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R&D SUMMARY    
Welcome to BGC’s 2019 Research, Development 
and Innovation (R&D) report. R&D involves the art of 
creating new knowledge and bringing that 
knowledge to the world. At BGC, our investment in 
R&D is aligned with and motivated by our purpose of 
solving complex earth science challenges. In the 
following pages you will �nd examples of BGC staff 
going beyond their daily duties to improve the state 
of practice of the applied earth sciences.
 
Our interest in R&D comes from a place of curiosity 
and thrill of operating at the frontier of our discipline. 
We acknowledge that we don't, and never will, know 
all the answers. It requires us to ask speci�c 
questions, seek partnerships and then work to �nd 
the answers. Investing in R&D requires a drive for 
higher quality results, the desire to work hard toward 
an unknown outcome, and the willingness to accept 
failure, while at the same time striving to reduce it. 

BGC’s commitment to R&D is guided by our core 
values of excellence and curiosity. New tools are 
becoming available, and it is our responsibility to 
help our clients connect to them to make decisions 
in complex situations. By supporting the 
development of BGC staff and our collective 
knowledge and expertise, our R&D investments 

The Art of Creating New Knowledge 

Investing in research 
and development 
requires a drive for 
higher quality, the desire 
to work hard toward an 
unknown outcome.

position us to amplify our in�uence and create 
positive change at a scale not possible through 
isolated projects.  

R&D projects at BGC are led by staff of all classes 
and backgrounds with a high sense of applied 
research creativity. It is their work through the year 
that makes the compilation of this report possible. In 
addition to the researchers, R&D and this report 
would not exist without the dedication of BGC’s 
R&D committee made up of Alex Baumgard, Bill 
Burton, Bryan Baker, Derek Kinakin, Lukas 
Arenson, Matthias Jakob, and Mike Porter. This 
team is responsible for reviewing proposals and 
steering our R&D direction and investment 
decisions.

We wrote this report to acknowledge and celebrate 
the work of all contributors and hope to inspire a 
wider network. Applied earth science is the 
foundation of many societal decisions. We are 
continuously looking for partners to work with to 
apply and advance the state of applied earth 
science practice. Please connect with us.   

Matt Lato
R&D Lead
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1.5% Of Revenue 
Invested in R&D

39 R&D
Projects

21 Journal 
Papers

64 Conference 
Papers

6 Keynote 
Lectures14,000 Hours Spent 

on R&D

9 Adjunct 
Professors

There’s no good idea that cannot 
be improved on. -Michael Eisner

94 BGC 
Authors

12 University
Collaborations
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Keynote 
Lectures

INTERNAL R&D 
PROJECTS

1.5% Of Revenue 
Invested in R&D

Over 125 Staff Worked on 39 Projects

In 2019, over 125 BGC 
personnel worked on 39 
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. These 
collaborative projects involve 
partnerships with clients, 
academics, industry, and 
policymakers. Together, we 
direct our efforts towards solving 
real world problems.

The 2019 projects cover every 
discipline we work in, from 
geohazard identi�cation and 
warning to lab testing, numerical 
modelling of tailings dam 
performance, and dam breach 
runout modelling.  We are 
excited to work with universities 
in our backyard and around the 
world. These projects have 
produced new lab equipment, 
risk assessment algorithms, and 
software platforms. 

The path one takes from idea to 
innovation is rarely straight. R&D 
projects at BGC re�ect that. Our 
projects range from 
collaborating with university 
professors on open ended 
blue-sky research questions, 
such as how to use bacteria to 
solidify tailings, to collating and 
mapping over 40,000 
individually disclosed data 
points about tailings dams 
around the world in CambioTM. 
These initiatives help advance 
the state of applied earth 
science practice, develop new 
or more efficient methods, 
reduce uncertainty, and improve 
the quality and communication 
of our work. 

