This relates to the Dennis Wilson/NewGold project: A malaise trap catching flying
insects on a reclaimed grassland site at the New Afton gold and copper mine, 10 km
west of Kamloops, B.C. This was part of the 2013 round of insect trapping for New
Gold’s barcoding project. Photo courtesy of New Gold Inc.

dicts Dennis Wilson, director of health, safety, environment and social responsibility for New Gold, headquartered in Toronto. Wilson
believes the data could lead to new regulator-accepted key performance indicators for reclamation.

This relates to the Dennis Wilson/NewGold project : A malaise trap on a reclaimed wetland site at the New Afton gold and copper mine, 10 km west of Kamloops,
BC. The trap collected flying insects in 2013 for New Gold’s barcoding project. PHOTO COURTESY OF NEW GOLD INC.
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GENOMICS:
important
part of the
environmental
toolkit
Submitted by Genome Atlantic

Three recent examples of genomics applications – to monitor species recovery at a mining site, and to aid in the cleanup of
contamination at an abandoned mineral exploration site and in one
of Canada’s largest ex-military bases – show that genomics can be
successfully applied to a range of reclamation challenges.

addressed the gathering on activities that piqued Wilson’s interest.
The Barcode of Life is a searchable database, the brainchild of the
University of Guelph’s Dr. Paul Hebert, which is now an international
phenomenon. The database inventories minute strings of mitochon-

By the time the mine is ready for closure, he says, "I’m pretty sure

drial DNA unique to each species that serve as identifiers. The bar-

we’ll be able to put a compelling story together. One that provides

coding technique facilitates large-scale sampling and identifications

decision-makers with the information they need to gauge the success

from a mixture of species. The process is faster, cheaper and more

of the reclamation." He envisions the DNA-based data set as a new

accurate than taxonomy, which relies on visual identification.

way to bolster credibility for closure and reclamation plans.

enomics, the unique combination of genetics, biology and
computer science, is proving to be a valuable tool for environmental monitoring and remediation.

This relates to Helen Zhang’s and Altius’ ROLES project:
Installation of DP-BATRAP and site characterization in North
Labrador…Team member Zhiwen Zhu.

After internal company discussions, Wilson conferred with Dr.

As an industry, Wilson says, "we are very, very good at making vege-

Lauchlan Fraser, a renowned community and ecosystem ecologist

tation re-grow, but I’ve always wondered about how it’s actually used

and ecosystem reclamation expert at Thompson Rivers University,

by animal species. How do you know there are any animals that are

and with Scott Davidson, New Afton’s manager of environment, so-

actually going to return to graze the area, or that it’s going to be a fully

cial responsibility and tailings. "We came up with this program that

functioning ecosystem?"

could look at the number and type of species we had in our reclaimed

Four or five years ago, Wilson attended a Mining Association of Canada’s Implementation Leaders’ Meeting in Toronto where a representative from the Barcode of Life Program at the University of Guelph

area versus a non- disturbed area to see if there is a difference. And if
there is a difference, to understand why that would be," Wilson said.
In the initial phase, malaise traps were set up to catch and kill flying

ENVIRONMENTAL MONITORING USING DNA BARCODING
In the first example, New Gold is piloting the use of DNA bwwarcoding, a quick, affordable and revolutionary Canadian concept,
to identify insect species at its New Afton gold and copper mine
near Kamloops, British Columbia. The species information is being
gathered to establish performance metrics for the mine’s end-of-life
phase. The mine, with an estimated 12-year life span, went into production in 2012 and features a pre-existing open pit, underground
workings, and a tailing facility.
So new is the barcoding concept that New Afton is believed to be the
first and only mine site, worldwide, to adopt it in this way. The growing baseline data is being used to guide biodiversity management,
measure the success of current site remediation efforts, compare disturbed and undisturbed sites, and identify significant ecosystems in
terms of species richness.
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This relates to the Nordley’s project: Helicopter trip to the study site in
North Labrador. Pilot from Canadian Helicopters.

A total of 3,956 distinct species were identified in the 51,246 individuals processed. Findings showed more species in the wetlands than
in the grasslands; successful remediation in the disturbed wetland
site, based on the rich number of species found there; and a need to
boost remediation in the disturbed grassland site, where fewer species
were recorded than in the undisturbed control site. The intention is to
continue monitoring every three or four years, tweaking the project
parameters as needed.
For the next round, the plan is to additionally trap ground dwelling
insects, and perhaps soil microbes in the future. The barcoding territory will also expand to provide control data from a nearby portion
of the Lac du Bois Grasslands Protected Area, owned by the Nature
Conservancy of Canada.

time, this naturally occurring process reduces the mass and toxicity

soil at the Goose Bay site through soil washing. Biosurfacants are

Wells are the conventional method of detecting and monitoring mi-

gi, can act as detergents, wetting agents, emulsifiers and dispersants.

