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Glencore Corporation Canada, Brenda Mine Site 
West Kelowna, B.C.  V4T 2E9 
submitted by email to  john.stroiazzo@glencore-ca.com  
attention:  Mr. Dallas Rodier  
copy to:  Mr. John Stroiazzo, PEng  
 
Subject: Assessment of selected risks to the safety of tailings dams at Brenda, identified by BC MEM 

following the completion of the Mount Polley Panel's report 
 
Gentlemen: 
 
As requested, I have reviewed the potential dam safety concerns identified by the BC Ministry of Energy 
and Mines (MEM) in their memorandum dated February 3, 2015 with respect to the tailings dams at 
Brenda.  The results of the assessment are presented in this letter with reference to the numbering of 
the concerns used in the MEM's memorandum. 
 
Main Dam 
 
The Main Dam is a centerline tailings dam, with the crest at el. 1392.9 m.  It comprises downstream shell 
constructed of cycloned tailings and a tailings beach deposit upstream of the dam centerline.  The Main 
Dam incorporates two rockfill starter dams.  The upper starter dam is buried in tailings while the lower 
starter dam forms the toe and the lower portion of the Main Dam's downstream slope, with the 
upstream slope buried under cycloned tailings.  The Main Dam is about 2 km long and 137 m high at its 
deepest section.  The dam is founded on competent glacial till underlain by bedrock.  The potential dam 
safety issues identified by MEM are addressed below. 
 
1a There are no clay strata in the Main Dam foundation, which comprise competent till overlying 

bedrock. 
 
1b Sufficient subsurface investigations were carried out for the Main Dam design purposes. 
 
1c N/A (there are no soft soils in the dam foundations). 
 
1d N/A (no gaps in the results of subsurface investigations have been identified). 
 
2a No surplus mine water is stored in the tailings impoundment.  Subject to seasonal variations, as 

much of the water stored is removed as is collected on an annual basis. 
 
2b N/A (no surplus mine water is stored). 
 
2c N/A (no surplus mine water is stored). 
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2d Recommended minimum width of tailings beach is 300 m under extreme runoff event and 760 m 

under normal operating conditions.  The actual width of tailings beach under normal operating 
conditions is in the order of 900 m.  The 15 years of experience with the tailings pond operation 
shows that there will be no problem with maintaining the beach width at about 800-900 m even 
under severe runoff events.  Therefore, the width of tailings beach upstream of the Main Dam 
presents no risk with respect to the safety of the dam. 

 
2e A release of tailings pond water (the pond is located some 900 m away from the dam) as a result of 

dam deformation is virtually impossible. 
 
2f The capacity of the treatment system is sufficient to prevent a raise in the tailings pond level that 

would put dam safety at risk.  Even in the case of the design extreme combination of wet years 
(defined as the sequence of years: 1 in 50 followed by 1 in 200 followed by 1 in 5 years event) the 
tailings pond level would reach the highest level at about 5.4 m below the crest of the dam, which 
would result in the tailing beach width well in excess of the 300 m design value. 

 
2g N/A (no gaps have been identified). 
 
3a The downstream shell of the dam (up to the centerline) comprises cycloned sand, which is 

unsaturated and thus not susceptible to piping.  The piping, which is possible in theory at the Main 
Dam, would involve passing cycloned tailings through a filter zone that covers each of the four 
finger drains extending beneath the downstream shell of the dam.  The occurrence of cycloned 
tailings piping, however, is highly unlikely since the hydraulic gradients at the base of the dam are 
extremely low as compared with the gradients that existed during the dam construction in 1969-
1986 (the phreatic surface in the dam shell is at the base of the shell over the till foundations while, 
during the dam construction, parts of the dam's downstream shell were fully saturated, resulting in 
very high hydraulic gradients).   

 
3b Since no as-built report for the construction of the Main Dam was prepared, it cannot be confirmed 

that the filter zones covering the four drains were constructed in accordance with the designs.  
This, however, does not present a significant dam safety concern as piping into a drain, even if 
somehow developed under a very low hydraulic gradient, would not cause a dam failure owing to 
the large distance from the tailings pond.  In such a case, only a sinkhole would be expected to form 
somewhere at the surface of the downstream shell of the dam. 

 
3c N/A (no gaps have been identified). 
 
Saddle Dam 
 
The Saddle Dam is a zoned embankment, low permeability dam with a crest elevation of 1392.9 m.  It is 
designed to work as a water retention dam.  The Saddle Dam is approximately 0.95 km long, and 38 m 
high at the deepest section, with a central low permeability glacial-till core and compacted tailings sand 
and rockfill shells.  The compacted tailings sand shells extend to an approximate elevation of 1382.0 m.  
Above that elevation, the dam core is supported by rockfill, underlain by a sand and gravel filter zone on 
the downstream side.  Construction of the dam was completed in 1989.   
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1a There are no clay deposits in the Saddle Dam foundation, which comprise competent till overlying 

bedrock. 
 
