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SM3E{ s/C4ys6=4SM3E{ s/C4ys6=4

bml4]bq bf/bml4]bq bf/siqsiq ]b2fx5]b2fx5

wA5tZsiz x7mlwA5tZsiz x7ml

wodyzk5 st6tt5i3j5 X6NA5wodyzk5 st6tt5i3j5 X6NA5

kNK5 wmoEp5 vtmp5kNK5 wmoEp5 vtmp5



INTRODUCTION INTRODUCTION 
rh4mzb sivst5rh4mzb sivst5

•• Located on Little Located on Little 
Cornwallis Island, 100km Cornwallis Island, 100km 
NW of Resolute BayNW of Resolute Bay

•• World’s most northern World’s most northern 
metal minemetal mine

•• Starting producing Starting producing 
Zinc/Lead concentrate in Zinc/Lead concentrate in 
19811981

•• Finished mining in Finished mining in 
September, 2002September, 2002

•• Approx. 21 million Approx. 21 million tonnestonnes
of ore was processedof ore was processed

•• mDoeug6mDoeug6, 100, 100 r]Mubr]Mub
rtzbrtzb sxozzisxozzi
cshw5g2cshw5g2

•• yM6Jxu d5t4i6]X6 yM6Jxu d5t4i6]X6 
srs6b6gu n=4k5 srs6b6gu n=4k5 
s/C4ys6=4s/C4ys6=4

•• WQx6ymJ6 n=4nos3i6 WQx6ymJ6 n=4nos3i6 
xeguxegu tyJultyJul
n=C/4n3u4 n=C/4n3u4 19811981_u_u

•• W/Eg6 s/C4ys3i6 W/Eg6 s/C4ys3i6 
ytWEytWE, 2002, 2002_u_u

•• u4]niu4]ni 21 21 uox8 b8yi4 uox8 b8yi4 
n=4nos6=symJ6n=4nos6=symJ6





EnvironmentEnvironment
x?toEi6x?toEi6

•• High arctic climateHigh arctic climate
•• GentlyGently--rolling landscape rolling landscape 

with low hillswith low hills
•• Tundra vegetation is Tundra vegetation is 

sparse, gravel cover sparse, gravel cover 
predominatespredominates

•• Few musk oxen or Few musk oxen or 
cariboucaribou

•• Polar bears are commonly Polar bears are commonly 
sightedsighted

•• d5y4g2 srs3b6g2 d5y4g2 srs3b6g2 
yMzyMz

•• miCsi6n6 miCsi6n6 kNzkNz
Sr5gi4 Sr5gi4 xrxr=zc6g6 =zc6g6 

•• Nt6Nu WD6g5 Nt6Nu WD6g5 
xf5gJ5, gxX/ai3n6xf5gJ5, gxX/ai3n6

•• su1mrg6 g4grglilsu1mrg6 g4grglil

•• NkyZJN3g6NkyZJN3g6





Regulatory Background Regulatory Background 
xsM5tpk5 si2vsyqxsM5tpk5 si2vsyq

•• Nunavut Water BoardNunavut Water Board
•• Water Licence N4L2Water Licence N4L2--0262 0262 

issued by NWT Water issued by NWT Water 
BoardBoard
–– First licence: Nov 81First licence: Nov 81--

Dec 91Dec 91
–– Second Second Licence:JanLicence:Jan

9292--Dec 93Dec 93
–– Third Licence: Jan 94Third Licence: Jan 94--

Dec 02Dec 02
–– Final Licence: pending Final Licence: pending 

approval following approval following 
March HearingMarch Hearing

•• kNK5 wmoEp5 vtmp5kNK5 wmoEp5 vtmp5
•• wm6j5 wm6j5 MwnzMwnz N4L2N4L2--0262 0262 
gi/symJ6 kN5yx6 gi/symJ6 kN5yx6 
wmoEp5 vtmp5wmoEp5 vtmp5
–– yKo6 yKo6 MwnzMwnz: : k=WEk=WE

8181--tyWEtyWE 9191
–– g4o6 g4o6 MwnzMwnz:: ]/kxE]/kxE 9292--
tyWEtyWE 9393

–– WZJx5 WZJx5 MwnzMwnz : : ]/]/kxEkxE
9494-- tyWEtyWE 0202

–– rao6]X6 rao6]X6 MwnzMwnz : : 
NlNwDm6 xq6bsiz NlNwDm6 xq6bsiz 
raixA5 ]raixA5 ]mpumpu xW6hwi6xW6hwi6



Regulatory BackgroundRegulatory Background
xsM5tpk5 si2vsyqxsM5tpk5 si2vsyq

•• Department of Indian Department of Indian 
Affairs and Northern Affairs and Northern 
DevelopmentDevelopment

•• Land LeasesLand Leases
–– 5 surface leases 5 surface leases 
–– 3 mining leases

•• wkoEpgcf5 wkoEpgcf5 vNbuvNbu

•• kNj5 xg6gxDt5kNj5 xg6gxDt5

–– 5 5 kN2 kN2 cziczi
xg6gxDt5xg6gxDt5

–– 3 3 s/C4ys3i6j5 s/C4ys3i6j5 
xg6gxDt53 mining leases xg6gxDt5





Regulatory BackgroundRegulatory Background
xsM5tpk5 si2vsyqxsM5tpk5 si2vsyq

•• Department of Department of 
Fisheries and OceansFisheries and Oceans
–– GarrowGarrow LakeLake
–– Dock/Foreshore Area

•• wcloEp5 wcloEp5 
bEs6usboEp5bEs6usboEp5
–– Z3D by6Z3D by6

–– gM4b6=4FbEs2 gM4b6=4FbEs2 y]Nziy]Dock/Foreshore Area Nzi



Regulatory ChronologyRegulatory Chronology
xsM5tpi5 xsM5tpi5 xgZsymiqxgZsymiq

•• March 2001  March 2001  -- ComincoCominco Ltd. Ltd. 
submits Polaris Closure and submits Polaris Closure and 
Reclamation PlanReclamation Plan

•• September 2001 September 2001 -- Technical Technical 
Meeting held in Resolute BayMeeting held in Resolute Bay

•• October 2001 Submissions October 2001 Submissions 
received on C&R Plan by received on C&R Plan by 
interested partiesinterested parties

•• April 2002 April 2002 –– NWB and DIAND NWB and DIAND 
jointly approve the C&R Plan jointly approve the C&R Plan 
with certain exceptions, with certain exceptions, 
exceptions include:exceptions include:
–– GarrowGarrow LakeLake
–– Dock area and shorelineDock area and shoreline
–– Frustration Lake

•• ]]]]mpmp 2001  2001  -- vu1f Nuic6g5 vu1f Nuic6g5 
giyJ5 SM3E{ mg/sizk5 x7ml giyJ5 SM3E{ mg/sizk5 x7ml 
wodyzk5 st6t5izk5 wodyzk5 st6t5izk5 
X6NAti4X6NAti4

•• ytWEytWE 2001 2001 –– Wlx6N6goEi6j5 Wlx6N6goEi6j5 
vtmJ5 cshw5guvtmJ5 cshw5gu

•• x4]gWEx4]gWE 2001 2001 gi/sJ5 W/symJ5 gi/sJ5 W/symJ5 
no4bsizk5 x7ml wodyzk5 no4bsizk5 x7ml wodyzk5 
st6tEi6j5 X6NAtk5 st6tEi6j5 X6NAtk5 
gnsmcbsJi5 WcbsJi5gnsmcbsJi5 WcbsJi5

•• xwWExwWE 2002 2002 –– wmoEp5 x7ml wmoEp5 x7ml 
wkoEpgcf5 vgpct]Q4Lt4 wkoEpgcf5 vgpct]Q4Lt4 
xq6bq ]b2fx5 no4bsizk5 xq6bq ]b2fx5 no4bsizk5 
x7ml wodyzk5 st6tEi6j5 x7ml wodyzk5 st6tEi6j5 
X6NAt5 X6NAt5 wMqwMq
Wcbsq5vlx6t5lQ5, wMc6g5 Wcbsq5vlx6t5lQ5, wMc6g5 
bmfizbmfiz::
–– Z3D by6Z3D by6
–– gM4b6=4 x7ml y]4/3XyzgM4b6=4 x7ml y]4/3Xyz
–– wu6b6=4 by6

Frustration Lake

wu6b6=4 by6



Regulatory ChronologyRegulatory Chronology
xsM5tpi5 xsM5tpi5 xgZsymiqxgZsymiq

•• September 2002 September 2002 –– DFO DFO 
approves C&R Plan for approves C&R Plan for 
GarrowGarrow Lake and Dock and Lake and Dock and 
Shoreline areasShoreline areas

•• October 2002 October 2002 –– ComincoCominco Ltd. Ltd. 
applies for water licence to applies for water licence to 
cover C&R cover C&R activiesactivies

•• November 2002 November 2002 –– NPC NPC 
approves C&R Planapproves C&R Plan

•• December 2002 December 2002 –– NIRB NIRB 
approves planapproves plan

•• January 2003 January 2003 –– NWB preNWB pre--
hearing held in Resolute Bayhearing held in Resolute Bay

•• ytWEytWE 2002 2002 –– wcloEp5 wcloEp5 
bEs6usboEp5 xq6bq bEs6usboEp5 xq6bq 
no4bsizk5 x7ml wodyzk5 no4bsizk5 x7ml wodyzk5 
st6tEi6j5 X6NAt5 Z3D by6j5 st6tEi6j5 X6NAt5 Z3D by6j5 
x7ml gM4b6=4 y]Nzk5 cizk5x7ml gM4b6=4 y]Nzk5 cizk5

