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kNosizi4 NlNw3yi6

Niy=4 s/C4ys6=4 er3bl4u5g6. kNs5 wlxi5 n=4ni4 fy6yx4ni4l s/C4b6=sJ6 WdtQ/s9lil

v8p8f_f8i4 s/C4ys3t5 x7ml bwmz5 WQxCu s/C4ysq8N3Lt4 !(&^_u5. Niy=4 s/C4ys3=4

s/C4bD8iMs3g6 n=4ni4 fy6yx4ni4l ytWE @))@_u x7ml m8N mg=4ymo3Li. W=4JxaMaJ6

x?tz st6tbsli x5b3Nq5gu4 wkd9lQ5 kNK5us5 x7ml kNz x?tz wiQ/sJ8N3li

wkc3=sJ8N3li wkq8k5 kNc3tsJk5. BxmM4f5 w4Wx3J4u wMscbsixME4ix3mb s/C4ys=4

mg/sizk5 X3Nstq8k5. v8p8f_f5 xq3ym9ME4g5 wMscbsdp9ME4Lt4 euD/siq8k5 X3NstsJ5

tAux3tsJ9l euDcbs5tx3lt4 xq3bsix3li kNK5u wuoEp4f5 vtmpq8k5, Z?mgc4f8k9l x7ml

Z?m4f5 kNK5u.

bm3u4 xg3bsix3g5 nl7m3nwo3Xb ttC3ymJ5 b-?i. Nw4oQx3ym9li ttC3bsJ6 nl7m3nwiz

ckwoz1mz5 sfxaJ5 xbi5g5.

!. bm3u4 kNs5 wlxi s/C4ysDt5 x7ml kNystDJw5 xsMstDJw5

xs9M3tbslt4l8i5 sux3Jx4f5 s?l8i5 kNs5 wlxkx3c3bslt4.

dxaw8N3iz kNs5 x5b3Nq5gu9lt4  wosc3bsix3g5 xg3bspxq5g6 d/N3bsJ5

Wdt5. bm3u4 SMb3=s5 Xq5 mg/six3g5 yu4bs=4lt4.

@. v8p8f_f5 vt5tymJ5 cspNh4ym9lt4l ckwJbsJ8N3iq8i4

s/C4ys6bsJ5 x?t5t8k5 x7ml cspNhc5bw8NoZ9lt4. m8Nj5

cspym/q5 NlNw3yymJ5 NuME4mzb n=4nDJw5 s3hxlDJw9l

nl7m3bs/Exo5 kNu5g5. v8p8f_f5 gxXzi4 W/wlt4 kNs5

wlxkxcwJmJ5 wlxil dxaw8N3guli x5b3N0pxqm5 x?t5t8k5.

#. s/C4ys3t9lQ5 f=/sc5b3ymJ6 wu6lf f=/s?9oxymJ6 byoxEymJj5.

mD9lt4 f=-=sc5b3ymJ4. Wcb wu6j5 f=/s9li Wcb kNj5

f=/s9li. wu6u4 cspn3Lt4 gryMs3g5 wus5 wu5tx?sizi4 cspnst5

ttC3bsymJ6 mo4bsizi4 kNK5u wuoEp4f5 vtmpqb xe4ym/zi4.

$. f=/sifw5 wu6j5 wmiq8N3ix3g5 x7ml kNj5 f=/sifw5

ns/six3Lt4 $_i4 wyZi4 wJtQJu4 G!.@%_ubH gxX4u4 e3i3bu4 x7ml

c4v8ixA5 gxXgw8N3u4. gxX4v8i3 s3dy?9oxiz whmQ/s9li

WcystymJ6.

%. gM4b3=4 WdtQ/s4m5 wm3usboEp4f8k5. Z?mgc4f5 WJmAt4

xg3bsq8N3li s3n4nw=sli. s3hcst9l xvsNC/3mb bwmwgmAt4

ryxi xe4yJcMsqg6 ho.
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^. x6dt5 u5b3=oxzJ6l gM4b3=4jxzJ6l w4Wx3J4j5 Niy=4j9l

byoxEymJj5l WdtQ/s4m5 kNK5u Z?m4f8k5 bwmwizk5

wMQ/scbsq5g5 Niy=s5 mg/sizk5 X3Nstj5. xg3bsix3iz

yKi4n5t8i xsMbsq5g6 v8p8f_f8i5.

&. mgymo3t9lA x0p}Qq5g5 whmQ/symJZlx5 xg3bsJ8N3g5 w4lw9l xyq9l Wdtq5.

m8Nj5 tr9Li n3egc3ymq5g6 WJmJbsJi4 xq3bsymJi4 Z?m4f8k5 kNK5u

xyq8k9l WJmymJk5,  bwmw8izk5 v8p8f_f5 Wd/tA5 W/ExcCu }W/wix3g5

w4li4 bm3u4 w4lw5 }W/3bsix3g5 ryxi Z?m4f5 kNK5u w4ldtq5 W/3bspxq5g5.

WQx3ix3g5 @))$_u.

*. kNystDJw5, nNDtDJw5 xyq9l xgD8N3g5 bwvi5g8i3ix3g5.

v8p8f_f5 cspn3ix3g5 xCAk5 &_k5 x?tz ckwo?9oxq4vlx3mz5 cspnc5b3lt4. v8p8f_f9l

cspmt5tc5b3ix3g5 BxmM4f8i4 w4Wx3J4u cspn3i3ui4 ttC3ymJi4. x3CA & xiA3Xb cspnaJ5

euD/six3g5 bwvil xe4yix3g5 cspnw8NExc3mz5. v8p8f4f5 ckwq8ixChQ8NJ5 kNzi4 x7ml

kNdtz st3tbsli Z?m4f8k5.

v8p8f_f5 cspmct}Q4ix3g5 BxmM4f5 w4Wx3J4u x7ml Z?m4f5 kNK5u wcNw/3t5tNh4lt4

w4Wx3J4usi4 nl7m3nwo3Xb. wMq5 w4Wx3J4us5 cspm4mb s/C4ys3=4ul wcNw/c5b3ym9lt4

wvJD8N3g4nsQ9lt4l wcNw/cbslt4 WJmAt4. W=cgw8NExo5 skq5gZlxi4 wo8ixDmJ5 x7ml

v8p8f_f5 wvJCh4ixEK5 WoEctc3lt4 BxmM4f8i4 w4Wx3J4u x7m Z?m4f8i4 kNK5u.

w4Wx3j4usb3u4 wcNw/3gcC/3uJ6 Z?m4f8i5 wcNw/3tbsli gnsmt5tpsJu4. gnsmt5tp

cspmt5t?9oxli Z?m4f8i4 v8p8f4f8i4l wcNw/4n3bcoCz5, wo8ix3gc3ixCz5 s?li5

xr5gCstJc3ixCz is=x4nsJi4.
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scsy4n9ME4iz3g5 Nw4oQx3ymJ5

Niy=4 s/C4ix3=4 WQ/sJ6 v8p8f_f8i4 WdtQ/sQ9lt4l SMw4Kxg4f8i4. bm3u4 v8pf4_f4

Wdtctq9l SMw4Kxg_f5 Wdtc3mb xsM5t9lt4l xyq8i4 s/C4ix3=4i4 vNbu x7ml

kN3JxuZM4g5. v8p8f4_f5 Wdtc3ymo3g5 bwmz5 !((^_u5.

s/C4ix3=sJ6 vNbs5 srs3b3gzi er3bl4u. s/C4b3=sJ6 x3?3g5 vq3Lxb wlxi5g6 kNaxtA5

&#_u5g6. x?tz srs3b3gu5gtg5 i4Mh4gu5Li, mnslxq9li, dxaw8N3ic3Li x7ml xqi3nsJ6

WD3gcQ9Li kNgw8NsJ6 s/Ccs3Li, bm8N ciQ/z s/C4b3=sJ5  WD3gcqlx3izk5

smJc5txq5g6.

wkw5 kNc3g5 BxmM4f5 w4Wx3J4u, wkQx4ic3g6 &))_i4, szy4ic3g6 @%_rMub_u4 x3dt4f5 Niy=4j5.

tr5gcc5b3g6 s/C4ys3=4 x7ml w4Wx3J4 slc3li trc5b3g6 hS3g5 czbh6 wcl4i5. Wdt5

syv3b3bsh5 sux3Jx4f5 sux3Jxc3nsizi WNhxDy5 !$ wlxi wmsoCz5.

Niy=4 s/C4byQxMs3g6 !(&^_u x7ml bwmz5 s/C4bw8N3li tr9LA ytWE @))@, b-?il slzi

mg=oMsE9li WJtQ9lA s/C4b3bsJ8N3g5 n=4nw5 urlxo3mb rNs/4nstQNhQxzi4. n=4nsiz

s/C4b3bsMs3g6 kNs5 wlxi5 SM3b3Lt4 x7ml yco/s9li n+C/4n6  x7ml fy6yx4n6

ycoa3tbs9li. yc9o5t=4 nl7m3nw=4 seq8ic3gu4 @,@)) b8{_u4 sl3j5 ycot5tc5bMs3g6.

wcNw/3tsj\J5 b-?i wic3Lt4 kNozi, nN/sif9li s/C4ys3=s5 w4ldtq8k5 nN/so3t9lQ5.

kNozb WdtQ/q5 sfxaJ5 g4yx3=4,ttC4f=4, wo8ix3=4,Wax3=4,iE/3g3=4, xqCE/sJ9l. s/C4ys3=4

wcNw/3tcc5bMs3g6 !&!_i4 xsMt9lA mgizk5 tr9Li, wcNw/3tco3g6 skq5gi4 $_u5 *_j5

wkQx4tQJ5 WdtQ/sj5 vmQ/s5txCh4lt4 x7ml x?tzi4 cspn3X9ox9lt4l WJ8Nstzi wu3j5

W/Exc3tbsiz mo4lA.

WQx3o3t9lA wMz xro3h3bsMs3g6 Z?m4f8k5 kN5yx3u GZ?msMs3g5H wMq9l w4lw5 WdtQ/s9lt4

Z?m4f5 kNK5u GkNK5u Z?mw5H. b4fx WdtQ/q5 sfxaJ5 wMq5, g4yx3=4,

wmcst4f=z5,f=3b3=4f=z5,w4lw5, x6dt gM4b3=4u5 u5b3=4j5 w4Wx3J4j9l xyq9l WdtQ/q5.

nl7m3n3bsiq5 Z?m4f5 Wdtq5 vmQ/six3g6 Z?m4f8k5 kNK5u.

gM4b3=4 Wdtq/s4m5 wm3usboEp4f8k5. nl7m3n3bsiz vmQ/six3g6 Z?mgc4f8k5.

Z?m4f5 knK5u x7ml BxmM4f5 w4Wx3J4u wk4i4 gnsmt5tJ5 WdpME4vlx3lt4l xg3bsq8ndp9lt4

Wdtq8i4 w4ldtq8i4l nN=DJw9l. }m8j5 tr9LA Z?m4f5 kNK5u mD4i4 WQx3t5tymo3g5 Wcb

cspn3t5tlt4 wkyq8k5 x7ml rNs/4n3iq8k5 ckwJbs?9o3ym4mz5 mg/siz Niy=4 x7ml Wcb

NlNw3yQx3Lt4 cspQx3lt4l xg3bs4v8iDi vkwozZ/3mz5 xg3bs4v8iDi. v8p8f4_f5 wvJ3gw5tx3g5

xg3bs4v8iDmizi4 ck3gctc3ym9lt4l xpctc3X9oxlt4l m8Nj5 WbE/s?9oxJ8N3mzb WdtQ/q5.

bwmw4vlx3t9lA, v8p8f4_f5 vJy/Exc3mb nlm3nwlt4 xrrM4fzJ4f5 wloq9l NlNw3ym5tx3Lt4

ckwosC/3mzb X3NstQ/q8i xpctcw8NDmJ5 xqctQMsq8i3ui4 xqctQ5txDt4 ryxi.
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v8pf4-f5 d=xh4g5 w4l4Jx6 nN=4 is=xE/sJ8N3izi4 s/C4ys3tk5 xtc3g5 K9-t8_u4. W/wJmJ5

kt4t3lt4l et3usk5 s/C4ix3=sJj5. is=xaiz wvJt4m5 kNK5usk5 xgtc3gu4 Wdt3Jxu4

xg3bsix3lil srs3b3gusk5. vmQ/siz nl7m3n3bsizl gxXz hD3N3gc3g6 vmQ/six3g6

Niy=4f8k5, Wdtc3tsiq8k5 WJ8Nstc3iq8k9l.

b8N sivoxEymJ6 xtc3g6 Niy=4u @))$_u nl7m3n3bsiz x7ml mg/sizk5 X3Nst, vt5tymJ5

cspn3bsc5b3ymJi4 x?toEJi4, wloq8i4 cspn3Lt4, wloq8i4l vtmstc3Lt4 x7ml

xq3bsNh4t9lQ5 scsysc5b3ymJ5 WQx3Li =KxE @))@_u5 X3Nst5 yK9o3X5 nebsn3t9lQ5.

bwmz9l v8p8f_f5 W/E3yym9lt4 xq3bsym9lt4l kNK5u wuoEp4f8k5 cspnDm9lt4 xtc3g6

x?tzi4 cspn3i6  WQx3bsMs3ymJ6 vmQ/s9li v8ko4f8k5 x7ml Wcb cspn3isJ6 xtc3g6

wkw5 tuq8k5 smJk9l x5b3N3gi4 cspn3i6  WQx3bsymJ6 vmQ/s9lil /4{ Kw5K5f8i5.

b4fx sivoxEymJ5 wlo4v8iq8i4l ttC3bsym9lt4 NlNw5tx3ym9lt4 wloq8i4

nl7m3nwi3jzJi4 x7ml mo4ym9lt4 Wd/sJi4 mod/sJi4 wu3j4 WJNstzi sc3ymJ5. vtmp5

xgD8N3g5 ttC3ymJi4 cspn3t5tv8iCh4ft4 wloq8i4 x7ml b4fx X3Nst5 Nm4vlx3mzb euD/slt4.

xq3bsNh4ix3g5 v8p8f_f5 X3NstQ/3ui4 wuoEp4f8k5 vJyQx3tbsix3mb X3Nstu5g5 xe5tx3ymJ4f5

eM7usJ4f9l.

c8p8f_f5 nl7m3nwJmJ5 xe5tx3ymJu4 mo4ymJu4l xgxZsJu4 xtc3g5 s/C4ix3=5 nl7m3n3bsiq8k5

xgxZ6 kNK5u G@))@H x7ml wvJtix3g4f5 kNK5usk5. gCZE/sJ6 nl7m3nwi3j5 mo4ymJ6

xgxZsJu4 sc3ymJu4 wm8N: s/C4ix3=5 x?t5t8k5 wk4k9l x5b3N3bwomlt4.

nl7m3nwiz5 xg3ix3g5 x?tzi5gi5 s/C4i4 gxX4i4l x5b3Nq8i3nsd9lA x7ml xfisJj5

mgymw8N3ix3m5. nl7m3nwJt=i5 wu3lfw5 x7ml kNs5 wlxiz3ifw5 s/Cgw8Nw5 kNs5

wlxkx3c3bsix3g5 dxaw8N3gj5 s?li5 ns/slt4 dxaw8N3gu9lt4. bwm8N5bs3 W/six3uJ6

x4b3=4. dxaw8N3izk5 kNs5 czkx3c5bpxq7m5 hD3N3gc3g65 wu6. c4v8ixA5 co3yiz5

whmQ/s9li sdy?9oxZ/3iz.

nl7m3nwiz whmQ/sJ6 W/EC/ChQ/s9li xCA4k5 m3D4i @))$ x7m @))%. eM7usi3nsgw8NExo5,

x7ml eMusi3n4fCh4ix3g5 xJ3Nq4vz5. xgizJ5 ttC3ym9lt4 wloq8i4 ckwos3ix3iq8i4 bKz

wMcystJ5 mg/sizk5 xgi ckwbsix3g5 h3l f=3b3=4 ck3 nl7m3n3bsix3mz5 x4b3=4l ck3

nl7m3n3bsix3mz5. Wlx3iE/q5 @))$_u x7 @))%_u sfxaJ5:

!. gxX4u4 e3i3bu4 wJic3li !.) ub wJtc3g6 wo/sli czk5 f=3b3=s5 x7ml

v4v8ixA5 woE/sli ).@% ub wJic3g3 gxXgw8N3 ysC3l, nw/sAi

dxaw8No3ix3m5 x7ml v4viz sdy?9oxZlx3t9lA yM ckwqNC/3g6.

@. wuxiz ! ubsli wmk5 f=/sc5b3ymJ3 byoxEymJj5 wusicw8N3tbsix3g6

czi.
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#. nN/sli fos3bsli wuDJ4 f=3b3==i3j5 f=tbs5bwomli wlxk5 x?bA5

fos3bsli.

$. s/Cgw8Nw5 kNs5 wlxiz3ymJ5 wlxkx3c3bslt4 s/li5 ns/slt4

%. cwc4n3bsli miCz co3bslil e3i3bu4 gxX4u4 s/C4b3=sc5b3ifw5 wl5g3ymJ5

wJic3gu4 !.(%_ubu4 e3i3bu4 x7ml ).@%_ub ysC3u4 v4v8izkx3ylt4 b4fx

kNuz3ymJ5 s/Cgw8Nw5 dxaw8N3gu5tbslt4 ns/slt4.

^. co3ylt4 wJic3gu4 !.(%_ub wJic3gu4 e3i3bu4 gxX4u4 x7m ).@%_ubu4 wJic3g6

ysC3u4 c4v8iElis4 x4b3==i3j5

&. W/3bsli nN=5 wk4k9l w4lQ/sJ=i5 xgD8N3g9l isDbsJ8N3Xb isDbslt4

nisiq5 kNs5 isDbsq5g5 xsM3tbsix3g5 wlxkxc3bslt4.

*. X5b3nq5g5 Wdt=i5 hD3N3gcq5g5 niDJw9l kNs5 wlxkx3c3bslt4.

(. gxXw5 s3hxlDJc3g5 W/3bslt4l8i5 s?li5 ns/slt4 s/li5 kNs5

wlxkx3c3bslt4

!). cspnsti4 w4oE4ylt4 miCs5 sdizi4 cspnsbsix3gi4 cktQl

xs4X9oxtQ4mz5 cspnst5

!!. x?tz cspn3bsc5b3li xfisJj5 bwmwq8N3ix3mz5 cspn3bsc5b3li.

cspn3bsymix3g6 xCAk5 &_k5 G mD4 xCA4 nl7m3nwlt4 x7ml xCA b9om5 cspn3lt4H wQx3li

@))$_u5 @)!)_j5. WcystlQ5 wus5 cspn3bsiz, miCs5 sdiz, wlxl ns/symJ6

cspn3bsc5b3li s3diz. B4fxl cspnsbsJ5 xsM3tbsc5b3lt4 kNK5u wuoEp4f8k5 be5 WzH5

xiACzb, x7ml xCAbm5 nN4v8iExo9l W/E3bslt4. xCA & xiA3Xb euD/six3g6 bm8N

nl7m3n3bsymJ6  ckwo?9oxq4vlx3mz5. euD/siz ckwozZ/3mz5 ttC3bsymli gi/six3g6

mp @))&_u. bwvil , cspix3g5 cspnwNExc3mz5 s?li5 kNz gi/sJ8N3y4mz5 Z?m4f8k5
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C o m m u n i t y  S u m m a r y

The Nanisivik Mine is located on northern Baffin Island. It is an underground zinc-lead mine which is
owned by CanZinco Ltd. and has been in continuous operation since 1976. The Nanisivik Mine stopped
producing zinc and lead concentrates in September 2002 and is now permanently closed.  An important
part of mine closure will be ensuring that the site is returned to a condition that protects the health and
safety of Nunavut residents and permits the continued use of the land by local residents.  The Hamlet of
Arctic Bay will play an important part in the mine closure plan. CanZinco Ltd. is committed to ensuring
that this occurs through the distribution of a Mine Closure Plan that will be reviewed by all stakeholders
and ultimately approved by the Nunavut Water Board, DIAND and the Government of Nunavut.

All of the proposed mine reclamation work is described in this report.  A short summary of the proposed
work is listed below.

1. All underground equipment and machinery will be either shipped from the Nanisivik site for use
elsewhere or disposed of in the underground mine. The continuous permafrost in the underground
mine will provide a secure location for obsolete equipment.  All mine entrances will be permanently
sealed.

2. CanZinco has collected extensive information about the effects of the mine on the environment and
will continue this information collection process into the future.  So far, this information has
identified some specific areas on the mine site where the soil is contaminated with metal and/or
hydrocarbon (that is, diesel fuel).  CanZinco has proposed to put this soil back into the underground
mine where the permafrost will ensure that the soil will remain in isolation from the surrounding
environment for all time.

3. The tailings generated from the milling operation at Nanisivik have been placed in a containment area
at West Twin Lake.  There are two tailings deposition areas.  One area contains tailings that are
underwater and the other area contains tailings that are above water. Water sampling by CanZinco has
shown that water meets the water quality criteria set by the Nunavut Water Board.

4. The tailings that are now underwater will be kept underwater and tailings that are now above water
will be covered with over 4 feet (1.25 m) of shale plus a gravel cap that will ensure permafrost
formation in the tailings and the base of the cover.  Extra shale will be included to protect the tailings
from global warming.

5. The dock at Strathcona Sound is owned by the Department of Fisheries and Oceans (DFO).  The
Federal Government may choose not to remove the dock and to continue to use it as a refueling depot.
The fuel tanks could also be a beneficial addition to this kind of operation but this has not yet been
decided.

6. The roads connecting the airport, dock, Arctic Bay and Nanisivik to East Twin Lake are owned by the
Government of Nunavut and are not part of Nanisivik’s closure plan.  The future use of the airport
and the roads is not under the company’s control.
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7. There are many ideas for using Nanisivik and some other mine buildings after the mine closes.  So
far, these ideas have not been made into a plan that has been agreed to by the Government of Nunavut
and others.  Therefore, CanZinco is required by law to tear down the entire town and mine buildings
except those that are owned by the Government of Nunavut.  This will start in 2004.

8. Machinery, tools and other useful items at the mine will be removed.

CanZinco will monitor the Nanisivik site for 7 years to ensure there are no long term environmental
problems. CanZinco will also keep talking to the Hamlet of Arctic Bay during this monitoring period.  At
the end of 7 years, the information will be closely examined and the need for continued monitoring will
be decided.  CanZinco expects that the mine site will be seen to be in a good condition and that the
Surface Lease can be returned to the Government.

CanZinco will work with the Hamlet of Arctic Bay and the Government of Nunavut to find jobs for local
residents to help with the reclamation work.  Some residents have experience working at the mine site and
might be able to help as soon as the work begins, if they wish.  There might be opportunities for a few
people to take training at the site and the company will try to help these people, working in cooperation
with the Hamlet and the Government of Nunavut.

Levi Barnabas is hired by the GN to be a liaison officer.  This means that Levi can help people to talk to
the GN and to the company about jobs, training or bidding on mine items for sale.
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E x e c u t i v e  S u m m a r y

The Nanisivik Mine is owned by CanZinco Ltd., a division of Breakwater Resources Ltd.  Both CanZinco
and its parent company, Breakwater, own and operate mines elsewhere in Canada and around the world.
CanZinco has owned the Nanisivik mine since 1996.

The mine site is located in the Canadian Arctic on northern Baffin Island.  The mine site lies on the south
shore of Strathcona Sound at approximately 73 degrees north latitude. The environment around the mine
site is typical of the arctic region and is characterized by cold temperatures, low precipitation, continuous
permafrost and largely barren surface soils, which render the mine area poor for vegetation coverage and
wildlife use.

The Inuit Hamlet of Arctic Bay, population 700, is located approximately 25 kilometres by road west of
Nanisivik.   Access to the mine site and to Arctic Bay is via scheduled jet air service from Iqaluit.  Freight
is delivered to Nanisivik via ship during the 14-week open water season.

Nanisivik commenced operations in 1976 and operated continuously to September 2002, at which time
the mine was permanently closed due to the depletion of economic ore reserves.  Sulphide ore was mined
primarily by underground methods and milled on-site to produce lead and zinc concentrates.  The mill
operated at a nominal 2,200 tonnes per day.  Mine personnel resided in the town of Nanisivik, which was
constructed as part of the mine facilities.  The town facilities include a school, church, post office,
recreation center, dining hall, houses and apartments.  The mine employed 171 people when operating
and, since closure, has employed a skeleton crew of 4 to 8 people to preserve the assets and conduct
environmental monitoring work required by the Water Licence.

The development of the mine was partially funded by the Government of the Northwest Territories (as it
then was) and some of the town facilities and infrastructure are currently owned by the Government of
Nunavut (“GN”). These facilities include the church, town water supply, sewage treatment system,
housing, the road from the dock to the airport and to Arctic Bay as well as other infrastructure.
Reclamation of these GN-owned facilities is the responsibility of the GN.

The dock is owned by the Department of Fisheries and Oceans.  Reclamation or continued use of the dock
is the responsibility of the Federal Government.

The GN and the Hamlet of Arctic Bay have publicly expressed a strong interest in identifying and
implementing plans for the continued use of the town of Nanisivik and some of the industrial buildings.
To this end, the GN initiated two projects: to identify the possible socio-economic impacts of the mine
closure on the Hamlet of Arctic Bay and to identify and evaluate alternatives for continued use of the
Nanisivik mine facilities. CanZinco shares this interest in identifying alternatives for continued use and
has contributed to these projects and is currently conducting negotiations with the GN for the possible
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transfer of ownership of some mine owned facilities.  Nonetheless, CanZinco must proceed with
reclamation of the mine facilities in a cost-effective manner as described in the Reclamation and Closure
Plan and will continue to do so until formal agreements are in place to the contrary.

CanZinco is pleased to confirm that the Industrial Complex has been sold to another mining company,
Woldfen Resources Inc.  Wolfden intends to remove the facility from the Nanisivik mine site to its High
Lake property in the Kitikmeot Region.  This sale provides benefit to the Nanisivik site and to Nunavut
by keeping a useful facility in service for the continued benefit of northerners.  The liability for
reclamation of the facility and any contaminated soils continues to reside with CanZinco, as the mine
owner and licencee.

This report, Nanisivik Mine 2004 Reclamation and Closure Plan, is the culmination of an extensive
sequence of environmental studies, technical reviews, technical meetings and report approvals that started
with the submission, in February 2002, of the initial mine closure plan.  Since that time, CanZinco has
completed and received the Nunavut water Board’s approval for an Environmental Site Assessment
program conducted by Gartner Lee Limited and a Human Health and Ecological Risk Assessment
developed by Jacques Whitford Environment Ltd.

This report, accompanied by its attendant appendices, provides detailed technical descriptions of all of the
proposed reclamation activities and fulfills the specific requirements of the Water Licence in this regard.
The Board should be able to use the information presented here to conduct a technical review of the
proposed plans and to satisfy itself that the plans are appropriate and will accomplish the reclamation
objectives.  Ultimately, CanZinco requests the Board’s approval of the plans so that they may be carried
out in a timely and efficient manner.

CanZinco’s approach to reclamation and closure of the Nanisivik site is to conduct the work in an
efficient manner that follows the Mine Site Reclamation Policy for Nunavut (2002) and that promotes
benefits to northern residents. The primary objectives of the proposed reclamation and closure work are in
accordance with the Policy’s objective to “ensure the impact of mining on the environment and human
health and safety is minimized”.

The reclamation work is focused on utilizing the natural conditions to provide for the secure, long-term
closure of the mine site.  Reactive mine wastes, such as tailings and mineralized waste rock, will be
reclaimed by incorporating them into the permafrost regime either in the underground mine or beneath a
cover of inert material.  The same approach will be undertaken at the landfill facility.  The freezing
conditions will prevent contamination of surface water.  The required thickness of inert cover to ensure
permafrost formation has been calculated to include the estimated effects of climate warming.

The reclamation activities are anticipated to be completed in two years, 2004 and 2005.  Options exist to
potentially shorten this schedule and these will be pursued, where practical.  A series of stand alone
detailed design documents have been developed, which are appendices to this report, that describe the
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specific details of the closure designs for each of the mine facilities such as the tailings disposal area and
the landfill facility.  Some of the key reclamation measures that are proposed for 2004 and 2005 are:

1. Place a thermal insulation cover of shale (1.0 m) and a durable cap of sand gravel (0.25 m) over
exposed tailings to ensure that the tailings remain frozen and isolated from the environment even
under a worst-case prediction of climate warming.

2. Provide a minimum 1 m water cover over subaqueous tailings to prevent oxidation of tailings from
affecting water quality.

3. Construct an engineered outflow spillway from the covered tailings area designed to provide
environmental protection against an extreme flood (probable maximum flood).

4. Relocate mineralized waste rock to the underground mine or to open pits where backfilling is
required.

5. Contour and backfill open pits and place a thermal insulation cover that is thicker than proposed for
the tailings cap (1.95 m shale plus 0.25 m sand and gravel) to ensure that the waste rock and
mineralized wall rocks remain frozen and isolated from the environment even under a worst-case
prediction of climate warming.

6. Place a thermal insulation cover of shale (1.95 m) and a durable cap of sand gravel (0.25 m) over the
landfill facility, in addition to the shale that is already in place from mining operations, to ensure that
the tailings remain frozen and isolated from the environment even under a worst-case prediction of
climate warming.

7. Dismantle industrial and residential buildings and salvage components of economic value for
shipment off site or for sale locally.

8. Dispose of non-hazardous demolition debris and residual scrap materials in the underground mine or
in open pits where backfilling is required.

9. Remediate contaminated soils by covering in-place or by excavation and disposal in either the
underground mine or in open pits that require backfilling.

10. Install additional monitoring instruments to monitor ground temperature and depth of thaw in
reclaimed areas.

11. Conduct environmental monitoring of the site to confirm long term stability and success of the
reclamation measures.

Monitoring of the mine site is scheduled for a period of 7 years (a 2-year period of active reclamation
work plus a 5-year post reclamation period) from 2004 to 2010.  This will include water quality, ground
temperatures, general reclamation inspections and geotechnical inspections.  The results of the monitoring
programs will be reported to the Nunavut Water Board quarterly and annually and any maintenance work
that may be required will be completed.  At the end of the 7-year period, the effectiveness of the
reclamation work will be closely evaluated through a Comprehensive Performance Review, for which the
terms of reference are required by the Nunavut Water Board in March 2007.  At that time, a determination
will be made regarding the need for continued monitoring or return of the property to the government.
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1. Introduction

1.1 Proponent Information

Nanisivik Mine is wholly owned by CanZinco Ltd. (“CanZinco”), which is a division of Breakwater
Resources Ltd.  CanZinco is the sole operator of the Nanisivik Mine. CanZinco has its corporate office in
Bathurst, New Brunswick and that location is responsible for the administration of both the Nanisivik
Mine and the Caribou Mine.

Breakwater Resources Ltd. (“BWR”) is a Canadian company engaged in the acquisition, exploration,
development and mining of mineral properties with mines and mining interests in Canada, Tunisia, Chile,
and Honduras. BWR’s principal product is zinc concentrate and it also produces lead, copper and gold
concentrates, with silver as a by-product.  The concentrates are sold to smelters throughout the world.
Breakwater’s head office is located in Toronto, Ontario.

1.2 Overview of Nanisivik Mine

The Nanisivik Mine is located on the Borden Peninsula on northern Baffin Island in the Canadian Arctic
at 73º 02’N, 84º31”W (Figure 1).  The mine site is located on the south shore of Strathcona Sound
approximately 30 kilometres from Admiralty Inlet. The Hamlet of Arctic Bay, current population
approximately 700, is located approximately 25 kilometres west of Nanisivik on the shore of Arctic Bay
in Adam’s Sound.  The two communities are linked by a 33 kilometre all-weather road.  An airport
capable of handling jet aircraft is located approximately 9 kilometres south of Nanisivik. Heavy freight
and non-perishable goods are delivered by ship during the annual ice-free season.

Pyrite mineralization in the area was known to the Inuit people and the area was called Nanisivik, “The
Place Where People Find Things”.  Formal mineral exploration was first documented in 1910 by the
Canadian Government.  Claims were first staked in 1937.  The Geological Survey of Canada conducted
surface mapping in 1954 that documented the presence of galena and sphalerite with the pyrite.
Advanced mineral exploration in the area began around 1957 by Texas Gulf Inc., which involved
prospecting, diamond drilling and underground exploration.  This exploration work outlined the future
Nanisivik orebody.

The property was optioned by Mineral Resources International Limited in 1972 who subsequently hired
Strathcona Mineral Services Limited to manage the property.  Development of the mine facilities took
place from 1974 to 1976. Mining and milling commenced in 1976.  The property was sold to CanZinco in
July of 1996, and they operated the mine to September 2002 when the mine was closed permanently.



N a n i s i v i k  M i n e  2 0 0 4  R e c l a m a t i o n  a n d  C l o s u r e  P l a n

(G.3 Nanisivik RCP.doc) 2 CanZinco Ltd.

The occupied land currently contains the dock/concentrate storage shed area, mill/industrial complex
including diesel generating facility, administration offices, warehouse and storage yards, Townsite of
Nanisivik, West Twin Lake Tailings Disposal Area, East Twin Lake fresh water supply, East Adit water
treatment facility, open pits, rock dumps, landfill and roadways, as illustrated on Figure 2.

1.3 Licences and Mineral Title

Operations at the Nanisivik Mine are regulated by a Water Licence. The original Water Licence was
granted by the Northwest Territories Water Board under the Northwest Territories Waters Act. The
Nunavut Water Board assumed the responsibility for current Water Licences in 1996 under the mandate
of the Nunavut Land Claims Agreement Act. The Nunavut Waters Act received Royal Assent in May
2002.

The current Nanisivik Water Licence came into effect October 1, 2002 and expires on May 1, 2008.  The
Licence is issued for the purpose of “industrial water use and waste disposal” and is described as a
‘reclamation and closure’ Licence (as opposed to previous Licences which were described as”mining,
milling and associated purposes”).  Thus the current Licence contains the conditions under which
reclamation and closure of the site must proceed.

The Nanisivik Mine occupies land leased from the Government of Canada under the Territorial Lands Act
and the Territorial Lands Regulations.

Mineral title to the Nanisivik Mine is held under mineral leases. Mineral leases were issued for 21-year
periods, with rights of renewal.  The leases have historically been renewed as required, with the next
renewal date being 2009.

In addition to the mineral title requirements, surface title is also required for certain operations.
Essentially all of the surface title in the Nanisivik Mine area is controlled by the Federal Government.
However, at mine start-up, the surface rights to one block, called the Block Transfer, were transferred to
the Government of Nunavut (formerly the Government of the Northwest Territories).  Within the Block
Transfer, the mine negotiates land matters with the Government of Nunavut.

The development of the Nanisivik Mine proceeded under an agreement signed June 18, 1974 (the "Master
Agreement") between Nanisivik Mines Ltd. (as assignee of Mineral Resources International Limited
("MRI")) and the Department of Indian Affairs and Northern Development ("DIAND").  Based upon the
original mineral reserves and initial design capacity of the mine and mill, a mine life of 12 years was
contemplated. Nanisivik has largely been in compliance with the Master Agreement governing operations
at the Nanisivik Mine with the exception of a goal to employ a specified percentage of northern residents
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and the annual tonnage throughput of the operation.  These areas of non-compliance  existed for a number
of years before CanZinco assumed ownership of the Mine and are known to the responsible officials of
the Federal Government.

A list of the claims and leases pertaining to the Nanisivik Mine is presented in Table 1.  A map of the
claim/lease boundaries is presented in Figure 3.

Table 1.  Listing of Mining Leases, Surface Leases and Mineral Claims

Disp Name Disp Type Clm Area Project_Name Owner

2451 Mining Lease 6833.88 NANISIVIK CANZINCO LTD.

2452 Mining Lease 1060.94 NANISIVIK CANZINCO LTD.

2799 Mining Lease 609 NANISIVIK CANZINCO LTD.

2800 Mining Lease 51 NANISIVIK CANZINCO LTD.

2801 Mining Lease 370 NANISIVIK CANZINCO LTD.

2802 Mining Lease 66.2 NANISIVIK CANZINCO LTD.

2803 Mining Lease 407 NANISIVIK CANZINCO LTD.

2804 Mining Lease 278 NANISIVIK CANZINCO LTD.

2875 Mining Lease 132.7 NANISIVIK CANZINCO LTD.

2876 Mining Lease 342 NANISIVIK CANZINCO LTD.

2877 Mining Lease 372.4 NANISIVIK CANZINCO LTD.

2905 Mining Lease 861.1 NANISIVIK CANZINCO LTD.

3268 Mining Lease 359.61 NANISIVIK CANZINCO LTD.

3269 Mining Lease 227.42 NANISIVIK CANZINCO LTD.

3317 Mining Lease 1356.9 NANISIVIK CANZINCO LTD.

3379 Mining Lease 1853 NANISIVIK CANZINCO LTD.

3383 Mining Lease 1038 NANISIVIK CANZINCO LTD.

TOTAL 17 Min. leases 16219.15

Disp Name Disp Type Clm Area Project_Name Owner

48-C/1-10-2 Surface Lease NANISIVIK CANZINCO LTD.

48-C/1-5-2 Surface Lease NANISIVIK CANZINCO LTD.

48-C/1-6-2 Surface Lease NANISIVIK CANZINCO LTD.

48-C/1-7-2 Surface Lease NANISIVIK CANZINCO LTD.

48-C/1-8-3 Surface Lease NANISIVIK CANZINCO LTD.

48-C/1-9-3 Surface Lease NANISIVIK CANZINCO LTD.

8008T Surface Lease NANISIVIK CANZINCO LTD.

8677T Surface Lease NANISIVIK CANZINCO LTD.

DL-40041T Surface Lease NANISIVIK CANZINCO LTD.
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Disp Name Disp Type Clm Area Project_Name Owner

DL-40042T Surface Lease NANISIVIK CANZINCO LTD.

DL-40043T Surface Lease NANISIVIK CANZINCO LTD.

DL-40044T Licence NANISIVIK CANZINCO LTD.

DL-40163T Licence NANISIVIK CANZINCO LTD.

TOTAL 13 Sur. Leases

Disp Name Disp Type Clm Area Project_Name Owner

BB 1 Mineral Claim 2479.2 NANISIVIK CANZINCO LTD.

BB 2 Mineral Claim 2479.2 NANISIVIK CANZINCO LTD.

EB 1 Mineral Claim 2479.2 NANISIVIK CANZINCO LTD.

EB 2 Mineral Claim 2479.2 NANISIVIK CANZINCO LTD.

GULL Mineral Claim 1267 NANISIVIK CANZINCO LTD.

KL 1 Mineral Claim 1291.3 NANISIVIK CANZINCO LTD.

KL 2 Mineral Claim 425 NANISIVIK CANZINCO LTD.

NB 2 Mineral Claim 2479.2 NANISIVIK CANZINCO LTD.

NB 4 Mineral Claim 2479.2 NANISIVIK CANZINCO LTD.

TOTAL 9 Mineral claim 17858.5

The dock at Strathcona Sound and a portion of the land in the immediate vicinity of the dock are
administered under a lease issued by the Department of Fisheries and Oceans (DFO).

1.4 Breakwater Resources Ltd. Environmental Policy

Breakwater Resources Ltd. (“BWR”), its subsidiaries and employees are committed to protecting the
surroundings in which we operate.  As a mine development company, our business, by its very nature, is
intrusive on the environment.  This brings with it added risks and additional responsibilities.  We accept
that these responsibilities are part of the cost of doing business in the mining industry.

BWR is committed to the concept of sustainable development which requires balancing good stewardship
in the protection of human health and the natural environment with the need for economic growth.
Diligent application of technically proven and economically feasible environmental protection measures
will be exercised throughout exploration, mining, processing and decommissioning activities to meet the
requirements of legislation and to ensure the adoption of best management practices.  To implement this
policy, BWR will:

1. Access, plan, construct and operate its facilities in compliance with all applicable legislation
providing for the protection of the environment, employees and the public.
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2. In the absence of legislation, apply cost-effective best management practices to advance
environmental protection and to minimize environmental risks.

3. Maintain an active, continuing, self-monitoring program to ensure compliance with government and
Company requirements.

4. Foster research directed at expanding scientific knowledge of the impact of industry’s activities on
the environment, of environment/economy linkages and of improved treatment of technologies.

5. Work pro-actively with government and the public in the development of equitable, cost effective and
realistic laws for the protection of the environment.

6. Enhance communications and understanding with governments, employees and the public.
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2. Approach to the Reclamation and Closure Plan

2.1 Regulatory Requirements

The specific regulatory requirements for closure, decommissioning and reclamation of the Nanisivik
Mine are outlined in the surface leases and the Water Licence.

CanZinco’s approach to closure and reclamation of the Nanisivik site follows the “Mine Site Reclamation
Policy for Nunavut” published by the Department of Indian Affairs and Northern Development in July
2002.  The primary objectives of the Closure and Reclamation Plan are in accordance with the Mines
Reclamation Policy to “ensure the impact of mining on the environment and human health and safety is
minimized”.

2.2 Objectives of the Plan

This document is intended to meet the Closure and Reclamation requirements of the Nanisivik Mine
Water Licence, issued to CanZinco Ltd. by the Nunavut Water Board and for the surface leases
authorized by the Government of Canada. This document provides updated information on the status of
Nanisivik Mine and provides a plan of the work to be completed in the various stages of mine closure.

The ultimate objective for the land leases is to obtain the Ministerial release document upon completion
of closure. To this end, a post closure environmental monitoring plan has been developed that will
confirm the effectiveness of the reclamation work.

Specifically, the objectives for the Nanisivik Mine Closure and Reclamation Plan are:

1. To meet the closure and reclamation requirements of the Water Licence and Land Leases;
2. To return the site to a condition of similar environmental productivity and land use that existed prior

to development of the mine facilities;
3. To provide a comprehensive document which presents the plans for closure and reclamation; and
4. To eliminate the requirements for long term post-closure care and maintenance.
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2.3 Communications and Consultation

2.3.1 Community of Arctic Bay

A series of public meetings, beginning in January 2002, have been held in Arctic Bay on the specific topic
of mine closure.  Hamlet members have expressed their views and concerns regarding closure of the mine
and these have been considered in the preparation of this Closure and Reclamation Plan.  These meetings
will continue throughout the mine closure process to provide information on the mine closure programs
and to solicit additional thoughts from the community.

A liaison officer (Mr. Levi Barnabas) is employed by the Government of Nunavut and has been selected
and appointed by the Hamlet of Arctic Bay to serve as a central community contact regarding issues and
activities related to mine closure.  Mr. Barnabas has taken part in sourcing field assistants to assist with
the Environmental Site Assessment Field Programs, assisted with identifying and carrying out community
interviews associated with the Human Health and Ecological Risk Assessment and has taken part in
technical meetings on the closure plan.