1b Sufficient subsurface investigations were carried out for the Saddle Dam design purposes. 
 
1c N/A (there are no soft soils in dam foundations). 
 
1d N/A (no gaps in the results of subsurface investigations were identified). 
 
2a No surplus mine water is stored in the tailings impoundment.  Subject to seasonal variations, as 

much of the water stored is removed as is collected on an annual basis. 
 
2b N/A (no surplus mine water is stored). 
 
2c N/A (no surplus mine water is stored). 
 
2d The Saddle Dam is designed to be a water retention dam and has no adjacent tailings beach.  The 

primary purpose of the Saddle Dam is to contain the tailings pond. 
  
2e N/A (this dam has no adjacent tailings beach). 
 
2f As in the case of the Main Dam, the capacity of the treatment system is sufficient to prevent a raise 

in the tailings pond level that would put the safety of Saddle Dam at risk.  See item 2f under the 
Main Dam heading for more details. 

 
2g N/A (no gaps have been identified). 
 
3a The downstream shell of the dam up to el. +/-1382.0 m comprises compacted tailings sand that is 

filter-graded with the till core material.  Above that elevation, the till core is protected by a filter 
zone, which separates the till core from the downstream rockfill shell.  The filter comprises sand 
and gravel that is filter-graded with the till.  The filter zone has a slope of 1.6:1 and a horizontal 
width of about 4.6 m.  The size of the filter is considered adequate given the maximum possible 
(while short-lasting) hydraulic head of about 5 m (hydraulic head above the base of the filter zone).  
Under normal operating pond levels this hydraulic head is about 2 m. 

 
3b No as-built records are available for the Saddle Dam.  There are no identifiable reasons to suspect 

that the quality of construction was not adequate. 
 
3c N/A (no gaps have been identified). 
 
Other Dams at Brenda 
 
There are five other, relatively minor dykes/dams at Brenda associated with the tailing pond operation, 
all classified in very low to low hazard classification category.  These include low permeability seepage 
collection dams: Upper and Lower Reclaim Pond Dams and two Polishing Pond Dykes as well as a Sludge 
Pond Dyke designed to hold sludge generated from the water treatment operation.  None of those 
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dams/dykes is founded over a clay stratum (there are no clay deposits in the Brenda site area). The 
following are the basic characteristics of those dams/dykes. 
 
Lower Reclaim Pond Dam:  approx. 70 m long and up to 12.8 m high.  Comprises zoned embankment 
with till core and sand and gravel shells and an erosion protection zone.  The core is separated from the 
downstream shell by +/- 4.5 m wide sand and gravel filter extending downstream as horizontal filter 
blanket over the foundation till. 
 
Upper Reclaim Pond Dam:  approx. 50 m long and up to 12 m high.  Comprises a homogeneous till 
embankment founded on glacial till, with downstream blanket drain and erosion protection zones. 
 
North Polishing Pond Dyke:  approx. 200 m long and up to 8 m high.  Comprises a homogeneous till 
embankment founded on glacial till, with downstream blanket drain and erosion protection zone on the 
upstream slope. 
 
South Polishing Pond Dyke:  approx. 190 m long and up to 4 m high.  Comprises a homogeneous till 
embankment founded on glacial till, with downstream blanket drain and erosion protection zones on 
both slopes. 
 
Sludge Pond Dyke:  approx. 210 m long and up to 3.7 m high.  Comprises a homogeneous fine rockfill 
embankment with two upstream filter zones designed to prevent piping of the sludge and a fine rockfill 
erosion protection layer.  The dyke is founded on glacial till. 
 
There are no potential dam stability concerns that were identified in the MEM's memorandum with 
respect to any of the above five dykes/dams and no data gaps of essence have been identified in this 
assessment.  As-built records for the Lower Reclaim Pond Dam are not available so that it cannot be 
confirmed that the construction of the filter zone was carried out in accordance with the designs.  There 
are no reasons, however, to suspect that the construction was not properly carried out.  The Lower 
Reclaim Pond Dyke has been in operation since the early 1970s with no signs of piping or any other 
distress. 
 
In summary, there are no safety concerns of significance at Brenda dams with respect to the potential 
'Mount Polley' stability issues identified in the MEM's memorandum. 
 
 
Best regards 

 
 
 
 
 

Maciej B Szymanski, PhD, PEng 
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