•• x4]gWEx4]gWE 2002 2002 –– vu1f Nuic6g5 vu1f Nuic6g5 
g4yC6g5 wm6j5 Mwn4nu4 g4yC6g5 wm6j5 Mwn4nu4 
WoE5Jt4nk5 no4bsizk5 x7ml WoE5Jt4nk5 no4bsizk5 x7ml 
wodyzk5 st6tEi6j5 wodyzk5 st6tEi6j5 
WoExk5WoExk5

•• k=WEk=WE 2002 2002 –– X3Nw]p5 xq6bz5 X3Nw]p5 xq6bz5 
no4bsizk5 x7ml wodyzk5 no4bsizk5 x7ml wodyzk5 
st6tEi6j5 X6NAt5st6tEi6j5 X6NAt5

•• tyWEtyWE 2002 2002 –– x?toEp5 xq6bq x?toEp5 xq6bq 
X6NAt5X6NAt5

•• //kxEkxE 2003 2003 –– wmoEp5 wmoEp5 yKxiyKxi
xW6hwixn5t5lQ5 vtmt5tJ5 xW6hwixn5t5lQ5 vtmt5tJ5 
cshw5gucshw5gu



The Closure PlanThe Closure Plan

] ] b7N mg/sizk5 b7N mg/sizk5 
X6NAt5X6NAt5



Plan ObjectivesPlan Objectives
X6NAbsJk5 W/sNhx3g5X6NAbsJk5 W/sNhx3g5

•• To ensure that public To ensure that public 
health/safety and health/safety and 
environment are environment are 
protectedprotected

•• To eliminate or minimize To eliminate or minimize 
need for long term need for long term 
maintenancemaintenance

•• To restore site to To restore site to 
aesthetically acceptable aesthetically acceptable 
conditioncondition

•• To address concerns of To address concerns of 
stakeholders during stakeholders during 
implementation

•• WNh4iq bmfx5 wkw5 WNh4iq bmfx5 wkw5 
]xix6bwomif ]xix6bwomif 
dx6n6Ng]f6bwomiq dx6n6Ng]f6bwomiq 
x7ml x?t5 x7ml x?t5 nSt/symiqnSt/symiq

•• xJNqX5 xrisqM6 xJNqX5 xrisqM6 
ckwgickwgi==izkizk
sttbsNh4listtbsNh4li

•• st6tbs5iz st6tbs5iz nNnN=sJ6 =sJ6 
bfuN6ylA ckwoz5izbfuN6ylA ckwoz5iz

•• WoENh4iq wh]mlAbsJ5 WoENh4iq wh]mlAbsJ5 
wMswMs=scbsJi5 =scbsJi5 
xgZs?oxt5lQ5 xgZ4nox5 xgZs?oxt5lQ5 xgZ4nox5 

implementation



Reclamation ComponentsReclamation Components

wodyzk5 wodyzk5 
st6tEi6j5 st6tEi6j5 wloqwloq





Reclamation ComponentsReclamation Components
wodyzk5 st6tEi6j5 wodyzk5 st6tEi6j5 

wloqwloq

Mine WorkingsMine Workings
s/C4ys6=4u WoE5Jt5s/C4ys6=4u WoE5Jt5





Underground WorkingsUnderground Workings
kN2 kN2 wlxiwlxi WoE5Jt5WoE5Jt5

•• Equipment to be reused, Equipment to be reused, 
sold or left in minesold or left in mine

•• Hazardous material Hazardous material 
removed from removed from 
undergroundunderground

•• Portals, raises, shafts Portals, raises, shafts 
and entrances to be and entrances to be 
sealedsealed

•• Underground fuel tank Underground fuel tank 
to be drained and to be drained and 
stored.stored.

•• nN5Jt5 xgviZsJ4n5, nN5Jt5 xgviZsJ4n5, 
is=DbsJ4n5 s?l]i5 is=DbsJ4n5 s?l]i5 
em4bsJ4n5 s/C4ys6=4uem4bsJ4n5 s/C4ys6=4u

•• hD6Nic6g5 Wdt5 hD6Nic6g5 Wdt5 
xj/sJ4n5 kN2 wlxi5xj/sJ4n5 kN2 wlxi5

•• x1msmiq kNj5, x1msmiq kNj5, 
S6gyQx6ymiq, kNj5 S6gyQx6ymiq, kNj5 
wlxk4 wlxk4 SgymiqSgymiq x7ml x7ml 
wy6b6=q wy6b6=q 
mg/s/Exc6g5mg/s/Exc6g5

•• kN2 kN2 wlxiwlxi s6hc6]=5 s6hc6]=5 
c5bs/6Dx5 wmw/Zslt4 c5bs/6Dx5 wmw/Zslt4 
x7ml g5d6bsix5.x7ml g5d6bsix5.



SubsidenceSubsidence
Ni6oJ6Ni6oJ6

•• Some subsidence has Some subsidence has 
occurredoccurred

•• Backfill programs Backfill programs 
have reduced have reduced 
subsidence ratessubsidence rates

•• SR is predicted to SR is predicted to 
diminishdiminish

•• Regular monitoring is Regular monitoring is 
conducted

•• Ni6oymic6g6 Ni6oymic6g6 
wMzk5wMzk5

•• r=x6gZsiqk5 r=x6gZsiqk5 
WoE5Jt5 WoE5Jt5 
Ni6oymiqk5 Ni6oymiqk5 
Wlx6bwobsJ5Wlx6bwobsJ5

•• Ni6o6b6iz Ni6o6b6iz 
u4y?oxixChQ/sJ6u4y?oxixChQ/sJ6

•• Nstsm/sizNstsm/siz
WoE/sizWoE/siz
vJyqN6ix6

conducted
vJyqN6ix6





Mine PortalsMine Portals
s/C4b6=s2 wy6b6=qs/C4b6=s2 wy6b6=q

•• Four portalsFour portals
•• Access to be Access to be 

maintained until maintained until 
materials are stored materials are stored 
undergroundunderground

•• Portals to be sealed Portals to be sealed 
by concrete barriers by concrete barriers 
and then backfilled and then backfilled 
and contoured

•• ybm5 wy6b6]=5ybm5 wy6b6]=5

•• wy6b6=q hiq5lQ5 wy6b6=q hiq5lQ5 
Wdt5 gd6bsc6t5lQ5 Wdt5 gd6bsc6t5lQ5 
kN2 kN2 wlxiwlxi

•• wy6b6]=5 mg/six5 wy6b6]=5 mg/six5 
ee5b6gk5 g4lZslt4 ee5b6gk5 g4lZslt4 
x7ml r=x6bslt4 x7ml r=x6bslt4 
x7ml x7ml 
y=zic6t5lQ5y=zic6t5lQ5

and contoured





Waste RockWaste Rock
x4bf5 s/c5

•• Limestone and shale Limestone and shale 
waste rock has been waste rock has been 
stockpiled around the stockpiled around the 
1972 and North portals1972 and North portals

•• The waste rock is not The waste rock is not 
acidacid--generatinggenerating

•• Most waste rock has been Most waste rock has been 
used for backfill or used for backfill or 
construction purposesconstruction purposes

•• ysCox5 x7ml ]ngZ]/5 ysCox5 x7ml ]ngZ]/5 
s/c5 vttZsymJ5 s/c5 vttZsymJ5 
cizicizi 1972 1972 x7ml x7ml 
rtz]i5i6ni rtz]i5i6ni 
x1msmi6ix1msmi6i

•• bmfx5 x4bf5 s/c5 bmfx5 x4bf5 s/c5 
hD6N6icq5g5hD6N6icq5g5

•• xqi6n6 x4bf5 s/c5 xqi6n6 x4bf5 s/c5 
xgZsymJ5 xgZsymJ5 
r}=x6gDbs2lt4 s?l]i5 r}=x6gDbs2lt4 s?l]i5 
nN/sJk5 xgZsymJ5 nN/sJk5 xgZsymJ5 



Surface StockpilesSurface Stockpiles
kN2 kN2 cziczi vtt6ymJ5vtt6ymJ5

•• Ore was stockpiled on Ore was stockpiled on 
waste rock dump near waste rock dump near 
the ’72portalthe ’72portal

•• SulphideSulphide ore was found ore was found 
near the stockpilesnear the stockpiles

•• The ore will be processed The ore will be processed 
or placed undergroundor placed underground

•• Lead ore contamination Lead ore contamination 
around North Portal to be around North Portal to be 
excavated and disposed excavated and disposed 
undergroundunderground

•• n=4nw5 vttZsymJ5 n=4nw5 vttZsymJ5 cziczi
x4bf5 s/c5 x4b6=x4bf5 s/c5 x4b6=zizi
cizicizi ’’7272 wy6b6=wy6b6=zizi

•• n9?w5 n=4n6 Ni/symJ6 n9?w5 n=4n6 Ni/symJ6 
cizicizi ]b2fx5 ]b2fx5 
vtbsymiq5ivtbsymiq5i

•• ]b2fx5 n=4n5 nN/six5 ]b2fx5 n=4n5 nN/six5 
s?l]i5 wo/slt4 kN2 s?l]i5 wo/slt4 kN2 
wlxk5wlxk5

•• ox4 n=4n6u4 hD6N6ic6g5 ox4 n=4n6u4 hD6N6ic6g5 
cizicizi rtzbrtzb wy6b6=wy6b6=zizi
xy?6bsix5 x7ml kN2 xy?6bsix5 x7ml kN2 
wlxk4bslt4wlxk4bslt4





