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Abstract:
The groundwater regime within the Maynard Creek catchment is poorly defined. Aquifers may exist in
fractured bedrock and surficial, unconsolidated Quaternary deposits. Ski area and residential
development within the catchment has increased water demands. This investigation addresses the
following questions: 1) Do the surficial, unconsolidated Quaternary deposits function as aquifers?; 2)
Can surficial aquifer discharge be distinguished from bedrock aquifer discharge?; and 3) Can the
surficial aquifers be characterized? The techniques used in this investigation include: 1) geologic
mapping; 2) stream hydrograph and flow duration curve analyses; 3) groundwater discharge
monitoring; 4) hydrogeochemical analyses; 5) material sampling; and 6) seismic refraction.

Geologic mapping was completed to delineate potential aquifers. Groundwater discharge features,
including 62 springs, are strongly clustered within surficial deposits. Most springs and seeps, and all
perennial streamflow exist at lower elevations where surficial deposits are thickest. Stream hydrograph
analyses indicate that discharge is sustained by direct surface water runoff and that groundwater
discharge is limited.

Springs within surficial deposits display rapidly increased yields after intense precipitation and
snowmelt runoff. Three perennial springs exist and each discharges from surficial deposits. These
springs yield between 3 lps (0.1 cfs) and 28 lps (1.0 cfs).

Spring water temperatures decrease with increased elevation by 1.0° (1.8°F) per 100 m (328 ft).
Groundwater discharges from surficial deposits have low winter temperatures (2 to 4°C, 36 to 39°F)
that steadily increase through the summer. The average temperature variability of the most persistent
surficial springs is 1.9°C (3.4°F). Water temperatures of bedrock springs are higher (5.0°C, 41°F), with
an average variability of 0.2°C (0.4°F). Water temperatures of discharge from surficial deposits are
rapidly depressed 0.1 to 1.0°C (0.2 to 1.8°F) by meteorological and snowmelt runoff events. The most
productive perennial spring's annual water temperature cycle mimics the annual mean daily air
temperature cycle with a lag time of 60 days.

Specific electrical conductance of all 62 spring waters was 0.16 to 0.50 (mS). This indicates low ionic
concentrations of total dissolved solids and short residence times for stored groundwater. Springs
flowing from surficial deposits discharge Ca (calcium) and HCO3 (bicarbonate) enriched waters. Well
waters derived from bedrock are Na (sodium) and HCO3 (bicarbonate) enriched.

Material sampling and seismic refraction indicate that rock glacier till, undifferentiated till, outwash,
and buried channels are the primary components of surficial aquifers. Porosity, storativity, and
hydraulic conductivity were approximated for Quaternary materials. Rock glacier till, outwash, and
buried channels yield rapid and intermittent groundwater discharge. Undifferentiated tills sustain
perennial stream baseflows. The surficial Quaternary aquifers have development potential, but
excessive winter withdrawals will reduce perennial stream baseflows. 
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