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	Title:  Provision of Phase 2 of ONR-RRR-052 – Delivery of a guidance document on remediation techniques for radioactively contaminated land on nuclear licensed sites. 

	Background to the project
The ONR has vires for regulating radioactively contaminated land on GB nuclear sites under the Nuclear Installations Act 1965 and the Energy Act 2013. ONR’s inspectors must form their regulatory judgements confidently and effectively using sound scientific and technical information. 
Land Quality Management (LQM) is defined by ONR to include the prevention of new contamination and the management of existing contamination of both land and groundwater, and extends to remediation (including control and monitoring). ONR requires technical knowledge of remediation techniques that may be utilised on nuclear licensed sites to enable effective ALARP decisions to be made. Innovative solutions to land quality remediation offer alternatives to ‘tried and tested’ methods, but the implications from their utilisation on nuclear licensed sites is not fully understood by ONR, which represents a risk when making ALARP judgements relating to LQM at nuclear licensed sites. To mitigate this risk, ONR has instigated Regulatory Research Register project (RRR-052).
The output from ONR-RRR-052 will support future regulatory decisions regarding LQM by providing ONR with a comprehensive review of remediation techniques for radioactively contaminated land currently available and those that could be implemented within the nuclear industry in the future, including information on the effectiveness of these techniques and their applicability.
The first stage of this project was the production of an internal review of the remediation techniques applicable to radioactively contaminated land, both currently implemented and in development, to mitigate any potential gap in ONR’s understanding and ascertain whether further work and external research in this area is required [2018/119503].
‘Phase 1’ of the project was for external review of the internal ONR review on the remediation techniques applicable to radioactively contaminated land to identify gaps in ONR’s current understanding of the topic [2018/191021]. TUV SUD Nuclear Technologies (NT) was engaged by ONR to undertake Phase 1, which was completed in March 2019. 
 The output of Phase 1 was a report by NT [2019/74815] that made recommendations to refine and develop the structure, format and information within the existing internal review to create a comprehensive report on land quality remediation techniques applicable to the UK nuclear industry. This report will be delivered as part of Phase 2 and used to generate guidance for use by ONR inspectors when assessing remediation schemes proposed by duty holders.. NT recommended that the Phase 2 scope be constrained to those techniques applicable to the UK context, to allow focus on relevance to sites regulated by ONR. The Phase 1 report also suggested a further research into the LQM techniques identified in the report to assist in the understanding of their applicability in a radioactive contaminated land remediation.



Phase 2 of the project will be to address the recommendations set out in the Phase 1 report and deliver a report that will inform ONR’s understanding of the remediation techniques for radioactively contaminated land in the UK nuclear industry. This report will be used by ONR to generate guidance that will enable ONR inspectors to carry out their regulatory duties effectively and make ALARP judgements relating to LQM at nuclear licensed sites. 

	SCOPE OF THE SERVICES REQUIRED
The scope of ONR-RRR-052 Phase 2 is to produce a report based on the recommendations identified in the Phase 1 report [2019/74815]. NT made 26 recommendations for developing the original ONR review into guidance; these were prioritised by NT using a red-amber-green rating, where green (10) is high priority, amber (7) is medium priority and red (9) is low priority. 
The output of Phase 2 will be a report on the land remediation techniques that are applicable to the UK nuclear industry, this will be used within ONR to generate guidance for use by ONR inspectors when considering duty holder proposals regarding remediation techniques, enabling inspectors to carry out their regulatory duties effectively. The structure of the report will be in line with that proposed in the Phase 1 report and follow the template format enabling each remediation technique to be summarised on one page [2019/74815]. 
The guidance document will include reference data and information from a number of sources, many of which will be copyright protected, subject to intellectual property protection or include material against a registered trademark. All such sources should be replicated with the permission of the originator and only reproduced with such permissions in place. Any infringements will be the responsibility of the TSC. 
The TSC shall provide updates on the progress of the project to ONR via monthly meetings. The format and structure of these meetings shall be agreed before commencement of the contract. 
The Phase 2 report presented to ONR shall not be considered complete until ONR has confirmed it is satisfied. The final report in all likelihood will be subject to iterations and as such the TSC should include time and cost in addressing supplementary enquiries and follow ups within its costed response. 
It is proposed that the contract for ONR-RRR-052 Phase 2 be directly awarded to NT via ONR’s new Technical Support Framework, subject to ONR’s decision to proceed with the contract.

