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Location and Setting amec"

Iskut-Stikine River region
65 km northwest of Stewart, 35 km south of Eskay Creek Mine

Nearest road is the Eskay Creek Mine Road, following Iskut
River Valley from Bob Quinn Lake on HWY 37

Other mines in the area:
— Eskay

— Granduc (closed)

— Premier (closed)

— Snip (closed)




<’ WINDY CRAGGY
“WVMS - EXPROPRIATE
297 Mt @ 1.4% Cu, 0.2g Au,

o /o

/Li\/?

/M

A e T
A RE CREEK
PORPHYRY EXPLORATION. W

TULSEQUAH CHIEF
UG VMS - PAST PRODUCER 1951

BHEAP LEACH AU
-
SCHAFT CREEK

330 Mt @ 0.40% Cu, 0.32g

"

| Mt @ 0.67% Cu, 0.45 Au )
e L

LD - PAST PRODUCER1991 1999 @
500 tpg 1.2 Mt @26 79 Au!

%RANDUCQ

~UG VMS - PAST PRODUCER 1971-1984

/N4000tpd 156Mt@122%Cu 0.12g A
gt

RES.:7.9 Mt @ 1.3% Cu, 6.4% Zn, 2.4g Au, 101gAg

G‘OLDEN BEAR

2,000 tpd (seasonal), 2.2 Mt @ 6.99 Au

CU AU PORPHYRY EXPLORATION

=

CASSIAR
.ASBESTOS PAST PRODUCER 1953-1991
OPEil:l PIT 3,000 tpd - 38 M{

; ST

‘\k
-1957, PROPOSED MINE (APPROVED IN PRINCIPAL) /}
RS A
| N N\
- PAST PRODUCER 1990-2000
\ )
) J
RED CHRIS ™. \ o
.cu -AU PORPHYRY - EXPLORATION
210 Mt @ 0.46% Cu, 0.38g Au~ —
/ KLAPPAN I N N
g COAL - SCOPING STUDIES & S~
( 2,800 Mt “ KEMESS ‘
\ a }-cu -AU PORPHYRY - IN PRODUCTION
: N . 250 Mt @ 0.22% Cu, 0.62g Au
ESKAY CREEK . AN
UG AU-AG - PRODUCER 1995-
750 tpd, 0.9 Mt @ 51.49 Au, 24759 Ag \\
\ ~ \ AN
[ =L

ere

PREIZET
UG AU- AG PAST PRODUCER 1922-1953, 1989- 1996

kilometers

W,?

QUARTZ HILL

N

-2 1,400 Mt @ 0094% Mov)’
23

rMO PORPHYRY - DORMANT:@

ART (#1)UG, 300 tpd, 32Mt@164g Au, 368g Ag 2) UG+OP, 500-2000 tpd, 26Mt@24%Au,

ANYOX . \
UG VMS - PAST PRODUCER 1914-1936

217Mt@16%Cu 0.17g Au' \-,
‘N
KITSAULT ( \
, MO PORPHYRY - PAST PR PRODUCER 1967-1972

BELL -

0,
104.3 Mt @ 0.11% Mo™ BCU-AU PORPHYRY - PAST PRODU



‘\
¢ -
/
¢
R,

& RED CHRIS &\

LRMP RECOMM ENDED
ADDITIONAL PROTECTED AREAS

EXISTING PROTECTED AREAS

LRMP RECOMMENDED
SPECIAL MANAGEMENT ZONES

ORIGINAL NISGA'A
Pigt LAND CLAIM

SULPHURETS AREA [

X

\

8 NISGA'A TREATY LANDS
Lipt L/
. NISGA'A TREATY PARKS
\ \

Ay

noranda




INFRASTRU

FORREST KERR HYDRO-

POWER DEVELORME

112 MW and 188 lip
fcommissioning 2Q06

YRy e
V\ﬂ‘n

-SULPHURET

L\

Q>

x/‘

3

UNUK RIVER Y

|

kilometers
7=



420000 E 425000 E

‘ ICEFIELD I . _41'» . "{B‘“
L —— ] I Y ¥,
/ [P A = J e A | ”
Y ) e I | J <
Fil 1 4 \ A0 F 280 LNTH \ 1 ]
A o i
BN isl,,l}li’ﬂl RET
= 7 50 gy ey, e |
2 S L \ MITCHELL
2 Tl \ \ GLACIER
3
|
Placer Claims
e U7 ICEFIELD
/ A 7 3 1- N
’1. I‘ .1 { f
(S \ [ / ! : HANGING GLACIER
— f b/ r
s r ) I / > -
. M Lo L e Sulphurets Gold Deposit Area
4 ~ Il § ]
i Crook ‘,\\l / s
- Kerr Deposit Area
z J \ ™~ L' 4
: / = H Y
g o
0 > J‘-\ :'l ‘:-
)5 Pl ) s i) f :
whrmwen gt ~
ey

Bricejack &
[ BERREY ===2% Note — Brucejack
CRR PROPERTY '
| Lake drains to
Sulphurets Creek.

//)'_‘
{

i ST EETS
O

Seabridge Gold Inc.

Kerr-Sulphurets Property
Claim Map

6255000 N

0 1000 2000 3000 4000

metres




Avalilable Data/Studies

Placer Dome “rough cut” evaluation
Water quality data
ABA Data

Detailed geologic data

Summary of baseline data to 1990 (Norecol)

Preliminary evaluation of KS-Knipple Lake tunnel

More recent Stantec environmental report for
Noranda

Meteorology data — Eskay Creek




Study Parameters

2 open pits (Kerr & Sulphurets), 4 km apart
— Sulphurets: 300 MT @0.75% Cu, 0.4 g/t Au
— Kerr: 100 MT @ 0.75% Cu, 0.4 g/t Au
— Recovery: 90% Cu, 70% Au

80,000 tpd (total from 2 pits, scheduling flexible)
Mine life — 14 years

Stripping ratio — 2:1
— 400 MT tailings (likely AG)
— 800 MT waste rock (most likely AG)
— April update from M. Savell:
e 10% Kerr waste rock NAG

* 30% Sulphurets waste rock NAG
« Assume the NAG materials can be segregated in the pit




Waste quantities amec"

Material QUANTITY

Kerr Pit Sulphurets Pit Total

Mtonnes Mm?3 Mtonnes Mm?3 Mtonnes Mm?3

Tailings 100 77 300 231 0[0)
(Z\€))

WESE 180 05 420 221 600
Rock

(PAG)

WEL(E
Rock
(NAG)




ABA Data amec"

Placer conducted ABA tests on Kerr deposit (223 samples)
All samples were < 0.4% Cu (i.e. waste rock)

Over 80% samples were PAG

NP low to moderate, high sulphur content

Short lag time to onset of ARD considered likely (Placer
predicted mean of 32 weeks), 90% of samples suggested onset
In < 1 year (but no kinetic tests to confirm any of this)

Limited ABA data for Sulphurets




Key project challenges for tailings amec"

& waste rock management
Rugged terrain
AG/PAG materials
Wet climate, high snowpack
Frequent avalanches
High seismicity

Active glaciation

Availability of construction materials for earthworks

Risk associated with remote water-retaining dams required to function
In perpetuity

Runoff to west (Alaska, international waters issues e.g. Tulsequah
Chief)

Lake disposal a “challenge” to permit, although there are exceptions

Natural ARD — how much more can receiving environment
accommodate?

Permitting, First Nations, NGO'’s (e.g. Windy Craggy)




Key water management/ amecc
guality issues

Big difference if have/do not have trans-boundary issues
e.g. Alaska’s limits tighter than BC’s

Projects go to joint US-Canada panel to determine what happens next,
but BC government does not support that — “BC process good enough
on its own”

Kerr Sulphurets a fair ways up headwater from the border — likely no
Impact by the time Unuk gets to Alaska, but

Unuk river supports sockeye salmon fishery — sockeye reported in
Unuk upstream of confluence with Sulphurets Creek

Have natural ARD and poor water quality - MOE'’s 15t position will be
that system is already impacted, cannot tolerate more

More work in BC to establish site-specific discharge criteria
Eskay — site-specific WQ requirements

Elevated cobalt, sulphate (from flowing boreholes), arsenic, Cadmium,
aluminum, copper, iron, lead, zinc (Table 3 from Stantec report) at KS.

Site hydrology is challenging




UNUK RIVER ESKAY CREEK
BRITISH COLUMBIA

Latitude: 56° 39' N
Climate ID: 1078L3D

Longitude: 130° 27" W Elevation: 887.00 m
WMO ID: TC 1ID:

Previous [1999 v|ﬂ| Next Year
Year
Monthly Data Report for 1999
M |Mean Mean |Mean | Extr | Extr | Total | Total | Total |Snow Dir | Spd
o | Max |Temp| Min | Max | Min | Rain | Snow | Precip Gmd | of | of
n |Temp °C Temp | Temp | Temp | mm cm mm Last Max | Max
t oC |~ ng BT oC (71 (1 (1 Day |Gust| Gust
h (1 (1 (1 (71 cm | 10's km/h
¥ |Deg

Jan -9.4] -8.9]1-11.9] 2.08] =-23.0 0.0%| 345.0| 345.0*| 180

Feb =2.0] =5.3] =8.5] 2.08] =14.0 0.0] 125.0 17901 190

Mar 1.1] -2.9] =68 8.0] =12.5 0.0/ 102.0 102.0| 168

Apr 4.4 0.2] -4.0f{ 14.5| -11.0 0.0/ 140.0 140.0| 138

May 6.5%| 2.4%| -1,4|11.0%| -6.5S| 144.0 20.4 164.4 0

Jun |11.8%| 7.7% 3.2/18.0% -2.0 56.3 0.0 56.3 0 U

Jul 15.7] 11.1 6.5| 24.0 3.0 81.7 0.0[ 81.7./0 O

Au 15.6| 11.5 7.3|28.08 3.0 160.7 0.0I 160.7 0

Sep 8.8 6.1 3.4| 18.0 -4,0| 182.1 1.0 183.1 0

Oct 2.6 0.9| -0.8| 6.08 -6.0| 167.4| 276.0 443.4 96

Nowv -0,3| -2.1| -4,0| 6,05|-10.08| 15.0E| 262.7| 277.7E| 106

Dec =141 =3:3] =971 4.05] =170 0.0 29%.0 2990132

Sum 807.2% 1621.1/2428.3%*

Avg | 4.8*% 1.5 -1.9

Xtm 28.05| -23.0 M M
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Eskay Creek — hydromet data

Data since 1991
Average 2.2 m annual precipitation
About 1.5 m/year snowfall

Snowmelt typically distributed as follows:

— May: 60%

— June: 30%

— July: 10%

Sulphurets Lake runoff catchment about 9,313 ha

With runoff coeff. = 0.6, 2.2 m annual precipitation yields an annual
average runoff of about 123 Mm3

With 60% of snowmelt in May, and 144 mm of rainfall, runoff in that
month would average 35.4 m3/sec (total runoff volume 92 Mm?3)

