
2018 
Research, Development, and 
Innovation Report 



R&D SUMMARY    

Welcome to BGC’s 2018 R&D report. This is the 
fourth annual summary of BGC’s research, 
development, and innovation. The report has grown 
in content parallel to our investment in R&D. In the 
following pages you’ll �nd examples of BGC’ers 
stretching beyond their day-to-day work to connect 
with our partners, academic colleagues, and clients 
through projects and initiatives that are helping
to advance the state of applied earth science 
practice. If something here catches your attention, 
get in touch with those involved – they would love to 
hear from you.

The leadership and structure of our R&D team has 
evolved over the last year. This past year, Matt Lato 
took up the reins on the R&D program with 
continued support from the proposal review 
committee (Lukas Arenson, Matthias Jakob, Mike 
Porter, Alex  Baumgard, Derek Kinakin). Reach out 
to Matt with your ideas; he’s got the information,
tools, and funding advice to get you up and running 
quickly and efficiently.

This report would not exist without the dedicated 
work of several people:

• Jana Purmalis managed the compilation of the 
publication list, with assistance from Joanna 
Hobson and Krista Smith.

• Bill Burton, Bryan Baker, and Geoff Claypool 
provided review and input.

• Beth Hawthorn designed the layouts and graphics 
of the report.

Please thank them for their excellent work when you 
see them. We also thank all the contributors to the 
report. The stories and project summaries are a 
great addition to the report content.

Finally, I’d like to thank all of those who worked with 
me, Roy May�eld, and the management team as we 
evolved the R&D program from 2015 to now. I can’t 
wait to see where all BGC’ers and our new R&D 
leadership take things over the next few years.

Derek Kinakin

Experimenting Our Way Forward

Discovery sustains our 
sense of curiosity; a 
curiosity that inspires 
exploration beyond
our project boundaries 
to advance our 
understanding of soil, 
water, and rock
mechanics.
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4% Of Revenue 
Invested in R&D

28 R&D
Projects

24 Journal 
Papers

51 Conference 
Papers

5 Keynote 
Lectures26,500 Hours Spent 

on R&D

9 Adjunct 
Professors

People Contributed 
to R&D Projects141

The future cannot be predicted, 
but futures can be invented.    
    -Dennis Gabor

75 BGC 
Authors

11 University
Collaborations
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Keynote 
Lectures

INTERNAL R&D PROJECTS

BGC’s goal to be the world leader in applied
earth science practice requires us to create 
new techniques and technologies through
research and development. Discovery sustains 
our sense of curiosity; a curiosity that inspires 
exploration beyond our project boundaries to 
advance our understanding of soil, water, and 
rock mechanics.

Through BGC’s purpose of pioneering
responsible solutions to complex earth
science challenges, we have embraced our
curiosity and invested in R&D projects across
the organization. Our R&D initiatives are
designed to advance our people, processes,
and products to generate outcomes that could
not otherwise occur.

In 2018, over 125 BGC personnel worked on
17 different internal R&D projects. Internal
R&D projects are managed and executed by
BGC personnel and typically involve
multi-disciplinary teams to bring ideas to
fruition. Our projects involve partnerships with

4% Of Revenue 
Invested in R&D

clients, academics, industry, and 
policymakers. Together, we direct our efforts 
towards solving real world problems. The 
projects range from proof-of-concept ideas to 
full-scale development and implementation 
programs. 

Over the past year, we made a conscious 
effort to harness machine learning and
data science capabilities to solve complex 
applied earth science problems. Applications 
include predicting �ood conditions in rivers, 
detecting anomalous data from a network of 
tens of thousands of stream �ow gauges 
across North America, and pioneering 
advanced methods for testing complex soil 
and rock behaviour.

Our internal R&D projects are listed in the
next section, with three of our major
developments – CambioTM, AdaTM, and the 
direct shear machine – showcased in the 
pages that follow.  

Over 125 BGC Staff Worked on 17 Different Internal Projects
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Hydrogeomorphology & Climate Change
Principal investigators: Matthias Jakob, Kai He, Trevor Owen
Description: Updated 2009 work on debris �ows and climate 
change to re�ect the latest climate models and predictions.  
    
Debris Flow and Debris Flood Susceptibility 
Modelling
Principal investigators: Kris Holm, Matthieu Sturzenegger
Description: Developed and tested methods and tools that, in 
combination with BGC’s existing River Network Tools  (RNT), can 
be used to regionally assess debris �ow and debris �ood 
susceptibility at a screening level of detail.
     
Total Pit Slope Analysis
Principal investigators: John Whittall, Warren Newcomen
Description: Developed a web-based database allowing BGC 
and our clients to contribute case studies of pit slope instabilities 
to this centralized online location.
     
Snow Avalanche Dan3D Calibration
Principal investigators: Mike Conlan, Dave Gauthier, Katherine 
Johnston  Description: Applied DAN3D to snow avalanches for 
initial testing of runout models for North American terrain. 
    
Scour Hole Growth Predictions
Principal investigators: Pascal Szeftel, Amit Mann
Description: Developed improved methods to predict the growth 
of scour holes during �oods and the ultimate scour hole 
dimensions. 
   
Climate-Adjusted Peak Flow Analyses
Principal investigators: Matthias Jakob, Elisa Scordo, Rob 
Millar, Kai He  Description: Completed time series analyses of 
data from the Squamish, Elaho, and Lillooet river watersheds to
identify climate trends and correlations to regional climate data.

Borehole Televiewer Surveys for Water Well 
Rehabilitation
Principal investigators: Jonathan Findlay, Reid Pert, Wesley 
Tibbet, Jordan Harrington, Marc Hodder   
Description: Completed trial surveys of large diameter municipal 
water wells with acoustic and optical televiewer probes to image 
the interiors of wells. The collected data was analyzed to 
characterize the condition of the wells.
  
Cambio, RNT, and PNT
Principal investigators: Sarah Newton, Eldon Wong
Description: Continued with our �agship research and 
development project through 2018. The data capture, analysis 
tools, and reporting tools are being modernized to take 
advantage of powerful database and mobile software tools.  
 
Machine Learning Flood Forecasting 
Principal investigators: Pat Grover, Kai He
Description: A pilot study was done to test using machine
learning techniques and stream monitoring data to predict �ood
conditions in rivers.

      

RiverFlow2D GPU Evaluation
Principal investigators: Pat Grover, Marc Trottier
Description: Tested and evaluated RiverFlow2D for use as a

regional �ood modelling tool.     
 
Trend Analysis Tool
Principal investigators: Marc Adams   Description: Developed 
to be utilized in assessing trends within groundwater and surface 
water quality data sets. The tool can apply a number of trend 
analyses approaches, including maximum likelihood estimation 
linear regression and versions of Mann-Kendall. It also utilizes 
Theil-Sen or Akritas-Theil-Sen approaches to manage non-detect 
results. 

     
Critical State Line Testing Round Robin
Principal investigators: Mike Billings, Simon Dickinson
Description: Participated in a research program organized
by the University of Western Australia in a critical state triaxial 
testing round robin to aid in a larger research project on the topic 
of static liquefaction. The purpose of this round robin is to 
establish what reliability can be expected when determining the

critical state line (CSL) of tailings material.    

GeoRA Program 
Principal investigators: Alex Baumgard
Description: Provided a physical forum for current university 
graduate students and researchers from multiple institutions to 
work on aspects of their research in a collaborative and open 
environment.

     
The AdaTM Platform
Principal investigators: Gerald Magnusson, Bill Burton, Lucy 
Lee, Ivy Li, Matt Lato, Brent Mooder, Bryan Baker
Description: Continued development of a software
application capable of converting GIS data into HoloLens
compatible �les allowing the rapid creation of augmented reality
visualizations.

    
Landform Design Tools
Principal investigators: Julian McGreevy, Shelby Demars, Brent 
Mooder  Description:  Updated 2009 work on debris-�ows and 
climates change to re�ect the latest climate models and 

predictions. 
    
Bank Erosion Method Improvement
Principal investigators: Sarah Davidson, Daphnee Tuzlak
Description: Ongoing research into detailed bank erosion 
assessments on both gravel-bed and �ne-grained streams to 

improve our predictive bank erosion models.    
 
Rock Joint Direct Shear Test Machine
Principal investigators: Ian Stilwell, Simon Dickinson, Mike 
Billings Description: Designed and fabricated an innovative 
frame and hydraulic system to increase the efficiency and quality

of direct shear testing of rock joints.    

PROJECT HIGHLIGHTS 26,500 Hours spent 
on R&D
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CAMBIO

Cambio is BGC’s geohazard risk management 
software, which was developed starting in the late 
1990s to support the Canadian pipeline industry. 
Over the past 20 years, Cambio has grown to 
support geohazard risk management for over 
300,000 km of pipelines for 18 pipeline operators in 
North America. Inventories of geohazard crossings 
are stored within Cambio. The annual probability of 
pipeline failure is estimated at each crossing based 
on available data, from desktop screening level 
assessments through to detailed investigations. 
When combined with estimates of failure 
consequences, hazard-speci�c risks can be 
compared to quantitative risk assessments of other 
pipeline integrity threats so that operators can 
make effective and risk-informed decisions. 

