing Sources

5.9.1 The RFO Manager shall notify the RSO if sources become lost or missing. The RFO Manager shall initiate an investigation to determine the location of the missing source and the cause of the incident. DDO-185, Event Report, shall be completed and submitted to the Regulatory Compliance and Environmental Safety and Health Oversight (RC&ESHO) Manager in accordance with the provisions of References 3.1.6 and 3.1.9 of this procedure.

5.9.2 The RSO shall make any notification to regulatory agencies in accordance with the provisions of the applicable licensing and References 3.1.1 and 3.1.10 of this procedure. 

5.9.3 If the source cannot be located, the MSC shall maintain the source as “active” in the Master Source Directory; however, the source shall be notated as “Unavailable” or “Unaccounted For.”
5.10 Control of Vendor-Owned Sources

NOTE: Section 5.10 is applicable to all sources that are owned by entities other than BCLDP.  For the purposes of this procedure, NRC-owned sources or ODH-owned sources shall be considered to be vendor-owned sources.
5.10.1 The vendor or the applicable BCLDP Project Manager shall notify the RSO, the RFO Manager, and the MSC prior to the arrival of vendor-owned sources that will enter BCLDP controlled areas. The RSO shall ascertain if the source can be received in accordance with the provisions of applicable licensing and shall advise the vendor or the applicable BCLDP Project Manager.

5.10.2 Vendor-owned sources shall be subject to the requirements of this procedure for the duration of use in BCLDP controlled areas.

5.10.3 Health Physics shall perform a receipt survey prior to use of vendor sources within BCLDP controlled areas and shall forward a copy of the radiological survey to the MSC. This survey shall contain the following information:

5.10.3.1 Owner

5.10.3.2 Use location

5.10.3.3 Serial number
5.10.3.4 Isotope(s)

5.10.3.5 Custodian, while within BCLDP controlled areas

5.10.3.6 Activity

5.10.3.7 Leak test or contamination survey results

5.10.4 Vendor-owned sources shall be assigned a temporary BCLDP Source Custodian by the Master Source Custodian.

5.10.5 The Source Custodian or Health Physics shall obtain an approved storage area in accordance with the provisions of Section 5.5 of this procedure.

5.10.6 Health Physics shall perform an exit survey prior to removing vendor sources from BCLDP controlled areas in accordance with the provisions of Reference 3.1.3 of this procedure. A copy of the exit survey shall be forwarded to the MSC.

5.11 Performance of Source Inventories

5.11.1 Physical inventory of all radioactive sources shall be performed on an semi-annual basis. Specified sources may be inventoried at lesser intervals as required by the provisions of this procedure.

5.11.2 The MSC shall provide a printed copy of the Master Source Directory (by Custodian) to Health Physics.

5.11.3 Health Physics shall
5.11.3.1 Obtain the S&M “Tickler” printout that details the requirement for the annual inventory and a copy of the Master Source Directory (see example in Exhibit 2),

5.11.3.2 Contact each BCLDP Source Custodian and arrange for time to perform the required source surveillance.

NOTE:
Leak-testing sources may be conducted at the time of the annual source inventory.

5.11.3.3 Conduct the inventory by verifying the following information from the Master Source Directory:

a. Location (consult Source Custodian and DDO-257 as applicable)
b. Source label (verify information on source label with source directory)
c. Physical condition (e.g., good, poor, needs new label).

5.11.3.4 Perform a contamination survey of each source storage area in accordance with the provisions of Reference 3.1.4 of this procedure.

5.11.3.5 Indicate completion of the inventory by completion of the S&M Tickler.
5.11.4 Upon completion of source inventories, Health Physics shall advise the MSC immediately if there are changes in the location, source label, or physical condition of any source listed in the Master Source Directory and shall further forward copies of associated radiological survey documentation. 

5.12 Performance of Source Leak Test Requirements

5.12.1 Sealed sources do not require semi-annual leak tests if
5.12.1.1 They contain only H-3 (tritium) or

5.12.1.2 They contain only a radioactive gas or

5.12.1.3 The half-life of the isotope is 30 days or less or

5.12.1.4 They contain not more than 100 μCi of beta/gamma emitting material or not more than 10 μCi of alpha emitting material or

5.12.1.5 They are not designed to emit alpha particles, are in storage, and are not being used.

5.12.2 Health Physics shall leak test sources in accordance with the provisions of the applicable Radiation Work Permit (RWP).

5.12.3 The MSC and/or the Source Custodian shall review the source manufacturer’s documentation for any special leak test requirements and shall advise Health Physics accordingly.

NOTE:
Electroplated sources shall not be tested for leakage by smearing the plated surfaces directly. An indication of leakage can be obtained by smearing the storage container where activity would most likely accumulate.

5.12.4 To perform a leak test on a high activity source, Health Physics shall smear the accessible portions of the container or shield where contamination from a leaking source would most likely be present. 