Therefore, approximately 75% of annual runoff occurs in one month

This is a significant challenge in terms of diversions — must be
designed on the basis of handling 75% of annual runoff in a single
month




Eskay Creek

Permit

Discharge

Quiality

Requirements

D3 Clean . . .
Upper Portal Waste Minewater & Mill Albino Lake Outlet Sewage Plant
PARAMETERS Rock Discharge (D3) I;/)\//S;irs Effluent Discharge (D7) #5 Ramp Clean Water Discharge (W20) Discharge
Parameter Sample Limits Sample Sample Limits Sample Limits Sample Limits Sample Limits
Freq. Freq Freq Freq Freq Freq
Flow m3d W 1250 W D 3500 W monitor d - W 50
pH pH units W/lx P 6.5&<104 \W wid >6.5&<10 W >6.5&<10 d >6.5&<10 - -
TSSINFR mg/l W/1x <75 W Wid <75 W <75 W/1x <50 M <60
Hardness |magll \W monitor \W \W monitor w monitor W monitor - -
Alkalinity mg/L - - - - - - - W monitor - -
TOC mg/L - - - - - - - W monitor - -
Conductivity JuS/cm W monitor W W monitor W monitor d monitor - -
Qil/Grease |mgll - - - \W 10 - 10 0 monitor - -
BODsg magl/l - - - - - - - - - M <45
Fecal Coli. |mpn/100ml - - - - - - - - - M <200
Sulphate magl/l W monitor W monitor W monitor W monitor - -
Chlorine
Residual magl/l - - - - - - - - - M monitor
Ammonia |mgl/l \W monitor - \W monitor - monitor 0 monitor - -
Ag mgl/l \W monitor \W \W monitor 0 monitor W monitor - -
Al magl/l W monitor W W monitor W monitor W monitor - -
As mgl/l \W monitor \W \W monitor W monitor W monitor - -
Cd magl/l W monitor W W monitor W monitor W monitor - -
Cu mgl/l W/1x monitor \W W/1x monitor W monitor W/1x monitor - -
Fe magll W/1x monitor W W/1x monitor W monitor W/1x monitor - -
Ni mgl/l \W monitor \W \W monitor W monitor W monitor - -
Pb magl/l W/1x monitor W W/1x monitor W monitor W/1x monitor - -
Sb mgl/l W/1x monitor \W W/1x monitor W monitor W/1x monitor - -
magl/l W/1x monitor W i W monitor W/1x
mg/l W <0.05 W W <0.05 W <0.05 W
mgl/l \W <0.5 \W \W <0.5 0 <0.5 W
mg/l W <0.1 W W <0.1 w <0.1 w
mgl/l w <0.01 w w <0.01 0 <0.01 W
mg/l W/1x <0.05 W Wid <0.05 W <0.05 W/1x <0.
mgl/l W/1x <1.0 \W wid <1.0 0 <2.0 W/1x <1.0 - -
mg/l W <0.2 W W <0.2 w <0.2 W <0.2 - -
mgl/l W/1x <0.05 gxt w wid <0.05 gxt w <0.05 gx1 W/1x <0.05 gxt - -
Sh magl/l W/1x <1.0 W Wid <1.0 W <1.0 W/1x monitor - -
Zn mg/l W/1x <0.2 W Wid <0.2 W <0.2 W/1x <0.2 - -
Rainbow Trout 96hr LT 50 Q P - P P Q P - -
Daphnia magna 48 hr LT50 - - - - - IIM P - - - -




1989 Norecol Environmental amec"
Study

Measured discharge of Sulphurets Creek at Sulphurets Lake
outlet mid August 1989

Snowmelt complete, but glaciers melting contributing to flow
Measured discharge was 4.3 m3/sec

For August, based on 161 mm rainfall, runoff coefficient = 0.6
and 9,313 ha catchment, discharge from Sulphurets Lake would
average about 3.5 m3/sec

Accounting for melt from glaciers during August, this is
consistent with measured discharge of 4.3 m3/sec

Based on experience in the region, during peak weeks of
snowmelt, flow rate could be about 10x higher (i.e. about 43
m3/sec) than late summer, consistent with the 35 m3/sec
estimated for May (peak snowmelt month)




KERR-SULPHURETS PROPERTY
view to northwest
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NORTH-SOUTH CROSS SECTION, VIEW TO WEST

amec"-

SULPHURETS

Note: Significant pit highwalls, and minimal in-pi t storage capacity.




SULPHURETS CREEK TO EAST

Typically have thick
sequence of glacial drift
infill in U-shaped valleys

such as Sulphurets




SULPHURETS CREEK TO WEST
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VIEW TO WEST DOWN SULPHURETS VALLEY [\ [l
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Noranda internal risk assessment amecc

* Potential fatal flaws (high probability x high impact) identified
with respect to waste management:
— No suitable tailings disposal areas
— Waste rock pile closure costs prohibitive
— Tailings closure costs prohibitive
— Pit closure costs prohibitive

* Steps to be taken next:

— Identify options, evaluate, and determine what option(s) are
technically viable

— Risk assessment of technically viable options — are there fatal
flaws? Is cumulative risk profile excessively high?

— Conceptual level costing for technically viable options that survive
the “fatal flaws/cumulative risk” screening process




Project Components

* Waste rock management
* Tailings management

* Pit walls drainage




Alternatives evaluation criteria amec"

Technically viable, defensible, and successful
precedent for tailings/waste rock/pit walls/water
management - MUST

Ablility to permit - MUST

Side benefits In terms of site access — “NICE TO
HAVE”

Cost to be dealt with separately — the 15t challenge is
to find alternatives that satisfy the two “MUSTS” listed
above.




Alternative A — Waste Rock amec"

Side-hill dumps, cover, perpetual collection and tr eatment

The concept

* Ex-pit dumps, cover, perpetual collection and treatment of waste
rock and pit drainage

Develop dumps and diversions as needed to minimize run on
and required treatment volumes

Require collection ditches/ponds for the runoff for storage prior
to routing through water treatment plant

Water treatment plant with permanent site access

Discharge treated water to Sulphurets Creek (ultimately reports
to Unuk/Alaska), or pump to Brucejack watershed (eventually
iInto Bowser system)




Alternative A — Waste Rock amec"

Ex-pit dumps, cover, perpetual collection and treat ment

The reality

* Terrain is too steep for side-hill dumps that avoid the Sulphurets
Creek Valley

Runoff from dumps must be kept out of Sulphurets Creek, due
to the large catchment and hence the large annual flows in that
Creek

Have a natural “bench” to the southwest of Sulphurets Pit, but of
insufficient storage capacity for even 50% of Sulphurets waste
rock, plus dump slope would be too steep for covering with till

Even less potential for ex-pit dumps for the Kerr Pit, very steep
ground all the way down to Sulphurets Creek valley
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SIDE DUMP ON BENCH CAPACI
+500 Mm?2 - CAPTURE AND TRESE
DRAINAGES?

EN PIT LAKE-CAPA I,a'
- ~20 Mma3 - could easﬂy be trlprler

Wlth rede5|gned plt shell

s \ -




T

Section 1 - Side Dump on Bench




S~

Section 2 - Side Dump on Bench
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SULPHURETS
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A more workable version of amec"
Alternative A?

Construct water-retaining dams at two locations across Sulphurets Valley

Diversion tunnel (about 4 km) from the upstream dam to discharge below the
downstream dam (diversion channels not feasible). Tunnel would likely have to
be lined to maximize hydraulic flow capacity.

The two dams collect runoff from the waste rock dumps and the drainage from
the open pits, for storage then treatment and discharge

Treatment plant adjacent to the downstream of the two dams, will be in
operation from the beginning of mining

Diversion tunnel must be maintained in perpetuity together with collect/treat
facilities

Tunnel must be of sufficient flow capacity to pass significant floods from the
reporting catchment without backing up pond level significantly (would flood toe
of the glacier)

Spillway allows bypass of the upstream dam in case of floods in excess of
tunnel’s discharge capacity

Another spillway protects the downstream dam against overtopping

No known precedent for this scheme

Till cover over dumps, separately pipe drainage from the pits to prevent if from
flowing through the dumps (and mobilizing metals)
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Runoff volumes

Catchment reporting to pond = 1,470 ha
Includes open pits and waste rock dumps

Runoff volumes estimated as follows:
— Avg. annual runoff = 19.4 Mm3 (annual avg. = 0.6 m3/sec)

— May runoff (60% of 1.5 m/year snowmelt, + 144 mm rainfall)
= 9.2 Mm?3 (averaging, for the month, 3.6 m3/sec).

Based on these volumes, the dam heights required
for the downstream dam and the upstream
(diversion) dam will be very modest relative to those
required for submergence of all PAG rock In
Sulphurets




Scope of diversion dam/tunnel amec"

What combination of diversion dam reservoir capacity and
tunnel diameter/length/grade is required to route 92 Mm?3 (avg.
35 m3/sec) in a single month?

Tunnel parameters:
Lined (to reduce friction coefficient that restricts flow)
Length — about 4 km
Gradient — 5% (200 m head drop portal to outlet)
Require energy dissipation measures at outlet to prevent erosion

Tradeoff between tunnel diameter and height (i.e. reservoir
capacity) of diversion dam

Height of diversion dam is limited by the presence of the
Sulphurets glacier — too high a dam results in transient flooding
of the lower reaches of the glacier — is this a concern??




Preliminary tunnel calculations amec"*

Discharge m3/sec 35 40 45 10
Tunnel Diameter m 1.8 1.9 20 | 2.1
Head loss m 260 260 | 260

*Flow capacity is controlled by tunnel length, grade and head losses

*Tunnel flow capacity is therefore insensitive to driving head (height of
water in diversion reservoir above the tunnel inlet)

*Therefore, sizing of diversion dam is primarily driven by:

*Developing sufficient “dead” storage capacity so that portal is off the valley
floor and suitably “clean” water (i.e. not heavily sediment laden) is discharged

eSurcharge storage capacity for large storm events

eInlet sufficiently high above valley floor that risk of blockage is significantly
reduced

*For margin of safety and preliminary costing purposes, probably best to
assume a 3 m diameter tunnel




Alternative B — Waste Rock amec"

Waste rock to flooded impoundment in Sulphurets Val ley

The concept
Waste rock in Sulphurets Valley
Water retaining dam to west

Water retaining dam to east of Sulphurets Lake, with diversions
(most likely tunnel) as required

Convenient short downhill haul for rock

Co-disposal with tailings is desirable with this alternative if
sufficient storage capacity exists

Flood waste rock at closure, with open channel spillway on north
dam abutment

Drainage to Sulphurets Ck./Unuk




Alternative B — Waste Rock amec"

Waste rock to flooded impoundment in Sulphurets Val ley

Some additional considerations

* Up to 200 million tonnes of NAG waste rock available for dams
construction?

How quickly must waste rock be flooded? Is there sufficient NP to
delay the onset of ARD significantly?