On July 22, 2018, BGC released a new version of 
our geohazard management software, Cambio 3. 
Cambio 3 was developed by BGC’s software 
development team working alongside our 
geoscientists and engineers. The Cambio web 
application consists of an ESRI ArcGIS database 
and map, risk calculation algorithms, as well as 
real-time �ood, seismic, and rainfall monitoring. 
Cambio’s real-time monitoring components 
integrate site-speci�c geohazard data with BGC’s 
10,000,000 km stream network (River Network 

ToolsTM), as well as stream�ow, precipitation, and 
earthquake data available from the United States 
Geological Survey, Water Survey of Canada, 
Environment and Climate Change Canada, and 
National Resources Canada. Cambio is 
cloud-hosted on Microsoft Azure, providing 
maximum reliability and availability. 

BGC also created a companion mobile application, 
used by our engineers and geoscientists to collect 
data in the �eld during pipeline geohazard 
inspections. The mobile app synchronizes with the 
Cambio web app, so that inspection results can be 
reviewed the same day in the office, providing rapid 
delivery of inspection results to clients. 

Use of Cambio is now expanding beyond the North 
American pipeline industry to additional continents 
(South America and Australia) and industries 
(including road, rail, mining, municipal and 
residential development). In the near future, BGC 
aims to further enhance Cambio’s capabilities to 
organize other types of geodata (including 
information acquired by satellites), and to employ 
arti�cial intelligence to improve hazard identi�cation 
and risk algorithms, allowing risk-informed decision 
making to help reduce the impacts of geohazards 
worldwide.

BGC’s Geohazard Risk Management Software 
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THE ADA PLATFORM

The Ada Platform is bringing projects to life through 3D holographic visualization on the Microsoft HoloLens, 
the world’s �rst self-contained wearable holographic computer. Ada combines 3D terrain and survey data, 
engineering designs, and real-time computer graphics. It enables experts and community members to walk 
around and interact with a virtual version of a project from any angle or point in time. Environments can be 
animated and presented at true scales to immerse the user in a project from anywhere in the world. 
Furthermore, users can share environments and explore a design together.

“It's amazing to see how BGC's innovative Ada Platform has leveraged Microsoft HoloLens technology to bring 
complex infrastructure projects to life in a way that simpli�es, captures attention and creates better 
understanding,” said Mark Speaker, industry solutions executive, Microsoft Canada.

2018 ADA PROJECTS

28 R&D
Projects

Bringing Complex Infrastructure Projects to Life

Holographic visualization allows people to 
interact with and control their experience, 
which facilitates the generation of a deeper 
understanding of 3D data and environments 
and their changes over time. It enables 
shared experiences that strengthen 
understanding. It creates a shared vision, a 
common reality that allows meaningful 
input, and facilitates decision making based 
on science, facts, and evidence.

BGC has delivered over 30 client projects 
and prototypes utilizing the power of Ada.
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DIRECT SHEAR STRENGTH
BGC’s Custom Designed and Built Rock Direct Shear Testing Apparatus

Direct shear testing is commonly performed by engineers to help estimate the shear strength of natural 
discontinuities in rock. Over the years, a wide range of methods, equipment, and procedures have been 
developed to carry out these tests. BGC designed and built a custom rock direct shear testing apparatus to 
overcome several limitations inherent in the typical equipment and methodologies utilized in the industry today.  

The following key features and innovative solutions were incorporated into the apparatus:

•  Shear and normal loads are applied by servo-controlled, 40 kN hydraulic cylinders. Full control of these 
loads allows testing under constant normal load, constant normal stiffness, or constant stress conditions.

•  Loads and displacements are read and adjusted every nine milliseconds allowing for precise control 
throughout the test.

•  Samples are secured to the equipment by a new method developed by BGC. Samples are cut
close to and parallel to the discontinuity surfaces and secured to 30 x 30 cm metal plates using a
quick-setting, high-strength epoxy adhesive. They are cut with a commercially available bridge
saw, modi�ed by BGC, using a thin, continuous rim diamond blade. This new method of �xation
is much faster and more accurate than the traditional method of encapsulation using plaster.

•  Shear and normal displacements are restricted to purely linear motion by low-friction linear rail guides, 
which prevents rotation of the sample and development of unwanted stress concentrations.

 
•  Shear and normal loads are measured by a single triaxial load cell, placed under the shear sample plate. 

With this con�guration, the normal and shear loads applied to the lower sample are measured directly, and 
the effects of friction are effectively bypassed. The effects of friction are seldom accounted for in 
commercial testing and can be signi�cant, particularly when testing under low normal stresses.
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UNIVERSITY COLLABORATIONS

BGC’s university collaboration has continued to grow over the last year to include sponsorship of research chairs and 
programs, support and collaboration with individual graduate research initiatives, as well as the introduction of the GeoRA 
program. These collaborations have been with both local and international institutions spanning several business sectors 
and technical disciplines. They further strengthen BGC’s connection and commitment to leading universities. BGC is proud 
to call several Adjunct Professors members of our team, including:
 

•  Carl Mendoza (Prof. Emeritus, University of Alberta): Simon Fraser University & University of Waterloo 
•  Dave Gauthier: Queen's University 
•  Ethan Faber: Colorado School of Mines  
•  Gabi Walser: Red Rock Community College in Lakewood, Colorado 
•  Lukas Arenson: University of Manitoba 
•  Matt Lato: Queen's University and Affiliate Professor at Colorado School of Mines
•  Matthias Jakob: University of British Columbia

These BGC staff act as primary, secondary or external co-supervisors and advisors on various M.Sc. and Ph.D.-level 
theses in North America and Europe.

Furthermore, Carl Mendoza is the principal investigator of two major research programs at the University of Alberta: (i) 
Hydrogeologic Investigations of Sandhill Watershed and Perched Analogues, and (ii) Ecohydrogeologic Investigation of 
Opportunistic and Constructed Wetlands on Syncrude’s Mildred Lake Lease. Carl participates in and advises various other 
research programs. Additional universities BGC staff collaborate with on research include the BC Institute of Technology, 
Colorado School of Mines, Memorial University of Newfoundland, Queen’s University, Simon Fraser University, University 
of British Columbia, and University of Cambridge, UK.

BGC staff have also been nominated to serve on prestigious research selection committees. Lukas Arenson, for example, 
is currently chairing the NSERC Scholarships and Fellowships Competition Committee for Civil and Industrial Engineering. 
Other staff have given guest lectures, including Dr. Hamid Karimian, Mr. Chris McKane, and Dr. Alex Baumgard, at UBC; 
and Mr. Jorge Troncoso, at the Catholic University of Chile in Santiago, on topics such as pipeline engineering, 
foundations, and prevention of tailings dam failures.

Lastly in 2018, BGC initiated the GeoEngineering and Geoscience Research Accelerator (GeoRA) program. The program 
brought local and international graduate researchers in various �elds of earth sciences (both traditional and applied) 
together to work collaboratively over an intensive three-month period. The intent was to break down the silos of research 
that can occur within university departments.

The students were encouraged to engage with BGC staff and utilize their expertise, while sharing research developments 
from their home universities. Their interests spanned geochemistry, geohazards, permafrost, seismic assessment, and 
rock mechanics. 

Advertisements for the 2018 GeoRA program were sent 
out to over 20 local and international universities where 
BGC has relationships with research staff. Six applicants 
were selected for the inaugural program and came from:

•  Kathmandu University, Nepal
•  Queen’s University, Canada 
•  University of British Columbia, Canada
•  University of Lausanne, Switzerland  
•  University of Rome, Tor Vergata, Italy 
•  Universitat Politecnica de Catalunya, Spain

11 University
Collaborations

•  Development of an improved user interface for 
the debris runout modelling software DAN3D 

•   A journal paper critically evaluating the 
permafrost modelling capabilities of two �nite 
element software packages including Plaxis and 
Code-Bright

Highlights from the 2018 GeoRA: 

Helping to Develop the Next Generation of Geoprofessionals
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UNIVERSITY COLLABORTATIONS 

BGC / Student Design Projects: 

Tailings Impoundment Area Expansion Project 
UBC Geological Engineering 
BGC Team: Chris Tingley, Steve Boileau, Jack 
Carrigan 

Oil Sands Closure Design 
UBC Geological Engineering 
BGC Team: Julian McGreevy, Brent Mooder, Brie 
Shaw 

Open Pit Mine Design
Queen’s Geological Engineering
BGC Team: Erika Schmidt, Lauren Vincent, Anne 
Clayton 

Railway Rockfall Hazard Mapping
Queen’s Geological Engineering 
BGC Team: Dave Gauthier, Stephanie Bale 

Tsunami/Landslide Risk Assessment
Queen’s Geological Engineering
BGC Team: Dave Gauthier, Garrett Miller 

Advancement of Meshless Models for Modelling 
of Shallow Water Flows to Support Regional 
Scale Hydrodynamic Models  
University: Memorial University of Newfoundland
Researchers: Scott MacLachlan
BGC Leads: Elisa Scordo, Pat Grover

Low Cost Photogrammetry Monitoring
University: Colorado School of Mines
Researchers: Ryan Kromer, Gabe Walton
BGC Leads: Matt Lato, Dave Gauthier, Lauren Hutchinson, 
Scott Anderson

InSar for Landslide Displacement Maps
University: Simon Fraser University
Researchers: Bernard Rabus, Farnoush Hosseini
BGC Leads: Marc-Andre Brideau, Matt Lato

