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Abstract: 13 

Deep crystalline bedrock formations are targeted to host spent nuclear fuel owing to their overall low 14 

permeability. They are however highly heterogeneous and only a few preferential paths pertaining to a 15 

small set of dominant rock fractures usually carry most of the flow or mass fluxes, a behavior known as 16 

channeling that needs to be accounted for in the performance assessment of repositories. Channel 17 

network models have been developed and used to investigate the effect of channeling. They are usually 18 

simpler than discrete fracture networks based on rock fracture mappings and rely on idealized full or 19 

sparsely populated lattices of channels. This study reexamines the fundamental parameter structure 20 

required to describe a channel network in terms of groundwater flow and solute transport, leading to an 21 

extended description suitable for unstructured arbitrary networks of channels. An implementation of 22 

this formalism in a Python scripting library is presented and released along with this article. A new 23 

algebraic multigrid preconditioner delivers a significant speedup in the flow solution step compared to 24 
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