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The Quaternary geologic history of south-central Ontario has seen repeated cycles of
glacial advance and interglacial periods characterized by glaciofluvial and glaciolacustrine
environments. Geologic units present within the study area are believed to represent deposition
within the last ~125,000 years. Aquitards within the study area are generally glacial diamict
(till) units up to ~50m thick, with minor occurrences of what are interpreted to be debris flow
deposits. More permeable deposits generally occur within the glaciofluvial and glaciolacustrine
sequences and these are utilized as aquifers; however, recent investigations have discovered
thick deposits (~50m) of clay and silt-clay rhythmites at depth. The surficial geology of the
study area is dominated by widespread occurrences of till or till with a thin veneer of
glaciolacustrine deposits. As a result, aquitard units control recharge over a large part of the
study area.
Aquitards within the study area have historically been utilized as hosts for municipal
waste facilities and are also considered to provide protection to underlying aquifers utilized for
municipal water supply. The hydraulic properties of these aquitards have been estimated
utilizing a range of methods encompassing a range of scales of observation from lab tests on drill
core (very localized-scale) to regional groundwater tracer tests and flow modelling.

The

resultant estimates of hydraulic properties for these aquitards reflects the effects of both
depositional history and subsequent post-depositional processes.
This talk will explore the current hydrogeological knowledge relating to aquitards in
south-central Ontario. Specifically, the talk will focus on scale issues related to hydraulic
parameter estimation and its relevance to overall groundwater flow system understanding and to
contaminant

transport

processes

in

these

southern

Ontario

aquitard

environments.

Methodologies that will be discussed include physical testing (e.g. pumping tests), isotopic

tracers and modelling. While each method has inherent limitations, the use of multiple methods
helps to reduce uncertainty in parameter estimation.

Ultimately this will lead to more

understandable and usable predictive information for stakeholders and decision makers.
Examples will be provided relating to performance of municipal waste sites and municipal
aquifer protection.