5.12.5 Health Physics shall perform a leak test survey on all beta-gamma or neutron emitting sources not excepted by the provisions of Section 5.12.1 of this procedure at an interval not to exceed 6 months.

5.12.6 Health Physics shall perform a leak test survey on all alpha emitting sources not excepted by the provisions of Section 5.12.1 of this procedure at an interval not to exceed 3 months.

5.12.7 The instrumentation used to perform leak testing and contamination surveys shall be capable of detecting the type of radioactive emissions anticipated, have sufficient sensitivity to detect 0.005 μCi of removable material, and be calibrated in accordance with the provisions of Reference 3.1.11 of this procedure.

5.12.8 Sealed sources removed from storage that have not been leak tested within the required interval shall be leak tested prior to use or transfer.

5.12.9 Although Section 5.12.1 of this procedure describes exemptions for leak testing requirements, no source may be stored for a period of more than 10 years without being leak tested.

5.12.10 The MSC shall provide a printed copy of the Master Source Directory (by Custodian) to Health Physics.

5.12.11 Health Physics shall
5.12.11.1 Obtain the S&M Tickler printout that details the requirement for the source leak test and a copy of the Master Source Directory (Exhibit 2).
5.12.11.2 Contact each BCLDP source custodian and arrange for time to perform the required source surveillance.

NOTE:
Leak-testing sources may be conducted at the time of the annual source inventory. 

5.12.12 Health Physics shall conduct the leak test by first verifying the following information from the source directory:

5.12.12.1 Location (consult Source Custodian and DDO-257 as applicable)

5.12.12.2 Source label (verify information on source label with source directory) and

5.12.12.3 Physical condition (e.g., good, poor, need new label). 

5.12.13 Health Physics shall remove the source from its container only if authorized to do so by the RWP.

NOTE:
If area radiological postings change upon removal of the source, posting shall be updated in accordance with the provisions of Reference 3.1.8 of this procedure.

5.12.14 Health Physics shall perform the leak test as follows:

5.12.14.1 Dampen a disc smear (or swab, as applicable) with isopropyl alcohol, demineralized water, or equivalent.

5.12.14.2 Wipe the source or container, as applicable, with dampened smear.

5.12.14.3 Return source to the container, if applicable. 

5.12.14.4 Allow smear to dry before counting on an instrument that meets the requirements of Section 5.12.7 of this procedure.

NOTE:
Leak testing of Ra226 sources shall be performed in accordance with the provisions of Exhibit 3 of this procedure.

5.12.15 Health Physics shall calculate the activity in microcuries (μCi) using the following formula:
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5.12.16 If the leak test results indicate contamination levels greater than 0.005 μCi (0.001 μCi for Ra-226), Health Physics shall immediately notify the RFO Manager. The RFO Manager shall notify the RSO. 

5.12.16.1 Health Physics shall seal the source inside a container capable of preventing the spread of contamination and isolate the source storage unit/cabinet from additional usage until a contamination survey verifies that contamination has not spread to the surrounding areas.

5.12.16.2 Health Physics shall label and post the container in accordance with the provisions of Reference 3.1.3 of this procedure.

5.12.16.3 Health Physics shall notify the Source Custodian that the source has been restricted from further use. The Source Custodian shall notify the MSC.

5.12.17 If the leak test results indicate contamination levels greater than MDA, but less than 0.005 μCi (0.001 μCi for Ra-226), Health Physics shall notify the RFO Manager and proceed as follows:

5.12.17.1 Health Physics shall seal the source inside a container capable of preventing the spread of contamination and isolate the source storage unit/cabinet from additional usage until a contamination survey verifies that contamination has not spread to the surrounding areas.

5.12.17.2 Health Physics shall label and post the container in accordance with the provisions of Reference 3.1.3 of this procedure.

5.12.17.3 Health Physics shall notify the Source Custodian that the source has been restricted from further use. The Source Custodian shall notify the MSC.

5.12.18 Health Physics shall document source leak testing on DDO-254, Source Leak Test Report. DDO-254, the completed S&M Tickler and any other associated documentation shall be forwarded to the RFO Manager or designee for review. Upon review and approval, Health Physics shall forward a copy of DDO-254 and any other associated documentation to the MSC.

5.13 Decay Correction of Sources

Note: Section 5.13 of this procedure is not applicable to RAL operations.

5.13.1 Sources used for the calibration, performance testing, and/or response check of Health Physics Instrumentation shall be decay-corrected at an interval less than 10% of the physical half-life of the isotope. Decay correction is necessary to ensure that the correct efficiencies are calculated for Health Physics Instrumentation. While decay correction is unnecessary for many long-lived isotopes, short-lived isotopes, e.g., Co60, Sr90Y90, and Cs137, will significantly decay and require periodic decay correction.

Note: Short-lived isotopic sources in storage, awaiting disposal, or that are otherwise not in active use do not require decay correction

5.13.2 The Master Source Directory (database) automatically provides a current calculation of a source’s activity based upon its half-life and original assay activity.