Placer studies suggested ARD onset likely within a year of exposure

Steepness of terrain, and avalanche tracks, mean that diversion
channels are not feasible (e.g. Kemess — buried diversion conduits)

Three scenarios to assess:
— PAG rock only to impoundment — 600 MT (portion of pit waste is NAG)
— PAG rock only to impoundment — 800 MT (all is PAG)
— PAG rock + tailings to impoundment
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Sulphurets Creek Valley Impoundment

422 Mm® Total Waste Rock
Required Dam Crest
El. 770m+10 m FB =780

Total Dam Volume = 138 Mm®

-------------- (dam height 200 m) 0

Glacier Toe

400 Mm® Waste Rock + 400 Mm®
Tailings Required Dam Crest
El. 855 m (dam height 275 m)
NAG Fill Volume = 154.9 Mm’
AG Upstream Shell Volume =111.0
Mm®
Total Dam Volume = 265.9 Mm®

El. 765 m (dam height 185 m)
Total Dam Volume = 110.1 Mm®

400 Mm?® Waste Rock - Required Dam Crest

316 Mm® PG Waste Rock - Required Dam Crest
El. 740 m + 10 m freeboard = 750 m

(dam height 170 m)
Total Dam Volume = 103 Mm®
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Storage of 316 Mm 3 (600 MT) of PAG waste rock &

Main dam requires 103 Mm 3 of fill (106 Mm 2 of NAG rock estimated available from the open
pits), Diversion Dam requires about 9 Mm 3 of fill

Diversion dam of sufficient size to route peak runo ff events through the diversion tunnel

Diversion tunnel plugged at closure, waste rock per mitted to flood, flows passed via large
-open channel spillway (or tunnel) on the north abut ment of the large dam

Main dam is about 190 m high : o

Cannot flood much of rock until closure — is there a significant lag between placement and
onset of ARD? =

DAM EL.750m
316 Mm3 WASTE ROCK
Ro OLUME 103 Mm3

DIVERSION DAM -
DAM FILL VOLUME
1.7 Mm3

IMPOUNDMENT LIMIT
' EL. 740m




Storage of 422 Mm 2 (800 MT) of PAG waste rock

Main dam requires 138 Mm 3 of fill (106 Mm3 of NAG rock estimated available fr — om the
open pits)

Diversion dam of sufficient size to route peak runo ff events through the diversion tunnel

‘Diversion tunnel plugged at closure, waste rack pér mitted to flood, flows passed via large —
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Some issues assoclated with these amecc
concepts

* Development of sufficient attenuation/routing capacity in diversion dam + tunnel
to handle peak events

May have to raise diversion dam to same crest elevation as Main Dam, possibly
even higher if needed to create flood attenuation capacity (depends on design
event selected — larger events would spill into the waste rock reservoir, then via
the emergency spillway adjacent to the Main Dam, BUT

This means that potentially poor quality water within the waste rock
impoundment will be “flushed” out — what is the acceptable level of risk for this

occurrence during operations? 1in 500? 1 in 1,000?

Dam design — 190 m — 220 m is “pushing the limits” for earth core rockfill dams,
more typical for concrete faced rockfill dams (e.g. Antamina), BUT

CFRD’s are suitable for bedrock foundations — in Sulphurets Valley there are
likely very thick glacial deposits infilling the valley, possibly with interbedded low
strength glacial lake deposits (common in northern B.C.) as well

Risk of debris blockage of tunnel? Recent moraine deposits due to glacial
retreat likely marginally stable, could be mobilized in large runoff events

Extent of flooding extends to 20 m above toe of Sulphurets glacier
What do we do with the drainage from the open pitw  alls???

What do we do with the tailings? Sulphurets Valley is full just of PAG
waste rock!




Alternative C — Waste Rock

Waste rock to Brucejack Lake

The concept

* Haul/convey rock to Brucejack Lake area
— Flood with impoundment/dams; or
— Covered dumps with perpetual collect and treat

Drainage avoids trans-border issues

Could pump pit water to treatment plant at Brucejack as well, or
else have a 2"d water treatment plant at minesite that treats pit

water and discharges to Sulphurets/Unuk

Either way, this is a perpetual care and maintenance scenario
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Alternative C — Waste Rock amec"

Waste rock to Brucejack Lake

The reality

Brucejack Lake drains to the Sulphurets valley — trans-border issues
are not avoided

To route drainage to the east, have to go across an icefield

Can void excessive uphill hauls of waste rock if:
— High elevation road (on steep terrain with avalanche risk from Sulphurets
— High elevation road across the Sulphurets glacier from Kerr
— Conveyors an alternative? Will need access roads in any case

Capping the rock will till is a very long and difficult uphill haul
This scheme advantageous in terms of limited catchment area

At 500 ha, the May runoff = 4.9 Mm? (average 1.9 m3/sec) — this is
guite manageable in terms of water treatment.

This modest inflow rate limits the extent of containment dam
construction at the outlet




Alternative D — Waste Rock amec"

Side hill dumps, backfill the first mined-out pit, remainder of rock to
down-sized flooded impoundment

The concept
Side hill dumps during operation with collection and treatment
Backfill pit that is mined out first

Remainder of waste rock to flooded impoundment in Sulphurets
valley

This is essentially a variant on Alternative B, except that the size
of the flooded valley impoundment is reduced due to some rock
being flooded within the pit mined out first




KERR-SULPHURETS PROPERTY
view to northwest

"~ L CONCEPTUAL KERR PIT. -




NORTH-SOUTH CROSS SECTION, VIEW TO WEST (3
amec-

S

SULPHURETS

Note: Significant pit highwalls, and
minimal in-pit storage capacity.




Alternative D — Waste Rock amec"

Side hill dumps, backfill the first mined-out pit, remainder of rock to
down-sized flooded impoundment

The reality

* There is no flooding capacity within the pits, therefore no
payback for back-hauling the rock uphill

* This option is not worth pursuing further




Alternative E — Waste Rock

amec"

Crush and haul/convey PAG waste rock, via tunnel, f  or submergence
within Bowser Lake

The concept
19.4 km access tunnel from site to Bowser River (Knipple Lake)

6 m diameter tunnel, conveyor hung from crown, access road only for
vehicles servicing the conveyor, not adequate for regular mine access

Approximately 18 km haul from portal on Bowser River side (likely
plantsite location under this alternative) to Bowser Lake

All PAG waste rock to secure, sub-aqueous storage in Bowser Lake
This assumes that tailings likewise is being directed to Bowser Lake

Obvious capital cost implications in terms of access tunnel(s) sizes,
and operating cost implications in terms of haulage/conveyance of
waste rock

Campaign waste rock and ore via the conveyor, eliminating need for
separate conveyors for ore and waste? Reduces required tunnel
capacity, hence cost.

Side benefit in terms of concentrate haul costs, but still need year-
round road and/or summer road + airstrip to access site
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BOWSER RIVER VALLEY, POSSIBLE MILL SITE




BOWSER LAKE
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Excerpt from Eskay Creek’s permit amec"

for lake disposal of waste rock
1.1. Waste Rock Dischargeto Albino Lake

1.1.1. Waste rock from the development of the Eskay Ck.
underground mineis authorized to be discharged to Albino Lake
such that it is submerged a minimum of one metre below the
surface. The site identification number is E224385.

. The maximum quantity of waste rock to be discharged is
500,000 tonnes, (300,000 m®) over the projected life of the
mine.

. The characteristics of the discharge shall be typical of waste
rock from the development of the Eskay Ck. underground mine.

. The works authorized are a contained ore/waste storage facility
a the minesite, discharge causeway(s) with a non-acid
generating surface, three sediment curtains, log booms around
the discharge causeway and related appurtenances located
approximately as shown on attached Site Plan A.
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Alternative E — Waste Rock amec"

Crush and haul/convey PAG waste rock, via tunnel, f  or submergence
within Bowser Lake

The reality

This assumes that tailings likewise is being directed to Bowser Lake

Obvious cost implications in terms of access tunnel(s) sizes, and
haulage/conveying costs

Can reduce tunnel cost by “campaigning” ore and waste rock on a
single conveyor

Tailings and waste rock into Bowser Lake consumes between 40% and
60% (based on 75% and 100% respectively of waste rock being PAG)
of total lake volume.

Permitting risk excessively high?

More discussion of Bowser Lake use under assessment of tailings
management alternatives




Alternative F — Waste Rock

amec"

Crush and haul/convey PAG waste rock, via tunnel, f  or co-disposal
with tailings in impoundment to north of Treaty Cre ek

The concept
23 km access tunnel from site to Treaty Creek

6 m diameter tunnel, conveyor hung from crown, access road only for
vehicles servicing the conveyor, not adequate for regular mine access

Crushed ore and PAG waste rock campaigned via the conveyor on a
daily basis (assume 65% conveyor availability per day)

Approximately 8 km uphill haul from portal to tailings impoundment
All PAG waste rock to eventual submergence within impoundment

Obvious capital cost implications in terms of access tunnel and
conveyor, and operating cost implications in terms of
haulage/conveyance of waste rock

Tunnel not sufficiently large for regular site access, so still need year-
round road and/or summer road + airstrip to access site

Discussion of this alternative in Tailings Management Alternative H.

This is technically viable and worth further consideration.




Waste Rock Alternatives amec"

Where do we stand?

Alternative Technically Worthy of
Feasible? Further
Consideration?

Side hill dumps, cover, perpetual collection and Yes YES
treatment

Waste rock to flooded impoundment in Yes YES
Sulphurets Valley

Waste rock to Brucejack Lake Dump, cover, Yes YES
diversions as possible, perpetual collection and
treatment

Ex-pit dumps, collect and treat, back-haul rock
for flooding to 15t mined-out pit

Crush PAG waste rock and haul/convey, via
tunnel, to Bowser Lake

Crush PAG waste rock and haul/convey, via
tunnel, to co-disposal with tailings in
impoundment north of Treaty Creek




Alternative A — Tailings

Co-disposal with waste rock in flooded impoundment
Sulphurets Valley

The concept
* Co-disposal with waste rock in Sulphurets Valley impoundment
* Upstream diversion dam + tunnel

* For closure, either:
— Maintain a water cover

— Float out the sulphides, create 2 tailings streams, place above
water NAG tailings beach in front of dam

— Plug diversion tunnel and route flows through impoundment via
large open channel spillway in relative gently sloping ground on
north dam abutment
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Alternative A — Tailings

Co-disposal with waste rock in flooded impoundment
Sulphurets Valley

The reality

Require a 275 m high earthfill-rockfill dam (unprecedented) on deep
glacial drift foundation

Volume of Main Dam alone about 266 Mm3
Diversion Dam volume not yet estimated, but likely in order of 50 Mm3

Plugging of diversion tunnel at closure floods 120 m (vertical) of
Sulphurets glacier

Risk and cost of this alternative, on inspection, render it non-feasible
and can therefore be discarded

Lack sufficient useable storage capacity in Sulphurets Valley to flood
waste rock and tailings

Moving further downstream adds other drainages to the catchment that
must be diverted (via tunnels), therefore yet more large dams (see
Alternative G)




Alternative B — Tailings amec"

Float sulphides to create NAG/PAG streams, separate  disposal
In Sulphurets Valley, co-disposal with waste rock

The concept

* Float sulphides to create NAG and AG tailings streams

* NAG impoundment in Sulphurets Valley, co-dispose with waste
rock (NAG cover), or create a separate, completely “NAG”
facility

AG tails to separate flooded impoundment (Brucejack? Others?
Put in same impoundment but at deep end to keep flooded
during operations?)




