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Nirex is investigating the suitability of the Sellafield area in west Cumbria in northwest England
for a deep repository for the disposal of solid low- and intermediate-level radioactive waste. The
Nirex Safety Assessment Research Programme (NSARP) includes the modelling of biosphere
processes on a timescale of thousands to tens of thousands of years. Nirex commissioned the
British Geological Survey and others to characterise the lithological, hydrogeological and
structural properties of the existing Quaternary deposits as input to the assessment of the long
term safety.

Quaternary Domain Mapping was applied in west Cumbria to assist the understanding and
modelling of the near-surface groundwater recharge and discharge. Domain mapping, applied
extensively in Canada, aims to identify and characterise distinct landform - sediment
associations in terms of their origin, lithology, sequence and structure.

In west Cumbria, Domains were identified from the fragmentary record of Quaternary deposits
that are mainly related to the build-up and deglaciation of the last (Late Devensian/Late
Weichselian) ice sheet. Locally, particularly within incised channels, concealed infilling deposits
of earlier glaciations may be present. The more complete offshore sequence as shown from
seismic reflection surveys of the Irish Sea Basin may also indicate older sediments.

Onshore, domains have been distinguished on the basis of a number of recognisable field and
remotely sensed characteristics, including:

i) sediment-landform associations, e.g. alluvial deposits, glaciolacustrine deposits,
ii) the presence of post-depositional disturbances, eg. glacitectonic thrust and
glacially over-ridden terrains,
iii) recognisable sediment profiles, e.g. thin till on rock.

Examination and logging of critical sections and trial excavation has enabled eight Domains to
be characterised in detail (Nirex 1995).

Lithological sub-division of the Domains into coarse and fine-grained components enables the
broad identification of areas of surface recharge or potential barriers to groundwater flow based
on transmissivity estimates of the domain sequence. Non-seismic ground geophysics (particularly
ground penetrating radar) has further defined the lateral continuity of lithologies and structural
elements. In glacitectonised terrains, both extensional and compressional structures may be
present and disrupt the sequence of highly permeable gravels and sands interbedded with clay-
matrix diamictons and laminated glacilacustrine/glacimarine sediments. Where possible through
the use of sub-surface datasets (e.g. borehole data) lithological profiles can be defined for
Domains. These profiles allow analysis of both the vertical and lateral continuity of the
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Quaternary sequence and also the distribution of deposits within incised buried channels. Such
information assists in developing models of groundwater flow within the Quaternary.
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