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[bookmark: _Hlk64448648]Technical Inspection Guides (TIG) support inspectors undertaking compliance inspections to make regulatory judgements in relation to the adequacy of compliance and in providing regulatory advice on specific Licence Conditions (LCs) to licensees. The purpose of this guidance is to facilitate a consistent approach to LC 34.
While not exhaustive or mandatory, the guidance offers a clear framework for inspectors to assess the adequacy of compliance. Inspectors should also refer to the ONR Policy on Risk-Informed and Targeted Engagements (RITE) [1], which guides risk-based prioritisation in regulatory interventions and supports decisions on engaging with dutyholders.
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LC 34: Leakage and escape of radioactive material and radioactive waste
Wording of LC 34, as quoted in ONR’s Licence Condition Handbook [2]:
34 (1) The licensee shall ensure, so far as is reasonably practicable, that radioactive material and radioactive waste on the site is at all times adequately controlled or contained so that it cannot leak or otherwise escape from such control or containment.
34 (2) Notwithstanding paragraph 1 of this condition the licensee shall ensure, so far as is reasonably practicable, that no such leak or escape of radioactive material or radioactive waste can occur without being detected, and that any such leak or escape is then notified, recorded, investigated and reported in accordance with arrangements made under Condition 7.
The wording of 34 (3) is different for licensed nuclear sites in England / Wales and Scotland to reflect the different environmental legislation that applies in each country. 
On licensed sites in England and Wales, 34(3) is worded as follows:
34 (3) Nothing in this condition shall apply to discharges or releases of radioactive waste in accordance with an approved operating rule or environmental permit, or an existing permit which has become an environmental permit, granted under the Environmental Permitting (England and Wales) Regulations 2016.
On nuclear licensed sites in Scotland, 34 (3) is currently worded as follows, noting that references to either Radioactive Substances Act should be read as the Environmental Authorisations (Scotland) Regulations 2018:
34 (3) Nothing in this condition shall apply to discharges or releases of radioactive waste in accordance with an approved operating rule or, disposal authorisations granted under the Radioactive Substances Act 1960 or, as the case may be, the Radioactive Substances Act 1993.
[bookmark: _Toc217043173]
Applicability
LC 34 requires licensees to control and contain all forms of radioactive material and radioactive waste, solid, liquid, and gaseous to prevent leakage or escape, including unintended releases to land or groundwater. It also mandates prompt detection, notification, investigation, and reporting of any such incidents. 
LC 34 is focused on unplanned leak or escape of radioactive material or radioactive waste on the site. LC 34 covers all forms of radioactive material and radioactive waste on the licensed site – including nuclear fuel, process materials, contaminated equipment, and wastes in solid, liquid or gaseous form. Planned and controlled discharges (such as authorised liquid or gaseous effluent releases to the environment) are regulated by the relevant environment agency via radioactive substances activity permits and are explicitly excluded from LC 34. 
ONR works with the relevant environment regulator (EA in England [3], SEPA in Scotland [2], or NRW in Wales [4]) on regulation of radioactive material and radioactive waste on licensed nuclear sites. Inspectors should review ONR’s Memoranda of Understanding with each agency for guidance on responsibilities and lead roles.
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Purpose and outcomes of LC 34
LC 34 requires effective containment of radioactive material and radioactive waste to prevent any unintended leak or escape, and requires prompt detection and response if such a leak occurs. In essence, the regulatory intent of LC 34 is to ensure that at all times nuclear licensees keep their radioactive inventory (whether solid, liquid, or gaseous) under adequate control so that it cannot escape into the environment or areas it shouldn’t be, and that any loss of containment is swiftly identified, reported, and mitigated.
Regulatory outcomes associated with compliance with LC 34 are:
Maintaining robust containment
Effective leak detection
Rigorous maintenance
Effective incident response
All activities involving radioactive material or waste—such as treatment, storage, or transport—are considered “operations” under LC 1. 
Inspectors should also consider relevant IRR17 requirements[footnoteRef:2], such as exposure restrictions, engineering controls, sealed sources, accounting, movement, and incident notification when inspecting LC 34 compliance. Significant releases above IRR17 thresholds must be promptly reported to ONR, triggering investigation. Licensees should ensure reporting aligns with both IRR17 and LC7 requirements. [2:  IRR17 Regulation 28(2)–(3) is especially relevant to LC 34.] 
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Guidance on arrangements and inspection of the implementation for 
LC 34
In judging the adequacy of the arrangements, it is important to sample not only their scope and adequacy, but also their practical implementation. 
This involves discussions with various levels of management and the workforce performing the tasks. When assessing the adequacy of the arrangements consider whether: 
Arrangements are documented within the licensee’s safety management system, current and authorised by an appropriate SQEP individual. 
Roles and responsibilities of staff involved in the processes are clearly defined with associated training, experience and qualifications specified. Confirm that arrangements identify management expectations for all staff with regard to reporting incidents. 
Safety cases must set justified limits, conditions, and operating instructions for all activities involving containment of radioactive material and radioactive waste, identifying foreseeable leakage routes and assigning safety functions to relevant SSCs. 