Alternative B — Tailings amec"

Float sulphides to create NAG/PAG streams, separate  disposal
In Sulphurets Valley, co-disposal with waste rock

What is the incentive for floating the sulphides out of the tailings for
separate disposal?

Given the wet climate, it is not possible to keep any impoundment from flooding
in any case

NAG tailings cover of no benefit because water cover so easily achievable

Co-disposal of NAG tailings with waste rock in Sulphurets Valley allows no
reduction in dam size relative to Alternative A, and ADDS additional dam(s) for
the sulphide tailings confinement

Only benefit to be gained is placement of tailings against the main dam, which
decreases the “geotechnical” stress on the dam (simplifying design somewhat),
but we are still looking at a dam of unprecedented height and complexity

Still have the same insufficient storage capacity in Sulphurets Valley for both
tailings and waste rock

Conclusion — there is no merit to this alternative, not worthy of further
consideration, the problems associated with Alterna tive A are still there.




Alternative C — Tailings amec"

Tallings to flooded impoundment in Sulphurets Valle y until first
pit mined out, then to in-pit storage for remainder of mine life

The concept

* Sequence pits so one mined out early to store remainder of
tailings

Consider a dam on lower wall to increase storage capacity if
possible




NORTH-SOUTH CROSS SECTION, VIEW TO WEST (3
amec-

S

SULPHURETS

Note: Significant pit highwalls, and
minimal in-pit storage capacity.




~ % CONCEPTUAL KERR PIT.

Dams required to create any
significant storage in pits

occupy much of that storage




Alternative C — Tailings amec"

Tallings to flooded impoundment in Sulphurets Valle y until first
pit mined out, then to in-pit storage for remainder of mine life

The reality

* There is no readily available storage capacity in the pits — the pit shells
are “bowls with one or more sides missing”

Based on current conceptual pit designs, have combined 20 Mm3
storage capacity — need 300 Mm? in total for tailings, so would require
radically different pit designs to make a significant difference

Ratio of storage volume to dam volume in pits likely no better than, and
probably worse, than for main dam in Sulphurets Valley

Conclusion — based on currently projected pit shells, this option is not
feasible




Alternative D1 — Tailings amec"

Crush ore at minesite, tunnel to plantsite near Kni pple Lake,
truck/convey ore to plant, pipe tailings for submar iIne disposal
Into Bowser Lake

The concept

Access tunnel to site from near Knipple Lake (about 19 km), at 0.3%
grade, 5 m diameter

Crush ore at mine area and convey via tunnel to plantsite near Knipple
Lake

Pipe tailings about 20 km from plantsite to Bowser Lake for
subaqueous discharge and secure, permanent flooding

Tunnel insufficient for regular site access, suitable only for access for
vehicles servicing conveyor

Precedent for this at Eskay Creek and, earlier, at Granduc (tailings
went into Bowser River, eventually reporting to the lake)

“Son of Granduc”




INFRASTR

FORREST KERR HYDRO-

POWER DEVELORME

112 MW and, 188 lip
fcommissioning 2Q06

U

30

kilometers
7=

SKAY-EREEK

PROPOSED ACCESS
MIELSITE-AND TAIL

N

X
N
O
\
ol Y ’
- \~'\
o \]
1 *'\ ~\‘
G STORAGE N\
2 l\
\

9




BOWSER RIVER VALLEY, POSSIBLE MILL SITE




BOWSER LAKE




WASTE STORAGE IN LAKE, ESKAY CREEK MINE

~




Excerpt from Eskay permit re: lake amec"
disposal of tailings

Tailings Disposal to Albino Lake

Filter pressed tailings from a 200 tonnes per day gravity and flotation
concentrator mill at the Eskay Creek mine is authorized to be
discharged to Albino Lake. The site identification number is
E224385.

The maximum quantity of tailings to be discharged is 160 tonnes per
day, with a maximum total discharge volume of 400,000 m3 .

The characteristics of the discharge shall be typical of filter pressed
tailings containing approximately 12 - 20 % moisture content
produced from a gravity and flotation concentrator plant using no
cyanide.

The works authorized include, but are not limited to, a 200 tonne per
day gravity and flotation concentrator mill, a ferric sulphate High
Density Sludge water treatment plant and related appurtenances.




Eskay Creek — water quality requirements amecc
for discharge from Albino Lake

Lake Water Discharge from Albino Lake

Lake water which has come into contact with waste rock is authorized
to be discharged to Albino Ck. The site identification number or this
discharge is E221177.

The maximum rate of discharge is equivalent to the natural
hydrologic discharge per annum from the southern outlet of Albino
Lake. The discharge frequency is continuous.

The characteristics of the discharge shall be equal to or better than
the quality as detailed in Table 1.0 attached.

The works authorized are three sediment curtains, a sampling station
and related appurtenances located approximately as shown on Site
Plan A attached.

The location of the point of discharge is the main outlet at the
southern end of Albino Lake at approximately 408395.7E,
6279029.5N at elevation 1040m., as illustrated on Site Plan A
attached.

What happens if Albino lake discharge water quality
criteria in permit are not met??




This Is what the permit says....

Dissolved metals> Limits described in Table 1.0
Albino Lake Discharge

Collect samples daily for on-site analysis. If

three consecutive daily samples exceed the

limits detailed in Table 1.0 attached, the

Permittee is required to cease discharging waste

rock and tailings to Albino Lake until dissolved

metals levels are less than the pemﬁtﬂ@@llelsimiltfcf@[isiteanalysis I three consecutive daily samples exceed the limits detail
three consecutive days or until approval for the

resumption of waste rock and tailings disposal is

received from the Regional Waste Manager.
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Looking into Bowser Lake amec"
fisheries a bit further

Bowser Lake is a “significant sockeye salmon producer” (Bocking et al.,
2002)

Highest sockeye escapement on the Nass system next to Meziadin
Lake/River (slightly over 10% of Nass system total, 1980-1999)

Salmon use the lake for access to tributary streams for spawning

Salmon reported in Bowser Lake headwaters, but unsure how far
upstream they go

Approval for lake disposal is unlikely unless it can be demonstrated that
there would be no disturbance to salmon spawning/rearing

Would this be a case of trying to “prove the un-provable™?

What about the water quality of the process water discharged in the
tailings slurry?
— @ 80,000 tpd and 30% solids by weight, then water discharge into lake is about
187,000 m3/day (2.2 m3/sec)

— To assess effects of process water on lake water quality, consider 2.2 m3/sec inflow
against the base inflow (assume = outflow) to lake during low flow periods (winter)
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2.2 m3/sec slurry inflow volume is significant amec:C
portion of low-flow-periods Bowser Lake

discharge

Estimate of Runoff for Bowser River below Bowser La ke

Month No. of Days |Evaporation Runoff (mm) % of Total Runoff Mean Monthly

(mm) Surprise (05DA005)[Bowser R |Bowser R |Nass (08DB001) |Discharge (m3/s)
Jan 31 16 16 1.0% 1.5% 6.48
Feb 28.25 13 13 0.8% 1.2% 5.65
Mar 31 15 15 0.9% 1.3% 6.05
Apr 30 53 53 3.3% 3.1% 22.43
May 31 50 278 228 14.1% 13.1% 03.82
Jun 30 175 512 337 20.8% 22.4% 142.90
Jul 31 175 492 317 19.6% 19.2% 130.37
Aug 31 100 336 236 14.6% 12.9% 96.74
Sep 30 50 212 162 10.0% 9.1% 68.75
Oct 31 158 158 9.8% 9.6% 64.85
Nov 30 58 58 3.6% 4.5% 24.53
Dec 31 25 25 1.5% 2.1% 10.14
Total 550 2166 1616] 100.0% 100.0%

Note 1: Evaporation taken from the Hydrologic Atlas of Canada
Note 2: Drainage Area below Bowser Lake assumed to be 1100 km2.

Depending on quality of process water, could be significant impact on water

quality within Bowser Lake and in discharge during low flow periods.




Alternative D1 — Tailings amec"

Crush ore at minesite, tunnel to plantsite near Kni pple Lake,
truck/convey ore to plant, pipe tailings for submar iIne disposal
Into Bowser Lake

The reality

Though expensive, this is the first of the tailings management options
to be technically viable

Tailings in deep lake are “secure” and present minimum closure liability

Permitting risk is high because of:
— Salmon in tributaries and lake itself (this requires further looking into)

— NGO/emotional reaction to tailings into a lake (Granduc experience may be
a liability in this regard, not an asset)

Slurry water inflow rate versus lake discharge during winter (low flow)
periods has implications in terms of water quality in the lake

Conclusion — this is technically viable and worthy of further
consideration, but entails high permitting risk.




Alternative D2 — Tailings amec"

Crush ore at minesite, tunnel to plantsite near Kni pple Lake,
truck/convey ore to plant, pipe tailings for submar iIne disposal
Into segmented portion of Bowser Lake

The concept

* Access tunnel to site from near Knipple Lake (about 19 km), at
0.3% grade, 5 m diameter

Crush ore at mine area and convey via tunnel to plantsite near
Knipple Lake

Pipe tailings for subaqueous discharge and secure, permanent
flooding within Knipple Lake, with dams as needed to increase
storage capacity

This option represents, conceptually, a possible means of
achieving “no disturbance” to fish, but...

Does not appear practical to construct
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Bowser Lake Underwater Tallings

Deposition

400 Mm3 of Tailings to
lake surface

125 Mm3 of Waste
Rock for Berms

100 —

400 Mm3 of '{AILINGS

A M

7
rl,
A
7%
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Segmenting a portion of the
lake may represent a greater
degree of disturbance than
deep discharge to the
deepest portion of the lake




Alternative D2 — Tailings amec"

Crush ore at minesite, tunnel to plantsite near Kni pple Lake,
truck/convey ore to plant, pipe tailings for submar iIne disposal
Into segmented portion of Bowser Lake

The reality

* Require 125 Mm?3 (about 250 tonnes) of rock (assumed 50 m crest
width to accommodate truck turn-arounds) to segment a portion of the
lake, before tailings placement can commence

19.4 km tunnel at 5 m diameter would produce 0.54 Mm?, but this has
to be hauled 20+ km from the Knipple Lake portal

A significant area of Bowser Lake is rendered inaccessible to fish
Does the rockfill/tailings provide fisheries compensation of any value?

Is this any more “fish-friendly” than piping tailings to depth within the
lake, or less so?

Turbidity/mud waves generated by rockfill causeway construction — silt
curtains required? Practical?




