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Note
Within this document, the term “Contractor” applies to companies or individuals working in the capacity of consultant, contractor or supplier to RWM.


KEY TO DOCUMENT STATUS

	STATUS : DRAFT / APPROVED FOR TENDER / APPROVED FOR CONTRACT 
Approved for tender status means that approval has been given to the contents of this Contract Technical Specification for tender purposes only. It is not approved as the basis for entering into contractual commitments.
Approved for contract status means that approval has been given to the contents of this Contract Technical Specification for the purposes of entering into contractual commitments within the approved funding limits for this work.





Introduction
Background
The UK has accumulated a legacy of radioactive waste and continues to produce wastes from various industries and programmes. The UK Government’s approach for management of these wastes is through geological disposal, preceded by safe and secure interim storage. This policy is detailed in the policy document Implementing Geological Disposal – Working with Communities [[endnoteRef:1]], which states that Radioactive Waste Management Limited (RWM), a wholly owned subsidiary of the Nuclear Decommissioning Authority (NDA) is responsible for delivering a Geological Disposal Facility (GDF). [1:  	Department for Business, Energy & Industrial Strategy, Implementing Geological Disposal – Working with Communities. An updated framework for the long-term management of higher activity radioactive waste. December 2018] 

In 2016, RWM published the generic Disposal System Safety Case suite of documents which included the generic Operational Safety Case (gOSC) [[endnoteRef:2]] and the generic Disposal Facility Design (gDFD) [[endnoteRef:3]]. In developing the gOSC, RWM has undertaken preliminary Safety Case studies on the topic of External Hazards. The output from this work was a number of spreadsheets and an overarching findings report. The key documents, in respect of this work, are as follows:  [2:  	Geological Disposal, Generic Operational Safety Case – Main Report, NDA Report no. DSSC/202/01, December 2016.]  [3:  	Geological Disposal – Generic Disposal Facility Designs, NDA Report no. DSSC/412/01, December 2016] 

· [bookmark: _Ref3370590]J357.67.01 Issue 1: Identification of External Hazards For Which Design Basis Event Definitions May be Required For The Geological Disposal Facility – Task 1: Proposed Methodology [[endnoteRef:4]]. [4:  	Identification of External Hazards For Which Design Basis Event Definitions May be Required For The Geological Disposal Facility – Task 1: Proposed Methodology. January 2015. J357.67.01 Issue 1.] 

· J357.67.02 Issue 2: Identification of Baseline External Hazards for a Geological Disposal Facility [[endnoteRef:5]]. [5:  	Identification of Baseline External Hazards for a Geological Disposal Facility. J357.67.02 Issue 2. July 2015.] 

· [bookmark: _Ref3370597]J7357.67.02_EHID: External Hazard Identification, Screening and Development and Climate Change Assessment Summary [[endnoteRef:6]].  [6:  	J7357.67.02_EHID, External Hazard Identification, Screening and Development and Climate Change Assessment Summary, June 2015, Issue 1] 

· J7357.67.02_EH_Couple: Hazard Coupling Workshop Output Spreadsheet [[endnoteRef:7]].  [7:  	J7357.67.02_EH_Couple, Hazard Coupling Workshop Output Spreadsheet, June 2015, Issue 1] 

· J7357_67_02_EHM_Calc: External Hazard Magnitude Calculation Spreadsheet Supporting the Identification of Baseline External Hazards for the Geological Disposal Facility [[endnoteRef:8]].  [8:  	J7357_67_02_EHM_Calc, External Hazard Magnitude Calculation Spreadsheet Supporting the Identification of Baseline External Hazards for the Geological Disposal Facility, Issue 1, June 2015] 