Multiple containment barriers are required where radiological hazards are high, with leak detection systems and procedures to halt operations and protect personnel if leaks are detected. All SSCs involved in containment and leak detection must have assigned safety functions.
Effective management oversight is essential for the design, operation, maintenance, and decommissioning of all SSCs that prevent leakage or escape, including leak detection systems.
Detection & Monitoring: Provide systems to detect, locate, and monitor any leakage or escape using all practicable methods (e.g. plant walk-downs, CCTV, visual inspections, radiation monitors).
Ventilation Systems: Clearly identify ventilation systems contributing to containment, assign safety functions, and define actions for faults—especially for glove box operations with airborne contamination. 
Plant Modifications: Ensure changes to plant or processes do not compromise containment or SSCs’ ability to prevent leaks. 

Records Management: Maintain systems for generating and retaining records on radioactive material and radioactive waste, including identification, location, form, activity, and date, with cross-references to relevant LC’s. The arrangements should include regular review of data to detect diversion or leaks.
Regular EIMT: Implement regular Examination, Inspection, Maintenance, and Testing for all SSCs involved in leak detection and containment. 
Comprehensive Coverage: EIMT should cover all vessels, ponds, piping, tanks, drains, and storage locations containing radioactive material and radioactive waste. 
Storage Safety: Identify all storage locations and ensure storage is safe and secure for the required period, including arrangements for control of temporary storage areas that clearly set requirements to define ownership and the justified storage period. 
Passive safety: Long-term storage of radioactive waste should be in a passively safe, immobilised form within suitable containment. The safety case should underpin future management and eventual disposability of radioactive waste; this may be summarised in a Radioactive Waste Management Case (RWMC). 
Incident Reporting: Establish clear processes for notification, investigation, and reporting of leaks or escapes, in line with LC7 and IRR17 requirements. 
International Safeguards data can help demonstrate that radioactive materials and wastes are not being diverted due to leakage or escape. If relied upon, the licensee should clearly state this and ensure the analyses’ significance for nuclear safety and environmental protection is recognised
Implementation: Key factors that may determine the scope and objectives of an LC 34 compliance inspection include:
LC11 arrangements and recent events or near-misses associated with leakage or escape of radioactive materials or radioactive wastes. Risks from liquid leaks may escalate if evaporation leads to airborne contamination and internal exposure.
Recently implemented or impending modifications to the licensee’s processes, plans, safety cases, plant or personnel of relevance to leakage or escape of radioactive materials or radioactive wastes;

Multi-barrier containment systems should not be allowed to degrade; primary containment is the main control, with secondary/tertiary barriers as sensible mitigation for foreseeable failures. Good practice is to provide secondary (and, where appropriate, tertiary) containment for all tanks, mobile bowsers, and bulk storage containers holding mobile radioactive material and radioactive waste. 
Secondary containment, typically bunds, should also be provided around storage and operational areas where mobile radioactive material or radioactive waste are handled, including during decontamination or fluid transfer.
Confirm secondary containments are regularly inspected and maintained to ensure effective oversight of all associated SSCs (e.g., level alarms). 
Verify all reasonable measures are taken to prevent accumulation of liquids in secondary containments from sources other than primary containment (e.g., weatherproofing). 
Ensure timely detection of leaks in secondary containment systems located out of routine view. 
Assess whether there are effective means to recover any foreseeable leaks into secondary containment.
SSCs with leak detection and monitoring functions, such as level indicators and alarms, are essential for preventing undetected leakage or escape of radioactive materials and wastes. Inspectors should consider the adequacy, coverage, and responsiveness of these systems, particularly:
Ensure the safety case appropriately recognises the role of alarms and indicators in detecting leakage or escape. Verify all SSCs with leak detection and monitoring functions have suitable safety designations. 
Confirm alarms and level indicators provide comprehensive coverage across the site, ensuring accurate knowledge of all areas at risk of leakage or escape. Check alarms and indicators are routed to staffed areas for timely SQEP response. Where alarms cannot be provided, confirm regular plant walk-downs are conducted to assure no leakage or escape.
Assess whether EIMT includes regular, thorough proof testing of the overall system, not just individual components.
Ensure the operating philosophy requires robust responses to alarms and does not tolerate routine alarm activation.
Confirm trending of key data is undertaken to identify changes that may indicate leakage or escape.

Licensees must have procedures to ensure prompt and appropriate operator action in the event of a leak or escape, including risk minimisation, timely clean-up, and updates to safety cases. Inspectors should verify the adequacy of these responses and provisions for assessing radiological consequences and mitigating risks. 
In legacy facilities with compromised containment, where repairs are not feasible, licensees must demonstrate that risks are managed ALARP, provide justification for unrepaired containment, and implement mitigation measures. Such cases should be escalated to ONR management and the relevant environment agency, where relevant. Where removal of inventory is the only practicable solution, regulatory expectations must balance safe, timely retrieval with ongoing risk management. Compliance with LC 34 must be considered throughout the retrieval process, as addressed in modification proposals.