Surface QuarriesSurface Quarries
kN2 kN2 cziczi s/C4b6]=5s/C4b6]=5

•• Little Red Dog (LRD): Little Red Dog (LRD): 
limestone quarrylimestone quarry
–– No risk for acid rock No risk for acid rock 

drainagedrainage
–– To be used as disposal To be used as disposal 

location for buildings, location for buildings, 
concrete foundations, concrete foundations, 
pipelines, cables, pipelines, cables, et et 
ceteracetera

–– No hazardous materials No hazardous materials 
to be disposedto be disposed

–– Engineered cover to be Engineered cover to be 
employed, contoured to employed, contoured to 
prevent prevent pondingponding of of 
surface water

•• kN2 kN2 cziczi s/C4b6==i6s/C4b6==i6
((xsX3g6 eufl4xsX3g6 eufl4): ): cf6gi4 cf6gi4 
s/Cb3=4s/Cb3=4

–– dx6n3Nq5g5 hD6N6io4i4 dx6n3Nq5g5 hD6N6io4i4 
s/c5 ]f4=siqk5s/c5 ]f4=siqk5

–– xg6bsix6 x4b6=sizk5 xg6bsix6 x4b6=sizk5 
w[l6Jxk5, dx6tymJ5 w[l6Jxk5, dx6tymJ5 
gzgz=qk5, h2lk5, =qk5, h2lk5, 
x9D/k5, x9D/k5, xyqk5lxyqk5l

–– hD6N6io4i4 Wdti4 hD6N6io4i4 Wdti4 
x4b6=sixq5g6x4b6=sixq5g6

–– cspmpsJi5 cspmpsJi5 
co6gDt4noxi4 co6gDt4noxi4 
ns/six6, y=zic6t5lA ns/six6, y=zic6t5lA 
byCo6bMzq5gu4 kN2 byCo6bMzq5gu4 kN2 
cziczi wm6u5

surface water
wm6u5



Surface QuarriesSurface Quarries
kN2 kN2 cziczi s/C4b6]=5s/C4b6]=5

•• Two shale quarriesTwo shale quarries
–– Walls and floors to Walls and floors to 

be  graded to ensure be  graded to ensure 
long term stability long term stability 
and to limit and to limit pondingponding
of waterof water

–– No risk of acid rock No risk of acid rock 
drainagedrainage

•• m9D4 yxCM6g5 m9D4 yxCM6g5 
s/Cc6]=4s/Cc6]=4

–– xrNqxrNq x7ml x7ml NtqNtq
mi4Zslt4 y=gJj5 mi4Zslt4 y=gJj5 
hixMw/6lQ5 x7ml hixMw/6lQ5 x7ml 
byCo6b6lxMw/6lQbyCo6b6lxMw/6lQ
5 wm6u45 wm6u4

–– dx6n3Nq5g5 dx6n3Nq5g5 
hD6N6io4i4 s/c5 hD6N6io4i4 s/c5 
]f4=siqk5]f4=siqk5



Metal Leaching/Acid Rock Drainage (ML/ARD)Metal Leaching/Acid Rock Drainage (ML/ARD)
n=Z6i4 meizFhD6N6i3u4 ]f=n=Z6i4 meizFhD6N6i3u4 ]f=sizsiz

•• wMqwMq nNnN=sJ5 =sJ5 
NlNw6gZsymJ5 n=Z6i4 NlNw6gZsymJ5 n=Z6i4 
meizFhD6N6i3u4 ]f=meizFhD6N6i3u4 ]f=sizsiz
WbcC/6iqk5WbcC/6iqk5

•• Wbcq5iz kN2 Wbcq5iz kN2 wlxiwlxi wm6u4 wm6u4 
x7ml n=4n6bc6iz x7ml n=4n6bc6iz 
so4bsymiz eeymizk5 so4bsymiz eeymizk5 
W5bwobsix6 kN2 W5bwobsix6 kN2 wlxiwlxi
nNnN=sJk5 =sJk5 bmfkzbmfkz n=Z6i4 n=Z6i4 
meizFhD6N6i3u4 ]f=meizFhD6N6i3u4 ]f=sizsiz

•• kNj5 wy6b6=q x7ml kNj5 wy6b6=q x7ml 
d5t4yymiqk5 x1msmiq d5t4yymiqk5 x1msmiq 
mg/six5mg/six5

•• Wbc5txq5iz Wbc5txq5iz 
xi6nAbsJ1N6gu4 xi6nAbsJ1N6gu4 NtziNtzi Z3D Z3D 
by6u W5bwo5Jbsix6 n=Z6i4 by6u W5bwo5Jbsix6 n=Z6i4 
meizFhD6N6i3u4 ]f=meizFhD6N6i3u4 ]f=siz

•• Various sites was Various sites was 
assessed for ML/ARD assessed for ML/ARD 
potentialpotential

•• The absence of The absence of 
underground water and underground water and 
an ore body encased in an ore body encased in 
permafrost will prevent permafrost will prevent 
underground workings underground workings 
from ML/ARDfrom ML/ARD

•• Portals and Portals and raiseboreraisebore
holes to be sealedholes to be sealed

•• Lack of oxygen at the Lack of oxygen at the 
bottom of bottom of GarrowGarrow Lake Lake 
will prevent ML/ARDwill prevent ML/ARD

siz



Reclamation Reclamation CompomentsCompoments
wodyzk5 st6tEi6j5 wodyzk5 st6tEi6j5 wMqwMq

GarrowGarrow Lake Tailing Lake Tailing 
ImpoundmentImpoundment

Z3D by6 s/C4b6ifk5 x4b6=4Z3D by6 s/C4b6ifk5 x4b6=4

yxm4bwo=sJ6yxm4bwo=sJ6







GarrowGarrow Lake Lake –– Disposal HistoryDisposal History
Z3D by6 _ x4b6=sizk5 si2vsyqZ3D by6 _ x4b6=sizk5 si2vsyq

•• GarrowGarrow Lake is stratifiedLake is stratified
•• Tailings deposited at least Tailings deposited at least 

26m below surface26m below surface
•• Pipeline breaks in 1985 Pipeline breaks in 1985 

and 1989 increased zinc and 1989 increased zinc 
concentrationconcentration

•• Containment dam built at Containment dam built at 
outflow due to pipeline outflow due to pipeline 
breaksbreaks

•• Lake water was Lake water was 
discharged after 1994discharged after 1994

•• Z3D by6 Z3D by6 wmzwmz coE4b6ic6g6coE4b6ic6g6

•• S/C4b6if5 x4bf5 f=5bZs?4g5 S/C4b6if5 x4bf5 f=5bZs?4g5 
cizk5 @^ ]cizk5 @^ ]ubub wtizk5wtizk5

•• h5lxl4 yduymJ6h5lxl4 yduymJ6 19851985u u 
x7mlx7ml 19891989u WbcoviDbs2li u WbcoviDbs2li 
p14 vt6h6izi4p14 vt6h6izi4

•• yxm4bwo5 nSbsJ6 yxm4bwo5 nSbsJ6 
nN/symJ6 f=5b6=nN/symJ6 f=5b6=zizi
W5Jbs2li h5lxl4 W5Jbs2li h5lxl4 
ydu5b6izydu5b6iz

•• bys2 bys2 wmzwmz f=/symJ6 f=/symJ6 
raxA5raxA5 19941994



GarrowGarrow Lake Lake –– Closure ApproachClosure Approach
Z3D by6 _ mg/sizk5 gCzJ6Z3D by6 _ mg/sizk5 gCzJ6

•• Lines flushed after mine Lines flushed after mine 
equipment dismantled equipment dismantled 
and cleanedand cleaned

•• Lines to be floated to Lines to be floated to 
surface and cut into surface and cut into 
sectionssections

•• Tailings lines, Tailings lines, GarrowGarrow
Lake pipes and siphons to Lake pipes and siphons to 
be disposed in the LRD be disposed in the LRD 
quarryquarry

•• h5lxlw5 sx6bslt4 h5lxlw5 sx6bslt4 
s/C4ys6=4u nN5Jt5 s/C4ys6=4u nN5Jt5 
wA5tZsc6t5lQ5 x7ml wA5tZsc6t5lQ5 x7ml 
no4bslino4bsli

•• h5lxlw5 S4bybslt4 h5lxlw5 S4bybslt4 
czk5 x7ml r9l6bslt4 czk5 x7ml r9l6bslt4 
Nw[oQx6bslt4Nw[oQx6bslt4

•• s/C4b6ifk5 x4bfk5 s/C4b6ifk5 x4bfk5 
x2dbsJ5, Z3D by6u x2dbsJ5, Z3D by6u 
h5lxlw5 x7ml X4XAbw h5lxlw5 x7ml X4XAbw 
x4bZslt4 x4bZslt4 b[Kzb[Kz
wlgixl4j5 wlgixl4j5 
s/C4b6==i6j5s/C4b6==i6j5



GarrowGarrow Lake Lake –– Stability and ChemistryStability and Chemistry
Z3D by6 _ hixbwoizk5 x7ml Z3D by6 _ hixbwoizk5 x7ml 

xK]Q4tb6izk5xK]Q4tb6izk5
•• Studies revealed:Studies revealed:

–– Vertical layers are Vertical layers are 
maintainedmaintained

–– Zinc concentration in Zinc concentration in 
surface layer have surface layer have 
decreaseddecreased

–– Concentrations are Concentrations are 
predicted to decrease predicted to decrease 
over timeover time

•• Modeling indicates that Modeling indicates that 
lakelake--level can be level can be 
reduced without reduced without 
affecting layers

•• cspn6bsJ5 ne6tbsJ5cspn6bsJ5 ne6tbsJ5::
–– x8j4Xoxymiq x8j4Xoxymiq 
d9oE4tymiq d9oE4tymiq 
hixbwolQ5hixbwolQ5