Involvement of Hamlet members with the mine closure work to date has included field assistants and
equipment operators from Arctic Bay who were employed for the Environmental Site Assessment field
programs in 2002 and 2003.  Also, a series of interviews were held in September 2002 with elders and
others from Arctic Bay as part of the Human Health and Ecological Risk Assessment for the purpose of
collecting information regarding historical and future land use activities.

2.3.2 Government of Nunavut

Meetings and consultations with the Government of Nunavut (“GN”) have been undertaken throughout
the closure planning process to date and will continue.  The issues discussed have included how closure
and reclamation of the mine may have social and economic effects for the Hamlet of Arctic Bay.  Also,
these meetings have discussed opportunities for continued use of some of the mine and town facilities
through transfer of ownership to the GN or other parties.

The GN has recently sponsored two projects directly related to closure of the Nanisivik mine.  One
project was to investigate the social and economic impacts that mine’s closure may have on Arctic Bay
and the other project was to identify and evaluate other concepts for alternate uses of the mine facilities.

2.3.3 July 2002 Nunavut Water Board Hearing

A public hearing was convened by the Nunavut Water Board (“NWB”) in Arctic Bay from July 22 to 24,
2002.  The hearing provided opportunity for community members, regulators and CanZinco to express
their views to the NWB on closure and reclamation of the mine.
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A tour of the mine site was conducted by CanZinco during a recess in the hearing that provided attendees
an opportunity to see the mine site and ask questions directly of mine environmental and management
staff.

The public hearing and mine tour also provided opportunity for technical consultants working on behalf
of the NWB, various government agencies and CanZinco to meet directly and discuss closure related
technical issues.

Several documents were submitted to the NWB by CanZinco as a direct follow-up to information requests
and commitments that were made at the public hearing.  As the final follow up to the Public Hearing, the
NWB issued a Water Licence in October 2002 that contained terms and conditions for continued
environmental protection and for preparation of this Closure and Reclamation Plan.

2.3.4 Technical Meetings

A technical meeting was convened in August 2002 that was attended by technical consultants working on
behalf of the NWB, various government agencies and CanZinco.  The purpose of the meeting was to
facilitate the communication of the available technical information and to identify any data gaps where
there was the need  for additional technical information.  The meeting was successful in this regard and
provided additional direction and confirmation of the planned technical studies that have been undertaken
(as described in Section 6.1).

A technical meeting was held in Iqaluit in March 2003 that was attended by various Federal and
Territorial government agencies, NWB staff and CanZinco.  This meeting was held during the NWB
review of the Phase 2 Environmental Site Assessment Report and the Human Health and Ecological Risk
Assessment Report and allowed an update and exchange of technical information on those topics.

A technical meeting was held in September 2003 that was attended by various Federal and Territorial
government agencies, their consultants, NWB staff and CanZinco.  This meeting allowed for a final
exchange of technical information on the Human Health and Ecological Risk Assessment Report and was
subsequently followed by the NWB’s approval of that report in November 2003.

2.4 Development of the Plan

Development of the Nanisivik Mine Closure and Reclamation Plan has followed the following
progressive stages to date:

1. Completion of the 2001 Environmental Site Assessment (February 2002);
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2. Preparation and filing with the NWB of the February 2002 Closure and Reclamation Plan under the
Water Licence;

3. Representation of the Closure and Reclamation Plan at the July 2002 NWB Public Hearing (Arctic
Bay);

4. Meeting with the technical advisors of the regulatory group to identify technical information needs
(August 2002);

5. Issuance of  Water Licence in October 2002, identifying required conditions under which the closure
and reclamation would be permitted to proceed;

6. Conducting and reporting on a Phase 2 and Phase 3 Environmental Site Assessment program;
7. Completion of a Human Health and Ecological Risk Assessment (approved in November 2003);
8. Completion of remaining technical studies and investigations;
9. Continuation of the consultation process;
10. Continuation of environmental monitoring and care and maintenance activities at the mine site; and
11. Preparation and filing of this document, Nanisivik Mine Closure and Reclamation Plan, March 2004.

The closure planning process is intended to continue to develop according to the following stages:

12. NWB review and approval of the Mine Closure and Reclamation Plan;
13. Preparation for and execution of reclamation work; and
14. Conducting and reporting the reclamation performance monitoring program.

Some of these steps are described further in the following sections.

2.4.1 2001 Environmental Site Assessment

An assessment of environmental conditions and mine closure and reclamation issues was conducted in
2001 by Gartner Lee Limited (“Gartner Lee”) as an initial stage of development of the Closure and
Reclamation Plan.  The complete Gartner Lee report is provided as Supporting Document A. This report
highlighted critical closure and reclamation issues and supported the development of the February 2002
Closure and Reclamation Plan.

2.4.2 February 2002 Closure and Reclamation Plan

A Closure and Reclamation Plan was submitted to the NWB in February 2002 (according to the terms of
the Water Licence) and described the following:

1. The environmental baseline setting of the mine site;
2. The current environmental conditions at the mine site;
3. The mine facilities and mine operations;
4. The proposed reclamation measures and rationales for their selection;
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5. The proposed reclamation and closure monitoring plan; and
6. The anticipated reclamation schedule.

This document informed northern residents, the Nunavut Water Board, Territorial and Federal
governmental agencies and other stakeholders of CanZinco’s plans and schedule for closure and
reclamation of the Nanisivik Mine and allowed these organizations and individuals to provide feedback
specific to the Plan.

The schedule presented in the February 2002 plan also provided a timeframe for interested parties to work
within as regards possible ongoing use of mine facilities.

2.4.3 July 2002 Water Board Hearing

A public hearing was convened in Arctic Bay in July 2002 as described in Section 2.3.

2.4.4 Meeting of Technical Consultants

A meeting of technical consultants was held in August 2002 as described in Section 2.3.

2.4.5 Issuance of the Water Licence

The current Nanisivik Water Licence was issued on October 1, 2002 and contains the conditions under
which closure and reclamation of the site will be approved.

2.4.6 Environmental Site Assessment

A Phase 2 and Phase 3 Environmental Site Assessment (“ESA”) program was conducted by Gartner Lee
for CanZinco in 2002 and 2003.  The NWB granted a conditional approval for the Phase 2 ESA Report in
August 2002 and a Phase 3 ESA Report that addressed the NWB conditions was filed in February 2004.

The ESA program is described further in Section 6.1.

2.4.7 Human Health and Ecological Risk Assessment

A Human Health and Ecological Risk Assessment was conducted in 2002 and 2003 by Jacques Whitford
Environment Ltd. for CanZinco (“JWEL”) that followed standard and established protocols for this type
of study and that included community interviews in Arctic Bay.  The Nunavut Water Board approved the
program report in November 2003.
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2.4.8 Completion of Technical Studies

Section G of the Water Licence contains “Conditions Applying to Closure and Reclamation” and requires
the submission, for approval, of a series of eleven separate technical reports to support the Closure and
Reclamation Plan. The technical studies required for those reports were completed in December 2003.
The summary findings are included in Section 6.2 of this report.   The reports in their entirety are
included as Appendices.

2.4.9 Continuation of Consultation Process

As identified in Section 2.3, consultations with the community of Arctic Bay as well as the various
regulatory bodies and their attendant technical advisors have continued throughout the development of
this plan.

2.4.10 Environmental Monitoring and Care and Maintenance Activities

Subsequent to the shut down of mining operations in September 2002, CanZinco has maintained a small
workforce in Nanisivik to continue the environmental monitoring programs and perform care and
maintenance work.

Environmental monitoring includes all aspects required under the Water Licence as well as the federal
requirements under the Metal Mine Effluent Regulations.  The work force has also assisted with
execution of the field components of various technical studies that were completed for and are reported in
this document.

Care and maintenance was focused on preserving the mine and town facilities in a safe condition while
investigations into their possible future use continued.

2.4.11 Closure and Reclamation Plan, March 2004

The Nanisivik Mine Closure and Reclamation Plan March 2004 (this document) presents the
comprehensive plan for reclamation of the mine site as well as the monitoring program to measure the
performance of those reclamation measures.  Appended to this document are detailed technical reports on
individual reclamation areas or topics as provided for in the Water Licence and described herein in
Section 6.

2.4.12 NWB Review

CanZinco anticipates the NWB will initiate a technical review of this document upon receipt that will
include review by various government and community agencies.  CanZinco intends to cooperate fully



N a n i s i v i k  M i n e  2 0 0 4  R e c l a m a t i o n  a n d  C l o s u r e  P l a n

(G.3 Nanisivik RCP.doc) 12 CanZinco Ltd.

with this review process and to make all reasonable efforts to address the NWB’s information needs as
quickly as possible.

2.4.13 Reclamation Work

The reclamation work will proceed upon receipt of authorizations and approvals.

The scheduling of some reclamation activities is limited by the short Arctic shipping season.  For
example, heavy equipment and other consumable materials in excess of the resources already on site may
be required to complete certain tasks. It will be necessary to have this supplemental equipment and
material delivered to the site during the shipping season and, therefore, the letting and awarding of
contracts must take place early in the appropriate year.

2.4.14 Performance Monitoring

A Reclamation Performance Monitoring program has been designed to monitor the effectiveness of the
reclamation measures.  The monitoring program describes the location and frequency of monitoring
activities, the nature and frequency of reporting to the NWB and contingencies.  The monitoring program
is described in Section 8.0.
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3. Environmental Baseline

3.1 Available Information

Two progress reports were prepared by B.C. Research Inc. (“BCRI”) in March 1975 that describes
baseline environmental conditions in the mine area:

1. “Progress Report No. 1” describes the marine environment in Strathcona Sound based on surveys
conducted in July and August 1974.  This included bathymetry, shallow and deep current patterns,
metal concentrations in sea water, numeration and metal concentrations in aquatic organisms and
metal concentrations in marine sediments; and

2. “Progress Report No. 2” describes the terrestrial environment in the mine area based on studies
conducted in July 1974.  This included vegetation/ground cover mapping, soils descriptions, birds,
mammals and metal concentrations in creeks and lakes.

A report authored by B. Fallis of the Department of Fisheries and Oceans (DFO) dated May 1982 and
titled “Trace Metals in Sediments and Biota from Strathcona Sound, NWT, 1974-1979” includes
background information concerning the marine environment in Strathcona Sound.  This report describes
studies of marine sediments and marine organisms conducted by Fisheries and Marine Service (FMS) in
1974, 1975 and 1976 and also references a marine sediment study that was conducted by the Geological
Survey of Canada (GSC) in 1975. The regional area around Strathcona Sound is illustrated on Figure 4.

3.2 Climate

The climate at Nanisivik mine is typical of the Canadian Arctic with cold temperatures and relatively low
precipitation.

Daily climate recordings were collected by Environment Canada at the Nanisivik airport from 1977 to
2001.  The following data was reviewed and compiled for this document:

1. Maximum daily temperature;
2. Minimum daily temperature;
3. Mean daily temperature;
4. Daily snowfall;
5. Daily rainfall; and
6. Daily total precipitation.
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Although there are gaps in the data collection, the compilation is of long enough duration to allow a
confident calculation of averages and trends.

A 24-year record of the maximum and minimum monthly temperatures (averaged from the daily
recordings) is illustrated on Figure 5.  Over the period of record, the maximum daily temperature recorded
was 23.0 degrees C, the minimum daily temperature recorded was -53.0 degrees C and the mean daily
temperature recorded was –14.8 degrees C.

A 24-year record of the total monthly precipitation is illustrated on Figure 6.  The greatest daily recording
of snowfall was 68.4 centimetres and the greatest daily recording of rainfall was 36 millimetres.

Average monthly temperatures from 1977 to 2001 are illustrated on Figure 7.  Average monthly snowfall
and rainfall from 1977 to 2001 is illustrated on Figure 8.

3.3 Marine Environment

3.3.1 Bathymetry and Currents

BCRI observed in 1974 that the sea bottom inclined upwards to the east from the mouth of Strathcona
Sound to a “sill” located approximately 8 kilometres from the mouth. The depth of the sill was not
explicitly reported although it is inferred to range from 140 to 210 metres.  The sea bottom was observed
to drop steeply on the east side of the sill to a “hole” approximately 300 metres deep.  The sea bottom in
Strathcona Sound was reported to generally vary from approximately 50 metres to 250 metres.  BCRI also
makes reference to a “trench’” that runs WNW from a location just east of Twin Lakes Creek on the south
shore of Strathcona Sound and towards the deep portion of the Sound.

Surface and intermediate depth currents were measured and were observed to extend consistently from 30
to 40 metres depth. Below this level, detectable currents were only measured at the location of the sill.
BCRI noted that these measurements apply only to the period of measurement (August 1974) and that
additional data would be required to demonstrate whether the indicated depth trends were consistent over
time.

Observations reported by the Department of Fisheries and Oceans (“DFO”) indicate that turbid water
entering Strathcona Sound via Twin Lakes Creek in the summer of 1975 was observed to disperse along
the south shore of the Sound towards the west and offshore for a distance of approximately 0.5
kilometres.
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3.3.2 Intertidal Zone

BCRI noted that, in 1974, the intertidal zone was approximately 3 m deep and was devoid of any
permanent flora or fauna.  Additionally, no scavengers were observed attacking dead fish or meat placed
in the tidal zone for several days.  BCRI suggested that these conditions were typical of the High Arctic
environment where tidal ice scouring, possibly in combination with low nutrient levels, inhibits faunal
growth.

The maximum tidal interval recorded from August 5 to October 16, 1974 was 2.74 metres (9 feet) on
August 19.  Some sea ice was present in early August but had generally melted by August 10.

3.3.3 Seabirds

Observations of species and numbers were made by BCRI from air and ground surveys in July 1974.
Overflights were made of the north and south shores of Adams Sound, the north and south shores of
Strathcona Sound, Baillarge Bay and the east shore of Admiralty Inlet from Adams Sound to Elwin Inlet
(Figure 4).

Glaucous and Thayer’s Gulls were the most common seabird species observed.  The majority of gulls
(263) and the largest colony (150) were observed in Adams Sound.  The second highest number of gulls
(152) and the second largest colony (100) were observed in Strathcona Sound, located on the south shore
approximately 5 kilometres west of Twin Lakes Creek.  Other species that were observed included:
Fulmars (up to 100,000), Eider Ducks (60), Ivory Gulls (5) and other unidentified species (10).

3.3.4 Aquatic Species and Benthos

Visual observations identified sea urchins and sculpins as common in Strathcona Sound.  Planktonic
organisms (primarily molluscs and crustaceans) and schools of Arctic Cod (up to about 3 inches in
length) were also observed. A Greenland Shark was caught at 110 to 120 metres depth.

Benthos organisms were sampled using a horizontal scraper-type dredge at various depths and were found
to be diverse.  The most abundant organisms collected between 35 and 250 metres depth were brittlestars
and coelenterate medusae.  In depths of 10 metres or less, the most abundant invertebrate collected was
sea urchins.  The sampling also collected fish including various species of sculpins lumpsuckers and
eelpouts, sea anemones, clams, scallops, whelks, snails, limpets, shrimp, barnacles, sea spiders, starfish,
sunstars, sea feathers, sea cucumbers and polychaete worms.

Of the polychaetes, 24 distinct species were recognized and an additional 23 species were considered
likely (identification of species was not possible due to physical damage caused to the specimens during
sample collection).  Other infauna collected included sipunculid worms, ostracods, copepods, clams and



N a n i s i v i k  M i n e  2 0 0 4  R e c l a m a t i o n  a n d  C l o s u r e  P l a n

(G.3 Nanisivik RCP.doc) 16 CanZinco Ltd.

foraminifers.  Plankton that was collected included primarily copepods, amphipods, coelenterate
medusae, pteropods and arrow worms.

3.3.5 Sea Water Chemistry

Sea water chemistry was measured by BCRI at eight locations in Strathcona Sound up to 290 metres
depth in August 1974.  Sea water conductivity was relatively stable below depths of 5 metres to 10 metres
and ranged from 24 to 27 mmho/cm.  Conductivities near surface were slightly lower and ranged from 16
to 23 mmho/cm at 1 metre depth.

Temperatures generally declined with depth to approximately –1.5 degrees C at 100 metres depth.  Below
100 metres depth, a reversal was observed and temperatures increased to as high as –0.6 degrees C near
bottom at some deeper locations. Temperatures above 0 degrees C were not recorded below 30 to 50
metres depth.

Salinity was not measured directly during the 1974 study but was calculated by BCRI from established
tables that interrelated salinity, temperature and conductivity.  The calculated salinities indicated two
ranges near surface with some locations indicating 14 to 15 ppt and other locations indicating 22 to 24 ppt
at 1 metre depth.  A general increase with depth was indicated to typically 31-33 ppt from 30 metres
depth to bottom (up to 300 metres).

Maximum dissolved oxygen levels were observed between 5 metres and 30 metres depth and generally at
around 10 metres depth.  Dissolved oxygen levels generally declined to less than 5 ppm at 50 to 100
metres depth and to as low as 2 ppm near bottom at deeper locations.  One monitoring station located in
the vicinity of the “sill” reported a different trend with dissolved oxygen concentrations greater than 7
ppm throughout the water column.

Sea water pH was measured in a range from 7.5 to 8.2.  A slight decreasing trend with depth was
observed at one location.

Secchi disc visibility varied widely with location.  Visibility was poorest (highest turbidity) at 6.0 and 6.5
metres depth near shore in the vicinity of the mine area.  The greatest visibilities recorded were to 12.5
and 13.7 metres depth.

3.3.6 Metals in Sea Water

Water samples were collected by BCRI at various depths up to 290 metres at eight locations in Strathcona
Sound in August 1974 and analyzed for concentrations of dissolved heavy metals.
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Concentrations of lead, cadmium and nickel were uniformly less than the method detection limits of 5, 1
and 5 µg/L, respectively.  Concentrations of arsenic, copper and iron were generally near or less than the
method detection limits of 1, 1 and 2 µg/L, respectively. Concentrations of zinc ranged from 14 to 42
µg/L.

The metal concentrations in the 1974 study did not indicate any spatial or depth trends and did not
suggest that concentrations were greater at the near shore location in the vicinity of the mine area.

3.3.7 Metals in Fish

Concentrations of lead, zinc, arsenic, cadmium, copper, iron and nickel were determined for fillets and
livers of 14 shorthorn sculpins caught in August 1974 by BCRI.

Concentrations of lead, zinc, cadmium, copper, iron and nickel were determined for fillets and livers of 53
Shorthorn sculpins, 2 Arctic sculpins, 8 Fourhorn sculpins and 14 Arctic char caught in the summer of
1974 by Fisheries and Marine Service (“FMS”). The analyses were performed and reported by BCRI.

The following observations can be made from the data that was collected and summarized in Table 2.

1. The concentrations of all metals in all fish were uniformly greater in liver than in fillets with only a
few exceptions for copper and iron;

2. The concentrations of lead, cadmium and nickel in fillets were uniformly (with only a few
exceptions) less than the method detection limit and the concentrations of lead, cadmium and nickel
in livers were primarily less than the method detection limit;

3. The concentrations of metals do not appear, on a preliminary basis, to have varied between fish
species or between studies except that copper and iron in char livers were greater than in sculpins
(statistical analysis has not been performed to verify significance of trends); and

4. The concentrations of metals do not appear, on a preliminary basis, to be directly related to weight or
length of fish (statistical analysis has not been performed to verify significance of trends).

Analysis for zinc, lead, arsenic, cadmium, copper, iron and nickel was performed for samples of muscle,
liver and kidney from one Greenland shark that was caught by BCRI in August 1974 at 110 to 120 metres
depth.  The concentrations of zinc, arsenic and nickel were greatest in the kidney at 56.0, 113 and 2.7
mg/kg, respectively.  The concentrations of cadmium, copper and iron were greatest in the liver at 23.1,
12.3 and 385 mg/kg, respectively.  The concentrations of lead were all below the method detection limits.
The concentrations of metals in the shark muscle and liver appear to be generally similar to the ranges
observed in fish with the exception of arsenic in shark muscle (102 mg/kg), which was greater than the
range observed for sculpins (10.1 – 37.4 mg/kg).
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3.3.8 Metals in Seaweed, Shrimp and Plankton

Six seaweed samples representing three varieties were collected by BCRI in 1974 and analysed for heavy
metals.  Samples were collected from four locations, one near shore in the vicinity of the mine area and
three in a transect across the Sound just east of the mine area.  The concentrations of zinc and lead were
greatest at the near shore location (386 and 35.5 mg/kg, respectively) and decreased across the Sound to
the north.  The concentrations of arsenic, cadmium, copper, iron and nickel did not display any clear
spatial trends (statistical analysis was not performed to identify significant trends). The concentrations of
metals were generally greater in the seaweed Fucus sp as compared to Agarum sp and Laminaria sp.   The
identification of Agarum sp was not confirmed.

Table 2.  Summary of 1974 Metals in Fish

Species Sculpin Shorthorn
sculpin

Arctic
sculpin

Fourhorn
sculpin

Arctic char

Caught Aug/74
BCRI

Summer 1974
FMS

summer 1974
FMS

summer 1974
FMS

summer 1974
FMS

Number 14 53 2 8 14
Length 16.5-30.8 21.7-39.3 23.9 (both) 25.6-35.5 21.0-64.4
Weight 0.08-0.51 0.155-0.920 0.200-0.220 0.240-0.720 0.078-2.480

Zinc – Fillet 28.1-100 28.9-85.7 42.9-46.9 32.9-67.5 13.7-37.0
Zinc – Liver 57.6-144 47.4-162 135-166 84.9-129 35.3-177
Lead – Fillet <5-<16 <3.27-<8.01 <4.01-<4.20 <3.17-<7.07 <2.17-<8.13
Lead – Liver 4.6-<46 <2.82-<13.5 <6.42-<8.97 <3.64-<15.3 <3.61-<37.8

Arsenic – Fillet 10.1-37.4 Nr nr nr Nr
Arsenic – Liver 14.2-64.8 Nr nr nr Nr

Cadmium – Fillet <0.5-1.6 <0.33-<0.80 <0.40-<0.42 <0.32-<0.71 <0.22-<0.81
Cadmium – Liver <1.1-16.0 0.87-15.7 7.98-17.5 1.41-5.37 <0.36-2.30

Copper – Fillet 4.2-9.9 1.55-9.10 2.61-3.15 1.74-4.44 1.14-2.46
Copper – Liver 5.3-26.3 1.80-20.1 5.94-6.42 3.64-5.26 30.5-221

Iron – Fillet 27.3-176 26.4-347 87.8-131 31.3-82.7 16.1-34.3
Iron – Liver 39.4-312 33.6-196 117-225 75.6-167 639-6473

Nickel – Fillet <3-<8 <1.63-<4.00 <2.00-<2.10 <1.58-<3.53 <1.08-<4.06
Nickel – Liver <2-<19 <1.41-<6.75 <1.85-<3.21 <1.82-<7.65 <1.80-<18.9

BCRI = B.C. Research Inc.

FMS = Fisheries and Marine Service

All concentrations mg/kg dry weight

nr = not reported
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Seaweed samples were collected by FMS in August 1976 at one location approximately 1.0 kilometre
offshore from the mouth of Twin Lakes Creek.  The concentrations of lead and zinc in washed whole
plants were 2.1 and 88.4 µg/g in Fucus and 3.19 and 36.0 µg/g in Laminaria.  These concentrations are
lower than those reported for a similarly located station that was sampled by BCRI in 1974 although the
BCRI station may have been closer to shore.  Seaweed (Fucus) was also sampled by FMS near Arctic
Bay in 1976 as a reference location.  The concentrations of lead and zinc in this sample were 2.11 and
23.8 µg/g, which were similar for lead but less for zinc as compared to the sample location in Strathcona
Sound.

Three species of shrimp were collected by BCRI in August 1974 at 165 to 250 metre depth from an east-
west oriented “sled tow” just west of the mine area.  Three species composite samples comprised of 8, 2
and 5 members of each species were analysed for heavy metal concentrations.  The data does not indicate
a clear trend in metal concentrations with respect to shrimp species.

Plankton samples were collected by BCRI in August 1974 from a “vertical tow” located adjacent to the
shrimp sampling location.  The concentration of zinc was greater in plankton than in the shrimp.  The
concentrations of arsenic and copper were less in plankton than in the shrimp.  The concentrations of lead,
cadmium, iron and nickel were similar for plankton and shrimp.

3.3.9 Metals in Sea Urchins, Molluscs and Invertebrates

The sea urchin Strongylocentrotus droebachiensis was collected by FMS on two occasions in 1976 (May
and August) and analysed for heavy metals. One sample site in Strathcona Sound was located
approximately 1.0 kilometre off shore from the mouth of Twin Lakes Creek.  Group sizes containing from
1 to 8 individuals returned concentrations of zinc and lead that ranged from 33 to 65 µg/g, and from <0.23
to 2.09 µg/g, respectively.  The concentrations of zinc and lead were similar in May and in August
although the August concentration of zinc was slightly greater.

The same species of sea urchin was also collected by FMS in August 1976 from a reference location near
Arctic Bay.  The concentration of lead in this sample was greater than in Strathcona Sound (7.2 µg/g) and
the concentration of zinc was similar (36 µg/g).  Different techniques for pooling of organisms for
analysis were used that make a direct comparison between the Arctic Bay and Strathcona Sound samples
less certain.

Bivalve molluscs and gastropods were collected by FMS in August 1975 at a location in Strathcona
Sound approximately 1.0 kilometre offshore from the mouth of Twin Lakes Creek.  Concentrations of
lead and zinc in 10 species ranged from <0.22 µg/g to 2.94 µg/g and from 51 µg/g to 872 µg/g,
respectively.
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3.3.10 Metals in Marine Sediments

Sea bottom sediments were observed to consist primarily of “compacted clay” except near stream mouths
where gravel was predominant.  Three suites of sediment samples were collected by different
organizations in 1974 and 1975.  The results of metal analyses are not directly comparable between
studies because of differences in the size fraction analysed (whole sample versus one specific size
fraction), sampling method (all used sample dredges of some type but different depths of sediment would
have been collected by each), and variations in sampling locations.  Nonetheless, the sample suites can be
cross referenced in a broad sense to provide an indication of background metal concentrations.

Sediment samples were collected at 14 locations in Strathcona Sound in August 1974 by BCRI and were
analysed for heavy metals. In this study, concentrations of zinc and lead were greatest at the near shore
location in the vicinity of the mine at 171 and 19.3 mg/kg, respectively.  Concentrations of arsenic,
copper, iron and nickel were greatest at other off-shore locations at 7.9, 27.9, 34,000 and 25.7 mg/kg,
respectively. Concentrations of cadmium were all less than the method detection limit of 0.4 mg/kg.
Metal concentrations were uniformly lowest at one location near the south shore of the Sound in the
vicinity of the “sill”.  The bottom sediments at this location were described to be sandy, which may relate
to the lower metal concentrations as compared to clayey (i.e. finer grained) soils described elsewhere.
BCRI does not indicate whether the analyses were on a fine fraction or whole sample basis.

Sediment samples were collected in September 1974 by FMS at a location approximately 1.0 kilometre
offshore from the mouth of Twin Lakes Creek and the size fraction <180 µm was analysed for heavy
metals.  This sample returned concentrations of zinc and lead of 155 and 20 µg/g, respectively, which
were similar to the results reported by BCRI for a similar location.

Sediment samples were collected in August 1975 by the Geological Survey of Canada (GSC) at numerous
locations in Strathcona Sound and some of the results were reported by DFO where the sampling
locations corresponded reasonably closely with the 1974 DFO location.  The 1975 sediment sampling
close to the FMS/DFO station located approximately 1.0 kilometre offshore from the mouth of Twin
Lakes Creek returned zinc and lead concentrations of 175 and 18 µg/g, which were similar to those
reported by DFO and BCRI in that area in 1974. The size fraction analysed was the same as that used by
FMS/DFO in 1974 at <180 um.

The 1975 sediment sampling by GSC also included other locations in Strathcona Sound where samples
were analysed variously on a whole samples basis, the finer than 2 um size fraction or the finer than 180
um size fraction.  The results do not indicate any clear spatial trends.  The greatest concentration of zinc
(175 µg/g) was measured in the vicinity of the mouth of Twin Lakes Creek but the greatest concentrations
of lead, cadmium, arsenic and copper were measured at other locations.  This sampling program
confirmed the general expectation that metals are concentrated in the fine fraction.
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3.4 Terrestrial Environment

3.4.1 Vegetation

A field study of vegetation in the mine area was conducted in July 1974 by BCRI.  Study sites were
selected to be representative of the range of plant communities in the area.  Quadrats measuring 0.5 X 2.0
metres were studied for elevation, aspect, percentage and types of ground cover and identification of
vegetation species.

The plant community in the mine area was found to be predominantly contain of the following species:

1. Salix arctica (Arctic Willow);
2. Dryas integrifolia (Arctic or Mountain Avens);
3. Carex rupestris (Sedge);
4. Ploygonum viviparum (Alpine Bistort);
5. Saxifraga oppositifolia (Purple Saxifrage);
6. Eriphorum (Cottongrass);
7. Moss (several species);
8. Lichen (several species); and
9. Other vascular, bryophyte, lichen and moss species were also identified during the ground surveys.

The ground surveys resulted in the definition of five classes of land areas based on vegetation density and
species (Table 3).  The study area and the land classifications are illustrated on Figure 9.

Table 3.  Ground Cover Classifications

Land Classification Percentage of Study Area
Dry Ridge 96.5%
Alluvial 1.9%
Meadow 0.9%

Mid Slope 0.4%
Moss-Lichen 0.3%

The Dry Ridge ground cover dominates the mine area (96.5%).  This type of ground cover was
characterized by sparse vegetation consisting of only a few species such as Arctic willow, Avens and
purple saxifrage.  The ground surface commonly showed evidence of frost heaving and rock polygons.
The areas mapped as dry ridge can contain small isolated pockets of denser and more varied vegetation
where finer soils or other factors are present, which allow surface moisture retention.
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The Alluvial ground cover was found on sloping topography and was characterized as containing
approximately 34% ground cover comprised primarily of Arctic willow and Avens.  These areas were
observed to appear “streaked” on air photos due to the linear distribution of vegetation.

The Meadow ground cover was found in flat areas or surface depressions where finer soils could
accumulate and retain moisture.  These areas were characterized as containing the densest vegetation
cover observed (average 65%) comprised primarily of vascular species but no lichens.

The Mid Slope ground cover was identified as dryer than Alluvial but not as barren as Dry Ridge. The
Mid Slope areas were characterized by low density of ground cover (average 10%) with the vegetation
occurring in clumps separated by bare ground.  Four species of vascular plants and moss were identified
in these areas.

The Moss-Lichen ground cover was identified only on the north slope of Mount Fuji, west of the (future)
townsite.  This area was characterized by dense coverage comprised primarily of moss.  Five species of
lichen and five species of vascular plants were also identified in this area.

3.4.2 Soil Description

Soil studies were conducted by BCRI in conjunction with the 1974 vegetation mapping.  Test pits were
excavated at seven select vegetation sampling locations that were representative of four of the five types
of ground cover (Table 3).  The Alluvial area was not sampled.  Four of the soil sample sites were within
the Dry Ridge areas, which occupied 96.5% of the study area.

Soil moisture varied widely between the various types of ground cover.  Soil in the Meadow area was wet
with a water table near surface.  Soil in the Mid Slope and Moss-Lichen areas was moist but no free water
was observed.  Soil in the Dry Ridge area was generally dry at surface although some isolated moist areas
were also observed.

Soil texture was observed to vary widely based, primarily, on the underlying bedrock.  Dolomitic rock
was observed to produce a relatively small amount of fine material whereas shale was observed to
produce abundant fine material.  Sample sites were also noted as often having an unweathered surface
“capping” overlying finer material.

Permafrost was identified in some of the test pits.  The active layer was thinnest (25 cm) in the Moss-
Lichen area on the north slope of Mount Fuji.  At other locations, the thickness of the active layer varied
from 60 cm to greater than 85 cm (i.e. permafrost not encountered).
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3.4.3 Soil Geochemistry

Naturally occurring sulphide mineralization at surface is well documented throughout the mine area.  For
example, sands in the area, including the bottom of West Twin Lake, can be stained red due to oxidation.
Further, natural exposures of mineralized, oxidized, weathered or gossan rock have been mapped in the
area immediately north and northeast of the town, along the Area14 road, in Twin Lakes Creek and in
other areas (including the Area14 and Oceanview mining areas).

An extensive survey of metal concentrations in surficial soils throughout the mine area was conducted as
part of mineral exploration activities in 1985 and this survey is described fully in the Phase 3 ESA Report
(Appendix H).

The 1985 soil geochemistry survey covered a broad area of approximately 336 km2.  The area of coverage
is illustrated on Figure 10 and extended from just north of the airport to Strathcona Sound and from
approximately 6 km west of Nanisivik to approximately 10 km east of Nanisivik.  Over 1,300 soil
samples were collected and analysed throughout this area.  Samples were analysed for zinc, lead and
copper at the on-site laboratory using a detection limit of 20 ppm.  This data has documented the range of
metal concentrations that were naturally present in surface soils.

Mining activities had been underway at the Nanisivik mine for approximately nine years prior to the 1985
soil survey that included: open pit mining at the West Open Pit; underground mining at the main lens;
mining at Area 14; underwater tailings deposition in West Twin Lake; operation of the concentrator plant
and associated facilities; operation of the concentrate storage shed and ship loading facility; operation of
the town and ancillary facilities; and operation of the landfill.  The effects of these mining activities on
the 1985 data is considered to be negligible with the exception of soil sampling locations within the
immediate driving and working areas of the industrial complex, the concentrate storage facility and the
townsite.

The 1985 soil survey data is an important source of information that was directly relevant to both the ESA
process and the Human Health and Ecological Risk Assessment (HHERA) process and its use in those
processes is described fully in the ESA (Appendices G and H) and HHERA (Appendix I) Reports.

Metal concentrations over the entire 1985 Survey area are summarized in Table 4.  For this summary,
metal concentrations that were reported as “<20” were included into the summary calculations as
20 mg/kg (ppm), which is a conservative approach to managing data reported at a detection limit.  The
data set clearly shows that some sample concentrations are well above the generic federal guidelines for
soil quality, which is in general agreement with well documented observations of natural mineralization.
A full description of the data is provided in the Phase 3 ESA Report (Appendix H)
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Table 4.  Summary of 1985 Survey Metal Concentrations

Entire Survey Area
(1,304 samples)

Lead Zinc Copper
Maximum 12,154 2,545 1,974
Minimum <20 <20 <20
% less than detection 40% 61% 26%
Average 108 112 74
CCME Generic Tier 1 Guideline
for RL/PL Use (1999)

140 200 63

Notes: All units are mg/kg (ppm) unless stated otherwise.

3.4.4 Mammals

A quantitative evaluation of mammals in the mine area could not be undertaken by BCRI due to the low
mammal density in the area.  Small mammal traps were set near the (future) townsite and near the airport
in late July 1974 but no animals were caught.  Nonetheless, mammal observations were recorded during
the course of the 1974 terrestrial studies.

Signs of four mammal species were observed:  lemming, Arctic fox, Arctic hare and caribou.

Lemming signs consisted of small mammal runways, straw piles (winter shelters) and droppings.  These
were observed in the Meadow, Moss-Lichen and Dry Ridge areas (Table 3).  Two Arctic fox scats were
observed.  Arctic hare pellets were observed in one location.  Caribou were not seen in the study area but
past presence was indicated by “very old” antlers located near the airport.  BCRI reported that one
resident of Arctic Bay (Isaac Attagutsiak) indicated that he had not seen caribou in the area since 1948.

Anecdotal evidence collected during mine operations indicates that Polar Bears have occasionally passed
through the mine area enroute to feeding locations (in the order of once per 5-6 years). The bears did not
stop in the mine area or make attempts to hunt or feed in the mine area.

3.4.5 Birds

Observations made by BCRI in late July 1974 reported seven migratory and one non-migratory species of
birds in the mine area: snow bunting, ptarmigan, Baird’s sandpiper, snow goose, eider duck,
semipalmated plover, jaeger and raven (non migratory).  BCRI reported that the Borden Peninsula had
previously been identified as an important breeding area for some migratory species including three of the
species observed in the mine area ptarmigan, Baird’s sandpiper and snow goose.
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The snow bunting was the most common species observed with 22 birds seen.  The mine area was
observed to include most of the typical types of habitat used by snow bunting including coastal areas,
rough stony terrain and mossy areas.

Snow geese were observed in 1973 (mine personnel) and 1974 using Kuhulu Lake and some Meadow
areas (Table 3).  Droppings were generally observed in the Meadow areas.  Seven eider ducks were
observed in July 1974 on Twin Lakes and a total of 60 were seen during aerial census flights of seabird
colonies.  Ptarmigan droppings were observed in two locations in the study area.  One pair of
semipalmated plovers was observed in July 1974 on an alluvial fan west of Twin Lakes.  One pair and
one individual Baird’s sandpiper were observed in Meadow and Dry Ridge areas (Table 3).  One
observation of long-tailed jaeger flying over Strathcona Sound was recorded in July 1974.

Four ravens were seen during the terrestrial studies.  Raven was the only species observed in the mine
area that was classified by BCRI as non-migratory.

3.4.6 Fresh Water Fisheries

Fresh water fisheries were studied by Fisheries and Marine Service (FMS) in 1974 but a report on this
study was not available for inclusion into this current document.  BCRI indicated that the FMS study
identified a land-locked population of Arctic char in Kuhulu Lake and also found that no fish were
present in East and West Twin Lakes.

3.4.7 Fresh Water Invertebrates

Invertebrate sampling was undertaken by BCRI in July 1974.  Samples were collected at two locations in
Twin Lakes Creek (in the upstream area just below East and West Twin Lakes and at the mouth), at the
mouth of Kuhulu Creek and at the mouth of a reference Creek west of Twin Lakes Creek.  Five samples
were collected at each location.

Only a few individuals of three species were found, indicating “low productivity and low community
stability”.

3.4.8 Lake Bathymetry and Chemistry

Bathymetric maps were prepared by BCRI for Kuhulu Lake and West Twin Lake.  Kuhulu Lake was
found to be 204 feet (62 metres) deep with a somewhat symmetrical basin shape.  West Twin Lake was
found to include two internal basins that were 60 feet (18 metres) and 70 feet (21 metres) deep and that
were separated by a “sill” at approximately 35 feet (11 metres) depth.
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Water chemistry profiles were measured for Kuhulu Lake, East Twin Lake and West Twin Lake (three
locations).

At the time of the lake sampling in July 1974, thermoclines were not observed in any of the lakes.   Lake
water temperatures were stable with depth in all lakes and ranged from 3 to 6 degrees C.  Dissolved
oxygen concentrations were also stable with depth in all lakes.  Dissolved oxygen ranged from 12.8 to
13.4 ppm in West Twin Lake, from 11.6 to 11.7 ppm in East Twin Lake and from 12.1 to 12.8 ppm in
Kuhulu Lake.

Lake water was relatively soft but varied slightly between lakes.  Hardness was measured in a range from
22 to 29 mg/L CaCO3 in West Twin Lake, from 11 to 13 mg/L CaCO3 in East Twin Lake and from 76 to
91 mg/L CaCO3 in Kuhulu Lake.

Total organic carbon was measured at 1 and 2 mg/L in all lakes with the exception of one sample near the
bottom of Kuhulu Lake which measured 6 ppm.  Nutrient concentrations in West Twin Lake were
relatively low at 0.047 mg/L nitrogen (NO3) and <0.005 mg/L phosphorus (PO4).

Heavy metal concentrations in the lakes are described in Section 3. 4.10.

3.4.9 Stream Morphology and Chemistry

Twin Lakes Creek is the largest creek in the mine development area.  Strathcona Creek is the largest
creek in the regional study area but is located on the north shore of Strathcona Sound and is not affected
by mine development.  The creeks in the mine area are relatively steep with average gradients in excess of
5% and greater than 10% in some locations.

Twin Lakes Creek drains East and West Twin Lakes into Strathcona Sound and passes between the
(present) townsite and mill/west adit areas.  Twin Lakes Creek was reported by BCRI to have a length of
7.3 kilometres, an average gradient of 5.1 percent and a maximum gradient of 23.5 percent.  Two steep
cascades are present in the area of the (current) 09 and 02 portals. The bedload at the mouth of Twin
Lakes Creek was measured to be very coarse and contains 55% pebble, 24% gravel, 21% med to coarse
sand and <1% fine sand-silt-clay. This bedload sizing was similar to that observed in a reference creek
located west of Twin Lakes Creek and in Kuhulu Creek although a greater proportion of fine sand (3%)
was observed in these two creeks.

Chris Creek drains the area east of East Twin Lake to Strathcona Sound and collects drainage from the
(current) Area14, K-Baseline, and east adit mining areas.  Chris Creek was reported to have a length of
4.7 km, an average gradient of 7.7% and a maximum gradient of 20.0%.
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The chemistry of water in various creeks in the mine area and in reference areas was analysed in late July
1974.  Heavy metal concentrations were also determined and are described in Section 3. 4.10.

Some parameters were relatively uniform for all streams. Water temperatures ranged from 3 degrees C to
10 degrees C.  Water pH as measured in the field was neutral and ranged from 7.4 to 8.3.  Dissolved
oxygen concentrations ranged from 10.6 to 13.5 ppm. Total organic carbon ranged from 1 to 10 ppm.

Hardness varied among the sampled streams.  Hardness was less than 60 mg/L CaCO3 in Twin Lakes
Creek and in two reference creeks on the north shore of Strathcona Sound (including Strathcona Creek).
Hardness was greater than 60 mg/L CaCO3 (maximum 105 mg/L CaCO3) in Chris Creek and in other
unnamed creeks on the south shore of Strathcona Sound.

Conductivity on Twin Lakes Creek increased from 28 mmhos/cm just downstream of East and West Twin
Lakes to 103 mmhos/cm at the mouth.  Conductivities in all of the other creeks ranged from 69 to 301
mmhos/cm with no apparent differences between creeks in the mine area and reference creeks.  The
lowest conductivity (69 mmhos/cm) was recorded in a reference creek on the south side of Strathcona
Sound east of the mine area.  The maximum conductivity (301 mmhos/cm) was recorded in a tributary to
Twin Lakes Creek north of the (future) townsite.

Turbidity varied from 0.4 ppm SiO2 in upstream Kuhulu Creek near the outlet of Kuhulu Lake to 58 ppm
SiO2 in Strathcona Creek on the north side of Strathcona Sound.  Turbidity in Twin Lakes Creek was
relatively low at 6.9 ppm SiO2 upstream and 4.3 ppm SiO2 downstream.

There was a wide range in total suspended solids (TSS) among the creeks.  Several creeks (including
Twin Lakes Creek) contained very low TSS (less than 3 ppm).  TSS was measured as high as 83 ppm in
Strathcona Creek on the north side of Strathcona Sound.  There was also a wide variation in total
dissolved solids (TDS) among the creeks from a low of 27 ppm in upstream Twin Lakes Creek to a high
of 178 ppm in a tributary creek to Twin Lakes Creek north of the (future) townsite.

