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The Cretaceous Chalk is a very important aquifer in England, and its relatively high 
transmissivity derives essentially from a well-developed network of solutionally-
enhanced fractures and conduits. Inspite of the importance of this aquifer, the 
current regulatory body (Environment Agency of England and Wales) model is 
unrepresentative of the aquifer because it uses a vertically varying hydraulic 
conductivity (K) characterisation with depth, with maximum K occurring at the 
zone of maximum groundwater fluctuation, reducing with depth below the water 
table. This model is in contrast with flow along discrete fractures and conduits in 
the chalk. Like other fractured aquifers, characterisation and delineation of flow 
pathways and hence catchment boundaries is difficult. However, determination of 
flow pathways for source catchment delineation (e.g. identification of 
safeguarding zones around wells) is critical for the effective management and 
protection of the groundwater resource. It also determines the areal extent of 
contamination from known sources, and enables the targeted sampling of flow 
zones e.g. for monitored natural attenuation (MNA).  

In this study, an attempt is made to characterise flow zones in the unconfined 
chalk aquifer of East Yorkshire, which is the northernmost part of the Cretaceous 
Chalk outcrop in England. One of the methods used for the study is the use of the 
open-well dilution method which identifies inflow, outflow, crossflow zones and 
direction and rate of flow in wells under ambient conditions. The results of the 
flow zone characterisation in combination with stratigraphic information on the 
aquifer allows the determination of the development of bedding-controlled 
features such as solutionally-enhanced fractures or conduits. The results have 
implications for catchment management because it will inform a refinement and 
improvement of the regulatory body groundwater model for assessment, 
evaluation and protection of groundwater resource. The method and techniques 
used can be applicable for characterising fractured aquifers in other jurisdictions. 
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Figure 1. Borehole dilution test results at the Kilham Sewage Treatment Works: 
(A) Uniform injection profiles at different times; (B) Darcy specific discharge 
profile; (C) Point test showing stagnation of tracer 

 

  

Figure 2. Borehole dilution test (BDT) results at Tancred Pit Borehole: (A) 
Uniform injection profiles at different times; (B) Point test injected tracer 
profiles; (C) Point dilution tracer mass loss and velocity profiles; 
(D)Interpretation of Tancred Pit BDT results; (E) Southern Science (1994) CCTV 
results
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