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coal in steel production, making it one of the most polluting 
industries on the planet – is still decades away from widespread 
commercial use.

Until then, he said, all the time and money that industry and 
government have spent grappling with the groundwater pollu-
tion problems caused by metallurgical coal mining in B.C. could 
and should make it the international standard and go-to source 
for the steelmaking industry on its path to decarbonization.

“There is an ethical case for B.C. to do this, rather than places 
like India or Africa that don’t have the resources we do to deal 
with these issues,” said Steen. “The problems caused by met 
coal mining are not intractable. There are clever technical solu-
tions, many of which have and are being developed here.”

Can BC’s met coal industry be a bridge to a cleaner future?

John Steen has no illusions about the future of metallurgi-
cal coal mining in British Columbia. But as the world moves 
slowly towards the production of greener steel using hydro-
gen instead of met coal as foundry fuel – a technology still 

in its infancy – he thinks B.C.’s industry can be a bridge to a 
cleaner future.

“Met coal is on borrowed time – but that time is not nigh,” said 
Steen, director of the Bradshaw Research Initiative in Minerals 
and Mining at the University of British Columbia and a renowned 
researcher who leads major international studies on innovation 
and sustainable development in the resources sector.

According to Steen, the process of using hydrogen to suck 
oxygen out of iron ore – a key role played by carbon-rich met 
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‘Met coal is on borrowed time – 
but that time is not nigh.’

— JOHN STEEN, DIRECTOR OF THE BRADSHAW RESEARCH INITIATIVE IN
 MINERALS AND MINING AT THE UNIVERSITY OF BRITISH COLUMBIA 

While Teck Resources dominates production of steelmaking 
coal in the province with its operations in southeastern B.C.’s Elk 
Valley, it’s not just existing operators that see some life yet in the 
industry. North Coal, a subsidiary of a privately held Australian 
resource company, is betting that there will be demand for met-
allurgical coal from its Michel project in the same region, near 
Sparwood. The project, currently in the environmental assess-
ment phase, could begin production in 2025 and has an esti-
mated 25-year mine life. To help demonstrate the project is being 
developed responsibly, North Coal is partnering with U.K.-based 
Circulor to establish dynamic tracking of ESG metrics, including 
carbon intensity.

“This data is increasingly critical to steel manufacturers’ 

growing imperative to ensure their supply chain has the lowest 
possible CO2 emissions and other leading ESG performance met-
rics such as Indigenous engagement and environmental man-
agement,” the company said in a release.

North Coal points to the clean hydropowered grid in B.C., as 
well as carbon offsets, as being key to low-carbon production. 
According to a  BC Mining and Carbon Pricing Report commis-
sioned by the Mining Association of B.C. (MABC), met coal in the 
province produces about half the carbon emissions as produc-
tion from the world’s leading producer, Australia.

or its part, diversified multinational miner eck has com-
mitted to reaching net ero carbon by 0 0. here coal fits into 
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its plans isn’t entirely clear. Bloomberg has reported the com-
pany is interested in selling off or spinning out its coal assets.

A solution for selenium?
While the climate impact of coking coal in steelmaking has put 
the sector under scrutiny, mining the material has also caused 
water pollution in the form of selenium. A natural occurring 
metalloid like arsenic, selenium can exist as a metal. But it 
also dissolves in water, becoming both a negatively-charged 
ion and bioavailable to algae and insects that ingest it in water 
or sediments.

Though a nutritional requirement for proper enzyme func-
tion in humans and other species – albeit in tiny amounts – sele-
nium becomes toxic as it bioaccumulates up through the food 
chain, resulting in embryonic defects.

In B.C., which produces the majority of Canada’s hard coking 
coal, the rocks mixed with the massive deposits of metallurgi-
cal coal that have been mined for the past 50 years in two main 
areas – the Elk Valley in southeastern B.C. and near Tumbler 
Ridge in the northeast – have high concentrations of selenium. 

Due to the mountainous terrain, huge volumes of tailings 
have been piled on low-lying surfaces, notably in the Elk River 
Valley, which features four large open-pit coal mines operated 
by Teck that supply a third of the world’s steel-making coal.

Over time, however, rain, ice and snow enabled the unearthed 
selenium in the tailings to leach into the Elk River, a 220-km-long 
waterway that flows south to ontana, where it eventually oins 
the Columbia River. 

Selenium pollution has notably been blamed for gill defor-
mation in angler-prized cutthroat trout, pushing the species in 
the international waterway to the brink of collapse.

The situation led to two charges being laid in 2012 under Can-
ada’s Fisheries Act for selenium and calcite pollution released 
from holding ponds at two of its Elk River Valley mines.