The external hazards identification sheet took an initial set of external hazards, taken from guidance such as that provided by the International Atomic Energy Agency (IAEA), and screened these for relevance. This included criteria to consider whether the hazard is:  
· Applicable to a GDF. 
· Applicable to the UK. 
· Applicable to inland sites. 
· Whether it is possible to define a generic design basis event (DBE) for the hazard. 
Subsequent to this, a hazard coupling spreadsheet was produced. This mapped each external hazard against all other external hazards in a matrix and recorded the level of coupling between the hazards. An additional hazard magnitude spreadsheet was also produced, defining the magnitude of a generic DBE (where a methodology and data exist). 
Following on from this external hazards work, and independent of it, RWM have produced a fault schedule capturing the key faults that must be considered in the development of the GDF design. This is linked to the internal hazard identification information to provide an integrated database. Work is currently ongoing to integrate this information into the fault schedule database and address a Forward Action Plan (FAP) item related to external hazards. 
Work on Climate Change
The draft National Policy Statement (NPS) for Geological Disposal Infrastructure [[endnoteRef:9]] sets out a number of assessment principles for a future GDF against which a planning application should be judged. One of these criteria is related to climate change adaptation: [9:  	Department for Business, Energy & Industrial Strategy, Draft National Policy Statement for Geological Disposal Infrastructure – A framework document for planning decisions on nationally significant infrastructure, HM Stationary Office ISBN 978-1-5286-0088-0, January 2018] 


“Criteria: That appropriate adaptation measures, based on climate change scenarios, are taken into account as part of the design of any proposals”

As part of ongoing RWM Engineering work on Sustainable Construction, RWM has placed work to understand possible engineering mitigation measures for impacts caused by climate change during the operational period of the GDF. To ensure integration with the Safety Case, input is required to define the external hazards which could be exacerbated by climate change. This will provide the focus of the engineering studies on the feasibility of mitigation measures. Once mitigation measures to withstand the relevant external hazards have been developed, these can be incorporated into the relevant safety case databases to support the high-level claim that it is feasible that the GDF can tolerate design basis external hazards. 

[bookmark: _Ref3368906]It is envisaged that this safety-integrated engineering feasibility work will inform aspects of the GDF Site Evaluation process (as outlined in [[endnoteRef:10]]). [10:  	Site Evaluation: How we will evaluate sites in England – A Public Consultation. Version E1. December 2018] 


Work on Coastal GDF
RWM has recognised through discussions with stakeholders that a GDF with surface facilities at or near the coast and underground facilities in bedrock below the seabed may be attractive to some communities. For planning purposes, RWM have assumed that a GDF would be located ‘inshore’[footnoteRef:1] within UK territorial waters. [1:  Inshore regions are defined in the Marine and Coastal Access Act 2009 as: ‘the area within the seaward limits of the territorial sea (12 nautical miles)”] 


During a Technical Programme Near Term Work Plan (NTWP) Stage 4 Workshop, it was recognised by both the Head of Engineering and Safety, and the Head of Site Characterisation that work was required on the feasibility to construct and operate an inshore GDF – realising that it would be highly likely to be of interest to community stakeholders within the siting process. Since February 2019, a package of work is underway to understand the potential implications to the GDF illustrative designs if the GDF were to be located in a coastal location (with the GDF underground areas being located inshore underneath the seabed and the GDF surface areas being located onshore). The objectives of this work are to:

· Support the siting process and to inform communities about aspects of a GDF located on the coast;
· Inform design development to understand the feasibility of construction, operation and closure of a GDF located in a coastal environment.