Alternative D3 — Tailings amec"

Crush ore at minesite, tunnel to plantsite near Kni pple Lake,
truck/convey ore to plant, pipe tailings for submar iIne disposal
(with dams as needed) into Knipple Lake

The concept

Access tunnel to site from near Knipple Lake (about 19 km), at
0.3% grade, 5 m diameter

Crush ore at mine area and convey via tunnel to plantsite near
Knipple Lake

Pipe tailings for subaqueous discharge and secure, permanent
flooding within Knipple Lake, with dams as needed to increase
storage capacity

Tunnel has side-benefit in terms of site access, and reduced
costs for concentrate haulage

This option may avoid Bowser Lake fisheries issue
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Alternative D3 — Tailings amec"

Crush ore at minesite, tunnel to plantsite near Kni pple Lake,

truck/convey ore to plant, pipe tailings for submar iIne disposal
(with dams as needed) into Knipple Lake

The reality

Very large catchment upstream of Knipple Lake

Substantial diversions required unless sufficient storage in Knipple
Lake for subaqueous deposition of the tailings — no way this lake is 300
m in depth (i.e. 3X as deep as Bowser Lake)

Knipple glacier terminus on north side of the lake
Impractical to dam the Bowser River Valley

Sockeye known to be upstream of Bowser Lake — to what upstream
extent currently unknown

Conclusion — this alternative is not viable and not worthy of further
consideration.




Alternative E — Tailings amec"

Float out sulphides, filter NAG tailings for dry st ack storage,
sulphide tailings to waste rock or separate flooded
Impoundment

The concept

* Filter NAG tailings and place in a dry stack (could use to
encapsulate waste rock?)

Progressive reclamation of dry stack (cover with native soils or
NAG waste rock) as develops

Float out sulphides for disposal in a separate flooded
Impoundment, or with the PAG waste rock in a single
Impoundment




Alternative E — Tailings amec"

Float out sulphides, filter NAG tailings for dry st ack storage,
sulphide tailings to waste rock or separate flooded
Impoundment

The reality

* Filtering at 80,000 tpd is completely without precedent, though
some large operations are beginning to contemplate it

No flat real estate free of significant runoff for placement of a
stable dry stack protected against erosion

Notwithstanding the above two problems, dry stacking in such a
wet climate is technically problematic

Conclusion — this is not technically feasible (nor proven at this
large scale), and not worthy of further consideration.




Alternative F — Tallings

Ocean disposal via Unuk, through Alaska

The concept

* Approximately 70 km to tidewater across border and through
national park

* Secure, underwater storage




Alternative F — Tallings

Ocean disposal via Unuk, through Alaska

The reality

* NGO/public opposition to submarine disposal, likely to be
especially vehement in North America

Trans-border issues — essentially zero chance of being
permitted, discharge is into “waters of the State”

Fisheries issues with the Unuk

Technically viable, though high risk of spills over 70 km of
pipeline in difficult terrain

Conclusion — zero chance of being permitted, not worthy of
further consideration




Alternative G — Tailings amec"

Flooded impoundment further downstream in Sulphuret s Creek,
waste rock impounded separately for eventual submer gence

The concept
Construct 5 dams, highest of these about 160 m

Dams impound tailings to one side, function as diversion dams on other
side, each with diversion tunnel (3 m dia., lined) outlet (channels not
feasible)

Now have sufficient real estate for both waste rock and tailings storage
In the KS area

At closure, plug the tunnel diversions, allow flooding on both sides of all
but the largest, downstream dam, with large open channel spillway(s),
possibly supplemented by tunnel, on one or both of the main dam
abutments

Float out sulphides to permit above-water NAG tailings beach against
the most downstream of the dams in the final several years of operation
(enhancement of safety of the dam).
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Alternative G — Tailings amec"

Flooded impoundment further downstream in Sulphuret s Creek,
waste rock impounded separately for eventual submer gence

The reality

* 5 substantial dams to be constructed on glacial drift, the most
downstream would require substantial cofferdam and diversion tunnel

Approx. 13 km total of diversion tunnels
Even more km of tailings pipelines

Still have large undiverted catchment providing runoff to impoundment
area, creating large annual water balance surplus — significant
treatment and release requirements

This large and complex a tailings management system in such
challenging glacially active terrain is (to AMEC’s knowledge) without
precedent

Conclusion — “theoretically” viable, but is a high cost, high risk and
unprecedented solution with significant long term liability, and not worth
further consideration.




Alternative H — Tailings amec"

Tailings impoundment to northwest of Bowser Lake, t unnel
from KS site to NE

The concept

19-23 km, 6-m dia. tunnel northeast from KS area to Treaty Creek valley,
provides year round access (still need a summer road for large equipment)

Plantsite in Treaty Creek valley, easy access to Highway 37 via approx. 15 km
road

Crush ore at KS and convey via tunnel to plantsite

Pump tailings approx. 3 km to impoundment (max. elevation difference about
300 m), that straddles a watershed divide, in a tributary valley north of Treaty
Creek. From cyclone station, tailings flow via gravity.

Impoundment formed by two 90-m high dams

Cyclone station + flotation circuit near impoundment, on south abutment of the
southern dam, to create NAG cycloned sand for dam raising (e.g. Kemess)

PAG tailings to center of impoundment, NAG tailings used for downstream shell
construction and upstream beach construction in front of both dams

Open channel diversions along most of tailings impoundment perimeter, and
one diversion dam/conduit
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No suitable terrain for
plantsite near portal for
the shorter of the tunnel

alignments.

Terrain more suitable in
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Two 90-m high dams,
about 9 km apart, form
impoundment.

Sulphide tailings bypass cyclone
station, discharged into central
portion of impoundment for
submergence.

In cyclone station,
cyclone NAG tailings
stream to produce
cycloned sand for
dam raising.

Diversion
ditches

1.5 km haul
tunnel portal
to plantsite

Tunnel
alignment

Catchment
area providing
runoff
reporting to
diversion dam

Portion of
catchment not
feasible to
divert

Process water reclaim
to plantsite via gravity

Suitable
plantsite
location?

Pump tailings
against approx.
?? M head, 2
km, to cyclone
station
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Conceptual dam design section

Raised core

(centerline \

- construction)
Tailings
Compacted

cycloned
Starter dam core fill sand fill
(compacted glacial till) Sand/gravel
drainage blanket

Via flotation (sulphides removal) and cycloning, produce clean cycloned sand for dam
construction

At Kemess, plant operating cost + sand placement cost about $2.50/m3

Cycloned sand to upstream allows centerline raising, which reduces raising fill volumes
(above starter dams) by about 50%.

Starter dam shell fill possibly comprised of spoil (assuming it is NAG) from the tunnel
construction (approx. 800,000 m3, accounting for bulking factor)

Upstream beach comprised of NAG tailings, so can maintain above water beaches during
operations and at closure — simplifies dam design and construction, lowers costs, and
enhances long term dam safety

Sulphidic tailings discharged to central portion of impoundment for permanent submergence




Cycloned sand construction — amec"
feasible for this project?

Same concept (cyclone plant) in place at Kemess, where cycloned sand construction takes
place almost 12 months per year, except that at Kemess the flotation for sulphides removal
occurs in cyclone plant — at KS:

— Flotation for sulphides removal could take place in cyclone plant (in which case only one tailings
stream is pumped uphill) or

Flotation takes place in the plantsite (in which case two separate streams, one NAG and one PAG)
are pumped

Assume 20% of total dam volumes required for starter dams construction, = 0.2 x 20 Mm?3 =
4 Mm3

With centerline raising, then remaining 16 Mm? fill volume is reduced by about 50%, giving 8

Mm?3 (based on assumed 3H:1V dam slopes, which should suffice unless there are very
weak soils (e.g. glaciolacustrine clays) in the valley fill

Over 12 years of dam raising, this requires production of say 1 Mm?3/year (actually 0.67 Mm3
averaged over mine life, but dam raising is more rapid in the earlier years)

Assuming:
Sulphides split = 10% of total tailings = 8,000 tpd
Double cycloning of 72,000 tpd of NAG tailings
25% sand recovery after double cycloning (= 18,000 tpd)
In place compacted sand density = 1.65 t/m3
85% plant operating factor

Then require 107 days (say 4 months) of downstream cycloning to place
This is easily achievable based on the Kemess experience
Leaves additional margin in case flatter dam slopes required based on foundation conditions

Also allows for extended periods of cycloning to the upstream to develop and maintain above-water
(NAG) beaches




No salmon in
project area

\ E
) Approxmale scale 1:300 000
Map centre: 56535216 ¢ GT‘N 129" 51" 54. 1'W




Alternative H — Tailings amec"

Tailings impoundment to northwest of Bowser Lake, t unnel
from KS site to NE

The reality

* Appears to be technically viable — unknowns w.r.t. tunnel (geology

along alignment, degree of support required, groundwater conditions,
etc.)

Access points for ventilation shafts a problem because most of
alignment underlies glacier-covered terrain

Portal, plantsite and tailings impoundments in areas upstream of limit of
reported salmon presence in Treaty Creek

Tailings impoundment site appears favourable (foundation conditions
unknown)

Fewer permitting issues with this alternative vis a vis alternatives
iInvolving use of Bowser Lake

This alternative is worthy of further consideration




Tailings Alternatives
Where do we stand?

amec"

Alternative

Technically
Feasible?

Worthy of
Further
Consideration?

Co-disposal with waste rock in flooded impoundment in Sulphurets Valley

NO

N[@)

Float sulphides to create NAG/PAG streams, separate co-disposal with
waste rock in Sulphurets Valley

N[@)

N[@)

Tailings initially to flooded impoundment in Sulphurets Valley, then to 15t
mined-out pit

N[@)

NO

Crush ore at mine, convey via tunnel to plantsite at Knipple Lake, pipe
tailings to subaqueous deposition in Bowser Lake

Crush ore at mine, convey via tunnel to plantsite at Knipple Lake, pipe
tailings to subaqueous deposition in portion of Bowser Lake segmented
via rockfill causeways

Crush ore at mine, convey via tunnel to plantsite at Knipple Lake, pipe
tailings to subaqueous deposition in Knipple Lake

Float sulphides, filter NAG tailings and dry stack, co-dispose sulphidic
tailings and waste rock in Sulphurets Valley impound.

Float sulphides, filter NAG tailings and dry stack in Bowser drainage,
sulphidic tailings to subaqueous deposition in Bowser Lake.

Ocean disposal via Unuk River into Alaskan Fjord

Tailings impoundment further down Sulphurets Creek, 5 dams, separate
impoundment to flood waste rock

Tailings to impoundment NW of Bowser Lake, convey crushed ore to
plantsite to northeast of KS site.




Tailings Alternatives amec"

Where do we stand?

