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Abstract

Radionuclide transport is the major pathway of radioactive wastehingbiosphere. Tunnel
disposal is the selectelisposalapproach fodomestidow level waste. It is necessary to investigate
and developrequired verification techniquedor radionuclidetranspors in both nearfield and
far-field of tunnel disposafacilities. This study reviewd verification techniques ofadionuclide
transport in twaechncal reports of SKB SHPSU siteb Engineered Barrier Process Report for the
Safety Assessment SIRSU (TR-14-04, 2014) and Geosphere Process Report for the Safety
Assessment SRSU (TR-14-05, 2014).The interaction matrix between processes and system
variables for engineering barriers ageosphere were proposed after reviewing both reports. Key
processes and system variables involved in safety assessment can be identified as linkages
delineated in these matricddiey can be used to exam the completeness of processes and variables
involved in the neaffield and farfield safety assessments as checklists for reviewing safety
assessment reports. Two techniques were developed in this studfirsihene is ¢ develop
analytical solutions of transiemadionuclide transpastwith decaychainsfor the two-dimensional
axissymmetriccoordinate systento facilitate more realistic approach of nedield radionuclide
transportwith tunnel disposalThe second one is to developmerical techniques ofar-field
radionuclide transpastto facilitate hydrogedlogical characteristicand complicated boundary
conditionsunder neashore environments'he HYDROGEOCHEM modelvas used to simulate
designedcases of neashore tunnel disposalhe 3D faffield simulation domain was delineated
according to hydrgeological characteristics of the nedwore potential site. Flow fields,
radionuclide transports, radioactive decay chains were simulated in this study. Relative
concentrations were used to depictffald radionuclide transport in spatial and tempor@hdins.
Breakthrough curves of radionuclides at selected locations of ground surface and ocean were
depicted to demonstrate radionuclide transport characteristics in geosphere. Integrating both
techniques developed in this study will promote domestic wénge techniques on radionuclide
transports in both nedield and farfield. Both reviewsof international technical reports and
developments of simulatingudionuclidetransport techniqueachievedin this study willfacilitate
the developmentand promotn of longterm safety assessment techniques in both-freddrand
far-field investigations.
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Diffusion direction
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