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Environmental and water resources engineering was a natural
career choice for Levison, who grew up on a dairy and horse farm
near Lake Simcoe, and loved exploring the outdoors. At age 11,
she visited family in Zimbabwe and observed women carrying
jugs of water across great distances to bring to their families, and
the experience left a lasting impression about the importance of
groundwater. She went on to study the topic at Queen’s University,
first in a course during her civil environmental engineering degree,
and then during her PhD in civil engineering, for which she special-
ized in hydrogeology.

Soon after completing her doctorate, Levison spent two years at
PEO’s (now discontinued) Ontario Centre for Engineering and Public
Policy, which worked to raise the profile of the engineering profession
and conducted research in areas affected by engineering. Serving first
as a junior fellow and then as its acting executive director, Levison
focused on encouraging engineers to participate in public policy
discussions relating to the profession.
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Levison has also worked on drinking water
protection for the Cataraqui Region Conservation
Authority in Kingston, Ontario. Currently, she is
an associate editor for Hydrogeology Journal , a
peer-reviewed scientific journal published by the
International Association of Hydrogeologists.

“1 enjoy the technical aspects of what | do,
but I also enjoy that there is lot of practicality to
it, because water is essential to life, so we need
to protect it as best we can. Thinking about that
keeps the work interesting.”

To determine how to make mining more sustain-
able, Erin Bobicki, PhD, P.Eng., has used some
out-of-the-box thinking—but her solution is
decidedly in a box.

The University of Toronto researcher’s solution
for using less energy during mineral processing is
preheating rocks with microwaves. Essentially, the
electromagnetic radiation produced by microwaves
help to more efficiently separate valuable miner-
als from undesirable material in ore by reacting
with the minerals’ dielectric and magnetic proper-
ties. It's a discovery Bobicki made as a PhD student
at the University of Alberta: In studying how to
store carbon in ultramafic rocks for climate change
mediation, she tested her ideas by literally putting
rocks in a standard kitchen microwave.

“1 was working with a mineral called serpentine,
which can react with CO, to form magnesium car-
bonate, but on geological time. One way to speed
Lip the reactivity is heat treatment, so | thought of
using the microwave in my lab. It turns out you can
do neat things when you microwave serpentine,”
say Bobicki, an assistant professor in the depart-
ments of materials science and engineering, and
chemical engineering and applied chemistry, who's
also affiliated with the university’s Lassonde Institute
of Mining.

What Bobicki learned from her experiments is
that microwaving ores can not only change the
mineral composition, but also promote cracks at
the boundaries between high-value minerals and
commercially valueless material. These cracks make
it easier to then liberate minerals during the pro-
cess of comminution—breaking up huge slabs of
rock into tiny particles—and separate minerals
during froth flotation, and so ultimately less
energy is required. Currently, about 1 per cent of
energy used during comminution goes to breaking
up rock, while the rest is lost to noise, heat and
friction. Conversely, microwaves can convert elec-
tric energy with efficiencies of up to 80 per cent.

“The industry tends to use old technologies
that do not efficiently concentrate energy into
particle breakage,” says Bobicki, who observed
these processes first-hand when she worked for
three years as a metallurgist at Brazilian min-
ing company Vale. “Microwaves can significantly
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enhance the efficiency of grinding so that less
energy is used in the process.”

Much of Bobicki’s current research involves
studying the microwave properties of minerals like
pyrrhotite, magnetite, olivenite and serpentine.
She is also examining other ways to make mineral
processing more sustainable, like reducing water
use, increasing the use of recycled water, using
salt water instead of fresh water (which is scarce in
many areas), and extracting valuable minerals from
tailings. For Bobicki, deeply investigating these
complex technical matters that could positively
transform the mining sector is inherently reward-
ing. She also enjoys inspiring students to become
problem-solvers in the field, and keeping her finger
on the pulse of a sector that fascinates her.

With mining companies facing many pressures
to be more sustainable, including rising energy
costs, increasingly lower-grade ores, limited water
resources, declining metal prices, global competi-
tion and greater public demand for environmentally
respectful business practices, Bobicki expects her
research will become increasingly relevant.

“The mining industry likes to say it is innovative,
but it is really slow to adopt new technology,” she
says. "It needs to go beyond making incremental
change and take some risks so that it can reduce
its ecological footprint.”

Harnessing electricity in Ontario involves taking
great care to operate sustainably, and among
those we can thank for that effort is Nicolas
Rutikanga, EIT.

An environmental advisor with Ontario Power
Generation (OPG), Rutikanga helps the company
fulfill its goal to minimize its environmental foot-
print. His work involves developing, implementing
and monitoring the company’s environmental
management system, and identifying ways to
improve it. One of several environmental advisors
at OPG, Rutikanga may be involved in interpreting
environmental legislation, correcting environmental
performance issues and building productive rela-
tionships with environmental regulators.

“The environmental considerations of any task
or project are at the centre of the work process,
from conception of a product, to the decommis-
sioning, and the management of impacts after
decommissioning,” Rutikanga says.

Rutikanga is based at the Darlington Nuclear
Generating Station in Bowmanville, ON, where he
provides guidance on ensuring the site’s water and
air emissions comply with provincial environmental
regulations and best operating practices. He is also
responsible for securing environmental approvals
for various work activities from the Ministry of the
Environment and Climate Change.
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His work often involves engaging in technical problem solving with
other types of engineers at the company, including civil, mechanical
and electrical engineers.

This is Rutikanga'’s first formal job as an engineering intern
since he immigrated in 2012 to Canada from his home country of
Rwanda, where he completed a bachelor of science degree in civil
engineering and environmental technology at the Kigali Institute of
Science and Technology. He completed the University of Toronto's
Licensing International Engineers into the Profession Program in
2014, and joined OPG in February 2015, first as an intern, and then
as a management and professional trainee, before starting his cur-
rent role last November.

The process of producing elec-
tricity has always fascinated
Rutikanga. He says in
courses he took on
electricity, it was
“liberating” to
learn about
harnessing the
existing poten-
tial energy
of moving
electrons. He's
just as jazzed
about new
innovations for
producing elec-
tricity in more
eco-friendly ways,
and says at OPG,
there is a constant
flow of new ideas
and projects for reduc-
ing carbon emissions, such
as promoting the use of electric
vehicles, restoring environmental
habitats, using technology to preserve biodiversity, and reducing and
recycling wastes. He is also encouraged by OPG’s collaboration on
environmental projects with various conservation groups, which have
included the Bruce Trail Conservancy, Earth Rangers and the Toronto
Wildlife Centre.

“"OPG's environment group has a wide range of partners that all
aim at protecting the environment,” Rutikanga says, adding that his
team members also regularly consult with organizations from other
industries to stay current on sustainable practices. “Sharing experi-
ences among practitioners and partners really helps improve the
quality of environmental protection on a regular basis.”

As Rutikanga progresses in his career at OPG, he plans to learn
more about the company’s work in the areas of renewable energy,
including wind and solar. Meanwhile, he says he’s proud to help
OPG sustainably generate nuclear energy, which, since it produces
virtually no carbon dioxide or air pollution, is one of the cleanest
sources of electricity.

Says Rutikanga: “Managing natural resources is crucial for human
survival, and this can’t be achieved without closely monitoring the
environmental aspects that are associated with business decisions.” €
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