Rock Fall Hazard Assessments
University: University of British Columbia
Researchers: Siobhan Whatcoat, Scott McDougall
BGC Leads: Mike Porter, Dave Gauthier, Sarah Kimball

Permafrost Partnership Network
University: Carleton University
Researchers: Stephan Gruber BGC Leads: Lukas Arenson

Trigger Mechanisms of Landslides Affecting 
Pipelines
University: University of Cambridge
Researchers: Geoff Eichhorn BGC Leads: Alex Baumgard

Automated Analysis of LiDAR and Aerial Images
University: Queen’s University
Researchers: Richard Carter, Jean Hutchinson
BGC Leads: Dave Gauthier

BGCs Numerical Data Processing System 
(NDPS)
University: BC Institute of Technology
Researchers: Various students BGC Leads: Pat Grover

Railway Ground Hazard Research Program 
(RGHRP)
University: Queen’s University Researchers: Jean Hutchinson
BGC Leads: Chris Bunce, Dave Gauthier, Matt Lato, Megan van 
Veen

Underground Pipeline Trenchless Construction
University: University of Alberta
Researchers: Alireza Bayat BGC Leads: Pete Barlow

Bio-Geocementation of Tailings
University: Queen’s University Researchers: Pascale 
Champagne BGC Leads: Vanessa Mann, Brent Mooder 

Active University Partnerships
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PUBLICATIONS

In 2018, BGC staff contributed over 80 new publications and 
presentations to the applied earth sciences �eld, covering research topics 
related to soil and rock mechanics, hydrology, hydrogeology, 
geochemistry, seismology, permafrost, geohazards, risk assessment, 
climate change, mine closure, pipeline safety, remote sensing, augmented 
reality, and data management.

BGC staff appeared as co-authors on 23 peer-reviewed journal articles, in
addition to ful�lling editorial roles with several journals, including the
Canadian Geotechnical Journal, Frontiers in Earth Science - Cryospheric
Sciences, Landslides, and Permafrost and Periglacial Processes.

Staff took part in conferences across the globe, presenting more than 50
papers, posters, and talks at industry events held throughout North
America, South America, Europe, Asia, and Africa. Several received 
awards and recognition for their contributions, including Dr. Matt Lato, who 
was selected to deliver this year’s CGS Colloquium Lecture at the 
Canadian Geotechnical Conference in Edmonton. 

Journal / Trade Publications
•  Canadian Geotechnical Journal
•  Cold Regions Science and Technology
•  Ecohydrology
•  Environmental Geotechnics
•  Geophysical Research Letters
•  Geostrata 
•  Geotechnical News 
•  Hydrological Processes
•  International Journal of Rock Mechanics and

Mining Sciences
•  Journal of Geotechnical and Geoenvironmental 

Engineering
•  Journal of Hydrology
•  Landslides
•  Marine and Petroleum Geology
•  Mine Water and the Environment
•  Natural Hazards and Earth System Sciences
•  Rock Mechanics and Rock Engineering
•  Scientific Reports
•  The Cryosphere
•  Water Resources Research

BGC published 80+ papers in 2018
51 were presented at 21 different conferences on 5 continents

Conferences
•  ATCOLD Symposium Hydro Engineering
•  Canadian Geohazards Conference
•  Canadian Geotechnical Conference and Joint 

CGS/IAH-CNC Groundwater Conference
•  Canadian Water Resources Association Conference
•  CIM Convention
•  Congreso Argentino de Mecánica de Suelos e 

Ingeniería Geotécnica
•  EGU General Assembly
•  European Conference on Permafrost
•  GEO-Summit Conference
•  IAEG Congress
•  International Conference on Acid Rock Drainage
•  International Conference on Fluvial Hydraulics
•  International Conference on Mine Closure
•  International Conference on Scour and Erosion
•  International Oil Sands Tailings Conference
•  International Pipeline Conference
•  International Seminar on Tailings Management
•  International Snow Science Workshop
•  International Symposium on Block and Sublevel 

Caving
•  JTC1 Workshop on Triggering and Propagation of 

Rapid Flow-like Landslides
•  Resources for Future Generations
•  Seismology of the Americas
•  U.S. Rock Mechanics / Geomechanics Symposium 
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BGC’s goal to be the world leader 
in applied earth sciences practice 
requires us to create new 
techniques and technologies 
through research 
and development.



JOURNAL ARTICLES 

A Hydrogeological Landscape Framework to Identify Peatland Wild�re 
Smouldering Hot Spots  | Ecohydrology
Hokanson, K. J., Moore, P. A., Lukenbach, M. C., Devito, K. J., Kettridge, N., 
Petrone, R. M., Mendoza, C. A., & Waddington, J. M. 

An Analysis of Failure Mechanism Constraints on Pre-Failure Block 
Deformation Using TLS and Roto-Translation Methods  | Landslides
Rowe, E., Hutchinson, D. J., & Kromer, R. A.

Beyond Regime: A Stochastic Model of Floods, Bank Erosion, and 
Channel Migration | Water Resources Research
Davidson, S. & Eaton, B. C.

Biotic and Abiotic Sequestration of Selenium in Anoxic Coal Waste 
Rock | Mine Water and the Environment
Deen, S. G., Bondici, V. F., Essil�e-Dughan, J., Hendry, M. J., & Barbour, S. L.

Change Detection in Drill and Blast Tunnels From Point Cloud Data
International Journal of Rock Mechanics and Mining Sciences
Walton, G., Diederichs, M. S., Weinhardt, K., Delaloye, D., Lato, M. J., & 
Punkkinen, A.

Combining Temporal 3D Remote Sensing Data With Spatial Rockfall 
Simulations for Improved Understanding of Hazardous Slopes Within 
Rail Corridors | Natural Hazards and Earth System Sciences
van Veen, M., Hutchinson, D. J., Bonneau, D. A., Sala, Z., Ondercin, M., & 
Lato, M. J. 

Discussion of 'Case Study: Oso, Washington, Landslide of March 22, 
2014 - Material Properties and Failure Mechanism' by Timothy D. Stark, 
Ahmed K. Baghdady, Oldrich Hungr, and Jordan Aaron
Journal of Geotechnical and Geoenvironmental Engineering
Keaton, J. R., Wartman, J., Anderson, S. A., Benoît, J., dela Chapelle, J., 
Gilbert, R., & Montgomery, D. R.

Disturbance Impacts on Thermal Hotspots and Hot Moments at the 
Peatland-Atmosphere Interface | Geophysical Research Letters
Leonard, R. M., Kettridge, N., Devito, K. J., Petrone, R. M., Mendoza, C. A., 
Waddington, J. M., & Krause, S.

Field Performance of a Peat Railway Subgrade Reinforced with Helical 
Screw Piles  | Canadian Geotechnical Journal
Wheeler, L. N., Hendry, M. T., Take, W. A., & Hoult, N. A.

Fully Coupled Heat and Water Dynamics Modelling of a Reclamation 
Cover for Oil Sands Shale Overburden | Journal of Hydrology
Huang, M., Ireson, A. M., Barbour, S. L., DeMars, S., & Appels, W. M.

Ground Thermal and Geomechanical Conditions in a Permafrost-
affected High-Latitude Rock Avalanche Site (Polvartinden, Northern 
Norway)  | The Cryosphere
Frauenfelder, R., Isaksen, K., Lato, M. J., & Noetzli, J.

Groundwater Flow and Storage Processes in an Inactive Rock Glacier
Hydrological Processes
Harrington, J. S., Mozil, A., Hayashi, M., & Bentley, L. R. 

Karrat Fjord (Greenland) Tsunamigenic Landslide of 17 June 2017: 
Initial 3D Observations  | Landslides
Gauthier, D., Anderson, S., Fritz, H. M., & Giachetti, T.

Large-Scale Direct Shear Testing of Compacted Frozen Soil 
Under Freezing and Thawing Conditions
Cold Regions Science and Technology
De Guzman, E. M., Stafford, D., Alfaro, M., Dore, G., & Arenson, L. U. 

Measuring Displacements of the Thompson River Valley 
Landslides, South of Ashcroft, BC, Canada, Using Satellite 
InSAR |  Landslides
Journault, J., Macciotta, R., Hendry, M., Charbonneau, F., Huntley, 
D., & Bobrowsky, P. T.

PCATS Triaxial Testing: Geomechanical Properties of 
Sediments from Pressure Cores Recovered from the Bay of 
Bengal During Expedition NGHP-02
Marine and Petroleum Geology
Priest, J. A., Hayley, J. L., Smith, W. E., Schultheiss, P., & Roberts, J. 

Potential In�uence of Nutrient Availability Along a Hillslope: 
Peatland Gradient on Aspen Recovery Following Fire
Ecohydrology
Depante, M., Petrone, R. M., Devito, K. J., Kettridge, N., Macrae, 
M. L., Mendoza, C., & Waddington, J. M. 

Rockfall Risk Management Using a Pre-Failure Deformation 
Database  | Landslides
Kromer, R. A., Rowe, E., Hutchinson, D. J., Lato, M. J., & Abellán, A.

Seasonal Deformations Under a Road Embankment on 
Degrading Permafrost in Northern Canada
Environmental Geotechnics
Kurz, D., Flynn, D., Alfaro, M., Arenson, L. U., & Graham, J.