–– p14 vt6hymiq p14 vt6hymiq 
d9o6]Xu wms2 d9o6]Xu wms2 
x=4ymizi x=4ymizi 
Wbc6lxDw6g6Wbc6lxDw6g6

–– vt6hymiq iEsQ/sJ5 vt6hymiq iEsQ/sJ5 
uy?oxqN6ix6t5lQ5 uy?oxqN6ix6t5lQ5 
xCA5 xuh5 xCA5 xuh5 
cq6Xoxiqicq6Xoxiqi

•• ]]s4gDtaxox5 NlNw2fbsJ5 s4gDtaxox5 NlNw2fbsJ5 
]b2fx5 by6u wmsZ6iz ]b2fx5 by6u wmsZ6iz 
wm4y?oZsJ1N6g6 wm4y?oZsJ1N6g6 
hixqt5lQ5 d9oE4tymiqaffecting layers hixqt5lQ5 d9oE4tymiq



GarrowGarrow Lake Lake –– DischargeDischarge
Z3D by6 _ f=Z3D by6 _ f=tbsiztbsiz

•• Lake level is approx. Lake level is approx. 
2.5 m higher that pre2.5 m higher that pre--
dam leveldam level

•• Need to discharge 10 Need to discharge 10 
M mM m3 3 

•• Metals of concern Metals of concern 
zinc, copper, leadzinc, copper, lead

•• bys2 wmsZ6izbys2 wmsZ6iz 2.5 2.5 
]ubu4 wmZ6i6nsJ6 ]ubu4 wmZ6i6nsJ6 
yKxiyKxi
nSy6bsixn6t5lAnSy6bsixn6t5lA

•• W/Exo4 f=W/Exo4 f=tbslitbsli
10 10 ]ubu4 ]ubu4 
r4L6Ns]/t5lAr4L6Ns]/t5lA

•• N=Zw5 wh]mlQ/sJ5 N=Zw5 wh]mlQ/sJ5 
p14, ]vS3, ox5p14, ]vS3, ox5



GarrowGarrow Lake DischargeLake Discharge
Z3D by6 _ f=Z3D by6 _ f=tbsiztbsiz

•• To maintain water quality, To maintain water quality, 
Consultants have Consultants have 
recommended that:recommended that:
–– Discharge does not occur Discharge does not occur 

prior to melting sea ice prior to melting sea ice 
(avoid sensitive period for (avoid sensitive period for 
young aquatic organisms)young aquatic organisms)

–– Cease discharge in fall Cease discharge in fall 
when sea ice begins to when sea ice begins to 
form solid cover. (avoids form solid cover. (avoids 
breeding period for aquatic breeding period for aquatic 
fauna)fauna)

–– Monitor discharge from GL Monitor discharge from GL 
and receiving environment and receiving environment 
GarrowGarrow Bay

•• ]xe4ymNh4LA wms2 ]xe4ymNh4LA wms2 
ckE5iz, cspmpsJ5 ckE5iz, cspmpsJ5 
WNhxdpJ5 WNhxdpJ5 bmfizbmfiz::
–– f=t5tc5bq5lt4 ryxi4 f=t5tc5bq5lt4 ryxi4 
bEs6 xs4Xoxo6t5lAbEs6 xs4Xoxo6t5lA
((W5bwomlQ5 W5bwomlQ5 
WD6n?oxon6t5lQ5 WD6n?oxon6t5lQ5 
bEs6usbl4]b5 ]smJClw5bEs6usbl4]b5 ]smJClw5))

–– si4tc5b6lA f=si4tc5b6lA f=tbsiztbsiz
srx4nu bEs6 srx4nu bEs6 
eemEo6t5lA.eemEo6t5lA.
((W5bwomlA W5bwomlA 
w3is6Xoxt5lQ5 bEs6u w3is6Xoxt5lQ5 bEs6u 
]]smJ5]]smJ5))

–– NstsmlANstsmlA f=f=tbsiztbsiz
Z3D by6u5 x7ml f==sJ2 Z3D by6u5 x7ml f==sJ2 
x?tzx?tz Z3D vq6L4

Bay
Z3D vq6L4





GarrowGarrow Lake Lake –– Frozen Dam CoreFrozen Dam Core
Z3D by6 _ edmJ6 nSbsJ2 Z3D by6 _ edmJ6 nSbsJ2 etzetz

•• Built in 1990/1991 to Built in 1990/1991 to 
allow better control allow better control 
over water dischargeover water discharge

•• Core made of crushed Core made of crushed 
slate and iceslate and ice

•• nN/symJ6nN/symJ6
1990/19911990/1991--u u 
WJ1Nd2lA WJ1Nd2lA 
]xe4ymi6nu4 wm6u4 ]xe4ymi6nu4 wm6u4 
f=t5tJ1N6izf=t5tJ1N6iz

•• etzetz nNymJ6 nNymJ6 
ydmE4yymJu4 ydmE4yymJu4 
s/Coxu4 x7ml yfu4s/Coxu4 x7ml yfu4



GarrowGarrow Lake Lake –– DecommissioningDecommissioning
Z3D by6 _ wA5tZs?oxizZ3D by6 _ wA5tZs?oxiz

•• Centre portion of dam Centre portion of dam 
to be removedto be removed

•• Styrofoam insulation Styrofoam insulation 
sent to LRDsent to LRD

•• Creek bed to be Creek bed to be 
armored to minimize armored to minimize 
erosionerosion

•• Slopes blend to reflect Slopes blend to reflect 
surrounding terrainsurrounding terrain

•• etz]i5g6 nSt2 etz]i5g6 nSt2 
xy?6bsix6xy?6bsix6

•• edmizk5 edmizk5 
g4lQ/sJ6 x[/Zsix6 g4lQ/sJ6 x[/Zsix6 
wlgixl4j5 wlgixl4j5 
s/C4b6==i6j5s/C4b6==i6j5

•• ]fZs/2 ]fZs/2 y]Nzy]Nz
ciZsix6 ciZsix6 
ydulx6bwot4nzi4ydulx6bwot4nzi4

•• y=y=ziqziq
xpoQx6bsix5 xpoQx6bsix5 
x?tzk5 micj5x?tzk5 micj5



Reclamation Reclamation CompomentsCompoments
wodyzk5 st6tEi6j5 wodyzk5 st6tEi6j5 wMqwMq

Major Surface StructuresMajor Surface Structures
xqi6]X5 kN2 xqi6]X5 kN2 cziczi nNymJ5 nNymJ5 



Process BargeProcess Barge
n=4nos6=4 sux6Jx2 n=4nos6=4 sux6Jx2 vlbzvlbz

•• Contains a process Contains a process 
plant, power plant, power 
generators, office, generators, office, 
shopsshops

•• Decommissioning: Decommissioning: 
–– Buried in LRD as Buried in LRD as 

refloatingrefloating it would it would 
cause significant cause significant 
damagedamage

–– Contaminated Contaminated rockfillrockfill
to be disposed of to be disposed of 
underground

•• Wbc6g6 n=4nos6=4i4, Wbc6g6 n=4nos6=4i4, 
wfmdtk5 doosDti4, wfmdtk5 doosDti4, 
x9M4=4i4, x9M4=4i4, nNnN=4i4=4i4

•• wA5tZsizwA5tZsiz: : 
–– ns/ns/slisli wlgi6Jxj5 wlgi6Jxj5 
s/C4b6==i6j5 s/C4b6==i6j5 
S4btbsiz xqJu4 S4btbsiz xqJu4 
dx6n6NC/6m5dx6n6NC/6m5

–– hdwymJ5 s/c5 hdwymJ5 s/c5 
r=xdbsJ5 r=xdbsJ5 
x4bZs/Exc6g5 kN2 x4bZs/Exc6g5 kN2 
wlxk5

underground
wlxk5





Concentrate Storage BuildingConcentrate Storage Building
n=4nk5 g5d6ym=4 w[l6Jx6n=4nk5 g5d6ym=4 w[l6Jx6

•• All concentrate and All concentrate and 
equipment removedequipment removed

•• Steel cladding cleaned, Steel cladding cleaned, 
disposal to LRD Quarrydisposal to LRD Quarry

•• Contaminated soils to Contaminated soils to 
be disposed be disposed 
undergroundunderground

•• Concrete footing to LRDConcrete footing to LRD
•• Area backfilled and Area backfilled and 

graded to stable slopegraded to stable slope

•• bmwbbmwb n=4n5 x7ml n=4n5 x7ml 
WoE5Jt5 xy?6bsix5WoE5Jt5 xy?6bsix5

•• n]=5 co6gDtq n]=5 co6gDtq 
no4bslt4, x4bZslt4 no4bslt4, x4bZslt4 
wlgixl4j5 wlgixl4j5 
s/C4b6==i6j5s/C4b6==i6j5

•• hdwymJ5 kN5 hdwymJ5 kN5 
x4bZsix5 kN2 wlxk5x4bZsix5 kN2 wlxk5

•• eetymJ5 s/esZ5 eetymJ5 s/esZ5 
gzgz=q wlgixl4j5 =q wlgixl4j5 
s/C4b6==i6jZsix5s/C4b6==i6jZsix5

•• wiz r=wiz r=xbslixbsli x7ml x7ml 
hixMw/6lA hixMw/6lA 
y=zio6bsli y=zio6bsli 



Cemented Cemented RockfillRockfill PlantPlant
eetymJ6 s/esZ6 s/cu4 eetymJ6 s/esZ6 s/cu4 
r=xDt4nos6=4 r=xDt4nos6=4 WoEWoE=4=4

