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A

bout 20 years ago, an inquisitive geologist - Robin Goad (left)
- now President and Chief Executive Officer of Canadianbased Fortune Minerals Limited, came upon a unique
collection of metals that piqued his interest. Two decades
later, the NICO gold-cobalt-bismuth-copper project, located
in Canada’s Northwest Territories, has progressed to the
point that the company is targeting commencement of
construction this year after receipt of final permits and
subject to project financing. The unusual metals found in this deposit
are being used today in ways that could not have been anticipated when
Goad first set foot in the area.
In the early 80s, Goad earned his geology degrees at the Western
University in Ontario while working summers at the Lamaque gold mine
in Val-d’Or, Quebec. A few years later he co-founded Fortune Minerals,
which made the in-house discovery of NICO in 1996. At the time, he
was aware of the resource potential in northern Canada, and knew the
combination of minerals present in the NICO deposit - although not
totally unique - was somehow significant. Fast forward to today, and the
significance starts to emerge.
In the early 1990s, cobalt was primarily used in high strength steels
needed to make cutting tools, superalloys for the aerospace industry,
industrial magnets and pigments. Communication devices like the
Blackberry and iPhone were the stuff of “Dick Tracy” comics or reruns
of the “Star Trek” television series. Today, smart phones are ubiquitous
and the small batteries that power our portable electronic devices and
the much larger batteries required in electric vehicles, use significant
amounts of cobalt.
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Hauling a load of ore during test mining
at the NICO gold-cobalt-bismuthcopper project in the Northwest
Territories, Canada.

Likewise, bismuth, the key component in antacid and antidiarrhea medicines like Pepto-Bismol and Kaopectate, became
an important component of super-conductors, CDs, auto anticorrosion materials, and dimensionally stable metals and
compounds. But perhaps even more importantly, bismuth has
been found to be an environmentally safe replacement for lead
in paint pigments, plumbing and electronic solders, hot-dip
galvanizing, ammunition, and free cutting steel.
“There is always a demand for gold, and the gold contained
in NICO is a countercyclical hedge that reduces financial risk
for the development from cobalt and bismuth price volatility,
but there is a growing application for both cobalt and bismuth
worldwide,” Goad said.
During a recent telephone interview from his office in London,
Ontario, Goad explained that the largest sources of both cobalt
and bismuth are concentrated in regions of the world that put
the supply of these ingredients to modern life in question.
“Fifty-one percent of the world’s supply of cobalt is from mines
in the Congo,” Goad said. He explained that political instability
in this African country can have an impact on the availability
of the metal and that recently the Congo banned the export of
cobalt concentrates. “There are other deposits of cobalt, but
just not as rich as those in the Congo,” Goad said.
In China, which produces more than 70 percent of bismuth
supply, environmental concerns have prompted the government
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to close smaller unsafe and environmentally non-compliant
mines and processors that are not up to today’s standards.
“Even in China right now, the environmental impact laws are
very stringent,” said Goad, who has been crisscrossing Asia
as the Company builds relationships with potential strategic
partners for its Arctos Anthracite (coal) Project in British
Columbia as well as the NICO project.
Of course, Canada also has stringent environmental protection
regulations for mining operations, but now the playing field is a
little more level as other countries adopt similar environmental
protection measures. Fortune’s NICO project received a
recommendation to proceed with the gold-cobalt-bismuthcopper mine on January 25, 2013, when the Mackenzie Valley
Review Board completed its environmental assessment of the
project and recommended it for approval.
While the review board recognizes the potential for
environmental concerns, it stated that the measures it has
recommended in its report of environmental assessment, “will
ensure that no significant adverse impacts will result from the
development,” according to an extract from the report.
Following the Mackenzie Valley Review Board’s
recommendation, the report went to the Minister of Aboriginal
Affairs and Northern Development Canada and to the Tlicho
Government for their approval and signatures. The Tlicho
are the First Nations in the immediate area of the mine site.

continue
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Fortune Minerals continued
Fortune has worked closely with aboriginal groups at both
projects and has been recognized by the Canadian Council for
Aboriginal Business for its efforts.
Goad said there are 33 million tons of proven and probable
mineral reserves at the NICO mine with an estimated 1.1 million
ounces of gold, 82 million pounds of cobalt, 102 million pounds
of bismuth and 27 million pounds of copper. Goad expects the
mine to be operational for about 20 years. “We went out looking
for gold and copper deposits, and discovered a deposit that also
contained metals of critical importance to the world economy.”
The NICO project will be a combined open-pit and underground
mine. The depth of the underground portion is about 605 feet
beneath the surface (185m) with the metals contained in rocks
that are more than a billion years old, according to Goad.
“The reason for the underground mine is to gain access to the
high grade gold core in the early years of production,” Goad
said. “It’s cash flow scheduling, providing higher gold revenues
in early years.” The metals will be extracted through processes
that have been proven in pilot plant testing. At the mine site,
ore will be crushed using a primary jaw crusher, then secondary
cone crushers before being fed to a ball mill to grind the ore so
that the sulphide minerals containing the metals are exposed.
These are then separated from the waste rock using a process
called froth flotation, which produces a bulk concentrate at
the mine site that contains the recoverable metals in only 3.8
percent of the starting material (ore).
“We’re talking about transporting only five truckloads of
material from the mine per day,” Goad said. “Currently winter
roads are used to access the mine site, however, development
requires the construction of an all-weather road. This legacy
infrastructure will benefit local communities for years after

operations wind down.” Fortune projects that production
will begin in late 2015 or early 2016. From the mine site, the
concentrate will be transported via truck to Hay River where
it will be trans-loaded onto the CN railway for transport to the
proposed Saskatchewan Metals Processing Plant the company
is planning to construct near Saskatoon.
At the refinery in Saskatoon, the concentrate undergoes
additional processing to produce high value metal products.
The bulk concentrate is first reground into finer particles and
the bismuth and cobalt are then separated using a secondary
selective flotation process. The bismuth concentrate is then
leached in hydrochloric acid, and metal recovered as a cathode
by electro-winning. These cathodes are then melted in an
induction furnace and poured into a high purity ingot. The cobalt
concentrate is treated in an autoclave to dissolve the cobalt
in sulphuric acid in a pressure vessel. The cobalt solution is
then purified by solvent extraction and crystallized as cobalt
sulphate, the chemical needed to make lithium ion and nickel
metal hydride re-chargeable batteries. Gold is recovered from
the autoclave residue using cyanide and poured into doré bars.
Even with all the processing involved, Goad said that the
mine site, as well as the facility in Saskatchewan, will be
environmentally sound. “We have to meet very stringent
environmental protection standards,” he said. “The mill tailings
and autoclave residues are landfilled at the Northwest Territories
and Saskatchewan sites, respectively, but are classified as not
harmful to the environment.”
The NICO mine contains about 15 percent of global bismuth
reserves and will produce approximately two percent of the
world’s cobalt supply. With the potential for cobalt supply
disruptions in the Congo and China’s restrictions on bismuth
production due to environmental concerns, Goad thinks that
a stable North American supply of these minerals makes the
investment both timely and strategic.

Pilot testing of flotation to recover bismuth from ore.
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