
P
H

O
T

O
S

: N
A

IT

Most people think of NAIT as a training cen-
tre for workers for industries like oil and gas. 

It’s that, but it is also much more, 
says Chris Dambrowitz, Associate Vice-
President of Research and Innovation for 
the Edmonton-based polytechnic institute.

Over the last decade, NAIT has become 
a leading applied research centre for oil and 
gas companies, driving forward innovative 
solutions to the industry’s challenges. 

While NAIT has always done some 
research, in 2007 the provincial govern-
ment gave it and its sister institute, SAIT, 
a mandate to do applied research, says 
Dambrowitz.

“The fundamental advances that came 
from traditional universities weren’t coming 
in a form companies could implement,” he 
explains. “They were proven on the bench or 
desktop, but they weren’t being scaled up.”

So NAIT took on the role of helping 
move academic research toward com-
mercial application through an applied 
research model. 

“In 2011 we began to emphasis applied 
research and the idea it must be industry-
driven,” he explains. “It must be driven by 
industry. They set the key questions to be 

Joined at the hip
NAIT partners directly with industry to answer its energy- and 
environment-related challenges

answered, and we have the skill set and 
model to deliver a research outcome the 
company can use to drive business forward.”

“And in this effort, we continue to work 
closely with universities and institutions 
like SAIT,” he adds. 

NAIT currently has a number of energy-
industry partnerships working toward 
answering specific challenges. The Ledcor 
Applied Research Chair in Oil Sands 
Sustainability began by focusing on oil-
sands water and tailings issues. 

“In 2008, Ledcor came forward with 
a generous gift that created the applied 
research chair with a focus on environ-
mental sustainability, primarily dealing 
with tailings,” says Dambrowitz. “We’re 
really fortunate to have Andrea Sedgwick 
there. Under her scientific leadership, 
we’re moving forward with industry to 
address a lot of challenges.”

A second area of focus, led by NAIT’s 
Boreal Research Institute, features Amanda 
Schoonmaker and Bin Xu, two NSERC 
Industrial Research Chairs for Colleges in 
peatland reclamation and reforestation. 

“We are working with oil and gas 
companies and forestry to find ways to 

accelerate remediation of industrial lands 
to restore the land to ecological service so 
the regulator can sign off on it,” Dambrowitz 
explains. “We are also developing best prac-
tices with both small and large companies, 
in partnership with the regulator.”

A third applied research effort at NAIT 
involves the application of bioindustrial 
and nanotechnologies to resource sector 
challenges. Paolo Mussone, the Applied 
Bio/Nanotechnology Industrial Research 
Chair, is working with partners to increase 
hydrocarbon-eating microbe populations 
in contaminated soils. One of his roles is to 
develop the sensors needed to monitor the 
microbe activity in real time.

Which brings us to NAIT’s Centre for 
Sensors and System Integration, which 
works with matching off-the-shelf sensor 
technologies to help monitor and measure 
both internal NAIT research and industry 
partners’ technologies in the field. 

“It’s really a virtuous circle,” says 
Dambrowitz. “It helps smaller firms adapt 
their products to work with larger firms.” 

A better tape measure
Improving methodologies in measurement could improve oilsands efficiencies 

Since becoming NAIT’s Ledcor Applied 
Research Chair in Oil Sands Sustainability 
this April, Andrea Sedgwick has been 
charged with the work of revitalizing 
the Centre for Oil Sands Sustainability 
(NARCOSS). The centre’s goal has always 
been to bridge the gap between existing 
oilsands environmental research and the 
commercialization of real-world solutions 
for tailings pond management. But over 
the last two years, it has broadened that 

focus to include working on technologies 
and products for water treatment in both 
SAGD and mining. 

Recognizing the principle that accurate 
measurement is foundational to any work 
of optimization, one of the projects that 
Sedgwick is working on is improving the 
methylene blue index. 

“The methylene blue index is a test that 
allows you to determine the amount of clay 
in a solid or wet sample. It’s a well-known  

Chris Dambrowitz, Associate Vice-President 
of Research and Innovation

Andrea Sedgwick, Ledcor Applied Research 
Chair in Oil Sands Sustainability
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Like all Alberta oil and gas development, in 
situ oilsands projects are required to stock-
pile the soil cleared for facilities and well 
pads for final reclamation. Maintaining that 
stockpile essentially amounts to spraying 
it with herbicides for up to 50 years in the 
case of a SAGD facility lifespan or 20 years 
in the case of well pads. 