Over the past year, we made a 
conscious effort to harness 
holographic visualization, 
machine learning, and data 
science capabilities to solve 
complex applied earth science 
problems. BGC released The 
Ada Platform V2.0 and 

continued to advance the 
Cambio platform. New Cambio 
development allow asset 
management to consider 
embedded earth science 
algorithms responding to 
real-time changes in climate 
and subsurface conditions.
Machine learning 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 
automatically mapping 
landslides from digital terrain 
models.

Some of our R&D projects are 
listed in the next section, with 
four of our major developments 
– advanced soil mechanics 
testing, Cambio Tailings, 
anomaly detection, and 
physical modelling of a debris 
�ow barrier – showcased in the 
pages that follow.  

The path one takes from idea 
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Automated UAV Photogrammetry
Principal investigators: Alex Graham, Jamie Sorensen,  
Dan Costello, Matt Lato
Description: Develop processes for enabling rapid UAV 
photogrammetry data processing to support �eld crews. Various 
photogrammetry platforms were evaluated for accuracy an 
efficiency. 

Bank Erosion Method Improvement
Principal investigators: Elisa Scordo, 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.
     
Cambio Rockfall Algorithm
Principal investigators: Dave Gauthier, Michael Beaupre 
Mike Porter, Mark Vessely
Description: Development of a generic rockfall algorithm that 
can be implemented in the Cambio online geohazard database 
framework and be used across all sectors. 
     
Cambio Transportation
Principal investigators: Mark Vessley, Scott Anderson,  
Sarah Newton, Eldon Wong
Description: Adaption of the Cambio platform to enable the 
Colorado Department of Transportation (CDOT) to use the 
system to collect information pertaining to rock slope hazards 
along state highways. This work was co-funded by CDOT. 
    
Critical State Line Testing Round Robin
Principal investigators: Simon Dickinson, Andrea Lougheed, 
Mike Billings
Description: BGC 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. 
   
Automated Landslide Identi�cation
Principal investigators: Pete Quinn, Richard Carter,   
Gerald Magnusson   
Description: Explore image analysis and object detection in 
machine learning including convolution neural networks to 
identify landslides. The project will use open source digital terrain 
models published by Washington State. Conducted in 
collaboration with the UBC data science capstone program. 

Low Cost IoT Stream Flow Sensors
Principal investigators: Patrick Grover, Matthew Ondercin, 
Naia Suszek   
Description: Develop a low cost IoT stream �ow unit as a 
functioning prototype to begin collecting knowledge and gain 
experience with low-cost sensors. The unit will consist of a sonar 
range �nder (to detect water levels and a rain-gauge) along with 
communication equipment and a solar panel. 

Stream Import Tool Improvements
Principal investigators: Jamie Sorensen, Jodi Cross, 
Aron Zahradka, Elisa Scordo
Description: Develop new methods for capturing and importing 
stream segment line work into the River Network Tools.   

Rock Glacier Hydrology in the Andes 
Principal investigators: Cassandra Koenig, Lukas Arenson, 
Pablo Wainstein, Jordan Harrington
Description: This research will contribute to furthering the 
scienti�c understanding of the hydrological roles of rock glaciers 
in environmental assessments and permitting for mining projects. 
Conducted in collaboration with the University of Fribourg.

The AdaTM Platform
Principal investigators: Gerald Magnusson, Bryan Baker, 
Bill Burton, Ivy Li
Description: Development of the Ada Platform V2.0 which has 
data processing pipelines to efficiently bring terrain, borehole 
(geology and instrumentation), and photogrammetry data into 
HoloLens-compatible �les allowing the rapid creation of mixed 
reality visualizations. Ada V2.0 was published on the Microsoft 
store.

Cambio Satellite InSAR Integration
Principal investigators: Corey Froese, Jean Pascal Iannacone, 
Sarah Newton, Marco Diazgrandos   
Description: Development in the functionality to visualize and 
interrorogate satellite InSAR results through the Cambio platform. 
This work was done in collaboration with TRE Altamira. 

