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In the spirit of reconciliation, we respectfully acknowledges that the city thi s work focuses on, 

Edmonton, is on Treaty Six Territory, Métis Nation of Alberta Region 4, and is the home of one of the 

largest communities of Inuit south of the 60th parallel.

Edmonton is also named Amiskwacîwâskahikan, which means Beaver Hill House in nêhiyaw/Cree.

We would like to recognize that the land in this area has been marked by centuries by the footsteps 

of the ancestors of diverse Indigenous Peoples, including the nêhiyaw, Dene, Anishinaabe/Saulteaux, 

Nakota Sioux, Niitsitapi /Blackfoot, and Métis peoples.

LAND ACKNOWLEDGEMENT
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Å 3-year collaborative project led by the University of Alberta

Å Funding support from the Alberta Innovates Water 
Innovation Program and project partners, including           
EPCOR, AGS and City of Edmonton

Alberta Innovates ðWater 
Innovation Program

Collaborators

Building water security and climate resilience 
into the City of Edmonton through innovative 
watershed management practices

collaborators:
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The AGS will develop an urban geological model 

using a compilation of subsurface and 

geotechnical data held by the City of Edmonton, 

knowledge from major infrastructure projects by 

EPCOR and previous AGS work in the area

Project Objective
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Geomodel: Property model8

Geomodel: Neogene -Quaternary 
& bedrock zones7

Predictive 3D sandiness model6

Update to geomodel bedrock 
zones5

Update to Neogene -Quaternary 
interpretation4

Update to bedrock topography3

Update to surficial mapping2

Project Scope & Outcomes1

Overview
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a) Red box: study area. Blue area: North Saskatchewan watershed.

b) Study area
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Project Outcomes

Summary

a b

a) Red box: study area. Blue area: North Saskatchewan watershed.

b) Study area

c) filtered view of the geomodel showing N-Q and bedrock zones under 

cities of the Edmonton region. The sandiness probability point cloud is 

filtered to show regions of higher probability of sandiness.

c

ÅNew geological interpretation of LiDAR and 17,889 
wells, with 32,685 well tops added

ÅUpdate to the bedrock topography grid using 
machine learning methodology

Å3D geomodel of the Upper Cretaceous (updated) 
and Neogene-Quaternary (N-Q; new)

ÅLithology property model for N -Q zones 

ÅCoarse-grained sediment probability predictive 
point cloud

üLeading to a more comprehensive understanding of 
the subsurface beneath Edmontonõs urban landscape
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Inputs
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Å First update of Edmonton area surficial geology since 1983

Å High resolution surficial mapping using LiDAR dataset

Geological Mapping Surficial Geology Update

AGS/AER Map 601 This study

previous new
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Well Data Compilation

AGS ôAB Geologyõ database

Alberta Water Well 

Information Database

AGS/Alberta Research Council

City of Edmonton 

geotechnical boreholes

Data

9,668 1,187

2,591 4,443

hydrocarbon wells dataset:

- Dataset types: water wells, 
geotechnical boreholes and investigations, 
digitized datasets, and hydrocarbon wells

- High-quality logs from AGS/ARC and the City 
of Edmonton geotechnical database anchored 
stratigraphic interpretation

VE: 50X

GR logs

BTP grid

total: 17,889 lithologs
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Well Logs

Wells with standardized lithologs

grid: bedrock topography

VE: 50X
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Well Tops

32,685 picks interpreted 

Developed a mappable 
stratigraphy consisting of 
five units:
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Neogene -Quaternary UnitsCross-Section

2
3

4

1

5

1. surface coarsegrained

2. surface clay

3. deltaic deposits

4. till

5. basal coarsegrained

(eolian dunes, modern river deposits)

(Glacial Lake Edmonton deposits)

(pitted delta)

(Glacial debris)

(Empress Group, pre-/inter -glacial river gravels)

W E
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1. River gravel & eolian dunes

2. Glacial Lake Edmonton clay, silt & sand

3. Deltaic deposits

4. Glacial debris (till)

5. Coarse sediment (gravel) deposits

Five sediment packages:

Neogene -Quaternary 
History

Geological 
Setting

AGS/AER INF 126



1 5A G S . A E R . C A

A L B E R T A  E N E R G Y  R E G U L A T O R  |  A L B E R T A  G E O L O G I C A L  S U R V E Y

2D Predictive 
Modelling

Å Provincial scale bedrock topography and sediment thickness 2D 
machine learning model utilized all available bedrock top information:
Å ~170,000 boreholes, outcrops, terrain information, remote sensing spectral data, and 

spatial/autocorrelation features

Å Model developed from (a) single decision tree, through (b) a forest of 
decision trees, to (c) addition of spatial features, and (d) addition of 
auxiliary features  

Bedrock Topography 
Update

a b c d

10 m CI

sediment thickness

Methodology developed in Pawley et al. 2023


