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OVERVIEW

BGC Engineering Inc. (BGQ) is an employee-owned consulting firm with specialization in applied earth science. We
work for the private sector, government, and non-government organizations. We are committed to giving back and
re-investing in the communities we work. BGC Squared, BGC's philanthropic program, is dedicated to sustainably
addressing critical applied earth science challenges, creating and promoting science education, and supporting
charities and organizations through employee-driven fundraising. The program relies on BGC employees’ dedicated
time, expertise, and passion on projects that BGC staff connect with and that are driven by our partner organizations
and communities. Whether they are in our backyard or across the globe, we support not-for-profit organizations and

community-driven initiatives.

It's our belief that by applying our science-based skills
and tools, we can actively engage in improving
conditions all around the world. A BGC Squared project
is one that is led by the communities and organizations
we partner with, and:

EMPOWERS individuals through a transfer of
knowledge and skills to build on local technical
capacity.

CREATES sustainable, long-term community
development.

PROMOTES environmental stewardship.

INSPIRES and motivates BGC employees to give

back to their communities.

In this report, we reflect on the work we've
accomplished, causes we've fundraised for, and
partnerships we've formed between October 2020 and
September 2021. While the COVID-19 pandemic has
continued to have devastating impacts around the world,
BGC Squared projects have continued to adapt by
finding ways to work remotely and partnering with locals
to collect field-based data.
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THE THREE BRANCHES OF BGC
SQUARED

BGC Squared is made up of three banches: applied earth sciences,
education & outreach, and employee-driven fundraising. Read here
about the breadth of our projects.

1. Applied Earth Science

We partner with communities and organizations to address applied
earth science challenges around the world. Our primary focus is on
natural disaster risk management, climate change adaption,
improving natural resource development practices, and the
protection of community and cultural infrastructure.

Hydrogeological Desktop Study - Putumayo, Colombia
(WaterAid)

UNArise Critical Asset Management Support (UNArise)
Coseismic Landslide Susceptibility Modelling - Bhutan
(GeoHazards International)

Remote Sensing Search & Rescue - BC, Canada

Foundation Design for Pedestrian Suspension Bridge -
Guayabitos, Bolivia (NDSEED & Engineers in Action)
Augmented Reality Disaster Responder - North America
(Global Support and Development)

Pacheedaht Burial Caves Geophysics - Port Renfrew, Canada
(Pacheedaht First Nation)

River Restoration - Vancouver Island, Canada (Central West
Coast Forest Society)

Disaster Charter Response - Haiti (Canadian Space Agency)
“The Resistance Project” Holocaust Archeology - Latvia,
Lithuania, & Poland (Leading Edge Productions, Christopher
Newport University, Warsaw Ghetto Museum, & others)
Trail Design Application - BC, Canada (BC Parks Foundation)
2021 Western European Flooding Damage Assessment -
Germany, Belgium, Netherlands (Geotechnical Extreme
Events Reconnaissance (GEER))

*One project is not listed due to confidentiality agreements.
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2. Employee Driven Fundraising

We are dedicated to supporting the communities where we live and work. BGC Squared supports causes and
charitable organizations that are championed by BGC employees through fundraising and donation matching. Since
BGC Squared was formed in 2014, we have donated over $650,000 to various causes we are passionate about.

Covenant House - Vancouver, Canada

Salvation Army "Adopt a Family” - Kamloops, Canada

100 Boots Challenge by EMBERS Staffing Solutions - Vancouver, Canada
Centre for Addiction and Mental Health - Burnaby, Canada

Rivendell Retreat Centre - Bowen Island, Canada

2021 Canadian Mining Games Competition - Saskatoon, Canada

Alberta Chidren’s Hospital Mental Health Unit - Calgary, Canada

Cowrie Scholarship Foundation - United Kingdom

BC Children’s Hospital Mining for Miracles - Vancouver, Canada

Food Bank - Edmonton, Calgary, Kamloops, & Vancouver, Canada
Ray-Cam Community Association - Vancouver, Canada