     
Cambio Communities Integration
Principal investigators: Phil LeSeur, Kris Holm, Eldon Wong,    
Sarah Newton
Description: Expand the Cambio Platform to allow 
spatially-distributed assets, multi-hazard and multi-asset risk 
prioritization, and spatial relationships between geohazard areas 
and elements at risk. It will also facilitate multi-sector risk, such as 
the assessment of tailings dam failure risk considering both 
mining assets and municipal development and systems level 
analysis across asset networks (e.g. machine learning).

   
Modelling NorSand in FLAC
Principal investigators: Matthew Schafer,  
Kumar Sriskandakumar, Adrian Wightman 
Description: Investigate the effects of bidirectional shaking on 
the seismic response of sand deposits and to propose an 
evidence-based framework to account for it in engineering 
practice for dam construction. Based on a veri�ed and validated 
numerical approach, a database of nonlinear fully coupled 3-D 
analysis of sand deposits subjected to unidirectional and 
bidirectional seismic shearing will be developed to evaluate a 
wide range of scenarios.

     
   

PROJECT HIGHLIGHTS 14,000 Hours spent 
on R&D
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CRITICAL STATE 
ROUND ROBIN 
TESTING PROGRAM

Helping to Improve Standard 
Practice for Advanced Soils 
Laboratory Testing

Reference: Reid, David. March 13, 2019. Preliminary results of critical state testing round robin.
https://www.linkedin.com/pulse/preliminary-results-critical-state-testing-round-robin-david-reid/

Assessing the possibility of static 
liquefaction in foundation and 
construction materials of tailings 
dams has seen an increased focus of 
importance within the mining sector 
following the recent failures of the 
Fundão tailings dam (2015), Cadia 
tailings facility (2017), and Feijão 
tailings dam (2019). Over the past four 
years, BGC has completed critical 
state property estimating for tailings 
materials, as well as foundation silts 
and sands, for several different 
projects. 

In 2019, BGC was one of 18 
commercial and academic labs 
worldwide to participate in the �rst 
stage of a critical state round robin 

testing program organized by the 
University of Western Australia as 
part of the TAILLIQ project. The 
purpose of the round robin was to 
establish what reliability can be 
expected when determining the 
critical state line (CSL) of tailings 
material. 

As part of the round robin program, 
all participants were provided with the 
same sandy silt gold tailings material 
from an unnamed mine in Australia. 
BGC completed a total of nine 
consolidated isotropic drained triaxial 
compression and �ve consolidated 
isotropic undrained triaxial 
compression tests. All testing was 
completed as per BGC’s standard 

practices of using lubricated, 
oversized end platens, and 
post-testing sample freezing. 

While signi�cant variation in the CSL 
was noted among the 18 participants, 
BGC was one of six participating 
laboratories to produce a consistent 
CSL for tailings material. Among 
those six laboratories, all used 
procedures consistent with BGC's 
standard practices.

BGC will be participating in the next 
stage of the critical state round robin 
testing program in 2020, which will 
focus on the repeatability of dilatancy 
parameters.
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Cambio is BGC’s geohazard and geotechnical risk 
management software platform and mobile application. 
The Cambio system is designed to support hazard and 
asset inventory development, �eld data collection, 
hazard and risk assessment, risk mitigation planning and 
prioritization, and monitoring activities. Initially developed 
to support the pipeline industry, Cambio has evolved 
over the past two decades to include road, rail, local 
government, groundwater, and mining applications. 
Signi�cant enhancements to the Cambio platform were 
made in 2019 through paid consulting assignments, 
reinvestment of software subscription fees, and BGC 
R&D funding. Here we highlight one of our larger internal 
Cambio investments: constructing a roadmap to support 
mine tailings stewardship. Cambio Tailings will combine 
30 years of tailings dam design and stewardship 
expertise with our proven track record in geoscience 
software development.

Technological advancements are revolutionizing all 
aspects of the mining cycle from discovery to closure. 
Recent advancements support improved recording of 
daily activities, traditional and spaceborne monitoring 
tools, risk assessments and risk management 
commitments. These advancements are also generating 
tremendous volumes of data that are impractical to 
analyze using traditional methods. Building on the 
current state of practice for the management of tailings 
storage facilities, the vision for Cambio Tailings is a 
platform that merges instrument and �eld data, alongside 
asset information, into a database that can be drawn 
from to make risk-informed decisions, now and in the 
future. 