	OBJECTIVES
ONR will require an initial outline of the strategy taken to complete the work two weeks after the start of the contract, followed by an initial draft of the guidance document for comment at a date agreed with ONR. The final guidance document is expected to be delivered 6 months after the contract start. 
The Phase 1 report made a number of recommendations regarding development of a guidance document in addition to a proposed format and structure. The TSC should take account of ONR sentencing of the recommendations set out in the Phase 1 report (see Appendix 1) in conjunction with additional resources it considers necessary to produce the Phase 2 report. 
ONR will undertake internal validations of each draft of the Phase 2 guidance document within its Nuclear Liabilities Regulation specialism. As such, NT shall make arrangements for addressing ONR feedback from the peer review process, before completion of the report. 
The contract for Phase 2 of the project shall commence with a face-to-face kick off meeting. This will be followed by monthly progress meetings (via teleconference), as required. The provision of at least two further face-to-face meetings should be included in the costs for Phase 2.
The outcome of Phase 2 will be a report on radioactively contaminated land remediation techniques in the context of the UK nuclear industry, for use by ONR inspectors. This reportwill be based on the scope and recommendations identified in the Phase 1 report (2019/74815).  

	CONSTRAINTS 
ONR expects that the technical work shall be led by persons with significant expertise and experience in delivering land quality management projects within the UK, with a focus on deployment within the nuclear industry. 

	CONTRACT MANAGEMENT
ONR will require to be kept updated about progress and delivery of the required work via monthly meetings, to include a contract start-up meeting at ONR’s offices at Bootle, or at NT’s offices on Birchwood Park. Subsequent progress meetings shall be arranged with the ONR Project Officer and may be held at ONR’s offices in Bootle, or NT’s premises. However, the final meeting for project close out shall be held at ONR’s offices in Bootle.

	TECHNICAL RESPONSE

	Response
The Technical Response should demonstrate a clear understanding of the work required.
Please provide 
a description of how you will deliver the scope of work (methodology) and the proposed delivery team you will use, clearly signposting to relevant sections within your Capability Prospectus where appropriate/relevant ;
a description of proposed deliverables and/or outputs
an outline of anticipated engagement (project meetings & management)
details of proposed cost and associated effort assumptions 
a project delivery plan showing activities and milestones 
a planned invoice schedule
details of any assumptions or constraints
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Appendix 1: ONR sentencing of the recommendations from the Phase 1 report

	
	Green = Essential 
Amber = Preferable
Red = Optional 


	Action No. 
	Recommended Action 
	Scope 
	Expected Outcome 
	ONR Rating and Comments

	1 
	Structure the technical information to clearly distinguish between applicable media and whether the technique is in situ or ex situ. 
	Review current Internal Report structure. Refer to existing guidance and agree structure for proposed guidance that best suits ONR requirements. 
	Revised structure to provide greater clarity on remediation implementation requirements, differentiating between in situ and ex situ, groundwater and soil. 
	Agree with amber rating. 


	2 
	Consider format of proposed guidance to make it useable and concise. 
	Review other available guidance documents for good practice examples. Assemble library of usable diagrams and photographs. Refine proposed template. Develop matrix of remediation techniques. 
	Diagrams and photographs to aid quick appreciation of science and practicalities involved in remediation techniques, template approach to aid consistency and matrices to allow quick comparison of viable LQM techniques. 
	Consider an amber rating would be more appropriate, recognising that the output report from Phase 1 will be used to generate ONR guidance, and therefore the format of the report is not essential. 

	3 
	Include appropriate case studies for all key remediation techniques (or as many as possible). 
	Engage with suitable industry groups to establish availability of case study information (recognising that UK case studies will be limited). Consider applicability of each case study and provide explanatory narrative as required. 
	Aim for a representative case study for each key technique using diagrams/photographs where available to show practicalities of implementation for each technique. 
	Agree with green rating. 

	4 
	Expand text on process of risk assessment and how this relates to remediation optioneering. 
	Draft text to provide additional background to risk assessment process using existing available guidance information. 
	Provide clear illustration of how risk assessment underpins the selection of a remediation technique to assist in understanding applicability of each technique. 
	Agree with amber rating. However, we note that there is already guidance on the risk assessment (e.g. Safegrounds guidance) so it is important that this is referenced rather than re-written for this report. 