Walk the Walk for the Compass - Vancouver, Canada

Community Table - Golden, US

Meals on Wheels - Fredericton, Canada

Feed Nova Scotia - Halifax, Canada

Nucleo Humanitaro, Santiago, Chile

The Royal Canadian Legion Poppy Seed Fund - Calgary, Vancouver, Canada
Alternating Hemiplegia of Childhood Foundation - Michigan, US
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3. Education and Outreach

BGC employees volunteer their time to provide educational programming and mentorship to students of all ages.
Through sharing our knowledge in earth sciences and engineering, we aim to ignite and foster interest in STEM
(Science, Technology, Engineering and Math) fields, and support the next generation of STEM leaders.

University Design Projects

° University of British Columbia

> Colorado School of Mines

o Queens University

o Dalhousie University
Post Secondary Education Support

o University of Alberta

o Simon Fraser University
Geering Up Youth Camps - Vancouver, Canada (UBC Geering Up)
Applied Earth Science Scholorship - Flin Flon area, Manitoba
GeoHazards Infographics - North America
Operation Minerva School Presentations - Calgary, Canada (Telus Spark, Operation Minerva)
K-12 Education & Outreach
Climate Change K-12 Workshops - Maple Ridge & Surrey, Canada

BGCSQUARED



2021 IN NUMBERS




2021 PROJECT LOCATIONS
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FEATURED PROJECTS

Applied Earth Science

We are proud to have collaborated with partners around the world to share our knowledge, expertise, and
passion in support of their projects. These are just a few of the projects we've had the opportunity to contribute
to this year.

Location: Guayabitos, Bolivia

Partners: Engineers in Action (EIA), Notre Dame Students Empowering through
Engineering Design (NDSEED)

BGC Project Team: Caleb Ring, Chad Sutherland, Hamish Weatherly, Isabel Kaspers,
Michael Porter, Natalia Skomorowski, and Seamus Millett

In partnership with EIA and NDSEED, BGC supported the design and construction of a
suspended pedestrian bridge for the Guayabitos community in Bolivia. Prior to the
bridge construction, the community on the east side of the river could not reach the
road on the west bank that provides an essential link to medical care, markets, and
schools. The river crossing was dangerous and not passable for approximately 80% of
the year. The bridge crosses a valley vulnerable to flooding, erosion, debris flows, and
rockfall. As technical mentors, BGC provided EIA and NDSEED with technical guidance
on construction of the bridge to best manage these hazards to improve the safety and
longevity of the bridge. With the new bridge, children are now able to attend class in the
larger population centres nearby without having to go several months away from home
to do so, and the community has access to the essential services they need. This
project is our second collaboration with EIA and NDSEED. BGC is excited to continue
working with EIA and NDSEED in the future on another pedestrian suspension bridge
project.

Location: Haiti

Partners: Canadian Space Agency, The International Charter Space and
Major Disasters

BGC Project Team: Corey Froese, Corey Scheip, Jeanine Englebrecht,
and Lucy Lee

The BGC Squared team assisted with response efforts for widespread flooding
and landslide initiation on the island nation of Haiti. Tropical Storm Grace passed
over the Tiburon Peninsula on August 16-17, 2021, just two days after a 7.2
magnitude earthquake struck the country.

Following the storm, the International Charter Space and Major Disasters program
activated a call for support from partners with expertise in analysis of
remotely-sensed data and geospatial interpretation to facilitate on the ground
response efforts. BGC's Earth Observation team worked over a two-week period to
leverage radar and optical satellite imagery to evaluate flooding and landslide
impact areas across the island nation. This analysis used Sentinel-1and 2 (ESA) and
RADARSAT Constellation Mission (CSA) data. The effort culminated in the delivery of
two map products: (i) Estimated Flood Inundation Areas in Southwestern Haiti from
SAR Backscatter Analysis; and (i) estimated landslide scars associated with the M7.2
Earthquake. This was the first effort by BGC to partake in a disaster charter and we
hope our continued efforts on charter calls can provide an impactful service to
humanitarian and emergency aid personnel on the ground during natural hazard
events.
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Applied Earth Science