As part of our Cambio Tailings initiative, BGC compiled 
data from over 1,600 publicly disclosed tailings dams for 
the purpose of improving our global understanding of the 
distribution of basic tailings dam characteristics, 
consequence classi�cations, management frameworks, 
and risk pro�les. A translator tool was developed to help 
compare the numerous dam classi�cation systems used 

by the global mining industry and referenced in the 
public disclosures. The web delivery and 
visualization of this information provides an example 
of how a complex global dataset can be presented 
and managed in a geospatial framework. Cambio 
Tailings supports our three-pronged roadmap to 
improve tailings stewardship by providing the 
following:

•  Tools to support owners and engineers of record 
with construction, operations, and monitoring at 
the facility level

•  Portfolio management applications for owners 
and their technical review boards to improve 
integration of subsurface, as-built, and remote 
sensing datasets, and tracking of facility risks and 
management commitments

•  A global data portal for inventory, risk screening, 
and monitoring of a growing inventory of tailings 
dams as both a resource to learn from and a 
platform to share our learnings.

We look forward to continuing to work with our 
mining team, industry, and academic partners to 
support their immediate tailings stewardship needs 
and longer-term vision.

BGC’s Geohazard and Geotechnical Risk 
Management Software 

CAMBIOTM TAILINGS 
STEWARDSHIP 
APPLICATIONS
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DEBRIS FLOW AND 
DEBRIS FLOOD INTERACTION 
WITH BARRIERS 

BGC is leading the design of debris-�ow mitigation 
structures that will protect residents of Squamish, BC 
from large landslides that originate from the Mount 
Garibaldi volcano complex. The primary element of 
the proposed mitigation is a 26-metre-high barrier 
across Cheekeye River that includes a vertical slit 
outlet extending from the riverbed to the barrier crest. 
The barrier outlet allows routine Cheekeye River 
�ows to pass but restricts debris-�ow and debris �ood 
discharge to a value that can be conveyed 
downstream with tolerable risk. The barrier outlet is 
the most critical element of the design, controlling 
risk associated with debris allowed through the outlet 
as well as long-term sediment removal costs. 

The interaction of debris-�ows and debris �oods with 
the proposed barrier outlet was researched using 
physical models, and the data collected will inform 
design of the barrier outlet. The research was a 
collaboration between UBC physical geography 
researchers (primarily Dr. Maria Elgueta) and BGC 
staff (primarily Matthias Jakob and Alex Strouth). The 
research was funded by a combination of the project 
owner (Sqomish Sea to Sky Developments), a Mitacs 
Accelerate grant, and BGC.

39 R&D
Projects

Physical Modeling to Support Design of the 
Cheekeye Debris-Flow Barrier

Two physical models were used:
•  Water-recirculating flume at the Mountain Channel 

Hydraulic Experiment Laboratory at UBC
•  Glass-bead flume at BGC’s Vancouver office 

The water recirculating �ume was used to 
investigate how common �oods interact with the 
outlet, including:
•  How much sediment can be conveyed from the 

basin by �oods?
•  How is the upstream erosion and deposition 

pattern affected by various outlet shapes and 
opening widths?

•  Which barrier designs promote or hinder large 
woody debris passage?

The glass-bead �ume was used to investigate 
how large debris-�ows interact with the barrier, 
including:
•  How do various outlet shapes affect the volume of 

debris that passes the outlet?
•  How do various barrier shapes affect the height of 

�ow runup on the barrier face? 
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ANOMALY DETECTION OF 
REAL-TIME ENVIRONMENTAL 
DATA USING MACHINE 
LEARNING

Helping our Clients Make 
Informed Decisions

BGC Engineering’s River Network ToolsTM 

platform collects real-time meteorological and 
hydrometric (stream�ow) data from stations 
located across North and South America.  