This regulated approach has a num-
ber of drawbacks beyond the obvious ones 
of introducing so much herbicide into the 
environment and the economic costs of 
doing so. One is that the sterilized end 
product ultimately doesn’t make ideal soil 
for the regrowth of boreal forest. If grass 
was planted, there are other ecological 
effects to consider. 

“Planting grass creates forage for white-
tail deer, which then supports larger 
predator populations—wolves, bears, etc.—
and that puts increasing pressure on boreal 
forest caribou, which is a species at risk,” 
explains Robert Albricht, Land Stewardship 
Coordinator, ConocoPhillips Canada.

So NAIT’s Boreal Research Institute 
(BRI) and ConocoPhillips have teamed up 
to test an interim reforestation approach 

Progressive reclamation
NAIT and industry partners use innovative approaches 
to reclaim boreal forests, peatlands

at the company’s Surmount SAGD site that 
could change the way industry stores and 
maintains its soil. 

“We planted a nine-hectare stockpile 
with trees that will grow into an active for-
est,” says Amanda Schoonmaker, NSERC 
Industrial Research Chair for Colleges in 
Boreal Reclamation and Reforestation. “It’s not 
permanent reclamation where you put the site 
to bed, but a temporary reclamation while the 
company does its oil and gas development.”

When the time comes for final reclama-
tion, that interim forest will be knocked down 
and spread over the site, creating a much bet-
ter medium for boreal forest regrowth. Logs 
and saplings are a heterogeneous surface that 
helps capture snow and allows for faster for-
est regeneration compared to spreading a 
grass-covered stockpile. Many tree species 
can be helped from the roots in a reforested 
stockpile. The soil is also richer in nutrients, 
and the bacteria and fungi are more aligned 
with a forest ecosystem.

“That’s one awesome advantage,” 
Schoonmaker says. “A second and more 
important advantage is that planting an 
interim forest creates shade that reduces 

the growth of weeds, grasses and invasion 
of non-native species, thereby reducing 
herbicides application.” 

ConocoPhillips’ Albricht expects that 
planting and maintaining interim forests 
will be cost-neutral or even save costs for 
ConocoPhillips compared to current prac-
tices. The company plans to share the 
results of this work with the larger oil-
sands community.

“We’ll have early indications next year,” 
he says of the site’s four-year-old stockpile 
that was cleared of grass and planted with 
trees this spring. “It’s greening up nicely.

PEATLAND
In cooperation with Shell Canada and 
other producers in Canada’s Oil Sands 
Innovation Alliance, NAIT’s BRI is also 
advancing better reclamation practices in 
wetland regions. 

test in the industry that was developed in 
the early ’90s. But over time, it has been 
determined that it’s too subjective,” says 
Sedgwick, who brings to the table 20-plus 
years of upstream surface oilsands 
development expertise in mining, extrac-
tion, tailings and water management.

The amount of clays in the oilsands is im-
portant, not only in tailings, where the clays 
end up, but also within extraction processes. 
Understanding exactly how much clay is 
being introduced into a processing plant 
allows the plant to react better to this ma-
terial, leading to better bitumen recovery.

“So one of the aspects that we’ve been 
looking at with Suncor is what the effect 
of flocculation is on the methylene blue 
test,” Sedgwick says. “Tailings are mostly 
treated with flocculant in the oilsands. 
This allows the water to separate out from 

the rest of the solids. But when you add 
that chemical to your tailings, the inter-
esting question is ‘What does that do to 
your test determining the clay content? 
Does it skew the number?’”

Determining the effect of flocculant on 
the methylene blue index is just a small 
portion of the work the centre is doing with 
partners such as Suncor and Air Liquide. 

With Air Liquide, the centre is look-
ing at several novel technologies that the 
company and its partners have identified 
for testing and piloting in Alberta. These 
include produced water treatment solutions 
and services in the oil and gas industry, a 
novel power-generation process for indus-
trial applications using raw natural gas and 
emission-reduction technologies.

“Our centre is helping industry to improve 
their methodologies and improve their 

operations. That’s the key. We’re not doing 
research. We’re doing development, things 
that are going to give companies the informa-
tion they can use in the field,” Sedgwick says. 

That means in its methylene blue 
index work, NAIT’s findings in the next 
six months or year could be applied in the 
field right away.

“NARCOSS is uniquely positioned to 
provide expertise and facilities for the 
evaluation and advancement of promising 
technologies in oilsands sustainabil-
ity,” says Sean Wells, Senior Engineering 
Adviser, Suncor. “NARCOSS offers a key 
service to technology providers through 
direct links to technical representatives of 
industry and provides team members with 
a clear understanding of the needs of the 
industry in advancing environmental and 
sustainable solutions.” 

