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(Left) A pure (>99.95%) silver crystal, synthetic electrolytic made with visible dendritic structures (en.wikipedia.
org)
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Cover photos:
(Left) Construction on the concentrator underway in 2010 (Source: H Ednie, Superheroes team up to bring Wolverine forward, in CIM Magazine, Vol 5, no. 1,
Feb. 2010, p. 80) (Photo credit: Yukon Zinc Corporation)
(Right) Cover photo: Yukon Zinc’s Wolverine Mine, August 2010 (Source: www.yukonzinc.com)
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Yukon Zinc Corp.
Wolverine Mine
1. ABOUT THE CLIENT
Yukon Zinc Corporation (Yukon Zinc)
is a Canadian mining, exploration and
development company with properties
in Yukon, Canada and a head office
is located in Vancouver. In July 2008
Jinduicheng Molybdenum Group Co. Ltd.
and Northwest Nonferrous International
Investment Company Ltd. acquired all of the
public shares of Yukon Zinc Corporation.
Yukon Zinc is now a private company,
and Jinduicheng Molybdenum Group Co.
Ltd. is the majority shareholder. In 2011,
Yukon Zinc secured four key shareholders
including Fosun Gold Holdings Limited, Arich
Investments Ltd., Silvercorp Metals Inc., and
Northern Mineral Investment Corporation.
2. BACKGROUND TO THE PROJECT

(Top) Location of Wolverine Mine in the Yukon
(Below) Wolverine underground operations (Photo
credits: Yukon Zinc Corporation)

Located 180 km southeast of Ross
River, Yukon Canada, the Wolverine Mine
(Wolverine) is wholly owned and operated
by Yukon Zinc Corporation. Wolverine is
a silver-rich, zinc-copper-lead-silver-gold
underground Mine. Measured and Indicated
resources are approximately 4.46 million
tonnes grading 12.14 per cent zinc, 354.8
grams per tonne silver, 1.16 per cent
copper, 1.69 grams per tonne gold and 1.58
per cent lead, and the Inferred resource is
approximately 1.69 million tonnes grading
12.16 per cent zinc, 385.4 grams per tonne
silver, 1.23 per cent copper, 1.71 grams per
tonne gold and 1.74 per cent lead.
Wolverine is the first operating mine in
the Finlayson District of Canada’s South
East Yukon. Yukon Zinc is fully permitted to
operate the Wolverine Mine and consulted
various stakeholders, such as Federal and
Yukon government agencies and the Kaska
First Nation, through all the phases of
permitting.
(Source: http://www.emr.gov.yk.ca/mining/
wolverine.html)
3. INDUSTRY SNAPSHOT
Gold, zinc, lead, and silver are the major
staples of mining in Yukon. Significant
deposits of copper, tungsten, and iron ore
are known. There are also significant hard
rock and placer gold deposits and important
occurrences of asbestos, barite, and coal.
Miners have been exploring, extracting,
and producing these materials since the
early 1900s. Exploration has uncovered
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over 80 mineral deposits with established
reserves, and 2,700 mineral occurrences
found on mining claims that cover just
3.2% of Yukon’s land. Yukon is home to the
Selwyn Basin, which is one of the world’s
largest undeveloped lead-zinc districts. In
2010, a record 83,863 claims were staked
in the territory and over $150 million was
spent in mineral exploration. (Source: www.
miningyukon.com) Yukon currently has three
operating mines, including Yukon Zinc’s
Wolverine Mine.
4. WHAT DIFFERENTIATES THE WOLVERINE
PROJECT?
Wolverine’s detailed Engineering,
Procurement and Commissioning were
completed on or ahead of schedule as
a result of Yukon Zinc’s strong owners
team, support from Wardrop Engineering
Inc. (Wardrop), now Tetra Tech Inc.1, and
other key project contractors. The groups’
collaboration and commitment to Wolverine,
made it possible for Yukon Zinc to take
the green fields project straight through
to production, which is an exceptional
achievement.
5. MILESTONES
• 2005 – Yukon Zinc signed a Socioeconomic Participation Agreement with
the Kaska First Nation
• December 2006 – Yukon Zinc issued
a Quartz Mining License by the Yukon
Government
• January 22, 2007 –Yukon Zinc
Corporation announced the results of
the Optimized Feasibility Study (OFS)
on the Wolverine Project completed by
Wardrop Engineering Inc. (now Tetra
Tech Inc.) in accordance with National
Instrument 43-101, in which Wardrop
testified to the technical and economical
viability of the Wolverine Project.
• 2007 – Yukon Zinc built a year-round
access road to the site
• October 2007 –Yukon Zinc issued a Type
A Water Licence by the Yukon Water
Board
• Spring 2009 – The 246-person camp
was delivered, at which time full-scale
construction began
• 2009 – 2010 – Yukon Zinc completed
major site construction at Wolverine
• 2010 – Mill commissioning commenced
1
Effective Oct. 3, 2011, Wardrop Engineering Inc.
changed its name to Tetra Tech WEI Inc., after the outright acquisition of the company by Tetra Tech Inc. in 2009.