•• Equipment to be reused Equipment to be reused 
or disposed of at LRDor disposed of at LRD

•• Cement contaminated Cement contaminated 
soil to be disposed of in soil to be disposed of in 
LRDLRD

•• Fuel tanks to be Fuel tanks to be 
cleaned, crushed, and cleaned, crushed, and 
sent to LRDsent to LRD

•• Foundation broken and Foundation broken and 
covered with covered with 
overburdenoverburden

•• WoE5Jt5 xgZsvi6ix5 WoE5Jt5 xgZsvi6ix5 
s?l]i5 x4bZslt4 s?l]i5 x4bZslt4 
wlgixl4j5 wlgixl4j5 
s/C4b6==i6j5 s/C4b6==i6j5 

•• eetymJu4 s/esZ6u4 eetymJu4 s/esZ6u4 
hdwymJ5 kN5 x4bZsix5 hdwymJ5 kN5 x4bZsix5 
b[Kzb[Kz wlgixl4j5 wlgixl4j5 
s/C4b6==i6j5 s/C4b6==i6j5 

•• s6hc6]=5 c5bs/6Jx5 s6hc6]=5 c5bs/6Jx5 
no4bsix5, Ni4tbslt4, no4bsix5, Ni4tbslt4, 
x7ml wo/slt4 x7ml wo/slt4 
wlgixl4j5 wlgixl4j5 
s/C4b6==i6j5 s/C4b6==i6j5 

•• gzgz=z yd2gZsli x7ml =z yd2gZsli x7ml 
ns/ns/slisli kNu4kNu4



AccomodationAccomodation ComplexComplex
gJ6u=4 w[l6Jx6gJ6u=4 w[l6Jx6

•• Fuel tanks to be cleaned Fuel tanks to be cleaned 
and sent to LRDand sent to LRD

•• Hazardous Material to be Hazardous Material to be 
stored and shipped stored and shipped 
offsiteoffsite

•• Building to be stripped Building to be stripped 
of useful/saleable itemsof useful/saleable items

•• Remaining equipment to Remaining equipment to 
be disposed of in LRDbe disposed of in LRD

•• Foundation broken, area Foundation broken, area 
gradedgraded

•• s6hc6]=5 c5bs/6Jx5 s6hc6]=5 c5bs/6Jx5 
no4bslt4 x7ml no4bslt4 x7ml 
wo/six5 wlgixl4j5 wo/six5 wlgixl4j5 
s/C4b6==i6j5 s/C4b6==i6j5 

•• hdc6g5 Wdt5 g5dZsix5 hdc6g5 Wdt5 g5dZsix5 
x7ml xsM6tbslt4 xyk5x7ml xsM6tbslt4 xyk5

•• w[l6Jx6 WbcDw6bsix6 w[l6Jx6 WbcDw6bsix6 
xgD1N6gi4Fis=DbsJ1N6gxgD1N6gi4Fis=DbsJ1N6g
i4 Wdti4i4 Wdti4

•• xyqxyq Wdt5 x4bZsix5 Wdt5 x4bZsix5 
wlgixl4j5 wlgixl4j5 
s/C4b6==i6j5s/C4b6==i6j5

•• z=z yd2gZsli, z=z yd2gZsli, cizciz
mi4nZsix6mi4nZsix6



Tailings ThickenerTailings Thickener
s/C4b6if5 x4bfk5 ri6ttD5s/C4b6if5 x4bfk5 ri6ttD5

•• Tailings in emergency Tailings in emergency 
basin to be sent to  basin to be sent to  
GarrowGarrow Lake or sealed Lake or sealed 
in underground in underground 
workingsworkings

•• Building dismantled; Building dismantled; 
tanks and pipelines tanks and pipelines 
flushedflushed

•• Material to be sent to Material to be sent to 
LRDLRD

•• Base graded to stable Base graded to stable 
slopeslope

•• s/C4b6if5 x4bf5 s/C4b6if5 x4bf5 
sovM4i6X5 f==sovM4i6X5 f==zizi
wo/six5 Z3D by6j5 wo/six5 Z3D by6j5 
s?l]i5 mg/slt4 kN2 s?l]i5 mg/slt4 kN2 
wlxk5 wlxk5 nNnN=sJj5=sJj5

•• w[l6Jx6 wA5tZsli; w[l6Jx6 wA5tZsli; 
c5bs/6Jx5 x7ml c5bs/6Jx5 x7ml 
h2lxlw5 sx6tZsix5h2lxlw5 sx6tZsix5

•• Wdt5 woscZsix5 Wdt5 woscZsix5 
wlgixl4j5 wlgixl4j5 
s/C4b6==i6j5 s/C4b6==i6j5 

•• NtzNtz mi4nZsix6 mi4nZsix6 
hixMw/6lA y=hixMw/6lA y=zizziz



Fuel Storage and Handling Areas/Distribution LinesFuel Storage and Handling Areas/Distribution Lines
s6hk5 gd6ym]=5 x7ml s6hk5 gd6ym]=5 x7ml WoEWoE=sJ5Fx2dbsJ5 =sJ5Fx2dbsJ5 

h5lqh5lq

•• At closure all diesel fuel to At closure all diesel fuel to 
be transferred to one main be transferred to one main 
tank, for removal tank, for removal 

•• Sludge removed and burnedSludge removed and burned
•• Tanks and pipelines to be Tanks and pipelines to be 

cleaned and sent to LRD cleaned and sent to LRD 
QuarryQuarry

•• Impermeable liner and Impermeable liner and 
contaminated soils disposal contaminated soils disposal 
undergroundunderground

•• Tank and pipeline areas to Tank and pipeline areas to 
be gradedbe graded

•• mg/sQx6X5 mg/sQx6X5 bmwbbmwb
s6h6Jx5 xbsy6j5 s6h6Jx5 xbsy6j5 
c5bs/6Jx6jZsix5, c5bs/6Jx6jZsix5, 
xy?6bsJ4n6xy?6bsJ4n6

•• ytiqytiq xy?6bslt4 x7ml xy?6bslt4 x7ml 
wfxM/six5wfxM/six5

•• c5bs/5 x7ml h5lq c5bs/5 x7ml h5lq 
no4bslt4 wo/six5 no4bslt4 wo/six5 
wlgixl4j5 wlgixl4j5 
s/C4b6==i6j5 s/C4b6==i6j5 

•• meMq5gu4 me5bwot5 meMq5gu4 me5bwot5 
x7ml hdwymJ5 kN5 x7ml hdwymJ5 kN5 
x4bZsix5 kN2 wlxk5x4bZsix5 kN2 wlxk5

•• c5bs/c6]=5 x7ml c5bs/c6]=5 x7ml 
h5lc6]=5 mi4nZsix5 h5lc6]=5 mi4nZsix5 



Bulk Chemical Storage AreaBulk Chemical Storage Area
xqJ5 xKQ/sJ5 gd6ym=qxqJ5 xKQ/sJ5 gd6ym=q

•• Inventoried, Inventoried, 
repackaged, shipped repackaged, shipped 
offoff--site for resale, site for resale, 
disposal or return to disposal or return to 
suppliersupplier

•• ]]NnZslt4, ]SgZsvi6lt4, NnZslt4, ]SgZsvi6lt4, 
xsM6tbsix5 xsM6tbsix5 nNnN=sJu5 =sJu5 
is=x4nslt4, x4bZslt4 is=x4nslt4, x4bZslt4 
s?l]i5 st6tbslt4 s?l]i5 st6tbslt4 
Wb6=sJj5Wb6=sJj5



Concentrate LoadConcentrate Load--out Conveyorsout Conveyors
n=4nk5 syo6gDt5 b2y6Jx5n=4nk5 syo6gDt5 b2y6Jx5

•• Conveyors cleaned, Conveyors cleaned, 
removed and removed and 
dismantleddismantled

•• Steel/equipment not Steel/equipment not 
to be reused will be to be reused will be 
dispose in LRDdispose in LRD

•• Contaminated soils Contaminated soils 
around conveyors to around conveyors to 
be cleanbe clean--upup

•• b2y6Jx5 no4bslt4, b2y6Jx5 no4bslt4, 
xy?6bslt4 x7ml xy?6bslt4 x7ml 
wA5tZsix5wA5tZsix5

•• N]=5FWoE5Jt5 N]=5FWoE5Jt5 
xgvi6ixq5g5 xgvi6ixq5g5 
x4bZsix5 x4bZsix5 
wlgixl4j5 wlgixl4j5 
s/C4b6==i6j5s/C4b6==i6j5

•• hd6ymJ5 kN5 hd6ymJ5 kN5 
x?tzix?tzi b2y6Jx5 b2y6Jx5 
no4bsix5no4bsix5



Reclamation Reclamation CompomentsCompoments
wodyzk5 st6tEi6j5 wodyzk5 st6tEi6j5 wMqwMq

Support InfrastructureSupport Infrastructure
wLxdbsJ5 nN/symJ5wLxdbsJ5 nN/symJ5



Dock Site and ShorelineDock Site and Shoreline
gM4b6=c6=4 x7ml y]4/zgM4b6=c6=4 x7ml y]4/z

•• Sheet piles to be cut Sheet piles to be cut 
underneath water underneath water 
levellevel

•• Natural beach slope Natural beach slope 
to be reto be re--instatedinstated

•• Dock to be one of the Dock to be one of the 
last structures last structures 
addressedaddressed

•• Temporary dock to Temporary dock to 
have steel pilings cut have steel pilings cut 
off at ground leveloff at ground level

•• n]=5 co4tymJ5 n]=5 co4tymJ5 
r9lZsix5 x]bk5 r9lZsix5 x]bk5 
wmc6isJj5wmc6isJj5