Only viable tailings alternatives incorporate
conveyance of crushed ore via tunnel to plantsite
outside of the Kerr-Sulphurets property

Fisheries issues a possible permitting “fatal flaw” for

the Bowser Lake alternative




Revisit Alternative F — Waste Rock amec"

Co-disposal of PAG waste rock with tailings in Trea  ty Creek
tailings impoundment

The concept




Alternative A — Pit Wall Rock

Perpetual collection and treatment

The concept
* Collect drainage from pits, treat and discharge

* Treatment plant location flexible, could pipe/pump water to
Knipple Lake for treatment (if the tunnel option is selected for
tailings management)

Locate treatment plant in Sulphurets Valley bottom, running pit
drainage there via gravity

No significant runoff catchments draining into pits — their
catchment areas are effectively their outlines

May need some very minor saddle dams at low points to provide
enough storage to handle the freshet water without uncontrolled
spillage
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Typical annual runoff volumes amec"
In pits for treatment

Based on 2.2 m/year, and assuming runoff coeff. of 1 (accounts
to some extent for seepage inflows, then annual runoff (per pit)
= 2.3 Mm3

For May, with 60% of the 1.5 m/year snowmelt, then monthly
runoff = 0.95 Mm3, averaging 0.37 m3/sec (370 litres/sec)




Alternative A — Pit Wall Rock

Perpetual collection and treatment
The reality
This is technically viable
Annual treatment volumes are relatively minor

The challenge, if treatment is at KS, is maintaining permanent
access and power

Largely automated system possible?

Worthy of further consideration




Alternative B — Pit Wall Rock amec"

In-pit treatment, high wall runoff into anoxic zone near bottom
of pit lake

The concept

* Collect high wall runoff and put into anoxic zone near bottom of
the pit lake

Can possibly avoid treatment plant using some engineered
biological activity in the anoxic zone

This is proven technology, being used at Island Copper, several
operations in Montana

An alternative, and more passive, form of perpetual treatment




NORTH-SOUTH CROSS SECTION, VIEW TO WEST (3
amec-

S

SULPHURETS

The pits are bowls with one side
missing, there is essentially no in-
pit storage capacity without
significant dam construction.




Alternative B — Pit Wall Rock amec"

In-pit treatment, high wall runoff into anoxic zone near bottom
of pit lake

The reality
Not viable based on the current pit shells

Can the pit designs be significantly modified to allow for better
storage capacity and still have an economic mining project?

If not, then this option does not appear viable.




Alternative C — Pit Wall Rock

Backfill the pits

The concept
Backfill pits to (or close to) pre-mining configuration
Cap the surface with compacted, low permealbility till

Will still have infiltration and seepage from pit walls to contend
with, so will need drains from the low points of the pits to collect
water for feeding to water treatment plant




Alternative C — Pit Wall Rock

Backfill the pits

The reality

A lot of material to be rehandled

Benefit is reduction in volume of ARD water to be treated, but at
what cost?

Cannot put all PAG rock back into the pits and cap, so will have
ARD management of other rock to content with in any case

Technically viable, but probably not worthwhile considering
further due to cost-benefit ratio?




Alternative D — Pit Wall Rock amec"

Extend pit excavation so that final walls areinro  ck that is NAG

The concept

* Extend pit excavation to remove “offending” rock from
walls for placement in dumps/impoundments

* Do this in conjunction with flooded impoundment in
Sulphurets Valley

* The “prize” is elimination of ARD and water treatment
plant post-closure (if all PAG waste rock is flooded)




Alternative D — Pit Wall Rock amec"

Extend pit excavation so that final walls areinro  ck that is NAG

The reality
Is there a significant pyritic halo around these ore bodies?

How much additional rock excavation would be required to
achieve this?

Will this generate a large additional amount of PAG rock
requiring submergence (hence higher containment dam)?

Additional work needed to assess technical viability of this

Could run alternative pit shells to see at what point the
economics of doing this become nonsensical?

Conclusion — pyritic halo is significant, no precedent for doing
this — economics do not make sense, not worthy of further

consideration




Alternative E — Pit Wall Rock

Do nothing

The concept

* No collection and treatment of pit walls ARD

* Argument in favor of this options is either:

— Pit drainage quality and flows would not result in water
guality any worse than current baseline conditions; or

— Water quality would be somewhat worse but sufficient
dilution available downstream prior to drainage reaching
productive fisheries streams and Unuk system

* Do baseline water quality conditions provide a basis
for this as a starting position or as “upside” potential?
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Copper Concentration (mg/L)

Comparison of Surface Water Chemistry for Samples amecc
Collected at Kerr-Sulphurets Property During

Aug/Sept. 2003 with Recognized Industry Standards
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Comparison of Surface Water Chemistry for Samples amecC
Collected at Kerr-Sulphurets Property During
Aug/Sept. 2003 with Recognized Industry Standards
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Comparison of Surface Water Chemistry for Samples amecC
Collected at Kerr-Sulphurets Property During
Aug/Sept. 2003 with Recognized Industry Standards
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assess this alternative

Water quality data available to

Source: Stantec Report, 2003. Data shown is for

August/September 2003.
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Environment Canada — water quality ame(_‘C
sampling from Unuk (near border), 1991-
1993

Unuk River near US border, 1991 - 1993

The Unuk River is located in northwest British Columbia, flowing southwest to Alaska
and the Pacific Ocean. Proposed and active mining projects are located within the Unuk
River watershed.[Also, the Unuk is important to sport and commercial fishing, mainly in|
he Alaskan portion of the river[This report assesses water quality data collected at the
monitoring station 3 km upstream from the Alaska border and 65 km northwest of
Stewart, BC. Water quality samples were collected between 1991 and 1993 by
Environment Canada. Flow was measured at a Water Survey of Canada flow gauge at
the water quality monitoring station. There were several main conclusions:
1. Not enough data were available to comment on trends in water quality, although
a slight downward trend in pH was apparent.
High metals and non-filterable residue occurred together. This suggests that
metals were in a particulate form, probably not biologically available, and would
be removed by the turbidity removal needed before drinking.
Total aluminum, cadmium, chromium, copper, iron, lead, manganese and zinc,
apparent colour, non-filterable residue and turbidity values did not meet various
water quality criteria at times due to high levels of suspended sediment in the
water during freshet.
Copper levels exceeded the aquatic life criteria at all times, suggesting a
naturally high copper mineralization in the watershed.
The river had a low sensitivity to acid inputs.
Hardness levels were generally below the optimum range for drinking water in
the summer and within the optimum range in the winter.
Treatment to remove turbidity, plus disinfection, would be necessary before the
water was used for drinking.
The water was cool enough to be aesthetically pleasing for drinking, but too cold
for water-contact recreation such as swimming.




Environment Canada — water quality ame(:C
sampling from Unuk (near border), 1991-

1993

It is recommended that reactivation of water quality monitoring be considered for the Unuk River
near the US border for the following reasons:
a. Itis a trans-boundary river that supports an important fishery.
There are active and potential mine sites within the watershed.

b.

c. The watershed is relatively small, 1480 km2 and thus potentially sensitive to change.
d.

e

The existing baseline water quality record is short and sparse.
The forthcoming road construction will improve access for the purpose of monitoring.

Source: http://wlapwww.gov.bc.ca/wat/wg/quality/sowq.html#unuk

The data suggest that fisheries issues within the Unuk exist with Alaska, not within B.C. As
such, given downstream dilution, pit wall drainage would have negligible cumulative impact
on water quality by the time flow reaches lower stretches of the Unuk which have fisheries
value. Currently appears that water quality baseline conditions within the Unuk, at least
seasonally, do not meet criteria for aquatic protection.
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Pit Wall Rock Alternatives

Where do we stand?

amec"

Alternative

Technically
Feasible?

Preliminary
Ranking

Worthy of Further
Consideration?

Perpetual collection and treatment

YES

1

=S

In-pit biological treatment, pit lake anoxic
zone (alternative to treatment plant)

NO?

NO (unless
significant change to
pit shells is
possible)

Backfill the pits and cap

NO

Extend pit shells so that final pit walls are
NAG (remove all offending rock)

NO — pyritic halo
around orebody is
substantial.

Do nothing

=




amec"

3 project cases are considered
worth further consideration

Tailings Management

Waste Rock
Management

Pit Walls Drainage

Subaqueous disposal to
Bowser Lake

Crushed ore conveyed to
plantsite at Knipple Lake via
19.4 km, 5 m dia. tunnel

Storage in impoundment in
tributary valley of Treaty
Creek, between two dams
approx. 90 m in height

Crushed ore conveyed to
plantsite at Treaty Creek via
23 km, 5 m dia. tunnel

Side-hill dumps in Sulphurets
Valley

ARD collection and treatment
in perpetuity, two dams in
Sulphurets Valley isolating the
dumps.

Water Treatment Plant
adjacent to the downstream of
the two dams, probably on the
north side of the valley.

ARD reports to the same
pond as runoff from the
sidehill waste rock dumps

Storage in impoundment in
tributary valley of Treaty
Creek, between two dams
approx. 140 m in height.

Crushed ore and PAG waste
rock conveyed to plantsite at
Treaty Creek via 23 km, 6 m
dia. tunnel

Waste rock crushed at KS and
conveyed to Treaty Creek
portal (campaigned with ore on
a single conveyor). Hauled 9
km (uphill) for storage and
eventual permanent
submergence within the tailings
impoundment.

Perpetual collection and
treatment at KS, or, if
possible, “do nothing” if site
runoff water quality is no
worse than baseline
conditions (already have
natural ARD occurring).




Case 1 is described as follows:

amec"

5 m diameter tunnel, about 19.4 km in length, driven from Knipple Lake area to the Kerr-Sulphurets site. The tunnel
flts a conveyor (hung from the crown). The tunnel is suitable only for service vehicle access to the conveyor, not for regular use as
site access.

Plantsite located in the Bowser River Valley, near Knipple Lake.

: A year-round access road (likely an extension of the Eskay Creek road) to the Kerr-Sulphurets site, suitable for
transport of heavy equipment.

Two dams (40 to 50 m in height) constructed to dam off a section of the Sulphurets valley, below the pit locations.
Both are earthfill-rockfill water retaining dams with seepage cutoff works and foundation treatment as required given the geologic
conditions at the dam sites. These water retaining dams will require monitoring and maintenance, and periodic dam safety
assessments, in perpetuity.

3 m diameter tunnel, about 4 km in length, grading about 5% to downstream, with portal near the upstream dam,
and outlet beyond the toe of the downstream dam. This diversion tunnel will be maintained in perpetuity.

Water treatment plant adjacent to the downstream of the two dams, likely on the north abutment of the dam.
Requwed during operation and closure.

Ore is crushed near the pits, and conveyed, via the tunnel, to the plantsite in the Bowser drainage.

: Waste rock (potentially acid generating) is placed in side-hill dumps adjacent to the two open pits. The dumps
extend to the floor of the Sulphurets valley, but are not extended to the point of effectively raising the valley floor in order to reduce
the height of containment dams required to contain the dumps runoff.

The waste rock dumps will be re-sloped and covered, to the extent practical (and cost-effective), with locally
ava|lable compacted low permeability soils (likely clayey-silty glacial till), to reduce infiltration through the dumps.

: The catchment area encompassing the waste rock dumps and the open pits is about 1,470 ha. Annual average
runoff from this area would be in the order of 19.4 Mm3 (about 50% of which would typically occur in May). This runoff will be
contained between the two dams, treated for ARD, and discharged into the Sulphurets Creek (eventually reporting to the Unuk
River). Water treatment will be ongoing through mine life and in perpetuity for closure.