3.4.10 Metals in Surface Water

A suite of surface water samples was collected by BCRI in late July 1974 from 12 locations that included
Twin Lakes Creek, Chris Creek and other streams in the area on both the north and south shores of
Strathcona Sound.  Samples were also collected at two depths (surface and bottom) in Kuhulu Lake and at
three depths (surface, middle and bottom) in East Twin Lake and at two locations in West Twin Lake.
The samples were analysed for dissolved concentrations of zinc, lead, arsenic, cadmium and iron.

There were a number of sites where discolored water was observed flowing into creeks in the area of the
future minesite.  These sites included Chris Creek below the (future) east adit area, Twin Lakes Creek
north of the (future) townsite and runoff entering the northwest side of West Twin Lake.
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The metal concentration data generally indicates that metal concentrations in Twin Lakes Creek and Chris
Creek were elevated above reference locations and that the metal concentrations in Chris Creek were
generally greater than in Twin Lakes Creek.  The greatest concentrations of zinc, arsenic and cadmium
were alternately measured in a tributary to Twin Lakes Creek north of the (future) townsite and a tributary
to Chris Creek near the (future) east adit area.  The metal concentrations in Kuhulu Lake, East Twin Lake
and West Twin Lake were similar to the reference locations.

Concentrations of arsenic were all less than the method detection limit of 5 µg/L.

Zinc concentrations at all reference locations (i.e. excluding Twin Lakes Creek and Chris Creek and their
tributaries) ranged from 9.0 to 40 µg/L.  This includes all of the samples from Kuhulu Lake, East Twin
Lake and West Twin Lake.  Strathcona Creek contained 90 µg/L zinc. One tributary to West Twin Lake
on the northwest side contained 80 µg/L zinc.

The water samples from Twin Lakes Creek and Chris Creek and their tributaries contained greater
concentrations of zinc than other locations.  The highest concentration was measured in a tributary to
Twin Lakes Creek north of the (future) town site and was 54,000 µg/L.  The second greatest
concentration of zinc measured was a tributary to Chris Creek near the (future) east adit area and was
15,000 µg/L. The concentrations of zinc at the mouths of Chris and Twin Lakes Creeks were 700 µg/L
and 150 µg/L, respectively.

The spatial variability of lead concentrations was generally similar to that for zinc.  The exception was the
concentration of lead at the mouth of Twin Lakes Creek was the same as observed at the reference
locations (range from 0.7 µg/L to 1.0 µg/L).  The greatest concentration of lead measured was in the
northwest tributary to West Twin Lake at 110 µg/L. Lead in Strathcona Creek was slightly elevated at 2.0
µg/L. The concentration of lead at the mouth of Chris Creek was slightly elevated at 1.6 µg/L.
The spatial variability of cadmium was generally similar to that for zinc and lead.  The exception was that
the concentration of cadmium in the northwest tributary to West Twin Lake was the same as at the
reference locations (range from 0.1 to 0.3 µg/L).  The greatest concentration of cadmium measured was in
the tributary to Twin Lakes Creek north of the (future) townsite at 140 µg/L.  The concentrations of
cadmium at the mouths of Chris and Twin Lake Creeks were slightly elevated at 2.2 and 0.4 µg/L,
respectively.

The spatial variability of iron was different than that for zinc, lead and cadmium in that all of the sample
locations except two were within the range of 3.4 to 49.0 µg/L, including all of the lake samples.  The
highest concentration was measured in the tributary to Twin Lakes Creek north of the (future) townsite at
3,350 µg/L. Strathcona Creek was also slightly elevated at 100 µg/L.
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Samples were also collected at the mouth of Twin Lakes Creek by FMS in 1974, 1975 and 1976.  One
sample was reported for each year that is assumed to have been collected in summer.  These samples
contained dissolved zinc concentrations of 223, 236 and 47 µg/L in 1974, 1975 and 1976, respectively.
These concentrations are in general agreement with the sampling by BCRI as described above wherein
the concentration of dissolved zinc at the mouth of Twin Lakes Creek was measured to be 150 µg/L in
July 1974.
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4. Description of Mining Process

4.1 Mine Development Sequence

Most of the mine facilities were constructed from 1974 to 1976 during the initial development of the
mine.  There were also some modifications and additions, however, to the facilities through the life of the
mine and additional mining areas developed.  Table 5 provides an outline of the sequence of construction,
major modifications, mining sequence and major closure milestones that was initially provided in the
Phase 2 ESA Report (Appendix G).

Table 5.  Sequence of Major Events

1974-1976 Initial mine development including town housing, dome cafeteria, town centre,
school, church, bunkhouse building, industrial complex, concentrate storage shed,
tank farm, STOL air strip, freshwater supply system

1974 Begin operations at landfill site
1975 Begin flight operations at STOL air strip
1976 Begin tailings deposition in West Twin Lake
1976 Begin mine production underground
1976-1977 Jet airstrip/airport constructed
1980 – 1995 West Open Pit mined
1982 Ship loading conveyor enclosed
1983 – 1987 Area 14 mined
1985 Soil geochemistry survey
1986 – 2001 East Open Pit and East Trench mined
1987 – 1990 K-Baseline mined
1988 Tailings/waste rock geothermal profiling begins with testing of reclamation covers
1989 East Adit water treatment facility constructed
1990 PAMO apartment building constructed
1990 Construction of West Twin Dike and creation of the “Surface Cell”
2000-2002 Oceanview mined
2000/2001 Dense Media Separation (DMS) plant constructed
September 2001 Mine closure announced for September 2002
February 2002 February 2002 Closure and Reclamation Plan submitted to Nunavut Water Board
July 2002 Water Board Hearing in Arctic Bay
Summer 2002 Phase II Environmental Site Assessment
September 2002 Cessation of mining and milling operations
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September 2002 –
November 2003

Human Health and Ecological Risk Assessment

December 2003 Completion of technical studies for closure and reclamation planning
August 2003 –
January 2004

Phase 3 Environmental Site Assessment

February 2004  Submission of Mine Closure and Reclamation Plan

4.2 Geology

The Nanisivik sulphide deposits are hosted in carbonate rocks within a Proterozoic sedimentary sequence.
This sequence developed as a Neohelikian intracratonic basin, the Borden Basin, on a peneplaned gneiss
complex of Archean-Aphebian age.

The present Borden Basin sequence consists of generally shallow water clastic and carbonate sediments
up to 6,100 metres thick, called the Bylot Supergroup.  The Supergroup is divided into three Groups, a
lower clastic group (the Eqalulik Group), a middle carbonate group (the Uluksan Group) and an upper
clastic group (the Nunatsiaq Group).

The Uluksan Group is made up of the lower Society Cliffs Formation and the upper Victor Bay
Formation.  The Society Cliffs Formation varies in thickness from 260 metres at Arctic Bay to 856 metres
at Tremblay Sound.  West of Tremblay Sound, it was deposited in a subtidal to intertidal environment.
The Society Cliffs Formation is conformably overlain by the Victor Bay Formation, which consists of
shales, siltstones, dolostones and coarse carbonate clastics and varies in thickness from 156 metres to 735
metres.  The Victor Bay Formation is considered to have acted as a cap rock to mineralization in part of
the mine area.  All of the economic mineralization at the Nanisivik mine lies within the upper member of
the Society Cliffs Formation.

The Nanisivik mine property is up to 7 km wide and up to 15 km long.  Rocks cropping out on the
property include small exposures of quartzite of the Adams Sound Formation on the southern edge of the
lease area.  The unit immediately below the Society Cliffs Formation, the Arctic Bay Formation, crops
out in the area but is not exposed on the property.  The main units exposed are the Society Cliffs
Formation and the overlying Victor Bay Formation, together with Paleozoic sandstones of the Gallery
Formation.

In the mine area, dips are usually quite shallow and the main structure is faulting.  Major structures that
are recognized in the mine include the South Boundary Fault, which marks the southern margin of sulfide
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mineralization, and the Keystone Graben Fault, which defines the southern margin of the Main Ore Zone
horst.

The various massive sulphide deposits contain more than 50 million tonnes of which barren massive
pyrite bodies occupy most of the area and contain the largest sulphide tonnages.  Zones containing
sphalerite are present within the massive pyrite bodies, but are confined to a restricted vertical interval.
All of the known significant sphalerite deposits are in horsts adjacent to the Keystone Graben.

The South Boundary Zone is wedge-shaped and consists of massive pyrite.  It is controlled by the South
Boundary Fault.  The Main Ore Zone is an elongated, sinuous, lenticular body, hosted in carbonate, with a
nearly horizontal upper contact.  A number of bodies are irregular subvertical veins, while some other
bodies underlie gently dipping shale contacts.  These variations in structural style occur both in the
massive pyrite and in the sphalerite zones.

Each of the sphalerite-rich ore bodies is confined to a restricted vertical interval that varies in thickness
and elevation from zone to zone.  Flat sulphide contacts cut at low angles across dolostone bedding and
sulphides rarely follow the beds.

The Main Zone deposit is about 3 km long.  It is oriented east-west, although it is sinuous in plan.  The
deposit is broadly 'T' shaped, with a flat-topped upper section that is typically about 100 metres wide and
20 metres high.  A remarkable feature of this deposit is the constant elevation of the top of the deposit
over its entire length.  The keel section of the deposit extends to about 80 metres below the upper section.
While it is subvertical, no obvious controlling structures have been recognized to date.  In places, flat-
lying “wings” of sulfides extend out laterally from the keel zone.

Internal structures in the ore zones tend to be complex, and range from massive and banded to chaotic or
brecciated.  Banding tends to be subhorizontal in both the upper section of the Main Zone and the keel
section of the deposit, but it may be parallel to dipping dolostone contacts in some areas.  As well, the ore
is porous in places and large irregular zones of ice are present in some faces underground.

The accepted geological model is that the Nanisivik deposits are Mississippi-Valley Type ("MVT").  By
definition, these are post-depositional, carbonate hosted deposits.  Typically, they are coarse-grained and
mineralogically simple.  They tend to be sphalerite-rich, may be very large and may contain high base
metal grades.  However, MVT deposits include quite diverse deposits, different in shape, grade and
mineralogy.  This diversity appears to result from source fluid chemistry, rocks through which the fluids
pass prior to deposition, source fluid temperature and the nature of the depositional environment.
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4.3 Mining

Open Pits

There are four small open pits on the property as follows:

 The Oceanview pit is located north and east of the East Adit area;
 The East Open Pit is located in the East Adit Area adjacent to the 39 portal that connects to the

primary underground workings;
 The East Trench is located adjacent to and east of the 88 portal in the East Adit area.  The East

Trench is a relatively small trench with minor underground mining into the trench wall.  This
underground mining did not connect with the primary underground mine workings; and

 The West Open Pit is located in the West Adit Area, between the 00/01 portals and Twin Lakes
Creek.

Underground Mines

Main Lens

The mining method was drill and blast in ore using standard trackless equipment (jumbo drills, remote
scoop trams, and haulage trucks).  Ore was hauled to an underground pass that controls ore flow to the
primary and secondary crushers.  All crushing takes place in the underground mine and the crushed ore
was moved to surface via a conveyor system.  Since the mine is located in permafrost, there is no water
pumping requirement.

The primary underground mine workings are located immediately east of the mill.  The workings extend
in an approximate northeast-southwest direction. There are eight openings to surface:

1. 00 portal: West Adit area – ventilation;
2. 01 portal: West Adit area – primary vehicle access west side;
3. 09 portal: West Adit area – alternate (summer) vehicle access;
4. lower portal: West Adit area – ore conveyor to the mill;
5. 17N portal: currently unused vehicle access;
6. shale hill vent raise: East Adit area – ventilation;
7. 39 portal: East Adit area – no longer accessible (crown pillar mined); and
8. 88 portal: East Adit area – primary vehicle access.

The Main Lens mined at the Nanisivik Mine was flat lying and outcropped on surface at both ends of the
zone.  The geometry of the mineralized body and the presence of permafrost permitted large underground
excavations and the use of large scale mining equipment.  In the Main Lens, where the dimensions of the
mineralized zone are up to 150 metres in width and 20 metres in height, the primary mining method was
room and pillar.  For the other zones adjacent to the Main Lens, the mining methods were drift and slash
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stoping with some cut and fill stoping.  The same mining equipment was used in these zones as in the
Main Lens.  The extent of the undergound workings is shown on Figures 2 and 11.

Stope backfill consists of low grade material sourced from surface stockpiles, development waste or shale
from surface.  Water was applied to the surface of the backfill, which would freeze generally within two
days to form a strong working surface.

Nanisivik was a unique mine in that dry drilling was used due to the permafrost  (the rock temperature is
minus 12°C). Dust collectors were required on drilling equipment in order to keep respirable dust within
acceptable safety limits.  Most blasting at Nanisivik was done using ANFO, non-electric delay detonators,
and detonating cord, fired with an electric cap.

Other Underground Developments

Three small underground mines were developed at the K-Baseline, Oceanview and Area 14 sites. There is
one entrance to each of these workings and the Oceanview workings has one ventilation raise to surface.
There was also minor underground drift development at the East Trench.  None of these workings connect
with each other or with the Main Lens development workings.

4.4 Metallurgical Processing

The mill has a proven capability of processing 780,000 tonnes per year using conventional crushing, rod
and ball mill grinding, differential lead and zinc flotation, and concentrate drying.  The mill process
flowsheet is presented in Figure 12.  The mill is 26 years old. Waste heat from the diesel power
generators heated the buildings and dried the concentrates.

Run-of-mine ore was crushed in an underground jaw and cone crusher circuit.  The crushed ore was
stored underground to prevent thawing.  From the underground bin the ore was conveyed to the mill.
Here it was pre-concentrated in a Dense Media Separation circuit to remove waste rock from the ore.
Then the up-grade ore passed through a rod and ball mill circuit to liberate the contained minerals, prior
to reagent addition and selective flotation.

Lead flotation was carried out in one rougher and three cleaning circuits, using conventional flotation
reagents.  Zinc flotation was carried out in a rougher/scavenger circuit using conventional zinc flotation
reagents, with the final concentrate being produced from a three stage cleaning circuit.  Since mid-1997,
all zinc rougher concentrates were reground in a zinc regrind mill.

Lead and zinc flotation concentrates were thickened, filtered and dried in rotary dryers to about 5%
moisture, using waste heat from the power plant. The concentrates were trucked approximately three
kilometres to the 125,000 tonne capacity storage shed at the dock site.
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Flotation tailings were pumped through a four kilometre pipeline to the West Twin Disposal Area
(“WTDA”).  Process water for the mill was recycled from the concentrate thickeners and the reservoir
portion of the WTDA.  Water from the WTDA was pumped to the mill in an overland insulated HDPE
pipeline.  The relatively small amount of freshwater that was required for processing was pumped from
East Twin Lake using the same pumping system that provided fresh water to the town.   

CanZinco commissioned a dense media separation (DMS) plant in July, 2001.  The plant was designed to
blend mine plan, grade ore with run-of-mine resources.  The waste rock (gangue) is rejected from the
DMS feed, so the product from the plant is an up-graded mill feed.  Process results during February 2002
reported the DMS feed at 8.20% zinc and the subsequent mill feed grade at 11.5% zinc.  The dry reject
(gangue) from the plant was returned to the underground mine as backfill.

The grades of the mill feed lead and zinc circuits and the final tailings streams are continuously monitored
by an on-stream XRF analyzer.

Chemicals that were used in the mill as process reagents were as follows:

1. Lime (2300 g/t) was used to modify the pH of the ore so that pyrite (iron sulphide) particles were not
recovered in the marketable concentrates;

2. Copper Sulphate (500 g/t) was used to activate the surface of zinc (sphalerite) particles so that they
could be selected and recovered in the zinc circuit;

3. Xanthate (100 g/t) was used in the flotation circuits as a collector to coat and select lead and activated
zinc particles (galena and sphalerite) so that they were recovered to the concentrates; and

4. Methyl Isobutyl Carbinol (MIBC) (3 g/t) was used to stabilize the air bubbles (froth) in the flotation
circuit so that the recoverable mineral would float.

The reagents were shipped to the site by ocean freighter and transferred to land for outdoor storage.  The
mill reagents were stored outside in a designated area adjacent to the concentrate storage shed.  The
reagents were transported to the mill in weekly allotments and mixed/dispensed from a controlled area
inside the mill.

4.5 Tailings Disposal

Flotation tailings were deposited within the West Twin Disposal Area (“WTDA”) located approximately
4 km to the south of the mill building.

Tailings were deposited sub-aqueously (underwater) during the first 14 years of operation in West Twin
Lake.  In 1990, the West Twin Dike was constructed, which divided West Twin Lake into two cells: the
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Surface Cell in the western portion of the original lake; and the Reservoir in the eastern portion of the
lake.  Since 1990, tailings have primarily been placed sub-aerially (on surface) within the Surface Cell
with a smaller quantity of tailings continuing to be deposited under water in the Reservoir.  In 1998 a
portion of the Reservoir known as the Test Cell (geothermal testing area) also began to receive surface
tailings disposal as part of closure planning (to achieve desired drainage  contours) (Figure 13).

The West Twin Dike is 18 m high at a nominal elevation of 388 m above sea level (“asl”).  The dike was
constructed of shale rock and tailings using an upstream construction method with small lifts being placed
on an annual basis.  As part of the operation of the WTDA, some tailings were placed along the toe of the
dike to ‘push’ standing water away from the dike.

The operating plan for the Surface Cell was designed to encourage continuous freezing of the settled
tailings and pore water by placing successive thin layers of tailings. The surface of the tailings has been
contoured so surface runoff flows to the southern perimeter.  Water was then syphoned from the Surface
Cell into the Reservoir.

Water from the Surface Cell as well as runoff water from the West Twin watershed reported to the
Reservoir.  At closure the Reservoir remains a pond with tailings submerged below water, except in small
littoral areas.

The Test Cell dike isolates one portion of the Reservoir that was developed as an area for testing covers
for reclamation of tailings.  This dike was constructed in a similar manner to the West Twin Dike.  The
nominal elevation of the dike is 375.5 m asl.

4.6 Manpower

Nanisivik Mine typically employed 200 people at the mine when it was operating.  Most employees
worked a rotation that allowed for eight weeks of work followed by four weeks of rest off site.  While on
site, employees worked a variety of five, six and seven day shift schedules, with most employees working
either ten or twelve hours per day, depending upon operational requirements.

The care and maintenance manpower that was on site through 2003 employed approximately 10 persons
at the site to perform maintenance and inspection work.  Additional manpower is anticipated to be
mobilized to site in 2004 to perform reclamation work.
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5. Related Environmental Studies

Throughout the life of the project, numerous environmental studies were conducted by the Mine as part of
their environmental management practices.  Some of these studies were conducted to fulfill specific
requirements of the Water Licence while others were completed as a means of progressively collecting
information for closure planning.  These studies have been filed with the Nunavut Water Board and are
described below to provide additional relevant supporting information to this plan..

5.1 Hydraulic Confinement of West Twin Disposal Area

The report “Hydraulic Confinement of the West Twin Disposal Area”, November 30, 2000 describes the
results of an investigation of the potential for groundwater seepage from the West Twin Disposal Area
(the “WTDA”) to East Twin Lake.  The environmental risk being investigated was the possible
contamination of clean water in East Twin Lake with metals and other contaminants transported from the
WTDA.  The study confirmed that there is no subsurface hydraulic connection from WTDA to East Twin
Lake.

The investigation was conducted from 1998 to 2000.  The work included surface water quality
monitoring, installation and monitoring of three thermocouple strings, geotechnical logging of boreholes
cores.

An active sampling and monitoring program began in the spring of 1998 that demonstrated that the deltaic
fan separating East Twin Lake and the WTDA does not conduct water. Water quality was monitored in
East Twin Lake and a tributary watercourse; as well as the West Twin Reservoir and its discharge.  Water
quality was then compared to determine if evidence of the WTDA chemical signature appeared in East
Twin Lake water.

Three thermocouple strings were installed within the delta that demonstrated that the existence of a
permafrost barrier within the deltaic fan between East Twin Lake and West Twin Reservoir.
Temperatures from the thermocouple strings were monitored on a monthly basis for a time to define the
frozen and active (freeze/thaw) zones. In addition, core logging was conducted during the installation of
the thermocouples (drilling) that did not identify a subterranean hydraulic connection.

The monitoring of ground temperatures also revealed that the elevation of the top of the permafrost is
higher than the water elevations in either East Twin Lake or the WTDA.  This means that there can be no
flow within the active layer from one area to the other.
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5.2 Acid Rock Drainage and Metal Leaching Assessment

The geochemical characterization of the potential for acid rock drainage to develop from various mine
materials is essential to providing appropriate closure measures.  Such a study was conducted from 1997
to 2001 and was filed with the Nunavut Water Board in two reports prepared by Lorax Environmental
Services: “Acid Generation Potential of Tailings and Shale Cover Material” dated September 1999 and
titled “Acid Generation Potential of Soil, Waste Rock and Shale” dated April 2001.

A total of 164 samples were collected from seventeen locations around the mine site to provide a
representative suite of samples. The samples were categorized as: mine waste rock; open pit walls;
roadway (Industrial Complex to West Adit area); shale; tailings; and natural ground covers (soil/till).

Acid-base accounting (ABA) was conducted on all samples to measure both total acid potential (TAP)
and neutralizing potential (NP). These two determinations were then compared to guidelines for assessing
acid generating potential “Guidelines for Acid Rock Drainage Prediction in the North – DIAND, 1992”.

The ABA determinations provided the following observations:

1. Soil and till samples have the lowest sulphur contents, typically <0.3 % S and are considered non-acid
generating;

2. Shale samples are classified as acid consuming;
3. Due to the abundance of carbonate materials in the waste rock mass (up to 80%) only samples with

very high total sulphur content are considered potentially acid generating;
4. Results for the 10 “rock” sampling areas (105 samples) varied from strongly to marginally acid

generating.  (The results are described fully in Appendix E, the Rock Piles and Open Pits Closure
Plan; and

5. Tailings are classified as acid generating.

Samples of tailings and shale also underwent humidity cell testing that measured reaction rates and
NP/TAP depletion over time at different temperatures.  The results of the humidity cell and related testing
provided the following conclusions:

1. The most mobile metal in the tailings sample was zinc.  Zinc was leached from the tailings sample in
greater concentration than other heavy metals of concern;

2. Copper, lead, nickel and cadmium were detectable in the tailings sample but were lower than zinc by
two orders of magnitude;

3. Tailings material is potentially acid generating (i.e. neutralization potential was depleted at a faster
rate than acid potential);
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4. Shale is classified as acid consuming (i.e. acid potential was depleted at a faster rate than
neutralization potential); and

5. “The covering of the tailings mass with shale of sufficient thickness to maintain the tailings interface
below the active layer should obviate the potential for acid generation from the tailings and is,
therefore, a prudent closure strategy” (Lorax 2001).

5.3 Chronic Toxicity Testing

In order to assess environmental effects in the receiving environment, a work plan that proposed to assess
environmental effects by testing of water quality and chronic toxicity in Strathcona Sound was approved
by the NWB in June 1999.  The work was conducted in 2000 and rpeorted to the NWB in the report,
“Chronic Toxicity Testing Mouth of Twin Lakes Creek in Strathcona Sound”, October 2000.

The study components included:

1. A sand dollar (Dendraster excentricus) fertilization test to determine any degree of inhibition of
fertilization;

2. Microtox testing (Photobacterium phosphoreum); and
3. Full suite of physical and chemical characterization of the water.

Five water quality samples were collected in Strathcona Sound in the mouths of Twin Lakes Creek and
Kuhulu Creek (control site).  

In the Twin Lakes Creek estuary, samples were collected from the surface water (0.1 metre depth) at
distances of 60 metres and 75 metres offshore, as  well as at 5 metres depth,  75 metres offshore. Since the
freshwater inputs are less dense than the receiving seawater, creek discharges would be expected to
initially migrate at the sea surface and near-surface samples might therefore, show influences of the creek.
Samples were collected during the low flow period when metal concentrations in Twin Lakes Creek were
at a seasonal maximum to provide a worse case scenario of metal loadings into Strathcona Sound.

During the same period, samples were collected from the discharge of Kuhulu Creek to Strathcona Sound
as a control site. Kuhulu Creek is located approximately 8 kilometres east of the mouth of Twin Lakes
Creek in a separate drainage area. Water quality from this area is not influenced by mining activities.
Samples were collected 25 metres offshore, at depths of 0.1 and 5 metres.

The conclusions of the study are as follows:

1. The surface water samples collected 60 metres off shore of the Twin Lakes Creek estuary reported
elevated concentrations of some metals in comparison to both the 75 metres offshore sample and to
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the reference site sample. The concentration of zinc at the 60 metres location exceeded USEPA
marine chronic and acute criteria for the protection of aquatic life. At a distance of 75 metres, this
exceedance was not present;

2. Toxicity test work on surface water samples 60 metres offshore of Twin Lakes Creek estuary showed
sand dollar (Dendraster excentricus) had inhibited fertilization (50% decrease in fertilization rates).
This fertilization rate result was not evident in any of the other samples; and

3. Microtox testing did not indicate a toxic response in any of the samples.

5.4 Environmental Assessment of the Landfill Facility (2000)

The landfill facility is located approximately 1 kilometre west of the town at the crest of a localized
watershed. This location minimizes the surface run-off affecting the area. A two metre high berm on the
uphill side of the landfill site diverts runoff water around the site. A second, two metre high berm at the
toe of the landfill collects seasonal run-off and directs discharge through an absorbent boom placed
upstream of a level control notch.

Waste was accepted from mining related activities, as well as the townsite, government offices, seaport
and airport operations.

CanZinco conducted an environmental assessment of the landfill in 2000, and reported the findings to the
NWB, that included the following:

1. Identification of the types and volumes of industrial wastes disposed of and buried over the life of the
facilities;

2. Evaluation of potential significant environmental impacts given the geographical characteristics of the
surrounding area and water courses;

3. An evaluation of the present disposal method, and recommendations for final reclamation and closure
of the facility; and

4. A list of present and future monitoring plans.

The findings of the assessment are described in the Landfill Closure Plan (Appendix L) where they were
incorporated into the Closure Plan for the facility.

5.5 Metal Loading Studies in Twin Lakes Creek

Twin Lakes Creek contained elevated metal concentrations prior to development of the mine due to
natural exposures of mineralized rock.  Mine activities subsequently added additional sources of metals
along the creek.  An understanding of the relative contributions of metals into the creek from various
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natural and mine related sources was investigated through a series of metal loading studies from 1995 to
2000.  The studies have included water quality monitoring for key metals of concern and flow monitoring.

Water sampling stations were located at key features along the length of the creek.  Samples were
generally collected on a bi-weekly frequency through the ice-free season and analyzed for metal
concentrations.  These values were then correlated to water flow measurements to determine metal
loading.

Spatial trends were identified along Twin lakes Creek which were attributed to two rock piles (02 & 09
South), natural sulphide outcroppings and the industrial complex area.  Long term trends suggest an
increase in metal loading from the area of the rock piles that roughly corresponded to the commencement
of relocation of waste rock underground. This temporary trend is expected to reverse following the
completion of waste rock relocation as part of the proposed reclamation activities.

5.6 Tailings Stabilization Study

A review of existing and potential methods of controlling tailings dust movement was conducted in 1998.
The review listed the following practices that had been employed:

1. Water Cover
Water coverage of the tailings was controlled through the scheduled two metre increment raising
(construction) of the Surface Cell dike structure at the WTDA. This was done to maintain sufficient
water volume for mill consumption, and recover volume lost to prior tailings disposal. A 2 m raise in
water elevation covered 65,000 square metres or 40% of the exposed tailings surface thereby reducing
the area of exposed tailings and possible dust movement;

2. Water Saturation
A water cannon system was used to moisten the exposed surface tailings to eliminate dust movement
during those periods when temperatures prohibit freezing/icing of the surface;

3. Ice Capping
During freezing conditions, ice cover was used to control tailings movement from the surface deposit.
A water cannon system was used to generate ice layers that capped the exposed tailings and
eliminated dust movement;

4. Snow Cover
Snow fencing was installed on the exposed tailings to control and collect snow that otherwise would
have blown over and off the tailings surface.  The snow covering and wind deflection eliminated dust
movement; and
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5. Shale Capping
Shale cover was generally placed in areas where future disposal activities were not scheduled.  The
shale cover was generally placed to an intermediate depth of approximately 0.2 m.

The review also investigated the potential for dust suppression with chemical applications, including:
calcium chloride; lignonsulphonate; sodium silicate; Soil Sement(latex polymer), and DL10 (asphalt
diluted with water and soap).

The summary of the review of these chemicals included:

1. The use of sodium silicates, was not economically feasible;
2. Calcium chloride was eliminated because it may depress the freezing point of water.  This chemical

attribute would be counter-effective on ice control methodologies and also raised long-term
geotechnical stability questions regarding the frozen core dike structures;

3. Bench scale testing of lignonsulphonate produced negative impacts on metallurgical results; and
4. Field testing of Soil Sement showed positive results.  A thin rubbery coating was achieved on a test

plot area that bound surface particles together preventing wind transport.  The coating was UV
degradable over a 4 month period – suitable for the interim period control.  A one-year supply of
product was ordered in 2002, but due to its late arrival was not applied.   The product was shipped
off-site in 2003.   

5.7 Surface Cell Tailings Disposal Monitoring

A monitoring program for the surface tailings deposit and disposal practices was implemented in 1989.
The program was updated in 1991 and 1998 as part of two Water Licence renewal processes.  The basic
components of the on-going monitoring program included:

1. Establishment of a thermistor and frost gauge network within the Surface Cell;
2. Water quality analysis from the Surface Cell;
3. Establishment of an air quality monitoring program which included “hi-volume” air samplers

activated on a 6 day cycle;
4. Assessment of particle size distribution and chemical composition of air samples; and
5. Photo documentation of snow cover.

In addition, the 1998 update included consultation with the Hunters and Trappers Organization in Arctic
Bay to develop the Terms of Reference for continued monitoring of the exposed tailings.
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5.8 Waste Rock Disposal Plan

The Waste Rock Disposal Plan was updated annually to 2002 as a requirement of the Water Licence.
Utilization of waste rock as backfill was an operational requirement of underground mining.  The annual
Plan provided the schedule for future years waste rock requirements as well as documentation of the past
years material balance at each waste rock site.   The mining methods instituted in 2001 (pillar recovery)
required a substantial increase in the utilization of waste rock as backfill.  As a result, reclamation of
waste rock piles was substantially advanced by the time the mine closed in October 2002.

The residual volumes of rock on surface that remain to be reclaimed are fully described in the Rock Piles
and Open Pits Reclamation Plan (Appendix E).

5.9 Stability Analysis of West Twin Disposal Area

BGC Engineering Inc. conducted a risk assessment of the physical stability of the West Twin Dike in
June 2000.  The terms of reference for the assessment were formulated in consultation with the NWB’s
geotechnical consultant. The final report entitled “Risk Assessment of West Twin Disposal Area Dike”
dated September 7, 2000 was submitted to the NWB.

As part of the assessment, a review of possible failure modes was undertaken. This review assessed the
frequency and consequences of possible events including seismic occurrences (earthquakes), structural
design failure, erosion event failure, and foundation failure. The review also considered construction,
operation, and historical data of the dike structure at the West Twin Disposal Area.

Follow up analytical work resulting from the risk assessment was performed and submitted to the NWB
in the report, “Follow-Up Analytical Work on West Twin Dike Stability” dated November 20, 2000. These
analyses focused on rigid block modelling, conventional slope stability issues, frost heave susceptibility
of tailings, and the Factors of Safety analysis for the West Twin Dike. In addition, the analyses were
extended to reflect potential increases in the height of the dike in the future.

The results are summarized as follows:

1. A review of thermocouple data confirmed the overall frozen nature of the dike;
2. Based on the frozen condition and the assumed rigid nature, the lowest factor of safety against sliding

was 1.53 for the probable tailings friction angle of 27o and worst-case foundation friction angle of
15o. It should be noted that, at the location of the highest section of the WT dike, as analyzed, the
foundation bedrock unit is actually the stronger dolostone unit. Hence, the friction angle value for the
foundation material would actually be much higher. Therefore, both the current configuration of the
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dike, and a subsequent raise by 2 metres, would meet or exceed current static design guidelines for
the mechanism of sliding stability;

3. Based on the conventional slope stability analysis for a dry, frozen slope, the factors of safety vary
from 1.6 to 2.6 for the current dike and 1.5 to 2.6 for the raised dike, which meet or exceed design
guidelines for dams. For a seismic acceleration of 0.05g, the factors of safety vary from 1.3 to 2.2 for
current dike and 1.2 to 2.1 for the raised dike geometry. Again, these values meet or exceed required
guidelines for the factor of safety; and

4. The review of soils within the West Twin dike area and their relative susceptibility to frost heaving
revealed that the susceptibility was high for the lakebed sediments, moderate to high for the tailings
and low for the shale rock fill. The susceptibility of the soils to have frost heaving should be
considered in light of the location of only 6 references to ice in 38 boreholes drilled in the area. If the
materials are ice-poor, the creep of the dike and its foundation are of little concern.

5.10 Closure Cover Materials - Geotechnical Evaluation

Golder Associates Ltd. conducted testing of potential tailings cover and armouring materials and reported
their findings in the report entitled “Geotechnical Assessment of Cover Materials for West Twin Disposal
Area, Nanisivik Mine, Baffin Island, NWT”. The results of the testing are summarized as follows:

1. Twin Lake sand and gravel appeared to be a competent material for capping and erosion protection.
The shale appeared to have abrasion and freeze-thaw losses that make it less suitable for capping and
erosion protection. The shale may be suitable to provide thermal insulation for underlying materials
and to limit infiltration of runoff water into the subsurface; and

2. The Twin Lakes sand and gravel is suitable for upper drainage layer, the purpose of which would be
to drain run off water laterally and minimize moisture loss from the infiltration barrier that can result
from upward capillary suction. The material has superior freeze-thaw durability which makes it
suitable for surface armouring.

5.11 Test Cell Evaluation Study

A series of test cells were constructed and operated in the WTDA to assess the effectiveness of various
configurations of soil covers over tailings.  The test cells were instrumented for thermal monitoring
through the cover materials.

A review of test cell data indicates that there is no advantage to ‘sandwich’ layering of different materials
at various depths to minimize the active layer thickness.  Data indicated that compaction of the cover
during placement will reduce the depth of the active layer immediately (i.e. first year).  However, bulk
placement of the cover will attain the same reduced depth of the active layer in two years.
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The general observation from the test cell program information is that a single medium cover with
uniformly sized materials permits water saturation and ice development reducing oxygen exchange and
water migration through the cover.  Further observations that are specific to Test Cell no. 1, upon which
the design of the reclamation cover for the Surface Cell is based, are as follows:

1. Test Pad 1 was constructed of a nominal thickness of shale fill without controlled saturation or
compaction;

2. Thaw depth in the 4 frost gauges in this pad (F3- F6) showed that the maximum depths of thaw
improved continuously between 1991 and 1997 and were continuing to improve, albeit slowly, at the
termination of the monitoring period.  This is attributed to the gradual build-up of the ice layer at the
bottom of the active zone;

3. Results in 1997 (end of program) showed thaw depths at each of the instruments measuring 0.73,
0.95, 1.05 and 0.97 metres respectively (or an average value of 0.92 metres); and

4. Direct comparison of the two pairs of frost gauges in Test Pad 1 (F3 vs. F4; and F5 vs. F6) indicates
that areas with light surface coloured material (F3 and F6) experienced an average of 0.26 m less
thaw depth than their darker coloured counter parts (F4 and F5).

The observations and conclusions of the test cell program are further described in the Reclamation Covers
Report (Appendix A).
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6. Closure and Reclamation Reports

6.1 February 2002 Closure Plan

In September 2001, CanZinco announced their intent to permanently close the Nanisivik mine in October
2002.  This notification triggered a requirement in the Water Licence to submit, to the NWB, a Final
Mine Closure Plan.  The report, February 2002 Closure Plan was submitted to the NWB in February
2002.

That report presented the closure objectives and the reclamation concepts for each area of the mine site.
Preliminary design of the reclamation covers over tailings, rock piles and the landfill facility were
included.  A preliminary engineering design for the Surface Cell spillway and an engineering stability
assessment of the West Twin Dike were also included.

The report acknowledged that the earlier-than-expected mine shut down (by several years) had prevented
the provision of detailed engineering designs for all of the proposed reclamation activities.  Further, an
Environmental Site Assessment process had been initiated to collect the information necessary for
development of a mine closure plan but had not yet been executed.

The NWB’s technical review of the February 2002 Closure Plan culminated in a Public Hearing that was
held in Arctic Bay in July 2002.  Subsequent to that Public Hearing, the NWB issued the current Water
Licence which requires, among other conditions, the submission, for approval, of a “Reclamation and
Closure Plan” and a series of attendant location-specific and topic-specific technical reports (as described
in Section 6.2).

6.2 Water Licence Requirements

Part G of the Water Licence addresses “Conditions Applying to Closure and Reclamation” and requires
the submission, for approval, of a “Reclamation and Closure Plan” and a series of attendant location-
specific and topic-specific technical reports. These requirements are summarized in Table 6.

An overview of each of the reports required under Section G of the Water Licence is provided in the
following sections.  Each of these reports is appendix to this document as listed in Table 6.
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Table 6.  Water Licence Requirements for Closure and Reclamation Reports

Water Licence
Reference Report Status

G1 Notification to the NWB of Recognized Closed Mine
Status Submitted

G2 Reporting Timetable Submitted

G3 Reclamation and Closure Plan Submitted (this document)

G4 Reclamation Cover Designs Submitted as Appendix A
(attached)

G5 West Twin Disposal Area Talik Investigation Submitted as Appendix B
(attached)

G6 Borrow Areas Development and Closure Plan Submitted as Appendix C
(attached)

G7 West Twin Disposal Area Surface Cell Spillway Design Submitted as Appendix D
(attached)

G8 Waste Rock and Open Pit Closure Plan Submitted as Appendix E
(attached)

G9 Reclamation and Closure Monitoring Plan Submitted as Appendix F
(attached)

G10 Append G4 to G9 to the Reclamation and Closure Plan
(G3) Submitted (this document)

G11 Revision submission timetable To be determined by the NWB

G12 Annual Review of Reports G3 to G9 and Submission for
Approval of Proposed Modifications Future Requirement

G13 Environmental Site Assessment (ESA) Program
Conditionally approved (NWB)
Submitted as Appendices G&H
(attached)

G14 Human Health and Ecological Risk Assessment
(HHERA)

Approved (NWB)
Submitted as Appendix I
(attached)

G15 West Twin Disposal Area Closure Plan Submitted as Appendix J
(attached)

G16 Underground Mine Waste Disposal Plan
Reviewed (NWB)
Resubmitted as Appendix K
(attached)

G17 Landfill Closure Plan Submitted as Appendix L
(attached)

G18 Implement Reclamation Plans as Approved Future Requirement

G19 Revision of Reports Future Requirement

G20 Annual Review of Reports G15 to G17 and Submission,
for Approval, of Proposed Modifications Future Requirement
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Water Licence
Reference Report Status

G21 Annual Reclamation Liability Cost Update Future Requirement

G22 2007 Terms of Reference for Comprehensive
Assessment of Mine Site Remediation Future Requirement

6.3 G.3, Reclamation and Closure Plan

This document, Nanisivik Mine Closure and Reclamation Plan March 2004 (the “Mine Closure Plan”),
fulfills the reporting requirements of Part G,  Item 3 of the Water Licence.  This document, inclusive of
the attendant appended technical reports, provides both the background information and the technical
detail regarding the proposed reclamation measures.  It is intended to provide the NWB with the
necessary information to undertake a technical review of the proposed reclamation and closure plan and,
ultimately, approve the Mine Closure Plan.

This document has been prepared by CanZinco with the technical support of Gartner Lee Limited, BGC
Engineering Inc., Golder Associates Limited, Jacques Whitford Environment Ltd. and Lorax
Environmental Services.

6.4 G.4, cz ckwozix3iz, Reclamation Cover Design

The report, Engineering Design of Surface Reclamation Covers (the “Covers Report”), provides the
report requested under Part G,  Item 4 of the Water Licence.  The Covers Report was prepared by BGC
Engineering and is provided in its entirety as Appendix A and the Executive Summary is provided below
for ease of reference.

6.4.1 Nw4oQx3ymJ5 scsy4nw5

wu3j5 WJ8Nstu NWB1NAN0208 gi/symJ6 kNK5u wuoEp4f5 vtmpq8k5, v8p8f_f5 Wdtc3g5

Niy=4u vmQ/c3mb nlm3n3bsizi4 cspn3bsizi4l xe4hwlt4l X3NstsJu4 xq3bsNh4ix3gu4.

Niy=4u @))$_u nl7m3nwi3j5 X3Nst xe4bsymJ3 Wd/siz mo4LA wu3j5 WJ8Nstzi xgil

ckwbsix3iq8i4 ttc3ym9lt4 xg3bsix3g5. b8N ttC3bsJ6 Wd/symiz mo4LA wMzi $

nl7m3nwi3j5 czb nNymiz.

ttC3ymJ3 W/Exc3iz mo4LA wu3j5 WJ8Nstzi cz ckwozix3mz5 wloc3g3 sfiz
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!. co3yJtc3ix3mzb ckw5gu4 gxX4u4 ttC3ymJ6

@. cspnc5b3Lt4 cspnstQc5b3ymJ5  cz gxX4, s/Cgw8Nw9l x4b3=4uz3g9l

#. X3Nsti4 ckwozMs3mz5 ckwozix3mz9l co3bsymoDi

$. cspn3ymlt4 czi5g3 gxX4 ckwv/3mz5 xCA5 !_u5 !))_j5 sdy?9oxiz

mo4lA.

%. czkx3ix3g5 gxX4 WbcClx3mz5 ciQ/i5 Nrz3ix3mz9l

^. Wtiz cspn3bsym9li f=3b3=sJ6 wu3j5 f=/sc5b3ymJ6 wtic3gu !.)_ub

r4ozl mo4j5 hC/w/3bsli.

&. WstQiz cspn3bsymli eM7usJ4f5 xfisJu9l

*. NlNw3ymJu4 wJiE/Exc3bzi4 i4Mh4iz sdy?9oxizl m4olA

cspn3bsymJ5 sdy?9oxizk5 mo4lA.

(. cspn3lt4 wmcqi3nsJ8N3gu4 f=3b3=s5 wmzi4 x7ml cspnw8N3lt4 wus5

Wsiz bwmwq8N3ix3mz5 mo4j9l hC5t?9oxpxq4vlx3mz5 s?li

dxc5b3li ckwJbsix3mz5.