•• wodyClxzwodyClxz y]Nzby]Nzb
y=y=zizziz st6tbsix6st6tbsix6

•• gM4b6=sJ6 gM4b6=sJ6 
rao6]Xacbsix6 rao6]Xacbsix6 
WoE/sJ4nk5WoE/sJ4nk5

•• xgZsvc6bsJ6 gM4b6=4 xgZsvc6bsJ6 gM4b6=4 
n]=5 n]=5 gzgz=q =q 
r9lZsix5 micj5 r9lZsix5 micj5 
NocostlQ5NocostlQ5



Airstrip Airstrip 
u5b6=4u5b6=4

•• Airstrip is to be Airstrip is to be 
largely left intactlargely left intact

•• Lights, beacon and Lights, beacon and 
other equipment to other equipment to 
be removedbe removed

•• Airstrip to be formally Airstrip to be formally 
closed with closed with 
notification to notification to 
authorities

•• u5b6=4 u5b6=4 
hism/sixq5g6hism/sixq5g6

•• d9oq, d9oq, vwvw=5b6g6 =5b6g6 
do6 x7ml do6 x7ml xyqxyq
Wdt5 xy?6bsix5Wdt5 xy?6bsix5

•• u5b6=4 mg/smE4ix6 u5b6=4 mg/smE4ix6 
gn6ybslt4 gn6ybslt4 
WJ1NsyoEpqWJ1NsyoEpq

authorities



Tailings LinesTailings Lines
s/C4b6if5 x4bf5 h9lxlqs/C4b6if5 x4bf5 h9lxlq

•• Tailings and recycle Tailings and recycle 
water lines to be water lines to be 
flushed and disposed of flushed and disposed of 
in LRDin LRD

•• Discharge lines floated, Discharge lines floated, 
cleaned and sent to cleaned and sent to 
LRDLRD

•• Pipeline rightPipeline right--ofof--way way 
returned to restore returned to restore 
natural drainage and natural drainage and 
prevent prevent pondingponding. . 

•• s/C4b6if5 x4bf5 x7ml s/C4b6if5 x4bf5 x7ml 
stvi6=q wms2 stvi6=q wms2 
h9lxlq sx6bslt4 h9lxlq sx6bslt4 
x7ml x4bZsix5 x7ml x4bZsix5 b[Kzb[Kz
wlgixl4j5 wlgixl4j5 
s/C4b6==i6j5s/C4b6==i6j5

•• f=5b6=qk5 h9lxlw5 f=5b6=qk5 h9lxlw5 
S4bybslt4, no4bslt4 S4bybslt4, no4bslt4 
x7ml wo/six5 x7ml wo/six5 
wlgixl4j5 wlgixl4j5 
s/C4b6==i6j5s/C4b6==i6j5

•• h9lxlc6=sJ5 h9lxlc6=sJ5 wiqwiq
st6tbslt4 ]f4=st6tbslt4 ]f4=gcqgcq
x7ml byCi4bMw/6lQ5x7ml byCi4bMw/6lQ5



Freshwater Lines and Freshwater Lines and PumphousePumphouse
wub6=4u5 h9lq x7ml wub6=4u5 h9lq x7ml 

X4Xstc6=zX4Xstc6=z
•• Consists of a 5 km, Consists of a 5 km, 

200mm diameter insulated 200mm diameter insulated 
heat traced fiberglass pipe, heat traced fiberglass pipe, 
with 200,000 L heated with 200,000 L heated 
storage tank.storage tank.

•• PumphousePumphouse, storage tank , storage tank 
and pipes to be dismantled and pipes to be dismantled 
and deposited in LRD and deposited in LRD 

•• Jetty extending into lake Jetty extending into lake 
will be left in place.will be left in place.

•• Pipeline route will be  Pipeline route will be  
contoured and graded as contoured and graded as 
neededneeded

•• Wbc6g6Wbc6g6 5 5 r]Mubu4r]Mubu4, 200 , 200 
uo]ubu4 nij4tQJu4 uo]ubu4 nij4tQJu4 
eebwoto4u4 ]sN6i6j5 eebwoto4u4 ]sN6i6j5 
cspnsto4u4 cspnsto4u4 
wMwAt6Xl4gu4 h9lu4, wMwAt6Xl4gu4 h9lu4, 
Wbc6gu4 Wbc6gu4 200,000 200,000 ]ob ]ob 
]sNdto4u4 wmcstc6=4u4z.]sNdto4u4 wmcstc6=4u4z.

•• X4Xstc6=4, wmcstc6=4 X4Xstc6=4, wmcstc6=4 
c5bs/6Jx6 x7ml h9lq c5bs/6Jx6 x7ml h9lq 
wA5tZsix5 x7ml wA5tZsix5 x7ml 
x4bZsix6 x4bZsix6 b[Kzb[Kz
wlgixl4j5 s/C4b6==i6j5wlgixl4j5 s/C4b6==i6j5

•• tr6es6ymJ6 by6j5 tr6es6ymJ6 by6j5 
hiZsixq5g6hiZsixq5g6

•• h9lx]l2 h9lx]l2 wiZlxzwiZlxz
y=zio6bsli mi4nZsli y=zio6bsli mi4nZsli 
W]/c6izW]/c6iz



Access Roads and RampsAccess Roads and Ramps
x2dtq x7ml mJ6b6=qx2dtq x7ml mJ6b6=q

•• ~40 km roads on site~40 km roads on site
•• No stream crossings, No stream crossings, 

except a small culvert except a small culvert 
crossing over a stream crossing over a stream 
exiting loon lakeexiting loon lake

•• Culverts to be removed to Culverts to be removed to 
reestablish natural reestablish natural 
drainagedrainage

•• ReRe--contouring will be contouring will be 
implemented as needed  implemented as needed  
to ensure long term to ensure long term 
stabilitystability

•• ~40 ~40 r]Mubr]Mub x2dt5 x2dt5 nNnN=4u=4u

•• ]fZs/i4 w]vDtcq5g6, ]fZs/i4 w]vDtcq5g6, 
ryxi4 wm6k5 ryxi4 wm6k5 
]f4=os6ymJ5 h9lw5 ]f4=os6ymJ5 h9lw5 
w]vZ4n6 ]w]vZ4n6 ]fZs/ufZs/u ]l8 ]l8 
by6uz6gu5by6uz6gu5

•• wm6k5 ]f4=os6ymJ5 wm6k5 ]f4=os6ymJ5 
h9lw5 xy?Exc6g5 h9lw5 xy?Exc6g5 
wodyClxzk5 wos6lQ5 wodyClxzk5 wos6lQ5 
]f4b6iq]f4b6iq

•• y=zio6gZsix6 y=zio6gZsix6 
xgExc6gk5 WNhx6lQ5 xgExc6gk5 WNhx6lQ5 
y=gJj5 hixMw/6lQ5y=gJj5 hixMw/6lQ5



Reclamation Reclamation CompomentsCompoments
wodyzk5 st6tEi6j5 wodyzk5 st6tEi6j5 wMqwMq

Solid Waste Management OptionsSolid Waste Management Options
ytJk5 x4bfk5 xsM5t5JbsJ1N6g5ytJk5 x4bfk5 xsM5t5JbsJ1N6g5



Construction LandfillConstruction Landfill
nN/sJk5 x4b6=4nN/sJk5 x4b6=4

•• Was utilized between Was utilized between 
19791979--19811981

•• No inventory was taken No inventory was taken 
during useduring use

•• Landfill is close to ocean Landfill is close to ocean 
and threatened by and threatened by 
erosionerosion

•• Material is being Material is being 
relocated to the toe of relocated to the toe of 
the operational landfillthe operational landfill

•• An inventory of relocated An inventory of relocated 
waste is being keptwaste is being kept

•• xgZsymJ6 xgZsymJ6 xfizixfizi
19791979--19811981

•• x4bZsJ5 x4bZsJ5 
ttC6bs?oxymq5g5 ttC6bs?oxymq5g5 
xgZsizixgZsizi

•• x4b6=4 ciz]i5g6 bEs2 x4b6=4 ciz]i5g6 bEs2 
x7ml ydu5XoxN/6g6  x7ml ydu5XoxN/6g6  

•• Wdt5 k4tZsJ5 Wdt5 k4tZsJ5 b[Kzb[Kz
cizk5xgZsJj5 cizk5xgZsJj5 
x4b6=4j5x4b6=4j5

•• ttC6bs?oxJ5 k4tZsJ5 ttC6bs?oxJ5 k4tZsJ5 
x4bf5 Wym/sj5x4bf5 Wym/sj5



Operational LandfillOperational Landfill
xgbsJ6 m3lf3=4xgbsJ6 m3lf3=4

•• Operational since 1981Operational since 1981
•• Includes construction Includes construction 

materials, chemical bags, materials, chemical bags, 
drums, scrap wood and drums, scrap wood and 
municipal solid wastemunicipal solid waste

•• Municipal waste burned in Municipal waste burned in 
reinforced concrete pitreinforced concrete pit

•• Layered landfill (west to east) Layered landfill (west to east) 
and remains frozen all yearand remains frozen all year

•• Engineered cover design will Engineered cover design will 
be employed at closure with:be employed at closure with:
–– Shale layer with minimum Shale layer with minimum 

thickness of 1.8 mthickness of 1.8 m

•• xgb3bsJ6 !(*!ui5xgb3bsJ6 !(*!ui5
•• wQbscystcb3g5 wQbscystcb3g5 xuxfqxuxfq
nNJw5, Sq5 wm3lfw5, nNJw5, Sq5 wm3lfw5, 
cbs/w5, cbs/w5, eJeJ=i5 xml =i5 xml 
kNous5 m3lfq5kNous5 m3lfq5