Should BC Plan for the 1:10,000 Probability Landslide Event?
Geotechnical News
Jakob, M., Friele, P., Porter, M. J., Hungr, O., & McDougall, S.

Solving America's Aging Infrastructure Problem with Better 
Data | GEOSTRATA  | Anderson, S. 

The 2015 Landslide and Tsunami in Taan Fiord, Alaska
Scienti�c Reports
Higman, B., Shugar, D. H., Stark, C. P., Ekstrom, G., Koppes, M. 
N., Lynett, P., Dufresne, A., Haeussler, P. J., Geertsema, M., 
Gulick, S., Mattox, A., Venditti, J. G., Walton, M. A. L., McCall, N., 
Mckittrick, E., MacInnes, B., Bilderback, E. L., Tang, H., Willis, M. 
J., Richmond, B., Reece, R. S., Larsen, C., Olson, B., Capra, J., 
Ayca, A., Bloom, C., Williams, H., Bonno, D., Weiss, R., Keen, A., 
Vassilios, S., & Loso, M. G.

The In�uence of Vertical Cylindrical Tetrahydrofuran Hydrate 
Veins on Fine-Grained Soil Behavior
Canadian Geotechnical Journal
Smith, W., Priest, J. A., & Hayley, J. L. H. 

The Leeb Hardness Test for Rock: An Updated Methodology 
and UCS Correlation  | Rock Mechanics and Rock Engineering
Corkum, A. G., Asiri, Y., El Naggar, H., & Kinakin, D. 

The Use of Fiber Optic Sensing to Measure Distributed Rail 
Strains and Determine Rail Seat Forces Due to a Moving Train
Canadian Geotechnical Journal
Wheeler, L. N., Take, W. A., Hoult, N. A., & Le, H. 

Women in Canadian Geotechnique
Geotechnical News  |  Lougheed, A.

CONFERENCE PAPERS, 
PRESENTATIONS, AND POSTERS

3D Block Erodibility: Real-Time Monitoring in an Unlined Rock 
Spillway Channel
ATCOLD Symposium Hydro Engineering (Vienna, Austria)
George, M. F. & Sitar, N.

3D Predictive Analytics for Geohazard Decision Making
GEO-Summit Conference (Harrison Hot Springs, BC)
Whittall, J. & Gauthier, D.

A Distributed Temperature Sensing Approach to Mapping 
Mountain Permafrost
European Conference on Permafrost (Chamonix, France)
Harrington, J. S. & Hayashi, M.

A Paleoseismic Investigation of the Northern Teton Fault at the 
Steamboat Mountain Trench Site, Grand Teton National Park, 
Wyoming | Seismology of the Americas (Miami, FL)
Zellman, M. S., DuRoss, C. B., Thackray, G. D., Briggs, R. W., 
Cholewinski, N., Reyes, T., Patton, N., & Mahan, S. A.

Application of a Cellular Stress Transfer Model for Retrogressive 
Landslides
Canadian Geotechnical Conference and Joint CGS/IAH-CNC 
Groundwater Conference (Edmonton, AB)
Mitchell, A., Whadcoat, S., McDougall, S., Porter, M., & Gaib, S.

Application of High-Resolution Remote Sensing to Landform 
Evolution in Central Nepal Following the 2015 Gorkha Earthquakes
Canadian Geohazards Conference (Canmore, AB)
Hutchinson, L., Stead, D., & Rosser, N. J.

Applied Earth Science Practice in a Changing Climate
Resources for Future Generations (Vancouver, BC)
Arenson, L. U.

Augmented Reality Tool for Communicating Complex Geological 
Conditions, Engineering Designs, and Hazards
Canadian Geohazards Conference (Canmore, AB)
Li, I., Lato, M. J., Magnusson, G., Porter, M. J., Burton, B., & Mitchell, A. 

Characterization of Runoff within a Periglacial Micro-Watershed of 
the Andes Containing Rock Glacier
European Conference on Permafrost (Chamonix, France)
Arenson, L. U., Wainstein, P. A., Harrington, J. S., & Miller, H. A

Compactación De Suelos Residuales Tropicales (Saprolita) En 
Presas De Materiales Sueltos Con Núcleo De Baja Permeabilidad
Congreso Argentino de Mecánica de Suelos e Ingeniería Geotécnica 
(Salta, Argentina)
Moreno, L., May�eld, R., & Logue, C.

Comparison Between Three Rock Slope Hazard Assessment 
Methodologies Based on the Åknes Case Study from Norway
Canadian Geohazards Conference (Canmore, AB)
Oppikofer, T., Hermanns, R. L., Jaboyedoff, M., Derron, M.-H., Brideau, 
M.-A., Jakob, M., & Sturzenegger, M.

Dan3D Model Parameters for Snow Avalanche Case Studies in 
Western Canada
International Snow Science Workshop (Innsbruck, Austria)
Conlan, M., Aaron, J., Johnston, K. S., Gauthier, D., & McDougall, S.

Development of a Monitoring Network for Surface Subsidence at 
New Gold's New Afton Block Cave Operation
International Symposium on Block and Sublevel Caving (Vancouver, BC)
Clayton, M. A., Dugie, M., LeRiche, A., McKane, C., & Davies, A. G. L.
 
Ecohydrological Development of a Reclaimed Upland-Wetland 
System Constructed on Soft Tailings at an Oil-Sand Mine, Ne 
Alberta, Canada  |  EGU General Assembly (Vienna, Austria)
Mendoza, C., Lukenbach, M., Twerdy, P., Carey, S., Devito, K., & 
Landhäusser, S. 

Eco-Hydrological Impacts of Large Wood Emplacement in an 
Incised Stream
Resources for Future Generations (Vancouver, BC)
Perra, C., Granger, R., Culhane, T., Nikoli, S., Harrington, J. S., Kohr, J., 
& Long, M.

Empirical Prediction of Debris Flow Avulsion and Runout 
Exceedance Probability Using a Debris Flow Inventory from 
Southwestern British Columbia
Canadian Geohazards Conference (Canmore, AB)
Zubrycky, S., Bonneau, D. A., McDougall, S., Jakob, M., & Hutchinson, 
D. J.

Estimation of In Situ Stress From Borehole Breakout at KGHM’s 
Victoria Project, Canada
U.S. Rock Mechanics / Geomechanics Symposium (Seattle, WA)
LeRiche, A., Kalenchuk, K., & Diederichs, M. S.

Evaluation of Strength Improvement and Dewatering Technologies 
for a Soft Oil Sands Tailings Deposit
International Oil Sands Tailings Conference (Edmonton, AB)
Smith, W., Olauson, E., Seto, J., Schoomaker, A., Nik, R. M., Freeman, 
G., & McKenna, G.

Experimental Investigation of Fault Surface Asperity Slip 
Responses to Hydraulic Injection Used as a Fault Slip Risk 
Mitigation Technique in Deep Mines
U.S. Rock Mechanics / Geomechanics Symposium (Seattle, WA)
Schmidt, E. S. & Eberhardt, E. 
Note: ARMA Technical Program Committee's Best Paper Award 

Extreme Wild�re Exposes Remnant Peat Carbon Stocks to 
Increased Post-Fire Drying
EGU General Assembly (Vienna, Austria)
Kettridge, N., Lukenbach, M., Hokanson, K., Hopkinson, C., Devito, K., 
Petrone, R., Mendoza, C., & Waddington, J. M.

Flood Monitoring: Evaluating Action Response Time Relative to 
Warning Time
International Pipeline Conference (Calgary, AB)
Davidson, S., Ferris, G., Van Hove, J., Babcock, J., & Bracic, J.

From Data to Knowledge – Augmented Reality Earth Science
Resources for Future Generations (Vancouver, BC)
Lato, M., Burton, B., Li, I., & Magnusson, G. 

From Green�elds to the Post-Mining Landscape: A Planning 
Approach to Better Mine Closure
Resources for Future Generations (Vancouver, BC)
McGreevy, J., Mooder, B., McKenna, G., & Ansah-Sam, M.

Geochemical Characterization Leads to a Fully-Integrated 
Conceptual Model of Groundwater Flow Systems, Wood Buffalo 
National Park, Canada
Resources for Future Generations (Vancouver, BC)
Déri-Takács, J., Mendoza, C., & Rostron, B.
Note: Session Keynote

Geohazard Data Management for Improving Pipelines Safety
Resources for Future Generations (Vancouver, BC)
Porter, M., Newton, S., Ferris, G., & Grover, P.

Good Data, Good Decisions: Applying 3D Technology to Solve 
Practical Engineering Geology Problems
IAEG Congress (San Francisco, CA)
Lato, M., Mitchell, A., Porter, M., McDougall, S., Sturzenegger, M., Bale, 
S., Clayton, A., McKane, C., & Logue, C.
Note: Invited Keynote Lecture

Groundwater Recharge in a Reclaimed Watershed Following Oil 
Sands Mining: Implications for Groundwater Flow in Reconstructed 
Landscapes
Canadian Geotechnical Conference and Joint CGS/IAH-CNC 
Groundwater Conference (Edmonton, AB)
Lukenbach, M. C., Spencer, C. J., Mendoza, C. A., Devito, K. J., 
Landhäusser, S. M., & Carey, S. K.