As part of the preliminary Safety Cases studies on External Hazards, hazards which were not applicable to inland sites were screened out and therefore no work was undertaken to define generic DBEs or to make allowance for these hazards in the fault schedule. To ensure that ongoing engineering work is integrated with the safety case, further input is required to confirm the external hazards which could impact a GDF located on the coast. Further work will be required to understand the mitigation measures required for a coastal GDF to ensure defence against external hazards. This will ensure that any claims made are robustly backed up to demonstrate that it is both feasible and safe to operate a GDF in a coastal location.
Objectives
The high-level objectives of this work are as follows:
Task 1 – Scoping Exercise
· Upfront work to ensure that all parties understand the scope and deliverables.
· Produce a scoping note which builds on the requirements of this CTS.
Task 2 – Impacts of Climate Change
· Understand the potential for climate change to challenge the design of the GDF (i.e. which external hazards and coupled external hazards are exacerbated by climate change).
· Outline the safety case requirements which pertain to the identified external hazards and how they are potentially modified by climate change scenarios.
· Integrate proposed engineering design requirements and mitigation options measures into relevant safety case databases.
Task 3 – Coastal GDF Feasibility
· Review and develop as required the preliminary list of external hazards from previous studies [4] [6] and identify any additional external hazards of note with relevance to a coastal located GDF.
· Identify potential engineering design requirements and mitigation options with respect to the challenges imposed by external hazards on a coastal GDF.
· Integrate proposed engineering design requirements and mitigation options into relevant safety case databases.
· Inform further work required by RWM to develop understanding of coastal GDF engineering and associated external hazards.



Detailed Scope
Task 1 – Scoping Exercise
The Consultant shall undertake an upfront scoping exercise for the work. This task is expected to build upon the requirements of this CTS and clarify the inputs, outputs, approach and deliverables prior to undertaking the subsequent tasks. This scoping exercise will produce a scoping document as its output. 

This task is expected to require a full day workshop to be held between the RWM Work Package Manager, RWM Engineering and the Consultant (held at RWM Offices Harwell).
Task 2 – Impacts of Climate Change
The Consultant shall undertake the following:

· Identify from the previously developed lists of external hazards and coupled external hazards, the relevant items which could be affected by climate change (the “filtered list”). 
· For each item in the filtered list, summarise the potential baseline challenge to the GDF (the “Threshold” of a safety requirement) and the DBE (if one exists).
· Run a workshop with RWM to understand the illustrative mitigation measures (e.g. siting criteria or engineered measures) assumed which underpin the feasibility of protecting the GDF against the events in the filtered list. At this stage, resilience to climate change is not expected to be considered explicitly.
· For each item in the filtered list, summarise the additional challenge to the GDF (the “Objective of a safety requirement) and DBE (if applicable) considering the impact of climate change. This shall be done in conjunction with Subject Matter Experts from the SCC (by correspondence) and take into account, inter alia, the findings of UKCP18 [[endnoteRef:11]]]. [11:  	UK Climate Projections 2018. Met Office. https://www.metoffice.gov.uk/research/collaboration/ukcp (accessed March 2019) ] 

· Present the filtered list items, their baseline challenges and mitigation measures in a second workshop with RWM Engineering and their Sustainable Construction Consultant (herein referred to as the SCC). The aims of the workshop will be:
· To agree the filtered list and identify gaps (if any).
· Agree the “enhanced challenge” which climate change presents to the GDF (the “Objective” of the safety requirement).
· To understand how climate change could impact the feasibility of the mitigation measures previously identified. This could include:
· No action. It is feasible that the mitigation measures/systems which meet the Threshold requirement are sufficient to meet the Objective requirement;
· Extending the performance of the system(s) to meet the Objective;
· Identify additional/new mitigation measures system(s) which are necessary to meet the Objective;
· Identify feasibility gaps where it cannot be feasibly demonstrated that the requirement can be met.
· The SCC will synthesise the outputs from the workshop outlining suitable mitigation options, their feasibility and the evidence supporting the claim that they are feasible. The Consultant shall review this output and provide comments to RWM Engineering.
· Incorporation of the information into the relevant safety case databases (following agreement and consultation with the RWM Operational Safety Manager).
The workflow for this Task is shown below. This sets out the envisaged responsibilities of the respective parties.
Safety Case
Engineering
1. Produce “filtered list” of relevant climatic EHs
4. Summarise potential challenges and impacts of climate change (“Objective” of a safety requirement)
5. Collaborative Workshop (with RWM Engineering and the SCC) to understand impacts of climate change on baseline mitigation measures, propose additional mitigations and identify gaps
Joint Activity
6. Synthesise the workshop findings to outline feasible, underpinned mitigations.
7. Provide safety case review of the proposed mitigations
8. SCC shall present the findings in a report
9. Incorporate information in relevant RWM safety case databases (where appropriate)
3. Workshop with RWM Engineering to define illustrative mitigation measures (excluding the impact of Climate Change at this stage)
2. Summarise “Threshold” challenge to the GDF of filtered list items

