Pit Backfill: Yea or Nay

Golden Sunlight Mine Pit Backfill:

The History and Science of the Pit
Backfill Issue at the Golden Sunlight
Mine

R. David Williams, Geologist, Bureau of Land Management,
106 North Parkmont, Butte, Montana, 59701 USA
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Vancouver, B.C. November 29t and 30th, 2
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Conventional Mine

* Truck/Shovel moving 30,000 mt/day,
recent underground work left open stopes

below pit. Additional underground work
permitted this fall (2006).

250 m wide breccia pipe intruded into
PreC Belt rocks, depth unknown

* Au bearing sulfides, mostly pyrite

* Highly acidic waste, but fairly low
preC|p|tat|on area: 30-40 cm/year
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View into GSM
pit from the

Southeast







“Fumarole” area




Portion of reclaimed
West waste rock
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View to Southeast

overlooking the
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A Complex Legal History

Permitting began in 1981 with an EIS

1990 Expansion permitted with an EA,
subsequent court challenge based on failure to
select pit backfill alternative.

1998 EIS selected No Pit Pond alternative, partly
based on economics, partial pit backfill not
analyzed in detail, not selected.

2000 District _Cou_rt founq D]=@] should have




More legal history...

o 2002 District Court orders GSM to submit
Partial Pit Backfill plan

» December 2002 GSM submits plan:

» « Pit backfilled with 300 meters of acidic
waste from East waste rock dump
complex

e « 270 + meter dewatering wells in backfill
Multiple Accounts Analysis:




December 2004 Draft SEIS

Analyzed three alternatives in detail:

» « GSM'’s proposal (partial pit backfill with
dewatering wells)

* Partial pit backfill with downgradient collection
» » Underground sump alternative (NO backfill)

* Alternatives not analyzed in detalil: engineered
backfill, amended backfill, no collection of water




Flow Path Critical Issue:

* Will groundwater below a backfilled pit be
impacted by the poor water quality present
in the backfilled pit, and if so to what
extent and when?? Water around the pit
already shows significant ARD indicators.

» SEIS conclusion: Pit backfill: Even
adding in additional mitigating measures;
upgradient and downgradient collection
wells, water quality was protected only for
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Agencies Decision:

* Agency technical staff unanimously
recommended the Underground Sump
Alternative as the alternative most
protective of groundwater resources.

« Agency management are still
evaluating the technical staff’s
recommendations prior to issuing a




Conclusion:

The permitting of environmentally contentious
mine projects, particularly those that involve
pit backfill and groundwater issues must
focus on a transparent, science based
process, fully open to public involvement, as
exemplified here by the Multiple Accounts
Analysis. Even if a process such as the
Multiple Accounts Analysis is used, it does
not assure consensus can be reached on the
project. It should help identify all relevant
technical and social issues which can then
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Zortman Mine OK-Ruby Pit July 2000










November 2001. Liner Placed North of the Groundwater Divide to
Limit Groundwater recharge in above the Swift Gulch watershed
(upper left). Portion of L87 leach pad V1s1ble in upper right.
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| Landusky Mine, looking south
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the water here may not

unresolved ARD issues.
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