Hydrogeological Considerations for Landscape Reclamation on 
Soft Tailings Deposits in the Athabasca Oil Sands Region
Canadian Geotechnical Conference and Joint CGS/IAH-CNC 
Groundwater Conference (Edmonton, AB)
Twerdy, P. A., Lukenbach, M. C., & Mendoza, C. A. 

Identifying and Characterizing Rock-Slope Hazards at the Railway 
Subdivision Scale Using 3D Remote Sensing Data
Canadian Geohazards Conference (Canmore, AB)
Carter, R., Hutchinson, D. J., Bonneau, D. A., & Gauthier, D.

Identifying High Mobility Open Pit and Waste Dump Landslides
JTC1 Workshop on Triggering and Propagation of Rapid Flow-like 
Landslides (Clear Water Bay, Hong Kong)
Whittall, J.

Impacts of Climate Change on Debris-Food Magnitude in the 
Southern Rocky Mountains, Canada: Initial Findings
Canadian Geohazards Conference (Canmore, AB)
Jakob, M., Schnorbus, M. A., & Owen, T.

Independent Tailings Stewardship Reviews: A SWOT Analysis
International Seminar on Tailings Management (Santiago, Chile)
Troncoso, J.

Initial Results from Temperature Monitoring in a Culvert Under 
Winter Conditions in Permafrost
Canadian Geotechnical Conference and Joint CGS/IAH-CNC 
Groundwater Conference (Edmonton, AB)
Kaluzny, S., De Guzman, E. M., Alfaro, M., Doré, G., & Arenson, L. U.

InSar Monitoring of Active, Inactive and Abandoned Tailing Facilities
International Seminar on Tailings Management (Santiago, Chile)
Iannacone, J. P., Lato, M. J., Troncoso, J. H., & Perissin, D.

Kinematic Controls on 3D Rock Block Erodibility: A Block Theory 
Based Approach
International Conference on Scour and Erosion (Taipei, Taiwan)
George, M. F. & Sitar, N.

Landform Design In�uences Groundwater Recharge and Local-Scale 
Flow When Re-Establishing Boreal Ecosystems on Soft Tailings 
Deposits
Resources for Future Generations (Vancouver, BC)
Lukenbach, M., Mendoza, C., Devito, K., Hokanson, K., Twerdy, P., & 
Landhäusser, S.

Leveraging Three-Dimensional Remote Sensing in Geotechnical 
Engineering
Canadian Geotechnical Conference and Joint CGS/IAH-CNC 
Groundwater Conference (Edmonton, AB)
Lato, M.  
Note: CGS Colloquium Lecture

MSE Wall Constructed from Worn Haul Truck Tires at the Teck 
Highland Valley Copper Mine
CIM Convention (Vancouver, BC)
Coffin, E., Kostaschuk, R. N., & Veillette, M. F.

Near-Real-Time Seismic Monitoring for Pipelines
International Pipeline Conference (Calgary, AB)
Zaleski, M., Ferris, G., & Baumgard, A.

New Empirical-Statistical Tools for the Analysis of Rock Avalanche 
Runout
Canadian Geohazards Conference (Canmore, AB)
Mitchell, A., McDougall, S., Whittall, J., Brideau, M.-A., & McClarty, D.

Permeable Reactive Barrier Feasibility Assessment at Goldcorp’s 
Red Lake Gold Mines: Delineation of Groundwater Flow Paths and 
Contaminant Behaviour
International Conference on Acid Rock Drainage (Pretoria, South Africa)
Martin, A. J., Helsen, J., Crozier, T., Parent, G., Paszkowski, D., Mendoza, 
C., Provost, H., Gaspar, C., & Russell, J.

Permeable Reactive Barrier Feasibility Assessment at Goldcorp’s 
Red Lake Gold Mines: Hydrogeological, Geochemical and 
Geotechnical Design Considerations
International Conference on Acid Rock Drainage (Pretoria, South Africa)
Crozier, T. D., Paszkowski, D., Parent, G., Cook, D., Mann, V., Mendoza, 
C., Provost, H., Martin, A. J., Helsen, J., Bain, J., Blowes, D. W., & 
Russell, J.

Permeable Reactive Barrier Feasibility Assessment at Goldcorp’s 
Red Lake Gold Mines: Validation of Seepage Flow Paths Through 
Tracer Testwork
International Conference on Acid Rock Drainage (Pretoria, South Africa)
Helsen, J., Martin, A., Crozier, T., Parent, G., Mann, V., Mendoza, C., 
Gaspar, C., & Russell, J.

Preliminary Paleoseismology of The Buffalo Bowl Trench Site on the 
Teton Fault. 
Seismology of the Americas (Miami, FL)
DuRoss, C. B., Gold, R. D., Briggs, R. W., Delano, J. E, Ostenaa, D. A., 
Zellman, M. S., Scharer, K. M., McPhillips, D., Cholewinski, N., Hetzel, R., 
Hampel, A., & Wittke, S

Quanti�cation of Bed-Load Transport Over Dunes
International Conference on Fluvial Hydraulics (Lyon-Villeurbanne, France)
Lockwood, K., Grover, P., & Ferreira da Silva, A. M. 
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A Hydrogeological Landscape Framework to Identify Peatland Wild�re 
Smouldering Hot Spots  | Ecohydrology
Hokanson, K. J., Moore, P. A., Lukenbach, M. C., Devito, K. J., Kettridge, N., 
Petrone, R. M., Mendoza, C. A., & Waddington, J. M. 

An Analysis of Failure Mechanism Constraints on Pre-Failure Block 
Deformation Using TLS and Roto-Translation Methods  | Landslides
Rowe, E., Hutchinson, D. J., & Kromer, R. A.

Beyond Regime: A Stochastic Model of Floods, Bank Erosion, and 
Channel Migration | Water Resources Research
Davidson, S. & Eaton, B. C.

Biotic and Abiotic Sequestration of Selenium in Anoxic Coal Waste 
Rock | Mine Water and the Environment
Deen, S. G., Bondici, V. F., Essil�e-Dughan, J., Hendry, M. J., & Barbour, S. L.

Change Detection in Drill and Blast Tunnels From Point Cloud Data
International Journal of Rock Mechanics and Mining Sciences
Walton, G., Diederichs, M. S., Weinhardt, K., Delaloye, D., Lato, M. J., & 
Punkkinen, A.

Combining Temporal 3D Remote Sensing Data With Spatial Rockfall 
Simulations for Improved Understanding of Hazardous Slopes Within 
Rail Corridors | Natural Hazards and Earth System Sciences
van Veen, M., Hutchinson, D. J., Bonneau, D. A., Sala, Z., Ondercin, M., & 
Lato, M. J. 

Discussion of 'Case Study: Oso, Washington, Landslide of March 22, 
2014 - Material Properties and Failure Mechanism' by Timothy D. Stark, 
Ahmed K. Baghdady, Oldrich Hungr, and Jordan Aaron
Journal of Geotechnical and Geoenvironmental Engineering
Keaton, J. R., Wartman, J., Anderson, S. A., Benoît, J., dela Chapelle, J., 
Gilbert, R., & Montgomery, D. R.

Disturbance Impacts on Thermal Hotspots and Hot Moments at the 
Peatland-Atmosphere Interface | Geophysical Research Letters
Leonard, R. M., Kettridge, N., Devito, K. J., Petrone, R. M., Mendoza, C. A., 
Waddington, J. M., & Krause, S.

Field Performance of a Peat Railway Subgrade Reinforced with Helical 
Screw Piles  | Canadian Geotechnical Journal
Wheeler, L. N., Hendry, M. T., Take, W. A., & Hoult, N. A.

Fully Coupled Heat and Water Dynamics Modelling of a Reclamation 
Cover for Oil Sands Shale Overburden | Journal of Hydrology
Huang, M., Ireson, A. M., Barbour, S. L., DeMars, S., & Appels, W. M.

Ground Thermal and Geomechanical Conditions in a Permafrost-
affected High-Latitude Rock Avalanche Site (Polvartinden, Northern 
Norway)  | The Cryosphere
Frauenfelder, R., Isaksen, K., Lato, M. J., & Noetzli, J.

Groundwater Flow and Storage Processes in an Inactive Rock Glacier
Hydrological Processes
Harrington, J. S., Mozil, A., Hayashi, M., & Bentley, L. R. 

Karrat Fjord (Greenland) Tsunamigenic Landslide of 17 June 2017: 
Initial 3D Observations  | Landslides
Gauthier, D., Anderson, S., Fritz, H. M., & Giachetti, T.

Large-Scale Direct Shear Testing of Compacted Frozen Soil 
Under Freezing and Thawing Conditions
Cold Regions Science and Technology
De Guzman, E. M., Stafford, D., Alfaro, M., Dore, G., & Arenson, L. U. 

Measuring Displacements of the Thompson River Valley 
Landslides, South of Ashcroft, BC, Canada, Using Satellite 
InSAR |  Landslides
Journault, J., Macciotta, R., Hendry, M., Charbonneau, F., Huntley, 
D., & Bobrowsky, P. T.

PCATS Triaxial Testing: Geomechanical Properties of 
Sediments from Pressure Cores Recovered from the Bay of 
Bengal During Expedition NGHP-02
Marine and Petroleum Geology
Priest, J. A., Hayley, J. L., Smith, W. E., Schultheiss, P., & Roberts, J. 