	5 
	Explain the how the development of a CSM underpins the selection of a remediation strategy. 
	Linked to above action – introduce the use of CSM to illustrate pollutant linkages. Create a suitable generic CSM. 
	Reinforce the importance of understanding the Source-Pathway-Receptor model to assist in understanding applicability of each technique. 
	Agree with green rating. 

	6 
	Explain the influence that the overall site decommissioning and development strategy has on the scope of remediation. 
	Draft additional text using examples where possible to show how differing end state requirements and timescales impact LQM approach. Use examples from UK where possible. 
	Demonstrate how differing end state requirements, environmental, socio-economic and political drivers influence remediation strategies. 
	Agree with amber rating. 

	7 
	Provide a UK context on the nature of the contamination risk that exists across the UK nuclear estate. 
	Engage with site operators to establish what information can be gained on baseline conditions – geology, contaminant finger print etc. 
	Prioritise LQM techniques for UK situation. Focus further research effort on techniques most likely to be regularly deployed. 
	Agree with green rating. 
We note that it is important to include information on novel and emerging techniques that could be utilised in the UK, as these are techniques that ONR inspectors will be less familiar with. 

	8 
	Provide information on the cost of implementing each remediation solution. 
	Explore sources of cost information for each identified technique. Use any existing published data and consider alternative sources of information (e.g. specialist contractors). 
	If no reliable sources of cost information can be obtained, use relative cost information for each remediation technique to assist in understanding cost-benefit position. 
	We consider that an amber rating would be more appropriate. Indication of the relative cost of the technique would be useful to have, recognising that it is an ‘accurate’ cost.

	9 
	Discuss waste disposal requirements arising from the implementation of each remediation technique. 
	Establish waste arisings where relevant to a remediation technique and availability/capacity of disposal routes. Discuss with contractors and waste disposal operators as required. 
	Provide an indication of waste generation against each technique and implications on disposal routes to aid understanding of feasibility. 
	Agree with green rating. 

	10 
	Provide information on the key sustainability issues in relation to implementing LQM techniques. 
	Identify the key sustainability metrics that should be considered in the demonstration of ALARP for an LQM scheme 
	Provide an understanding of the overall impacts and benefits of an LQM scheme to allow a robust assessment of ALARP. 
	Agree with red rating. 

	11 
	Consider remediation verification and specific on-going maintenance and aftercare requirements. 
	Establish typical verification and maintenance requirements using case study reviews, discussions with other environmental regulators. 
	Include an indication of generic verification and aftercare requirements against each technique. 
	Agree with the green rating. This is a key part of the ALARP consideration.

	12 
	Consider the durability of materials used to make up composite capping systems and in-ground barriers should be investigated. 
	Review existing information on material durability for typical material types by reference to published research and manufacturer product data. 
	Provide an understanding of the likely durability and longevity of containment. 
	Prefer amber rating considering that the durability of a cap (i.e. where contamination will be left in-situ) will be more part of the BAT argument and in the EA’s remit. 

	13 
	Consider the inclusion of hydraulic containment as a specific technique for contaminated groundwater. 
	Review existing guidance and seek out any examples of implementation to control radioactive contamination. 
	Possible inclusion as an additional LQM technique. 
	Agree with the red rating. We would be interested in what’s involved in delivering this and the viability of this technique on Nuclear sites. 

	14 
	Consider the applicability of MNA to particular radionuclides. 
	Establish understanding of MNA practicality for different radionuclides. Further research as required. 
	Refine list of applicable contaminants that MNA could be applied to (and those that it cannot). 
	Agree with the green rating. 

	15 
	Consider the work required to establish a monitoring network and research advances in monitoring techniques. 
	Use examples of MNA implementation to assess typical monitoring network requirements. Research monitoring advances with specialist contractors. 
	Allow the full scope of an MNA LQM scheme to be understood. 
	Agree with the amber rating. 

