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1. Introduction
Leak testing of sealed sources is mandated under CNSC regulations to ensure that sealed sources have not developed defects, sustained damage, or degraded in a manner that could present an unrecognized radiological risk to individuals using or working near them. This SOP aligns with the CNSC's REGDOC-1.6.1, Appendix AA, and Queen's University's Radiation Safety Manual.

2. Scope
This procedure applies to all laboratories at Queen’s University that possess sealed sources containing 50 MBq or more of a nuclear substance or nuclear substances used as shielding.
A centralized spreadsheet maintains an up-to-date record of all sealed sources at the university requiring leak testing. It includes:
· Location of each sealed source
· Required leak testing frequency for each source
A secondary tab provides calculated Minimum Detectable Activities (MDAs) for the specific radioisotopes measured during leak testing.

Spreadsheet Access Path:  \\N:\EHSShare\Radiation\1 - Ionizing Radiation\1 - Canadian Nuclear Safety Commission\3 - Regulatory Files\3 - Inventory\Sealed Sources & Devices\2 - Leak Testing 

3. Applicable Legislation, Standards, Guidelines

This procedure complies with the following regulatory requirements for leak testing of sealed sources:
· Nuclear Substances and Radiation Devices Regulations, Section 18
· REGDOC-1.6.1, Appendix AA: Regulatory Expectations for Leak Testing of Sealed Sources

4. Responsibilities
Radiation Safety Officer (RSO):
· Administer, control, and update this procedure and associated documentation.
· Maintain the university-wide sealed source inventory.
· Ensure timely leak testing as per spreadsheet schedule.
· Review and approve Sealed Radiation Source Leak Testing Certificates.
· Provide training to authorized personnel.
· Investigate results exceeding action limits.
· Notify CNSC of any reportable conditions under SOP-Radiation 04.

Permit Holder:
· Ensure appropriate facilities, equipment, instruments, supervision, and instruction.
· Report all radiation incidents to the RSO per Radiation Committee Policy.

Designated Employee:
· Complete University Radiation Safety Training before working in labs.
· Be familiar with Section 18 of the Nuclear Substances and Radiation Devices Regulations.
· Only perform leak tests after specific training and authorization by the RSO.
· Complete Annual Radiation Refresher Training.
· Report any of the following to their supervisor:
· Increased environmental or health risks
· Security threats or breaches
· Regulatory non-compliance
· Sabotage, theft, loss, or misuse of nuclear substances
· Releases exceeding permit levels

5. Definitions
· Sealed Source: A radioactive material encapsulated in a solid form to prevent release. Used for calibration, irradiation, or measurement.
· Leakage Test: A method of confirming the integrity of a sealed radioactive capsule by detecting any potential radioactive contamination.

6. Safety Precautions
· Treat the device as contaminated during the wipe.
· Use two layers of nitrile gloves and long forceps (recommended).
· Treat all wipes as contaminated until verified clean (<200 Bq).
· Avoid cross-contamination.
· Wash hands thoroughly after testing.

7. Work Practices
Leak testing will be conducted according to manufacturer-specific procedures outlined in Appendix A. Testing involves two main steps:
1. Wiping the source
2. Measuring the wipe sample

7.1 Wipe Testing Materials
1. Wipe the sealed source device (where leakage could occur) with a dry cotton swab.
2. Use Whatman Glass Microfibre Filters (dissolves in scintillation fluid).
3. Use 20 mL plastic scintillation vials, labeled with source identifiers.
4. Insert filters into vials, add ~15 mL scintillation cocktail, cap securely, and shake.
5. Use a calibrated survey meter to scan the source after wiping.

7.2 Measurement Equipment
1. Use a Beckman LS6500 Liquid Scintillation Counter (Serial: 7069021), located in Botterell Hall, Room 532.
2. Select User Program with open window (e.g., Channel 1000) for the radionuclide.
3. Run calibration before use—refer to LSC Calibration Procedure.
4. Refer to Beckman documentation for isotope spectra and counting efficiencies.
5. Report wipe test results to the RSO and Permit Holder.
6. Maintain all records at the EH&S office.

7.3 Analysis of Results
· Results exceeding 150 CPM trigger an RSO-led investigation.
· Results above 200 Bq are reported to the CNSC immediately.

8. Training Requirements
· Training for sealed source leak testing will be provided by the RSO.

9. References
· CNSC (2011). Regulatory Expectations for Leak Testing of Sealed Sources, February 7.
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Appendix A

Queen’s University
	Environmental Health & Safety
	Sealed Source Leak Testing Procedures

Sealed Source Wipe Testing Procedure:

	Permit #
	  		
	Permit Holder 
	

	Building
	
	Room
	

	Manufacturer
	  
	
	

	Serial #
	   	
	Model #
	

	Isotope
	
	Activity
	



Safety Precautions (Use of PPE, badger or any other device and conditions to reduce exposure to radiation leakage from the source ALARA at the time of testing the source ) 
1.
2.
3.
4.


Leak test instructions (must be written following the manufacturer manual)  
1.
2.
3.
4.


[bookmark: _Toc120206346]Appendix 13 – Sealed Radiation Source Leak Testing Certificate
Queen’s University	Contact Person: Jamie Coad, RSO Environmental Health & Safety	Phone: (613) 533-6000 78358          355 King Street West, 1st Floor, West Wing	Phone 24 Hours: (613) 533-6111
Kingston, ON, K7L 3N6	(Queen’s Emergency Report Centre) CNSC Licence: 
Wipe Sampler’s Information
Name:  	 Address:  	


Phone:  	 Signature:   	

Source Information
Permit #:	Permit Holder:   	 Building:	Room:   	 Manufacturer:  		 Serial #:	Model #:   	 Isotope:	Activity:  	

	VIAL #
	CPM
	BKGR.
	EFF. FACTOR
	DPM
	<200
Bq
	>200
Bq

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	



Wipe Measurement Information

Measured by:			Date:    	                        Phone: ____________     Signature:   	______________________________

Action to be Taken
Under 150 dpm - results to file
>150 dpm and <200 Bq: Investigation by RSO
>200 Bq - isolate source and inform CNSC.
		                           Prepared by: The Department of Environmental Health & Safety
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