Amanda Schoonmaker, NSERC Industrial 
Research Chair for Colleges in Boreal 
Reclamation and Reforestation
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“We’re starting to see early-stage suc-
cess in reclaiming peatland, which is a 
common and dominant type of boreal wet-
lands,” says Bin Xu, NSERC Research Chair 
in Peatland Restoration.

Xu’s research fills a major gap in 
knowledge in wetland restoration 
practices. Because peatland is not a par-
ticularly productive ecosystem as a 
source of timber or agriculture produc-
tion, its role has often been downplayed 
in policy development and land manage-
ment, he says.

The most immediate and practical 
issue for many oil producers in the region 
is what to do with well pads that are no 
longer needed in a peatland setting. The 
clay used to build a well pad is an alien 
material to peatland ecosystems. Clay is 

also heavy and compresses the peat on 
which it sits. 

“We looked at other industries—
horticultural peat harvesters and 
researchers—for inspiration and learned 
from their practices by incorporating a 
process called the peat inversion–moss 
transfer,” Xu says. 

Inversion involves removing the clay to 
re-expose the buried peat to create a suit-
able substrate for the reintroduction of 
propagules, which are essentially seeds 
and fragments of moss, the foundational 
species in peatland. 

“It sounds pretty straightforward—get 
rid of the clay and do something about the 
peat—but how do you exactly go about it? 
How do you remove the clay to get a suit-
able substrate followed by moss transfer? 

Biological remediation of 
hydrocarbon-contaminated soils
Real-time monitoring promises to optimize the bioremediation of contaminated soils

There are over 30,000 brownfield sites 
contaminated with hydrocarbon trans-
portation fuels in Canada, most of which 
are in Alberta. This is a serious environ-
mental issue accompanied by steep 
economic costs to owners and oper-
ators who are saddled with expensive 
insurance liabilities and are unable to 
repurpose their lands.

Through its members, Saskatchewan’s 
Federated Cooperatives Limited (FCL) owns 
and operates a capillary network of gas 
stations and fuel storage sites, including 
properties that have been decommissioned 
and require remediation to be allocated for 
new uses. FCL’s commitment to its mem-
bers has stimulated a decade of cutting-edge 
research work with the University of 
Saskatchewan to develop a low-cost tech-
nology to remediate these sites. 

“After considering a number of options, 
you’re essentially left with two: dig out the 
contaminated soil and bring in clean fill or 
wait it out for the resident bacteria in the 
soil to eat the hydrocarbons—a process 
called natural attenuation,” explains Paolo 
Mussone, Applied Bio/Nanotechnology 

Industrial Research Chair at NAIT’s School 
of Applied Sciences and Technology. 
He also leads an applied research pro-
gram focused on prototyping marketable 
technology using emerging nano- and bio-
technologies, with the goal of improving 
operational efficiencies, reducing emis-
sions and accelerating environmental 
remediation. 

One of the challenges with natural 
attenuation, however, is that the process 
can take a long time to make the land fit 
for development again—three decades or 
more in cold clay prairie soils where 
bacteria are only active for a few short 
months between mid-May and mid-Sep-
tember. “Over the past decade, University 
of Saskatchewan’s Dr. Steven Siciliano 
and FCL have developed a variety of 
methods to stimulate bacteria in the soil 
to consume hydrocarbons faster,” 
Mussone says. The results of this decade-
long research have been impressive. For 
example, FCL has succeeded in remediat-
ing several sites in just over a few years 
at a fraction of the cost of existing 
technologies.

That’s the innovation that we came up 
with along with our partners,” Xu says. 

In roughly three years, the team’s work 
could lead to the first certifiable reclaimed 
peatland on a well pad in the province. 

Paolo Mussone, Applied Bio/Nanotechnology
Industrial Research Chair, NAIT School of 
Applied Sciences and Technology

Bin Xu, NSERC Research Chair 
in Peatland Restoration
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As the new Director of NAIT’s Centre for 
Sensors and System Integration (CSSI), 
Robert Franz brings a wide variety of 
engin eering experience to his role and to 
the centre’s mission to help industry part-
ners by developing real-world technical 
solutions to their problems. 

Most of his 25-year career has been in 
consulting for oil and gas, automotive, for-
estry, aerospace and health care companies. 
This diversity makes Franz ideally suited to 
leading CSSI because sensor technology has 
many potential applications and crosses a 
number of disciplines at NAIT.