This data is collected at frequencies ranging from 
once a minute to hourly. Environmental monitoring 
data is prone to errors due to nature of the 
phenomena being observed, the environment it is 
collected in, and the equipment used to collect the 
data. Real-time monitoring systems, particularly those 
used for warning of adverse conditions such as �oods 
or extreme rainfall, need to employ algorithms that 
detect actual extreme events (which are anomalous) 
versus false anomalous reading (false positives).  
Effective asset management decisions require reliable 
input as false alarms are costly and can lead to 
slower recognition of actual events. 

BGC worked with a talented team of graduate 
students from the University of British Columbia’s 
Master of Data Science (UBC MDS) program who 
spent two months exploring machine learning models 
to distinguish between false signals and extreme 
signals in order to help improve real-time warning of 
extreme events. The UBC MDS team explored a wide 

range of different models and, through experimentation, 
recommended three models for more detailed 
evaluation. The three models were evaluated based on 
their recall and precision. ‘Recall’ measures the 
completeness of results. In this case, it is the 
percentage of false anomalies that are successfully 
detected. ‘Precision’ measures the usefulness of results, 
which in this case is the percentage of detected 
anomalies that are detected. The three models were 
found to work well at detecting high-�ow anomalies. 
The students recommended applying all of them as an 
ensemble as each model had different strengths.  

BGC is currently implementing a framework within the 
River Network Tools platform to facilitate the application 
of the three models to �ag anomalous �ows from the 
over 10,000 real-time stream�ow gauges that generate 
readings every 15 minutes. A scalable cloud-based 
software architecture is being used to meet the 
computational requirements needed to apply the 
models in real-time. When deployed, our high-�ow 
warnings will be accompanied by a con�dence score 
that will help BGC’s �ood monitoring team and our 
clients more quickly and con�dently distinguish 
between real �ood events and false positives.
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UNIVERSITY COLLABORATIONS

In 2019, BGC continued to collaborate with universities on projects and initiatives aligned with our corporate goals, 
partnering with both undergraduate and graduate-level research programs in Canada and abroad. Through our 
sponsorship of research chairs and programs, we have directed lines of investigation towards important challenges facing 
our society, advanced the state of art in our �eld, and helped inspire the next generation of geoprofessionals.

At the undergraduate level, BGC staff have provided topics, data, and direction to support �nal-year capstone projects, led 
�eld trips, and given guest lectures. At the graduate level, BGC has continued to invest in collaborative research through 
funding support and direct participation in �eld- and lab-based studies. BGC staff volunteer time to support undergraduate 
and graduate research curriculum and direction. Speci�cally, Steve Hedberg is on the curriculum advisory board at BGC in 
support of the Geological Engineering Program and Caroline Bates is a member of the Simon Fraser University Research 
Chair Advisory Board in support of the work lead by Dr. Doug Stead. 

In 2019, BGC ran the second year of our GeoEngineering and Geoscience Research Accelerator (GeoRA) program. The 
program brought together local and international graduate researchers in various �elds of earth sciences, both traditional 
and applied, 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.

Advertisements for the 2019 GeoRA program were sent out to over 30 local and international universities. Nine applicants 
were selected from the following schools:

• Kathmandu University, Nepal (Mechanical Engineering)
• University of Alberta (Physics; Civil and Environmental Engineering)
• University of British Columbia, Canada (Mining Engineering; Earth and Ocean Sciences)
• University of Rome, La Sapienza, Italy (Geology)
• University of Rome, Tor Vergata, Italy (Civil Engineering)

The GeoRA students were encouraged to engage with BGC staff and utilize their expertise, while sharing research 
developments from their home universities. Their interests spanned remote sensing, mine operations, tailings 
geomechanics, soil-structure interaction, and induced seismicity.  During the 2019 GeoRA Program, the group had three 
professors visit and provide seminars, including Dr. Paolo Mazzanti (NHAZCA), Dr. Jean Hutchinson (Queen’s), and Dr. 
Nadja Kunz (UBC). Lastly, the GeoRA Program team also undertook a four-day �eld trip around Southern BC, stopping at 
geohazard sites and observing some of the resource industries, including tailings dam and other mining sites.