!). cspn3lt4 czb wJiz cspn3bsymJ5 wJiz mo4bslt4

Nw4oQx3lA wmwozJ6, b8N cEix3bz gxX4 ttC3ymJi4 wlocs3gi4 xe4ymizi4 sfizl:

• euD/slt4 cE/six3g5 gxXw5 f=3b3=4j5,s/C4b3if=i3k5 x7ml x4b3=4j5 cEix3g6

• WJtz ckw7m5 iDx3bs4mz5 gxX4 cEix3bz wJiEix3bzl

• c9o3Xaix3g6 gxX4 mi3c4n3bsli

• csp3bsq8N3li cE/z ckwo?9oxq4vlx3mz5

• ck3gDt4n4v8i5 X3NstQ/z5 gxXs5 cz ckwovM4g=is4X5 iEsNq5g4f5.

Xe4h3bs9li ckwozix3mz5 gxX4 whmQ/sMs3g6 ns/Exc3izi4 s/Cgw8N6 mq3ge/5g6 x4b3=4l

ns/sAt4 dxaizk5 trsmZ/3m5 dxaw8NC/3g5, xs4X9oxZ/q9Lil . dxaiz dxaw8NoDi

xi?9oxZ/q5g6. ysC3j9l co3bs4v8iDi mq3gE/8iz ne/D8iDi mq3gE?9oxZ/q7m5. ysC3

dxaw8N3t5tJ8N3g6 Wbcs3Lil Niys= ciQ/z.

s/C4b3=sJ6 dxaw8N3gu5g6, i4MhMz _!%. cspn3bsc5b3ymJ5 i4Mh4izi4 xg3bsMs3g5

xe4yJbs9lt4 xCAk5 !))_k5 sdMaiEc5b3bz  mo4bs9li !#. sdy?9oxiz kN3Jx3

whmQ/sym4m5 sdy?9o3ixChQ/s9li @.*u4 x7ml %.)_u4 sdMali, x?toEp4f5 vNbu sc3ym/z5.

XpQq5g5 cEj8N3bq5 euD/sMs3g5, mnsq8N3tbslil cspn3bsMsE9li s?li5 Xi3gu9li.

Xi3gu4 co3ixDi Wbcs3iq9l Numzb csp/s9lt4 gxX4b3=sJ8N3g5, mC3u4l, ysC3u4l e3i3bu4l

gxX4u4 Wbcs3g6 ciQ/i. Xi3gu4 co3bsJm9li xqctQ4ymJ5 WJtc3Lt4 sfiz:

• Wbcs3izk5: ei3b6 gxX4 Nm4m5 xqiz Wbc3iz ciQ/i5g6.

• NN/4nsizk5: ei3b6 gxX4 xg3bsq8Nc5b3ym4m5 s/C4ys3t9lQ5 xpQq5gk5 gxXcExo4k5

wcNw/3t9l cspm4mb ck3 WstQizi4 xg3bsJ8N3izi4l.
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• hD3N3gcq8izk5: hD3N3gc3iClxq5 s?cw5 wnstZ/q7mb gxX4j5.

• xqiq5 ysCsizb Nm4mb nsyJtQNh4lA ycosiz xqiq5 Nm4mb.

ysC3 czkx3ix3g6 gxXs5 e3i3bs5 czkx3ix3g6 ysC6 wmcqJtQix3m5. ysC3 iDx3bsMs3g6 sfiz

WJtc3Lt4.

• xfisJ8N3iz: ysC3 tyJi4 xoAZMc3izk5 ka2X9oxvstQq7m5 yMj9l hC4X9oxq9Li.

• Wbc3iz: xqN3Li Wbcs3g6 ciQ/i

• eiq8iz: cfDJ4iz xvsN3ymJ6 yeis5 csmizi4 w{n4bq8i3nsizk5.

B4fx ttC3ymJ5 NlNw5tx3ymJ5 wloq8i4 s/Csizi4 gxXs5 czkx3ix3g6, cktQl xqtQ4mzb

ysCsiq5, ty4tn3bsymlil, mnsic3izl, xfisJ8N3izl. e3i3bs5 gxXs5 wloq5 ckw5giq5

cspn3bsMs3g5 cspn3bs9lt4 mq3gE/9ox/8iz kczt5tZ/3mz5 hD3N3giq8i4. cspnCu4

gryMs3g5 hD3N3gizi4 wnst?9oxizi4. mnsizi4l cspnc5b3ym9lt4 WnhxDy3k5 #&_k5,

cspNh4Lt4 wnst?9oxJ3 neX9oxZ/3mz5, cspMs3go neX9oxq8izi4 ns/symo3t9lA.

cEix3bz gxX4 cspn3bsym4m5 cspn3=sJu, s3dizi4 cspn3=4u, nN=sJ5 !$ ciQ/i.

cE/six3g5 ckw5giq5 cspn3bsymw8N3g5 v8p8f_f8i5 bwmz5 !(*(_u5. b9om5 cspn3=sMs3g5

xpQq5gi4 co3yms3lt4 wJic3Lt4 @_ubu4. cspn3bs9li xs4X9oxc5b3iz xCAbm4 xsmiz

b2Xsz3X9ox9li dxaiz dxa3X9oxJ6 czkx3X9oxJ6. dx3X9oxiz cspn3bsl9i gryMs3g5

wl7j5 dx3X9oxizi4 ns/symo3t9lA. x7ml cspn3bsZu cE/z NlND8iMs3g6 wnst?9oxJZlx

dx3X9oxizi4. mnDJ4 gxX4 dx3X9oxli wnstJ8i3X9oxoZJ6.

sdizi4 cspn3i6 czi4 gxX4u4 xpQq5gu4 wJio5 cspn3bsc5b3Ms3g5 xsmiz cktQC/3mz5

cspn3Lt4 i4Mh4gu8izk5. cspnsbsJ3 s4gtc3Lt4 xg3bsMs3g6 s3dy?9oxZ/3izl whmQ/s9li

cspn3bsMs3uJ6. cspnc5b3iq5 mo4LQ5 wjic3li !.)_ubu4 Nm4iC3bsJ6 c4v8ixA9l ).@%_u4

ysC3u4 co3bs4v8i3li. bwm8N wJtQli xCAk5 !))_k5 sdy?9oxiz whmQ/s9li xe4bsJ6.

cspn3bs9li !$_u5g6 gxXz czi5g6 mnsi3u5g6 f=3b3=4u5g6 x7ml s/Cgw8Nsizl mnsq5gu5g6.

xbi5g6 mnsq8izk5 mn4fi cz wljxgw8Nexc3g6 s/Cgw8Nw5 xf8izA3li bwmwizk5

czkx3bsJ6 gxX4 wJi3nsix3g6 vzk5 f=/sc5b3gu5. c4v8ixA9l woE/s4v8i3li ysC3u4.

cspn3Lt4 wJicExcMs3g6 @.@_ubu4. e3i3bu4 gxX4u4 Wjic3li !>(%_ubu4 x7ml ).@%_ubu4 ysC4u4.

czi5g6 f=/sc5b3ymJ6 cw4c4n3bsMs3li gxXo3bsix3g6. czkxcwix3g5 gxX4u4 xqic3gu4

$)),))) _ub r2XE4ylA e3i3b3 gxX4 x7ml (%,))) rXE4ylA ysC6 x7ml

gxX4.

Wcbl ns/six3g3 xqic3gu4 !%!,))) ub x7ml @&,%))ub ysC6.
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gxXs5 ckw5g/Exc3iz, nN/siZL, Wsizl NlNw5bs5tx3ymJ6. nN/syQxDi

cspn3bs?9oxix3g6 cktQ wJ3tQo3mz5, y=zizl cspm/s?9oxli x7ml mnsiz. W/E3Xb

nN/E3Xb cspnc5bw8N3ix3g5 sdizi4, dx3X9oxizi4 wus9l Wsizi4, x7ml cz

ckw2X9ox4mz5 cspnE/sli. Cspn3bsli xCAk5 &_k5 ckwosc5b3ix3mzb ttC3ymJ6 b?i.

ckwovM4g=is4X5 X3nstc3uJ5 h3l ka2X9ox8iDi gxXz ckwbsZ/3mz5, s?l8i5 cz5 gxX4

woeo?9oxiDi, s?li5 wusiz WsJ8i3iDi. Ckw4f/3iz ckwbsZ/3izl X3Nsts9li b?I

ttCcystymJ6 ck3l WQx3bsZ/3mz5.

6.4.2 Executive Summary

Under the terms of Water Licence NWB1NAN0208 issued by the Nunavut Water Board (NWB),
CanZinco Ltd., the current owner of the Nanisivik Mine is responsible for continuation of on-site
environmental protection activities and developing for submission and approval of a Final Reclamation
and Closure Plan (“RCP”).

The Nanisivik Mine 2004 RCP has been developed, as per the terms of the Water Licence as a series of
stand-alone documents, each addressing in detail the information and proposed closure measures for one
specific component or topic area. This document and the information presented herein are provided in
response to the requirements for report Part G, Item 4, the Reclamation Cover Designs.

In accordance with Part G, Item 4, of the Water Licence, this report provides the following requirements
for the Cover Design:

1. A description of the proposed materials;
2. The results of field-testing and thermal modelling for covers over tailings, waste rock and landfill

debris;
3. Plans showing the pre- and post-cover topography using sufficiently detailed contour intervals;
4. An assessment of cover performance under 1 in 100 year return period (warm year) and global

warming scenarios;
5. Confirmation of availability of materials for cover construction;
6. The bathymetry of sub-aqueous tailings in West Twin Lake Reservoir which shows the extent of

tailings located within 1.0 m of the water surface, and plans for mitigation of wave action on
these tailings;

7. Quality Assurance/Quality Control measures for short and long term maintenance;
8. A verification of cover thickness against extreme annual temperature variation (i.e., 1:100 year

warm event) verified within the boundaries already provided by global warming estimates;
9. n evaluation of alternatives for increasing minimum water depth in the Reservoir with emphasis

on possible effects of waves and winter ice cover on long term water quality; and
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10. An assessment of cover thickness with reference to cover result available for Area 14 as a case
study.

In summary, this Cover Design Report provides details for the following components:

• Review of cover design options for various materials including tailings, waste rock, open pits and
the landfill;

• The rationale for selecting the recommended cover materials and thicknesses;
• A detailed cover grading plan along with material quantities for the Surface Cell and Test Cell

areas;
• A monitoring plan to assess the performance of the cover during closure; and
• A series of contingency plans that may be implemented should the cover perform in an

unacceptable manner.

The conceptual review of cover design considers the requirements of covers for potentially acid
generating mine wastes and for landfills. In cold regions, the purpose of the cover is to allow permafrost
to develop within the waste and to restrict the depth of thawing to within the cover thickness. A frozen,
ice saturated zone develops within the cover that will limit infiltration of water and air into the underlying
waste materials. This provides a reduction in oxygen diffusion and prevents the generation of leachate and
movement of contaminants. Since the purpose of the cover is to provide a thermal barrier to maintain
frozen ground conditions, granular materials, such as sand and gravel and crushed rock can be used.
These materials are abundant at Nanisivik.

The site is located within the continuous permafrost zone, with a Mean Annual Air Temperature (MAAT)
of –15.1o C. The long-term temperature trends from several weather stations in the vicinity of Nanisivik
were used to estimate the 1:100 year warm annual temperature for Nanisivik of –13.3o C. Climate change
due to global warming is expected to increase the MAAT at Nanisivik by 2.8o C by 2100 for the “Best
Estimate” case and 5.0o C for the “High sensitivity” case, as provided by Environment Canada.

Various cover types were reviewed, including wet cover and dry cover options. Dry cover options
included geosynthetics and natural materials. Natural materials on site include marine silty clay, Airport
sand, till, Twin Lakes sand and gravel and shale. A dry cover option using shale was selected as the main
component of the cover for the following reasons:

• Availability: shale is available in sufficient quantities at locations proximal to the areas requiring
covering;

• Workability: shale has been used for various purposes throughout the life of the mine and the site
staff have a valuable knowledge base of quarrying and handling the material;

• Carbonate content: may provide buffering capacity should acidic leachate be produced by the
underlying tailings; and
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• Grain size characteristics the quarried grain size characteristics of the shale do not require
additional mechanical breakdown to be used as cover material.

The Twin Lakes sand and gravel was selected as an armouring material to be placed above the shale to
limit erosion from both wind and water. This material was selected as the armouring material based on the
following factors:

• Durability: the material is composed of re-crystallized quartzite, which is characteristically highly
durable and resistant to weathering;

• Availability: the material is available in sufficient quantity in an area proximal to the West Twin
Disposal Area; and

• Light colour: the light colour of the material (tan to reddish) will reflect sunlight and provide less
heat absorption than darker materials.

The report provides details of the geotechnical properties of the preferred cover materials, which included
grain size distribution, compacted density, natural and saturated moisture content, durability and
permeability. Samples of shale were tested to assess the acid generation and acid consumption potentials.
As expected, the acid-base accounting analyses confirmed the general expectation that the shale is acid
consuming. A humidity cell test was conducted for 37 weeks, which indicated that leachate remained
neutral (pH > 7.5) throughout the test.

The design of the covers was based on an assessment of the ongoing Test Cell cover study, geothermal
modelling and thermal assessment of the Area 14 waste rock cover. The Test Cell covers have been
studied by CanZinco since 1989. Five test covers were constructed using various tailings materials and
varying degrees of compaction and saturation with thicknesses of about 2 m. Monitoring of the depth of
annual thaw in the covers indicated that the maximum depth of thaw decreased each year to a range of
0.73 m to 1.4 m. This trend indicated that the permafrost was developing within the base of the covers. In
addition, examination of the covers in test pits indicated that a zone of ice had developed within the base
of the cover due to seasonal infiltration and freezing of water. This ice saturated zone will form an
effective barrier to the diffusion of oxygen and water between the tailings and the rest of the cover.

Geothermal modelling of the cover was carried out to evaluate the potential variations in the depth of the
active layer thaw within the shale cover due to extreme temperature events. The thermal model was
calibrated to the site test cover data and then extended for extreme warm years and for global warming
scenarios over the next century. Based on this assessment, the design cover system for the tailings is
comprised of 1.0 m of quarried shale fill, covered by 0.25 m of Twin Lakes sand and gravel. This
proposed thickness appears adequate to resist both the 1 in 100 year warm event and the High Sensitivity
estimate of global warming over the next 100 years.
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Assessment of the Area 14 rock cover was done to compare the cover requirements for the tailings, which
is saturated and waste rock, which is unsaturated. Since the underlying waste is not saturated, water that
percolates through the cover may drain through the waste rock and not form an ice zone barrier
whereupon the depth of the active zone will be greater than in the tailings covers. An additional thickness
of cover is required to ensure freezing of the waste. Based on the actual field trial in Area 14 and results
of thermal modelling, the total cover thickness was determined to be 2.2 m of shale or 1.95 m of shale and
0.25 m of Twin Lakes Sand and Gravel.

Regrading of the tailings surface will be done before any shale is placed. The proposed Surface Cell cover
results in the placement of approximately 400,000 m3 of shale and 95,000 m3 of Twin Lakes sand and
gravel. The proposed Test Cell cover requires approximately 151,000 m3 of shale and 27,500 m3 of Twin
Lakes sand and gravel.

Material specifications, construction considerations, fill placement and quality control/quality assurance
procedures are detailed for the shale and Twin Lakes sand and gravel cover materials. During
construction, detailed information will be collected concerning cover thickness, grades and elevations,
level of compaction, grain size analysis and moisture content. Upon completion of construction,
performance monitoring will include collection of ground temperature, piezometric pressures and water
quality information, as well as observing the physical condition of the covers. A monitoring schedule for
the Reclamation and Closure Period (7 years) has been provided.

Several contingency plans have been developed that address potential performance issues, such as erosion
of the armouring layer or underlying shale, deformation of the cover, excessive depth of thaw and poor
quality of surface water runoff. The consequences of each issue and suggested mitigative approach are
summarized in table format. Common to all suggested mitigation measures is identification of the root
cause and appropriate reaction to limit environmental consequences of each concern.

6.5 G.5, f=3b3=s5 cspn3bsiz xsmw8N3giz wus5, West
Twin Disposal Area Talik Investigation

The report, Assessment of Surface Cell and Test Cell Talik (the “Talik Report”), provides the report
requested under Part G, Item 5 of the Water Licence.  The Talik Report was prepared by BGC
Engineering and is provided in its entirety as Appendix B and the Executive Summary is provided below
for ease of reference.
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6.5.1 Nw4oQx3ymJ5 scsy4nw5

wu3j5 WJ8NstbEym/z NWB1NAN0208 gi/symJ6 wuoEp4f5 vtmpq8k5, v8p4f_f8k5, b4fxl

Wdtc3ts9lt4 Niy=4u4 s/C4ix3=4u4 vmQ/c3Lt4l nl7m3n3bsizi4 x7ml ckwos3isZ/3gi4

xq3bsNh4lt4 nl7m3n3i3j5 mg?9oxizk9l X3Nsti4.

Niy=4u nlm3nwisix3g6 @))$_u xe4bsymo3m5 X3Nstz W/Exc3iz mo4LA Wj8Nstzi xgil

ckwos3bsix3iq5 ttC3ym9lt4. b4fx ttC3bsJ5 W/Exc3iz mo4LA WJ8Nstzi f=3b3=4

cspn3bsiz xsmwN3gizi4.

mo4Lt4 WJ8Nstzi wu3j5, b4fx ttC3ymJ5 Nw4oQx3ym9lt4 wmwozJu4 sc3ymJ5:

WJ8Nstc3g6 giyix3S6 wuoEp4f5 vtmpq8k5 xq3bsNh4lt4 siv3ymJu4 xsmw8N3izi4

cspnsti4 f=3b3=4u5 cspn3=symJ5 sfxalt4l:

!. is3gc5b3iq5 cspnc5b3iq9l cktQc5b3izi4 xsmizi4 cspn3Lt4.

@. Sdizi4 rhbc3izi4l gxXz xsmwN3iz

#. NlNw3ylt4 cktQ dxaiz trsmtQc5b3mz5,wus5 ckw5giz G xqiz,

h4ftQizlH c5t4yo3isJ9l, x7ml c5t4yo3ymJ5 dx3j5, x7ml

ckwbsJbsix3mzb b4fx cspm/sJ5 wmwogw8NExo5 ; x7ml

$. wus5 Wsizi4 cspn3ymlt4 mo4bslt4 W/Exo5.

b8N cspn3isJ6 xsmizi4 siv3ymJ6 sc3ymic9lx3g6 sfiz:

• NlNw3li ckw5gizi4 xsmiz x7ml rhj5 xsmJtc3mz5

• mgymo3t9lA ck3 cspn3bsc5b3ix3mz5

• X3Nstc3lt4 ckwovM4g=is4X5.

Niy=4 dxaw8N3gu7m5 kNz. dxaw8N3iz trsm9li wJic3Li $#)_ubu4, cspnsymJ6

is3gc3b3Lt4 gxXzl mnsic3Li @)_Sn8u4 x7ml i4Mh4ic3Li _!)_u4.

f=3b3=sJ6 Xi8i3nsli, bqo4k5 wu3lfk5 f=3b3=s9li, x7ml x5t4i3nu, wmcstc3Lt4

byoxEymJu4. gxX4j5 x?lym9li, b8N gxX4 c5t4yo3ym9li x?lx x=4ymJbs9lil wmcstz

x7ml f=3b3=z. bm3u4 c5t4yo3ymJ4 dxaw8N3Lt4 gxX4u4 e3i3bu4 c5t4yo3ymJ4.

yK9o3 x?lx gxX4 c5t4yo3ymJ6 nN/sMs3g6 !((!_u. c5t4yo3ymJ5 wM/s4v8i3X9Lil xCA wlxi

wu3X9oxiz mo4bs9li. xCAbm9l wM/sc5b3Li bwmz5 WQx3Li !((!_u5 !(((_j5 ryxi

wM/sMsq5g6 !(($_u.

Wcb5bs3 x?lymJ6 e3i3bu4 gxX4u5 c5t4yo3ym9li. mDoz9li nN/sMs3ymJ6.
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yK9o3 nN/sMs3g6 S3gy/s9li #*#.%_ubu4. ra3o3u4 nN/s4v8iCu S3gyQx3Li S3gico3Li

#*%.%_ubu4. ra9o3l gz=c3Li yK9os5 gxXzi4 x7ml wMz f=3b3=4u9Li.

xsmw8N3iz cspmN3g6 mo4ymizi4 f=/s?9oxJu4.

f=yc5bMsDlx3mb wu3j5 wczkx3X9ox9li f=/s?9oxJ6 !(&&_u. !(**_u bblxoMs3m5 f=3b3=4

xq3bsMs3ymQ9li kN5tx3u wuoEp4f5 vtmpq8k5 kNs5 czk5 f=yc5bDmo3Lt4.

bwm8Nst8Nh4LA nN/s4viExcMs3g6 f=3b3=4 mDo3tbs9li wmz. Bo3Wu8i3n6 wmcsbs9li

wmzl bwmwq8N3Li wm3d3giz nsu4uzi5g6 f=3b3=4 kNj5 f==sc5b3Li. f=/s?9oxJ6

WQxMs3ymJ6 !(()_u kNj5 f=yc5bo3Lt4. wusizl vtbs?9oxQ9li wmcstzkx3bs/9ox9lil.

S3giEo3bz m8N #**_ub gxX4 c5t4yo3ymJ6 x?lQ/zz W/E3bsMs3g6 !(((_u.

f==sqNc5bMs3g6 mgizk5 tr9Li ytWE @))@_j5. NMs5b3bs9li f=/symJ3 xqic3g ^.% uox8

r2XE4ylA ub xfizi !(&* x7m @))@.

Wmcstzi, f=/sc5byQxMs3g6 by3j5 !(&^_u. etXlxk5 f=/sc5b3Li bys5 x7ml iQ3Xl4j5

t4bs/9oxc5b3Li x7ml f=/sc5b3ymQ9li r4ozk5 c5t4yo3ymJ5. !(**_u c5t4yo3ymJ6

xg3bsc5boMs3g6 wmcstzi, f=/sc5bo3u4m5 r4ozk5 c5t4yo3ymJ5 nN/sif9lil @)))_@))!_u,

xq4oQxDbsym9li f=/sJ8N3g6 by3j5. wMzl kNs5 czk5 f=/sc5b3ym9li wusiz

wmc3=zkxc5b3Li. vtlQ5 f=/sc5b3ymJ5 #>% uox8 r4XE3ylA ub bwmz5 !(&*_u5 s9luj5.

f=/sc5b3g6 kNs5 czk5 ne/o3t9lA dxaw8N3tbsNhA8iMs3g6. dx3X9oxiz xpQJ8i3Lis4

f=E/s?9oxq8N3izk5 x7ml wusiz wlgi3jx3X9oxc5b3E9li. f=/sc5b3ymJ5 by3j5

xsmw8N3ym9lt4, bm8Nl d7j5 xsmiz W?9ox9li. f=/sc5b3ymJ5 kNs5 czk5 dx3X9oxizk5

miCs5 mo4ym9li r4ozk5 bys5 tr9LA.

cspn3icMs3uJ5 xe4hw9lt4 @))@ x7m @))#_u gry/s4v8iCh4Li f=3b3=sJ6 ckwo?9ox4mz5.

vt9LQ5 $$ is3g3bsMs3g5 f=3b3=sJu. cspn3Lt4 WcystMs3g5 woy9lt4 cspnsti4 sdizi4

cspnstu4, xs4X9oxJu4 cspZzu4, woE/s4v8ic5b3Li cspnst4v8ii4 wus5 Wsizi4 wus9l

Smzi4. xpQq5g5 cspn3=sJ5 xsM3tbsc5b3ymJ5 cspn3=4j5.

cspnc5b3ymJ5 s/Cs5 xqiq8i4, mnsizi4, gxXs5 xqizi4, dxaiz nJ5 trsm4m5,

sdy?9oxi3j9l cspnst5. f=3b3=4 cspn3bsym9li x7ml kNs5 cz bys5 x?b. cw3h4u5g9l

cspn3bsymQ9lt4 ckw5g4mzb.

cspn3Lt4 gryMs3g5 xsmw8N3ic3izi4 f=/sc5b3g6. euD/sMs3g5 xsmw8Nc5b3iz rhj4mz

f=/s?9oxq8N3izk9l dxD8Nq8izk5 ck3l dxC/3mz5 cspn3bsQ9li. wmc3iz byoxEymJ5

dxpxChQ/sq5g6 wl7j5 WJtQ9lA wmcw8N3ix3m5.

cspMs3bz5bs3  xsmw8N3iz f=/sc5b3g6 i4Mh4vlx3t9lA )_u4. cspn3bsZu wusiz

gry/sMs3g6 bEsc3izk5 dxc5bqJtQ/z xqic3Li $_u4 !)))_u5. dxCh4li i4Mh4tQ/Exc3g6

).@_u4. cspnst4f5 cspn3bs9li dxCh4li i4Mh4icExc3g6 !.@_u4
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kNj5 f=/sc5b3g6, i4Mh4iz mo4bs9li cspn3bsymJ5. NMs5b3bsym4m5 wlocChQ/s9li @_uox8

rXE4ylA ub xsmJu4 f=3lfymJu4, x7ml !_uox8v8i3 f=/sym9li wu3j5. wuc3iz whmQ9lA

$)_Sn8u4 mnsic3t9lA whmQ/symJ6 xqic3g6 !)$,))) rXE4ylA ub dxExc3izi4. xqiz

NMs5b3bsymJ6 wmc3iz Wcyst9lA.

cspn3bsMs3g6 cktQ dx3X9oxtQZ/3mz5 dxaizk9l cktQ wM?9oxtQ4mz5 xsmizl ck3

xfistQJu4 dx3X9oxc5b3mz5. cspnc5bMs3uJ5 xpQq5giz x7ml cktQ3iz kNs5 i4oN3iz

x7ml yMs5 sdy?9oxiz, xStc3iz, x7ml gxX4 e3i3b3 nsyJbsli ckw4v/3mz5. i4oN3iz

i4oN3ic3li @.). cspnc5bMs3uJ5 xsmiz dxCh4li ck3 xfistQc5b3mz5 S3giq5 xpQq5g5

cspn3bs9lt4.

• S3gic3g6 #&!_ub _ r4ozi5 c5t4yo3ymJ5. cspnsbsJ5 gryN3yMs3g5 xCAk5 & s?li5

*_k5 dxCh4v/3izi4.

• S3gic3g6 #^%_ub byoxEymJ5 r4ozi5, dx3gw8NsNh4li xDAk5 !#_k5 s?li5 !%_k5.

• S3gic3g6 #%#_ub wtMaiz f=3b3=s5. xCAk5 @&_u5 #@_k5 dxaizk5 wMQostNh4v/3g6.

cspn3isJ5 xsmiz dx3X9oxli c5t4g3bgw8Nexc3izi4 dx3X9oxiz mo4lA, wu3l

xix?9oxgw8Nexc3izi4 x7ml c5t4icgw8Nexo4. cspn3icMs3uJ5 b4fx xpQq5g5

ckwv/3dpiq5 euD/sMs3g5 ck3l bwmwq5g8N3mz5 . euDMs3Lt4 xe4yMs3g5 wmN:

• dxaiz miCs5 c5t4yogw8Nexc3ix3g6

• dx3X9oxZ/3iz xsmizk5

• kt4X9oxZ/q5g6 cz

• c5t4i3 dxai3j5 Wbcpxq5g6

• xsmw8N3icgw8Ncxo4 bEsDJizk5

• dxM5b3ymq5g6 xsmDJ4iz trstgw8Nexo4 wmc3=sJj5 xbA3li x?lQ/zb.

cspn3bsymw8N3ix3g6 xe4bsym9lil ck3 cspn3bsc5b3ix3mz5dx3X9oxiz xsmizb. cspn3is5

xsMiEix3bz siv3ymJ6 ttC3bsym4uJ6 G wu3j5 WJ8Nstzi W/Exc3tymizk5H

cspn3bsymw8N3ix3g6 xCAk5 mD4k5 nl7m3nwt9lQ5 x7ml xCAk5 %_k5 mgymo3t9lA

cspn3bsq8N3ix3g6. cspnc5b3ix3g5 bf/sc5b3li, eauZ3bsli, woylt4 cspnsti4 xs/c3gi4

i4Mh4izi4 cspnstu4, wus9l ckw5gizi4.

XpQq5g5 ckwovM4X5 X3NstQ/q5 xe4bsymQ9lt4 nl7m3nwt9lQ5 W/sgw8Nexo5 whmQ/s9lt4.

sfxagw8Nexo5 dx3Nnlx3X5 xsmiz, xsmizl xq4o?o3X5, s?li8i5 c5t4yo3ymJ5

kaX9oxAt4. xgi ckwvMAbsJ8N3g5 X3NstQymJ5 rhj9l WJtcC/3mz5 x?t5t8k5 ckwJbsdNQ5.
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6.5.2 Executive Summary

Under the terms of Water Licence NWB1NAN0208 issued by the Nunavut Water Board (NWB),
CanZinco Ltd., the current owner of the Nanisivik Mine, is responsible for continuation of on-site
environmental protection activities and developing for submission and approval of a Final Reclamation
and Closure Plan (“RCP”).

The Nanisivik Mine 2004 RCP has been developed, as per the terms of the Water Licence as a series of
stand-alone documents, each addressing in detail the information and proposed closure measures for one
specific component or topic area. This document and the information presented herein are provided in
response to the requirements for component report Part G, Item 5, the West Twin Disposal Area Talik
Assessment.

In accordance with Part G, Item 5 of the Water Licence, this report provides the following requirements
for the Talik Assessment:

The Licencee shall submit to the Board for approval a report assessing the postulated Talik in the surface
tailings cell and the test cell, which shall include but not be limited to:

1. The results of drilling and other investigations to characterize the extent of the Talik;
2. Thermal conditions and soil properties within the Talik;
3. Identification of the potential for and extent of frost heave, pore water expulsion (volume, rate

and water quality) and Pingo formation, and measures to mitigate the effects of any of these
processes should they be expected to occur; and

4. Water sampling requirements in conjunction with a water quality predictive model.

In summary, the talik assessment report should provide for the following:

• Characterize the talik in the Surface Cell and Test Cell in terms of physical extent and geothermal
conditions;

• Provide a basis for performance monitoring during closure; and
• Develop contingency plans should observed performance deviate from anticipated performance.

Nanisivik is located in the region of continuous permafrost. Permafrost has been observed to extend to a
depth of at least 430 m, as observed in a borehole drilled from the underground workings. Ground
conditions in the area have been characterized as having the potential for medium amounts of ground ice
(as high as 20%) and mean annual ground temperatures colder than -10°C.

The West Twin Disposal Area is comprised of an upper, solids retention pond, the Surface Cell, and a
lower, water retention pond, the Reservoir. An earthen dike, the West Twin Dike, separates the Surface



N a n i s i v i k  M i n e  2 0 0 4  R e c l a m a t i o n  a n d  C l o s u r e  P l a n

(G.3 Nanisivik RCP.doc) 59 CanZinco Ltd.

Cell and the Reservoir. The Reservoir is further divided by the Test Cell Dike, which separates the
Reservoir and the Test Cell. Both dikes are constructed of frozen shale fill and are founded on frozen,
settled tailings.

The first shale lift of the West Twin Dike was built in 1991. The dike has been raised in an upstream
manner where each new lift begins on top of beached tailings material deposited previously and a sealing
lift of frozen shale rockfill. The dike was raised every year between 1991 and 1999, except 1994.

The Test Cell Dike is also constructed of frozen shale fill overlying frozen tailings. The dike was
constructed in two stages. The first stage increased the height of the Test Cell Dike to an approximate
elevation of 383.5 m. The second stage increased the height of the Test Cell Dike to an approximate
elevation of 385.5 m. The second stage of the dike is partially founded on the first stage dike and partially
founded on the tailings in the Test Cell.

The development of the taliks within the tailings is closely associated with their depositional history.
Tailings were initially deposited sub-aqueously into the bottom of West Twin Lake beginning in 1977. By
1988, the capacity of West Twin Lake to store tailings was exhausted and approval was received from the
NWT Water Board to begin surface deposition of tailings. To accommodate this, West Twin Lake was
divided into two sections by the West Twin Dike. The eastern portion of the lake, the Reservoir, remained
at the original lake level. The western portion of the lake, the Surface Cell became the main deposition
area for the tailings. The tailings in the Surface Cell, were deposited sub-aerially, commencing in 1990.
The excess water from the tailings were collected in a depression upstream of the south end of the dike,
then siphoned into the Reservoir. The ultimate raise of the dike to elevation 388 m was completed in
1999. Tailings continued to be placed into the Surface Cell until the mine closed in September 2002. In
total, it is estimated that 6.5 million m3 of tailings were deposited into the Surface Cell between 1978 and
2002.

In the Reservoir and Test Cell area, tailings deposition into West Twin Lake began in 1976. The
discharge of tailings took place along the centreline of the West Twin Dike from the north end of the dike
resulting in tailings spreading in a south-easterly direction into the Reservoir. Tailings were also placed
along an east-west trending line from the centre of the West Twin Dike. By 1988 a tailings causeway was
exposed in the Reservoir, which became the foundation for the east-west arm of the Test Cell Dike.
Additional tailings deposition along a northwest-southeast trending line resulted in exposure of a second
tailings causeway, which became the foundation for the north/south arm of the Test Cell Dike. The Test
Cell Dike was constructed in 2000-2001, increasing the tailings storage capacity of the Test Cell. Tailings
were also deposited along the toe of West Twin Dike, resulting in aerial exposure of tailings in the
Reservoir. In total, it is estimated that 3.5 million m3 of tailings have been deposited into the Reservoir
and Test Cell since 1978.

Once the tailings became exposed above the level of West Twin Lake, the material was no longer
protected from freezing. A complex freezeback process evolved in the Surface Cell as a result of the
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continuous placement of tailings and the presence of the water-filled depression. The tailings under the
water continued in a thawed state, resulting in a vertical continuation of the original talik under West
Twin Lake. Tailings that were placed sub-aerially were subjected to permafrost aggradation, primarily
from the surface downwards and towards the margins of the surface pond.

A staged geotechnical investigation was conducted in 2002 and 2003 to gain a better understanding of the
physical characteristics of the West Twin Disposal Area tailings deposits. A total of 44 boreholes were
drilled in the Surface Cell, Test Cell Area and Dike and at the toe of the West Twin Dike. The
investigations included installation of instrumentation to measure ground temperatures. If thawed ground
conditions were encountered, monitoring wells and piezometers were installed to assess water quality and
water pressures. Various samples collected from the boreholes were selected for laboratory testing. Tests
included grain size, moisture content, bulk density, frozen bulk density, specific gravity and thermal
conductivity. Tests were conducted on tailings and lake bed sediments. Bedrock core samples were tested
for point load strength index.

The results of the geotechnical investigation programs, indicates that taliks exist within the tailings in the
Surface Cell and Test Cell. This information, along with the historical tailings deposition practices in the
West Twin Disposal Area, were reviewed and interpreted in order to characterize the geotechnical and
geothermal properties as well as the extent and magnitude of the taliks. No permafrost aggradation is
anticipated into the Reservoir tailings due to the water cover.

One of the significant findings of the investigations was the presence of thawed tailings at temperatures
below 0oC. Analysis of the water samples collected within the thawed zones indicated the presence of
soluble salts, with an estimated concentration of 4 parts per thousand (ppt). This resulted in a freezing
point depression of about 0.2o C. Instrumentation installed in the Surface Cell indicates freezing pint
depression values potentially as low as -1.2°C.

Within the Surface Cell, the estimated limits of the talik were based on drilling data and temperature
measurements. It is estimated that the Surface Cell contains about 2,000,000 m3 of thawed tailings.
Additionally, some 1,000,000 m³ of thawed tailings are located in the Test Cell Area. Using a volumetric
water content of 40%, the total volume of pore fluid that may be expelled upon freezing within the
Surface Cell and Test Cell tailings was estimated to be 104,000 m3. This volume has been assumed within
the water balance done for the contaminant loading of the West Twin Disposal Area.

Geothermal modelling of the Surface Cell talik was carried out to predict the rate of permafrost
aggradation into the talik. Analyses were also conducted to assess the variability and sensitivity of the
results to initial thermal conditions, global warming, snow cover and the placement of shale as a cover
material.  Analyses were done to estimate the time required for the talik to freeze back to several key
elevations within the Surface Cell:
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• Elevation 371 m - the approximate base elevation of the West Twin Dike. The model predicted a
time period ranging between 7 to 8 years after the initial winter, depending on the modelled
scenario;

• Elevation 365 m - the approximate base elevation of the tailings base beneath the West Twin
Dike. Depending on the modelled scenario, the estimated time for permafrost aggradation ranged
from 13 to 15 years after the initial winter; and

• Elevation 353 m – the approximate elevation of the deepest part of the tailings. The estimated
time for permafrost aggradation was between 27 and 32 years after the initial winter, depending
on the modelled scenario.

The geotechnical implications of permafrost aggradation into the taliks are the potential for frost heave,
pore water expulsion and pingo formation. A review was undertaken of the various mechanisms
associated with these issues in order to identify the potential effects and measures required to mitigate
these processes, should they occur. Following a review of the information, the following determinations
were made:

• Frost heave of the surface is likely;
• Cryoconcentration within the talik is likely;
• Hydrofracturing that reports to the surface is unlikely;
• Pingo formation is unlikely;
• Formation of a cryopeg, an isolated zone of saline permafrost, is likely within the Surface Cell

talik; and
• Pore fluid from the Surface Cell cryopeg may possibly migrate towards the Reservoir area, under

the frozen extent of the West Twin Dike.

A performance monitoring program was developed to provide a means of assessing the freezeback of the
taliks and potential impacts that may occur. The monitoring requirements are fully detailed in the
Monitoring Report (Water Licence requirement Part G, Item 9). The monitoring program provides for
freezeback monitoring during the 2-year Reclamation Period and for a subsequent 5-year Closure Period.
Monitoring will involve visual inspections, surveys, installation of new instrumentation and measurement
of ground temperatures, water pressures and water quality.

Several contingency plans have been developed in order to address performance issues that may be
identified during the reclamation and post-closure monitoring periods. These issues may include slower
than anticipated freezeback of the taliks, elevated pore pressures in the taliks, poor Reservoir water
quality, formation of pingos or frost mounds and dike instability. The consequences of each issue and
suggested mitigation approach are identified. Common to all suggested mitigation measures is
identification of the root cause and appropriate reaction to limit the environmental consequences of each
issue.
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6.6 G.6, gxX4b3=sJ5 mg/sizk9l, Borrow Areas Development
and Closure Plan

The report, Quarry Development and Reclamation Plan  (the “Quarries Report”), provides the report
requested under Part G, Item 6 of the Water Licence.  The Quarries Report was prepared by BGC
Engineering and is provided in its entirety as Appendix C and the Executive Summary is provided below
for ease of reference.

6.6.1 Nw4oQx3ymJ5 scsy4nw5

wu3j5 WJ8NstbEym/z NWB1NAN0208 gi/symJ6 wuoEp4f5 vtmpq8k5, v8p4f_f8k5, b4fxl

Wdtc3ts9lt4 Niy=4u4 s/C4ix3=4u4 vmQ/c3Lt4l nl7m3n3bsizi4 x7ml ckwos3isZ/3gi4

xq3bsNh4lt4 nl7m3n3i3j5 mg?9oxizk9l X3Nsti4.

Niy=4u nlm3nwi6 @))$ xe4bsym4m5 X3Nstz, W/Exc3iz mo4LA wu3j5 WJ8Nstzi, xgil

xg3bsix3g5 sivoxEym9lt4 mg/s?9oxli ckwosC/3mzb. b4fx ttCw5 ttC3bsymJ5

W/Exc3iq5 mo4lQ5 gxX4b3=sJ5 x7ml nl7m3nwi3j5 X3Nst5.:

WJ8Nstc3g6 giy/Exc3S6 vtmpk5 xq3bsnh4li siv3ymJi4 ttC3ymJi4 cspn3ymJi4 gxX4b3=sJi4 cEix3gu4,
sfizl Wcysplt4:

!. ck3 gxX4u4 W/wix3mzb x7ml cktQ W/wtQix3mzb

@. XuxfJ5 W/sq5g9l8i5 ckwbsix3mzb

#. ckwos3lt4 nl7m3bsix3mz5 s?li5 cwc4n3bsix3mz5

$. kNax5, W/ExcCzb, NlNw3ymlt4 Nrzc5b3mz5 gxX4

b8N gxX4b3isJ6  nl7m3nwi3l X3Nstz ttC3ymJ6 wloq8i4 sfxa9lt4.

• tnm5 gxX4b3=six3g5

• gxX4b3=sJ5 cwc3n3bsiz nl7m3n3bsizl

• cspn3isJ6 W/3bsymJ6 gxX4 ckwX9ox4mz5

• gxX4b4viExcDt4 W=sJ8N3g5 X3NstQym4uJ5.

m8NsJ6 Niy=4f5 xq3bsymJ5 &_i4 gxX4b3=c3Lt4::

• x4b3=s5 ciQ/i5

• Waxl5 ciQ/i5

• f=3b3=s5 ciQ/i5

• y=zJ5 e3i3bu4 gxX4b3=sJ6
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• x3dts5 ciQ/i5g6

• nN=s5 !$ ciQ/i5g6

• f=3b3=s5 ciQ/i5g6

gxX4b3=sJ5 moZq5 xe4bsymJ5 Z?m4f8k5 kNK5u x7ml Z?mgc4f8k5.

mgymo3t9lA, gxX4 xg3bsix3g6 sfkz:

• f=3b3=4 co3bsli

• c5t4yo3ymJ5 wM/s4v8i3li

• xbi5g6 f=3b3=s5 woE/sli

• wuc3=sJ6 byoxEymJ6

• f=3b3=sJ5 cspn3=5

• x4b3=4

• SMb3=4 xr8Nu5g6

• SMb3=4 vN4Nu5g6

• nN=4 !$ s/Cgw8N3i4 vt5t=sJ6 G Wcyst9lQ5 co3ymJ6 c4v8ixA5 ysC3u4 woE/sliH

• SMb3=4 bEs3u5 bf4nsJ6

• SMb3==i6

• Wl5g3ymJ6

• nN=xl4

x7ml5bs6 e3i3b3 gxX4 cE/six3t9lA c4v8ixA5 ysC3u4 xg3ix3g5.

b8Nl ysC3 W/six3g6 f=3b3=s5 ciQ/iz3li. vtom3lQ5 gxX4 e3i3b6 xg3bsix3g6

co3yJbsix3g6 xqic3g6 &($,))) rXE4ylA ub. Vtom3lA ysC3 xg3bsix3g6 xqic3g6 !*),#%)

rXE4ylA ub. Xqiq5 xg3bsix3g5 mo4ymJ5 nNymizi4 cz euD/symiz mo4LA X3Nstzi,

s/Cgw8Nw5 vtbsymJ9l x7ml SMb3=5 W/Exc3iq5 x7ml x4b3=s5 ns/sik5.

b8N ttC3ymJ6 siv4n3 sc3ymJ6 gxX4b3=six3gu4 nl7m3nwi3u4l X3Nstzi tnmk5 gxX4b3=sJk5

Wbc3Lil W/Exo4 xqiz !,#%),))) rXE4ylA ub, ysC6 xqic9lx3g6 #&%,))) rXE4ylA ub

Wbc3g6. ciQ/i8izk5 f=3b3=sJ5 W/w=six3g6 tr9lA r4oz f=3b3=sJ5 wlgiz S3gico3li

#&! ub.

bm3u4 gxX4b3bsJ5 mo4ymix3g5 Wd/i4 moZ3i4l. bm3u4l wMscbsym9lt4 wu3j5 WJ8Nstzk5

x7ml WJ8NstcE9lt4 xgi gxX4b3=sJ5. xg3bsJ5 mo4bsJ5 Wd/w5 sfxaJ5 wMq5. xgxZw5

moZw9l em4bsJk5 mg/sJk9l s/C4ix3=4k5 kN5yx3u. nl7m3nwi3j5 moZw5 srs3b3gu,

x?toEi3j5 moZw5 SMb3=5 gxX4b3=9l, sfxaJ5 moZw5 xg3bsix3g5 Niy=4j5 gxX4b3t9lQ5:

• bm3u4 gxX4b3=sJ5 mo4ix3g5 kNK5u s/C4ix3i3j5 x5b3N3bwomi3jzJ5 Wd/w5

• szy4ic3lt4  #)_ubu4 wusisJu5
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• srs4f5 nN/siz X3N4bsli bw4fx kNw5 sXZ4nsq5g5 xs/4f5

• xe4ylt4 f4=4nu4 x7ml kA2X9ox/w4ftu4

• S3gic3gu4 %_ubu4 x7ml nij5 xqic3gu5 %_ub W/wc5b3lt4

• gxXs5 y=ziz @ grj5 x7ml ! d7j5

• s/Cs5 y=ziz ! grj5 x7m ! d7j5

• xe4ylt4 wM4nk5 hD3N3gk9l Wdt4f=six3gu4 nl7m3nsbsix3gi4l

• nl7m3nwlt4 niq8i4 cDt=i3i4l

• X3Nstc3lt4 emwi3j5 mg/si3j9l.