The Consultant is expected to work flexibly and collaboratively with RWM and their SCC.
For pricing purposes, the Consultant shall assume that the first workshop shall be a full day workshop held in RWM offices near Harwell and the second workshop shall be a full day workshop held in London.
Task 3 – Coastal GDF Feasibility
The Consultant shall undertake the following:

· Identify from the previously developed lists of external hazards and coupled external hazards, the relevant items which could impact a GDF located on the coast:
· The Consultant should take the opportunity to ‘identify by exception’ whereby hazards are only considered which are only applicable to a coastal location. For example, a seismic event can impact both inland and inshore environments, where a tsunami would only impact an inshore environment. Therefore the tsunami hazard would be investigated further.
· The Consultant should liaise with the Coastal Engineering Consultant (herein referred to as the CEC) to determine any additional relevant external hazards and coupled hazards (if any) which have not been previously included and updated the external hazards spreadsheets accordingly.
· For each external hazard identified, the potential challenge to the coastal located GDF will be defined. Worst case “what-if” scenarios will be demonstrated given the generic nature of the assessment.
· During a collaborative workshop between RWM Engineering, the Consultant and RWM’s CEC, the identified external hazards of specific relevance to a coastal located GDF shall be agreed and feasible means of mitigating the challenges imposed on a GDF shall be identified. The workshop will also:
· Inform RWM Engineering and RWM Site Evaluation about the data that should be acquired during the siting process to inform the Site Evaluation process and parallel design development
· Understand the Technical Readiness Level (TRL) of proposed mitigation measures and further work required within RWM to develop knowledge and understanding of the implications of external hazards on a coastal GDF and how these are mitigated.
· The CEC will produce an addendum to the proposed Coastal GDF Assessment Report which shall detail the external hazards identified with the Consultant, and the potential mitigation measures that could be adopted.
· Incorporation of the information into the relevant safety case databases (following agreement and consultation with the RWM Operational Safety Manager).
The workflow for this Task is shown below. This sets out the envisaged responsibilities of the respective parties.
Safety Case
Engineering
1. Identify from previous studies the external hazards applicable to a coastal GDF
2. Summarise potential challenges and impact to a coastal GDF
3. Collaborative Workshop to agree external hazards and mitigation measures to challenges for a coastal GDF.
Joint Activity
4. Produce addendum to Coastal GDF Assessment Report to identify external hazards and potential mitigation measures.
5. Incorporate information in relevant RWM safety case databases (where appropriate)
1.1 Liaise with the CEC to determine ‘missing’ external hazards applicable to a coastal GDF