•• kNous5 m3lfq5 kNous5 m3lfq5 
wrbscbg5 dx3tymJ3u wrbscbg5 dx3tymJ3u 
wl3nuwl3nu

•• doEotymJ6 doEotymJ6 
wlnoxaymJ6 m3lf3=4 wlnoxaymJ6 m3lf3=4 
xCAom6 dxah6xCAom6 dxah6

•• xebsymJ6 wmwozJ3u4 xebsymJ6 wmwozJ3u4 
mgcLimgcLi
–– ngtslt4 ngtslt4 wJizwJiz !.* !.* 
ubuubu wJicliwJicli



Little Red Dog QuarryLittle Red Dog Quarry
xsXg6 xsXg6 eufljeuflj ns/s=4ns/s=4

•• To contain diverse To contain diverse 
materials including materials including 
buildings, concrete, buildings, concrete, 
pipelines, tankspipelines, tanks

•• LRD has a capacity of LRD has a capacity of 
~100,000 m~100,000 m33

•• Demolition material Demolition material 
will be ~ 50,000 mwill be ~ 50,000 m33

•• xpQqgi4 xpQqgi4 
nwynwy=sixg6 h3l =sixg6 h3l 
w[li4, w[li4, efoxefox=i3i4, =i3i4, 
h9li4, wmcsti4h9li4, wmcsti4

•• xsXg6 xsXg6 eufljeuflj
ns/s=4 !)),)) ubw5 ns/s=4 !)),)) ubw5 
rXEtymlArXEtymlA xqizxqiz

•• wAtbsJ5 wAtbsJ5 wlwl=i5 =i5 
%),))) %),))) ubwubw
rXEtymlArXEtymlA xqizxqiz





Reclamation Reclamation CompomentsCompoments
rhbcmz5 rhbcmz5 ckwgickwgi==izbizb

sttbsNhizsttbsNhiz

Chemicals, Reagents, Fuel and Chemicals, Reagents, Fuel and 
LubricantsLubricants

wmw5 wMnw5, s3hw5 xml s3htDt5wmw5 wMnw5, s3hw5 xml s3htDt5



Chemicals, Reagents, Fuel and Chemicals, Reagents, Fuel and 
LubricantsLubricants

wmw5 wMnw5, s3hw5 s3htDtlwmw5 wMnw5, s3hw5 s3htDtl
•• Inventory will be Inventory will be 

controlled to ensure controlled to ensure 
minimum quantities on minimum quantities on 
site at closure. site at closure. 

•• Remaining materials will Remaining materials will 
be:be:
–– Returned to supplierReturned to supplier
–– Sold to another userSold to another user
–– Used at another Used at another ComincoCominco

facilityfacility
–– Shipped to licensed Shipped to licensed 

disposal facility

•• Nnbsymi5 rhgwNw5 Nnbsymi5 rhgwNw5 
NlNwyJbsix3S5 NlNwyJbsix3S5 bmfxbmfx
s3hDJw5 s3hDJw5 skgqvxlmzbskgqvxlmzb
bwvig5bwvig5

•• xuxfq5 wmwbsix3g5:xuxfq5 wmwbsix3g5:
–– sttbsix3g5 sttbsix3g5 
is==is==sJsJ=i3i5=i3i5

–– xyzqk5 isDbsix3g5xyzqk5 isDbsix3g5

–– xyzzixyzzi vuff5 vuff5 WqiWqi
xgbsix3g5xgbsix3g5

–– xsMtbslt4 xsMtbslt4 WJNstokWJNstok
bwmwgibwmwgi m3lfij5m3lfij5

disposal facility



Hazardous Materials ManagementHazardous Materials Management
hfNg5 rhgwNw5 xsMbsiq5hfNg5 rhgwNw5 xsMbsiq5

•• Materials to follow Materials to follow 
environmentally acceptable environmentally acceptable 
management proceduresmanagement procedures

•• Materials Management Materials Management 
regulated by:regulated by:
–– EC, (TDF Act and EC, (TDF Act and RegsRegs))
–– Natural Resources Canada Natural Resources Canada 

(Explosives Act, Mine (Explosives Act, Mine 
Safety act)Safety act)

–– Atomic Energy Control Ltd Atomic Energy Control Ltd 
–– GN DSD guidelinesGN DSD guidelines

•• Materials include:  Waste Oil, Materials include:  Waste Oil, 
Antifreeze, Solvents, Paint, Antifreeze, Solvents, Paint, 
Freon, Batteries, Asbestos, Freon, Batteries, Asbestos, 
PCB, Explosive

•• rhgwNwrhgwNw x?tj5 x?tj5 
hfNqvlxmzbhfNqvlxmzb
xsMbsZlxmzbxsMbsZlxmzb cspnbslt4cspnbslt4

•• sfkzsfkz rhgwNwrhgwNw moZimoZi
motbsJ5:motbsJ5:
–– x?toEp5 x?toEp5 vNbuvNbu
–– kNusboEpf5 kNusboEpf5 vNbuvNbu
GcttijGcttij moZmoZ, s/Cyst5 , s/Cyst5 
xbNqJtxbNqJt moZqHmoZqH

–– c3typ5 xsMypq5 c3typ5 xsMypq5 
vgpctQ5vgpctQ5

–– v?mfq5 kNK5 v?mfq5 kNK5 
wfWwfW=oepf5 mobsd/q5=oepf5 mobsd/q5

• rhgwNsiCbsJ5 wmwgcg5: , 
s3h6 xgbsif, dxEft4, 
wMnw5, xux5, dxEf5, Xbo5, 
hfNgo5 xpQqg5 xml c3bJ5

PCB, Explosive



Reclamation ComponentsReclamation Components
ckwgizickwgizi sttbsNhizbsttbsNhizb

NlNwDtq5NlNwDtq5

Contaminated Soil ManagementContaminated Soil Management
hDymJ6 hDymJ6 kNkN nlmnbsizbnlmnbsizb

xsMbsizxsMbsiz



Contaminated Soil ManagementContaminated Soil Management
hDymJ6 hDymJ6 kNkN nlmnbsizbnlmnbsizb

xsMbsizxsMbsiz
•• 1999 Phase I:1999 Phase I:

–– Reviewed current/historic Reviewed current/historic 
potential areas of concern, potential areas of concern, 
site visitsite visit

•• 2000 Phase II:2000 Phase II:
–– Determined occurrence and Determined occurrence and 

extent of contaminationextent of contamination
–– Found localized areas of Found localized areas of 

zinc, lead and hydrocarbon zinc, lead and hydrocarbon 
contaminated soilscontaminated soils

•• !((( yKo3X6 !((( yKo3X6 
vmQ/sizvmQ/siz::
–– euDlQ5 mNsJ6Fbwhmi euDlQ5 mNsJ6Fbwhmi 
whmlbsymJ5, whmlbsymJ5, kNzkNz
euDlAeuDlA

•• @)))u @)))u xwXzxwXz
vmQ/sisJ2vmQ/sisJ2
–– cspnvilAcspnvilA cspnbsizcspnbsiz
xml xml cktQcktQ hDymmz5hDymmz5

–– s/Cws/Cw n=C/n=C/nwnw tyJ4n/w5 tyJ4n/w5 
xeinwlxeinwl xml s3hDJw5 xml s3hDJw5 
kNuo3g5 hDtEJ5 NilQ5kNuo3g5 hDtEJ5 NilQ5





Overall Objectives ReclamationOverall Objectives Reclamation
gCZENhbq5 gCZENhbq5 ckwgickwgi==izkizk

sttbsij5sttbsij5
•• To comply with Fed and To comply with Fed and 

Territorial RegulationsTerritorial Regulations
•• Mitigate or prevent Mitigate or prevent 

release of contaminantsrelease of contaminants
•• Aesthetically acceptable Aesthetically acceptable 

conditionsconditions
–– Considering: economics, Considering: economics, 

climate, original land climate, original land 
condition and future land condition and future land 
use.

•• ==gDgD v?mf5 v?mf5 kNKulkNKul
moZqimoZqi moQxo5moQxo5

•• yxm4tbsbwolt4 yxm4tbsbwolt4 
kctlQli5 hfN3g5kctlQli5 hfN3g5

•• kNozbkNozb xeymizxeymiz
NmQ/s/Exo4NmQ/s/Exo4
–– whmQlQ5: rNs/4nst5, whmQlQ5: rNs/4nst5, 
kNzkNz, , ckwgickwgi==iziz
kNzkNz xml xml yKitiyKiti
kNzbkNzb xgbsinzxgbsinz.

use.
.



