
On January 30, the Mount Polley Independent Review
Panel released its findings on the physical causes of the
tailings pond dam collapse at Mount Polley Mine. The

dam collapsed on August 4, 2014, releasing over 10 billion litres
of wastewater and 5 billion litres of solid tailings waste into
nearby rivers and lakes. The 150-page report by the panel
emphasizes design challenges in the tailings pond dam and
provides recommendations to prevent further similar breaches
in tailings dams across the province. What has caught the
collective focus of many people, however, is not what the report
says, but what it doesn’t.

Multiple Failure Modes
What the review panel’s report does tell us is that the dam
was subject to a number of causes of failure. It
highlights that foundation and design led to the
actual collapse, and that overtopping and cracking
were not prime causes of the failure. 

The review panel concludes that that the
original design did not take into account ‘the
complexity of the sub-glacial and pre-glacial
geological environment’ associated with the dam. It
was discovered that the foundation held a continuous
layer of glaciolacustrine (GLU) in the vicinity of the
breach—GLU refers to clay and silt deposited by glacier
meltwater into lakes—and that the designers failed to realize
that GLU is ‘susceptible to undrained failure’. 

The growing height of the dam, and the increasing volume
of the tailings behind it, together with the increasing steepness
of its face in the area of failure, combined to load the GLU layer
in the foundation until it experienced slippage. This lowered the
height of the dam at that point, and the combined water and
tailings overflow breached the dam. The breach was then further
scoured out by the increasing flow until the tailings pond was
emptied.

However, the review panel also states it ‘was disconcerted to
find’ that while the tailings dam failed because of an undetected
weakness in the foundation, it could have failed by overtopping.
Some evidence has also suggested that it could have failed by
internal erosion. ‘Clearly’, the panel stated, ‘multiple failure
modes were in progress, and they differed mainly in how far
they had progressed down their respective failure pathways.’

An Excess of Tailings
Overtopping over several portions of the perimeter
embankment of the tailings dam first occurred in May 2014. So,
tailings levels, the panel says, were being ‘carefully monitored’
due to prior insistence from the Ministry of Energy and Mines
around the time of the August collapse.However, the company’s
‘lack of foresight’ was criticized.

The report suggested that, when the dam was originally
designed, there was no longterm plan for its maintenance,
growth, or the supply of materials to enlarge it. To quote the
report: ‘From the beginning, dam raising proceeded
incrementally, one year at a time, driven by impoundment

storage requirements for only the next year ahead.’
The history of the Mount Polley Mine also
suggests that, as the mine operation was
extended, the quantity of tailings increased at
rates considerably greater than had been
anticipated when the dam was designed,
possibly because there was more water than
expected. 
The review panel also characterized work to

reinforce the dam with buttresses as typically ‘too
little, too late.’ Further reinforcements were under way

when the dam failed. Also, instrumentation designed to monitor
the pressures on the dam was uneven and unreliable, and often
damaged by construction work.

The dam began in 1996 at an initial height of 927 metres. By
August of 2014, 18 years later, it was 967.5m high and in the
process of being raised another 2.5m. Plans to build it to 972.5m
in 2015 were being reviewed for approval. The tailings pond was
4km square when the dam broke. 
Government Inspections & Cutbacks

The review panel found that ‘inspections of the tailings pond
dam would not have prevented failure’. They added that ‘no
amount of inspection can discover a hidden flaw’. This begs the
question: ‘What is the value of an inspection if it does not
discover flaws?’

Did the company assume that meeting the requirements of
government inspections meant that the tailings pond dam
design was sound? And would the discovery of a flaw in the
tailings pond foundation have meant that the production of the
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‘Clearly’,
the panel stated,

‘multiple failure modes
were in progress, and they
differed mainly in how far

they had progressed down
their respective failure

pathways.’



mine would have had to be cut back?
The report emphasizes repeatedly that ‘The regulator is not

the designer.’ So there are no answers to these questions.
The flaw in the foundation in the area where the failure

occurred was not investigated at the time of original design, and
apparently never questioned afterwards, either by the
company’s engineers or the provincial inspectors, with one
recorded exception. A July 2007 inspection did raise issues
which may have been relevant to the strength of the dam at that
time. The inspector flagged the possible shear strength of the
lacustrine layer (recorded in a single well-log during initial
exploration of the dam site), and the need to move the Factor of
Safety from 1.3 to 1.5. The Engineer of Record at the time
responded to these queries, apparently to the inspector’s
satisfaction.

