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[bookmark: _Hlk163473616]1. Purpose
To establish a safe, compliant, and effective procedure for the segregation, handling, storage, and disposal of radioactive waste, including disused sealed sources, contaminated materials, and animal carcasses generated at Queen’s University teaching and research laboratories. This SOP aligns with institutional policies and international regulatory standards, including IAEA SSG-87 and CNSC regulations.
2. Scope
Applies to all radioactive waste, disused sealed sources, contaminated materials, and animal carcasses generated, handled, or disposed of within Queen’s University laboratories by faculty, staff, students, and researchers.
3. Responsibilities
· Permit Holder 
· Responsible for the radioactive material while in their possession.
· Ensure proper disposal methods as outlined on the permit.
· Maintain records of purchases, uses, storage, and disposal of radioactive materials. 
· Bring attention to hazardous waste disposal needs to the Radiation Safety Officer (RSO).
· Laboratory Personnel:
· Identify, segregate, and package radioactive waste, disused sealed sources, contaminated materials, and animal carcasses properly.
· Label waste containers as required.
· Report radioactive waste, disused sealed sources, contaminated materials, and animal carcasses to the Radiation Safety Officer (RSO) promptly.
· Radiation Safety Officer (RSO):
· Ensure compliance with Queen’s University Radiation Safety Manual. 
· Approve and coordinate all waste disposal procedures, including sealed sources and biological radioactive waste.
· Liaise with regulatory bodies and licensed waste management entities.
· Environmental Health and Safety (EHS) Department:
· Provide training, monitoring, record keeping, and support for radioactive waste management.
4. Applicable Legislation, Standards, Guidelines:
· REGDOC – 2.11.1 – Waste Management, Volume I: Management of Radioactive Waste.  Version 2021.  Canadian Nuclear Safety Commission.
· IAEA Safety Standards Series No. SSG-87, Regulatory Control of Radioactive Discharges to the Environment, Section 8 (2020)
5. Definitions
· Radioactive Waste: Materials contaminated with radionuclides requiring controlled management.
· Disused Sealed Source: A sealed radioactive source no longer in use but remains radioactive and requires controlled disposal.
· Contaminated Materials: Items such as laboratory consumables, PPE, or tools contaminated with radionuclides.
· Animal Carcasses: Remains of animals used in research involving radionuclides and therefore considered radioactive biological waste.
· Decay-in-Storage: Storage allowing radioactive decay to reduce activity below regulatory thresholds before disposal.
· Waste Classification: Categorized by physical state, radionuclide content, and half-life. 
6. Safety precautions
· Always use appropriate PPE when handling radioactive waste, contaminated materials, animal carcasses, or sealed sources.
· Follow established spill and contamination response procedures immediately.
· Report incidents to RSO and EHS without delay.
· Ensure emergency equipment is accessible in laboratories and storage areas.
7. Work practices
7.1. Materials and Equipment
· Leak-proof, corrosion-resistant containers
· Shielded storage containers for sealed sources
· Radioactive warning labels as per Queen’s RSM
· PPE: gloves, lab coats, goggles
· Biohazard bags and rigid containers suitable for radioactive biological waste
· Spill kits for contamination control
· Waste tracking and inventory management system
7.2 Waste Identification and Classification
· Identify radionuclides and estimate activity levels for each waste batch.
· Classify waste by physical form, radionuclide type, and half-life according to SSG-87:
· Short-lived radionuclides: half-life ≤ 120 days 
· Long-lived radionuclides: half-life > 120 days
· Segregate waste to avoid mixing incompatible materials.
· Determine whether waste activity is above or below disposal clearance levels as per Appendix I – Disposal Limits 
· Materials with activity below clearance levels may be disposed of as conventional waste following confirmation by radiation survey.
· Identify contaminated materials including lab consumables, PPE, and animal carcasses used in radionuclide research.