Potential In�uence of Nutrient Availability Along a Hillslope: 
Peatland Gradient on Aspen Recovery Following Fire
Ecohydrology
Depante, M., Petrone, R. M., Devito, K. J., Kettridge, N., Macrae, 
M. L., Mendoza, C., & Waddington, J. M. 

Rockfall Risk Management Using a Pre-Failure Deformation 
Database  | Landslides
Kromer, R. A., Rowe, E., Hutchinson, D. J., Lato, M. J., & Abellán, A.

Seasonal Deformations Under a Road Embankment on 
Degrading Permafrost in Northern Canada
Environmental Geotechnics
Kurz, D., Flynn, D., Alfaro, M., Arenson, L. U., & Graham, J.

Should BC Plan for the 1:10,000 Probability Landslide Event?
Geotechnical News
Jakob, M., Friele, P., Porter, M. J., Hungr, O., & McDougall, S.

Solving America's Aging Infrastructure Problem with Better 
Data | GEOSTRATA  | Anderson, S. 

The 2015 Landslide and Tsunami in Taan Fiord, Alaska
Scienti�c Reports
Higman, B., Shugar, D. H., Stark, C. P., Ekstrom, G., Koppes, M. 
N., Lynett, P., Dufresne, A., Haeussler, P. J., Geertsema, M., 
Gulick, S., Mattox, A., Venditti, J. G., Walton, M. A. L., McCall, N., 
Mckittrick, E., MacInnes, B., Bilderback, E. L., Tang, H., Willis, M. 
J., Richmond, B., Reece, R. S., Larsen, C., Olson, B., Capra, J., 
Ayca, A., Bloom, C., Williams, H., Bonno, D., Weiss, R., Keen, A., 
Vassilios, S., & Loso, M. G.

The In�uence of Vertical Cylindrical Tetrahydrofuran Hydrate 
Veins on Fine-Grained Soil Behavior
Canadian Geotechnical Journal
Smith, W., Priest, J. A., & Hayley, J. L. H. 

The Leeb Hardness Test for Rock: An Updated Methodology 
and UCS Correlation  | Rock Mechanics and Rock Engineering
Corkum, A. G., Asiri, Y., El Naggar, H., & Kinakin, D. 

The Use of Fiber Optic Sensing to Measure Distributed Rail 
Strains and Determine Rail Seat Forces Due to a Moving Train
Canadian Geotechnical Journal
Wheeler, L. N., Take, W. A., Hoult, N. A., & Le, H. 

Women in Canadian Geotechnique
Geotechnical News  |  Lougheed, A.
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3D Block Erodibility: Real-Time Monitoring in an Unlined Rock 
Spillway Channel
ATCOLD Symposium Hydro Engineering (Vienna, Austria)
George, M. F. & Sitar, N.

3D Predictive Analytics for Geohazard Decision Making
GEO-Summit Conference (Harrison Hot Springs, BC)
Whittall, J. & Gauthier, D.

A Distributed Temperature Sensing Approach to Mapping 
Mountain Permafrost
European Conference on Permafrost (Chamonix, France)
Harrington, J. S. & Hayashi, M.

A Paleoseismic Investigation of the Northern Teton Fault at the 
Steamboat Mountain Trench Site, Grand Teton National Park, 
Wyoming | Seismology of the Americas (Miami, FL)
Zellman, M. S., DuRoss, C. B., Thackray, G. D., Briggs, R. W., 
Cholewinski, N., Reyes, T., Patton, N., & Mahan, S. A.

Application of a Cellular Stress Transfer Model for Retrogressive 
Landslides
Canadian Geotechnical Conference and Joint CGS/IAH-CNC 
Groundwater Conference (Edmonton, AB)
Mitchell, A., Whadcoat, S., McDougall, S., Porter, M., & Gaib, S.

Application of High-Resolution Remote Sensing to Landform 
Evolution in Central Nepal Following the 2015 Gorkha Earthquakes
Canadian Geohazards Conference (Canmore, AB)
Hutchinson, L., Stead, D., & Rosser, N. J.

Applied Earth Science Practice in a Changing Climate
Resources for Future Generations (Vancouver, BC)
Arenson, L. U.

Augmented Reality Tool for Communicating Complex Geological 
Conditions, Engineering Designs, and Hazards
Canadian Geohazards Conference (Canmore, AB)
Li, I., Lato, M. J., Magnusson, G., Porter, M. J., Burton, B., & Mitchell, A. 

Characterization of Runoff within a Periglacial Micro-Watershed of 
the Andes Containing Rock Glacier
European Conference on Permafrost (Chamonix, France)
Arenson, L. U., Wainstein, P. A., Harrington, J. S., & Miller, H. A

Compactación De Suelos Residuales Tropicales (Saprolita) En 
Presas De Materiales Sueltos Con Núcleo De Baja Permeabilidad
Congreso Argentino de Mecánica de Suelos e Ingeniería Geotécnica 
(Salta, Argentina)
Moreno, L., May�eld, R., & Logue, C.

Comparison Between Three Rock Slope Hazard Assessment 
Methodologies Based on the Åknes Case Study from Norway
Canadian Geohazards Conference (Canmore, AB)
Oppikofer, T., Hermanns, R. L., Jaboyedoff, M., Derron, M.-H., Brideau, 
M.-A., Jakob, M., & Sturzenegger, M.

Dan3D Model Parameters for Snow Avalanche Case Studies in 
Western Canada
International Snow Science Workshop (Innsbruck, Austria)
Conlan, M., Aaron, J., Johnston, K. S., Gauthier, D., & McDougall, S.

Development of a Monitoring Network for Surface Subsidence at 
New Gold's New Afton Block Cave Operation
International Symposium on Block and Sublevel Caving (Vancouver, BC)
Clayton, M. A., Dugie, M., LeRiche, A., McKane, C., & Davies, A. G. L.
 
Ecohydrological Development of a Reclaimed Upland-Wetland 
System Constructed on Soft Tailings at an Oil-Sand Mine, Ne 
Alberta, Canada  |  EGU General Assembly (Vienna, Austria)
Mendoza, C., Lukenbach, M., Twerdy, P., Carey, S., Devito, K., & 
Landhäusser, S. 

Eco-Hydrological Impacts of Large Wood Emplacement in an 
Incised Stream
Resources for Future Generations (Vancouver, BC)
Perra, C., Granger, R., Culhane, T., Nikoli, S., Harrington, J. S., Kohr, J., 
& Long, M.

Empirical Prediction of Debris Flow Avulsion and Runout 
Exceedance Probability Using a Debris Flow Inventory from 
Southwestern British Columbia
Canadian Geohazards Conference (Canmore, AB)
Zubrycky, S., Bonneau, D. A., McDougall, S., Jakob, M., & Hutchinson, 
D. J.

Estimation of In Situ Stress From Borehole Breakout at KGHM’s 
Victoria Project, Canada
U.S. Rock Mechanics / Geomechanics Symposium (Seattle, WA)
LeRiche, A., Kalenchuk, K., & Diederichs, M. S.

Evaluation of Strength Improvement and Dewatering Technologies 
for a Soft Oil Sands Tailings Deposit
International Oil Sands Tailings Conference (Edmonton, AB)
Smith, W., Olauson, E., Seto, J., Schoomaker, A., Nik, R. M., Freeman, 
G., & McKenna, G.

Experimental Investigation of Fault Surface Asperity Slip 
Responses to Hydraulic Injection Used as a Fault Slip Risk 
Mitigation Technique in Deep Mines
U.S. Rock Mechanics / Geomechanics Symposium (Seattle, WA)
Schmidt, E. S. & Eberhardt, E. 
Note: ARMA Technical Program Committee's Best Paper Award 

Extreme Wild�re Exposes Remnant Peat Carbon Stocks to 
Increased Post-Fire Drying
EGU General Assembly (Vienna, Austria)
Kettridge, N., Lukenbach, M., Hokanson, K., Hopkinson, C., Devito, K., 
Petrone, R., Mendoza, C., & Waddington, J. M.

Flood Monitoring: Evaluating Action Response Time Relative to 
Warning Time
International Pipeline Conference (Calgary, AB)
Davidson, S., Ferris, G., Van Hove, J., Babcock, J., & Bracic, J.

From Data to Knowledge – Augmented Reality Earth Science
Resources for Future Generations (Vancouver, BC)
Lato, M., Burton, B., Li, I., & Magnusson, G. 

From Green�elds to the Post-Mining Landscape: A Planning 
Approach to Better Mine Closure
Resources for Future Generations (Vancouver, BC)
McGreevy, J., Mooder, B., McKenna, G., & Ansah-Sam, M.

Geochemical Characterization Leads to a Fully-Integrated 
Conceptual Model of Groundwater Flow Systems, Wood Buffalo 
National Park, Canada
Resources for Future Generations (Vancouver, BC)
Déri-Takács, J., Mendoza, C., & Rostron, B.
Note: Session Keynote

Geohazard Data Management for Improving Pipelines Safety
Resources for Future Generations (Vancouver, BC)
Porter, M., Newton, S., Ferris, G., & Grover, P.