For the last 14 years, the BC government has been cutting
back mine inspections drastically. There were 2,021
inspections across BC in 2001. That number dropped
to 1,496 the next year and continued to fall until
2004, when it hit a decade low of only 399. After
that it climbed back to more reasonable
numbers. 1,163 inspections were recorded in
2012, the most recent year with available data.

According to the Mount Polley Independent
Review Panel, Mount Polley was not inspected by
the government at all between 2009 and 2011. This,
they said, ‘was immaterial to the failure because there
were no precursors that could have been detected, even on the
eve of the breach’.

Missing Documents
The review panel’s 150-page report came with 847 supporting
documents. Over 100 of these, however, have been withheld,
and others have had sections modified or deleted. The BC
Ministry of Energy and Mines and the Ministry of Environment
directed the review panel to remove these documents from their
report so that no other in-progress investigations were
compromised, and to ensure that the Panel complied with the
privacy protection provisions of the Freedom of Information
and Protection of Privacy Act (FOIPPA).

The BC government ordered the exclusion of six out of seven
of the documents produced by BGC Engineering, the firm that
was hired in 2013 by Imperial Metals, the mine operater, to
supervise the 2014 increase in the height of the dam. Among the
missing documents is BGC’s final report, detailing the firm’s
recommendations for stabilizing the dam in the long term. 

There are also missing emails, memos, reports, letters and
photos from AMEC (Mount Polley’s second Engineer of
Record), Knight Piesold (first Engineer of Record), the Ministry
of Mines, and Mount Polley Mining Corporation. The BC Tap
Water Alliance has compiled a list of all missing documents,
which can be found at www.bctwa.org/MtPolley-Backgrounder-

Feb1-2015.pdf. It is possible that the missing documents may
provide further explanations of the original design
considerations, the anticipated eventual capacity of the tailings
pond, and of engineering considerations expressed during the
years of its operation and expansion.

Police Search Warrant
Police acted on search warrants at the Mount Polley Mine head
office on February 3, on behalf of the BC Conservation Officer
Service. The service, one of the agencies still in the process of
conducting investigations on the dam collapse, is an independent
law-enforcement body with the power to recommend charges
when warranted to provincial Crown Counsel.

Vice-president of corporate affairs for Imperial Metals, Steve
Robertson, said that the search was not surprising. ‘We didn’t
know when it was coming, but we were certainly expecting it to
happen,’ he stated. It is not clear what police were looking for.

Panel Recommendations
So what can we be sure of? According to the
review panel, mining practices need to change.
They recommended steps that the
government and industry should take to
improve mining and tailings dam practices
and stated that they ‘firmly reject any notion
that business as usual can continue.’ The

failure rate needs to be brought to zero, they
concluded. Incremental changes will not be

sufficient.
Among the recommendations, the review panel says that

best available technologies need to be implemented. Currently,
economic factors have stopped mines from adopting the
available technologies, such as filtered tailings facilities, that are
crucial to moving towards zero failure. 

A change in corporate governance is also important.
Corporations proposing to operate a tailings storage facility
should be required to be a member of the Mining Association
of Canada (a task force established in 1996 to promote safe,
environmentally responsible management of tailings and mine
waste) or to take part in a similar program. The review panel
also recommended the creation of an Independent Tailings
Review Board for each tailings facility.

More detailed and comprehensive permit applications
should be required, inspections should increase, guidelines for
site characterization should be developed, and safety guidelines
should be improved.

In short, tailings dams need to be better designed, better
constructed, better regulated and better managed. 

Written with contributions from Patrick Brown. 0
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According to
the review panel,

mining practices need to
change... they ‘firmly reject
any notion that business

as usual can
continue.’ 