SSCs that prevent leakage or escape of radioactive material and radioactive waste often serve additional operational or safety functions. Inspectors should ensure that licensees appropriately recognise and maintain containment features, and do not overlook their importance in favour of other functions, particularly:
Gloveboxes that provide a pressure boundary
Ventilation systems
Fuel storage pond civil structures
Effluent treatment plant civil structures and associated pipework.
Additional guidance, which may be relevant, on ONR’s expectations regarding LC 34 and containment is available in the following ONR Technical Assessment Guides (TAG):
NS-TAST-GD-019 – Essential Services
NS-TAST-GD-020 – Civil engineering containments for reactor plants
NS-TAST-GD-021 – Containment: Chemical Plants
Buildings with restricted-access areas (e.g., basements, sumps) are vulnerable to water ingress and leakage. Radioactive material and radioactive waste should be segregated from potential leak paths, especially in facilities handling large volumes of radioactive liquids. Factors an inspector may wish to consider in these situations include:
Confirm the licensee has comprehensive, accurate data on the status and condition of all sumps, voids, vaults, catch pots, and basements. 
Verify all reasonably practicable measures are taken to prevent liquid accumulation and minimise leakage or escape, including making structures watertight and preventing rainwater ingress. 
Check operational procedures provide for appropriate response to significant leaks, including cessation of operations if necessary.
Assess whether the licensee understands the source and radioactivity of any liquid accumulation. 
Confirm detailed knowledge of all potential ingress/egress routes that may lead to leaks or spread of radioactivity.
Verify an appropriate sampling programme is in place to ensure accumulated liquids do not contain significant radioactivity.
Ensure effective ground and groundwater monitoring is conducted, especially for sites with concealed underground structures.
Many licensees store or transfer radioactive fluids in concealed or inaccessible SSCs, such as tanks, sumps, or pipework within civil structures or under insulation. These are challenging to inspect and maintain, increasing the risk of undetected degradation. Licensees must demonstrate robust arrangements for inspecting, monitoring, and remediating such SSCs to ensure ongoing safety. Inspectors should consider:
Confirm indirect signs of degradation, such as damaged cladding, vegetation growth, or corroded support structures.
Verify safety cases address the long-term performance and suitability of materials for concealed SSCs, considering ageing and radiation effects. 
Assess protection against system interactions (e.g., temperature, vibration, corrosion) in areas with co-located services. 
Ensure accurate records and clear identification of concealed SSC locations, with appropriate warnings. 
Confirm EIMT arrangements substantiate the performance of remote or inaccessible SSCs, especially for lifetime extension. 
Evaluate systems for effective management and communication across concealed services, including modification impacts. 
Review plans for decommissioning or modifications that address impacts on concealed SSCs and manage degradation risks.
Containment systems must be designed, operated, and maintained to accommodate all foreseeable changes in stored radioactive material or radioactive waste throughout their lifetime. Extended storage presents particular challenges that require robust arrangements. Factors an inspector may wish to consider include the following:
Assess whether arrangements are robust to changes in physical properties of both the stored inventory and containment SSCs, including corrosion and other degradation mechanisms.
Confirm consideration of long-term radiation effects, such as embrittlement of engineered seals (e.g., PVC, natural rubber). 
Evaluate controls for flammable gas generation, especially hydrogen from radiolysis, and associated explosion risks.
Confirm that appropriate disposability advice has been obtained and that the on-site management of radioactive waste implements the advice, or is supported by clear justification and appropriate risk mitigation.
The EIMT programme should ensure that all SSCs preventing leakage or escape of radioactive material and radioactive waste remain effective throughout their service life. Checks must address fatigue failure in pipe-work and process vessels due to vibration, temperature/pressure variations, and radiation. Checks must also address corrosion failure in components exposed to harsh environments.
Radioactive waste held in long-term storage should, where reasonably practicable, be immobilised and contained to minimise leakage or escape, in line with Joint ONR, EA, SEPA, and NRW guidance. Inspectors should:
Confirm a Radioactive Waste Management Case (RWMC) or similar exists, with reference to appropriate disposability assessment or advice, such as a Letter of Compliance (LoC) from Nuclear Waste Services.
Verify radioactivity is adequately immobilised and the  waste form and container are physically and chemically compatible and stable.
Assess whether the storage environment maximises the life of the waste package.
Ensure waste packages are inspected regularly, typically through a Condition Monitoring and Inspection (CM&I) regime.
Confirm secondary containments have alarms and monitoring systems, and relevant SSCs are properly maintained. 
Verify contingent systems are in place to respond to any leaking waste packages.
Confirm the justified lifetime of the store and waste packages aligns with the intended disposal route.

Conclusion 
LC 34 inspections are vital to ensuring the safe management of radioactive materials and wastes on nuclear licensed sites. By rigorously assessing containment arrangements, inventory control, and management oversight, inspectors help prevent unplanned leaks or escapes that could pose significant risks to people and the environment. Effective LC 34 inspections not only verify compliance with regulatory requirements but also promote a culture of continuous improvement, robust incident response, and clear custodianship supporting eventual disposal. 
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