Several BGC staff serve as adjunct professors and sessional lecturers at universities and colleges across North America, 
including:

• Carie-Ann Lau: Simon Fraser University
• Carl Mendoza: Simon Fraser University; University of Alberta (Professor Emeritus); University of Waterloo
• Dave Gauthier: Queen's University
• Ethan Faber: Colorado School of Mines
• Gabi Walser: Red Rock Community College (Lakewood, Colorado)
• Lukas Arenson: University of Manitoba
• Matt Lato: Queen's University; Colorado School of Mines (Affiliate Professor)
• Matthias Jakob: University of British Columbia
• Rob Millar: University of British Columbia
 

These BGC staff, along with other senior BGC personnel, act as primary, secondary, or external co-supervisors and 
advisors on various MSc and PhD-level theses. In 2019, many of our staff also presented guest lectures across Canada, 
the US, South America, and Europe. To further strengthen our collaboration with international institutions, meetings were 
also held with geoscience and engineering staff at universities such as Leeds, Durham, Sheffield, and Cambridge in the 
UK and Polytechnic University of Catalonia in Spain.

12 University
Collaborations

Helping to Develop the Next 
Generation of Geoprofessionals
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UNIVERSITY 
COLLABORATIONS 

BGC / Student Design Projects 

Tailings Storage Facility Design
Dalhousie University: Civil Engineering 
BGC Team: Greg Horne, Matt Dugie, Nick 
Singer, Connor Stanhope, Scott Munro

Open Pit Rock Mechanics/Lab Testing Project  
Queen's University: Geological Engineering 
BGC Team: Erika Schmidt, Braeden Klassen, 
Kayla Seguin

Tailings Facility Design Project 
University of British Columbia: Geological 
Engineering
BGC Team: Chris Tingley, Jack Carrigan,  
Emily Bolton

Landslide Geohazards Project 
University of British Columbia: Geological 
Engineering 
BGC Team: Damian McClarty, Victoria Camp, 
Beatrice Collier-Pandya

Andean Ground Ice Research  
University: University of Fribourg
Researchers: Dr. Christian Hauck
BGC Leads: Cassandra Koenig, Lukas Arenson, Pablo Wainstein

Biogeocementation of Tailings
University: Queen's University
Researchers: Dr. Pascale Champagne
BGC Leads: Vanessa Mann, Jason Abboud, Bill Burton 
Brent Mooder

CanBreach: Runout Modelling
University: University of British Columbia, Queen's University, 
The University of Waterloo
Researchers: Dr. Scott McDougall, Dr. Andy Take, Dr. Steve Evans
BGC Leads: Shielan Liu, Pat Grover, Angela Kupper

Railway Ground Hazard Research Project
University: Queen's University
Researchers: Dr. Jean Hutchinson
BGC Leads: Chris Bunce, Dave Gauthier, Zac Sala, Matt Lato

SaniSand FLAC3D Modelling
University: University of British Columbia
Researchers: Dr. Mahdi Taiebat
BGC Leads: Chris Bunce, Dave Gauthier, Saman Zarnani, Matt 
Lato

UAV Lidar
University: University of British Columbia
Researchers: Dr. Scott McDougall
BGC Leads: Megan van Veen, Andrew Mitchell, Matt Lato

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

Low Cost Photogrammetry
University: Colorado School of Mines
Researchers: Dr. Gabe Walton
BGC Leads: Ryan Kromer, Matt Lato, Lauren Hutchinson

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

Effectiveness of Augmented Reality in External 
Stakeholder Learning and Engagement
University: University of Oxford 
Researchers: Jun Ramos 
BGC Leads: Matt Lato, Bill Burton, Gerald Magnusson

Permafrost Partner Network
University: Carelton Univeristy 
Researchers: Dr. Stephan Gruber 
BGC Leads: Lukas Arenson
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PUBLICATIONS

In 2019, BGC staff generated 88 research publications and presentations with wide-ranging applications for the mining, 
pipelines, and transportation sectors. Over 90 members of our staff contributed to at least one publication in 2019, 
collaborating with colleagues in and outside the company to advance knowledge in the applied earth sciences �eld. 
Research topics re�ect our team’s diverse expertise and interests, including hydrology, groundwater, geohazards, 
geochemistry, soil and rock mechanics, permafrost and cold regions engineering, tailings and mine waste, climate change, 
risk assessment, remote sensing, and augmented reality.