Regional Coseismic Landslide Susceptibility Mapping of Bhutan

Location: Kingdom of Bhutan

Partners: GeoHazards International (GHI)

BGC Project Team: Christy Rouault, Kris Holm, Pete Quinn, Richard Carter, and
Rudy Schueder

The Kingdom of Bhutan is in @ mountainous and seismically active region. It is a
landlocked nation in the Eastern Himalayas, sharing borders with India to the south
and east, and Tibet to the north. BGC Squared, in partnership with GeoHazards
International (GHI), is producing an international machine learning coseismic
landslide susceptibility model to map regional earthquake-triggered landslide
susceptibility maps for the Kingdom of Bhutan. These maps aim to inform policy,
infrastructure planning, and emergency preparedness. This project highlights the
collaboration between BGCers leveraging software, data science, remote-sensing,
geotechnical and seismic hazard expertise. In lieu of on-the-ground field work, this
project has relied on high resolution data amalgamation, and in the next steps, will
focus on collaboration with in-country knowledge and expertise.

“Most of us at BGC are pretty privileged, living in one of the safest and wealthiest
countries in the world, with a stable government and food supply, abundant clean water,
nearly unlimited opportunities for education and work and a free and open society. We
have the luxury of taking our safety for granted. Much of the world lives outside some of
these bounds, and many people are unsafe, due to social context or physical danger

from natural hazards. We have an overabundance of many things that we can share with
those less fortunate, the easiest of which to give is our knowledge and expertise. I'm

thrilled to have the chance to work alongside colleagues and partners to help address PETE QUINN
needs that are otherwise unmet due to disproportionate physical or social threats.”

Principal Geotechnical Engineer

Eastern Europe Holocaust Archaeology

Location: Latvia, Lithuania, and Poland

Partners: Christopher Newport University, Leading Edge Productions, Warsaw
Ghetto Museum, US Embassies of Latvia and Lithuania, University of Wisconsin at
Eau-Claire, Duguesne University, The Jewish Museum of Riga, and the Israel
Antiquities Authority

BGC Project Team: Alastair McClymont, Colin Miazga, and Paul Bauman

The objective of this project was to investigate Holocaust sites in Eastern Europe, with a
focus on documenting evidence of resistance activities. Since traditional invasive
archaeology methods are largely prohibited at locations where remains of Jewish
people may be present, non-invasive geophysical methods are an important tool in
these investigations. BGC provided personnel and geophysical equipment for the
project, and collected data at fifteen sites in Latvia, Lithuania, and Poland. The
investigations consisted of a variety of geophysical methods, drone photogrammetry
and multispectral imaging, and handheld LiDAR (i.e, GeoSLAM). Included among the
sites were the Mila 18 command bunker in the Warsaw Ghetto, the 50,000 person mass
burial at Fort [X'in Lithuania, and the Jewish Ghetto in Riga. Based on the geophysics
results, an excavation was undertaken in Warsaw with the support of BGC personnel to
recover artefacts that will be exhibited at the new Warsaw Ghetto Museum. The
research was filmed for a documentary with the working title “The Resistance Project,”
to be released in 2023. The results of the 2021 study will also provide content for a
website that will provide Holocaust educational material.
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Education and Outreach

Location: Maple Ridge and Surrey, BC, Canada
Target Audience: Grade 3 -7
BGC Project Team: Alexandra Nagy, Joshua Nicholas, Karsten Shein, Kathryn Franklin, Teagan Larsen, and Zeneca Kubota

Climate change is one of the most critical challenges facing society today, the consequences of which will be felt into the future. The
next generation to enter the workforce may find careers highly influenced by the climate crisis. BGC employees had heard from
teachers that they would like to incorporate more climate change learning into the classroom. Currently this topic is mostly excluded
from the BC curriculum and as a result, teachers may not be able to explore it in as much depth as they would like. In partnership with
local teachers, we sought to apply our earth science knowledge to create a climate change workshop for students between grade 3 and
grade 7. The team collated climate change education resources, developed presentation content, and created fun activities for the
students, and in December 2021, visited our first three classrooms. The workshops were held over two days and provided students with
a foundational understanding of what climate change is, how anthropogenic climate change came to be, what the consequences are,
and where we go from here. After positive feedback from students and teachers, the project team looks forward to expanding this
program in 2022 to include more grade ranges as well as virtual presentation options.