• cw4c4bsli gxX4b3=sJ6

• mgymo3t9lA cspn3bsli

gxX4 e3i3b6 ciQ/i5g6 e3i3bs9li e3Nz9lil s/Cq5 wJic3g6 !*) ubu4. ysC6 f=3b3=s5

ciQ/i5g6 ysCsli ysCsizl xoAZMc3Li xsX/3gu4 b3nc3i3ns9li.

xqiz gxXs5 e3i3b6 cspn3bsymJ6 s4gC3bs9li czi5g3 x7ml is3g3bs9li wl7j5

csp/sNh4Li cktQ wJtQ4mz5. is3g4v8ic5b3ix3g5 nl7m3nwiq8i xuZq5txClx3mz5

cspm/sNh4li. gxX4b3i3j5 X3NstQ/z xqic3gu4 !,#%),))) W/w=six3g6 cE/six3gu4

xqN3i3ns9li Nn3bsymJ6. xqi3nu4 co3y/ExcDt4 WJ8N3ix3uJ5 xyzzi4 gxX4b3=sJu5.

czi5gu5 x7ml wlxi5gu5 cspn3ymJ5 hD3N3gc3iz csp/sNh4Li. gry/sMs3g6 e3i3b6 gxX4

wn4X9oxq8izi4 hD3N3gw9l kcztbsJ8N3iq8i4.

xqi3nsJ6 gxX4 W/six3g6 Waxl5 ciQ/i5gu5 x7ml f=3b3=s5 ciQ/i5gu5. b4fx mD3 gxX4b3=sJ4

Nm4ix3mt4 xqizi4 WNh4lt4. f=3b3=s5 ciQ/zi4v8i3g5 W=sgw8Nexc3uJ6, ryxi miC3

dxao3t9lA W/w=sQxC/3m5.x4b3=s5 ciQ/i5g3 xg3bsix3g6 coDbsli x4b3=4j5.

gxX4b3=sJ6 xe4yc5b3ix3g5 %_ubu4 wJio4u4 W/w=s?9oxli . mgymo3X5 y=zJ8i3tbsZ/3g6.

x7ml W/w=sNh4li c3tbsc5b3li noA3bs?9oxlil.

whmQ/s9li cktQ gxX4bc5b3ixmzb kNyst5 xg3bsix3g5 xqiq5, cz4f3iq5 x7ml

syJ8N3iq5 mo4lQ5. cspn3bs9li xg3bsc5b3ymJ5 mo4lQ5 cktQ gxX4bc5b3mzb s9l3j5

mo4bsix3g6. b4fx4 bm3u4 gxX4b3=sJ4 xbs5t4f5 gxX4b3=sAt4 W/wc5bC/3g5 @,$#^ ubu4 s9l3j5

wvCi4 @)_i4 wcNw/3gcc5b3li. b8Nl xqiz W/3bsZ/3g6 W/Exc3iz mo4lA. whmQ/sQ9li

is3g3c5b3lt4 c3t5tc5b3lt4l W/w5tx3ymixDt4 gxX4u4.

WMz5 gxX4b3=sZ/3g6 ryxi b4fx bm3u4 gxXcqlxoDt4. whmQ/sJ6 b8N cN4Nu5g6 gxX4b3=sJ6

W/w=sc5bC/3g6 xqic3gu4 @,($& ub r2XE4ylA s9l3j5, x7ml coExc3g5 ryxi W/E3Xb ysC3u4

co3ybs8NC/3mb xqic3gu4 @,%@^_ubu4 ysC3u4 W/wZ/3g5 s9l3j5.

WM5bo3Xb ur8i3nu4 W/wc5bC/3g5 sfx WJtQ9lQ5:
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• gxX4b3is5 cz4fZ/3iz Nu8izl mo4lA

• kNyst5 xg3bsJ5 mo4lQ5

• yMs5 ckwoziz mo4lA

gxX4b3t9lQ5, cspn3tsJ5, xqJcz9l sX4ymc5b3ix3g5. gxX4b3t9lQ5 b4fx wcNw/3t5

cspnc5b3ix3mb NDQ/sJ9l W/sc5bpxq9Lt4 h3l s/Cgw8Nslx3g5. cspmN3m5 s/Cgw8Nsiq5

csmi3ns4mb b3nq5. x7ml cspn3tsJ5 cspmNhc5b3ix3g5 xqJbslxq4vlx3mzb gxXq5 x7ml

gxX4 mo4ymZlx3mz5 moZ3i4 ckw5g/Exc3tbsJu4.

cspn3t xqJcz9l wcNw/3t cspNhc5b3ix3g5 c3tbs?9oxJ6 x?b ckwq4vlx3mz5 xml

y=ziz Nm4vlx3mz5.

gxX4b3t9lQ5, eauZ3bsym/Exc3ixuJ6 y=z?9oxiz cspm/sNh4li x7ml is3gc5b3ix3uJ5

W/wq8i3ui4 gxXz cktQ wl5g3tQli W/3bsJ8N3mz5.

Nl7m3nwi3j5 X3N4ymJ5 cspn3bsq8Nexcq8Nh4Lt4. WD3gc5txq8izk5 WD3gi4 xe4hwpxq5g5.

y=ziz c5t4iq9l W/E3ymo3t9lQ5 ttC3bsix3uJ5 cspn3bsc5b3ix3mb mgymo3t9lA.

6.6.2 Executive Summary

Under the terms of Water Licence NWB1NAN0208 issued by the Nunavut Water Board (NWB),
CanZinco Ltd., the current owner of the Nanisivik Mine is responsible for continuation of on-site
environmental protection activities and developing for submission and approval a Reclamation and
Closure Plan (“RCP”).

The Nanisivik Mine 2004 RCP has been developed, as per the terms of the Water Licence as a series of
stand-alone documents, each addressing in detail the information and proposed closure measures for one
specific component or topic area. This document and the information presented herein are provided in
response to the requirements for report Part G Item 6, the Quarry Development and Reclamation Plan.

In accordance with Part G Item 6 of the Water Licence, this report provides the following requirements
for Quarry Development and Reclamation Plan:

The Licencee shall submit to the Board for approval a report assessing all quarries required for shale
cover construction, which shall include but not be limited to:

1. Description of extraction method and rate of production;
2. Identification of waste/overburden volumes and disposal sites;
3. Description of final quarry geometry and reclamation measures; and
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4. Maps, where appropriate, showing sources and stockpile locations of all borrow materials.

In summary, this Quarry Development and Reclamation Plan report provides details for the following
components:

• Development plans for four quarries;
• A detailed reclamation and grading plan for the developed quarries at closure;
• A monitoring plan to assess the extracted material used for closure; and
• A series of contingency plans that may be implemented should the need for more material arise.

At the current time, Nanisivik Mine has permits for seven shale quarries:

• Landfill Quarry;
• Mt. Fuji Quarry;
• West Twin Quarry;
• Shale Hill Quarry;
• Road Quarry;
• Area 14 Quarry; and
• East Twin Quarry.

Quarry permits for these sites are regulated either by the Government of Nunavut or Indian and Northern
Affairs Canada.

At closure, shale cover will be required for the following facilities around the mine site:

• Surface Cell tailings and crest of West Twin Dike;
• Downstream face of West Twin Dike (including completion of shale cover for consistent grade);
• Tailings at the toe of West Twin Dike;
• Transition zone tailings at toe of West Twin Dike;
• Test Cell tailings and Test Cell Dike;
• Transition zone tailings at the toe of Test Cell Dike;
• Landfill;
• West Open Pit;
• East Open Pit;
• Area 14 Waste Rock Pile (including completion of existing cover with armouring sand &

gravel);
• Oceanview Pit;
• Oceanview Portal Site (former ore stockpile pad);
• East Trench; and
• Mill Area.
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In addition to the shale cover at these locations, a top layer of sand and gravel armouring will be required.
This material will be obtained from the Twin Lakes sand and gravel deposit, located between West Twin
Lake and East Twin Lakes. The total in-place volume of shale required for the covers is estimated to be
about 794,400 m3. The total in-place volume of sand and gravel armouring required is estimated to be
about 180,350 m3. The volumes are based on the designs, as reviewed in detail in the Cover Design
Report, (Part G, Item 4), the Rock Piles and Open Pits Report (Part G, Item 8) and the Land fill Closure
Report (Part G, Item 17).

This report describes the quarry development and reclamation plan for four quarries, which have the
potential to provide a total in-situ volume of 1,350,000 m3 of shale cover material. The Twin Lakes sand
and gravel Quarry contains an estimated volume of 375,000 m3 of material within the upper 2 m. Due to
the proximity of West Twin and East Twin Lakes, sand and gravel extraction will be limited to the
portion of the deposit above the average level of West Twin Lake (elevation 371 m).

All quarries will be operated and reclaimed according to the relevant guidelines and regulations. In
general, most of these requirements are embodied within the conditions of the Water Licence and the
individual quarry permits. Relevant guidelines include “Guidelines for Abandonment and Restoration
Planning for Mines in the Northwest Territories”, “Reclamation Guidelines for Northern Canada” and
“Environmental Guidelines, Pits and Quarries”. The following operational and design related guidelines
have been applied to the Nanisivik quarries:

• All quarrying to be done in accordance with Territorial Mining Safety Act;
• Maintain 30 m buffer distance from adjacent water bodies;
• Plan winter operations in areas where access on firm ground is not possible to avoid rutting;
• Implement drainage and erosion control measures;
• Working benches of 5 m high and minimum 5 m wide;
• Soil slopes < 2 Horizontal : 1 Vertical (2H:1V);
• Final rock slopes <  1H:1V;
• Implement chemical and hydrocarbon storage, disposal and spill control program;
• Clean up all debris, garbage and unused explosives;
• Prepare plans for eventual abandonment and restoration;
• Re-contouring of excavations wherever practicable; and
• Post-closure monitoring.

The shale quarries are all located within the Lower Victor Bay Formation, comprising an interbedded
sequence of fissile, dark grey to black shale and light-grey, planar-bedded dolomitic mudstone,
approximately 180 m thick. The Twin Lakes sand and gravel consists of quartz sand, gravel and cobbles
derived from quartzite. This unit is characteristically stained a reddish colour by hematite and was
deposited as reworked glacial material by local streams.
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The quantities of shale in each quarry were estimated on the basis of the exposures of shale in the existing
working faces, supplemented by several shallow drill holes to confirm the depth of cover and lateral
extent of the deposit. More drilling will be carried out during quarrying operations to help delineate the
final quarry limits. The quarry development plans provide for 1,350,000 m3 (in-situ) of shale cover
material, which is about 1.5 times the estimated volume required. If the cover quantity needs to be
increased, additional volumes are available from the other quarries at the mine.

Core samples and surface grab samples from existing stockpiles were analyzed for Acid-Base Accounting
(ABA) and long-term kinetic testing. The test results determined that the shale has significant neutralizing
potential and did not release dissolved metals.

The majority of the shale production will come from the Mt. Fuji Quarry and the West Twin Quarry.
These two quarries have sufficient resources to supply all the shale required. The East Twin Quarry may
be used to provide shale as well, however access is limited to periods of time when the ground is frozen.
The Landfill Quarry will be used to provide shale for the landfill cover due to its proximity to the area.

Quarries will be developed using 5 m high benches with a working face of 84o (1H:10V). Upon closure,
the benches will be reduced and the final overall rock slope will be 33o (1.5H:1V). Final soil slopes will
be 18o (3H:1V). The quarry floors will be sloped at a final grade of 1% to promote drainage. The shale
benches will be broken by drilling and blasting or ripping, as required.

The theoretical maximum extraction rate was calculated for each quarry based on the available mine fleet,
cycle times, and loads per truck. The calculation was based on actual on-site productivity and equipment
data provided by CanZinco for extraction and placement of shale at the West Twin Disposal Area.
Assuming the Mt. Fuji Quarry and the West Twin Quarry are both operated simultaneously, the
maximum extraction rate is 2,436 m3/day, based on a 20-hour day. This volume is the in-situ volume in
the quarry material. It was assumed that drilling, blasting and ripping production would be able to match
this extraction rate.

To estimate a maximum extraction rate for the East Twin Quarry, it was assumed that the other two
quarries were exhausted. The maximum extraction rate in this case was estimated to be 2,947 m3/day.
Similarly, the Twin Lakes sand and gravel Quarry was assumed to be in operation only after completion
of shale quarry operations. The maximum extraction rate was estimated to be 2,526 m3/day.

In reality, the actual extraction rates may be less than the above theoretical estimates due to the following
factors:

• Scheduling of quarrying and material placement at various locations;
• Equipment availability; and
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• Weather conditions and access.

During quarrying, technical monitoring personnel, in combination with the Site Supervisor will be
present. In the quarry, these personnel will be responsible for visually assessing the material to reject
unsuitable rock units such as pyrite, rocks containing sulphides and dolostone rock units. These materials
can easily be distinguished from the dark-grey to black shale on the basis of colour and physical
characteristics. In addition, monitoring personnel will ensure that the material does not contain oversize
pieces or excessive fines and that the extracted material conforms to the required specifications.
Monitoring and supervisory personnel will also inspect the blasted quarry walls, determining scaling
requirements and ensuring that the overburden slopes are graded to the appropriate angle for a safe work
area.

During excavation, survey control will be required to lay out pit geometry and grades, as well as
permitted boundaries. The locations of all boreholes drilled to verify shale quantities will be recorded.

Reclamation measures have been developed to ensure minimal ongoing maintenance. Due to the sparse
vegetation and limited growing season at the mine site, re-vegetation will not be carried out. Final pit
slopes and grades will be established and surveyed. Inspection personnel will locate the final
configuration of any berms and erosion control requirements. A detailed survey of the area will be
undertaken to provide as-built drawings of the final closure of the quarries.

6.7 G.7, czk5 f=/sc5b3ymJ5 xr8Nu5g6 f=3b3=s5 ciQ/A5
fos3i6, West Twin Dike Spillway Design

The report, Engineering Design of the West Twin Dike Spillway (the “Spillway Report”), provides the
report requested under Part G, Item 7 of the Water Licence.  The Spillway Report was prepared by Golder
Associates and is provided in its entirety as Appendix D and the Executive Summary is provided below
for ease of reference.

6.7.1 Nw4oQx3ymJ5 scsy4nw5

SMw4Kxg4f5 toyMs3mb wcNw/3t5tlt4 cspn3tsJi4 f9g wMq9l xe4yix3lt4 nNix3lt4l

fos3bsiz Niy=4f5. b8N sivos3bsJ6 mo4bs9li W/Exc3iz wu3j5 WJ8Nstzi

xe4y/Exc3tbs4mb f4=4u4.

mg/sizk5 gCZsix3g6 WJtclx3li f=3b3=4 xfisJj5 x?t5t8k5 x5b3Nq9li x7ml kNz

st3tbsli wodyEMsbzk5 s/C4ixqt9lQ5. mg/sizk5 X3Nst5 xe4ym4mb ns/sAi

xi3ic3NqtbsQx3li n=4nsiq5 xyxkx3bwomtbslt4. mgymo3t9lA f=c5bMsvoZJ6 w7ui4 h3l

u9lx3bsq4vlx3li f=c5boZJ6. bwmw8izk5 fos3bsix3g6 wusiz md4uz3g6
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xs4X9oxizk9l8i5 fc5b3ix3m5 yMbA3li wmc3=4j5. fos3bsJ6 nN/symJ6 yM5tx?sq4vlx3t9lA

xgw8ND8N3li. f=/sc5b3ymJ6 wmk5 m8N ne/3m5 ns/six3g6 s?l8i5 wmw/3bs4v8i3li

wm9Mesiz dMizo3li wm9M5baiz wic3li !.) ubu4. bwm8Nl f=?9oxZ/q7m5 xbi5g6

f=/sc5b3ymJ6.

fosbsJ6 x3dtQ/zl nNymJ6 y=zizi4l mo4ym9li. xpQq5g5 whmQ/sMs3g5 ryxi b8N

iDx3bsMs3g6. cspn3Lt4 wiQix3bzi is3gc5b3Lt4, cspn3=c3Lt4, sdizi4l cspnstc3Lt4

x7ml cw3hZaizi4 cspn3ym9lt4. ckw5giz cspMs3g5 dxaiz cw3hZ3u5g6 ycoJbsym9li

x7ml xsmiz cw3hZ3 wlw5gN3Lt4.

fos3bsJ6 fc5b3ix3g6 czi5 wmc3=sJj5. cz f=3b3==is5 cwc4n3bsix3g6 wusiz bskz

fc5b3tbsli. S3gic3g6 #*$ ubu4 x7ml wmc3iz wm3gic3ix3g6 wmcstzb #^( ubu4. fox3bsJ6

xe4bsymJ6 whmQ/s9li wvCk5 @$_k5 mdw8NClx3t9lA !$) uoubu4 md4vlx3iDi wvCk5

@$_k5.csbm9l xs4X9oxJj5 foc5bC/3iz whmQ/s9li !%% uMubu4 xs4X9oxZ/3izi4 ryxi

ur8i3nsZ/3g4nsJ6 xs4X9oxiz xfisi3ns4m5. mnsMali wmcC/3iz whmQ/sJ6 %.@  ubu4

f4=sZ/3izi4. foxaJ9l wtMaiz ).%@ ub x7ml w4vMaiz ).#! uby=zi3nsJu.

foxaJ6 yo4ic3g6 ^ ubu4 WQx3=c3Lil cwau5gu4. WQx3=Q/z cw3hiz yd7ms9li s?li5

c5t4i3u5, ka2X9ox/w4ftu4 co3bsix3g6 gxXc3gu4 xqic3lt4 #))uMubu4 wtiz ).^ubsli.

co3bsix3uJ6 ka/wfy3bsli xbk5 gxX4 wo/sq8izi xbi5g3 miC3 gxX4l xsM/4vlx3X5.

fos3bsJ6l by3jxcc5b3ix3g6 wmc3=sJjxq8izi x7ml whxA5 xqi3nu4 yo4i3nu4 Xc3li

f4X9oxJ6 w4W4Nlx3bwomNh4li czk5.ka2X9oxJt4nzi4 nNJcpxq5g6 WQx3=zi

cw3hZai3uizk5 ka2XoxZ/q7m5.

nN/sli whmQ/sJ6 xqic3gu4 $*,*)) ubu4 W/wixChQ9lt4 x7ml $)) ubu4 xqio4u4 nsylt4

ka/wft4nzi4. nN/s?9oxo3X5 vmQ/s5txExc3ix3g6 mo4ymZlx3mz5 X3NstsJu4

xe4viExcgw8Nexc3m5 miCs5 xe4ymiz mo4lA. nN/s?9oxt9lA cspn3bs?9oxc5bExc3ix3g6

gxX4 nsyJbsJ6 x7ml fosDbsJ6.

cspn3bsc5bExc3ix3uJ6 yfj5 yu4bsq4vlx3mz5 cspn3bs?9oxli s?li f5txDi3mz5.

x3dtos3bsix3uJ6 xgxzJu4 euD/sJ8N3ix3m5 bm8N fos3ymJ6 s?li5 nN/s/Exc3iDi

yu/w3bsc5b3lil.

6.7.2 Executive Summary

Breakwater Resources Ltd. (Breakwater) has retained Golder Associates Ltd. (Golder) to provide
geotechnical and hydrological design support for the Nanisivik Mine Closure.  This report provides part
of the required documentation to support the Reclamation and Closure Plan (RCP) proposed by CanZinco
Ltd., the operators of the mine.
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Production of lead and zinc concentrates took place at the Nanisivik Mine between 1976 and 2002, when
production ceased. The current owner of the mine, CanZinco Ltd., has been in possession of the mine
since 1996. Since 2002, Nanisivik Mine has been operating under Nunavut Water Board Licence No.
NWB1NAN0208, which provides for the continuation of on-site environmental protection activities
during the development and submission, for approval, of a Final RCP.  The Nanisivik Mine 2004 RCP
has been developed, per the terms of the Water License, as a series of stand alone documents with each
document providing, in detail, information and proposed closure measures for one specific component or
topic area.  This report specifically addresses Part G, Item 7 of the Water Licence, the design of the West
Twin Dike Spillway.

The principle closure objectives for the West Twin Disposal Area (WTDA) are to mitigate the potential
long term environmental impacts and to return the land to a condition similar to pre-mining development.
The closure concept is to restrict the transfer of oxygen to the tailings, and also to minimize the transport
of any available metals.  At closure, drainage from the WTDA will occur passively, without the need of
manpower to operate siphons.  For this reason, a dike spillway and drainage channel will be constructed
at closure to drain seasonal runoff from the Surface Cell to the Reservoir.  The spillway has been
designed to safely pass severe storm events. Tailings, which are currently exposed in the Reservoir will
either be covered or re-located below a minimum water cover depth of 1.0 m.  This will limit the potential
for scouring of tailings at the outlet of the spillway.

The location of the spillway inlet, the spillway invert elevation and the tailings cover are intrinsically
linked.  Several options were considered before selecting the proposed configuration.  Subsurface
investigations done at the proposed location included boreholes, test pits, thermocouple installation, and
laboratory testing of soil and bedrock samples. The geologic conditions are inferred to comprise till
overlying frost-shattered bedrock overlying competent bedrock.

The spillway will convey run-off from the Surface Cell to the Reservoir.  The Surface Cell will be graded
and covered to direct runoff to the spillway.  The spillway invert will be Elev. 384.0 m, and the normal
water level in the Reservoir will be 370.2 m.  The spillway has been designed to convey a 24-hour
Probable Maximum Precipitation (PMP) storm event estimated to produce 140 mm of rainfall in 24
hours.  The extreme daily snowmelt is estimated to produce 155 mm of runoff but the peak flow would be
less due to a more even distribution over the event period.  The estimated peak flow over the West Twin
Dike Spillway is approximately 5.2 m3/s, resulting in an peak water depth of approximately 0.52 m at the
spillway inlet. The flow depth would decrease to about 0.31 m in steeper portions of the spillway.

The spillway will consist of a 6 m wide open channel with the base founded generally in intact bedrock.
Where the base is located in frost-shattered bedrock or overburden, erosion protection consisting of rip
rap stone with mean size 300 mm will be provided to a flow depth of 0.6 m. Rip rap bedding and filter
layers will be provided beneath the rip rap to prevent the movement of soil through the coarse rip rap.
The spillway outlet structure includes a plunge pool to force a hydraulic jump and a flared outlet channel
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so calm flows report to the Reservoir with minimal energy.  Erosion protection will not be required where
the channel base will be in intact bedrock.

The construction is estimated to involve about 48,800 m3 of excavation and approximately 400 m3 of fill
for erosion protection.  Construction supervision will be important to ensure compliance with design
assumptions as design revisions may have to be implemented to accommodate variations in ground
conditions.  During construction, sampling and laboratory testing of both in situ materials and fill
materials is required.

Routine surveillance is required to identify ice blockage or damming that could affect the performance of
the spillway or result in a reduced freeboard to the crest of the West Twin Dike. A service road will be
provided along the full length of the spillway to allow for periodic inspection and maintenance which may
include removal of soil resulting from slope movements and regrading due to settlement from thawing.

6.8 G.8, s/Cgw8Nw5 kNs5 wlxiz3ymJ5 s/C4b3=sJ9l
mg/siq5, Rock Piles and Open Pits Closure Plan

The report, Nanisivik Mine Rock Piles and Open Pits Closure Plan (the “Rock Piles and Pits Plan”),
provides the report requested under Part G, Item 8 of the Water Licence.  The Rock Piles and Pits Plan
was prepared by Gartner Lee and is provided in its entirety as Appendix E and the Executive Summary is
provided below for ease of reference.

6.8.1 Nw4oQx3ymJ5 scsy4nw5
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6.8.2 Executive Summary

Mining operations at the Nanisivik mine permanently ceased in 2002.  CanZinco Ltd., the mine owner, is
submitting a Reclamation and Closure Plan to the Nunavut Water Board in the format specified in the
Water Licence.  This report, the Rock Piles and Open Pits Closure Plan, fulfills the requirements for Part
G, Item 8 of the Nanisivik Water Licence and represents one component of the Closure and Reclamation
Plan submission.

Underground and open pit mining operations necessitated the development of surface stockpile areas for
development waste rock.  The rock types represented in the surface rock piles are a mixture of the various
rock types encountered in the underground and open pit mines.  This mixture includes a range of rock
types from the host carbonaceous rock types to massive sulphide waste containing predominantly pyrite
(iron sulphide) mineralization.  The acid rock drainage characteristics of the waste rock varies from
strongly potentially acid generating to acid consuming.  All of the waste rock contains substantial
neutralizing potential, due to the carbonaceous host rocks, and the acid generation potential is largely
controlled by the sulphur content.

CanZinco has undertaken progressive reclamation of the surface rock piles for more than decade.  Waste
rock and rejects from the dense media separation plant have been relocated from surface into, primarily,
the underground workings mine and, since approximately 2000, into the East Pit and Oceanview open
pits.  This work was linked to both mine operations, where waste rock was required as backfill for
mining, and to progressive reclamation of the open pits as the placement of waste rock contributed to
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backfilling of the pits.  The progressive reclamation of rock piles has effectively relocated in the order of
178,000 m3 (approximately 70%) of the total volume of waste rock that was on surface.  The current
volume of waste rock remaining in the various rock piles is estimated to be 69,641 m3.

The open pits contain exposures of massive and disseminated sulphides (predominantly represented by
pyrite mineralization) in the walls and floors.  These exposures are largely discreet zones within the
carbonaceous host rocks that generally form the bulk of the exposed rock.  A large portion of the
backfilling requirement at the East Open Pit and Oceanview Pit was completed during the progressive
reclamation program.

The specific reclamation objectives for rock piles and open pits are:

1. Minimize the risk of ARD or metal leaching; and
2. Provide a safe surface environment that matches the natural conditions.

A review of the ARD characterization information led to the following relative risk classification of the
rock piles and open pits:

1. Highest Risk: K-Baseline and 09-South rock piles;
2. Moderately High Risk: West Adit/02 South rock pile, East Open Pit and (assumed) East Adit Trench;
3. Moderate Risk: East Adit rock pile, Area 14 rock pile and (assumed) DMS rejects storage area;
4. Low Risk: West Open Pit; and
5. Lowest Risk: West Adit Access Road, Oceanview rock pile and (assumed) Oceanview Open Pit.

The overall approach to achieving the reclamation objectives is to apply the most appropriate combination
of one or more of the following reclamation measures:

1. Relocate waste rock to eliminate or reduce the requirements for surface reclamation at the pile
location;

2. Fill open pits to achieve a smooth surface contour that prevents surface ponding and provides a safe
surface environment;

3. Provide a thermal cover such that the covered materials freeze into permafrost;
4. Assess the net negative effects of intrusive reclamation work against the potential long term

environmental risk; and
5. Institute a monitoring and contingency program.

Where a thermal barrier cover is to be placed, the proposed cover design is the same as proposed for the
landfill facility as follows:

1. The maximum slope of a cover will be 3H:1V or 18 °;
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2. A two-layer thermal cover with a total thickness of 2.20 m will be placed above the waste;
3. The upper erosion-resistant capping layer shall consist of a durable, erosion resistant material with a

thickness of 0.25 m.  The selected material is the Twin Lakes sand and gravel;
4. The underlying layer will be shale with a thickness of 1.95 m to provide a minimum total thermal

cover thickness (in combination with the surface layer) of not less than 2.20 m; and
5. A quality control program will be implemented to ensure that cover materials meet the design

specifications and are constructed in accordance with the design drawings.  This program will include
survey control, materials testing, construction monitoring and documentation.

The main objective of the performance monitoring program is to monitor the reclamation cover’s
performance in each location under three areas (seepage water quality, ground temperature, and physical
stability) and to report the results.  The program is to be conducted during the 2-year reclamation period
and the 5-year closure period.

In the event that the covers do not perform as expected, then some or all items of the contingency plan
should be implemented.  The components to the contingency plan that should be considered for
implementation depending on the specific circumstances include:

• increased frequency of sampling/monitoring and data review by the technical professional;
• repair of any erosion of the cover;
• placement of additional cover material to increase the cover thickness; and
• extension of the period of performance monitoring.

6.9 G.9, nl7m3nwi6 x7ml mgymi3j5 cspn3bsizk5 X3Nst,
Reclamation and Closure Monitoring Plan

The report, Nanisivik Mine Reclamation Performance Monitoring Plan (the “Monitoring Plan”), provides
the report requested under Part G, Item 9 of the Water Licence.  The Monitoring Plan was prepared by
Gartner Lee and is provided in its entirety as Appendix F and the Executive Summary is provided below
for ease of reference.

6.9.1 Nw4oQx3ymJ5 scsy4nw5

Niy=4u nl7m3nwi5 mg?9oxi3l X3Nstz @))$_u xe4ymo3m5, mo4LA W/Exc3iz wu3j5

WJ8Nstzi, xgil ttC3bsymJ5 bf/sJ8NE9lt4 rhoEiz mo4lA. mg/sizk5 nl7m3nwi3j9l

cspn3bsizk5 X3Nst, b8N ttC3ymJ6 W/Exc3iz mo4LA WJ8Nstzi xe4ymJ6. mg/sizk5

nl7m3n3bsizk9l cspn3bsizk9l ttCw5 wlw5gN3lQ5 scom3bsJ8N3uJ5 ckwos3ix3iq8i4

siv5tx3ym9lt4.



N a n i s i v i k  M i n e  2 0 0 4  R e c l a m a t i o n  a n d  C l o s u r e  P l a n

(G.3 Nanisivik RCP.doc) 77 CanZinco Ltd.
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!. NlNw3bsiq5 W/ExcvstQJ5 vmQ/sJbsix3g5 Niy=4j5 x7ml x?t5t8k5 nSuNh4li

ckwos3bs/Exo5; x7ml

@. cspn3bsiq5 nl7m3n3bsJ5 ckwo?9ox4mzb.

nl7m3nwisJ6 s/C4ix3=4u4 xe4bsymJ5 b8N kNz ckwo4v8i3bwomtbsNh4li G wM4nsi4f9l

bf4nsJ4f9lH xml wodyEMs3bzg5 xe4bsNhQx3li s/C4ixqt9lQ5 ckwoziEMs3bzk5. bwm8N

whmQ9lA b8N cspnw8N3i3j5 X3nstsJ6 cspmJbsJ8N3ix3g6 W/E3X9ox4mzb gCZE/q8i4.

cspnw8N3i3j5 X3Nst xe4ymJ6 mD9z9li xg3bsix3g6 nl7m3nwiq8i xml mgymo3t9lA.

nl7m3nwt9lQ5 cspn3i6 cqstix3g6 nl7m3nwt9lQ5 x7ml W/E3ymo3t9lQ5. b8N nl7m3nwi3

whmQ/sJ6 xCAk5 mD4k5 nl7m3nwix3mzb: @))$_u5 @))%_ul. nl7m3nwt9lQ5 wcNw/3gc3ix3g6

cspn3ix3gu4.

mgymo3t9lA cspnw8N3i6 WQxvstQZ/3g6 nl7m3nwiz W/Egx3X5. mgymo3t9lA W/Exc3ggxaiq5

nN/sc5boZJ5 cspnw8N3ix3lt4l ckw2X9ox4mzb nl7m3n3bsymJ6. cspn3bsq8N3iz xCAk5

b9omk5 xg3ix3g6 WQx3li @))^_u5 @)!)_j5. cspn3isJ6 cspn3bsc5b3ix3g6 sC4bs/Cz5 Niy=4

x7ml xJ3Nq8iz mo4lA wo8ix3ymJu4 w4Wx3J4usb3j5 cspn3bsc5b3ix3g6.

cspn3bsiz nl7m3nwt9lQ5 x7ml mgymo3t9lA sfxaix3g5:

• wus5 Wsiz cspn3bsc5b3li

• sdy?9oxiz gxXs5

• mo4ymZlx3mzb gxX4 ckw5gizi4

• nNymJ5 miC3u5g5 ckw2X9ox4mzb

wus5 Wsizi4 cspn3i6 gCZc3ix3g6 wmwozJu4:

!. wu3j5 WJ8Nstz mo4lAcspn3bsli

@. xgExc3g5 gCZsJ5 nl7m3nwi3j5 X3Nstzi4 xgo3tbsNhc5b3ix3g5 wmwos3lt4:

GwH vt5tlt4 cspnst5 ttC3bs/9oxJ5 xgi ckwo?9ox4mzb x7ml;

GWH ttC3bs/9oxlt4 cspnsbsJ5 wus5 Wsizi4 ckw5gizi4l wu3 f4X9oxJ6 bEs3j5

cspm/six3m5.

#. WoEic3lt4 cspn3ic3lt4 Wd/sJ5 moZsJ9l mo4lQ5 Z?mgc4f8i5 xe4bsymJ5; x7ml;\

$. cspn3bsJ5 m8Nj5 xg3bsJ5 vJy8N3tbslt4 mgymoClx3t9lA gry?9oDbsJ8N3ix3mb

wus5 Wsizi4 cspnCh4lt4 cspn3=4i4 @%_i4 xe4yix3g5. b4fx cspn3=sJ5 wus5
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x3dbi8ix3g5 vtbs?9oxix3mb. x7ml xgi cspn3i5 wusizi4 cspnc5b3ix3uJ5 bm3u4

nl7m3n3bsymJ5 wmcs3iq5 cspn3bslt4.

n=4nc3iq5 cspn3bsymJ5 x7ml sivos3bsymJ5 s/C4ix3t9lQ5 vJyN3ix3g5 nlm3nwo3Xb

x7ml mgymoClx3t9lA. b4fx cspn3i5 vJyJ5 xg3bsix3mb wus5 Wsizi4

cspmJbsix3mb n=4nc3iq9l f1u5g3 wmZ n=4nc3mz5 NrDl/3 f4bs?9oxli

cspn3bsc5b3ix3m5.

Niy=4u5g6 cspnst wu3j5 cspn3=4u5g3 xg3bsJ8i3izk5 xyzzk5 xsM3t5tc5b3ix3g5

wu3u4 cspn3bs/Exo4u4. xsM3t=sJ3l wonE/sym5tx3li vNbu cspn3=4k5 vgpctQq8k5.

cspn3bsc5b3ix3g9o bqc3g5 Niy=4u cspn3bs/Exo5.

s3dizi4 i4Mh4izi4l cspnst5 xg3bsix3g5 sfkz:

!. W/Exc3iz WJ8Nstzi wu3j5 sc3ymJ6 mo4lA cspn3bsc5b3ix3g5

@. cspn3i3j5 gCzJ5 X3NstQymJ5 mo4lQ5 W3yc5b3lt4 xsM3t5tc5b3lt4l

cspn3bs/Exo4i4 xgi cspn3=sJ5 ckwo?9ox4mzb

#. mo4lQ5 xgi cspn3=sJ5 W/Exc3bq5

$. cspn3bsJ5 m8Nj5 xg3bsJ5 vJy8N3tbslt4 mgymoClx3t9lA gry?9oDbsJ8N3ix3mb.

xgCh4lt4 gCZE/zi4 &*_i4 cspnsti4 woE4yymix3g5 xCA mD4 wlxi cspn3bsc5b3ix3gi4 x7ml

xCAk5 b9omk5 mgymo3t9lA. tnmw5 xpQq5g5 cspnst5 xg3bsix3g5: i4oN3izi4 cspnst5,

dxaizi4 cspnst5. b4fx cspnst5 xg3bsc5b3ymJ5 bwmz5 s/C4ixo3t9lQ5.

mo4ym4mzb cspnst5 gxXzi4 xg3bsc5b3ix3g5 mo4bs/Exo5 sc3ymJ5 mo4bsZlx3mzb. gCZE/zo

gxXs5 cspn3bsiz W9M5b3Lt4 ho9lt4l. gCZz (%_Snzi4 hD3N3gw5 W/3bsix3g5 ttC3ymJi4

wmw5g/Exc3iq8i4 mo4bsli. hD3N3gc3gw5 gxXw5 szbkxc5bpxq5g6 mDw3h3li r4oQ/z

ttC3ymJ6 W/Exc3izi4.

nl7m3nwo3Xb, nl7m3n3bsJ6 nN/sJ3l8i5 cspn3bsc5b3ix3g3 r4oos3ymlt4 grysm/six3m5 cktQ

nl7m3X9ox4mz5. W/3bsJ5 gxXw5 hD3N3gc3g5 cspn3bsq8Nc5b3ix3g5 ryxi W/3bsJw8Ns4X5

hD3N3giz bwm3bsbw8N3li.  W/E3Xb mo4ym4mzb cspnc5b3ix3g5xsM3tbslil cspn3=4j5.

s/C4b3=symJ5 ns/so3Xb s?li5 xyq5 WoExaix3g5 W/3bsix3g5 WQX3bsbw8N3ix3g5 cspnst5

gry/symo3Xb ryxi cspn3=4u5.

kNs5 czi5g5 nNymJ5 ckw2X9ox4mzb xg3bsix3g6 xCAbm5 bfN4bsc5b3lt4 woymJk5 kNK5u.

bfN4bsJ5 euDc5b3ix3g5 cspNhc5b3lt4l nl7m3n3bsJ=i3i4 kNu5g5 nN/sJ=i5, wu3j9l

xdys3bsJ5, y=zJu5g5 x7ml cQ/sJ5.cspnc5b3ix3uJ5 xs/4f5 xs4X9oxiz ckwJbs4mz5

cspn3bsc5b3ix3m5.
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cspn3bsc5b3ix3g5 nNymJ5 sfxaJ5:

• xr8Nu5g6 f=3b3=4 cspn3=sJ3l

• fos3bsymJ6

• wmc3=sJ3l

• czl f=3b3=s5 gxX4

• f4X9oxJ3l wmc3=4u5

• x4b3=s5 cz

• s/C4ys3==i5 !$_u5g6,  xyq9l s/C4ix3==i5

• bEs3j5 ne/3g6 s/C4ys3=4

sc3ymicClx3t9lA xCAk5 %_k5 cspn3bsix3izi4 Gtr9lA @)!)H ryxi cspn3isJ6

who=9M5bcq7m5. x?tzi4 cspn3i3 vJyix3m5 ryxi cspnsbsJ5 gryN3y4Xb xfisJu4

ckwo?9oxpxq8izi4.

cspn3i3 vJy5txCh4lA, vtbs?9oxJ5 cspnsbsJ5 euD/sc5bExc3ix3g5 x7ml xJ3Nq4vz5

ckwQx3bsc5b3lt4 WQx3bsc5b3lt4 WQx3bs/ExcCz5. euDisJ6 ckwQxDt9l v8p8f_f8i5

euD/sc5b3li x7ml kNK5u wuoEi3j5 vtmpq5 euDcbslt4 mo4ym/Exc3izk5 wu3j5

WJ8Nstzi.

be5 Wzh5 xiACzb siv3ymJi4 ttC3ymJ4 giyc5b3ix3g5 kNK5u wuoEp4f8k5 mo4ym4mzb

moQxc3bq8i4 WJ8Nstzi sc3ymJ5. whmQ/sJZlx6 b4fx ttC3bsJ5 ne/3tbsJ8N3lt4 wk4k5

bf/sJ8N3lt4l wMscbsd9lQ5 wkw5 grysmcbsd9lQ9l.

xCAbm5 sivosc5b3lt4 ttC3ymJi4 x?tz ckwo?9oxizi4 gi/sc5b3lt4l kNK5u wuoEp4f8k5

W/Exc3iz mo4lA WJ8Nstzi. b8Nl siv3ymJ6 euDisJi4 Wcyspli x7ml xCi

ckwoMs3mz5 cspmJbsli x7ml NlNw3yJbsli xe4v8iExc3gi4. whmQ/sJ6 b8N ttC3ymJ6

bf/sd9lA wMsJomk5 nl7m3n3ymJ6 ckwo?9ox4mz5 cspm/six3m5.

wloq8i4l cspn3isJ6 siv3ymJ6 gi/sc5b3ix3g6 wuoEp4f8k5 xCAw5 cspn3bsJ5

ckw2X9oxym4mzb ttC3ymlt4 gi/six3uJ5 @)!)_u wuoEp4f8k5. b8Nl siv3ymJ3 W/Exc3tbs4m5

wu3j5 WJ8Nstzi b8Nl siv3ymJ6 cspmJbsix3g6 kNz ckwo/9ox4mz5 wMsJ9l

cspmvcbslt4. vtbsymo3Xb cspn3isJ5 xe4hwJbsix3mb yKi4nj5 xfisJj5 ckwozix3mz5.

euDMs3lt4 gryAt4 ckwo?9oxq8izi4 v8p8f_f5 d/N3yJ8N3yix3g5 vmQym/3ui4.

6.9.2 Executive Summary

The Nanisivik Mine 2004 Reclamation and Closure Plan (“RCP”) has been developed, per the terms of
the Water Licence, as a series of stand alone documents, with each document providing, information and
proposed closure measures for one specific component or topic area. The Reclamation and Closure
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Monitoring Plan, this document, is provided in response to the requirements of Part G, Item 9 of the
Licence. The Closure and Reclamation Monitoring Plan (“Monitoring Plan”) is a full description of the
rationale for the proposed monitoring activities and detailed descriptions of the proposed activities.

