


would aggrevate existing terrain stability problems on the ski hill. A
study to ameliorate these problems produced a surface and groundwater
control system. This will stabilize slopes in areas where soil slumping

has occurred, or is probable.

The area of emphasis for the study was the lower elevations - below the
treeline - of Whitehore Mountain (Drawing 1) where snowmaking is proposed.
Some slope instability, both natural and man-induced, exists throughout
this area. Visible evidence of instability takes the form of surficial
slumps. These are typically 30 to 50 m long, 20 m wide and 2 m deep. The
instability of the glacial drift soil, which underlies the area, is related
to the soil moisture condition, with failures almost always occurring with-
in a saturated soil. The control of soil moisture content was achieved by
lowering the groundwater surface in localized areas and by restricting

groundwater recharge from water courses and springs.

TOPOGRAPHY AND SURFACE DRAINAGE

The gradient of the central ski runs varies from relatively gentle at the
Whitehorn Mountain base to comparatively steep near the top of the ski
runs. The terrain rises from an elevation of 1660 m at Whiskeyjack Lodge,
at an average gradient of 5° to the base of the ski runs. From elevation
1700 m to 1860 m, slopes are approximately 14°, leveling to 10° towards the
1900 m elevation. The final rise to the top of the ski runs averages a
slope of 20°. Some sections as steep as 30° are also encountered, particu-

larly midway along the Juniper and Men's Downhill runs.






GROUNDWATER CONDITIONS

The hydrogeological exploration indicates that the till varies significant-
ly in the relative proportions of fine and coarse grained material. There-
fore, the distribution of these variable permeability surficial deposits
will have an important bearing on groundwater movement within the slopes
(Drawing 2). Another important factor is the ability of the weathered
bedrock surface to transmit water. Jointed indurated shale bedrock with
iron staining on the joint surfaces indicates an appreciable groundwater
flow at the bedrock surface. During drilling, a discharge of about 0.4 L/s
(5 gpm) was air-lifted from the overburden-bedrock interface. Water moving
downslope in the weathered bedrock is confined by the less permeable till
deposits (high clay or silt content). However, where comparatively
pekmeab]e tills are present (low clay or silt content), groundwater can
selectively move under pressure up into the surficial deposits. This water

can reach the ground surface, forming local swampy seepage zones (Drawing
2)0

Groundwater is therefore moving downslope through two media. Firstly,
through the more permeable of the till units. Secondly, through the

bedrock, especially the weathered upper zone. Meltwater can recharge the

weathered bedrock surface via sandy to gravelly tills in the upper slopes.






depth of 6 m and the water surface at a depth of 4 m below the surface of
the slope, a safety factor of 1.0 would result. If the water surface was

any higher than this position, a failure would ensue at a depth of approxi-

mately 6 m, or less.

The stability analyses assumed a quasi-circular shaped failure surface. A
generalized method of slices was used. This is applicable to both circular
and non-circular slip surfaces. Utilizing an in-house computer program,
GEOSLP, the failure geometry was analysed on a slice-by-slice basis, calcu-
lating driving and resisting forces for each slice. The factor of safety

is proportional to the ratio of resisting to driving forces.

EFFECT OF DRAINAGE AND SNOWMAKING SYSTEMS ON STABILITY

Moisture Balance

Under current conditions, groundwater is recharged from higher elevations
in the Whitehorn slope, as well as from direct precipitation. With the
installation of the snowmaking system, additional moisture will be placed
on the slope. This will contribute to the amount of incoming moisture
during the spring melt period. On the other hand, it is possible to divert
water which is re-entering the slope from springs emerging on the hillside
at approximately elevation 2100 m and below. From a gauging measurement of
the spring emerging near the level of the Whitehorn lodge, it is estimated
that approximately 4.5 L/s (60 igpm) is flowing. By visual comparison, the
other stream has a flow of approximately 3 L/s (40 igpm). These streams

can be diverted away from the slope.
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