5.13.3 The Source Custodian and Health Physics shall establish intervals for decay correction for each applicable source in the S&M Tickler database. As each source requires decay correction, Health Physics shall reference the Master Source Directory to determine the corrected activity. 

5.13.4 The corrected activity shall be documented on a sticker as indicated in Section 5.4.3 and Exhibit 1 of this procedure. The sticker shall be affixed to the source or source container, as applicable. The corrected activity shall be utilized for future calculation of Health Physics Instrumentation efficiency.

5.13.5 Decay correction shall be documented by completion of the S&M Tickler. The S&M Tickler shall be reviewed by the RFO Manager or designee and forwarded to Project Records in accordance with the provisions of Section 6.0 of this procedure.

5.14 Special Nuclear Material Sources 

The SNM Custodian shall control all SNM sources (except those sources under general license).

5.15 Retirement and Disposal of Radioactive Sources

5.15.1 The RSO shall be notified of the retirement of sources and shall authorize the disposal of sources.

5.15.2 Excess radioactive sources shall be retired as follows:

5.15.2.1 The Source Custodian shall notify the MSC of the intent to retire a source and the reason for retirement.
5.15.2.2 The Source Custodian shall arrange transfer of the source to Health Physics. Health Physics shall coordinate with the BCLDP LLW Project Manager to ensure proper survey, packaging, and shipment of the material.
5.15.2.3 Health Physics shall remove and/or deface all Battelle labels on the source container prior to packaging.
5.15.2.4 Health Physics shall document transfer of the source and container on DDO-138.

5.15.3 A reviewed copy of the survey shall be forwarded to the MSC.

6.0 Records

6.1 Health Physics shall forward a printed copy of the records generated as a result of this procedure to the MSC. The MSC shall then update the Master Source Directory within 30 days of receipt. The MSC shall retain printed copies of all leak tests and annual inventories in the applicable source files for a period of at least 3 years.

6.2 The following records are generated by the use of this procedure. They shall be reviewed by the RFO Manager or designee (unless excepted as indicated in this procedure) and forwarded to Project Records on a monthly basis in accordance with the provisions of Reference 3.1.13 of this procedure.
· DDO-138, Health Physics Survey Report

· DDO-254, Source Leak Test Report

· DDO-257, Custodian Daily Use Log

7.0 Forms, Exhibits, and Attachments

7.1 Forms

· DDO-138, Health Physics Survey Report (see Reference 3.1.4)

· DDO-177, Non-Conformance Report (see Reference 3.1.5)

· DDO-185, Event Report (Reference 3.1.9)

· DDO-254, Source Leak Test Report

· DDO-257, Custodian Daily Use Log

7.2 Exhibits

· Exhibit 1, Decay Correction Sticker

· Exhibit 2, Example of Master Source Directory

· Exhibit 3, Gaseous Emanation Test/Leak Test Method for Ra-226 Sources
· 
7.3 Attachments

None.
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. . . Putting Technology To Work

SOURCE LEAK TEST REPORT

I Battelle Source # INSTRUMENTATION USED
Time Model S/N Cal. Due Date

Location (Specific)

Reviewed by

Manufacturer:

Isotope(s): Form:

Original Activity: Assay Date:

Serial Number:
I SOURCE LABELING REQUIREMENTS VERIFIED: (Initial and Date)

Isotope, Quantity, Assay Date, Assigned Source Number, Standard Radiation Symbol, Caution

Radioactive Material:

Counting System Data
Instrument ID: Detector ID:
Efficiencies: o B
MDA: o B
Background (cpm): o B
Performed by:
Sample Count Time:_______min

Activity Report |

Ra-226 <0.001 uCi es [1No All Other Isotopes<0.005 uCi CYes o

Record Actual Date and Time Counted

GROSS COUNTS NET COUNTS ACTIVITY dpm

SAMPLE 1D OR DESCRIPTION o o [+

Net dpm +2.22 E6 = _ uCi
REMARKS - CONDITION OF SOURCE - SHIELDED DOSE RATE - LOCATION

DDO-254.1Rev. 3 2/95 (SRB)








EXHIBIT 1

DECAY CORRECTION STICKER

<Example Only>

Corrected Activity: _____________


Date: ________________________


Completed By: _________________

EXHIBIT 2
MASTER SOURCE DIRECTORY

(Example)
EXHIBIT 3

GASEOUS EMANATION TEST/LEAK TEST METHOD

REQUIRED FOR RA-226 SOURCES
1.
Place sealed source into an appropriate small gas-tight container.

2.
Place activated carbon or two cotton filters in the container to act as an absorber.

3.
Leave source in container for 24 hours.

4.
Remove source and absorber and reseal container.

5.
Immediately measure the absorber with the appropriate radiation detection equipment. If the activity is measured to be less than 0.001 μCi Radon daughters, the source is considered leak free.
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