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Background - Landslides

Landslide factors described by Clifton 
Associates

Depth to bedrock shale at the shoreline.

• In this area the bedrock shale is above the lake level 

at the shoreline.

Depth of groundwater table.

• High pore water pressure associated with increase in 

ground water table, caused by excessive infiltration.

Slope Grades

• Placing fill at the top of the slope

• Erosion or removal of soil from the base of the slope.



Landslides Along Last Mountain Lake



Grandview Beach, SK



Lumsden Beach, SK



Regina Beach – A town on a landslide

Prepared By: Clifton Associates



• All of Bueno Vista is on the slope of the crest of a     
complex landslide.

• Landslides formed 12,000 years ago when glacial 
meltwater cut through into the bedrock shale.

• Slopes are multiple retrogressive landslide blocks 15 m 
to 60 m in width with slope angles 4°-7°.

• Movements  - <10 mm per year to 200 mm  in < 1week.

• Catastrophic movements to endanger life not recorded 
but damage to infrastructure over time is common.

Landslide Facts



• Landslides are typically triggered by high pore water 
pressures associated with increases in the 
groundwater table. 

• Factors which affect the depth to groundwater on the 
slopes include:

• aquifers

• climatic conditions 

• activities related to urbanization and development

Depth Groundwater Table



• Landslides are sensitive to the redistribution of weight on 
the slope.  The building weight is not as significant as the 
weight of fill added or soil excavated and removed.  

• Fill added to the upper portion of the landslide will 
increase the driving force and the removal of fill near the 
toe of the landslide at the lake shore will remove the 
buttress of material supporting the valley wall. 

• The impact of regrading on the slopes is complex and 
unpredictable and should be minimized.

• The landslide toe along the lakeshore is typically the 
most sensitive area for regrading.

Slope Regrading



• Natural drought resistant vegetation should be used 
which does not require irrigation.  Excessive watering of 
lawns and gardens should be avoided.

• All slopes should be vegetated to promote water 
withdrawal from the soil

• Water line monitoring, inspections, redesign and prompt 
repair should be completed to reduce water losses into 
the slope

• Septic tanks should be tested for leakage and repaired 
or replaced as required

• Septic fields should be decommissioned and prohibited. 

• Standing water on the surface needs to be removed –
it becomes groundwater and increases the risk of 
having a landslide

ll

Best Practices –Water Management 



All of Bueno Vista is on a complex landslide and is very 
sensitive to:

• Rise in groundwater table

• Even small amounts of fill or excavation

Landslides are aggravated by:

• Current wet cycle

• Standing water at the top of the valley and along the 
valley walls

• Development

• Erosion of lakeshore

FACT



There are no economical geotechnical measures to stabilize 
the valley wall landslides at Regina Beach.

The best measure to prevent/minimize slumping is to reduce 
the ability of surface water to enter the ground.

The landslides will continue to move at varying rates at 
various locations in response to the landslide factors.

Conclusions


