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CERMS3 Facilities

Environmental Quality Lab

~ analytical suppott and research into assay protocols.
Bioremediation and Reclamation Lab

- biclogical solutions for environmentel problems.
Environmental Technology Lab

- new processes to reduce energy, material use and poliution.
Mine Health and Safety Lab

- improvements in the working environment,

Mine Automation/Environmental Simulation Lab
integration of mining and processing; remote-mining.

Other Researchers in CERM3

Greg Baiden (Inco) Bill Cullen {Chem)
David Dixon (MMAT) Sheldon Duff (CHBE)
Scott Dunbar (MMPE) Allan Hali (MMPE)
Ken Hall (Civil) Robert Hall (MMPE)
Jason Hart (Nautilus) Bern Klein (MMPE)

N Janusz Laskowski (MMPE) Greg Lawrence (Civil)

0 Peter Lawrence (Blec) Mike Lipsett (Syncrude)
Bill Mohns (Microbiology) Rimas Pakalnis (MMPE)
Tom Pederson (EOS) - George Poling (Rescan)
Les Smith (EOS} Des Tromans (MMAT)

Marcello Veiga (MMPE) Ward Wilson (MMPE)

Current CERM3 Projects Underway

* Reducing Energy Use in Comminution (NSERC, CFY)

* Mechanical Activation of Fine Particles (NSERC)

« Isolation of a Bacteriophage for T. ferrooxidans (NSERC)

» Mercury Pollution at Yanachoca Mine, Pers (Newmont)

+ Large-scale Simulation of the Mine & Mill (Syncrude, Ince)

}éﬁ « Designing the 1000-Year Plug (Goldcorp, Placer Dome)
« Earth Worms as Blo-indicators (NSERC}
¢ Selenium Contamination from Coal Waste (Fording)

+ Codeposition of Tailings and Waste Rock (Placer Dome)
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Research Leaders in CERM3

Director of CERM3 - John A, Meech, MMPE
Head of EQL - Les Lavkulich, Soil Sciences

Co-Heads of BRL - Curtis Suttle, Earth & Ocean
Sciences and Microbiotogy
- Susan Baldwin, Chemical and

§ Biological Engineering

Head of ETL - David Dreisinger

Metals and Materials Engineering
g Head of MHSL - Kay Teschke

g Health Care and Epidemiology

£

Head of MAESL - Maicolm Scoble, Mining and
Mineral Process Engineering

CERM3's Strategic Goals

*Reduction in Energy Use
*Reduction in Waste Production and Material Use

*Reduction in Environmental Pollution

«Improvements in the Quality of Life

«System Integration within the Mining Industry

CERMS3 Projects Being Planned

* Reclamation of Heap Leach Buntps During Extraction
(Dixon, Meech, Dreisinger, Kiein)

+ Passive Biological Systems for Heavy Metal Pollution
(Baldwin, Duff, Lawrence, K. Hall, Veiga)

« Innovative Hoisting Systems - Magnetic Levitation
{Meech, Scoble, Dunbar)

* Intelligent Systems for Underground Support
{Pakalnis, Meech, Dunbar)

* Recycling Infrastructure Requirements in B.C.
(Meech, Lavkulich, Scoble, Dunbar)

* Sustainability Practices in Local Comnunities
{Scoble, Veiga, McAlister)
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CERMS3 Projects Being Planned Bacteriophage - a potential solution for ARD

« Design Aspects of Subaqueous Tailings Disposal
{Pederson, Poling, Smith, Wilson, Meech)

« Arsenic Mitigation Requirements at Yellowknife
(Cullen, Baldwin, Veiga, Duff, G, Lawrence)

+ Sampling and Analytical Protocols for Mine Materials
(Lavkulich, Veiga, Baidwin, K, Hall)

2« Telerobotics for Underground and Open Pit Minjing
(R. Hall, Scoble, Dunbar, P, Lawrence)

« Occupational Health and Safety Issues in U/G Mining
(Pakalnis, Teschke, A. Hall)

« Environmenta! Risk Assessment (quantifying/qualifying risk)
(Meech, Vefga, Dunbar, Lavkulich)

Bacteriophage - a potential solution for ARD UBC - Britannia Mine Collaboration

e

o for over 26 years, > 9000 tonnes of heavy metals
have spewed into Howe Sound with no one
assurning responsibility to correct the problem

o UBC has a need for a research facility to conduct
testwork into the design of bulkheads to seal tunnels

« by placing this laboratory at the 2200 level portal
of Britannia Mine, two synergistic events occur:

- UBC installs its research lab at a full-scale ficld site
- Britannia Mine closure plan moves nearer to fulfiliment

Location of Britannia Mine Problems at Britannia Technica

- ARD from mine portals impacts Britannis Creek and Howe Sound
- total flowrate averages ~500 m%hr,
- ARD from open pits and waste dumps enters the mine workings

- Reclamation of open pits and waste dumps is necessary

Polj inancial

3 - Copper Beach Estates 1Ltd. is in receivership
4 - Previons owners are not taking responsibility for the site

- Government has issued numerous clean-up orders since 1981
- meeting of Potentially Responsible Parties on Nov. 30, 2000
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Jane Creek just after confluence of the 2200 level effluent

Installation of the UBC Soil-Testing Laboratory
in the 2200 Level Portal at Britannia Mine
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Contact Grouting ~ Prossurized
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Corrosion of Concrete by ARD at Britannia Mine

Britannia Mine

After 2200 Level is Plugged

The rock is competent and very tight - should stand up well. Capacity to Produce Solutions!

UBC-MMPE has

» close collaboration with industry

« considerable industrial experience

« reputation to deliver practical targeted solutions

« best university research facilities in North America

CERMS3 will
« build off this strong base

« develop cooperative finks with other experts at UBC

« direct efforts towards environmental issues and solutions

Future Mining Engineering graduates must become the
Environmentalists of the 21 Century

CERM3 Corporate Membership Benefits Annual Activities of CERM3

« access to top-quality research into environmental

problems of significance to your company - monthly reseatch activity meetings

(feedback/revision)
+ participation in the dircction of CERM3's research
- annual review meeting of the TAC
» participation in the annual meeting of the TAC (priority setting)
W « ability to second employee(s) to work at CERM3 - anmtual Technical Conference
(technology transfer)

with office space/UUBC campus access

- ansual public exhibition of research

« ghility to "buy-in" to inteliectuat property rights to
(public relations)

the outcome of research conducted at CERM3




Let's Get Mining into a Positive Position in Seciety

grinding Jiberates the ore  ien the ore is crushed

Flotation and/or
leaching extracis
the values

Let's Get Mining into a Positive Position in Society

Lo

and here is the
second reward

- changing
this mess... ...

into this
reclaimed land!

Let's Show our Concetn for the Environment
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Let's Get Mining into a Positive Position in Society

and here is the reward
- gold bullion!

Let's Show we can Operate in Sensitive Regions

. 5 - TAats .
Waste Daump Reclamation at Igarape Bakia,
Carsjas, Para State, Brazil i
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Let's Show we can Repair Problems of the Past
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The Centre for Environmental Research
' in Minerals, Metals and Materials
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Let's Show we can Leave 2 Mine Site in a Pristine State '
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o . BHP's Beenup

¢ Titanium Minerals
mine at closure in
earty 1599

- W. Austalia

BHP's Beenup
Titanium Minerals
mine atler final
revegetation and
reclamation