7.3 Segregation and Packaging
All solid radioactive material, excluding scintillation vials, must be packaged in clear plastic bags as we are required by the Canadian Nuclear Safety Commission to do visual checks to ensure that all radiation warning labels have been defaced
· Separate solid, liquid, sharps waste streams, contaminated materials, and animal carcasses.
· Segregate waste:
· One isotope per bag.
· Separate active material from slightly contaminated materials.
· Separate liquid-filled scintillation vials from other materials.
· Separate lead pigs (arrange disposal with EH&S after wipe test).
· Package waste according to type:
· Solid radioactive material (except vials): Use clear plastic bags for visual inspection.
· Scintillation vials: Use heavy-duty bags (6 mil) approved by EH&S. Ensure individual vials are sealed and separated. Bags are available from the EH&S department 
· Flammable or organic liquid isotope material must be placed in flammable waste disposal cans as for other flammable wastes. Tags must be attached to indicate isotope(s) and activity. Radioisotopes may be mixed with other materials provided that the materials are compatible. Non-flammable aqueous isotope materials should be treated in the same fashion or placed in other suitable containers provided they are well sealed, do not leak and have been approved by the Department of Environmental Health and Safety
· Non-flammable aqueous liquids: Use approved containers that are well-sealed and leak-proof.
· Animal carcasses must be double-bagged in radiation-safe biohazard bags and placed in rigid containers suitable for radioactive and biological waste.
· For disused sealed sources, use certified shielded containers.
7.4 Labeling and Documentation
· Label containers with:
· International radioactive symbol
· Radionuclide(s) and activity (Bq or uCi)
· Date of waste generation
· Origin laboratory and responsible person
· Maintain detailed documentation including radionuclide content and activity for all waste types, with specific records for contaminated materials and animal carcasses.
7.5 Storage and Decay-in-Storage
· Store radioactive waste, contaminated materials, and animal carcasses in designated, secure, ventilated areas with restricted access.
· For waste containing short-lived radionuclides (half-life ≤120 days), employ decay-in-storage until activity decays below clearance levels (usually after 10 half-lives). Confirm with radiation survey.
· Waste above clearance levels must remain in secure storage until disposal through authorized channels.
· Apply contamination control and regularly monitor storage areas.
7.6 Disposal and Transfer of Disused Sealed Sources
· Notify the RSO immediately when a sealed source is disused.
· Store disused sealed sources securely in shielding containers.
· Document source details: radionuclide, activity, manufacturer, serial number, and history.
· The RSO coordinates disposal or repatriation through CNSC-licensed suppliers or manufacturer return programs.
· Personnel must not dismantle or alter sealed sources.
· Maintain disposal records.
7.7 Waste Disposal and Transfer of Other Radioactive Waste, Contaminated Materials, and Animal Carcasses
· Coordinate disposal through the RSO in compliance with Queen’s RSM. Follow instruction in Appendix II Waste Pickup Quick Reference Guide Excerpt
· Waste with radionuclide activity below clearance levels post decay-in-storage may be disposed of as conventional waste after radiation survey confirmation following Queen's University Hazardous Waste Disposal Procedures (SOP-CHEM-01). 
· Request a pickup using the online form on the EH&S website.
· Refer to the EH&S website calendar for waste pickup scheduling.
· Long-lived or high-activity waste must be sent to licensed radioactive waste disposal facilities. Or transferred to the Waste transfer station prior coordination with the Radiation Safety Officer. 
· Dispose of animal carcasses and contaminated materials according to radioactive and biohazard waste regulations through a licensed radioactive waste disposal facility. 
· Transport all waste in compliance with regulatory packaging and documentation standards as indicated in the SOP for Transfer of nuclear substances and radiation devices. 
7.8 Record Keeping
Waste logs must be kept detailing all wastes disposed of via Environmental Health & Safety. Separate logs should be made for individual bags of waste. Information contained in the waste log should be cross referenced with information from the flow sheet. Logs must be sufficiently detailed so that the activity of the contents of any given bag of waste can be accurately demonstrated.