Metal Contaminated SoilsMetal Contaminated Soils
n=C/4n3j5 hDbsymJ6 n=C/4n3j5 hDbsymJ6 kNzkNz

•• Numerous area where metal Numerous area where metal 
contamination is present contamination is present 
including:  waste rock and including:  waste rock and 
rockfillrockfill areas, surface areas, surface 
stockpiles, process barge, stockpiles, process barge, 
shiploadershiploader dock, conveyor, dock, conveyor, 
concentrate storage concentrate storage 
building, tailings pipeline building, tailings pipeline 
and thickener, and thickener, snowdumpssnowdumps

•• Estimated clean up quantity Estimated clean up quantity 
is 92 350 mis 92 350 m33

•• Soil will be excavated and Soil will be excavated and 
disposed undergrounddisposed underground

•• Excavated areas to be Excavated areas to be 
regradedregraded where necessarywhere necessary

•• kNsJ6 skglt4 n=C/4n3j5 kNsJ6 skglt4 n=C/4n3j5 
hfbsymJhfbsymJ sfxsfx wMslt4: wMslt4: 
d/NbsJ6 s/C6 xml d/NbsJ6 s/C6 xml 
wlgymJ5 s/Coh3bsvig5, wlgymJ5 s/Coh3bsvig5, 
czig5 ctytbsymJ5, czig5 ctytbsymJ5, 
gM4b=atbsymJ6, gM4b=atbsymJ6, suxjsuxj
syv3b3=syv3b3=slisli gM4b3=4, sw/3g6 gM4b3=4, sw/3g6 
syv3bs5, y3lx6 syv3bs5, y3lx6 
n=C/n=C/nfnf==slisli w][lw][l, xuxf3l2 , xuxf3l2 
h9lx xml ei3yJt4, h9lx xml ei3yJt4, 
xSbw/wxSbw/w=l=l

•• whmQ/sJ6 nlm3nbsixg6 (@ whmQ/sJ6 nlm3nbsixg6 (@ 
#%) r4XEyymJ5 #%) r4XEyymJ5 xqizxqiz

•• noA3bsli W/bsix3g6 noA3bsli W/bsix3g6 
gxXzgxXz kNslkNsl
xbig3jbscixLixbig3jbscixLi

•• noA3bsJ5 gxXohbsviExo4 noA3bsJ5 gxXohbsviExo4 
wMzymlxiq5   wMzymlxiq5   





Petroleum Hydrocarbon Petroleum Hydrocarbon 
Contaminated SoilsContaminated Soils

s3hxlj5 hDbsymiq5 kNw5s3hxlj5 hDbsymiq5 kNw5
•• Hydrocarbon contaminated Hydrocarbon contaminated 

soils are present at the process soils are present at the process 
barge area, oil storage area, barge area, oil storage area, 
diverse abovediverse above--ground storage ground storage 
tanks tanks 

•• Approximately 36 700 mApproximately 36 700 m33 of of 
contaminated soil (including 20 contaminated soil (including 20 
000m000m33 metal contaminated soil metal contaminated soil 
from the process barge) from the process barge) 

•• Boreholes test have indicated Boreholes test have indicated 
that permafrost restricts that permafrost restricts 
contaminationcontamination

•• s3hxlj5 hDbsymJw5 s3hxlj5 hDbsymJw5 
NlNwbsymJ5 sfNiS5 NlNwbsymJ5 sfNiS5 
gMb3=u, s3hxlc=u, gMb3=u, s3hxlc=u, 
xpQqg5 kNs2 czig5 xpQqg5 kNs2 czig5 
s3hxlcstQ/sJ5s3hxlcstQ/sJ5

•• wmcwmc #^ &))#^ &))ubiubi
r4XEyymJ5 hDymJ6 r4XEyymJ5 hDymJ6 kNkN
GwMsliGwMsli @) ))) @) ))) 
rXEyymJ6 n=C/4n6 rXEyymJ6 n=C/4n6 
kNkN b?zb?z gMb3=uzg6HgMb3=uzg6H

•• wfbbslt4 x4mbsymJ5 wfbbslt4 x4mbsymJ5 
NlNwyymJ5 dxawN3g5 NlNwyymJ5 dxawN3g5 
hDt/qg5hDt/qg5





Petroleum Hydrocarbon Petroleum Hydrocarbon 
Contaminated SoilsContaminated Soils

s3hxlj5 hDbsymiq5 kNw5s3hxlj5 hDbsymiq5 kNw5

• xg3bszDmZ/3g6xg3bszDmZ/3g6
–– whob3=whob3=ouou
nlm3nbsZ/3g6 nlm3nbsZ/3g6 
n=C/4nj5 hDbsymJ6 n=C/4nj5 hDbsymJ6 
Gh3l gMb3=4HGh3l gMb3=4H

–– nlA3bsif5 gxX4 nlA3bsif5 gxX4 
kNs2 xbkbsoZJ6 kNs2 xbkbsoZJ6 
dxawN3g3j5dxawN3g3j5

–– s3hxl=i3bcsqiz s3hxl=i3bcsqiz 
kNkN noA3bsJ6 kNs2 noA3bsJ6 kNs2 
xbk3bs/qg6

•• Preferred Treatment Preferred Treatment 
OptionOption
–– Treatment technology Treatment technology 

limited by metal level limited by metal level 
contamination (I.e., barge contamination (I.e., barge 
area) area) 

–– Soil to be place in Soil to be place in 
underground within underground within 
permafrost areas.permafrost areas.

–– Free phase petroleum Free phase petroleum 
hydrocarbons will not be hydrocarbons will not be 
placed underground xbk3bs/qg6placed underground



Northern Community BenefitsNorthern Community Benefits
sxN3us kNosJ5 wvJyx4nq5sxN3us kNosJ5 wvJyx4nq5

•• Potential benefits:Potential benefits:
–– Disposal assetsDisposal assets
–– Decommissioning Decommissioning 

contracts and contracts and 
employmentemployment

–– PostPost--closure closure 
monitoring and monitoring and 
training

• wvJtsgwNExo5wvJtsgwNExo5

–– WQ/sJmJi3g5 WQ/sJmJi3g5 
WdtQ/sJ5WdtQ/sJ5

–– wAtEiqk5 wAtEiqk5 
vgCbgwNExo5 xml vgCbgwNExo5 xml 
WNhx3=sJNixiq5WNhx3=sJNixiq5

–– mg/six3tlA mg/six3tlA 
mg/mg/stlAlstlAl
cspntslt4 cspntslt4 
woixtbslt4l

training

woixtbslt4l



Reclamation ComponentReclamation Component
sttbsizbsttbsizb ckwgickwgi==iqbiqb

wloq5wloq5

Post Closure Site ManagementPost Closure Site Management
mg/mg/s?oxtlAs?oxtlA bwvibwvi

xsMypclixsMypcli



Post Closure Site ManagementPost Closure Site Management
mg/mg/s?oxtlAs?oxtlA bwvibwvi xsMpclixsMpcli

•• Phase I  Phase I  
–– C&R activities to take placeC&R activities to take place
–– Surface leases to be Surface leases to be 

maintained by companymaintained by company
–– Ongoing presence by Ongoing presence by 

ComincoCominco staffstaff
–– Phase I expected to end in Phase I expected to end in 

October 2004October 2004
–– Monitoring:Monitoring:

•• Routine MonitoringRoutine Monitoring
•• Testing of Testing of remediatedremediated

soilssoils
•• Vegetation Sampling

•• yKo3X6 WoEx4n6yKo3X6 WoEx4n6
–– mgizmgiz xml xml ckwgizkckwgizk
sttbsisttbsi vJytbsix3g5vJytbsix3g5

–– kNs2 kNs2 cziczi xggx3i5 xggx3i5 
Wym/sqNlt4 v7XisJ3j5Wym/sqNlt4 v7XisJ3j5

–– vuff5 WNhx3tq5 vuff5 WNhx3tq5 
mDoeugcwN3limDoeugcwN3li

–– yKoxXzyKoxXz WoEx4n6 WoEx4n6 
iEsQ/sJ6 whoixg6 iEsQ/sJ6 whoixg6 
x4gX @))$ao3X5x4gX @))$ao3X5

•• cwpn3i6:cwpn3i6:
•• xfMwg3u cspnbsqN3lt4xfMwg3u cspnbsqN3lt4
•• cspnbsqNlicspnbsqNli kNzkNz
•• WDXoxJ5 cspn3bslt4WDXoxJ5 cspn3bslt4

Vegetation Sampling



Post Closure Site ManagementPost Closure Site Management
mg/mg/sinzbsinzb mDoeult4 mDoeult4 xsMbsizxsMbsiz

•• Phase IIPhase II
–– 11--2 day site inspections to be 2 day site inspections to be 

conducted in 2005, 2006, conducted in 2005, 2006, 
2007, 2009 &  20112007, 2009 &  2011

–– Sampling of Sampling of GarrowGarrow Lake Lake 
stabilitystability

–– Temperature readings from Temperature readings from 
landfillslandfills

–– OceanOcean--going surface water to going surface water to 
be  sampled for metalsbe  sampled for metals

–– Inspection of main surface Inspection of main surface 
structure areas, subsidence structure areas, subsidence 
areas, mine entrances and areas, mine entrances and 
roadwaysroadways

–– Vegetation samplingVegetation sampling
•• Review of data in 2011Review of data in 2011

–– if site is stable then land if site is stable then land 
returns to the Crown

•• xwXEobzxwXEobz vmQ/sizbvmQ/sizb
–– sluslu mDilimDili cspnbslicspnbsli
@))%ao3X5, @))^aoX5, @))%ao3X5, @))^aoX5, 
@))&soX5, @))(aoX5 @))&soX5, @))(aoX5 
@)!!@)!!ulul

–– w=w=cspnbslicspnbsli by by QxDQxD
hiXoxqvlxmz5hiXoxqvlxmz5

–– bEsj3XoxJ6 bEsj3XoxJ6 cspnbslicspnbsli
n=C/4ncmz5n=C/4ncmz5

–– wcspnbslt4 wcspnbslt4 czcz kNs2, kNs2, 
ns/s=ns/s=symJlsymJl, , s/Cyss/Cys=j =j 
wy3b3=q5 xml xdtq5wy3b3=q5 xml xdtq5

–– WDgq5 cspnbslt4WDgq5 cspnbslt4
•• bwfxbwfx cspnDtcspnDt=i5 euD/slt4 =i5 euD/slt4 

@)!!ao3X5@)!!ao3X5
–– kNkN ckwqN3X5 =ckwqN3X5 =gDgD v?mfkv?mfk
sttbslisttbsli

returns to the Crown
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