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Background Groundwater Models
The widespread occurrence of bromate contamination in the Hertfordshire Chalk aquifer over an Existing groundwater transport models?, do not adequately represent the full range of bromate
area of more than 40km? between the Colne and Lee catchments constitutes an extreme example of transport behaviour which compromises their capacity to make predictions. Particular areas of
a point source contaminant release. Unacceptable concentrations of bromate have already forced concern are:
the closure of a large public supply source and present an ongoing threat to the regional water — The influence of dual porosity transport on past and future evolution of the plume
uality and to other water supply abstractions of both groundwater and surface water. . . .
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° 2 ; 10 Kilometers but show inadequacies in transport modelling, particularly between Hatfield and the Lee Valley.

The Influence of Chalk Karst

The presence of the Palacocene Lambeth group associated with the wunderlying tectonic structure and
geomorphological history of Hertfordshire has led to conditions highly favourable for the development of chalk karst.
Field Surveys have shown a high density of active swallow holes, stream sinks, collapse features and springs developed

Karstic springs supply a large volume
of water to the River Lee

close to the Palacocene Feather Edge between Hatfield and the Lee Valley.
Tracer injections and observation times for 1920’s and 1930’s - SRT
tests at Water End and the Catherine Bourne? Scavenge pumping at Hatfield PWS has indicated a 2 ] -
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Chalk Lithostratigraphy and Structure Summary Conceptual Understanding
Lithostratigraphy has been shown to have a significant influence on the physical properties of The There appears to be a gradation from double porosity dominated transport west of Hatfield to a
Chalk> through sedimentary processes, diagenesis and in affecting response to stress changes. As a karstic dominated character between Hatfield and the Lee Valley. Coupled with a quantitative
result lithostratigraphy controls the aquifer properties such as porosity and permeability. account of the source term*, this will provide the framework, for solute transport modelling in an
Consequently, it is proposed that lithostratigraphy should be used as an indicator of hydrogeological attempt to characterise the distribution of bromate in the aquifer.
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Gradation from Dual Porosity Dominated to Karst Dominated Transport

The variation of the parameters controlling dual porosity transport:- i.e. matrix porosity, fracture Ongoing Work
spacing and fracture style have been considered spatially and with depth in the aquifer. Additional
information on these parameters will be obtained through borehole dilution tracer testing following
the approach of the “Tilmanstone Methodology”®. However, detailed porewater bromate
concentration profiles are required in order to add confidence to this approach and allow an estimate

In order to be able to incorporate these hydraulic conductivity variations and the karst system
appropriately in predictive transport models the hydrodynamic behaviour of the system needs to be
evaluated in a more detailed way than historical tracer test data allow. This will be addressed through

. ~ . a new suite of tracer tests between Hatfield and the Lee Valley in combination with groundwater
of the longevity of pollution in the aquifer.

modelling approaches, including double porosity modelling.
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