The Monitoring Plan is designed to provide information related to two fundamental objectives:

1. Identification of the immediate needs for site management and the provision of diligent
environmental protection activities; and

2. Assessment of the overall performance of reclamation measures.

The proposed mine reclamation in the activities in the RCP, are designed to stabilize the site (both
chemically and physically) and provide for land use similar to the pre-mining conditions.  With this in
mind, the Monitoring Plan should provide the means of assessing when the site has achieved, as nearly as
possible, those conditions.

The Monitoring Plan has been developed in the context of two time periods: the Reclamation Period; and
the Closure Period.

The Reclamation Period encompasses the period of active physical reclamation of the mine site and the
completion of the major activities proposed in the Mine Closure Plan.  This period is currently anticipated
to be of two-years duration: 2004 and 2005. During the Reclamation Period, sufficient manpower will be
present at the site to follow a rigorous monitoring schedule.

The Closure Period immediately follows the Reclamation Period.  During the Closure Period, only
relatively minor maintenance work is planned at the mine site and monitoring will be focused on
providing information for assessing the performance of the reclamation measures.  The Closure Period is
designed for a duration of 5 years subsequent to the Reclamation Period, from 2006 to 2010.  As there
will not be a continuous manpower presence at the mine site during the Closure Period, the monitoring
programs will be carried out during discreet site visits and, to as great a degree as practical, by trained,
local technical assistants from the community of Arctic Bay.

Monitoring throughout both the Reclamation Period and the Closure Period will include the following
components:

• Water quality monitoring;
• Geothermal monitoring;
• Confirmatory sampling of soils; and
• Physical stability of earth structures.

Water quality monitoring objectives are intended to:
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1. Fulfill the requirements of the Water Licence;
2. Fulfill the general objectives of the Reclamation Performance Monitoring Plan by:

(a) collecting location-specific information to monitor the success of location-specific reclamation
measures; and

(b) collecting general information to assess the quality of water entering Strathcona Sound;
3. Work in concert, as appropriate, with the monitoring provisions of the MMER as enforced by

Environment Canada; and
4. Carry forward existing monitoring locations such that trends spanning the mine-closure milestone can

be assessed.

In order to meet the water quality monitoring objectives a total of 25 water sampling stations have been
identified.  These stations are located in discreet flowpaths where water collects and can be sampled at a
consistent location.  In addition, each sampling event will also include sampling of ephemeral surface
seeps that may be observed and that appear to relate directly to any of the reclaimed areas of the mine
site.

The metal loading studies that were conducted and reported during mine operations will also be continued
through the Reclamation Period and Closure Periods.  These continued studies will use the information
collected through the water quality monitoring program to estimate the loading of metals in Twin Lakes
Creek from various sources and to characterize temporal and spatial trends.

The on-site laboratory is no longer equipped to perform water analyses and, therefore, this will be
conducted at an off-site laboratory.  The laboratory that is used will be accredited by the Canadian
Association of Environmental Analytical Laboratories.  Analyses for total suspended solids will continue
to be conducted on-site.

Geothermal monitoring objectives are intended to:

1. Fulfill the requirements of the Water Licence;
2. Fulfill the general objectives of the Reclamation Performance Monitoring Plan by collecting location-

specific information to monitor the success of location-specific reclamation measures;
3. Fulfill the objectives of the location-specific closure plans; and
4. Carry forward existing monitoring locations that meet the current needs such that trends spanning the

mine-closure milestone can be assessed.

To accomplish these objectives a total of 78 geothermal instruments will be monitored on a regular basis
throughout the 2-year active reclamation period and the 5-year post closure period.  Four types of
monitoring instruments will be used: thermistors; thermocouples; frost gauges; and vibrating wire
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piezometers.  These instruments have been successfully used on-site through mine operations for their
various specific purposes.

Confirmatory soil sampling will be performed to confirm the success of contaminated soil remediation.
The objectives of the soil remediation plan are realistic and achievable.  The objectives are to capture at
least 95% of soil containing contaminants in excess of the SQRO’s in each remediation area.
Contaminant concentrations in any residual soils will not exceed twice the SQRO’s.

During remediation, on-site screening will be undertaken in a consistent grid-based basis to provide an
indication of remedial progress.  Excavation of contaminated sols will proceed until the on-site screening
procedures indicate that the excavation objectives have been achieved.  At that time, a suite of
confirmatory samples will be collected and analysed at an off-site laboratory. Backfilling of excavated
areas or other similar work in the areas of excavation will proceed only subsequent to the receipt of
results from the off-site laboratory confirming that the objectives have been met.

The physical stability of earth structures will be determined via annual inspections by a professional
geotechnical engineer registered in Nunavut.  These inspections will examine all existing and reclaimed
earth structures, water diversions, rock slopes and soil covers. The inspection will be conducted during
later summer such that thaw conditions are observed.

Areas targeted, as part of the physical stability assessments will include:

• West Twin and Test Cell Dikes;
• West Twin Dike Spillway;
• West Twin Reservoir Outlet;
• West Twin Tailings Cover;
• East twin Lakes outlet area;
• Landfill Cover;
• Area 14, East Open Pit and West Open Pit covers; and
• Oceanview and K-Baseline areas.

Despite the fact that the closure monitoring period is defined as 5 years (until 2010), it is understood that
the overall timeframe for the Monitoring Plan is somewhat “open-ended”.  Environmental performance
monitoring will continue until sufficient data has been collected to confirm that long term behaviour of
the site will meet the reclamation objectives.

In order for the Monitoring Plan to be successful, the information that is collected must be reviewed and,
where necessary, acted upon in a timely manner.  This includes review and action by CanZinco for site
management purposes and review and action by the NWB or CanZinco regarding compliance with the
terms of the Water Licence.
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A quarterly data report will be filed with the NWB in compliance with Part H, Item 30 of the Water
Licence.  It is anticipated that the file would then be posted, thus providing public access and an
appropriate level of transparency into the monitoring process.

An annual environmental report will also be filed with the NWB in compliance with Part B, Item 16 of
the Water Licence.  This report will include a review and comparison of the information with previous
year’s data and will identify any developing spatial or temporal trends.  It is anticipated that this report
will also be posted and will allow all parties to assess the performance of the reclamation actions to that
date

A Comprehensive Assessment Report that summarizes information garnered from the data will be filed
with the Nunavut Water Board in 2010.  The report will follow the Terms of Reference which are
required under Part G, Item 22 of the Water Licence.  This report will assess the “environmental stability”
of the site in consultation with the appropriate communities, agencies and organizations.  Based on the
collected data, long term projections will be made on the expected behaviour of the site.  If this review
demonstrates that the site is currently stable and is expected to stay stable in the long term, then CanZinco
will anticipate a release from further monitoring obligations.

6.10 G.13, x?tzi4 cspn3i6, Environmental Site Assessment

The report, Phase II Environmental Site Assessment, Nanisivik Mine (the “Phase 2 ESA Report”) was
prepared by Gartner Lee and is provided in its entirety as Appendix G.  A conditional approval on this
report was provided by the Nunavut Water Board based on a number of conditions.

The report, 2003 Phase 3 Environmental Site Assessment, Nanisivik Mine (the “Phase 3 ESA Report”),
provides the report requested under Part G, Item 13 of the Water Licence.  The Phase 3 ESA Report was
prepared by Gartner Lee and is provided in its entirety as Appendix H and the Executive Summary is
provided below for ease of reference.  The conditions of approval for the Phase 2 ESA Report are all
individually addressed in this report.

6.10.1 Nw4oQx3ymJ5 scsy4nw5

WQx3iz

Niy=4 kNz vq3L4u5g6 x3?3g5 vq3Lxi kNozb w4Wx3J5 ciQ/i5g6 sx4Nzi er3bl5,

s/C4bc5b3ymJ6 n=4nu4 x7ml fy3yx4nu4 !(&^_u5 @))@_j5. Niy=4 s/C4ix3=4 mg=Ms3g6 @))@_u

Wbc5txD8i3izk5 s/C4b3bsJ8N3g6 x7ml xrrlxo3izk5 n=4n6.
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mg/sizk5 nl7m3n3bsizk9l X3Nstc3Lt4, v8p8f_f5 s/C4ys3t5 Wdto5 cspn3t5tMs3mb

x?tzi4 NlNw3yNh4Lt4 ckw5gtQ4mzb cktQ3mzbl hD3N3gJ5 kNzi5g5. raosJ6 cspn3isJ6

WQx3bsMs3ymJ6 JMw @))@_u vmQ/s9li v8k o_f8k5, xq3bsMsvMs3g5 wuoEp4f8k5 ryxi

mo4ixSt4 sc3ymJi4 !%_aJi4 W/Exc3gi4 gn3bsJmJi4l gryxQxDbsJi4l. xgi W/Exc3g5 b?i

ttC3ymJ5.

WzHz5 cspn3i6 WQx3bsMs3g6 xQy @))#_u scsy4nsJ9l Wcys/sym9lt4 vtbsymJ5

wMscbsJk5 kNK5u wuoEp4f5 vtmpq8k5 sc3ymJ5. WzJz8i4 cspn3isJ3 wloq5 b?I

ttC3ymJ5.

vt9LQ5 cspn3bsymJ5 @^& gxXzi4 vtbsymJ5 x7ml ()_i4 cspn3bsJ=i3i4. x7m5bs6 !%_aJ5

wu3j5 cspnsbsJ=i5 czi5gj5 x7ml wlxi5g5. n=4nc3izl cspn3bsymJ5 s3hxl4nc3izl

cspn3bsymJ5 cspn3=4u.

WoExaMs3g5 WzJz8i cspn3bsJ5 W/E3iC3bsJ5 X3NstsJ8N3y9lt4l nl7m3nwi3j5 x?tzl

cspn4viExcD8i3tbs9li.

rao3Xz

rao3Xz ttC3ymJu cspn3i3j5 WzJz8i sfxaJ5:

gM4b3=4

• hD3N3gc3iz ck3 xqtQ4mz5 cspm/so3Li gry/s9li s3hcst5 $)_ubu5

szbkx3ymq8izi4 b?z5 c5t4yo3ymJ5 x?lxk5 r4oc3Li s3hcstu5g6.

• hD3N3gc3iz gxXs5 gM4b3=4u5g6 syo3h3=4u5g6 szbi8iC3bsJ6 nNst4f5 cspnsbsc5b3gu5

wm3usbw5 nStymNh4lQ5 nl7m3n3bsix3g6 gxXz.

• czi5g5 kNs5 hD3N3gc3g5 s3n4nw=s5 ciQ/i5g5. b8Nl hD3N3gc3iz bmigx3 h3l

s3hcst5 ciQ/w8Nzi5g6.

• hD3N3gc3izl cspn3bsMs3uJ6 h9lofzJ6 s3hxlcst gry?sMs3g6 hD3N3giz

ciQ/w8Nzi8izi4 hlo4u5 szy4ic3g6 $)_y8bubu4.

• n=4nDJiz Wbc3iC3bs9li gM4b3=4u WQX3Li Xzi5 w4lxl5 syo3h3=4j5 x7ml sh3cstj5.

xbsy3u4 NlNw3yym9lt4 Wbc3izi4 n=4nc3izi4. fy3yx4n3 Wbc3iC3bsQ9li Xzi5

w4lxl5 xrNzk5 tr9La. cspnst4f5 Nnst4f5 trsm/z szbvkx3ymq5g6 wM4n4f=sJu

wl7j9l cspn3bsZu gry/sMs3g6 wtic3gu4 ).$ ubiu4 w{nstymizi4.

• N=4n4 szbi5g3 Nnst4f5, gxXz nl7m3n3bsix3g6, n=4nc3iz bm3u4 nl7m3n3bsix3g6

gxXzl w/3bsl.
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ub3==i6

• s3hxl4bc3izi4 NlNw3yMs3g5 rao3u4 cspn3t9lQ5 x?tzi4 xr8nzi u5b3==is5.

s3hxlc3iz szbiq5g6 $%_ub Wbc3iE/zb. S3hxl4bc3izi4 wl5g3ymJu

cspmJtcMs3uj5 ryxi cspQx3bsZu Nnst4f5 gziMs3g6 r4oQ/Exc3bzb. B8Nl

cspnst szy4icMs3g6 $%_ubu4 Wbc3izi5.

• fy3yx4n6 Nnst4f5 szbiMs3g6 rao3u4 cspn3t9lQ5 x?tzi4 iQzi u5b3==is5.

cspn3bsMs3g6 cktQ Wbc3tQ4mz5 wlgJj5 x5ml nij5 czigw8N3iC3bsJ6 kNs5

gxXzi.

kNoz,eJoE=4

• s3hxl4bc3izi4 eJoE=4u csp/sym9li gxXzi szbiq5g6 %)_ub w4lu5. fzi

ciQ/i5g3 cspn3bsAlxCu s3hxl4yx3=sMsq5g6 wmzi.

nN=xl4 w4lxl4

• gxXz ciQ/z s3hxl4bcs3g6 s3hcsts5 ciQ/zi. S3hxlc3iz szbiMsq5g6 ).(%_ubu4

xbi5 ryxil WbcMs3g6 !>%_ubu wlgio4u.

• s3hxl4bc3izi4 NlNw3yMs3g5 ri3gcstu5, fzb x7ml w4lxl5 xf8izi5g6 ri3g4f=4.

cspMs3g5 ciQ/w8Nz ri3g3bcs3izi4 f4jx3ymq5g6 ri3giz

• s3hxl4 csp/symJ6 gxXzi nl7m3nw=4u ciQ/zi ryxi szbiq5g6 %)_ub.

• n=4nc3iq5 gxX4 ciQ/i5g5. cspn3Lt4 gryMs3g5 WbcClx3t9lQ5 n=4nw5 fy3y3x4nw9l

ryxio czi5 szbkxc5bq5g6 ).$_ub x7j5.

Wdt4f4=4

• s3hxlc3iz csp/sMs3g6 xzi gxXzb, bf4ns9lil s3hxlc3iz, s3hxlcME4iz

Gcspn3bsli eao3u4 x?tz csp/sMs3g6 Wbc3izi4 shxl4bc3izi4H szbkxz9lil

cw3hCaizk5 bskz wl7j5 wtic3gu4 ).*_ubu4 szbkxq5gZlx3 cw3hZaizb e4ozk5

wtic3gu ).$_ubu4 xbi gxXzb.

Wdt4f=sJ6 wios3ymJ6

• cspn3bs9li s3hxlc3iz gxX4u @%_Snz gxXs5 w/3bsix3g6 szbiq8izi4 Nnst4f5

cspmJbsJj5.

x4b3=4

• s3hxl4bc3mz5 cspMsq5g5 gxXzi x7ml wuDJizi xbi x7ml NMi  x7ml

WbcClxCz5 gzilx3Lt4 Nnst4f5 r4oQ/Exc3bzb

• n=4ncMsq5g5 gxXzi

nN=4 K-Baseline
• s3hxl4bc3izi4 cspMs3g5 gxXzi4. xsMsyE=s5 ciQ/z. wl5g3y9lt4l cspn3iz

cspMs3g5 szbkx3ymq8izi4 fzb ciQ/k5 r4oc3Li
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• cspn3i4f5 WzJz8i cspMs3g5 kNs5 cq8Nz s3hxl4bc3izi4 wl7j4ymq8izi4.

x3dt5

• s3hxl4bc3iq5 csp/sMs3g5 x3dt5 r4oq5 Wdtc3==i5, bhml ciQ/w8Nz s3hxlcs3Li.

• n=4nc3iz csp/sMs3g6 s/C4b3=symJ5 ciQ/i5g6 x3dt bEs3j5 s/smJ6 SMb3=4.

• n=4nc3g3 wMz x3dt kNozi5 nN=xl4jxzJ6 xr8Nzi wvDts5 f=3lfj5 nl7m3nw=s5

ciQ/i.. WbcMsq5g6 ).$ ub szbi x7j5.

• N=4nc3iz Wbcs3g6 czi kNs5 x3dtu nN=xl5 x7ml nl7m3nw=s5 xf8izi, wic3g6

szy4ic3gu4 !.% rNub sx4Nzi. hD3N3gc3iz szbkxMsq5g6 ).$ ub x7j5.

6.10.2 Executive Summary

Introduction

The Nanisivik Mine, located on the south shore of Strathcona Sound near the community of Arctic Bay in
the North Baffin region, produced lead and zinc mineral concentrates from 1976 to 2002.  The mine was
permanently shut down in 2002 due to depleted ore reserves and poor economic forecasts.

As part of the closure and reclamation planning process, CanZinco Ltd., the mine owner, commissioned
an Environmental Site Assessment (“ESA”) to identify the nature and distribution of contaminants in soil.
A Phase 2 ESA was undertaken in July 2002 by Gartner Lee Limited (“Gartner Lee”). Conditional
approval was given by the NWB for the Phase 2 ESA Report based on fulfillment of 15 specified
conditions regarding information requests and requests for clarifications.  Each of those conditions is
addressed herein.

A Phase 3 ESA investigation was conducted in August 2003 that incorporated as many of the comments
that were brought forward through the NWB review of the Phase 2 ESA Report as allowed by timelines
and practicalities.  The Phase 3 ESA investigations are reported on herein.

A total of 267 soil samples were collected from 90 test pits during the Phase 3 ESA.  Additionally, 15
water samples were collected from groundwater monitors and surface seeps. Analyses for metals and
petroleum hydrocarbon concentrations were conducted at an accredited laboratory for a select subset of
the soil samples and all of the water samples.

The work performed for the Phase 3 investigations is considered to complete the needs for preparation of
a remedial plan for the Nanisivik site and no further ESA investigations are deemed necessary.

Conclusions

The conclusions drawn from Phase 3 program, as presented herein in Section 5, are provided below.
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Dock Area

• The downgradient extent of hydrocarbon contaminated soil at the fuel tank farm has been delineated.
Testing has shown that it does not extend beyond 40 m from the berm of the tank farm;

• Concentrations of hydrocarbons in the soil within the dock cell containing the ship loader facility
exceed the generic PHC CWS IL for the protection of aquatic life, the site soil quality remediation
objective;

• Surficial hydrocarbon contamination is present at the AST adjacent the refuge station.  The
contamination appears to be isolated to the immediate area surrounding the AST;

• Hydrocarbon contamination was detected in a test pit which exposed the fuel line from the dock to the
tank farm.  Results indicate that contamination is localized and has migrated less than 40 cm from the
line;

• Zinc concentrations greater than the SQRO for the dock area have been identified on surface adjacent
the door to the concentrate shed on the west side, at the load out dock and adjacent the refuge station.
One isolated incidence is documented on the east side of the concentrate shed.  Lead concentrations
also exceed the SQRO adjacent the door of the concentrate shed on the west side.  No lead or zinc
contamination greater than the SQROs is indicated in the reagent storage area.  Analytical results
indicate that the metal contaminated soil does not extend to 0.4 m below surface; and

• Silver exceeds the generic CEQG IL, the site soil quality remediation objective.  Elevated silver
results were returned in samples with zinc concentrations that were indicative of zinc concentrate and
several times greater than the SQRO and therefore silver is contamination would be remediated
during the remediation of the zinc contaminated soils.

STOL Airstrip

 Hydrocarbon contaminated soil detected during the Phase 2 ESA at the east end of the airstrip has
been delineated.  The contaminated soil does not extend 45 m from the point of origin as indicated by
surface staining.  Hydrocarbon contaminated seepage water was encountered in test pit TP03-373,
however soil quality results from this test pit met the PHC CWS RL criteria.  Test pit TP03-373 was
excavated approximately 45 m from the point of origin; and

 Lead concentrations greater than the SQRO detected during the Phase 2 ESA on the apron on the
south side of the airstrip were investigated.  The lead contamination has been delineated vertically
and laterally and it is confined to the soils on surface at the apron.

Town, Carpenter Shop

 The downgradient extent of hydrocarbon contaminated soil at the Carpenter Shop has been
delineated.  It does not extend 50 m downgradient of the building.  No impact of hydrocarbon
contamination on the surface water was detected in the water flowing in a ditch adjacent to the
Carpenter Shop.
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Industrial complex

• Soils beneath the surface water runoff pathway, downgradient of the fuel day tanks, are contaminated
with hydrocarbons.  Contamination did not extend to 0.95 m beneath surface at test pit TP03-331, but
was present at 1.5 m below surface at the upgradient test pit TP02-88;

• Hydrocarbon contaminated soil has been delineated at the waste oil tank, located between Twin Lakes
Creek and the industrial complex.  Results indicate that it is isolated to the downhill side of the tank
and does not extend to the creek;

• Hydrocarbon contaminated soil is present at the oil water separator.  Analytical results obtained from
test pit TP03-330 indicated that the contaminated soil does not extend 50 m downgradient of the oil
water separator; and

• Metal contaminated soil is present in the soil surrounding the industrial complex.  Analytical results
to date indicate that concentrations of cadmium, lead and zinc greater than the SQROs do not
generally extend to 0.4 m below surface.

Warehouse Yard

• Hydrocarbon contamination is present in surficial soils with patchy, visible staining.  Hydrocarbon
contamination at an area of heavy staining (initially identified and sampled during the Phase 2 ESA)
extends into the fractured bedrock to at least 0.8 m depth.  It does not extend into the weathered,
fractured bedrock, encountered 0.4 m, beneath lightly stained surface soils.

Landfarm Cell

• Based on analytical results obtained to date, it is estimated that approximately 25% of the
hydrocarbon contaminated soil being remediated in the landfarm cell at the landfill currently meets
the generic PHC CWS RL criteria.

Landfill

• No hydrocarbon contamination was detected in soil or water samples down gradient or cross gradient
of the landfill and all analyses were less than the method detection limits; and

• No elevated metals were encountered in the soils.

K-Baseline

• Hydrocarbon contamination of soil has been detected at the former AST and maintenance shop at K-
Baseline.  Analytical results from test pits excavated northwest of the former AST and maintenance
shop indicated that the contaminated soil does not extent to intermittent tributary of Chris Creek; and

• Analytical results from the Phase 3 ESA illustrate that the hydrocarbon contaminated soil is isolated
to the top of the active layer.
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Roads

• Surficial hydrocarbon contamination is present at the ASTs adjacent the refuge stations at the side of
the roadways.  The contamination appears to be isolated to the immediate area surrounding the ASTs;

• Metal contamination of soil is present adjacent the former Oceanview mine workings;
• Iron contaminated soil is present on the surface of the roadway between the townsite and the

industrial complex at the west side of bridge near the sewage treatment plant.  The contamination did
not extent to 0.4 m below surface; and

• Metal contaminated soil is present on the surface of the roadway between the industrial complex and
the screening plant, located approximately 1.5 km to the north.  The contamination did not extend to
0.4 m below surface and was not detected in soils adjacent to the roadway.

6.11 G.14, ?t5t8k5 x5b3nc/3g5 csp3n3bsiq5, Human Health
and Ecological Risk Assessment

The report, Human Health and Ecological Risk Assessment, Nanisivik Mine (the “HHERA Report”),
provides the report requested under Part G, Item 14 of the Water Licence.  The HHERA Report was
prepared by Gartner Lee and is provided in its entirety as Appendix I and the Executive Summary is
provided below for ease of reference.  This report was approved by the Nunavut Water Board.

6.11.1 Nw4oQx3ymJ5 scsy4nw5

sf8izi ytWE !) x7ml k=WE @(, @))@ xtc3g6 /4{ Kw5K5 x?toEi3j5 cspnMs3m5

tuj5 x7ml x?t5t8k5 x5b3NC/3g5 cspnMs3g6 WJtQ9lis4 Niy=4 s/C4ix3=sMs6ymJ6

er3bl4u5g6, kNK5u. WJtclxMs3g6 cspn3Lt4 gryNh4lt4 cspm/sJ5 n=4nw5

n=4nDJw9l miC3u5g5 s/C4ys=sJu x5b3NC/3mzb tu5t8k5 s=?l8i5 x?t5t8k5 yKi4nu

wiQ/sZ/3iz s/C4ixD8i3ymo3t9lQ5. yKi4nu xg3bs4v8iDt4nq5 W/E3ymMsq5g5

scsysymMsq5g5 x7ml b8N cspn3isJ6 bfNhMs3g6 Wzho3ymJi4 xpQq5gi4 rhj5

xg3bsZ/3iz mo4lA yKi4nu; r8Ns/4n3=sli, xq3CE/sli kNosli, x7ml

Wax3=sli xaNh4gk9l.

ckwozoEx3=z cspn3bsJ5

Niy=4 s/C4ix3=4 s?i5g6 er3bl5 wMzi sx4Nzi srs3b3gu s?i5g6 kNaxtA5 &#_)@ sx4N6,

*$_#! xr8N6. s/C4ix3FsJ6 y4/6Xy4u5g6 c9lNtg5 G ygM4fN ns8 H wk4tg5 x6}?3g5 vq3Lxi.

ciMaJ6 kNosJ6 w4Wx3J4 GgkiDy6H Gxt4XwH szy4ic3g6 @% rMub xr8Nzi5g6 Niy=s5 x7ml

sX4bsJ8N3li ##rMubu4 bric3g6 xdt4f5. u5b3=z szy4ic3g6 (rMubu4 cN4Nzi Niy=s2

x7ml sX4bsc5b3Li czb9lt4 sz7j5 stj9l xg?j5, wcl4k5, cshw5gj9l. Niy=4 s/C4ix3=4

kNs5 xbi5 s/C4bc5b3g6 nF4nu4  e3i3bu4 s/C4ys3=Q/s9lil sfkz WdtQ/s9Ms6g6 v8pf
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oub5f8i, WdtQ/s4uJ6 SM4 Kxg4f8k5 . s/C4bw8N3ymJ5 bwmz5 !(&^_u5. Wbcqlxo3izk5

rNs/4nsbsJ8N3g5 n=4n6, s/C4ixD8iMs3g5 n=4nu4 ytWE @))@u.

b8N siv3ymJ6 xe4h3bsMs3g5 mo4lt4 wMzi4 W/Exc3tbsJu4 mg/sizk5 nlm3n3bsizk9l

X3Nstu, xe4bsMs3g6 mo4Lt4 xgxZi4 em4bsiq8k5 nlm3n3bsiq8k9l s/C4ix3FsJi kN5yx3u

GytWE !(()H. b8N x5b3N3gi4 tuj5 cspn3isJ6 mo4ymMs3g6 xq3bsymJi4 cspnsbsJi4

x5b3N3iq8i4 xgxZw5 Wcyst9lt4l ttC3bsymJ5 x8ixc3Nq5goEp4f8i5 Z?mgc4f8i5, vNbu

vtmp5 uiybsJ5 x?toEi3j5, x7ml xuxo4v4f5 x?toEi3j5 WoE=zi5.

ttC3bsJ5 xe4ymiq5

gxX4u5 miC3u5 vt5tMs3g5 cspn3bs9lt4 ttC3bs9lt4l Wzhiz3gi4; x?tzi4 cspn3i3u5

mDQ/zi4 vmQ/sMs3g5 xtc3gk5 v85k o oub5, rZ3gw9lt4 v8pf4f8i4 JMw @))@u, kNs2 czi5

vt5t?9oxMs3g5 cspnLt4l xtc3g5 wWxw cspn3t5 rZ3gw9lt4 Z?m4f8i4 kNK5u Ji @))@u;

cspn3bsc5b3ymJ5 n=C/siq5 G vJw5,e3i3b5 x7ml n=4nw5H Wbcs3iq5 kNs5 czi5g5

cspn3bsc5b3ymJ5 Niy=4f8i5 ei3t9lQ5 s/C4bZ4ni4 !(*%u. bwvi cspn3t9lQ5 !(*%u, f=3b3iq5

f=yc5bMs3g5 wms2 xbk5 byoxEymJj5 bwmwizk5 w4W4NstMsq5g6 xkEj5 t4bsc5b3iq5

n=4nDJ4 GWQxMs3ymJ5 kNs5 czk5 f=yc5bo3lt4 !((!Xl4uH csp/q8k5 xy9ostMsq5g6.

cspn3bsJ5 ttC3ymiq5 mo4ymMs3g5 m8NsJ6 ttC3bsJ=i3i4 x7ml ttC3bsc5b3ymJi5 G!(*%uH

r4oQ/s9li (% Snu5 bmq8ic3li xgi cktQo3iz ttC3bsymJ6 cspn3=sJi. WJtcMs3g5

cspNh4lt4 cktQ Wbc3tQ4mz5 x7ml raiz5t8i ckwoziEMs3bq5 gxXs5. Wbc3iq5 xqiq5

NlNw4fbsJ6 Wbcq=QMsbz r4oQ/s9li n=4nco3iz NlNw3bsJ6 kNs5 czi5g6 gxX4u.

NlNw3bsiq5 hD3N3g5 whml4NC/3g5

n=4nw5 cspn3bsJ5 bm3u4 NlNw3bsymJ5 cspn3tsJi5 szbi5g5 xgxZs2 sc3ymiz xqtQJu4

Wbc3li WdqiC3bsZ/3iz, Gxe4bsymJ6 !(((uH. xgxZw5 xe4ymJ5 xg3bsJ8N3g5 x?t5t8k5 s?l8i5

tu5t8k5 x5b3NC/3g5 cspn3bsiq5 gryQx3Chbslt4 kNz ckw5gtQ4mz5. tuj5 x5b3N3g5

cspn3bsiz, n=4nw5 NlNw3bsMs3g5 x7ml x?t5t8k5 gCzJ5 cspn3bsMs3uJ5. cspm/six3m5

b4fx xgxZw5 mo4bsJ5 xe4bsymJ5 x8tsosu5 xuxov4f8o9l.

cspn3bsJ5 NlNw3yMs3g6 n=C/siq8i4 cktQo3ym4mzb sfxaJ5 v5ux7,e3i3b6,e9o3b6 n=4nw9l.

vJ6 n=C/4n6 x7ml e9o3b6 ei3bsMs3g5 x?t5t8k5 cspn3t9lQ5 szbk3=QJ8n3bz xqiz

gxXc3iz n=4nsJu4 gziMs3g5 tuj5 x5b3NC/3gu5 xgxZq8i5.

ne/3iq5 whmQ/sJ5

cspn3bsJmMs3g5 Nrz3ix3mzb mo4ymMs3g5 Niy=s2 kNdt5 xg3ym/q8i4. b8N kNsiz

x=4g3ymms3g6 Wzhocz9li cspn3=sJ5 yKi4nu xg3bsZ/3iz mo4bs9li. xpQq5g5
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ckwozZ/3iq5 whmQ/s9lt4 xgi ne/C/3iz kNs9l xg3bsizk5 whmQ/s9lt4. kN Niy=s2

wlxi5g6 cspn3bsJ6 xqic3g6 @(Bw4tx x7ml bw/s9li kNoQ/zi4. kNz xqiz

cspn3bsJ6 gM4b3=4u xqic3g6 @$ Bw4tx bw/s9li gM4b3=4u4 x7ml kN GWcystq9Li kNoz

x7ml gM4b3=4H xqic3g6 $$))Bw4tx bw/s9li s/C4b3=sJ5. xgi cspn3bsMs3g5 cktQo3ym4mzb.

kNoz whmQ/sMs3g6 wk4i4 kNQ/sq8N3ix3mz5, gM4b3=4 rNs/4n3gk5 xg3bso3li, x7ml

s/C4ys3i=i5 Waxl4=so3lt4 xaNh4=slt4l. bwm8N kNz xg3bsax3tbs9li whmQ/s9li

cspnstcMs3g5 wm8N:

tuj5

r4oQ/sJ5 WbcExc3iz szbkxExcq8iz tuj5 gxX4u5g6 WbcExc3izb  r4oQZ/3bz

xe4bsymJ6 sfiz mo4Lt4:

• kbCM6 bec3gu5 ^u5 tr9lA tnmi4 xCAc3gj5 iE8iDi x7ml s=izk5 x4gt8iDi kNs5

czi5gu4 n=4nu4 hD3N3gc3gu4.

• kbCM6 bec3g6 ^u4 tr9lA tnmi4 xCAc3gj5 iE8iDi ie9M5b3u4 xaNh4bsJ=i3i4. b8N

xaNh4bsJ=i6 iEJ=isAi x7mFs?l8i5 wu3iDi n=4nDJ4u4 hD3N3gc3gu4.

• rNgw8N6 Niy=4u kNc3li wki3ui5 &%k5 tr9lA x7ml hD3N3gw5 NJw8N3ax3liQ5.

x?t5t8k5

  cspn3bsJ5 gCzi3nsAlx3t9lA x?t5t8k5 ryxi smJw5 whmQ/scys/symJ5

wugw8NExc3iq8k5 kNzi5. whmQ/sJ6 wu3=sZ/3mz5 by3 f=3b3=sJ6 fzl.

nF4nu4 tuzkx3C/3g6 iE/sAi wu3uz3g6 gxX4uz3g3l x7m5bs6 n=4nc3iq5 WD3guz3gu5

smJctq8k9l ieQ/sAi. whmQ/slxMs3g3o iE/sAi ckwJbsZ/3mz5. is3ybsli x7ml

s=i4jx3iz w4W4nstZ/3t9lQ5bs6 ryxi ur8i3ns4m5 x3b3N3izb iE/sJu5, cspn3bsJbsq5g5o.

gxX4uz3g5 iWc5b3g5 ud3j5, xu3j9l whmQ/sJ6 xl4bsli iE/sc5bC/3mz5.

iEgw8NExc3g5 n=4nDJ4u4 smJw5 sfxaJ5, rZ=x3Jw5, tEZix5, xeQ5, x=zw9. b4fx

iEgw8NExo5 smJw5 Wbc3iq8k5 Niy=4u.

x5b3N3izb NlNw4fbq5

dMi sc3ymJ5 whmQ/s9lt4 cspnsbsMs3g5 ck3 tu5t8k5 x7ml x?t5t8k5 w4W4NstZ/3mz5

x5b3N3tQZ/3mz9l wmwozJu4 NlNw3yJ5:
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• kNs2 cz gxXz n=4nsiz n=4nc3izl whmQ/sJ6 w4W4Nstlxpxq8izi4 x?t5t8k5

x7ml W/sZ/3iq5 whmQ/s9lt4.

• kNs2 cz gxXz n=4nc3iz n=C/4nc3iz whmQ/sJ6 tu5t8k5 w4W4Nstlxpxq8izi4.

kNs5 czi gxX4 nlm3bs/Exc3iz xe4bsMs3uJ6 xgi n=C/siq5 mo4bs9lt4 tu5t8k5 x7ml

x?t5t8k5 cktQ3lt4 w4W4NstZ/3mzb. ckwbsJt4nq5 whmQ/s9li. ckwoziq5

Nw4oQx3ym9lt4 NlNw3ymJ5 ttCs/3ymJu xbi5gu kNozk5, gM4b3=4j5 x7ml s/C4b3=sc5b3ymJ5.

Comparison of SQROs and Site Data: Town Area
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Comparison of SQROs and Site Data: Dock Area
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Comparison of SQROs and Site Data: General Mine Area
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xqMu4 WbcExc3iz hD3N3g6, vJ6 n=C/4 x7ml e9o3b6 n=C/4n6 gxX4u8iz xqiz

ur8i3nsMs3g6 gxX5tx?siC3ymJ5, gryN3y9li nlm3n3bsq4vlx3lt4 b4fx n=4nw5

Wbcqlx3iq8k5.

n=4n6 e3i3b6 gxXz Wbc3iz kNozi x7ml s/C4b3=sc3b3ymJi xqi3nsJ6

WbcExc3izb r4ozi5, NlNw3y9li bm3uxl4 n=4nc3gw8Nsq5g6 ryxio

xqN3t6ymiq5 vmQ/s/Exo5. gM4b3=4 nlm3n3bs/Excq5g6.

6.11.2 Executive Summary

Jacques Whitford Environment Limited (JWEL) has performed a human health and ecological risk
assessment (HHERA) of the Nanisivik Mine site on Baffin Island, Nunavut.  The primary objective of
this study was to evaluate whether known concentrations of elements in surface soil at the site would
present a significant risk to human or ecological health based on future use of the property after mine
closing.  Despite protracted discussions and numerous exchanges of proposals and ideas, future site re-
development plans have not been finalized and the risk assessment considers three alternate scenarios for
future land use: commercial, residential, and recreational/hunting.

Study background

Nanisivik Mine was an underground zinc-lead mine that was owned and operated by CanZinco Ltd.
(CanZinco), a division of Breakwater Resources Ltd.  The mine is located on the Borden Peninsula on
northern Baffin Island in the Canadian Arctic at 73o 02’ N, 84o 31’ W.  The mine site is located on the
south shore of Strathcona Sound approximately 30 km from Admiralty Inlet.  The nearest community is
Arctic Bay, located approximately 25 km west of Nanisivik and linked by a 33 km all-weather road.  The
airport is located approximately 9 km south of Nanisivik and accommodates commercial flights to and
from Ottawa, Iqaluit and Resolute, as well as charter and other unscheduled aircraft. Mining and milling
at the site has been ongoing since 1976.  Due to depleted levels of economically recoverable reserves, the
mine stopped producing zinc and lead concentrates in September 2002.

This report was prepared in partial fulfillment of the requirements of the Site Closure and Reclamation
Plan, which was developed in accordance with the “Guidelines for Abandonment and Restoration
Planning for Mines in the Northwest Territories” (NWTWB 1990).  This HHERA was based on accepted
risk assessment standards including those published by Health Canada, the Canadian Council of Ministers
of the Environment (CCME), and the United States Environmental Protection Agency (US EPA).

Data Compilation

The soil data selected for use in the risk assessment were compiled from three sources: a Phase II
Environmental Site Assessment conducted by Gartner Lee Limited (GLL), on behalf of CanZinco in July
2002; a surface soil sampling program conducted by EBA Engineering Consultants Ltd. (EBA), on behalf
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of the Government of Nunavut in June 2002; and an extensive survey of metal (copper, lead, and zinc)
concentrations in surficial soils throughout the mine area conducted by Nanisivik Mine Limited
(Nanisivik) as part of their mineral exploration activities in 1985.

Statistical analyses were run on both the current and background (1985) data sets to determine 95% upper
confidence limits (UCLs) for each element in each study area.  The primary purpose of these analyses was
to determine representative exposure point concentrations (EPCs) for each area and background soil
concentrations (BSCs), for deriving potential risks associated with the identified soil concentrations.  The
EPC is considered to be a reasonable estimate of area-wide exposure of receptors to metals in surface soil.

Screening of Potential Chemicals of Concern

Elements included for consideration were all elements identified in the review of the GLL and EBA data
at concentrations exceeding the generic CCME soil quality guidelines (CCME 1999).  Generic CCME
guidelines may be based on either ecological or human health protection and provide a protective initial
screening of the site data.  For the human health risk assessment, these elements were screened
specifically against human health based generic guidelines and for the ecological risk assessment, they
were screened specifically against ecologically based generic guidelines.  In order of preference, these
guidelines are taken from CCME (CCME 1999), Ontario Ministry of the Environment (OMOE 1996a), or
the United States Environmental Protection Agency (US EPA).

Based on this screening, the elements carried forward to the quantitative risk assessments were the metals
cadmium, copper, lead, silver, and zinc. Silver (general mine area only) and copper were only carried
forward for the ecological risk assessment because maximum soil concentrations for these metals were
less than human health based generic guidelines.

Exposure Scenarios

The area of interest for the risk assessment was governed by the Nanisivik inferred lease and claim
boundaries, which largely coincide with topographical features and the shoreline of Strathcona Sound to
the north.  This area (approximately 4,500 ha) was subdivided into three smaller study areas based on
probable future land use.  This was done to allow for separate receptor, exposure, and land use scenarios.
The area encompassing the town of Nanisivik covered approximately 29 ha and was referred to as the
‘town area’.  The area encompassing the dock covered approximately 24 ha and was referred to as the
‘dock area’.  The remaining land (not including the town area and dock area) covered an area of
approximately 4400 ha and was referred to as the ‘general mine area’.  Separate EPCs and exposure
estimates were calculated for each area independently.

Local consultation was conducted in Nanisivik and Arctic Bay to accurately depic the traditional, current
and expected future use of the lands.  For the purposes of this risk assessment the town area was assumed
to continue as residential land use, the dock area as commercial/light industrial land use, and the general
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mine area as recreational/hunting land use.  Based on these land uses, the following conceptual models
were developed:

Human Health

The conceptual model that forms the basis for the derivation of the human health soil quality site-specific
threshold limits is as follows:

• A toddler aged six months to four years ingests and comes into dermal contact with surface soil
contaminated with cadmium, lead, and zinc;

• A toddler aged six months to four years ingests drinking water from the Nanisivik town water supply;
• A toddler aged six months to four years ingests wild game from hunting in the area.  The wild game

may have ingested or come into contact with surface soil and/or water contaminated with cadmium,
lead, and zinc; and

• A person lives in Nanisivik from birth to 70 years of age and is exposed to cadmium by inhalation of
soil-derived dust throughout their lifetime.

Ecological Health

Although risks of exposure to contaminated soils are the focus of this ERA, wildlife on the site may also
take in metals when they drink surface water from the site.  The main sources of drinking water to
wildlife were assumed to include the Twin Lakes, Twin Creek and Chris Creek.

The potential exposure media for intake of metals include direct ingestion of surface water and soils, as
well as metal uptake from eating plant material and animal (bird/mammal) prey at the mine site.  The
major exposure pathway considered was ingestion.  Inhalation and dermal absorption are also possible
exposure pathways, but these are considered to be relatively minor by comparison to ingestion, and are
not included as direct pathways in this ERA.  Soil that adheres to fur or feathers is, for the most part,
ingested by preening/licking activity and is included in the estimate of direct soil ingestion.

The selected receptors in the model are Gyrfalcon, Arctic fox, Ptarmigan and lemming.  These receptors
are considered to be representative of indigenous wildlife for Nanisivik.

Risk Characterization

The above noted exposure scenarios were evaluated to identify the potential for adverse effects to human
or ecological receptors, with the following outcomes:

• Surface soil EPCs of the identified elements are not anticipated to produce any adverse effects in the
ecological receptors and exposure scenarios included in this risk assessment; and

• Surface soil EPCs of the identified elements are not anticipated to produce any adverse effects in the
human receptors and exposure scenarios included in this risk assessment.
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Soil Quality Remedial Objectives (SQROs) were then developed for each metal in each exposure area as
the lowest of the ecological or human health site-specific threshold limits developed in this risk
assessment.  The SQROs were compared to current site conditions (EPCs, BSCs, and maximum
concentrations).  Results are summarized in graphs below for the town area, the dock area, and the
general mine area.

