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The Oak Ridges Moraine has been a focus of intense hydrogeological analyses for the past
two years. The project has been undertaken under the direction of a partnership of local
government agencies (municipalities and conservation authorities) and has led to the
development of an effective water management tool that is being used to assess the affects of
land use changes (including water allocations) on the overall groundwater flow system.
The success of the modeling effort can be synthesized into four key strategic initiatives: (1)a
focus on data; (2) the incorporation of geological interpretation (as well as hard data) into the
geological analyses; (3) a strong emphasis on understanding the linkage between the
groundwater and surface water systems; and (4) an effective blending of regional scale
thinking with sufficient resolution and detail for local scale analyses.
The data model constructed for the project was designed to effectively accommodate all data
required to adequately undertake water management on a watershed basis. This includes
groundwater, surface water and climate data. A unique approach in building the data model
involved the scanning of nearly 2,000 key reports as well as the digital photographing of all
maps and sections tied to the reports. Ready access all of the data through a pass-worded
web site, as well through appropriate software tools also proved critical.
Another key aspect of the project was a strong focus on understanding the geological
processes and the depositional setting of the Quaternary deposits that make up the moraine.
In addition to simply kriging hard geological data from well records to construct geological
surfaces, an emphasis was placed on incorporating “expert knowledge” in the form of digitized
interpretation lines into the kriging process. This ensured continuity of valley systems, and
allowed for layer pinch-outs to be effectively represented.
The model, although regional in its geographical area (8,000 km2), was developed on a 100 m
mesh size. This ensured that a sufficient number of cells were present between headwater
streams for a local groundwater flow systems to develop. Calibration of the model was partially
tied to flux measurements taken in headwater streams in the form of low flow measurement
surveys. This focus on stream systems allowed for these groundwater dependent, sensitive
headwater streams to be evaluated against changes in land use or water allocation strategies.
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Buried valley aquifers are an important source of water supply to many communities in
Ontario. They are likely to be of increasing significance to water resource managers as interest
grows in source water protection, security of supply and in constraining estimates of
watershed-scale water balances. To date, prospecting methods for this aquifer type have
seldom used modern exploration techniques to discover, target and assess their reservoir
potential and flow-system properties. This work outlines the exploration strategy employed
near Caledon East in the upper Credit Valley watershed, southern Ontario.
Sparse archival borehole data were used to target a poorly-defined ~E-W trending bedrock
valley, which appears to connect eastward with the larger Laurentian valley. High-resolution
geophysical and geological data were collected to investigate the extent, depth and
architecture of the suspected bedrock valley and its sedimentary fill. This work included ~10
line-kms of reflection seismic data in 3 profiles spaced at intervals of 4-6 km, downhole
geophysics, and, detailed sediment logging data from an ~180 m-deep, continuously cored
borehole. Several cored boreholes from a nearby landfill investigation provide additional
detailed geological context.
Resuls of this work confirm the presence of and delineate the suspected bedrock valley that is
~100 m deep and ~2-4 km wide. The valley appears to trend and widen to the northeast.
Seismic reflector patterns tied to borehole data show 3 main elements. A basal, semicontinuous, high-amplitude reflector, seismic facies (A), is interpreted as shale and limey
bedrock of the Georgian Bay Formation. An overlying ~10-100 m thick package of highamplitude, less continuous, truncated and inclined reflectors of seismic facies (B), interpreted
as stacked sand and gravel sets with cut-and-fill and cross-bedding structures. This gravel
facies is inferred to represent high-energy deposition from a subglacial fluvial system. An
upper 80-170 m thick, low-amplitude, weakly-planar seismic facies (C) is interpreted as sand
and silt. Borehole data indicate increasing mud content upward in the top 100 m of facies C.
This succession is interpreted to correlate with the regional Oak Ridges Moraine and Halton
Till stratigraphic units. Similar structures and coarse sediments have been interpreted from
seismic facies and confirmed with continuous core in the region. Coarse sediment of unit B
provides an ~100 m thick and ~2 km-wide target for hydraulic testing. Estimates of
depositional flow directions will aid in the monitoring and assessment of this potentially
significant aquifer.
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