
Geotechnical Society of Edmonton November 26, 2009

Urban Geology and Hazards in Alberta:  
A Technology Update 

Urban Geology and Hazards in Alberta:  Urban Geology and Hazards in Alberta:  
A Technology UpdateA Technology Update

Corey Froese, P.Eng., P.Geol.
Section Leader, Geological Hazards

Corey Froese, P.Eng., Corey Froese, P.Eng., P.GeolP.Geol..
Section Leader, Geological HazardsSection Leader, Geological Hazards



Geotechnical Society of Edmonton November 26, 2009

The Alberta Geological Survey (AGS):The Alberta Geological Survey (AGS):

Was formed in 1920 Was formed in 1920 
Has been of the Energy and Utilities Board Has been of the Energy and Utilities Board 

since 1996.   ERCB as of January 1, 2008since 1996.   ERCB as of January 1, 2008
 The specific mission of the AGS is to provide The specific mission of the AGS is to provide 

data, information, knowledge, and advice data, information, knowledge, and advice 
about the geology of Alberta needed by about the geology of Alberta needed by 
government, industry, and the public for government, industry, and the public for 
earthearth--resource stewardship and sustainable resource stewardship and sustainable 
development in Albertadevelopment in Alberta
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Areas of FocusAreas of Focus

Geological Hazards Geological Hazards 
ProgramProgram

Natural Geological Natural Geological 
HazardsHazards

Urban GeologyUrban Geology

Anthropogenic Anthropogenic 
Geological HazardsGeological Hazards

Shallow HazardsShallow Hazards Formation IntegrityFormation Integrity Induced SeismicityInduced Seismicity

Peace RiverPeace River

EdmontonEdmonton

Fort McMurrayFort McMurray

LandslidesLandslides

SubsidenceSubsidence

Shallow GasShallow Gas

SeismicitySeismicity

Expansive SoilsExpansive Soils

InIn--Situ ProductionSitu Production

Salt CavernsSalt Caverns

CBMCBM

Coal GasificationCoal Gasification

Carbon CaptureCarbon Capture

InIn--Situ ProductionSitu Production

Reservoir Reservoir 
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Urban GeologyUrban Geology
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Benchmark StudiesBenchmark Studies
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AdvancesAdvances

•• Data DensityData Density
•• Modeling Tools/Computer HardwareModeling Tools/Computer Hardware
•• Remote Sensing PlatformsRemote Sensing Platforms
•• Web ApplicationsWeb Applications
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Data DensityData Density

1950 1970
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Data DensityData Density

1990 2009
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Data DensityData Density

1970 2009
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Data DensityData Density

Water Well Oil and Gas
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Identifying, characterizing, and 
assessing aquifer complexes in 
the Edmonton-Calgary Corridor 

Identifying, characterizing, and Identifying, characterizing, and 
assessing aquifer complexes in assessing aquifer complexes in 
the Edmontonthe Edmonton--Calgary CorridorCalgary Corridor

Edmonton

Calgary

ECC Groundwater InventoryECC Groundwater InventoryECC Groundwater Inventory
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~188,000 Water-wells~188,000 Water-wells



Geotechnical Society of Edmonton November 26, 2009

Edmonton-Calgary CorridorEdmontonEdmonton--Calgary CorridorCalgary Corridor
Drift (sediment) thickness map of 
the ECC 
Drift (sediment) thickness map of Drift (sediment) thickness map of 
the ECCthe ECC

2348 masl568
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Geological Model:  Peace RiverGeological Model:  Peace River
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Geological Model:  Peace RiverGeological Model:  Peace River
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Geological Model:  Peace RiverGeological Model:  Peace River
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Remote SensingRemote Sensing



Geotechnical Society of Edmonton November 26, 2009

Airborne DataAirborne Data

•• LiLight ght DDetection etection AAnd nd RRanging anging 
((LiDARLiDAR))

•• Airborne Electromagnetic Airborne Electromagnetic 
(Airborne EM)(Airborne EM)
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Airborne Airborne LiDARLiDAR
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Available Available 
LiDARLiDAR 

CoverageCoverage 

www.valtus.comwww.valtus.com
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Available Available 
LiDARLiDAR 

CoverageCoverage 

Airborne ImagingAirborne Imaging
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GOAGOA--Licensed Licensed 
LiDARLiDAR 

Coverage Coverage 
(Current)(Current)
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Peace RiverPeace River
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Peace RiverPeace River
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Landslide Hazard: West SideLandslide Hazard: West Side
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West SideWest Side
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West Side West Side 
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Turtle Mountain LiDARTurtle Mountain LiDAR
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LiDAR Structural StudiesLiDAR Structural Studies
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LiDARLiDAR Structural StudiesStructural Studies
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Upper South PeakUpper South Peak
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LiDAR Structural StudiesLiDAR Structural Studies
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LiDARLiDAR Structural StudiesStructural Studies
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Hazard Zone DelineationHazard Zone Delineation
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Lower South PeakLower South Peak
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Results SummaryResults Summary

Legend
Allan (1933)

BGC (2000)

Hungr (2008)
(Piece-wise failure)
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