The slow progress of those cases, however, led two Ameri-
can commissioners on the International Joint Commission to 
publicly criticize Canada in 2018 for failing to deal with the 
problem.

The following year, eight U.S. senators from states bordering 
B.C. also voiced concern over the apparent lack of federal over-
sight at the Canadian mines, while the U.S. Environmental Pro-
tection Agency called on the B.C. government to hand over data 
related to selenium pollution in the Elk River.

n arch 0 1, eck finally pleaded guilty to the two charges 
and was subsequently fined 0 million  the largest penalty of 
its kind in Canadian history. Environmental groups, however, 
continue to criticize the federal government for allowing “one 
of the biggest polluting events in waters frequented by fish in 
North America” to continue.  

For its part, Teck Resources has been quick to defend what it 
says are decades of ongoing efforts and actions aimed at both 
understanding and addressing the water quality issues stem-
ming from its steelmaking coal operations in B.C.

“Teck is committed to protecting water quality and we have 
made significant progress implementing the lk alley ater 
Quality Plan,” Teck Resources public relations manager Chris 
Stannell told Canadian Mining Journal.

ccording to tannell, eck has already spent 1 billion on 
the long-term watershed protection plan, which was approved 

in 2014 following consultations with government, scientists and 
local communities, including B.C.’s Ktunaxa Nation, and will 
spend another  million by 0 .

In addition to monitoring water quality and aquatic health 
at more than 130 locations in the Elk River Valley watershed – 
generating data and reports that are available to the public – 
the plan includes the building of several onsite treatment facil-
ities to remove selenium from water contaminated as a result 
of mining. 

Several of those facilities, which are either in operation or 
are being planned or constructed, use Teck’s Saturated Rock Fill 
technology. The innovation uses natural biological reactors – 
notably enzymes – to passively treat water in massive tanks by 
changing selenium back into solid form, allowing it to be fil-
tered out.

eck s first  facility, which went into operation at its 
Elkview mine in early 2018, allows for the near total elimina-
tion of selenium and nitrate from up to 10 million litres of water 
per day.

In February 2021 – just weeks after it made a Top-100 list of 
the world’s most sustainable companies, and a month before 
it was slapped with its record fine under anada s fish protec-
tion laws – Teck commissioned its latest bioreactor tank at the 
Elkview mine, doubling the water-cleaning capacity there to 20 
million litres a day.  

“Teck is committed to responsible mining that is protective of 
the environment and supports the social and economic well-be-
ing of the Elk Valley,” Robin Sheremeta, Teck’s senior vice pres-
ident, coal, said at the commissioning of the newest bioreactor 
tank. e continue to make significant progress in advancing 
the plan and reducing selenium levels throughout the water-
shed.”

North oal also plans to use saturated rock fill to passively 
treat water at Michel, in addition to active treatment and divert-
ing water around the mine site to minimize contact.)

Teck Resources’ 80%-owned Greenhills metallurgical 
coal operation in B.C.’s Elk Valley. CREDIT: TECK RESOURCES
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Projects that 
hold water
Water – you can’t operate without it. As 
your partner, we enable you to secure, 
manage and utilize every single drop. 
That’s an approach that holds water.  

Learn about our creative and custom water 
management solutions for every stage of 
your mine’s life. 

stantec.com/mining

‘Big improvement’
For Sue Baldwin, a professor of chemical engineering at UBC 
and BRIMM’s mining microbiome theme leader, Teck is tackling 
what she calls “an obvious problem” head on.

“They are very committed corporate leaders on the selenium 
issue,” said Baldwin, a South African-born expert in the use of 
natural biological and geochemical processes to solve environ-
mental challenges caused by anthropogenic activities – better 
known as bio-remediation.  

he first got involved with the lk iver selenium problem 
in 2004, when B.C.’s environment ministry hired her to identify 
the source of the selenium and where it was ending up.

n 01 , eck and aldwin teamed up in a now completed 
00,000 research pro ect that helped to make their  bioreac-

tors as e cient and effective as possible by identifying nutrients 
that help microbes remove selenium from mine-affected water.

“They have probably hired more scientists than any other 
company in the world to look at look at how microorganisms 
metabolize selenium, which is an under-studied issue we know 
little about,” said Baldwin.

overnment  and eck funded scientific efforts now, she 
added, are focused on a wide range of issues, from improving 
or finding other treatment possibilities for getting selenium out 
of the water to reusing recouped selenium as a metal, possibly 
as nutrition supplements or as semi-conductor in electronics.