Location: North America

Partners: General public

BGC Project Team: Alex Strouth, Emily Mark, Joshua Nicholas, Kris
Holm, Matthias Jakob, Mike Porter, and Sophia Zubrycky

Communities across mountainous areas face a range of hazard types.
These hazards can pose significant risks to public safety, and yet are not
well understood by the general public. Through our engagement with
communities, we have found a need for resources to educate the public
about geohazards.

It has been shown that relatively simple actions can dramatically increase the
odds of surviving a landslide, but this information is not readily accessible to the
general public (Pollock and Wartman 2020). What began as a non-structural,
risk-reduction solution for a small community on Vancouver Island has evolved
into a BGC Squared project to create a portfolio of infographics for various
geohazard scenarios. We designed infographics for debris flows, rockfalls,
rockslides, and landslides using practical experience from BGCers who have
worked in geohazard disaster response and feedback from world-class disaster
and risk-communication experts. The 2-sided illustrations include a hazard
definition on one side and practical actions on the other. These educational
resources can be made available to any community or client that sees a need
for them.

Pollock, W.,, Wartman, ., (2020). Human Vulnerability to Landslides. GeoHealth. Vol. 4, Issue 10.
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Education and Qutreach

ZENECA KUBOTA

Geological Engineer
In-Training

University Design Project - Landslide Analysis for Potable Water
Project

Location: Golden, Colorado, USA

Target Audience: Fourth year university students

Partner: Colorado School of Mines Geological Engineering Department and Denver
Professional Chapter of Engineers Without Borders (EWB) USA

BGC Project Team: Alex Strouth and Ethan Faber

From 2018 to 2019, BGC supported the Engineers without Borders USA Denver
Professional Chapter to mitigate the impact of landslides for potable water systems
in communities in the rural highlands of the Andes in Ecuador. In the spring of 2021,
students in the capstone course of Colorado School of Mines, Geological
Engineering department designed alignments for potable water distribution systems
for the community of Yugsialo in Ecuador with guidance from BGC and the Denver
Professional Chapter. Students were further tasked with incorporating humanitarian
engineering concepts to improve the design of their pipeline routing, mitigation
recommendations, and understanding of the community’s goals and capacities. As a
result of the student’s work, EWB has been able to design the routing of the pipeline
to be less impacted by landslides.

“BGC Squared provides any BGCer with the opportunity to pursue the causes that
matter to them. Through this program, | have been able to combine my passion for
teaching and my interest in engineering and geohazards to educate kids about STEM. |

feel extremely privileged to have the support of this company, not only for my career
development, but also for the opportunity to make a difference outside of my project
work.”

Employee-Driven Fundraising

Earth Science Undergraduate Award

Location: Flin Flon, Manitoba, Canada
BGC Project Team: Ashley Quashigah, Brad Russell, Carolina Dietrich, Cindy Wang,
Emma Jost, Matthew Schafer, and Mike Belfry

BGC has been involved in mining-related work in Flin Flon, Manitoba and area for
many years. Through living and working in the area, BGCers have formed a strong
bond with the communities. The Flin Flon area has a rich history in mining with great
potential to develop people who are strong in engineering and earth science fields.
The Earth Science Undergraduate Award is a new scholarship, offered annually to
one graduate from either Flin Flon, Creighton or Snow Lake highschools. The
scholarship, sponsored by BGC Squared, is for a student pursuing post-secondary
education in the field of earth sciences. It has a value of $2,000 in the first year of
studies and increases to $5,000 in the second year. BGC is pleased to announce the
recipient of this year’s Earth Science Undergraduate Award was Owen Slugoski.
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Employee-Driven Fundraising

Women's Computer-Literacy Program

Location: Nepal
Partners: Nepal Library Foundation
Project Team: Bill Burton, Bryan Baker, Ethan Faber, and Reza Zaim