: Plant tailings will be directed via pipeline (about 20 km in length) for subaqueous disposal in Bowser Lake. This will
be achieved either by deep discharge into the deepest section (about 100 m deep) of the lake, or into a portion of the lake
segmented off from the remainder in order to limit disturbance to fisheries.

During low flow (winter) periods, when the rate of tailings slurry water inflow is comparable to estimated Bowser
River flows, reclaim water will be drawn from Bowser Lake (20 km uphill pumping) to reduce “flushing” of the lake due to slurry water
inflow. During high flow periods, process water can likely be drawn from the Bowser River near the plantsite.
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Looking into Bowser Lake amec"
fisheries a bit further

Bowser Lake is a “significant sockeye salmon producer” (Bocking et al.,
2002)

Highest sockeye escapement on the Nass system next to Meziadin
Lake/River (slightly over 10% of Nass system total, 1980-1999)

Salmon use the lake for access to tributary streams for spawning

Salmon reported in Bowser Lake headwaters, but unsure how far
upstream they go

Approval for lake disposal is unlikely unless it can be demonstrated that
there would be no disturbance to salmon spawning/rearing

Would this be a case of trying to “prove the un-provable™?

What about the water quality of the process water discharged in the
tailings slurry?
— @ 80,000 tpd and 30% solids by weight, then water discharge into lake is about
187,000 m3/day (2.2 m3/sec)

— To assess effects of process water on lake water quality, consider 2.2 m3/sec inflow
against the base inflow (assume = outflow) to lake during low flow periods (winter)
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Runoff volumes

Catchment reporting to pond = 1,470 ha
Includes open pits and waste rock dumps

Runoff volumes estimated as follows:
— Avg. annual runoff = 19.4 Mm3 (annual avg. = 0.6 m3/sec)

— May runoff (60% of 1.5 m/year snowmelt, + 144 mm rainfall)
= 9.2 Mm?3 (averaging, for the month, 3.6 m3/sec).

Based on these volumes, the dam heights required
for the downstream dam and the upstream
(diversion) dam will be very modest relative to those
required for submergence of all PAG rock In
Sulphurets




Scope of diversion dam/tunnel amec"

What combination of diversion dam reservoir capacity and
tunnel diameter/length/grade is required to route 92 Mm?3 (avg.
35 m3/sec) in a single month?

Tunnel parameters:
Lined (to reduce friction coefficient that restricts flow)
Length — about 4 km
Gradient — 5% (200 m head drop portal to outlet)
Require energy dissipation measures at outlet to prevent erosion

Tradeoff between tunnel diameter and height (i.e. reservoir
capacity) of diversion dam

Height of diversion dam is limited by the presence of the
Sulphurets glacier — too high a dam results in transient flooding
of the lower reaches of the glacier — is this a concern??




Preliminary tunnel calculations amec"*

Discharge m3/sec 35 40 45 10
Tunnel Diameter m 1.8 1.9 20 | 2.1
Head loss m 260 260 | 260

*Flow capacity is controlled by tunnel length, grade and head losses

*Tunnel flow capacity is therefore insensitive to driving head (height of
water in diversion reservoir above the tunnel inlet)

*Therefore, sizing of diversion dam is primarily driven by:

*Developing sufficient “dead” storage capacity so that portal is off the valley
floor and suitably “clean” water (i.e. not heavily sediment laden) is discharged

eSurcharge storage capacity for large storm events

eInlet sufficiently high above valley floor that risk of blockage is significantly
reduced

*For margin of safety and preliminary costing purposes, probably best to
assume a 3 m diameter tunnel




amec"

Case 2 is identical to Case 1 in terms of waste rock and pit walls drainage management. The difference
between the two cases is in terms of tailings management (and plantsite location), with the Case 2 parameters
being as follows:

: An approximately 23 km long, 5-m diameter tunnel is constructed between the KS site and the Treaty Creek
watershed. The tunnel fits a conveyor (hung from the crown). The tunnel is suitable only for service vehicle access to the
conveyor, not for regular use as site access.

A year-round access road (likely an extension of the Eskay Creek road) to the Kerr-Sulphurets site, suitable for
transport of heavy equipment.

For conveyance of 80,000 tpd of ore, conveyor width would be about 2 m, leaving at most 4 m for an access road,
hence dictating one-way, small vehicle traffic.

A year-round access road (likely an extension of the Eskay Creek road) to the Kerr-Sulphurets site, suitable for
transport of heavy equipment.

Ore would be hauled about 1.5 km from the tunnel portal to the plantsite, at about El. 640 m.

: Two dams (ultimate height about 90 m) would be constructed within a tributary valley to Treaty Creek. The dams
would be constructed in stages to a final crest elevation of about El. 945 m. The dams would be about 9 km apart.

The tailings dams would initially be constructed with a low permeability glacial till core, with granular fill (likely spoll
from the tunnel excavation, about 925,000 m3, assuming the spoil is non acid generating — this would be a haul distance, from the
Treaty Creek tunnel portal, of between 3 and 12 km for the southern and northern dams respectively). For subsequent raising, the
non acid generating portion of the tailings (created by flotation removal of sulphides from the total tailings stream) would be
cycloned to produce a NAG cycloned sand for use in raising and extending the downstream shell of the dam, using hydraulic fill
placement methods. Drainage from the cycloned sand placement would be collected behind small seepage dams for return to the
tailings impoundment (or direct to the process water recycle system). The till core of the dam would be raised, using the centerline
raising method. The sulphide-bearing portion of the tailings stream would be discharged into the central portion of the
impoundment for permanent submergence.




\

. The total tailings stream would be pumped 300 m uphill to a cyclone/flotation station on th w
southern of the two dams. In this station, sulphides would be removed via flotation, to create the NAG r

cycloned sand production. This is the same process currently employed at the Kemess Mine.

To produce the required volume of sand fill for extension and raising of the downstream shells of the two tailings
dams the cyclone plant would have to be in operation about 4 months per year, based on the following assumptions:

Sulphides split = 10% of total tailings = 8,000 tpd

Double cycloning of 72,000 tpd of NAG tailings

25% sand recovery after double cycloning (= 18,000 tpd of NAG sand)
In place compacted sand density = 1.65 t/m3

85% plant operating factor

Total volume required for construction of the two dams, assuming centerline raising above starter dam
configuration, is about 12 Mm3, based on 3H:1V downstream slopes.

0 Sand shell volume required for raising/extension = 1 Mm3/year

. When not required for downstream shell extension, the NAG cycloned sand will be discharged from the
upstream of both dams to create above water beaches of NAG tailings. This will result in exposed beaches acceptable for
closure, greatly enhancing the safety of the dams relative to a closure configuration where water is in direct contact with the
upstream face of the dam.

. Open channel runoff diversions would be constructed along the west perimeter of the tailings impoundment, and
along most of the east perimeter (the exception being a portion near the southern dam where terrain is too steep). An
approximately 60-m high diversion dam (fill volume about 1.5 Mm3) would be constructed at the outlet of a significant sub-
drainage along the eastern side of the impoundment valley, with the collected water routed either via the open channel
ditches or possibly via a conduit. An emergency overflow spillway from the diversion dam will protect it against overtopping in
the event of runoff events greater than the ditches/conduit discharge capacity.

At closure, an open channel spillway would be constructed likely on the west abutment of the northern dam
(more gentle terrain there). Above-water NAG tailings beaches, likely 200 m or so in minimum width, would be maintained in
front of the dams. All sulphide-bearing tailings would be submerged within the impoundment. The downstream slopes of the
two dams would be appropriately reclaimed.

. A water treatment plant, and permanent site access, will be required at the KS site to manage ARD from the pita
walls, in perpetuity.
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No suitable terrain for
plantsite near portal for
the shorter of the tunnel

alignments.

Terrain more suitable in
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Two 90-m high dams,
about 9 km apart, form
impoundment.

Sulphide tailings bypass cyclone
station, discharged into central
portion of impoundment for
submergence.

In cyclone station,
cyclone NAG tailings
stream to produce
cycloned sand for
dam raising.

Diversion
ditches

1.5 km haul
tunnel portal
to plantsite

Tunnel
alignment

Catchment
area providing
runoff
reporting to
diversion dam

Portion of
catchment not
feasible to
divert

Process water reclaim
to plantsite via gravity

Suitable
plantsite
location?

Pump tailings
against approx.
?? M head, 2
km, to cyclone
station
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Conceptual dam design section

Raised core

(centerline \

- construction)
Tailings
Compacted

cycloned
Starter dam core fill sand fill
(compacted glacial till) Sand/gravel
drainage blanket

Via flotation (sulphides removal) and cycloning, produce clean cycloned sand for dam
construction

At Kemess, plant operating cost + sand placement cost about $2.50/m3

Cycloned sand to upstream allows centerline raising, which reduces raising fill volumes
(above starter dams) by about 50%.

Starter dam shell fill possibly comprised of spoil (assuming it is NAG) from the tunnel
construction (approx. 800,000 m3, accounting for bulking factor)

Upstream beach comprised of NAG tailings, so can maintain above water beaches during
operations and at closure — simplifies dam design and construction, lowers costs, and
enhances long term dam safety

Sulphidic tailings discharged to central portion of impoundment for permanent submergence




Cycloned sand construction — amec"
feasible for this project?

Same concept (cyclone plant) in place at Kemess, where cycloned sand construction takes
place almost 12 months per year, except that at Kemess the flotation for sulphides removal
occurs in cyclone plant — at KS:

— Flotation for sulphides removal could take place in cyclone plant (in which case only one tailings
stream is pumped uphill) or

Flotation takes place in the plantsite (in which case two separate streams, one NAG and one PAG)
are pumped

Assume 20% of total dam volumes required for starter dams construction, = 0.2 x 20 Mm?3 =
4 Mm3

With centerline raising, then remaining 16 Mm? fill volume is reduced by about 50%, giving 8

Mm?3 (based on assumed 3H:1V dam slopes, which should suffice unless there are very
weak soils (e.g. glaciolacustrine clays) in the valley fill

Over 12 years of dam raising, this requires production of say 1 Mm?3/year (actually 0.67 Mm3
averaged over mine life, but dam raising is more rapid in the earlier years)

Assuming:
Sulphides split = 10% of total tailings = 8,000 tpd
Double cycloning of 72,000 tpd of NAG tailings
25% sand recovery after double cycloning (= 18,000 tpd)
In place compacted sand density = 1.65 t/m3
85% plant operating factor

Then require 107 days (say 4 months) of downstream cycloning to place
This is easily achievable based on the Kemess experience
Leaves additional margin in case flatter dam slopes required based on foundation conditions

Also allows for extended periods of cycloning to the upstream to develop and maintain above-water
(NAG) beaches
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amec"

The elements of Case 3 are as follows:

All PAG waste rock (600 million tonnes) and ore (400 million tonnes) would be crushed at the KS site, and conveyed via
the 23 km, 6-m diameter tunnel to the plantsite in the Treaty Creek watershed.