This past year, BGC staff published 21 journal articles in titles such as Engineering Geology, Geotechnical Testing 
Journal, Landslides, Natural Hazards and Earth System Sciences, and Water Resources Research. Dr. Lukas Arenson and 
Dr. Matt Lato served as editorial board members with the Canadian Geotechnical Journal.

Staff also presented research at 26 conferences, sharing over 60 papers, posters, and talks at industry events held across 
North America, South America, Europe, Asia, and Australia. Dr. Lukas Arenson, Dr. Sarah Davidson, Dr. Matt Lato, and Dr. 
Pete Quinn were among those invited to deliver keynote speeches and presentations, while Dr. Hamid Karimian, Pete 
Barlow, and Chris Campbell were recognized with a “Best Paper” award by the International Pipeline Geotechnical 
Conference organizing committee for their paper entitled, “Finite element modelling of a series of landslide episodes and 
stress relief procedures.”

BGC published 88 papers in 2019
64 were presented at 26 different conferences on 5 continents

Journal / Trade Publications
• Bulletin of the Seismological Society of America
• Canadian Geotechnical Journal
• Chemosphere
• Engineering Geology
• Geographische Rundschau
• Geotechnical News
• Geotechnical Testing Journal
• Hydrological Processes
• ISPRS International Journal of Geo-Information
• Journal of Geotechnical and Geoenvironmental Engineering
• Landslides

Conferences
• 4D Subsurface Modelling: Predicting the Future 

(London Geological Society)
• American Geophysical Union Fall Meeting
• Asset Integrity Management - Pipeline Integrity 

Management Under Geohazard Conditions
• Association of Environmental & Engineering Geologists 

Annual Meeting
• Canadian Geotechnical Conference
• Canadian Young Geotechnical Engineers and 

Geoscientists Conference
• European Geosciences Union General Assembly
• European Space Agency Living Planet Symposium
• Geological Association of Canada-Canada Mineralogical 

Association-International Association of Hydrogeologists 
Joint Conference

• Global Water Futures Annual Open Science Meeting
• International Commission on Large Dams (ICOLD) 

Annual Meeting

• International Conference on Cold Regions 
Engineering/Canadian Permafrost Conference

• International Conference on Debris-flow Hazards 
Mitigation

• International Conference on Earthquake Geotechnical 
Engineering

• International Conference on Mining Geomechanical Risk
• International Conference on Scour and Erosion
• International Pipeline Geotechnical Conference
• International Seminar on Tailings Management
• International Union of Geodesy and Geophysics General 

Assembly
• Joint Technical Committee on Natural Slopes and 

Landslides (JTC1) Workshop
• Modflow and More Conference
• Swiss Geoscience Meeting
• International Conference on Tailings and Mine Waste
• U.S. Rock Mechanics/Geomechanics Symposium
• Vancouver Geotechnical Society Symposium

• Natural Hazards and Earth System Sciences
• Permafrost and Periglacial Processes
• Remote Sensing
• Scientific Reports
• The Photogrammetric Record
• Water Resources Research
• Wetlands Ecology and Management



  

In�uencing positive outcomes for 
complex earth science challenges 
requires creation of new techniques 
and technologies through research 
and development.
 

https://bgcengineering.ca/
https://bgcengineering.ca/
https://www.facebook.com/BGC-Engineering-Inc-1766547396910904/
https://twitter.com/BGCEngineering
https://www.linkedin.com/company/bgc-engineeringcom/
https://www.instagram.com/bgcengineering/