Cadmium, lead and zinc EPCs in the town area and general mine area are less than their SQROs,
indicating that there is no unacceptable area-wide impact.  However, a limited number of sample
concentrations exceeded the SQROs, indicating that isolated “hot spots” may require risk management.
JWEL’s consultations with CanZinco indicate that isolated “hot spots” that are not natural mineralized
areas will be targeted for remediation

Maximum copper and silver surface soil concentrations were less than their SQROs, indicating that no.
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Comparison of SQROs and Site Data: Dock Area
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Comparison of SQROs and Site Data: General Mine Area
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In the dock area, the EPCs for Cd, Pb and Zn for the dock area are less than their SQROs.  Therefore, no
remedial action is required for this area.  However, it should be noted that CanZinco has publicly
committed to remediation in the dock area.

6.12 G.15, f=3b3=4 nl7m3n3bsiz mg/sizl X3Nst, West
Twin Disposal Area Closure Plan

The report, West Twin Disposal Area Closure Plan (the “WTDA Closure Plan”), provides the report
requested under Part G, Item 15 of the Water Licence.  The WTDA Closure Plan was prepared by BGC
Engineering, in conjunction with Gartner Lee and Golder Associates, and is provided in its entirety as
Appendix J and the Executive Summary is provided below for ease of reference.

6.12.1 Nw4oQx3ymJ5 scsy4nw5

wu3j5 WJ8Nstzi gi/symJ3 wuoEi3j5 vtmpq8k5, b4fx v8p8f_f5 Wdtc3tsJ5

Niy=4u4, vmQ/c3mb W/4nc3Lt4l x?tzi4 nl7m3nwi3u4 x7ml xe4y/Exc3Lt4

giylt4l X3Nsti4 nl7m3nwi3j5 mg/sizk9l.

Niy=4u nl7m3nwi3j5 X3Nstu4 W/E3yymo3mb W/Exc3tbsiq5 mo4LQ5 WJ8Nstqi,

x7ml b4fx xgi xg3bsJmJ5 nl7m3nwisJ9l siv3bsym9lt4 X3NsbsymQ9lt4 xgil

scom3bsJ8N3g5. b8N ttC3ymJ6 netbsymJ5 W/Exc3iz mo4LA WJ8Nstzzi f=3b3=s5

nl7m3n3bsizk5 mg/sizk9l X3Nst5.

mo4LA W/Exc3iz wu3j5 WJ8Nstzi, b8N ttC3bsJ6 sfiz wlocs3g6:\

!. siv3bs9li ck3 xsMic3if4mz5 ck3l wu3 xsMic3mz5 x7ml ck3

g3bsc5bMs3mz5 f=3b3=4.

@. KbaJ5 wm3dgizi4 NlNw3ymJ5

#. cspn3bsymJ5 wloq5 rh4mzb f=/sc5b3ymJ5 Gn=4nc3iZ,

cktQ3izlH x7ml i4Nh4izi4 cspn3ymJ6 x?lzi4 gxX4u5g6

wmc3=sJul

$. cEix3bz x7ml ckwoziEix3bz nN/sli X3Nstu5g5 mo4lQ5,

ckwoixChQ/sizl, wus9l Wsiz cspn3bsymiz.

%. ckwovM4g=is4X5 X3Nstz iEsNq5g4f5 ckwovM4g=is4X5

X3Nstc3ymlt4 cspn3bst9lA ckwbsZ/3mz5. X3Nst9l

sc3ym/Exo5 ck3 bwmwoZ/3mz5.

^. cspnw8N3i3j5 X3Nstc3lt4 WcystlA: dxaizi4 cspn3i6,

ckwo?9oxiz cspn3bsli gxX4 cE/z x7ml wus5 Wsiz; x7ml

&. ttC3ymJ5 X3Nst5 ckw5gi4 xg3ix3mzb, cspnsbsix3g9l x7ml
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ttCs/3ymJ5 Nebsymlt4 wonE/symJj5 cspn3tj5.

x7m5bs6, W/Exc3g5 WJ8Nstu Gczi4 ckw5gizi4 siv3ymJ6H wmcw8N3g6 f=3b3=4

wmc3=zi X3Nstu5g5 mo4bsAlx3mzb. mD4 Wd/symJ4 sfxaJ4:

^. s3dizi4 cspn3i6 wmi5g5 f=/symJ5 wmc3=zi5g6 wmi5g6 !.)

ibu4 xbi wus5 x7ml ck3 X3NstQ/s4mz5 mo4j5

kaX9oxJbsix3g6 x7ml

(. cspn3bsli wmr4oQx3bsiz wmc3=sJu wJtc3li mo4j5 x7ml

yfj5 ckwJbsix3mz5.

ttC3ymJ6 b8N NlNw3yQx3ymJ6 nl7m3nwisJu4 f=3b3=4 mg/sizk5. sfx ttC3ymJ5

Nw4oQx3ymJ5 wloq8i5gi5.

• czk5 f=/sc5b3ymJ6 x7ml cspn3=4u cEix3bz ckwoziz

• xsmw8N3iz _ xsMw8N3iz sivoxaymJ6

• xg3bsix3g5 gxXw5 ckw5g4mzb _ nsyJbsix3g6

• fos3bsJ6 _ nNymiz ckwoz4mz5

• y4/z wmc3=sJ5 nN/siz

• c5t4yo3ymJ5 x/lx gxX4 sivz

• nN/siz f=3b3=siz f4X9oxizl x7ml

• ka2X9ox/w4ft4n6 nNymiz gxXzb.

sccsZ5b, b8N ttC3ymJ6 siv3ymJ6 NmJi4 wlocsDl/3gi4.

f=3b3=4 nl7m3n3bsiz sfxaix3g5 d5t4i3nu5g6 f=3b3=4 c7ml c5t4i3nu5g6 f=3b3=4.

c5t4yo3ymJ5 x?lx gxX4, x=4yMJbsJ6 by3j5 wMz wmc3=s9li wMz f=3b3=s9li,

cspn3=4bc3Lil, b8Nl cspn3=sJ3 xg3bsc5b3ymJ6 cspn3=s9li cE/z

ckwo?9oxix3mz5. bm3u4 c5t4yo3ymJ4 nNymJ4 e3i3bu4 gxX4u5 dxaw8N3Lt4l. m8N

S3giz c5t4yo3ymJ5 #** ub. cspn3=sJ6 mDw3h3Li S3gyQx3ymJ6, yKo3u4 S3gytbs9li

#*#.% ubu4 rao3u4 S3gytbs9li #*%.%. nN/s4m5 c5t4g6 y=zicoMs3g6 wmc3=sJ5

nMA5

wm3dglxoCz f=3b3=4 f=tbsc5b3g5 wmc3=4j5 u9lx3tbs9li wm3d3gizi4 xsM5tJbsJ6.

wmc3=sJ6 cspn3=sJ3l by3 x=4ymJ4 c5t4yo3ymJj5 gxX4j5 xf8izA5 x7ml mg5b3gu4

f=/w4ftc3Li. b?z x9o3Xz8i5 byoxEymJu5 f4tbsc5b3g6 fzk5 xdn3li

byoxEymJ4v8i3j5 f4jxMsq8izi S3gic3gu4 #ub_u5 %_ub_j5 c5t4yo3ymJu4 etxA5

woEym9li. bblxoCz5 wmz f=tbsc5b3g6 b4fx byoxEymJ5 xg3bs9lt4 f=tbsc5b3g5

f4j5 JMw_u5 ytWEj5 xf8izi.



N a n i s i v i k  M i n e  2 0 0 4  R e c l a m a t i o n  a n d  C l o s u r e  P l a n

(G.3 Nanisivik RCP.doc) 101 CanZinco Ltd.

x5b3N3izo f=3b3=s5 Wlx3gu4 s/Cgw8Nw5 mq3fEJ8N3g5 x7ml f=3lf bmszgw8N3

f=Z/3iz x7ml mgw3b3gu4 f=t5tJtcD8i3ix3iz.

gCZE/q9o f=3b3=s5 nl7m3n3bsizk5 nN/sizk9l sfxaJ5:

!. mq3gEj8N3iq5 s/Cgw8Nw5 WbcD8i3tbslt4 x?t5t8k5

x5b3Nqo3tbsQx3li

@. wmzl xsM/lx3bwomtbsli

#. X5b3Nq5gu4 xgZ4nsJu4l miCc3tbsli.

xgi xg3bsix3g5 sfxaJ5:

• ur8i3nstQ3lA xi3ic3N3gj5 mq3gE/8iq5 ne/D8i3tbslt4 ns/sli e3i3bj5

gxX4j5 x7ml c4v8ixA5 woE/sli ysC3u4. cE/z gxX4 wvJtix3m5

dxaw8N3t5tli dx3X9oxt5tlil. YsCsiz xs4X9ox/w4fbsix3g6. cz gxX4

Wjiz xe4ymJ6 dxaw8N3t5tix3li xbi5gi4 sdy?oxZlx3X5 xDAk5 !))_k5

xs4v/q5g6.

• Ur8i3nstbsQx3li xi3ic3N3iz wu3j5 f=3b3=sJ6 cz wmc3li wJic3gu4 !

ubu4. ka/w4ftu4 y4/z nN/sZ/3g6 wlxi5g6 f=/sif

netbs5bwomli mo4j5 yfj9l8i5. wm3d3giEMs3bz st3tbsix3g6

s/C4ixqt9lQ5 wm3dgiEMs3bzk5;

• wusiz xdys3bsli fc5bo3li wmc3=4j5 fos3bsli. Fos3bsJ3l xe4ymJ6

md4JxClx3t9lA xgw8ND8N3li.

• c5t4yo3ymJ5 woymw8N3ix3g6 y=zizl cw3c4n3bsli wu3 fc5b3ix3m5

wlxkxq9li ysC3u4l co3bsix3Li

• cspn3=4 c5t4yo3ymJ6 woymw8N3ix3g6 czA9l woE/sixE9li ysC3u4

ns/sli.

• F4X9oxJtz mgw3bsc5bMs3g6 s/C4ix3t9lQ5 bblx/w4ftz W/3bsix3g6 xyzzi4

nNjc3li mgwzw8No3lil. f4=z wic3ix3g6 S3gic3gu #&).@ ubu4. f4izl

foxEymJj5 fcbsix3g6. b8Nl mgw3bstz woymw8NMsv4ix3g6 ryxi

nl7m3nw/E3ymo3Xb W3bsbw8N3ix3Li wmz cspn3bsMs3li nl7m3nExcq2X5

mgw3bsli.

xgi nN/six3g5 nl7m3nwt9lQ5 siv3ymJ5. ckw5g9Mesiz e3i3b6 gxX4 siv3bsymJ6

ttC3bsymJu xtc3g6 cspn3t5 xe4ymz/5 nN/siz cz ckw5g4mz5.

wu3 f=tbs?9oxJ6 Wsiz xCAk5 @%_k5 hCpxChQ/sq5g6, Wbc3iz n=4nc3iz

Nnst4f5).)&. WodyEMs3bzg5  WdicXl4g6 Nnst4f5 ).%^. wu3X9oxc5b3li n=4nc3iz

ka2X9oxix3g6.

nNymiq5 xe5tx3ym/Exc3ix3mb nN/s?9oxt9lQ5 f=3b3=4 sfxaix3g5:
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• wlgiq8k5 nwyJbsix3g6

• gxX4b3=six3g6

• s/Cgw8N3i4 W/3bsiq5

• is3g3bsJ5 wl5gytbsJ9l

• ef3tbsJ5

• ka/wfy3bsJ5

• eauZ3bsJ5

• cspnsti4l woE4hwi6

xfisJj5 xg3bsix3g6 cspn3i6 ckwX9oxizi4 xe4bsix3g6. cspn3i3l

NlNw3yix3uJ6 nN/Exo4i4 xe4v8iEo4i4l. cspn3i3 sfiz wloc3ix3g6

• miCs5 s3dizi4 cspn3i3

• dx3X9oxiz miCs5 gxXs5 xbi5g6

• wu3 f4tbs/9oxJ6 Wdizi4

• yMs5 ckw5gizi4 cspn3i6

• bfN4bslt4 nNymJ5 cspn3bsc5b3lt4 woymJk5

• slc3lt4 bfNc5b3lt4 euDlt4l ckwo?9oxq4vlx3mz5

cspnc5b3ix3g5 nl7m3nwt9lQ5 xCA4k5 mD4k5 x7ml xCAk5 b9omk5 mgymo3t9lA.

nl7m3nwt9lQ5 wcNw/3t5 cspnc5b3ix3g5. wcNw/3t5 cspnc5b3ix3mb mo4bsAlx3mzb

X3Nstq5 x?toEpj9l xe4bs?9oxlt4. mgymo3t9lA cspn3bsc5b3ix3g6 ckw2X9ox4mz5

nNymJ5. wcNw/3gu4 sX4bsymw8Npxq5g6 mgymo3t9lA, cspnEx3gcc5b3ix3g6

tr5gcc5b3li x7ml wvJ3tcc5b3li w4Wx3J4usu4 wo8ix3ymJu4.

v8p8f_f5 xyq9l woymJ5  wcNw/3tq9l W/ExcCzb euDc5b3ix3g5 cspnsbsJi4.

v8p8f_f5 W/ExcCz5 nNc5b3ix3g5 s?li5 xe4yc5b3ix3g5. cspnsbsJ5 ttC3ymJ5

gi/sc5b3ix3g5 wuoEp4f8k5 x7ml wk4k5 bf/sJ4nsbslt4.

X3Nstc3ym4uJ5 ckwovM4g=is4X5 iEsNq5g4f5 ckwosC/3mzb nl7m3nwt9lQ5. xgi

ckwovMgw8Nexo5 X3Nsbsym4uJ5 ck3l vmQ/sQxC/3mzb. cspNhc5bC/3uJ5 WJtzi

ckw7m5 bwmwo3DtQ/zi4. xpQq5g5 W/sQxC/3g5 wMq9l cq8Nq5 xeQx3yis9lt4

xyq9l.

@)!)_u NymJu4 ttC3ymJu4 cspn3bsymJi4 ttCC/3g5 sivos3lt4 b4fx nN/sJ5

ckwo?9ox4mzb x7ml nN/sJ5 xe5tx3mzb.
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6.12.2 Executive Summary

Under the terms of Water Licence NWB1NAN0208 issued by the Nunavut Water Board (NWB),
CanZinco Ltd., the current owner of the Nanisivik Mine is responsible for continuation of on-site
environmental protection activities and developing for submission and approval of a final Reclamation
and Closure Plan (“RCP”).

The Nanisivik Mine FCRP has been developed, as per the terms of the Water Licence as a series of stand-
alone documents, each addressing in detail the information and proposed closure measures for one
specific component or topic area. This document and the information presented herein are provided in
response to the requirements for report Part G, Item 15, the West Twin Disposal Area (WTDA)
Reclamation and Closure Plan.

In accordance with Part G, Item 15, of the Water Licence, this report provides the following requirements
for the WTDA Plan:

1. A brief description of historical operating practices, water movement and overall function of the
system;

2. An updated water balance for the system;
3. Current site assessment including characterization of all tailings both for physical properties

(gradation, density, mineralogy) and thermal conditions in the surface cell dike and possibly the
reservoir;

4. Cover design and description of all construction activities associated with the closure plan,
predictions of site stability and water quality with details of analyses that support the plan;

5. Contingency plans for dealing with uncertainties and adverse performance during the post-closure
monitoring period. These plans need to include a discussion of events that trigger their
implementation;

6. A monitoring program that includes: permafrost stability, deformations of both the dike and soil cover
as well as water quality determinations; and

7. An appendix that constitutes a construction plan with material specifications, a quality control plan
and as-built drawings stamped by an engineer.

Additionally, requirements 6 and 9 of Part G, Item 4 (the Covers Report), which apply to the water
covered tailings in the Reservoir, are addressed within the context of the closure plan provided herein.
Those two requirements are as follows:

6. The bathymetry of sub-aqueous tailings in West Twin Lake Reservoir which shows the extent of
tailings located within 1.0 m of the water surface, and plans for mitigation of wave action on these
tailings; and
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9. An evaluation of alternatives for increasing minimum water depth in the Reservoir with emphasis on
possible effects of waves and winter ice cover on long term water quality.

The report provided herein attempts to be comprehensive in its treatment of the elements and technical
information and issues with regards to the closure of the WTDA. The following list provides guidance on
the closure elements covered in this report, as opposed to other submitted reports:

• Surface Cell and Test Cell cover design – covered in Cover Designs Report (Part G, Item 4);
• Talik characterization – covered in Talik Report (Part G, Item 5);
• Reclamation materials – covered in the Quarry Report (Part G, Item 6);
• West Twin Dike spillway design – covered in the Spillway Report (Part G, Item 7);
• Reservoir water cover and submerged tailings – covered in current report;
• Reservoir shoreline protection design – covered in current report;
• Breaching of baffle dike in Reservoir and access road berm at Polishing Pond – covered in current

report;
• Breaching of Polishing Pond Outlet Structure and design of Outlet Channel and Overflow Weir –

covered in current report; and
• Erosion protection for East Twin Diversion Dam and channel – covered in current report.

As noted, the current report attempts to be comprehensive on the topic, without repeating all applicable
detail from each of the individual component reports.

The WTDA consists of an upper solids retention pond, known as the Surface Cell and a lower water
retention pond, known as the Reservoir. An earthen dike, the West Twin Dike, separates the Surface Cell
and Reservoir. The Reservoir is further divided by the Test Cell Dike, which separates the Reservoir and
the Test Cell. The Test Cell was used to evaluate the performance of several test cover designs. Both
dikes are constructed of frozen shale fill and are founded on frozen, settled tailings. The current crest
elevation of the West Twin Dike is about 388 m. The Test Cell Dike was raised in two stages. The first
stage was raised to elevation 383.5 and the second stage was to about elevation 385.5. The staged
construction resulted in the formation of a bench on the Reservoir side of the dike.

Excess water from the Surface Cell is transferred to the Reservoir by pumping or a siphon system that
controls water levels. The Reservoir and a final Polishing Pond are separated by a causeway and stop log
structure, which controls the water level in the Polishing Pond. Water from the Polishing Pond is
discharged to Twin Lakes Creek through the West Twin Outlet Structure, a 3 to 5 m high earth fill dam
with a valve controlled, concrete lined spillway. Excess water from the WTDA is then discharged to the
environment via the West Twin Outlet Structure between July and September of each year.
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The primary risks posed by the WTDA facilities are related to the potential for acid rock drainage, the
potential for the physical movement of tailings to the environment and the loss of surface land use values.
The specific reclamation objectives for the WTDA reclamation plan are as follows:

1. Isolate potentially acid generating tailings from the atmosphere to minimize the risk of acid rock
drainage;

2. Minimize the risk of physical movement of tailings to the environment; and
3. Provide a safe and usable surface environment that corresponds to the natural surroundings.

Specific reclamation measures described in the report include:

• Minimization of oxygen exchange in the Surface Cell and Test Cell tailings by placing a cover of
shale and sand and gravel over the exposed tailings. The cover will provide thermal insulation, to
maintain frozen conditions and allow for permafrost aggradation. The sand and gravel surface layer
will provide a durable cap of local material. The cover will be thick enough to maintain continuous
frozen conditions within the underlying tailings during mean annual and warmer conditions, even
with a worst case estimate of future climate change predictions over the next 100 years;

• Minimization of oxygen exchange in the Reservoir tailings by means of a minimum 1 m water cover.
Erosion protection will be placed over the tailings within the shoreline area to minimize the risk of re-
suspension of tailings due to wave and ice action. The final water level in the Reservoir and Polishing
ponds will be the same as the original, pre-mining elevation of West Twin Lake;

• Transfer of water flow from the Surface Cell to the Reservoir via a new spillway and outlet channel
around the south end of West Twin Dike. This structure will be designed to safely pass seasonal run-
off and the routed 24-hour probable maximum precipitation (PMP) storm event;

• West Twin Dike will remain in place during closure for permanent retention of the Surface Cell
tailings. The outer slope of the dike will be graded smooth to a flatter slope and covered with Twin
Lakes sand and gravel to prevent erosion;

• The Test Cell Dike will remain to retain the tailings solids. The crest of the Test Cell Dike will be
graded as a portion of the grading plan for the entire cell; and

• The water control outlet structure that was used to release water in a controlled manner during mine
operations will be removed and replaced with an open outlet channel and overflow weir. The new
outlet channel will be located at the natural, original elevation (370.2 m) of the outlet of West Twin
Lake. Water passing through the outlet channel will join with water flowing from East Twin Lake and
flow into Twin Lakes Creek. This structure will not be removed until after the main work is done to
ensure that WTDA water can be managed in the unlikely event that treatment is required.

Design details are presented for each of the areas to be reclaimed. Specific design details for the shale
covers on the Surface Cell and Test Cell are provided in the report “Engineering Design of Surface
Reclamation Covers” (Water Licence Part G, Item 4).
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Discharge water quality from the Polishing Pond is predicted to remain constant over the next 25 years, at
about 0.07 mg/L zinc. This is similar to the natural background level of 0.056 mg/L zinc. Over time, the
volume of water passing through the Polishing Pond is projected to decrease marginally due to decreasing
rates of porewater expulsion from the tailings.

Construction quality control and quality assurance requirements are included for all aspects of
construction associated with the WTDA reclamation. These include:

• Fill placement;
• Soil excavation;
• Rock excavation;
• Drilling and grouting;
• Concrete;
• Rip rap;
• Surveying; and
• Instrumentation.

A comprehensive program for evaluating the long-term performance of the proposed reclamation
measures is to be implemented. The monitoring program will also identify areas where maintenance,
repairs or contingencies may be required in the short term. The monitoring information to be collected
includes:

• Ground temperatures within the cover, the tailings and the natural ground;
• Subsurface water pressures related to the freezing of the taliks;
• Quality of water entering the environment;
• Climate data;
• Regular inspections of surface conditions by trained technical staff; and
• Scheduled inspections of surface conditions by a professional geotechnical engineer.

In general, the monitoring program provides for performance monitoring during the 2 year Reclamation
Period and for a subsequent 5 year Closure Period. During the Reclamation Period, worker presence at the
mine site is anticipated for construction monitoring and general reclamation activities. This presence will
enable the proposed monitoring programs to be carried out by the on-site personnel under the direction of
an Environmental Coordinator and geotechnical engineer. During the Closure Period, performance
monitoring will be conducted to evaluate the success of the reclamation measures. Continuous worker
presence at the mine site is not planned during the closure period and environmental monitoring programs
will be carried out during scheduled site visits and possibly utilizing trained, local field assistants and
staff hired from nearby Arctic Bay.
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CanZinco and other technical experts, as required, will review the information obtained from the
monitoring program. CanZinco will take appropriate action to maintain or repair the reclaimed areas. The
data obtained from the monitoring program will be forwarded to the Nunavut Water Board for their
review and public posting.

Several contingency plans have been developed in order to address performance issues that may be
identified during the reclamation and closure monitoring periods. For each issue, the consequences and
suggested mitigation approaches are also identified.  Common to all suggested mitigation measures is
identification of the root cause and appropriate reaction to limit the environmental consequences. The
mitigation measures range from performing localized maintenance of the covers to treatment of Reservoir
water.

In 2010, a comprehensive, all encompassing assessment of the monitoring information is to be conducted
that will determine whether the reclamation objectives have been achieved and whether the WTDA is
considered to be successfully reclaimed.

6.13 G.16, kNs5 wlxk5 wlxkx3cwi6 xg3bspxq5gi4,
Underground Mine Waste Disposal Plan

The report, Nanisivik Mine Waste Disposal Plan (the “Waste Disposal Plan”), was submitted to the NWB
on August 1, 2003 in fulfillment of the report requested under Part G, Item 16 of the Water Licence.  The
NWB conducted a technical review of the report and requested, in a letter dated January 6, 2004, a
number of clarifications and revisions to the report prior to its approval.  The NWB’s review letter is
included in Appendix K.

The Waste Disposal Plan has been revised to address the clarifications and revisions requested by the
NWB and has been resubmitted, for approval, as Appendix K to this submission.

6.13.1 Nw4oQx3ymJ5 scsy4nw5

Niy=s5 mgiz, xyq5bs3 s/C4ix3=5 mgc5b3u4mb, net5tym4mb s/C4ix3t9lQ5

W/sc5b3ymJi4 wQbs/Exo4i4 nl7m3n3bs/Exo4i4l. Wjtzo kNs5 wlxkx3cwi3j5

X3Nstz NlNw3yJbsl9i ckw5g5 wQbsix3mzb d/N3bsix3mzbl, WcystZ/3Lt4

kNyst=i5, xsMst=i5, s/Cgw8Nw5, gxXw5 hD3N3gc3g5 ni5 xyq9l xg3bspxq5g5

d/N3bsJ5.

X3Nstu siv3ymJ5 ck3 wlxkx3c3bsix3mzb x7ml Njz3c3ix3mzbl.

gCZE/zo X3Nsts5 wQbsJ5 d/N3bsJ9l wosc3bslt4 kNs5 wlxk5 wk4k5 x?t5t8k9l

x5b3Ndi3ix3mb. bwm8N mDozli WoExaix3g6 wm8N:
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!. kNs5 wlxk5 wlgizk5 wosc3bslt4 wQbsJ5 kNs5 czk5 wnstJ8NwotQx3lQ5

Xq9l mg/slt4 wy3bsJ8Nwolt4.

@. S/C4b3==i3k5 wl5g3ymJk5 ns/slt4 czl cw3c4bsli wuDJiz

czkxc5bpxq7m5 x7ml dxaizkxDi dxaw8NoC/3m5.

rhiq5 NlNw3bsMs3lt4 d/N3bsJ5, X3Nstzi4 ckwbsJtQix3bzi4l ttC3bslt4 Nj9l

wo/six3mz5. wiQix3bz mo4ymix3g6 x5b3N3iz Wdts5 mo4lA x7ml xqiz

wlxkxExo4 mo4lA.

ni9l vmQ/siq5 ttC3bs/9oxlt4 euD/sJ8N3ix3mb cspn3bsoDt4. ttC3bsc5b3ix3g5

ckw5giq5 wQbsJ5m, rhiq9l, nl7mExc3izl, wiQix3bzl x7ml cktQ xqtQ4mz5.

NlNw3ymJu4 xg3bsix3g6 sN ttC3ymJ6 cspmJbsix3g6 ckw5g4mz5 wQbsix3g6.

ckw5giz ni6 ckwoziz W/Exc3iz

Nnst4f5

kNyst=i5

xsMstDJw9l

!_ Wbcs3g6 Wd/tA5 vmQ/Exo4i4 h3l

?goz wmz xsMtzbl wmq5

@_ wlxkx3bsJ8N3g6

xw!

xw@

w4l=i5 niq5 !_ wlxkx3bsJ8N3g6 s?li5 wrbsli tt!

gxX4 !_n=4nc3g6

@_ s3hxlc3g6

n!

n@

X3Nst5 wQbsix3gk5 xqizi4 cspn3bsym4mb sfxaJ5:

!. gM4b3=4: xqic3g6 #,&%) r2XE4ylA ub

@. Wdt4f=4: xqic3g6 !,%)) r2XE4ylA ub

#. NN=xl4 w4lxl4: xqic3g6 #,&)) r2XE4ylA ub

$. kNoz: xqic3g6 $,^)) ub

%. nl7m3nw=4: xqic3g6 !,)))

^. kNystDJw5: xqic3g5 $,!%) r2XE4ylA ub

vtom3lQ5 wQbsix3g5 wM4v8i3LA @%_Sn8u4 xqic3g5 @#,%)) r2XE4ylA ub.
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ni5 w4liz3g5 Wdt=i9l ur4otbsc5b3ix3g5 xJ3Nq5gxCz5 wlxkx3bsq8iq8i. Bwm8N4X9l

st3bvblxq8i3nsZ/3mb syo3hZnsi3nsZ/3lt4l. W=c3izk5 kNs5 wlxi xbsyxgw8N3li

wlxkx3bsc5b3ix3g5 sy/s4v8iq9lt4. kNyst3JX5 xg3bslt4 wlxkxcwc5b3ix3g5.

W=cq8i3njx3bsJ5 x/4bsc5b3ix3g5 wlxk5 W=c3iz xg3bsJw8NsNh4li.

xpQq5g5 NlNw3bsymJ5 wiQ/sJ8N3iq8i4. b4fx wiQ/sjmJ5 ciQ/i9Lt4 woscExo4k5.

vtom3lQ5 #!%,))) r2XE3ylA ybu4 wi4nc3g5 wlxkxExo9l xqic3Lt4 @#, %))_u4.

6.13.2 Executive Summary

The closure of Nanisivik Mine as with any mine creates a considerable amount of material that requires
disposal.  The purpose of the waste disposal plan is to identify and classify the waste, which may include
derelict equipment, contaminated soil, waste rock, demolition debris, and regulated or hazardous material.
The plan will also provide information on how and where the waste will be disposed of.

The objective of the plan is to dispose of all waste in such a manner as to eliminate the pathway by which
exposure to humans or the environment is possible.  This will be done in two ways:

1. Deposit the material underground, in locations where gravity will prohibit migration of contaminants
to surface openings and permafrost aggradation will effectively seal the waste in place; and

2. Deposit the material into pits, cover with rock fill and contour to allow for surface drainage and the
prevention of pooling.  The natural aggradation of permafrost will then effectively isolate the waste.

A simple classification system is used to differentiate the types of waste.

Type of Waste Criteria Classification

Abandoned Equipment

1 – Purged of regulated materials prior to storage
(free phase liquids, batteries, etc.)

2 – Can be stored directly

AE1

AE2

Demolition Debris
(inert solids)

1 – Can be stored directly or burned (wood debris) DD1
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Type of Waste Criteria Classification

Soil
1 – Contains Metals above the SQRO1

2 – Contains Hydrocarbons above the SQRO

S1

S2

1SQRO = Soil Quality Remediation Objective

After the material is classified, an action plan for that particular material is followed and a storage
location is selected.  The storage location depends on the associated risk with the particular material as
well as the volume required to facilitate the disposal.

Waste handling procedures will be recorded and documentation will be kept on site for review during the
reclamation and post-closure monitoring periods. Records will include a description of the waste,
classification, any decontamination required, storage location and estimated storage volume.

Disposal plans and waste volume estimates for the major component areas of the site are included in the
Plan.  These include:

• Dock Area: Total volume of 3,750 m3;
• Warehouse Yard: Total volume of 1,500 m3;
• Industrial Complex Area: Total volume of 3,700 m3;
• Town Site: Total volume of 4,600 m3;
• WTDA: Total volume of 1,000 m3; and
• Mobile Equipment: Total volume of 4,150 m3.

The grand total of all waste with a 25% contingency added is 23,500 m3.

Demolition debris and abandoned equipment volume will be reduced as much as possible prior to being
placed in a storage location.  This will minimize the number of trips and will better facilitate the loading
of haulage trucks.  The large amount of space available underground will make it possible to avoid
handling the material more than once.  In most cases trucks will dump directly into the allotted storage
area and no further handling will be required.  In areas where the height is limited, the material will be
pushed up so that 60 to 75 percent of the space is utilized.

Several areas in the mine have been identified as potential storage areas. The areas selected for storage are
in close proximity to the main haulage roads.  A total of 345,000 m3 of space is available for the storage
of waste underground.  There is clearly far more capacity than is required for the identified solid waste
(23,500 m3).
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There are three areas available on surface, totaling 120,000 m3, for the deposition of waste material.  The
East Open Pit and East trench will be filled with waste rock and metal contaminated soil, and the West
Open Pit will be filled with a combination of Waste Rock, metal contaminated soil and inert demolition
debris.

Demolition debris or abandoned equipment that is scheduled to be deposited in the West Open pit will be
cut into pieces of size and shape that will minimize void spaces as fill material is layered over top.

6.14 G.17, x4b3=4 mg/siz X3Nst, Landfill Closure Plan

The report, Nanisivik Mine Landfill Closure Plan (the “Landfill Closure Plan”), provides the report
requested under Part G, Item 17 of the Water Licence.  The Landfill Closure Plan was prepared by
Gartner Lee and is provided in its entirety as Appendix L and the Executive Summary is provided below
for ease of reference.

6.14.1 Nw4oQx3ymJ5 scsy4nw5

mg/siz nl7m3n3bsizl x4b3=s5 wmwozix3g6:

• cEix3bz Nm5tx3li x4b3=4u5g5 wloq5 dzk5 kNj9l hDX9ox5bwomtbsli x?t5tk5

• cspn3bsli cz ckwo?9oxq4vlx3mz5 xgtc5tx3mz9l

• iEsNq5g4f5 X3Nwtz cE/z ckwovM4g=is4X5.

GCZE4v8i3u/z whmltQ/sc5b3g5 wk4k5 x4b3=4u5gk5. wkw5 vtmtbst9lQ5 w4Wx3J4u

whmltcc5bMs3mb x4b3=s5 rhbc3izi4. Wlx3gu4 whmltQ/s9li x?t5t8k5 x5b3N3gi4

WbcChQ/s9li. b4fx whmltQ/sJ5 WJbslt4 cspn3bsMs3g6 WzJz8i x?tzi4 cspn3t9lQ5

@))@ x7m @))#_u x7ml scsys4v8iE9lt4 b?i.

Niy-4u5g6 x4b3=4 xvsN3ymJ4f5 x4b3=sJ6 xgw8N3bsym9lil bwmz5 s/C4ixoMs3mb kNozl

nN/st9lA !(&%_u5. x4b3=4 szy4ic3g6 $_rMubu4 bEs3u5 xf8izi9Lil f4=sJ5. x4b3=4

iDx3bsMs3ymJ6 mnsq8izk5. fz ciQ/i5g6 bskz f4Li bEs3j5. Wcbl f4v8iz

bEs3jxzQ9li fzl nN/symQ9li nedymQx3Li x4b3=4u4.

x4b3=4 xqic3g6 $ Bw4bwsu4 wJic3Li @_ubu5 !)_ubj5.

s/C4ys3t9lQ5 !(&%_u5 @))@_j5 x4b3=4 xg3bsc5b3Ms3g6 wkq8k5 nN=4k5 xyq8k9l wQbsJk5.

x4b3bs?9oxJ5 noA3bs?9oxc5b3Lt4 r4ozk5 wrbsMs3Lt4 yZ3bsMs3Lt4l x7ml xvsNCz

ns/sc5b3Lt4 gxX4j5 e3i3bj5 x5b3NqtbsNh4Li. cspn3bsMs3g6 v8p8f-F8k5 !(((_u x7ml
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whmQ/s9li xqic3gu4 !,!%) r2XE4ylA ubu4 xCAbm5 wrymo3t9lA. xqi3nsJ6 ni5

nN=4uz3ymJ5 x7ml w4lQ/sJi5.

!(()_u xeQx3bsMs3g6 x4b3=4jx3bsc5b3g5 h3l ri3gw5 s3hxlw5 s?li5 hD3N3gw5

x4b3=4jx3bsc5b3D8i3Lt4 bwmz5 !(()_u5.

gxX4b3=sJ6 xe4bsMs3uJ6 ciQ/i5g6 x4b3=s5 @)))-u bm4fx mq3gE/5g5 ns/sc5b3Lt4 eJoE-

4uz3g6 gxX4 s3hxlc3g6 ns/sMs3ymJ6. @))#_ WzJz5 cspn3i3 x?tzi WoExaMs3g6

cspn3tk5 scMs3Lt4l gxX4 mo4ymiC3bs9li moZtA s3hxlcq8iE/Exc3bzi Nnst4f5

cspn3t5 cspnMs3g5 rao3u4 cspn3Lt4 x?tzi @))@_u X3Nsts5 wMq9lis4. cspn4v8iMs3uJ5

WzJz8i4 x?tzi @))#_u. vt9LQ5 !$ cspn3=sMs3g5. wnst?9ox4mzl cspn3bsMsE9li

^_aJ5 cspnsbsl9lt4. cspn3iEMs3bq5 sfiz gryMs3g5:

!. s3hxlcMsq5g6 gxXzi4 x7ml wuzi4 xml Wbc3iClxq5 urlx3Lt4 moZtA5

r4oQ/Exc3bz gzi9Lt4.

@. n=4n3bcMsq5g6 gxXzi.

x4b3=4 xg3bsq8N3izk5 bwmz5 !(&%_u, b4fx cspn3bsJ5 gryN3g5 hD3N3g3bclxq8izi4 x7ml

hD3N3gZlx5 xyxkx3X9oxq9Lt4.

iDxE/symJ3 nNjm9lt4 co3bsli gxX4u4 e3i3bu4 ns/sli dxaw8N3tbsNh4li wlx x4b3=s5.

nwyc5b3ymJ5 xyq8i4 sC4ix3=4i cspmJbs4mb dxaw8Nhaizi4 nsymoCzb bmi srs3b3gu.

Dxaw8N3ix3izk5 xi?9oxJ8N3pxq5g3 hD3N3giz x4b3=4u5.

xe4h3bs9li c4nz sfx whmQ/sMs3g5.:

• wJiz czbF i4oNw8N3t5tJ8N3izl

• Wbc3iz gxX4

• Wnst?9oxZ/3iz

• y=ziz

• ka2X9oxizl

b4fx whmQ/s9lt4, xe4yMs3g5 ckwozix3mz5 cz sfizl mo4ix3g5:

!. y=ziz @_u9li

@. mD4 cElt4 gxX4 xpQq5g4 Wcb e3i3b6 Wcbl ysC6

#. cziMaJ3 ysC3 ka/q9Li ka2X9oxq9Lil wJic3Li ).@%_ubui4

$. xbi8i3n3 e3i3b3 gxX4 wJic3g6 !.(%_ubu4 vtLA cz wJico3Li @.@)_ubu4.

      s/Csiq9l xqiq5 ur5gts9lt4.
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WoExa4vi3ix3g5 x4b3=4 mg/sNh4li sfxaJ5.

!. gxX4 s3hxlc3g5 ns/sli kNs5 wlxkx3c3bsli.

@. xe4ylt4 cspn3isix3gu4.

#. cwc4n3bsli cz mnsc5bD8i3tbsli.

$. wo/sli e3i3b3 gxX4

%. Wo/sli ysC3 czk5

^. Siv3ymJi4 nN/sizi4 ttC3lt4.

cspn3isJ6 mgymo3t9lA ckwo?9ox4mz5 cspn3bsc5b3li xCA4k5 mD4k5 nl7m3nwt9lQ5 xml

xCAk5 b9omk5 cspn3bsli.

cE/z ckwovM4g=is4X5 X3Nstc3uJ5 ckwbsZ/3izi4 ck3l vmQ/sQxC/3mz5 sfxaJ5:

• cspn3iz eM7usi3nso3li euD/sizl eM7usi3nsJ4f3li

• nN/sli WsJ8i3g6

• co3bs4v8i3li gxX4u4

• cspn3bsiz sz?Ex4v8i3lA

yM7j5 xix?9oxZ/3iz cspn3bsix3g6. xix?9oxv9M4i3X5 NlNw3bslil cspnst4f5 sfiz

WQx4v8iC/3g5:

• WJ3tbs4v8i3li cz gxX4u4 woE/s4v8i3li

• xix?9oxiz xeQX3bsli

• cspnsti4 woE4ylt4

• xyxk9l8i5 wosc3bsli

• cspn3bs?9ox4v8i3li xix?9oxiz

6.14.2 Executive Summary

The technical objectives of the landfill closure plan are to provide:

• A closure cover design that satisfies the overall objective of isolating landfill material from the
environment;
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• A performance monitoring plan that allows the ability to assess the effectiveness of the landfill
cover; and

• A contingency plan in the event the landfill cover does not perform in an acceptable manner

A further objective of the Landfill Closure Plan is to address community concerns and perceptions.
During the public consultation process for mine closure, the Community of Arctic Bay raised concerns
regarding the status and closure of the landfill facility.  Specifically, the concerns focus around the
potential for environmental contamination from the waste materials contained within the facility.  These
concerns were considered in the Environmental Site Assessment investigations that were conducted in
2002 and 2003 and are addressed further herein.

The Nanisivik landfill is a conventional landfill facility that has been in operation since the mine and
town were constructed in 1975. The facility is located approximately 4 km south of Strathcona Sound on
a local topographic high/divide (approximately 350 masl) between two drainage directions, northeast and
northwest.  This site location was selected to minimize drainage through the facility.  The northeast
drainage path is intermittent in nature and reports to Strathcona Sound via Twin Lakes Creek.  The
northwest drainage path reports to Strathcona Sound via a small meadow/marsh area.  Drainage from the
facility naturally preferentially drains to the northwest and this flowpath is promoted by the presence of a
water diversion berms designed to divert water in this direction.

The landfill facility occupies an area of approximately 4 ha and ranges in thickness from about 2 m to
approximately 10 m.

During the period of mine operations from 1975 to 2002, the facility received waste from residential,
institutional, industrial, and other miscellaneous waste streams. Waste materials were typically end
dumped and pushed over the advancing crest after burning and crushing, as appropriate, and were
subsequently covered with shale rock to maintain a safe working area and to minimize wind dispersion.
An assessment conducted by CanZinco in 1999 estimated the waste stream volume to be 1,150 m3 per
year (after burning).  The majority (75%) of the waste stream was characterized as institutional and
domestic.

In 1990, a substantial amendment to the operating practices of the landfill was instituted that eliminated
the disposal of any used oils, glycols or lead-acid batteries as had been common practice at industrial and
municipal landfill facilities prior to 1990.

A landfarm cell, internal to the landfill facility was established in 2000 as a means of remediating
hydrocarbon contaminated soil that had been excavated from a spill of diesel fuel at the carpenter shop in
the town area. The 2003 Phase 3 Environmental Site Assessment (“ESA”) conducted by Gartner Lee for
CanZinco indicated that approximately 25% of the soil in the landfarm cell met current federal guidelines
for petroleum hydrocarbons in soil.
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Gartner Lee Limited conducted a Phase 2 ESA of the mine property for CanZinco in 2002 as part of the
closure planning activities.  This work was followed up with a Phase 3 ESA in 2003. A total of 14 test
pits were excavated in the landfill area.  Seepage sampling wells were installed in six of these test pits that
encountered water.  One seep that emerged at the toe of the landfill in the vicinity of the southwest berm
was sampled.  The Phase 3 ESA provided the following conclusions regarding the landfill:

1. No hydrocarbon contamination was detected in soil or water samples down gradient or cross gradient
of the landfill and all analyses were less than the method detection limits; and

2. No elevated metals were encountered in the soils.

Given that the landfill has been in operation since 1975, these results are considered to provide a positive
indication that contaminants have not migrated from the landfill facility.

The selected approach to closure of the Nanisivik landfill is to construct a thermal barrier cover of locally
available, natural materials that makes use of the natural thermal regime at the mine site to achieve the
reclamation objectives. This design approach has been successfully used for landfill closures at other
northern mine sites in the Canadian Arctic.  Since the waste will be permanently frozen, there will be no
opportunity for contaminants to migrate from the landfill.

The geotechnical issues considered in the design include:

• cover thickness/thermal performance;
• availability of materials;
• infiltration;
• durability;
• gradation/filtration;
• slope stability; and
• erosion.