Good Data, Good Decisions: Applying 3D Technology to Solve 
Practical Engineering Geology Problems
IAEG Congress (San Francisco, CA)
Lato, M., Mitchell, A., Porter, M., McDougall, S., Sturzenegger, M., Bale, 
S., Clayton, A., McKane, C., & Logue, C.
Note: Invited Keynote Lecture

Groundwater Recharge in a Reclaimed Watershed Following Oil 
Sands Mining: Implications for Groundwater Flow in Reconstructed 
Landscapes
Canadian Geotechnical Conference and Joint CGS/IAH-CNC 
Groundwater Conference (Edmonton, AB)
Lukenbach, M. C., Spencer, C. J., Mendoza, C. A., Devito, K. J., 
Landhäusser, S. M., & Carey, S. K.

Hydrogeological Considerations for Landscape Reclamation on 
Soft Tailings Deposits in the Athabasca Oil Sands Region
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Subdivision Scale Using 3D Remote Sensing Data
Canadian Geohazards Conference (Canmore, AB)
Carter, R., Hutchinson, D. J., Bonneau, D. A., & Gauthier, D.

Identifying High Mobility Open Pit and Waste Dump Landslides
JTC1 Workshop on Triggering and Propagation of Rapid Flow-like 
Landslides (Clear Water Bay, Hong Kong)
Whittall, J.

Impacts of Climate Change on Debris-Food Magnitude in the 
Southern Rocky Mountains, Canada: Initial Findings
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Jakob, M., Schnorbus, M. A., & Owen, T.

Independent Tailings Stewardship Reviews: A SWOT Analysis
International Seminar on Tailings Management (Santiago, Chile)
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Initial Results from Temperature Monitoring in a Culvert Under 
Winter Conditions in Permafrost
Canadian Geotechnical Conference and Joint CGS/IAH-CNC 
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Kaluzny, S., De Guzman, E. M., Alfaro, M., Doré, G., & Arenson, L. U.

InSar Monitoring of Active, Inactive and Abandoned Tailing Facilities
International Seminar on Tailings Management (Santiago, Chile)
Iannacone, J. P., Lato, M. J., Troncoso, J. H., & Perissin, D.

Kinematic Controls on 3D Rock Block Erodibility: A Block Theory 
Based Approach
International Conference on Scour and Erosion (Taipei, Taiwan)
George, M. F. & Sitar, N.

Landform Design In�uences Groundwater Recharge and Local-Scale 
Flow When Re-Establishing Boreal Ecosystems on Soft Tailings 
Deposits
Resources for Future Generations (Vancouver, BC)
Lukenbach, M., Mendoza, C., Devito, K., Hokanson, K., Twerdy, P., & 
Landhäusser, S.

Leveraging Three-Dimensional Remote Sensing in Geotechnical 
Engineering
Canadian Geotechnical Conference and Joint CGS/IAH-CNC 
Groundwater Conference (Edmonton, AB)
Lato, M.  
Note: CGS Colloquium Lecture

MSE Wall Constructed from Worn Haul Truck Tires at the Teck 
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European Conference on Permafrost (Chamonix, France)
Harrington, J. S. & Hayashi, M.

A Paleoseismic Investigation of the Northern Teton Fault at the 
Steamboat Mountain Trench Site, Grand Teton National Park, 
Wyoming | Seismology of the Americas (Miami, FL)
Zellman, M. S., DuRoss, C. B., Thackray, G. D., Briggs, R. W., 
Cholewinski, N., Reyes, T., Patton, N., & Mahan, S. A.

Application of a Cellular Stress Transfer Model for Retrogressive 
Landslides
Canadian Geotechnical Conference and Joint CGS/IAH-CNC 
Groundwater Conference (Edmonton, AB)
Mitchell, A., Whadcoat, S., McDougall, S., Porter, M., & Gaib, S.

Application of High-Resolution Remote Sensing to Landform 
Evolution in Central Nepal Following the 2015 Gorkha Earthquakes
Canadian Geohazards Conference (Canmore, AB)
Hutchinson, L., Stead, D., & Rosser, N. J.

Applied Earth Science Practice in a Changing Climate
Resources for Future Generations (Vancouver, BC)
Arenson, L. U.

Augmented Reality Tool for Communicating Complex Geological 
Conditions, Engineering Designs, and Hazards
Canadian Geohazards Conference (Canmore, AB)
Li, I., Lato, M. J., Magnusson, G., Porter, M. J., Burton, B., & Mitchell, A. 

Characterization of Runoff within a Periglacial Micro-Watershed of 
the Andes Containing Rock Glacier
European Conference on Permafrost (Chamonix, France)
Arenson, L. U., Wainstein, P. A., Harrington, J. S., & Miller, H. A

Compactación De Suelos Residuales Tropicales (Saprolita) En 
Presas De Materiales Sueltos Con Núcleo De Baja Permeabilidad
Congreso Argentino de Mecánica de Suelos e Ingeniería Geotécnica 
(Salta, Argentina)
Moreno, L., May�eld, R., & Logue, C.

Comparison Between Three Rock Slope Hazard Assessment 
Methodologies Based on the Åknes Case Study from Norway
Canadian Geohazards Conference (Canmore, AB)
Oppikofer, T., Hermanns, R. L., Jaboyedoff, M., Derron, M.-H., Brideau, 
M.-A., Jakob, M., & Sturzenegger, M.

Dan3D Model Parameters for Snow Avalanche Case Studies in 
Western Canada
International Snow Science Workshop (Innsbruck, Austria)
Conlan, M., Aaron, J., Johnston, K. S., Gauthier, D., & McDougall, S.

Development of a Monitoring Network for Surface Subsidence at 
New Gold's New Afton Block Cave Operation
International Symposium on Block and Sublevel Caving (Vancouver, BC)
Clayton, M. A., Dugie, M., LeRiche, A., McKane, C., & Davies, A. G. L.
 
Ecohydrological Development of a Reclaimed Upland-Wetland 
System Constructed on Soft Tailings at an Oil-Sand Mine, Ne 
Alberta, Canada  |  EGU General Assembly (Vienna, Austria)
Mendoza, C., Lukenbach, M., Twerdy, P., Carey, S., Devito, K., & 
Landhäusser, S. 

Eco-Hydrological Impacts of Large Wood Emplacement in an 
Incised Stream
Resources for Future Generations (Vancouver, BC)
Perra, C., Granger, R., Culhane, T., Nikoli, S., Harrington, J. S., Kohr, J., 
& Long, M.

Empirical Prediction of Debris Flow Avulsion and Runout 
Exceedance Probability Using a Debris Flow Inventory from 
Southwestern British Columbia
Canadian Geohazards Conference (Canmore, AB)
Zubrycky, S., Bonneau, D. A., McDougall, S., Jakob, M., & Hutchinson, 
D. J.

Estimation of In Situ Stress From Borehole Breakout at KGHM’s 
Victoria Project, Canada
U.S. Rock Mechanics / Geomechanics Symposium (Seattle, WA)
LeRiche, A., Kalenchuk, K., & Diederichs, M. S.

Evaluation of Strength Improvement and Dewatering Technologies 
for a Soft Oil Sands Tailings Deposit
International Oil Sands Tailings Conference (Edmonton, AB)
Smith, W., Olauson, E., Seto, J., Schoomaker, A., Nik, R. M., Freeman, 
G., & McKenna, G.

Experimental Investigation of Fault Surface Asperity Slip 
Responses to Hydraulic Injection Used as a Fault Slip Risk 
Mitigation Technique in Deep Mines
U.S. Rock Mechanics / Geomechanics Symposium (Seattle, WA)
Schmidt, E. S. & Eberhardt, E. 
Note: ARMA Technical Program Committee's Best Paper Award 

Extreme Wild�re Exposes Remnant Peat Carbon Stocks to 
Increased Post-Fire Drying
EGU General Assembly (Vienna, Austria)
Kettridge, N., Lukenbach, M., Hokanson, K., Hopkinson, C., Devito, K., 
Petrone, R., Mendoza, C., & Waddington, J. M.

Flood Monitoring: Evaluating Action Response Time Relative to 
Warning Time
International Pipeline Conference (Calgary, AB)
Davidson, S., Ferris, G., Van Hove, J., Babcock, J., & Bracic, J.

From Data to Knowledge – Augmented Reality Earth Science
Resources for Future Generations (Vancouver, BC)
Lato, M., Burton, B., Li, I., & Magnusson, G. 

From Green�elds to the Post-Mining Landscape: A Planning 
Approach to Better Mine Closure
Resources for Future Generations (Vancouver, BC)
McGreevy, J., Mooder, B., McKenna, G., & Ansah-Sam, M.

Geochemical Characterization Leads to a Fully-Integrated 
Conceptual Model of Groundwater Flow Systems, Wood Buffalo 
National Park, Canada
Resources for Future Generations (Vancouver, BC)
Déri-Takács, J., Mendoza, C., & Rostron, B.
Note: Session Keynote

Geohazard Data Management for Improving Pipelines Safety
Resources for Future Generations (Vancouver, BC)
Porter, M., Newton, S., Ferris, G., & Grover, P.