The Consultant is expected to work flexibly and collaboratively with RWM and their CEC.
For pricing purposes, the Consultant shall assume that the collaborative workshop (step 3 in above figure) shall be a two day workshop held at the RWM Harwell office.
Task 4 – Independent Oversight/Expert Advice
RWM will require the Consultant to provide independent oversight of the project as part of the Intelligent Customer role. The independent oversight role would include the following specific activities: 
· Task 1 – Review of scoping note.
· Task 2 - Review of documentation and outputs from the task.
· Task 3 – Review of Consultant documentation outputs from the task (review of CEC addendum not included).
The Consultant shall assume that this role will require 56 hours (~7 days) of support from an independent and competent Nuclear Safety Case expert.
Deliverables
Transfer of Rights
Subject to any pre-existing rights, all information, reports, any other results and all Intellectual Property created or generated by the Consultant in the performance of the Services shall be RWM’s absolute property. 
The Consultant shall grant to RWM a non-exclusive, worldwide, perpetual, transferable royalty-free licence (including the right for RWM and any of our sub-licensees to sub-license) in respect of all Intellectual Property which does not belong to RWM but which is necessary to obtain the full benefit of the Services.
 The Consultant shall agree (at RWM’s request and expense) to execute all such documents and do all such other acts or things as are necessary or desirable to transfer, vest in and/or confirm to RWM these rights. 
The Consultant shall warrant that the Services will not infringe any Intellectual Property or other rights of any third party anywhere in the world. 
The expression "Intellectual Property" means any inventions, know-how, trade secrets, trademarks, logos, processes, registered designs, design rights and all other designs (whether registerable or not), rights in databases, copyright, moral rights and all other rights or forms of protection (whether or not registerable and including applications for registration) of a similar nature or having a broadly equivalent effect anywhere in the world.
Deliverables Required
The deliverables required are to be refined following the Task 1 scoping exercise. Indicatively the deliverables shall include:
· Task 1: 
· Scoping document which builds on the requirements in this CTS.
· Task 2:
· A filtered list of relevant external hazards and coupled hazards.
· Materials necessary for the 2No. Task 2 workshops (presentations, agendas etc).
· For each item in the filtered list, a summary datasheet which defines the ”Threshold” and “Objective” challenges to the GDF and links to the mitigation measures (incorporating the output findings of the two workshops).
· Review comments on the outputs produced by the SCC regarding mitigation measures.
· Inputs into RWM safety case databases (format and precise scope to be agreed with the RWM Operational Safety Manager).
· Task 3:
· An agreed list of relevant external hazards and coupled hazards applicable to a coastal GDF. This shall be incorporated into a Powerpoint presentation for discussion at the collaborative workshop.
· Agreed list of mitigation measures for inclusion within GDF Coastal Assessment Report addendum. This shall be incorporated into a Powerpoint presentation for discussion at the collaborative workshop.
· Inputs into RWM safety case databases (format and precise scope to be agreed with the RWM Operational Safety Manager).
It shall be noted that the safety case outputs of this work package are concerned with building and populating a predefined and fixed logical data model for implementation in a database.

