
Noranda’s Bell Mine
Then and Now



Bell Mine
 Located on a peninsula extending into Babine 

Lake, near Granisle, British Columbia.

 Operated from 1971 to 1992, with some 
shutdown periods.

 Generated roughly 70 millions tonnes of tailings 
and 70 million tonnes of waste rock in various 
dumps and dams.



Bell Mine
 In 1990, Maurice Ethier (Mine Manager) and Ross Gallinger 

(Environmental Coordinator) decided to create an 
“encyclopedia” for the closure plan, explaining the past and 
current conditions and predicting future conditions upon 
proper closure.  This included detailed studies of Babine 
Lake, which has a major salmon fishery.

 The Closure Plan (Bell ’92) was comprised of 10 volumes 
with one summary document.  Geocon was responsible for 
geotechnical issues, engineering, and overall project 
management. Rescan handled biological issues.  MDAG 
(Kevin and Nora) examined solid and aqueous 
geochemistry using the Wheel approach.



Bell Mine - Then



























































































Bell Mine Now











Bell Tailings Update

 In 1999, test pits were excavated in the tailings to 
assess the original predictions for rapidly 
downward migrating fronts of net acidity and 
sulphide depletion.  This work showed that there is 
significantly less acid generation and migration 
than predicted in the Closure Plan.  Analyses of 
test-pit samples and the results of long-term 
humidity cells, which were not available for the 
Closure Plan, showed that the discrepancies can 
be attributed to three primary factors.



Bell Tailings Update

 First, the original prediction that rates would 
accelerate by a factor of 50, as acidic conditions 
developed, was based on one humidity cell that 
was acidic from the beginning of testing.  This 
acceleration is not happening (within the factor-of-
two resolution of our data) based on field 
observations after eight years of closure, and thus 
the generation of acidity and the depletion of 
sulphide is significantly less than predicted.



Bell Tailings Update

 Second, the ratio of neutralization-potential (NP) 
consumption to acid generation was relatively high 
at roughly 4:1 based on near-neutral cells from the 
Closure Plan.  Two cells were continued for a few 
additional years and showed that the appropriate 
ratio was below 2.0:1 and likely around 1.5:1.  
Thus, NP is depleted at a proportionally much 
lower rate than originally expected.



Bell Tailings Update

 Third, published literature indicates the rate of 
sulphide oxidation is zero order (independent of 
oxygen level and depth in this case) to multi-order, 
with no detailed information on which order applies 
in any situation.  The Closure Plan assumed zero 
order, which is now known not to be the case.  
Instead, sulphide oxidation and NP consumption 
are focussed into the shallowest tailings, leading to 
less NP consumption than expected at depths of 
0.5-2 m.



Bell Tailings Update
 With the new information, the original predictions for the 

tailings have been updated and are now consistent with 
observations to date.  The updated predictions call for 
much slower downward migration rates for the fronts of 
acidity and sulphide depletion.  The updated new rates 
are 0.03 m/yr and less, compared with the original 
predictions of 3.3 m/yr and less.  These migration rates 
of the acid and sulphide-depletion fronts will likely slow 
significantly with time and depth, due to the restriction 
of oxygen with depth as explained in the Closure Plan.  
Therefore, annual production of acidity and metal 
leaching has been significantly less than originally 
expected and will decrease further with time.



Bell Tailings Update

 The surficial tailings-pond water was predicted 
to be near-neutral to around 2003 and then 
become acidic.  However, because the tailings 
are now known to generate less acidity and 
consume less NP than originally predicted 
(above), the revised predictions are for 
significantly less acidity and metal leaching into 
the pond.



Bell Drainage-Chemistry Update
 As predicted, aqueous concentrations of 

parameters still regularly measured at Bell Mine 
have remained around the same seasonal 
range and average.  Where adjustments were 
made to the best-fit equations for predicting 
concentrations, the adjustments were within a 
factor of two, which is a common resolution in 
this type of geochemical work.  For example, 
dissolved copper around the minesite has 
generally been about one-half that observed 
during operation, but does not show a pattern 
of decreasing concentrations from year to year.





Bell Drainage-Chemistry Update

 The pit receives all drainage from around the minesite 
that is not acceptable for discharge, and detailed 
predictions were made for its cumulative chemistry 
through time in the Closure Plan.  Samples are 
collected seasonally from the surface of the pit, but this 
surficial water may not always be representative of the 
entire pit-water column.  In any case, the observed 
good agreement with predicted trends and 
concentrations, indicate the original predictions remain 
generally valid and that the pit water is evolving towards 
acidic conditions as predicted.  No adjustments to the 
original predictions for the pit are needed at this time.
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Bell Drainage-Chemistry Update

 Many ponds were predicted to be acidic sometime 
between 2000 and 2030.  A few ponds have become 
acidic, and several others show increasing 
concentrations of sulphate suggesting the buildup to 
eventual net acidity.  In contrast, a few ponds show 
decreasing trends in concentrations, apparently due to 
remedial work.  In any case, because predictions were 
for net acidity after 2000, it is too early to determine the 
accuracy of this prediction for each pond.  
Nevertheless, the predictions appear to be generally 
correct based on the few ponds that became acidic and 
on the increasing sulphate concentrations in some 
ponds.