Good Data, Good Decisions: Applying 3D Technology to Solve 
Practical Engineering Geology Problems
IAEG Congress (San Francisco, CA)
Lato, M., Mitchell, A., Porter, M., McDougall, S., Sturzenegger, M., Bale, 
S., Clayton, A., McKane, C., & Logue, C.
Note: Invited Keynote Lecture

Groundwater Recharge in a Reclaimed Watershed Following Oil 
Sands Mining: Implications for Groundwater Flow in Reconstructed 
Landscapes
Canadian Geotechnical Conference and Joint CGS/IAH-CNC 
Groundwater Conference (Edmonton, AB)
Lukenbach, M. C., Spencer, C. J., Mendoza, C. A., Devito, K. J., 
Landhäusser, S. M., & Carey, S. K.

Hydrogeological Considerations for Landscape Reclamation on 
Soft Tailings Deposits in the Athabasca Oil Sands Region
Canadian Geotechnical Conference and Joint CGS/IAH-CNC 
Groundwater Conference (Edmonton, AB)
Twerdy, P. A., Lukenbach, M. C., & Mendoza, C. A. 

Identifying and Characterizing Rock-Slope Hazards at the Railway 
Subdivision Scale Using 3D Remote Sensing Data
Canadian Geohazards Conference (Canmore, AB)
Carter, R., Hutchinson, D. J., Bonneau, D. A., & Gauthier, D.

Identifying High Mobility Open Pit and Waste Dump Landslides
JTC1 Workshop on Triggering and Propagation of Rapid Flow-like 
Landslides (Clear Water Bay, Hong Kong)
Whittall, J.

Impacts of Climate Change on Debris-Food Magnitude in the 
Southern Rocky Mountains, Canada: Initial Findings
Canadian Geohazards Conference (Canmore, AB)
Jakob, M., Schnorbus, M. A., & Owen, T.

Independent Tailings Stewardship Reviews: A SWOT Analysis
International Seminar on Tailings Management (Santiago, Chile)
Troncoso, J.

Initial Results from Temperature Monitoring in a Culvert Under 
Winter Conditions in Permafrost
Canadian Geotechnical Conference and Joint CGS/IAH-CNC 
Groundwater Conference (Edmonton, AB)
Kaluzny, S., De Guzman, E. M., Alfaro, M., Doré, G., & Arenson, L. U.

InSar Monitoring of Active, Inactive and Abandoned Tailing Facilities
International Seminar on Tailings Management (Santiago, Chile)
Iannacone, J. P., Lato, M. J., Troncoso, J. H., & Perissin, D.

Kinematic Controls on 3D Rock Block Erodibility: A Block Theory 
Based Approach
International Conference on Scour and Erosion (Taipei, Taiwan)
George, M. F. & Sitar, N.

Landform Design In�uences Groundwater Recharge and Local-Scale 
Flow When Re-Establishing Boreal Ecosystems on Soft Tailings 
Deposits
Resources for Future Generations (Vancouver, BC)
Lukenbach, M., Mendoza, C., Devito, K., Hokanson, K., Twerdy, P., & 
Landhäusser, S.

Leveraging Three-Dimensional Remote Sensing in Geotechnical 
Engineering
Canadian Geotechnical Conference and Joint CGS/IAH-CNC 
Groundwater Conference (Edmonton, AB)
Lato, M.  
Note: CGS Colloquium Lecture

MSE Wall Constructed from Worn Haul Truck Tires at the Teck 
Highland Valley Copper Mine
CIM Convention (Vancouver, BC)
Coffin, E., Kostaschuk, R. N., & Veillette, M. F.

Near-Real-Time Seismic Monitoring for Pipelines
International Pipeline Conference (Calgary, AB)
Zaleski, M., Ferris, G., & Baumgard, A.

New Empirical-Statistical Tools for the Analysis of Rock Avalanche 
Runout
Canadian Geohazards Conference (Canmore, AB)
Mitchell, A., McDougall, S., Whittall, J., Brideau, M.-A., & McClarty, D.

Permeable Reactive Barrier Feasibility Assessment at Goldcorp’s 
Red Lake Gold Mines: Delineation of Groundwater Flow Paths and 
Contaminant Behaviour
International Conference on Acid Rock Drainage (Pretoria, South Africa)
Martin, A. J., Helsen, J., Crozier, T., Parent, G., Paszkowski, D., Mendoza, 
C., Provost, H., Gaspar, C., & Russell, J.

Permeable Reactive Barrier Feasibility Assessment at Goldcorp’s 
Red Lake Gold Mines: Hydrogeological, Geochemical and 
Geotechnical Design Considerations
International Conference on Acid Rock Drainage (Pretoria, South Africa)
Crozier, T. D., Paszkowski, D., Parent, G., Cook, D., Mann, V., Mendoza, 
C., Provost, H., Martin, A. J., Helsen, J., Bain, J., Blowes, D. W., & 
Russell, J.

Permeable Reactive Barrier Feasibility Assessment at Goldcorp’s 
Red Lake Gold Mines: Validation of Seepage Flow Paths Through 
Tracer Testwork
International Conference on Acid Rock Drainage (Pretoria, South Africa)
Helsen, J., Martin, A., Crozier, T., Parent, G., Mann, V., Mendoza, C., 
Gaspar, C., & Russell, J.

Preliminary Paleoseismology of The Buffalo Bowl Trench Site on the 
Teton Fault. 
Seismology of the Americas (Miami, FL)
DuRoss, C. B., Gold, R. D., Briggs, R. W., Delano, J. E, Ostenaa, D. A., 
Zellman, M. S., Scharer, K. M., McPhillips, D., Cholewinski, N., Hetzel, R., 
Hampel, A., & Wittke, S

Quanti�cation of Bed-Load Transport Over Dunes
International Conference on Fluvial Hydraulics (Lyon-Villeurbanne, France)
Lockwood, K., Grover, P., & Ferreira da Silva, A. M. 

Railway Ground Hazard Research Program Update: Rock Slope 
Hazard Assessment
Canadian Geotechnical Conference and Joint CGS/IAH-CNC 
Groundwater Conference (Edmonton, AB)
Hutchinson, D. J., Bonneau, D., Carter, R., Sala, Z., Gauthier, D., 
Kromer, R., van Veen, M., & Rowe, E.

Rethinking the Seismic Hazard Characterization of the Cheraw 
Fault, Southeastern Colorado
Seismology of the Americas (Miami, FL)
Zellman, M. & Ostenaa, D.

Risk-Based Geo-Engineering to Close the Gap Between the Mine 
and the Corporate Office
Resources for Future Generations (Vancouver, BC)
Whittall, J. & Newcomen, W.

Shallow Groundwater Systems in Sub-Humid, Low-Relief Boreal 
Plain Landscapes: Interactions Between Glacial Landforms, 
Climate and Topography
Canadian Geotechnical Conference and Joint CGS/IAH-CNC 
Groundwater Conference (Edmonton, AB)
Hokanson, K. J., Mendoza, C. A., & Devito, K. J.
Note: Tóth Award for Best Student Paper in Canadian Hydrogeology

Shallow Groundwater Systems in Sub-Humid, Low-Relief Boreal 
Plain Landscapes: Interactions Between Glacial Landforms, 
Climate, & Topography
Canadian Water Resources Association Conference (Victoria, BC)
Hokanson, K. J., Devito, K. J., & Mendoza, C. A.
Note: Hoskin Scienti�c Award for Best Poster

Spatial and Temporal Trends in Permafrost Conditions Across 
Three Discontinuous Zones, Alaska Highway Corridor, Northwest 
Canada
European Conference on Permafrost (Chamonix, France)
Lewkowicz, A. G., Smith, S. L., Duguay, M. A., Bellehumeur-Genier, O., 
& Bevington, A.

Steep Creek Geohazard Risk and Risk Control Assessment in the 
Town of Canmore, Alberta
Canadian Geohazards Conference (Canmore, AB)
Holm, K., Jakob, M., Kimball, S. J., Strouth, A., Esarte, A., & Camire, F

Steep Creek Hazard Mitigation Case Studies: Some Lessons 
Learned from Past Events
Canadian Geohazards Conference (Canmore, AB)
Moase, E., Strouth, A., & Jakob, M.

The Effect of Ground Displacement and Stress Relief on Pipeline 
Behavior: A Case Study
International Pipeline Conference (Calgary, AB)
Karimian, H., Campbell, C., Blackwell, C., Dooley, C., & Barlow, P.

The North Fork Rose Creek Realignment Project: Urgent Works 
Before Final Remediation
International Conference on Mine Closure (Leipzig, Germany)
Cassie, J. & Seto, J.

Understanding and Managing Surface Subsidence at New Gold's 
New Afton Block Cave Operation
International Symposium on Block and Sublevel Caving (Vancouver, BC)
Davies, A. G. L., Hamilton, D. B., & Clayton, M. A.

OTHER PUBLICATIONS

Engineering Guidelines for the Evaluation of Hydropower 
Project, Chapter 11 - Arch Dams
Federal Energy Regulatory Commission, with contributions by 
George, M. F.

Paleoseismic Investigation of the Cheraw Fault as Haswell, 
Colorado (Miscellaneous Investigations 97)
Colorado Geological Survey (publisher)
Ostenaa, D. A. & Zellman, M. S. 

Planning Methods for Assessing and Mitigating Snow 
Avalanche Risk
Canadian Avalanche Association (publisher)
Jamieson, B. (editor), with contributions by Conlan, M., Gauthier, 
D., & Johnston, K.
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