Computers offer accessibility to information, knowledge, and tools to improve one’s
education, job prospects, earning potential, and well-being. However, in Nepal, women
have less access and lower computer literacy rates than their male counterparts. One
leading reason for this is that many women cannot afford to own a personal
computer. For organisations such as the Nepal Library Foundation, to buy or rent
computers would use a significant portion of their budget. BGC has a continuous
stream of laptops that become outdated with time for our technical purposes. To aid
the Nepal Library Foundation’s mission, to increase women'’s computer-literacy, and
also to extend the life-span of BGC's technical infrastructure, BGC has donated
laptops to the foundation. By providing laptops, we hope that more women in Nepal
are able to increase their opportunities and well-being.

“We have a goal to be recognized globally for our leadership and | believe that part of
leadership is about giving back and serving those most in need. The great work at the
Covenant House is just one example of this. I'm just so proud to represent BGCers in helping

youth that find themselves on the street, through no fault of their own. The work BGC Squared
is doing with the Covenant House to help get youth back on track and enjoying happy and
productive lives is really making a real difference.”

STEVE HEDBERG
President & CEO

Covenant House

Location: Vancouver, British Columbia, Canada
Partner: Covenant House
Project Team: James Raymundo, Peter Klassen, Sarah Kimball and Steve Hedberg

Covenant House Vancouver opened its doors in September, 1997 with its mission to
support young adults experiencing homelessness. The organisation helps homeless
youth find housing, schooling, and work solutions. The services they provide include
healthcare, educational support, skills training programs, substance abuse treatment
and prevention programs, legal aid, mental health support, and much more. This is
only achieved, however, through the generous aid of donors and the dedicated time
of volunteers. In 2021, BGC donated over 10,000 KN95 masks to Covenant House
Vancouver to help equip homeless youth with PPE during the pandemic. BGC also
takes part in the annual Covenant House Sleep Out fundraiser. In November, BGC's
CEO and President, Steve Hedberg hosted a sleep-out with other building tenants on
the rooftop of BGC's Vancouver office. In support of Steve and Covenant House, BGC
raised over $30,000 through donation-matching and a raffle.

BGCSQUARED




PARTNER ORGANIZATIONS

It would not be possible for BGC Squared to operate and for us to be a part of the incredible projects
we've been involved in without our partner organisations. We are grateful for the new and continued
partnerships we've engaged in over the last year and look forward to working together next year.

Thank you!
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THANK YOU

With our greatest appreciation, we want to thank
everyone who has worked with BGC Squared.

We hope the projects shared here provide the spark for
opportunities in the coming year. Please reach out if
you see a space for BGC Squared to support and
collaborate.

The positive impact we seek cannot be achieved
without all of our partner organizations, the locals in
the communities we serve, and employees at BGC Sincerely,

BGC Squared Co-leads
BGCSquared@bgcengineering.ca

identifying opportunities that they connect with.

ETHAN FABER
BGC Squared Co-Lead

CHRISTY ROUALT
BGC Squared Co-Lead

“BGC Squared provides a place for me to work

towards my goal of making a meaningful and “Through much of our careers, we are led by our

impactful difference by partnering with communities
and organizations that may otherwise not have access
to our engineering skills. This requires incorporating
the social context of the problem into each technical
step we take to develop more sustainable solutions.
We then look to see how we can take these learned
skills back to more traditional project with clients we
work at BGC to help all projects to have more
sustainable solutions for the benefit of communities
around all of the places we work.”

BGC

senior mentors, developing our skills to serve projects
with substantial financial resources. On BGC Squared
projects, this equation can be flipped: BGCers,
regardless of seniority, lead projects for which they are
passionate about and get the opportunity to apply
their skills to projects with the highest need,
regardless of economic viability. This is the space in
which we cast our metaphorical vote as individuals to
use our privilege and education to better the world.”

Victoria | Vancouver | Kamloops | Calgary | Edmonton | Denver | Toronto | Kingston | Ottawa | Santiago | Santa Domingo | Fredericton | Halifax
bgcengineering.ca/bgcsquared