Highly skilled and experienced teams
“The key was to bring in the right people. We complemented a strong
owner’s management group with Canadian consulting firm, Wardrop, to
provide the detail design and procurement services…The extra efforts and
commitment made by the employees, the engineering and construction
groups, and our contractors meant we were able to execute and target
early completion. We, as a small junior company, are taking a greenfields
project straight through to production. You don’t see that every day.”
- Raymond Mah, Chief Operating Officer, Yukon Zinc

6. PROJECT SCOPE
Wardrop provided the Detailed Engineering,
Procurement and Commissioning Support on
the Wolverine project, ensuring that the bulk
of equipment and materials arrived
before winter set in.
7. PROJECT OUTCOMES
Wolverine is an underground mine that will
produce 1700 tonnes per day run-of-mine
feed to the mill. The milling process consists
of primary and secondary crushing, twostage rod and ball mill grinding, standard
flotation and filtration. Milling also produces
thickened tailings for disposal to either the
tailings dam, or as paste backfill to support
the underground mine. The supporting site
infrastructure includes:
• maintenance workshop
• warehouse

• diesel-electric power generation
• fuel and propane tank storage
• administration buildings
• assay lab
• camp
• water supply system
• a sewage plant
• domestic and industrial waste disposal
Wardrop’s expertise and ability to thrive on
large-scale procurement projects helped
complete the Wolverine Mine in accordance
with the construction schedule, and
equipment manufacture and delivery, which
was valued at over $40 million*.
“On this fast-tracked program, our challenge
was to provide the detailed engineering
design and execute equipment procurement
with a milestone of catching up with the
construction season.” – Sash Vidic, MCPM,
PMP, Senior Project Manager, Tetra Tech

*FOCAL POINT
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Equipment for the project included:
• Conveyors and crushers, both from Trio, with
crushers valued at $400,000.00
• Flotation cells and columns, valued at $3.5
million
• Samplers and analyzers, valued at $1.5
million
• Ball and rod mills, supplied by Metso, valued
at $4.4 million
• Power plant generators, supplied by Finning,
valued at $11 million
• Ventilation systems, supplied by Air Control
industries, valued at $1.3 million

•
•

Water barge from Hy-Tran, valued at
$600,000.00
Mill building, valued at $5 million

Large procurement items (left to right):
Top row - conveyors, transfer tower, crusher, rock
breaker
Bottom row - tank at mill conveyor, process tanks,
mills and generator (All photos: Tetra Tech project
archives)

Independent, qualified opinion
Large procurement items cont. (left to right): Air compressors, silo, mine ventilation, tailings pond, water barge and mill building (bottom of page) (Photos: Tetra Tech
project archives)

PROJECT OUTCOMES (CONT.)
Wardrop’s team used detailed, specific procurement procedures
to match the owner’s high quality expectations with procurement
requirements. Wardrop was involved with Wolverine before delivering
the Detailed Engineering and Procurement services, when, in 2007,
they delivered an Optimized Feasibility Study for the operation.
Having completed the task of Detailed Engineering, Procurement
and Commissioning, Wardrop’s staff remained on site during the
commissioning period, to aid in the start- up and training of the
operators. Providing this continuity has contributed to the overall
success of the project.
Wardrop’s Vancouver office did not have the manpower to meet
the client’s aggressive targets, which included about approximately
110,000 man-hours per annum, of which some 85,000 were design
hours. To ensure sufficient staff, Tetra Tech brought additional design
engineers and staff who worked remotely on 3D modeling out of
Trivandrum, India. At the project’s peak in 2010, Tetra Tech had about
80 designers dedicated to the project and was able to meet the client’s
aggressive schedule.
“We successfully provided enough data so the site could meet their
construction targets. One was to have all buildings constructed,
closed and heated by November [2009], and we were successful.
On this type of project, construction dictates the engineering and
procurement schedule. Normally, a project of this size takes 16
months to execute. We did it in 12.” – Sash Vidic, MCPM, PMP, Senior
Project Manager, Tetra Tech
____________________________________________________________
(Right) 3D models of the general site layout (top) and close-up of conveyor and mill
building (bottom) of Wolverine Mine as designed by Tetra Tech
(Below) Interior of Wolverine Mine mill process building (Photo credit: Arne Clausen)
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ADMINISTRATIVE DETAILS
References:
All statements about this project, including site maps, in this document, have been sourced from www.yukonzinc.
com, unless indicated otherwise.
Photo credits: Yukon Zinc Corporation, Tetra Tech and as indicated.
Mr Mah’s quote sourced from: H Ednie, Superheroes team up to bring Wolverine forward, in CIM Magazine,
Vol 5, no. 1, February 2010, p. 80
Client contact:
Yukon Zinc Corporation, Suite 701 - 475 Howe Street, Vancouver, BC V6C 2B3, Canada
ABOUT THIS DOCUMENT
This Case Study is published by Tetra Tech Inc. (NASDAQ: TTEK) (Tetra Tech), as a means of stimulating insight
and debate in the mining and metals industry, and promoting the solutions and services offered by Tetra Tech
and its associates. Tetra Tech and its subsidiary companies have been serving the mining and minerals industry
since the 1960s. The Group understands the many challenges inherent in the life cycle of a mine, and has the
resources and the global presence to complete the most demanding projects today. In the aggressive consulting
marketplace, what sets Tetra Tech apart is its customer focus. More than just an engineering house, Tetra Tech’s
“Start with Science” methodology allows it to tailor solutions to a customer’s need. This customized approach
informs project planning throughout the mine life cycle, making projects much more likely to be built, more
productive, and easier to maintain over the life of the mine.
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DISCLAIMER
The material contained in this Case Study is for information only and does not constitute advice, a mandate or
a recommendation of any nature. While Tetra Tech attempts to ensure that the content of this Case Study is
accurate and complete, any person who relies on this Case Study or on the information contained in it does so at
his or her own risk. Tetra Tech does not accept any responsibility for any errors or omissions in this Case Study,
since the information contained therein has been obtained from outside parties, with their permission.
All information regarding the product, services and information in this Case Study is subject to change without
notice. The contents of this Case Study, including (without limitation) any software, icons, text, links, graphics,
images, sound clips, trade names, logos, trade marks and service marks are protected by law, including but
not limited to copyright, patent and trade mark law, and are the property of Tetra Tech and/or third parties. Any
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