At the end of the exercise, Wilson is confident, "we’re going to be
able to articulate to a regulator that we’ve got proof that our ecosystem is a functioning ecosystem."

crobial sub-surface activity; however, they are prohibitively expen-

Unlike chemical surfactants, biosurfactants are less toxic and easily

sive to drill so far north, due to accessibility and climate restrictions.

biodegradable – "a kind of green product," says Zhang.

screening for cold-adaptable oil-degrading microorganisms ever
done in Labrador.

Zhang came up with a workaround that featured baited cylindrical
probes hammered into the soil to attract the specialized microbes
that signal the presence of natural attenuation. It was the first time
this method of detection had been used in such high northern lat-

The matchups were facilitated by Genome Atlantic because Zhang’s
lab specializes, among other things, in genomics-enabled remediation. In particular, Zhang integrates genomics with traditional soil
remediation solutions and uses various techniques to put naturally
occurring organisms to work in pollution cleanups. These microbes,
identified using genomics, remove or neutralize pollutants in environmentally friendly ways.
Zhang and her team at Memorial are working with Altius on the Restoration of Labrador Exploration Sites (ROLES) – a project involving
a massive clean-up of oil drums and other wastes from multiple abandoned mineral exploration sites. Zhang’s lab used DNA sequencing to
identify naturally-occurring species of contaminant-degrading bacteria in soil taken from a small sub-surface site polluted by petroleum
hydrocarbons near Nain in northern Labrador.

contaminated site preparation/restoration. Nelson’s unique mobile, thermal soil remediation system
is cost-eﬀective, has a predictable timeline, eliminates liability issues attached to a site, and results in
beneﬁcial re-use soil. Bottom line, we provide certainty!

We offer outstanding personal service
and quality in the areas of:
CREATIVE DESIGN

Using DNA sequencing to identify microbes from environmental
samples taken along the coast, Zhang’s lab developed biosurfactants
that could speed up the solubility of oil in the groundwater. This re-

itudes. The scientific name for it is BACTRAP or bacterial artificial

sulted in faster oil deliveries to the oil-degrading microorganisms.

chromosome translating ribosome affinity purification.

The speed up factor is important in places like Goose Bay where cold

Another of Zhang’s collaborators is Nordlys Environmental, one

area weather and relatively little sunlight compared to the Canadian

of the contractors working on the $258 million 5 Wing Goose Bay

average slow down microorganism-mediated degradation of con-

Remediation Project. Zhang says, "We tried to integrate materials

taminants. As a result, traditional remediation techniques will not

called biosurfactants into the remediation process to increase the

work as well as in many other places.

treatment efficiency because the project had to be completed in a
short period."
A Canadian Forces Base in Newfoundland and Labrador, 5 Wing
Goose Bay is an important refueling station for Canadian military
planes. Over the years, the site has become contaminated with petroleum hydrocarbons that have caused serious contamination of the
area’s groundwater.
Zhang’s project involved a lab study, tied to a large petroleum hydrocarbon contaminated site, considered among the five most heavily
polluted areas slated for in situ cleanup.

The next step for the Goose Bay project, says Zhang, is to "scale it
up". That means pilot- and field-testing her lab model findings. If approvals go smoothly, her team could be back on the Goose Bay site,
demonstrating a green and economically-viable solution for problematic remediation sites in Newfoundland and Labrador.
Genome Atlantic is driving economic growth through strategic genomics research, development and technology adoption. Learn how
we can help your organization.
ktweel@genomeatlantic.ca | www.genomeatlantic.ca b
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water-soluble properties. These substances, produced extracellularly
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biologically generated surface-active molecules with both oil- and
or as part of the cell membrane by certain bacteria, yeast and fun-

Meanwhile, at Memorial University in Newfoundland, Dr. Helen
Zhang, an environmental engineer, and her multi-disciplinary lab
team have partnered with Altius Minerals and Nordlys Environmental LP to crack tough remediation problems in Labrador.

We are a Western Canadian based environmental contractor, specializing in soil remediation and

Email: info@NERglobal.com
Website: NERglobal.com

nificantly improve the removal of petroleum hydrocarbons from the

"To get this kind of data for anywhere near $20,000-$25,000 every
three or four of years is quite cheap," Wilson says. Conventional
data collection to provide similar data would be much more expensive and much less accurate.

NELSON Environmental
Remediation, Ltd.

Phone: +1.780.960.3660
Toll-Free: 1.888.960.8222

Using their lab model, Zhang’s team found biosurfactants could sig-

ed to the near polar climate to allow for natural attenuation. Over
of contaminants in soil or groundwater. It was the first microbial

USING GENOMICS TO CLEAN UP CONTAMINATED SITES
insects on four sites, covering two types of grasslands and wetlands
– disturbed and undisturbed. The dead insects were collected in the
summer of 2013 and barcode analysis was completed in Guelph in
August 2014.

Surprisingly, these microbial strains were found to have adapt-

Located in central Edmonton, AB
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