“We can work with our BRI [Boreal 
Research Institute] group in monitoring 
peatland conditions. We can work with 
COSS [Centre for Oil Sands Sustainability] 
on oilsands applications. We can work 
into any area, including biomedical, water 
operations, remote monitoring, smart grid 
activities, agriculture, forestry or custody 
management,” he says. 

CSSI’s focus at this stage is the adap-
tation of off-the-shelf sensors for new 
applications rather than the development 
of new sensor technologies themselves.  

“There’s a lot of readily available tech-
nology that is mass-produced and may 
be certified to specific standards that our 
clients can use in their equipment or pro-
cesses. This approach greatly increases the 
speed of development while reducing its 
costs,” Franz says.  

An example is its work with BioLargo 
Water Inc. BioLargo has developed a trans-
formative technology for water purification 
that eliminates contaminants and solves 

Innovate and automate
NAIT’s Centre for Sensors and System Integration is key to its other disciplines 

FCL and Siciliano’s approach could be 
perfected with NAIT’s help. The optimiza-
tion of this technology requires the use of 
instruments that can monitor the progress 
of the bioremediation in near real time in 
order to maintain optimal rates of biore-
mediation and therefore reduce the overall 
time needed to decontaminate the site. 
Adequate sensors will also allow the full 
automation of the remediation process and 

allow the deployment of the technology in 
geographically remote areas. 

“Right now, the labour costs involved 
in treating sites in rural areas are very 
high. In some cases, remote sites can 
be accessible only for part of the year,” 
Mussone says. “During phase one of 
our project, NAIT will select a suite of 
sensors that are already available in 
the marketplace and test them to the 

conditions of one of FCL’s sites. During 
phase two of the project, we will embed 
these sensors into a single prototype 
device with the goal to ultimately inte-
grate it into a control system that could 
be operated remotely.” 

By the end of summer 2017, NAIT and 
its partners will test the prototype at one 
of FCL’s sites with the goal of developing an 
automated system by the summer of 2018. 

some of the world’s most important prob-
lems that threaten water supplies.

“We don’t like to call it a filter because 
it’s much more than a filter,” explains 
Richard Smith, BioLargo’s President and 
Chief Executive Officer. “It’s an electro-
chemical device.”

BioLargo started scaling up a bench-top 
unit for pilot testing and spoke to a group in 
the European Union (EU) that could provide 
the sensors to automate its electrochemical 
process. Fortunately, it also spoke to NAIT 
and realized it could provide the same thing 
as the EU group, with the added advantage 
of obtaining matching funding. 

Since NAIT’s CSSI is part of the fed-
eral government’s Technology Access 
Center network (sponsored by the Natural 
Sciences and Engineering Research 
Council of Canada), BioLargo has secured 
a grant to assist with the sensor integra-
tion work.

“NAIT’s been awesome to work with, a 
really fruitful collaboration,” says Smith. 
He adds that there is another few months 
of sensor integration work ahead for the 
team followed by more testing and develop-
ment before moving to a beta version of the 
technology into pre- commercialization col-
laboration with industry.

In all of NAIT’s work with industry part-
ners, Franz emphasizes that the ownership 
of intellectual property remains “com-
pletely with the client—there’s no fine 
print.” This applies as much to BioLargo 
as it does to Alberta Nano-Monitoring 
Systems Ltd. (ANMS), another industry 
partner that CSSI is working with.

ANMS has a technology that allows it to 
monitor, detect and characterize nano-sized 
particles in fluids. By shining a structured 
laser beam through a fluid sample, the elec-
tronic signature can be correlated back to 
the optical properties of particles.

“We do that on some of our applica-
tions right down to seven nanometers, so 
pretty small. When you consider a human 
hair is 100 microns in diameter, we’re talk-
ing about 7/1000 of 1/100 of the diameter of 
the average human hair,” says ANMS’ site 
manager, Wade Hovind. 

ANMS’s ability to measure in line, in 
process and in real time provides advan-
tages over what is currently available on the 
market. This technology’s application has 
strong potential in the SAGD industry. By 
being able to characterize particles in, for 
example, SAGD filtration processes or flow-
back fluids, operators can monitor the level 
of contaminants or hydrocarbons and adjust 
flow rates in order to optimize and preserve 
the integrity and efficiencies of filtration 
devices, boilers and other equipment. 

“We have a company in Israel called PML 
that are the technical experts when it comes 
to the structured coherent light,” Hovind 
says. “NAIT provides us with technical 
support in developing our technology and 
moving it towards commercialization.” 

Robert Franz, Director, NAIT Centre for 
Sensors and System Integration
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