· Maintain comprehensive records of:
· Waste types and quantities
· Radionuclide content and activity
· Dates of generation, storage, and disposal
· Personnel involved in handling and disposal
· Retain records per Queen’s University and regulatory retention policies.
8. Training requirements
· Mandatory radiation safety training course is required for all employees handling radioactive waste 
· Mandatory radiation safety training course is required for all employees transporting radioactive waste 
9. References
· Queen’s University Radiation Safety Manual (February 2023) Appendix 11- Disposal Procedures Radioisotopes pp 56
· IAEA Safety Standards Series No. SSG-87, Regulatory Control of Radioactive Discharges to the Environment, Section 8 (2020)
· Queen's University Hazardous Waste Disposal Procedures (SOP-CHEM-01)
· Queen's University Transfer of nuclear substances and radiation devices (SOP-RAD-x2)
· REGDOC – 2.11.1 – Waste Management, Volume I: Management of Radioactive Waste.  Version 2021.  Canadian Nuclear Safety Commission.
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11. Appendix 
I – Disposal Limits 
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Appendix II  
Waste Pickup Quick Reference Guide Excerpt:
Simplified Hazardous Waste Disposal
Great news! University staff and students no longer need to segregate and package hazardous waste for disposal. We've streamlined the process for your convenience.
What We Collect:
· Chemical waste
· Biohazard waste
· Empty chemical bottles
· Radioactive waste
How to Request a Pickup:
1. Clearly label your waste container or bag, identifying all chemical and/or biological contents according to WHMIS requirements.
2. For solvent and other returnable containers: Include a label with the building and room number where the container should be returned.
Request a Pickup:
· Visit the Health and Safety website for detailed instructions and specific waste stream handling procedures (Queen's Hazardous Waste Disposal Procedures).
· Use the online waste pickup request system (link can be added here if available).
We're Here to Help!
For any questions or assistance, please contact the Environmental Health & Safety department (contact information can be added here).
Benefits:
· Simplified waste disposal process
· Reduced risk of errors during segregation and packaging
· Improved safety for staff and students
Let's work together for a safe and responsible waste disposal environment!
Improved Waste Disposal Instructions:
Simplified Waste Disposal Process
We understand proper waste disposal can be complex. Here's a streamlined guide to help you:
What You Need to Do:
1. Clearly Label Your Waste Container/Bag: Identify all chemical and/or biological contents according to WHMIS requirements.
2. Assign a Unique Container Number: Simply write a number starting with 1 on the container.
3. For Radioactive Waste: Fill out a radiation tag and include the container number.
Preparing for Pickup:
1. Safe and Organized Placement:
· Place your labeled waste in a designated pickup location within the lab.
· Ensure incompatible materials are segregated to avoid hazards.
2. Complete the Online Waste Disposal Form:
· Visit the Health and Safety website for specific forms.
· Separate forms exist for:
· Chemical Waste
· Radioactive Waste
· Solvent Waste
· Biohazard Waste
· Empty Containers
3. Refer to the Pickup Calendar:
· Wednesdays are designated for waste collection (details below).
· Check the calendar for specific waste types accepted each week (link to calendar can be added here).
4. Unattended Labs and Access:
· Tagged waste will be collected even if the lab is unattended.
· Contact EH&S if there are access concerns.
Pickup Schedule:
· Week 1: Solvent cans (10L or 20L only), biological waste, radioactive waste, empty containers.
· Week 2: All solvents (cans + bottles), chemical waste, empty bottles.
Solvent Container Returns:
· Empty solvent containers will be returned the following week after pickup.
· Dispose of waste frequently to avoid running out of containers.
· A limited number of extra containers are available with EH&S.
For Questions:
· Contact Environmental Health & Safety at ext. 32999.
Benefits:
· Simplified waste labeling process
· Clear instructions for safe waste placement
· Easy online waste disposal form submission
Together, let's promote a safe and responsible waste disposal environment!
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