	16 
	Gather information on the applicability of bioaugmentation and biostimulation and the potential to accelerate MNA by reducing contaminant mobility. 
	Research enhanced MNA and consider application to radioactively contaminated land and UK context. Use case studies and engage with specialist contractors if beneficial. 
	Add enhanced MNA to existing technique description if applicable to UK. 
	Agree with the red rating. 
This is a specific aspect of MNA and biostimulation has low TRL. As it is already recommended that MNA is discussed in further detail in recommendation 14, this could be included as an ‘area to watch’. 

	17 
	Examine the potential for difficult waste streams resulting from chemical processes and considered in the context of available disposal routes. 
	Review solvent use in chemical extraction and determine waste form generated, assess this against disposal routes. 
	Details on wastes generated by application of chemical extraction and availability of waste disposal facilities. 
	We suggest that this recommendation is removed as there is potential for scope creep as the discussion could get too detailed. The potential for secondary wastes resulting from chemical extraction of rad wastes will be different for each site. There should be a prompt for inspectors that secondary wastes could be an issue. 

	18 
	Review the application of ion exchange in situ in comparison with ex situ application. 
	Consider implications of conventional contamination and possible impact on effectiveness of ion exchange in situ. 
	Establish potential limitations of in situ application of ion exchange. 
	Red rating rather than amber. 
This is useful additional information but may not be a driver in an ALARP judgement unless it relates to secondary wastes. See recommendation 21. 

	19 
	Establish the logistics and constraints for implementing Pump and Treat based remediation need to be explored. 
	Set out typical Pump and Treat requirements by reference to case studies and consider in context of nuclear site implementation. 
	Include section in guidance on logistics of implementing Pump and Treat LQM techniques. 
	Amber rating rather than green. 
We don’t consider that pump and treat requires additional information compared to other techniques therefore it should be similarly categorised as a recommendation. 

	20 
	Augment the existing information on PRBs to illustrate their use with in-ground low permeability barriers to funnel groundwater through the reactive element. 
	Use existing guidance to source additional information, case studies where available. 
	Present PRB use in the context of a groundwater management scheme, showing how a PRB can be deployed in conjunction with other in-ground barriers. 
	Red rating rather than amber. 
We don’t feel that additional information to the general information on PRBs is required. Rather, the inspector should be made aware that other barriers could be needed in order to make an efficient system.

	21 
	Review the differences between in situ and ex situ deployment for adsorption and soil washing. 
	Reference to case studies and specialist contractors to determine in situ methods for deployment. 
	Understand the relevance to UK nuclear context, particularly in situ deployment. 
	Agree with red rating. 
See comments on recommendation 18.

	22 
	Address excavation and dry separation in greater detail as a stand-alone remediation technique. 
	Reference to case studies from UK and review of segregation technologies, engaging with specialist contractors as required. 
	Set out as a standalone LQM technique. Excavate and dispose is likely to continue to be a viable solution for UK nuclear sites. 
	Agree with green rating. 
This merits being discussed as a technique in its own right. Further information should be included on how viable it is on nuclear sites and the conventional safety issues associated with its implementation.

	23 
	Consider whether flotation should be included as a feasible technique. 
	Further review of case studies and research to determine the extent of track record. Flotation could be better seen as an emerging technology. 
	Consider whether flotation should be categorised as an emerging LQM technique. 
	Agree with red rating. 
Novel techniques should be included however, ONR would like to have further discussion as to how much detail to include. 

	24 
	Consider the durability of stabilising agents, particularly in respect of the presence of conventional contaminants. 
	Refer to specialist contractors and manufacturers to gain better understanding of durability of stabilising agents. 
	Determine whether non-cementitious agents increase potential application of in situ stabilisation due to improved durability. 
	Consider red rating to be more appropriate as this may be of more interest to the EA. Stabilising agents should be included as a trigger for ONR to ask the question on the durability of the agents, rather than in great detail. 

	25 
	Review thermal processes in UK context and confirm relevance to diffuse contamination. 
	Use UK context to assess applicability of in situ thermal processes. Case studies and cost information to be reviewed. 
	Determine whether in situ thermal processes are applicable LQM techniques in the UK nuclear context. 
	Agree with red rating. 

	26 
	Undertake further research into the use of electrokinetic remediation. 
	Assemble further information to determine whether electrokinetic remediation should be addressed as a LQM technique. 
	More detailed section on electrokinetic remediation may be warranted. 
	Agree with red rating. 
More detail on where this can be applied and how viable it is for sites in the UK. 
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