Those efforts parallel mining innovations such as rock sort-
ing techniques like X-ray machines on top of shovels that aim 
to leave selenium undisturbed while mining met coal, and the 
reuse and/or recycling of pilings to extract and recover rare 
earth and other metals, make building materials and even neu-
tral soils for use in agriculture and forestry.

“Teck has made a big improvement to the quality of the water 
in the Elk Valley,” said Baldwin. “But it’s not the end of the story 
yet. Like with legacy mines, dealing with contaminant problems 
is always big and ongoing.”  CMJ

Teck has already spent $1 billion 
implementing the Elk Valley Water 
Quality Plan, which was approved 

in 2014 following consultations 
with government, scientists and 

local communities, including B.C.’s 
Ktunaxa Nation, and will spend 
another $755 million by 2024.

www.stantec.com/mining


SUPPLIED CONTENT

U
nder typical conditions in the field, 
it can take up to 577,600 litres of 
water to complete the average 

1000-metre NQ hole. In remote or 
sensitive areas, the costs associated with 
delivering this water are substantial, the 
logistics are challenging, and the process 
is unnecessarily wasteful. 

With this in mind, Hy-Tech Drilling 
designed and built a compact, high-
performance centrifuge capable of 
drilling 1000m NQ with just 2,400 litres 
of water. By returning pure, clean water 
to the drill string when it’s needed and 
continuously purifying the water when 
it’s not, the centrifuge helps to maximize 
the life of downhole tools while 
maintaining an optimal penetration rate – 
sparing hundreds of thousands of litres 
of water in the process. 

Several years and many iterations 
later, Hy-Tech’s fleet of centrifuges has 
grown to 15 units and has delivered 
unprecedented results for clients 
including Galore Creek Mining, Teck 
Resources, Hecla Mining, Pretium 
Resources, Newcrest and Highgold 
Mining. 

With no water discharge, the closed 
loop system separates liquids from 
solids down to the smallest micron level. 
Applying centrifugal forces around 1700 
times the force of gravity, solids exit the 
system with the consistency of drywall 
compound and can be easily bagged, 
stored or transported off-site, eliminating 
the need for a permitted sump. 

Clean water is sent down the drill 
string, while dirty water returns from 
the hole and is fed through a pre-filter 
to remove any burlap and splinters. 

The water is then collected in the 
dirty mud tank, where solids are kept 
in suspension to maintain an even 
consistency. From there, it is sent to the 
centrifuge.

With solids removed, the centrifuge 
returns clean water to the active mud 
tank, where it is made ready to be sent 
back down the hole. When clean water 
is not needed at the drill, the system 
recirculates the water through the dirty 
mud tank and centrifuge, continuously 
purifying it. 

Built from simple, serviceable 
components, the entire system is 
reliable, easy to set up, and requires 
no additional technician to operate. 
Defaulting to continuous recirculation 
allows the centrifuge to run without 
supervision or worrying about overflows. 
Powered by a simple control unit that 
doesn’t require active management, the 
system is easy to implement, train on 
and operate; requiring only minimal 
interaction from the driller or his helper, 
so they can remain focussed on the 
drilling at hand. 

Unlike other systems, the centrifuge 

HY-TECH DRILLING 
CLOSES THE LOOP 
ON WASTED WATER
WITH THEIR 
PROPRIETARY 
CENTRIFUGE

was also designed for maximum 
versatility, with configurations for fly, 
skid, and underground drilling all 
possible. Its small footprint makes it 
one of the most versatile closed loop 
solids removal systems in the world – 
increasing tool life and reducing water 
consumption by up to 90%, all from a 
portable package that can be deployed 
virtually anywhere.

A globally recognized leader in the 
diamond drilling industry, Hy-Tech 
Drilling is an innovative company with 
projects in Canada, the United States, 
South America and Europe. With a 
99.7% hole completion rate and less 
than 1% downtime, the company’s in-
house capabilities include the design 
and manufacturing of its own drills, 
as well as new drilling technologies to 
continuously improve every aspect of 
their operations.  n



A closed loop solids removal system, the Hy-Tech SRS Centrifuge 
reduces water consumption by up to 90% with no discharge – 
maximizing your penetration rate and the life of your downhole 
tools. Reducing solids to a small package for easy transport, 
there’s no better solution to eliminate permitted sumps, trucking 
water to the site, or downhole water waste today.

SOLIDS REMOVED. 
WATER RETAINED.

HY-TECH  SRS CENTRIFUGE

ZERO WATER DISCHARGE | UNIQUELY PORTABLE

LEARN MORE AT HY-TECHDRILLING.COM

https://hy-techdrilling.com