For conveyance of 80,000 tpd of ore plus 120,000 tpd of waste rock = 200,000 tpd total, conveyor belt width would be
about 2.5 m. The conveyor would be hung from the crown, with an access road beneath suitable only for vehicles servicing the
conveyor.

A year-round access road (likely an extension of the Eskay Creek road) to the Kerr-Sulphurets site, suitable for
transport of heavy equipment.

From the tunnel portal, the crushed waste rock would be hauled approximately 9 km uphill to the tailings impoundment
on the north side of the Treaty Creek valley, which would therefore be used for storage of tailings and for permanent flooding of the
PAG waste rock. The rock would be placed at elevations such that submergence would be achieved within one year.

The total fill volume required for the two tailings dams would be about 80 Mm3 (with 3H:1V upstream and downstream
slopes) reducing to about 48 Mma3 if centerline raising above the starter dams configuration is used. This is an increase of about
400% relative to the dam raise volumes required for Case 2 (tailings only, no waste rock in the impoundment).

With an annual shell extension/raise requirement of about 4 Mm3, cycloned sand production is insufficient to meet the
fuII requirement. As such, the unit cost for dam fill for Case 3 will be significantly higher than that for Case 2 (cost for cycloned sand
= $2.50/m3, cost for imported fill = $12/m3, see Section 5.0). It is assumed that cycloned sand will make up 25% of the annual shell
extension/raise fill volumes, yielding an average unit cost of $9.63/m3.

The final crest elevation of the dams would be about 995 m, 50 m higher than for Case 2. As such, tailings will have to
be pumped 350 m uphill (compared to 300 m for Case 2).




amec"

: Open channel runoff diversions would be constructed along the west perimeter of the tailings
impoundment, and along most of the east perimeter (the exception being a portion near the southern dam
where terrain is too steep). An approximately 60-m high diversion dam (fill volume about 1.5 Mm3) would be
constructed at the outlet of a significant sub-drainage along the eastern side of the impoundment valley, with
the collected water routed either via the open channel ditches or possibly via a conduit. An emergency
overflow spillway from the diversion dam will protect it against overtopping in the event of runoff events
greater than the ditches/conduit discharge capacity.

. At closure, an open channel spillway would be constructed likely on the west abutment of the
northern dam (more gentle terrain there). Above-water NAG tailings beaches, likely 200 m or so in minimum
width, would be maintained in front of the dams. All sulphide-bearing tailings would be submerged within the
impoundment. The downstream slopes of the two dams would be appropriately reclaimed.

A water treatment plant, and permanent site access, will be required at the KS site to manage
ARD from the pit walls, in perpetuity.




Ranking of the 3 Cases.... amec"

Relative Ranking
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Tailings to Bowser Lake, waste rock to sidehill
dumps in Sulphurets Valley.

Tailings to impoundment in Treaty Creek

2 watershed, waste rock to sidehill dumps in 2 2 2 2 2 3
Sulphurets Valley.

Tailings and PAG waste rock to impoundment in
Treaty Creek watershed.




Potential Problem Analysis (PPA) amec"

ldentifies and groups hazards using brainstorming

Assigns to each hazard likelihood and consequence
ranges along with confidence in each measure

Ranks and prioritizes risk, and provides graphical
(matrix) representation

Allows evaluation of currently in place and potential
mitigative measures

Consistent reporting framework




Potential Problem Analyses
(PPA) Overview

* Risk = likelihood x consequences

* PPA allows:

* |dentification of components and/or conditions
whose failure, or undesired function, pose risk to
health and safety, environmental issues and/or
economic viability of the operation

* |dentification of dominant risk factors

* Development of overall sense of the reliability of
the system

* Risk assessment in a transparent and repeatable
format (non “Black Box”)




PPA Framework

. System Description

. Hazard Listing (= “what can go wrong?”)

» |dentify the potential issues of concern and associated effects if
this issue occurred

« DO NOT assess likelihood when doing hazard listing
(brainstorming)

. Consequence Categories
. Likelihood Categories

. Confidence Categories

. Project Stages

. Binning

. Mitigation/Protection Features




PPA Framework

1. System Description

Consider the elements of the project

PPA is limited to these components

Component

Description

Permitting

DFO, NGO's, First Nations, Trans-border drainage

Tunnel & Conveyor

Constructability, cost/schedule over-runs,
groundwater conditions, ARD, safety,
maintenance

DETS

Foundation conditions, flood events, stability,
erosion, construction season length, fill availability

Diversions

Ditches, diversion dams & tunnels, flood events,
avalanche risk, slope stability

ARD Management

Waste rock, pit walls, tailings, tunnel, Water
Treatment Plant,

Mining & Waste Rock

Crushing & conveying, hauling, runoff collection,
till cover, segregation of NAG vs PAG




PPA Framework amec"

2. Potential Concerns and Associated Effects

Describe the potential concerns associated with
each project element

What is the failure mode, issue/trigger or permitting
Issue?

What would be the outcome of the issue If it
occurred?




PPA Framework amec"

3. Consequence Categories

Describe the outcome if a failure mode/trigger or permitting
ISsue were to occur

How bad will the damage be to the environment? Health and
Safety? Economics of the project? Reality versus Perception

Most often includes dollar amounts

At this stage of project, should also address permitting risk
specifically

Each potential issue for concern is assigned a value based on
Its consequence category

Example:
Will the consequences of the given failure mode/event/issue be?
Very Low (1)? Low (2)? Moderate (3)? High (4)? Extreme (5)?
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3. Consequence Categories

RATING

CATEGORY

DESCRIPTION

VERY LOW (VL)

(<$100,000)

Minor incident or inefficiency of little or no consequence.
No impediments to permitting.

No health & safety incidents
Total loss <$100,000

No equipment outages

No substance release
Minor or no media attention

LOW (L)

($100,000 to $1
Million)

Minor incident or inefficiency that may require engineering review and
is easily and predictably remediated

No impediments to permitting.
¢ Minor injury, no threat to public
e Total loss between $100,000 and $1,000,000
« Outages measured in hours or equipment produces degraded quality
« Substance release approaching license limits
« _lLocal media coverage

MODERATE (M)

($1 Million to $10
Million)

Moderate event or inefficiency that may need some physical attention and certainly engineering review.
Manageable permitting issue.

Medical treatment or restricted duty

Total loss between $1 million and $10 million

Equipment outages of one day to one week. Plant is largely unaffected
Substance release has outside impact or exceeds license limits
Regional media coverage

HIGH (H)
($10 Million to
$100 Million)

Significant event or inefficiency that can be addressed but with great effort.
Highly unlikely this can be permitted.

Lost time or exposure of the public to a hazard that could cause injuries or long term health effects
Total loss between $10 million to $100 million

One-week or longer interruption for equipment or one day to one week for a Unit

Permanent on lease ecological damage

National media coverage

EXTREME (E)
(>$100 Million)

Major uncontrolled event or inefficiency with uncertain and prohibitively costly remediation.
Not permittable.

Fatality, or harm to public sector or exposure of the public to a severe health or life-threatening hazard
Loss of critical equipment or equipment/facilities damage over $100 million

One month or longer outage for a critical piece of equipment or greater than one week for a Unit
Widespread permanent off lease damage

International media coverage
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4. Likelihood Categories

* Determine the likelihood of a failure mode/trigger to
occur

Mainly intended to be qualitative but numerical
probablilities may be assigned

Example:

What is the likelihood of any given event/failure
mode occurring? Negligible (1)? Low (2)? Moderate
(3)? Probable (4)? Highly Probable (5)?
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4. Likelihood Categories

Category Annual Description

VL- Very Low <106 Doubt it could happen

L- Low 106 — 104 Unlikely to happen

M- Moderate 104 — 102 It could happen

H - High 102 - 101 Has or probably will happen

VH — Very High >101 Happens regularly
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4. Likelihood Categories

H. Probable

H. PROBABLE

Probable

PROBABLE

Transformation
mapping from
annual to
cumulative
likelihoods

MODERATE

Cumulative Probability During Exposure Period
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5. Confidence Categories

* Assess the degree of confidence in the categories
chosen for likelihood and consequence

* Confidence depends on
 Amount of information available
» Consistency of information
 How well the issues of concern are understood

Confidence Level Description

Low (L) Do not have confidence In
estimate, could vary significantly

Moderate (M) Have some confidence in
estimate, moderate variability

High (H) Confident, low variability
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6. Project Stages

Determine what stage of the project

the failure mode/trigger occurs in
— may be more than one




Example:
Stages of Mining Projects

* What stage(s) does any given failure
mode/event/issue occur in?

Stage Definition

Acquisition, Decision on asset, environment assessment, corporate
Exploration and funding, regulatory process etc.
Permitting (P)

Engineering - Site development plan, analysis and review followed by mine
Construction (ECO) development

Operations (O) Mining, processing, marketing, mine waste management, water
management

Closure (CL) Mine activities cease, reclamation, monitoring

For Kerr-Sulphurets, consider all four project stag es
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7. Binning

amec"

Categorize likelihood/conseqguence pairs for each
failure mode/trigger

Method of summarizing results of PPA

Examples of general binning categories

Likelihood

Consequence

Description

Low

Very Low

Low risk, not a significant failure mode

Highly
Probable

Extreme

Major risk, possibly constituting “fatal flaw”

Probable

Very Low

Failure mode/issue occurs frequently without
serious effect

Very Low

Extreme

Risk commonly associated with effects of extreme
events (earthquakes, floods)
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/. Binning — Typical Risk Management Sample
Matrix for Mining Projects

Conseguence

2 3 4
Likelihood

amec"

Issue stewardship
depends on
where the issue is
situated in the
matrix

Threats

Unthinkable

Intolerable
High Risk
Moderate Risk

Possibly Tolerable

Wholly Tolerable

Acceptable

Acceptable -

Insignificant
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7. Binning — Suggested Risk Management Matrix

Conseguence

mEn
EEy=

° JA-I-I

cealNe=S

Likelihood

amec"

Issue stewardship
depends on
where the issue is
situated in the
matrix
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8. Mitigation / Protection Features

Define defensive measures and conditions currently
In place for each potential issue of concern

Define additional measures that could be
Implemented to reduce risk




PPA Table

amec"

Project

Component

Issue for Effect (s)
Concern

Potential Potential Likelihood

Consequence -

Cat.

Conf. Cat.

Conf.

- Binning
- Code

Project
Stage

Defensive Measures &
Conditions Currently in
Place

Additional
Measures to
Reduce Risk




Example:

Stabllity Issues — PPA Summar

Consequence

1.2,1.4,1.6,1.8, 1.10,

1.12,1.14,1.16, 1.18,

1.20, 1.28,1.29, 1.31,
1.33, 1.36, 1.40

1.24,1.42,1.44

amec"

56 Issues Assessed
*No “fatal flaws”
*Several low confidence
Issues requiring further
evaluation

1.25,1.32,1.35, 1.38, 15,19, 1.17, 1.25,

1.11,1.13,1.15,1.19,

Likelihood

1.27,1.30,1.37,1.45, | 1.21,1.23,1.26, 1.41, 11
1.43
1.34 13
3 4 5