Deliverables – electronic formats
The Consultant shall provide all text, graphics and drawing based document submissions, deliverables and records in a digital format to permit direct entry into the electronic document and record management system without the need for optical scanning, as well as one or more paper copies. Digital files should be provided in native Microsoft Word, MS Excel, MS PowerPoint, CorelDraw, Adobe Illustrator formats or preferably as Adobe PDF documents at print resolution.  Such electronic files should be transmitted to RWM as attachments to Email messages or alternatively on standard magnetic, optical or NVRAM media. Documents carrying a protective security marking of OFFICAL - SENSITIVE or above must not be e‑mailed.  Irrespective of the acceptable application format used, all files should be presented such that they can be read by computers using a Microsoft Windows operating system.  In addition, each item must be provided as a single file and this may constrain the way in which the Consultant provides the results.  In these circumstances the Consultant shall inform RWM and agree an acceptable format before commencing work. The Consultant should contact RWM for advice should he wish to request a variation from any of these requirements, or to seek clarification of acceptable file types.
Technical and performance requirements
The Consultant shall manage, co-ordinate and control all the work and ensure that its objectives and scope are achieved within the appropriate timescales and budget. The use of sub-contractors is subject to approval by RWM. The Consultant shall work co-operatively and flexibly with the Work Package Manager and with other RWM staff.
Specific requirements
Location
The activities will be mostly carried out at the Consultant’s office but will require attendance in the RWM Harwell Office to attend workshops and other meetings.
Supervision
The Consultant is required to be fully conversant with RWM’s processes and procedures for requirements management and nuclear safety case management. No time will be allowed in this contract for training and/or close supervision of the tasks by RWM staff.
Familiarity with the gOSC and gDFD are highly desirable. 
Competence
The Consultant’s team is expected to have the following competencies:
· Nuclear Safety Case management;
· Requirements management;
· Project management.
Documentation, data or equipment to be supplied by the RWM
All documentation/information identified in the References section of this CTS can be provided to the Consultant following contract award.
Timescales
The Consultant is to provide a fully costed programme of work associated with the following timescales:
Commencement of the project:		17 June 2019 (estimated)
Commencement of Task 1:			17 June 2019
Duration of Task 1:				2 weeks
Commencement of Task 2:			1 July 2019
Duration of Task 2:				4 weeks
Commencement of Task 3:			2 September 2019
Duration of Task 3:				4 weeks
Contract Completion:				30 September 2019
Project management and progress reporting
The Work Package Manager (WPM) for this task will be:
Dr. John Malget
Operational Safety Assessment Manger
Radioactive Waste Management Limited
Building 587
Curie Avenue
Harwell Oxford
Didcot
Oxfordshire
OX11 0RH
UK
Tel: 01925 80 2448
Email: john.malget@nda.gov.uk
Experimental work
Not applicable to this CTS.
Quality assurance requirements
Quality System Requirements
The work covered by this contract must be undertaken within the framework of a formal quality management system complying with an internationally recognised quality standard e.g. ISO 9001 or equivalent. The Consultant must demonstrate compliance with this requirement in one of two ways:
· Certification to ISO 9001 or equivalent, in which case Consultants must provide a copy of their certificate of registration or other documentation, which confirms the following:
the quality system standard
the certification body (must be UKAS accredited)
   the scope of certification, which must be appropriate to the goods and/or services supplied.
· Consultants which do not hold certification to ISO 9001 must demonstrate they operate an adequate quality management system by submitting appropriate documentation (procedures or quality plans) for review by the RWM Quality Department.  This documentation should address the following:
1. contract review
1. project management
1. document control
1. procurement, including the selection of sub-consultants
1. review and approval of deliverables
1. customer complaints
1. internal quality audits.
Data and Models Quality Assurance           
RWM operates specific quality assurance arrangements for the use of all data and models.  The requirements for the handling of data and models are documented in the following RWM procedures:
· Data management procedure RWPR104.
· Computer Modelling, Software Development and Calculation Checking procedure RWPR31.
These procedures are designed to ensure that the provenance and quality of all data used for RWM technical work is documented and easily searchable and that all models used for RWM have been risk-assessed and are used in accordance with an approved Model Risk Assessment and Quality Plan.
The Consultant must comply with these RWM procedures or with their own equivalent procedures.  If the work produces data that will be used by RWM, the data must be delivered in a format that complies with the Data Definition Form (DDF) requirements of procedure RWPR104.  Any RWM data required for the work will be supplied to the Consultant as a DDF.  Any input data sourced by the Consultant must be fully referenced with regard to its provenance and quality.
If the work involves the use, production or modification of models the Consultant must produce a quality plan that demonstrates adherence to appropriate quality assurance procedures around modelling, consistent with the requirements of RWPR31, and also demonstrates compliance with any additional requirements that may be supplied by RWM in the form of a Model Risk Assessment and Quality Plan. 
Monitoring of the Consultant’s Quality System
RWM reserves the right to undertake on-site, surveillance audits of the Consultant’s quality system and the implementation of this contract.  Any such audits will be notified in advance and the Consultant will be expected to provide access to appropriate premises, personnel and records.
Environmental requirements
The Consultant is responsible for complying with all applicable environmental legislation.
Records
The Consultant will maintain adequate records to demonstrate compliance with this Contract. These records will be identified and indexed such that they are easily retrievable.  Records will be kept for a minimum of ten years after the completion of the contract.  After this period the records will be offered to RWM.  Records will not be destroyed without the permission of RWM.
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