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]"rﬁ Background
Waste iock management options
= "'Removal off waste rock
DIy COVErs

Layering waste piles with limestone
DO nothing option

® Collection and treatment
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gl Steele;Site Historys

——

2 g INg commenced: in 1957

J r mporary closures on several
Moccasions due to metal prices

== —Long recent closure from 1983 to 1989

® Mine reopened in 1989 and closed in
1999 due to depleted ore reserves
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pEEUITSIEEIe Operationsss

- Ih Ee Mines:
B Mine- Underground and open pit
C Mine- Underground and open pit
== — Stratmat- Underground and open pit
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= ; Mill= 2700 tonnes/day producing lead,
Zinc and copper concentrates




——
SIESUE Objectives

IOLECE PUDIIC health zlgle safety

SV ihimize. environmental impacts as
e Jeriited b V. coOSt efiective technologles
— _a Vallable today

= Allow for productive use of mine site
and surrounding areas where practically
possible
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Vil 2\ aste

SNVESIENOCKk Was! Uised Widely on the site for
aEWays, construction pads and pipe beds

> T JEISItENs spread out over a large area with two
Selimon! streams running through the site

_j_-_ﬁo SIAMD from waste rock is very strongly
contaminated

e Bedrock is very fractured so collection of
contaminated runoff is difficult
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WESIEMROCcK Management:@pLenS

T —— 2.

,<J\ IAg plles:

BYIE2Ve waste rock in place, as is and collect
unoff for treatment

= Excavate waste rock and move it to open pits

= COver waste rock with dry cover

o New Piles:

— Incorporate limestone into pile construction
and return waste rock to pit for closure
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FEgVIng \Waste. Rock Aspls
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SESOIIE] dliEas) Can not be dlverted from the
(“oJ, acuoRI system

N5 me areas have too much waste rock to

E=Tove economically

= ;0 The waste rock in these areas is graded
for aesthetics and systems designed to

collect the AMD contaminated runoff for
treatment
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Mill waste pads







Graded waste pacll.

Buffer storage pond
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VEVIG VVaste Rock s

SESOINIENWALESES cani be diverted from the
sollECtion system if they are cleaned

IWaELerock irom these areas is excavated and
Sifeved into one of the open pits

?j‘”-_ - Plts will'be covered with till when they are full

to divert water. The area is the limed to reduce
the effects of any residual waste rock

e May take several years for ground water to flush
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FILLS AND WASTE ROCK)
PILES TO BE REMOVED

HALR. ROAD

10 HE REMOVER,

A-PIT
__z‘ 10 BE _FIAED WTH _—

~RO0K MO ELOGPED
= _

,IU HUFFER POND
i TREATMENT )

\ | CLEAN WATER. —
\ CHANNEL
N (10 TAILINGS BASIN)
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Dr ya fBVEFS

NRIEY/ L2 (IMEND: project)
*Llr layer cover; sand/ saturated till/ sand and
NGlaVEl/ eresion protection
= &= Satlirated till provides an oxygen barrier
= Oxygen levels in the pile were very low, much less

—
 —

~  than 1%

— Seepage volumes from the pile were reduced to only
2% of precipitation incident on the pile

— Seepage still requires treatment prior to release

— Cost is high, $28.00/ sg. m, excluding engineering
and quality control costs
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R — N
mat Waste, RockePile™

SDESIEfITSpECified that the pile would be built in'layers
WIbIRZESHE. off limestone added between each layer
J _:Stone would prevent AMD generation
e aste rock was to be returned to the pit and covered at
= Closure

'-EII-...EH"

"“Pile'generated AMD very quickly and pit was required as
Buffer storage for collection and treatment of the runoff

= Perpetual collection and treatment is now the accepted
closure plan for the site
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Stratmat Overburden Pile

o f

l =T Stratmat Waste Pile
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limestone —> = aod
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. SURFACE CAVE-IN
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B-Mine waste pads







B-mine pump station




ESIRFRIVEr-Area
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AVIDNEollection. and Treatment™"

2 Ditenles, ponds and pumpstatlons must be
cog Jstructed to collect AMD from: waste
JO( Gl (A0 pumpstations)

‘ 1VID must be treated prior to release to
“the environment (1 million cubic meter
pufifer storage pond and 20,000 L/min
HDS treatment plant at Heath Steele)
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HOEESS AUtOMALIoN

SN AVIDIpUMpPStationsiare on a PLC
piEWay withi the treatment plant
SAlINeR=Aormal events on the highway are
algmed to a text pager via auto dialler

T

= program

~ » PILC highway can be accessed via high
speed satellite internet connection for off
Site control




thrSteele HBS Plant

Lime

Reactor Tank

Clarifier




peauirSteele Jiieatmentalant™ =

Cost g [ZElgl $7 million

Cos_t_;; Water $5 million
BElEEgEMENL
= | Treatment cost $0.15/ cubic meter
= |(reagents, power)
[Maximum feed rate 20,000 L/min

Clarifier diameter 100 ft.




$millions
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BSPlant Capital Costsss

Water Treatment Plant Capital Costs

$millions = 4.20866 + 0.143350 Cu m/min
S=0.726550 R-Sq=95.0% R-Sq(adj)=94.3 %

Cu mVYmin
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