Based on these considerations, the proposed design of the cover for the landfill facility is as follows:

1. The top slope of the final landfill surface will be about 2 ° and the maximum sideslope of the landfill
will be 18 ° (3H:1V);

2. A two-layer thermal cover with a total thickness of 2.20 m will be placed above the landfill waste;
3. The upper erosion-resistant capping layer shall consist of a durable, erosion resistant material with a

thickness of 0.25 m.  The selected material is the Twin Lakes sand and gravel; and
4. The underlying layer will be shale with a thickness of 1.95 m to provide a minimum total thermal

cover thickness (in combination with the surface layer) of 2.20 m.  A grain size guideline (grain size
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distribution ranging from well-graded gravel to fine to medium sand) has been provided.  It is
recommended that the shale material be durable under freeze-thaw conditions.

Activities to be completed as part of the landfill closure are outlined below.

1. Relocate soil in the landfarm cell that exceeds the remedial objectives for petroleum hydrocarbons to
the underground mine according to the Underground Mine Waste Disposal Plan;

2. Develop and implement a construction quality control program, which should include materials
testing, survey control, and construction monitoring;

3. Grade the existing surface according to the design drawings to prepare a reclamation surface that does
not exceed 3H:1V slope;

4. Construct the lower (shale) layer of the final cover;
5. Construct the upper (Twin Lakes sand and gravel) layer of the cover over the shale and groom the

final surface to avoid potential surface channelization of runoff water; and
6. Prepare an as-built report.

Performance monitoring to monitor the effectiveness of the closure design will be conducted throughout
the 2- year active reclamation period and the 5-year post-closure period.  Components of that monitoring
will include surface and ground water sampling and analyses, geothermal monitoring, and physical
geotechnical inspections.

In the event that the cover does not perform a number of contingencies have been developed. These
include:

• increased frequency of sampling/monitoring and data review by the technical professional;
• repair any erosion of the cover;
• place additional cover material to increase the cover thickness; and
• extend the period of performance monitoring.

The risk that contaminated leachate will be observed at the reclaimed landfill facility is considered to be
small.  Nonetheless, in the unlikely event that contaminated leachate is observed and confirmed by
increased sampling and other investigations, the mitigative measures that would be considered would
include:

• increasing the cover thickness over all or parts of the facility;
• passive treatment along the seepage flowpath;
• installation of a geosynthetic or GCL liner over all or portions of the facility;
• relocation of portions of the waste materials; and, ultimately
• installation and operation of a leachate collection system.



N a n i s i v i k  M i n e  2 0 0 4  R e c l a m a t i o n  a n d  C l o s u r e  P l a n

(G.3 Nanisivik RCP.doc) 117 CanZinco Ltd.

6.15 Contaminated Soil Volumes

An estimate of the volume of contaminated soil that requires remediation has been developed by Gartner
Lee.  A technical memorandum summarizing the estimates is provided in Appendix M.

This information is also incorporated into the descriptions of reclamation activities provided in Section 7.
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7.  Proposed Reclamation Activities

7.1 West Twin Disposal Area

7.1.1 Objectives and Approach

The West Twin Disposal Area (WTDA) is the tailings containment facility located in the previous West
Twin Lake.

The specific reclamation objectives for the WTDA are:

1. to minimize the risk of acid rock drainage and metal leaching from the tailings; and
2. to provide for a safe surface environment that resembles the natural conditions.

The general approach to achieving the first reclamation objective for the WTDA is to provide a thermal
barrier cover over tailings in the Surface Cell and Test Cell areas such that they become frozen into
permafrost and to provide a water cover over tailings in the Reservoir such that they are safely protected
from oxidation.

The general approach to achieving the second reclamation objective for the WTDA is to utilize local,
natural materials for reclamation and to return the Reservoir pond to the original elevation of West Twin
Lake.

The proposed reclamation plan for the WTDA provides the required environmental protection and land
use values.  The reclamation plan uses natural northern elements that do not require the presence, and
long term maintenance, of water retention dams or water treatment facilities as many other mine sites
must do.

The proposed reclamation activities and rationales for specific components of the WTDA are described in
the following sections:

1. Surface Cell and Test Cell Areas;
2. West Twin Dike Spillway;
3. West Twin and Test Cell Dikes;
4. Reservoir / Polishing Pond;
5. East Twin Lake; and
6. Other Facilities.
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A Water Quality projection for water exiting the Reservoir into Twin Lakes Creek has been developed
and is also described below.

The primary reference documents for detailed technical support of the information presented in the
following sections are the WTDA Closure Plan (G.15) and the Spillway Report (G7).  Several other
reports also contain specific technical support information that is also directly relevant to reclamation of
the WTDA: the Covers Report (G.4); the Talik Report (G.5) and the Quarries Report (G.6).

7.1.2 Surface Cell and Test Cell Areas

Current Conditions

The operating plan for tailings deposition in the Surface Cell was designed to encourage continuous
freezing of the settled tailings and pore water by placing successive thin layers of tailings behind the West
Twin Dike.  The “end-of-pipe” locations for deposition of tailings were managed in such a manner that
surface runoff flowed to a depression near the southeast corner of the Surface Cell where a syphon was
used to transfer water into the Reservoir.

At the end of the 2003 decant season, a limited amount of ponded water remained on the Surface Cell.
This is a combination of residual water from the tailings deposited during operations in 2002 and runoff
water which collects in the low points on the surface. Some of this accumulated water was syphoned and
pumped to the Reservoir in 2003, thereby reducing the heat sink in the Surface Cell and promoting frost
penetration.  However, a decision was made to preserve two small ponded areas until the talik freezeback
modelling was completed.  In this way, unforeseen pore pressure build-up would have an outlet.
Modeling is now complete (per the Talik Report) and all remaining water will be removed from the
Surface Cell in 2004.

The majority of the sub-aerial (surface) tailings in the Surface Cell is covered by a layer of shale that was
applied as part of the mine operating procedures to provide dust control.  This shale was not placed with
the intent of being part of the long term reclamation cover and although it will remain in place, it will not
be considered as part of the required closure cover thickness.  It will however provide a clean working
base for the cover installation (as opposed to working directly on tailings).  It should also be noted, that
this shale will impart additional insulating capacity to the cover and provides an additional factor of safety
not included in the design intent.

The operating plan for tailings deposition in the Test Cell Area used the same “thin successive layer of
placement” methodology as was used in the Surface Cell.  In later operating years, a pump was used to
transfer water into the Reservoir.

The Test Cell area is currently largely covered (2/3 of the surface area) with a shallow water pond behind
the Test Cell Dike.  The tailings surface is undulating but generally slopes inwards to form a shallow
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pool.  Runoff water that accumulates in this shallow pool evaporates and infiltrates into the tailings such
that there is no surface outflow from the area.  Runoff water can more easily infiltrate into the tailings in
this area because much of this area have been under a shallow water cover for in excess of 5 years which
has prevented their freezing.

The specific reclamation objective for the Surface Cell and Test Cell areas is to provide a thermal barrier
cover that maintains the tailings in a frozen and isolated state using natural materials.

Surface Cell Talik

A talik exits within a portion of the Surface Cell that extends through the original lake bed sediments to
bedrock.  The size of the talik has been determined from drill information gathered in 2002 and 2003 and
by ongoing monitoring of geothermal instrumentation (thermistors, thermcouples and frost gauges).  The
presence of the talik is due to the mine operating activities and, specifically, the need for a water filled
depression to collect water from the tailings slurry in one depression for syphoning into the Reservoir.

Given the cessation of mine operating activities, the talik is expected to freeze back.  Freezeback  is
anticipated to progress primarily from the surface downwards although some lateral permafrost
aggradation will also occur.  The reclamation issues related to freezeback of the talik are the possible
increases on pore pressure that may cause pingos or other deformations on surface or in the West Twin
Dike and the possible expulsion of tailings porewater.  The Talik Report provides an assessment of the
potential for these occurrences.

The potential for pingo formation during freezeback of the talik is considered unlikley because of the
rapid downward progression of permafrost (observed in the geothermal instruments in the Surface Cell).
Other, more minor, surface deformations may occur, however, during the early stages of freezeback of the
shallow saturated materials.  These would be identified and repaired.

Excess pore pressures (from expulsion of porewater) that will be developed as the talik freezes could
possibly migrate to the Reservoir or the Reservoir talik if a hydraulic connection developed in this
direction at depth.  However, there are currently no indications of such a connection and it is considered
more likely, given the general absence of any likely hydraulic connections at depth, that the pore
pressures and associated freezing point depression may result in the formation of a cryopeg at depth.   A
cryopeg is defined as a talik zone which has high solute concentration and associated depressed freezing
point.

Observations from site geothermal instrumentation indicates freezeback of the tailings to a depth of 4 to 5
metres occurs after one year.  The timeframe for freezeback of the talik to various depths has been
modelled and documented in the Talik Report.  The projected timeframe for freezeback suggests that
freezing from the active layer to a depth equivalent to the base of the West Twin Dike will require in the
order of 7 to 8 years.  Freezing of the talik to this depth is suggested as representing substantive reduction
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of the risks to the West Twin Dike.  The projected timeframe for complete freezing from surface to the
old lake bottom is in the order of 28 to 30 years.

Test Cell Area Talik

A talik is assumed to exist beneath much of the Test Cell area to bedrock.  Inaccessibility caused by the
shallow water cover prevented a drilling investigation, as was done for the Surface Cell talik.  However,
the presence of a talik is considered likely given the proportionally greater area covered by water as
compared to the Surface Cell.  This talik is considered to have a direct hydraulic connection with the
Reservoir because of the known thawed zone directly beneath the containment dikes.

Freezeback of the Test Cell talik is anticipated to occur subsequent to reclamation.  The projected
timeframe for freezeback of the Test Cell talik following reclamation is assumed to follow the same
trends described above for the Surface Cell talik.

The risk of excess pore pressures during freezeback causing pingo formation or other deformations of the
Test Cell surface cover or the Test Cell Dike is considered very low.  This is because of the hydraulic
connection to the Reservoir pond talik at depth, which will serve as a pressure release pathway.  This also
suggests that porewater from the Test Cell talik is most likely to be expelled into the Reservoir during
freezeback.

Reclamation Activities

The Surface Cell and Test Cell areas are proposed to be reclaimed in the same manner, given their
similarities.  Fundamentally, both areas contain tailings that have been deposited, as allowed for in the
Water Licence, at an elevation that precludes water cover.  In fact, the proposed thermal barrier cover is
suggested as being superior to a water cover at closure in that water retention structures are not required
in the long term.

The sequence of activities proposed for these areas is as follows:

1. Removal of residual surface water.
This will  be accomplished by pumping and syphoning water to the Reservoir.

2. Preparation of the tailings surface.
This will create a smoother surface approximate the design final surface contour and  provide
positive drainage to the Surface Cell spillway. This will be accomplished by grading the existing
tailings surface and/or infilling surficial depressions with select native materials (including
strippings from construction and borrow areas or bulk shale).

3. Placement of a minimum thickness of 1.0 m of shale.
The surface of the shale will achieve the  design surface contours, designed to provide positive
drainage to the Reservoir.
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4. Placement of a minimum thickness of 0.25 m of Twin Lakes sand & gravel.
The final capping surface will achieve the final design surface contours, to provide positive drainage
to the Reservoir.

5. Installation of geothermal monitoring instrumentation.
The performance monitoring network has been strategically designed to collect information on the
performance of the cover.

The final surface contours for each area are illustrated on Figure 13 and presented more fully in the
Covers Report.  In summary, final contours provide positive drainage at a minimum grade of 0.5% from
all areas of the Surface Cell to the southeast corner, the proposed location of the spillway inlet.  The
design final contours for the Test Cell provide positive drainage at a minimum grade of 0.5% to the
Reservoir.

The rationale for the design thickness and configuration of the thermal barrier cover (1.0 m of shale
overlain by 0.25 m of Twin Lakes sand & gravel) is fully described in the Covers Report.  In summary,
shale is preferred for use as the bulk of the thermal barrier and Twin Lakes sand & gravel is preferred for
use as a durable surface “cap”.  The thermal properties of the two materials are similar and the full cover
thickness (1.25 m) is designed to ensure that the tailings remain frozen and isolated even under the worse-
case 100-year climate warming projection (Environment Canada) and the 100-year return period warm
year.

In addition to providing for continual subzero ground temperatures within the tailings, a saturated frozen
zone is anticipated to form at the base of the active layer such that the tailings will be physically isolated
from atmospheric oxygen and runoff water.  This phenomenon has been directly observed in the long
term test covers that have been operated at the mine site, as described in the Covers Report.

The availability and source of reclamation materials is described in the Quarries Report.  The proposed
source locations for shale are the West Twin, Mt. Fuji and East Twin Quarries.  The Twin Lakes sand &
gravel deposit, located between East and West Twin Lakes, is the sole source of Twin Lakes sand &
gravel.

The performance monitoring program is described fully in the WTDA Closure Plan and in the Monitoring
Plan.  In summary, a network of boreholes containing thermistor and thermocouple monitors will be
installed to track the freezeback of the taliks, and to monitorthe West Twin Dike and the general thermal
performance of the cover.  Vibrating wire piezometers will be installed to monitor porewater pressures.
Groundwater monitoring wells equipped with heat trace will be installed to monitor groundwater quality
and piezometric pressures as the talik freezes.  Some of the current network of monitoring instrumentation
is also useful for these purposes and provides the added benefit of continuity across the reclamation
period.  Select instrumentation is identified and efforts will be made to preserve these instruments in an
operable condition throughout the reclamation activities.
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7.1.3 West Twin Dike Spillway

A spillway to safely convey surface flow from the Surface Cell into the Reservoir is required.  This was
not a requirement while the mine was operating because water in the Surface Cell was pumped or
syphoned over the West Twin Dike.  For closure of the WTDA, however, a passive system that does not
require long term maintenance or operation will be constructed.

The specific objective for the spillway is to convey surface water from the Surface Cell into the Reservoir
pond, with consideration of long term flood events and physical stability of the structure.  The proposed
location of the spillway is illustrated on Figure 13.

The proposed engineering design of the spillway, as prepared by Golder Associates, is described fully in
the Spillway Report.  In summary, the key design features are as follows:

1. Sized to safely pass the Probable Maximum Flood (PMF) event;
2. Bottom width is a nominal 6 m;
3. Depth ranges from 1 m to 7 m;
4. Total length is 565 m;
5. The length seated in bedrock has been maximized (+90%);
6. Rip rap protection, with bedding and filter layers, is provided; and
7. Energy dissipation plunge pool at the bottom of the spillway.

Construction of the spillway will involve the excavation of soil and rock “strippings”, including
overburden, frost shattered bedrock and bedrock.  These strippings may be used as fill in other
reclamation areas, if they meet the material specifications for those areas.  For example, the strippings
may be suitable for use as bulk fill for filling surficial depressions in the Surface Cell prior to placement
of the shale cover or as rip rap.  Alternately, the strippings may be reclaimed in a proximal, shallow-
graded pile.

Construction of the upper section of the spillway will be scheduled to commence subsequent to
completion of the grading of the tailings surface in the Surface Cell.  This sequencing of events will allow
the elevation of the inlet into the spillway to be field verified as corresponding with the final tailings
surface that is achieved in the field.

Construction of the lower section of the spillway will be scheduled for the period when the Reservoir
pond water level has been drawn down to below its final design elevation.  This will allow construction of
the outlet area to be completed in the dry and will also serve as a construction mitigation measure.
Construction of the spillway is likely to result in the temporary generation of suspended sediment into the
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Reservoir.  However, with the Reservoir pond level drawn down to below overflow, increased retention
time will be provided for settlement of suspended sediments prior to the controlled release of effluent.

7.1.4 West Twin and Test Cell Dikes

The West Twin and Test Cell Dikes are constructed of tailings and shale and were designed for
permanent retention of the tailings solids.   Both dikes contain geothermal monitoring instruments.
Thermocouples and thermistors have and will continue to be used to monitor the subsurface geothermal
regime of the dikes and their foundations.  The WTDA Closure Plan contains a full description of the
physical configuration of the dikes and their current geothermal conditions.

The WTDA Closure Plan also includes a professional assessment of the physical stability of the West
Twin Dike, the Test Cell Dike and the associated sloped reclamation cover.  The assessment is an update
to a similar stability assessment that was presented in the February 2002 Closure Plan.  The current
assessment considers both static and seismic loading conditions for the 1 in 1,000 year earthquake event.
Additionally, artesian pore pressures at depth were considered for the assessment of the West Twin Dike.
For all cases considered, both of the dikes and the sloped reclamation cover had Factors of Safety greater
than required guideline values for long term safety.

The dikes are not required to retain water for the closure and, therefore, do not require any design
modifications from their current configurations.  The reclamation work that is proposed for the dikes is to
slope the downstream faces to a grade not steeper than 3H:1V.  It should be noted however that
progressive reclamation work to date has graded the West Twin Dike to 3.7H:1V, flatter than the closure
design specification.

All dike faces will be capped with a minimum 0.25 m of Twin Lakes sand & gravel. This surface will
serve the same design purpose for long term physical durability as is proposed for the thermal barrier
covers over tailings in the Surface Cell and Test Cell areas.

The sloping and capping work can be scheduled at any time during the reclamation period when
equipment and other requirements are available.

7.1.5 Reservoir / Polishing Pond

Current Conditions

The Reservoir pond contains both sub-aerial (surface) and sub-aqueous (underwater) tailings. A portion of
the sub-aqueous tailings are covered with less than 1 m of water (littoral areas).  However, there are also
deeper areas in the Reservoir which have water depths of 8 to 9 m (Figure 13).  Throughout the operations
history, this configuration has not resulted in chronic problems of suspended tailings solids from ice
effects (scour or ice pluck), wave actions or frost effects in the littoral area.
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The Polishing Pond is located immediately downstream of the Reservoir pond, and is separated by the
East Twin Lake access road causeway.

The Reservoir pond and the Polishing Pond are hydraulically connected via culverts in the access road
causeway.  A primary decant structure equipped with stop logs is located upstream of the culverts into the
Polishing Pond to provide additional treatment if required.  This system was used regularly prior to 1990
(the construction of the Surface Cell) to address marginal water quality, but has not been used since.  This
is because the Surface Cell configuration, with its primary decant system, greatly improved water quality
after its commissioning in 1990.

The water level in the Reservoir and Polishing Pond is currently manually controlled at the Polishing
Pond outlet.  The nominal and typical water level in the ponds is 371 m asl (+/- 0.5 m), approximately 1
m above the natural elevation of the outlet of West Twin Lake.

A baffle dike is located immediately upstream of the Polishing Pond inlet, constructed of end-dumped
rock fill.  The baffle was constructed to act as a flow through structure that would enhance retention and
improve water quality.  This was constructed prior to 1990 to address marginal water quality issues, but
became redundant after the construction of the Surface Cell and was breached.  The crest of the baffle is
approximately 372 m asl.

Approach to Reclamation

The reclamation objectives for the Reservoir are to maintain water cover over tailings in a passive system
that does not require long term maintenance, such as water retention dams or manually operated outlet
structures.

The Reservoir/Polishing Pond area will be reclaimed by restoring the water level to the natural outlet
elevation and relocating tailings within the Reservoir to greater than 1 m below the ultimate water
elevation, to as great a degree as practical, as described below under the heading “Reclamation of
Reservoir Pond Perimeter”.  This approach continues to provide the long term benefits of water cover
without the need for water retention dams or manually operated outlet structures.

The baffle dike will remain in place, but will be further breached to 0.5 m below the ultimate pond water
level.  The dike will not obstruct flow within the reclaimed pond but will provide the possible additional
benefit of increased retention of solids in the unexpected event of a sudden influx of high suspended
sediment loads into the pond.   It may also prevent ice pans from entering the Reservoir outlet area.

The East Twin Lake access road causeway will be substantially breached to the degree where free flow
between the Reservoir and Polishing Pond portions of the area is unobstructed.  The only purpose for this
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access road was to provide vehicle access to the East Twin Lake fresh water pumping station and this
access is no longer required.

The existing Polishing Pond outlet structure and the East Twin Lake access road causeway will remain in
place while the primary reclamation activities are completed (i.e., contouring and construction of covers,
spillway construction, relocating tailings, etc.).  This will provide the opportunity to retain water in the
reservoir and Polishing Pond, as a contingency provision in the unlikely event that additional retention or
treatment is required.

After completion of the primary reclamation activities in the 3rd quarter of 2005, water quality trends will
be reviewed.  If trends are as expected and the potential need for water treatment is determined to be
unlikely, then the "operating" outlet structure with its water retention capacity will be removed and
construction of the "closure" outlet will proceed.  At this time, the access road causeway will be breached
to 0.5 m below the normal water level. This will allow unimpeded flow between the Reservoir and the
Polishing Pond.

Reclamation Sequence

The Reservoir/Polishing Pond area will be reclaimed as a surface water pond returned to the original
outlet elevation of West Twin Lake.  Tailings will be submerged to greater than 1 m depth, except on
certain perimeter areas as described below, which is a proven technology for prevention of oxidation of
tailings.  The 1 m water cover will provide protection of the tailings from wave action as the greatest
wave depth has been calculated to be 0.4 m under extreme conditions.  The pond level has been estimated
to increase by 0.6 m under an extreme (PMF) flood event.

The sequence of activities proposed for this area is as follows:

1. Lower Reservoir and Polishing Pond water level to approximately 368 m asl (i.e., >2 m below the
ultimate water level and >1 m below the design maximum elevation of tailings);
This will be accomplished by pumping to the decant structure.
Activities 2 through 8, below, are to be completed while the water level is lowered.

2. Relocate tailings “high spots” in the Reservoir to below 369.2 m asl;
This may be accomplished by hydromonitoring and/or concussive blasting of peaks in the tailings
profile using the lowered water elevation as the benchmark.

3. Relocate tailings in littoral areas to below 369.2 m asl;
This may be accomplished by pushing the tailings from shore with a bulldozer or excavation/pushing
with a smooth edged bucket.

4. Place rip rap cover over tailings in perimeter areas below the toes of the West Twin and Test Cell
Dikes;
This will be accomplished using heavy equipment to place and spread materials.

5. Breach the baffle dike to 0.5 m below the normal pond water level;
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This will allow unimpeded flow across the dyke.
6. Construct the lower section of the West Twin Dike Spillway and inlet structure;

This task is described above under West Twin Dike Spillway.
7. Allow natural runoff to fill the pond to overflow at 370.2 m asl; and

Water quality will be monitored to ensure compliance with Water Licence guidelines.
8. Construct the Reservoir/Polishing Pond outlet channel and breach the East Twin Lake access road

causeway to 0.5 m below the normal pond water level.
The outlet channel is to have a 7m wide base at 370.2 m asl and safely pass the PMF flood.
The causeway breach will allow unimpeded flow between the Reservoir and Polishing Ponds.
This task will be completed after acceptable water quality has been demonstrated, requiring lowering
of the pond water level a second time for construction.

Reclamation of Reservoir Pond Perimeter

The perimeter of the Reservoir pond could be viewed, for the purpose of the reclamation activities, in
three sections: the toe of the Test Cell Dike, the toe of the West Twin Dike; and the remainder of the
perimeter.

For the perimeter other than the toe of the dikes, it is possible that some tailings are present above or near
the ultimate water level of 370.2 m asl.  In these areas, tailings will be pushed, by bulldozer or backhoe,
to below 369.2 m asl to provide at least 1 m water cover.  This will ensure that tailings in these areas will
not be susceptible to mobilization by wave action, calculated to reach a depth of 0.4 m under extreme
conditions as reported in the WTDA Closure Plan.

An observational approach is planned to monitor for any physical movement of tailings from the
shoreline areas by ice action.  This was not an environmental issue of concern through the life of the mine
and is not considered to represent an environmental concern for reclamation.  The pond perimeter will be
specifically monitored as part of the annual inspection by the geotechnical engineer such that remedial
actions can be implemented, if necessary, to maintain acceptable water quality flowing from the
Reservoir/Polishing Pond.

For the perimeter below the West Twin and Test Cell Dikes, tailings are exposed substantially above the
ultimate water level (370.2 m asl).  In the case of the Test Cell Dike area, tailings rise to an elevation of
approximately 371 m asl, the nominal elevation of the tailings beach upon which the Test Cell Dike is
seated.  In the case of the West Twin Dike, tailings are present in a relatively flat-sloped beach that
extends from the pond edge to the toe of the dike, a distance of some 150 m.  Within these two areas, it is
estimated that there are more than 100,000 m3 of tailings above the closure water elevation in the
Reservoir.    Therefore, it is impractical to consider removing all of this material.

In the long term, permafrost aggradation is anticipated to progress towards the perimeter of the Reservoir
pond to the point where permafrost forms around the pond shoreline proximal or below the pond water
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level.  This phenomenon is commonly observed in natural conditions in the north where a lake has a
shallow sloping shoreline (MacKay 1962).  Permafrost can generally form to a shoreline depth under
water equivalent to approximately 2/3 of the typical thickness of ice.  In the summer thaw season, the
shoreline at the waters edge does not thaw and the lake bottom sediments may not thaw until a depth
greater than 2/3 of the typical ice thickness is reached. Should this occur around the perimeter of the
Reservoir Pond, as is expected, littoral tailings will be subject to permafrost aggradation.  However, given
that the timeline for this to occur is currently unknown, reclamation efforts are required to protect against
oxidation of tailings and transport of contaminants during the interim period.

The reclamation measures should promote and facilitate the aggradation of permafrost, as well as
minimize potential transport of leached metals.  Therefore, the pond perimeter areas below the West Twin
and Test Cell Dikes will be treated as follows, per the WTDA Closure Plan:

1. The thermal barrier cover (1.25 m thickness) will be constructed to 1 m below the normal water level
(i.e., to 369.2 m asl), which is also below the drought water level plus 1.5 times the extreme wave
height;

2. Rip rap, with a bedding layer over shale, will be placed over the thermal cover below the ultimate
water level to 369.2 m asl to provide physical protection to a depth greater than the extreme
conditions of drought plus 1.5 time the calculated maximum wave height; and

3. Rip rap, with a bedding layer over shale, will be placed over the thermal cover above the ultimate
water level to 370.8 m asl to provide physical protection against wave action under extreme
conditions (PMF flood or 1.5 times the calculated extreme wave height).

The WTDA Closure Plan provides a full rationale and description of the proposed reclamation activities,
including engineering drawings, in these perimeter areas.

7.1.6 East Twin Lake

Pump Station and Access Road

A fresh water pumping station is located at East Twin Lake that was used to provide fresh water for
domestic and industrial use.  This water supply is no longer required and, therefore, the pumping
equipment (pumps, pipelines, power installations and pumphouse) will be removed.

The East Twin Lake access road will be breached as described above under Reservoir/Polishing Pond.

The removal or pumping equipment will immediately precede breaching of the access road and will be
scheduled accordingly.
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Outlet Channel

The outlet from East Twin Lake is directed to the east of the Polishing Pond via a channel/diversion berm
constructed prior to mine start-up in 1975.  This diversion prevents the East Twin Lake outflow from
following its natural flowpath through the northeast corner of the Polishing Pond.  The diversion berm is
armoured with riprap and has required only minor maintenance during the 26-year life of the mine.

The diversion berm will remain in place after closure, so that flood waters from East Twin Lake do not
enter the Reservoir and disturb tailings or contact tailings dike structures.  The existing rip rap will be
assessed in the field by the geotechnical engineer during the reclamation work and additional rip rap will
be placed to provide long term stability.  Based on the performance of the structure to date, it is
anticipated that any requirements for additional rip rap protection will be minor.

7.1.7 Other Facilities

West Twin Piping Facilities

The West Twin piping system consists of two pipelines: one transfers tailings from the mill to the
disposal area; and the other transfers reclaim water to the mill from the Reservoir.  The pipelines are fitted
with electrical heat tracing and insulated, armoured, and supported by wooden blocking. Pipelines are
constructed of flanged lengths of PVC pipe, except for the first 1,200 m of the tailings pipeline, which is
made of steel to withstand the high pumping pressure.  The reclaim water pipeline is 3,150 m in length,
while the tailings pipeline can be up to 4,000 m depending on the location of the deposition. A four m
wide gravel right-of-way was constructed along for the complete length of the pipeline.

Reclamation of the tailings system will require removal of the tailings and reclaim water pipelines and
associated equipment. Equipment and pipelines not sold will be placed underground according to the
Waste Disposal Plan.  Built-up portions of the pipeline right-of-way will be scarified and contoured, or
breached to return natural drainage patterns.

Scheduling of the reclamation of the tailings pipelines, and dump ponds will be coordinated with
reclamation of the West Twin Disposal Area.

Emergency Dump Ponds

The tailings disposal system includes two dump ponds: one below the mill near Twin Lakes Creek; and
another east of the town site along the pipeline right of way.  Dump ponds were utilized to drain sections
of the tailings line during emergency shutdowns and maintenance operations.  The ponds are each about
10 m by 30 m in area, formed by perimeter gravel berms about 1.5-2.0 m high.  The ponds are lined with
impermeable liners.
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For reclamation of the dump ponds, the liners will be disposed underground according to the Waste
Disposal Plan.  The gravel berms will then be graded and contoured to prevent water accumulation.

7.1.8 Water Quality

Background

The outflow from the Polishing Pond (station 159-4) is a defined “Final Discharge Point” in the Water
Licence to which the effluent discharge criteria apply.  This location is included in the Reclamation and
Closure Monitoring Plan and will continue to be sampled throughout the closure monitoring period.   This
will provide a measure of the success of the reclamation measures implemented in the WTDA as regards
water quality.

The outflow from the Polishing Pond immediately mixes with outflow from East Twin Lake, which is
unaffected by mine activities.  The combined water, Twin Lakes Creek, flows approximately 8 km to
Strathcona Sound, receiving runoff from natural sulphide outcrops, the West Adit area, the town site, the
Industrial Complex and the concentrate haulage road along the flow path.  It is well documented that
Twin Lakes Creek typically carries high concentrations and high loads of heavy metals and that this was
the case both pre-mining and during mine operations.  This is documented, for example, in the Phase 3
ESA Report (Appendix H).

Twin Lakes Creek does not support fish due to the poor habitat characteristics.

Water Quality Projection – Inputs

A Water Quality Projection has been developed for the WTDA that considers the potential effects of
natural runoff, porewater expelled during freezeback of the Surface Cell and Test Cell taliks and runoff
over areas of the Reservoir perimeter.  The Water Quality Projection is described in the WTDA Closure
Plan and is summarized below.

The fundamental assumptions that form the basis of the Water Quality Projection are summarized as
follows:

1. Natural runoff over the Surface Cell and Reservoir cachment areas contains 0.056 mg/L zinc (“Zn”)
as background;
This is based on the long term data for East Twin Lake and other unaffected sampling locations.

2. The reclamation covers placed on the Surface Cell and Test Cell areas is effective in maintaining the
tailings in a frozen and isolated condition;
This is based on the design rationale for the reclamation cover (detailed in the Covers Report).

3. Porewater from the Surface Cell talik is expelled into the Reservoir pond during freezeback at rates
estimated in the Talik report;
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This is considered to be a conservative approach, per the Talik Repor.
4. Porewater from the Test Cell talik is expelled into the Reservoir pond during freezeback at rates

estimated in the Talik report;
This is considered likely, per the Talik Report.

5. During years 1-5, porewater expelled from the taliks contains 0.025 mg/L Zn;
This is based on 2003 groundwater quality samples from monitoring wells in the Surface Cell.

6. Over each successive 5-year period, only 10% of the Zn in the unfrozen porewater freezes into ice
and 90% concentrates in the residual unfrozen porewater, due to cryoconcentration;
This is considered to be a reasonable approach to cryoconcentration.

7. Reclamation measures at the pond perimeter below the West Twin and Test Cell dikes reduce runoff
contact with tailings to an estimated factor of 0.15;
This is considered a reasonable approach given the physical properties of the cover materials and the
small contact area.

8. Neutral pH tailings release 0.3 to 24 mg/L Zn;
This is based on column studies conducted by Dr. Elberling of the University of Copenhagen on
samples of Nanisivik tailings.

9. The site hydrology follows the trends and values determined for the WTDA Comprehensive Plan; and
Long term hydrology records have been analysed and water flows for the WTDA were determined by
Golder Associates.

10. The typical flow season extends from May through September and any assumed constant (365-day)
inflows into the Reservoir Pond are stored as ice for release with surface flow in the runoff season.
This is based on long term hydrology records, long term site records and long term site observations.

The Water Quality Projection is in the form of a spreadsheet that can provide projections for the Polishing
Pond outflow based on various input values.  Table 7 shows summary results from the Water Quality
Projection for input values that are based on the assumptions listed above and estimated normal climate
conditions.  The summary results are presented in 5-year increments to capture the influence of changing
rates and concentrations of porewater expelled from the Surface Cell and Test Cell taliks.



N a n i s i v i k  M i n e  2 0 0 4  R e c l a m a t i o n  a n d  C l o s u r e  P l a n

(G.3 Nanisivik RCP.doc) 132 CanZinco Ltd.

Table 7.  Summary of Water Quality Projections for Zinc

Timeframe Porewater Expulsion Natural Runoff Reservoir Perimeter Polishing Pond Outflow

Surface Cell talik Test Cell talik % of Conc. % of Conc. % of Conc. Volume Load % of

Volume Conc. Volume Conc. annual load Annual

load

Annual load (m3) (kg) annual load

Years 1-5 32400 0.025 18000 0.025 0.6% 0.056 79% 0.3 - 24 20% 0.072 496,000 35 100%

Years 5-10 12960 0.033 9900 0.041 0.3% 0.056 80% 0.3 - 24 20% 0.073 491,000 35 100%

Years 10-15 11160 0.051 3600 0.101 0.4% 0.056 80% 0.3 - 24 20% 0.073 490,000 35 100%

Years 15-20 10440 0.141 0 - 0.9% 0.056 79% 0.3 - 24 20% 0.073 489,500 35 100%

Years 20-25 2844 0.291 0 - 0.5% 0.056 80% 0.3 - 24 20% 0.073 488,000 35 100%

Notes: all concentrations in mg/L.

Volumes in m3.

Zn concentrations for “Reservoir Perimeter” increase monthly through the summer season.

Normal annual climate conditions applied.

The following observations are drawn from the results summarized in Table 7:

1. Natural runoff is projected to represent a dominant controlling factor (80% of Zn load) for Polishing
Pond outflow;

2. Porewater expulsion is projected to represent a small contributing factor (less than 1% of Zn load) to
Polishing Pond outflow;

3. Runoff over the Reservoir Perimeter is projected to represent a moderate contributing factor (20% of
Zn load) to Polishing Pond outflow;

4. The quality of Polishing Pond outflow is not anticipated to vary on an annual basis; and
5. The volume of water passing through the Polishing Pond is projected to decrease slightly over time

due to the decreasing rate of porewater expulsion.

In summary, the annual quality of water passing through the Polishing Pond (0.07 mg/L Zn) is projected
to remain similar to natural conditions (0.056 mg/L).

7.2 Landfill Facility

The landfill site, approximately one km west of the town, contains waste materials from the town, the
mine and the airport.  The facility was operated from 1975 to present according to the standards in effect
at those times.  Generally, waste volume was reduced by burning and crushing prior to being pushed over
the advancing (northwards) crest and buried with native shale.  The upper surface was also finished with
shale to provide a safe working environment.
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 ESA programs conducted at the facility in 1999 and 2000 (CanZinco) as well as in 2002 and 2003
(Gartner Lee Limited) provided a comprehensive investigation of the landfill facility.  Investigations
included water samples from subsurface monitors, excavation of numerous test pits and analysis of soil
and water samples for metals and hydrocarbon concentrations.  The ESA investigations demonstrated that
there is no hydrcarbon or metals contamination downgradient of the facility.

The results of the ESA investigations suggest that a passive natural approach to remediation of the
facility, such as the soil cover that has been consistently planned for to date, is appropriate.  The proposed
cover of shale capped with more durable Twin Lakes Sand and Gravel is designed to permanently freeze
the waste materials in permafrost. In this way, and with the additional formation over time of a permanent
ice-rich zone within the cover, the risk of any water infiltration contacting the buried waste materials and
transporting contaminants outside the facility is extremely low (as observed during the operation phase of
the facility).

The proposed reclamation activities are described fully in the Closure Plan report and the essential steps
are summarized as follows:

1. Relocate soil in the landfarm cell that exceeds the remedial objectives for petroleum hydrocarbons to
the underground mine according to the Underground Mine Waste Disposal Plan;

2. Implement a construction quality control program, to include material testing, survey control, and
construction monitoring;

3. Grade the existing surface according to the design drawings to prepare a reclamation surface that does
not exceed 3H:1V slope;

4. Construct the lower (shale) layer of the final cover;
5. Construct the upper (Twin Lakes sand and gravel) layer of the cover over the shale and groom the

final surface (Figure 14) to avoid potential surface channelization or pooling of runoff water; and
6. Prepare an as-built report.

The work would be conducted under the direction of an on-site geotechnician who is working under a
qualified engineer.

The design thickness of the cover on the landfill facility is 2.2 m.  This is thicker than the cover proposed
for the WTDA because the design is based on an assessment of the observed field performance of the test
shale cover at Area 14.  The Area 14 cover overlies waste rock and this makes it more relevant to the
landfill facility because of the similarities between the (assumed) porous, unsaturated landfill waste and
the coarse-grained, unsaturated waste rock.  (In comparison, the  WTDA Test Cells overly relatively fine-
grained, saturated tailings.)  The cover design incorporates the worse-case 100-year climate warming
projections published by Environment Canada.

The proposed monitoring program, through the 7-year Reclamation and Closure Period, will assess:
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 water quality below the landfill to ensure that the quality of the runoff water is known;
 ground temperatures within the cover and within the waste to bedrock to confirm that the cover is

keeping the waste materials below zero; and
 physical condition of the cover so that any initial settlement is quickly identified and repaired.

7.3 Rock Piles and Open Pits

7.3.1 Overview

The Rock Piles and Open Pits Closure Plan includes, for each rock pile and open pit, a description of the
current status, an assessment of the risk of acid rock drainage, the proposed reclamation activities, and a
performance monitoring plan.  The proposed reclamation activities and rationales are summarized below.

The specific reclamation objectives for the rock piles and open pits are to:

1. Minimize the risk of ARD or metal leaching; and
2. Provide a safe surface environment that matches the natural conditions.

The general approach proposed for reclamation of the remaining rock piles and the open pits is to
consolidate waste rock into discreet areas, such as the open pits, and provide a thermal barrier cover
designed to the same specifications as that proposed for the landfill facility (i.e., 2.2 m thick consisting of
shale with a durable surface cap of Twin Lakes Sand and Gravel).  In this way, the areas requiring
remediation are minimized and the waste rock is permanently frozen in permafrost.  The risk of acid rock
drainage will then have been negated.

A substantial portion of this work has already been accomplished through the Mine’s progressive waste
rock reclamation program from 1997 to 2003.  During this annual program, a substantial portion of the
waste rock in surface rock piles was relocated into the underground mine, where it will freeze in
permafrost.

The proposed monitoring program, through the 7-year Reclamation and Closure Period, will assess:

 water quality in Twin Lakes Creek and Chris Creek to identify any observable influence in the creeks
from reclaimed areas;

 water quality in any direct seeps from the reclaimed areas;
 ground temperatures within the covers and within the waste to bedrock to confirm that the covers are

keeping the waste materials below zero; and
 physical condition of the covers so that any initial settlement is quickly identified and repaired.



N a n i s i v i k  M i n e  2 0 0 4  R e c l a m a t i o n  a n d  C l o s u r e  P l a n

(G.3 Nanisivik RCP.doc) 135 CanZinco Ltd.

7.3.2 West Adit Area

The West Adit Area encompasses all of the developments from the Industrial Complex to the 09S rock
pile.  Specifically, this includes:

 the West Open Pit;
 the 01S Portal area;
 the previous temporary storage area for rejects from the Dense Media Separation (DMS) plant;
 the 02S rock pile;
 the 09S rock pile; and
 the road from the Industrial Complex to the 09 portal.

The reclamation activities proposed for these individual developments are linked and presented as a single
group, below.

The end result of the proposed reclamation activities will be a safe slope over the West Open Pit,
extending from the brow overlooking the 01S portal to the crest overlooking the steep slope to Twin
Lakes Creek, that is covered with the same 2.2 m thick thermal barrier cover as proposed for the landfill.
In this way, waste rock and demolition debris fill materials will be frozen into permafrost and both of the
reclamation objectives are achieved.

The specific reclamation activities that are proposed are summarized as follows:

1. Relocate all remaining waste rock from the 09S rock pile (est. 7,571 m3) plus a sufficient volume of
inert demolition debris from the tear down of buildings and equipment into the deepest portions of the
West Open Pit to fill it approximately to the elevation of the general area (total fill volume est. 22,500
m3) with positive drainage;

2. Map the geology of the north pit wall to locate and delineate the sulphide exposures;
3. Conduct a geochemical assessment of the road fill from the Industrial Complex to the West Open Pit

and from the West Open Pit to the 09 Portal and determine whether remedial measures are necessary
for these areas based on the criteria described below;

4. Strategically place all safely retrievable waste rock from the 02S rock pile (est. 14,090 m3) plus inert
demolition debris from the tear down of buildings and equipment at the toe of the north wall of the
West Open Pit such that a filled surface is achieved that conforms to the concept illustrated on Figure
15 and that provides for safe covering of all identified sulphide exposures at a maximum slope angle
of 3H:1V;

5. Construct the thermal barrier cover as described herein over the filled surface from north wall of the
West Open pit to the crest of the slope overlooking Twin lakes Creek, as illustrated on Figure 15;
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6. Complete any necessary mitigative work that may be determined necessary from the geochemical
assessment of the road fill materials; and

7. Integrate a light vehicle access road into the final surface that allows light vehicle access through the
area but that does not compromise the thickness of the cover using the design as a guide and the
judgement of the on-site geotechnician.

8. Execute all activities according to a quality control program; and
9. Conduct a performance monitoring program.

The acid rock drainage assessment of the road from the Industrial Complex to 09 Portal suggests that this
material is not an environmental risk that requires mitigation.  However, CanZinco recognizes specific
concerns raised during the licensing review process and will, therefore, conduct further investigations to
increase confidence in this assessment (item no. 5 above).

The proposed investigation would be undertaken in 2004 and would involve geological logging of test
pits and drill cuttings augmented by laboratory analyses of metal content and acid rock drainage
characteristics.  A detailed description of the proposed investigation is provided in the Rock Piles and
Open Pits Closure Plan.  Ultimately, the geological and laboratory classifications would be assessed
against a common benchmark for ARD assessment following from the British Columbia Government as
follows:

 Ratio greater than 4: acid consuming material for which no mitigation is required;
 Ratio between 2 and 4: likely acid consuming or inert, use geological observations and judgement as

a reference for determination;
 Ratio between 1 and 2: possibly acid generating, mitigation measures or further investigation

required; and
 Ratio less than 1: potentially acid generating material for which mitigation is required.

In this way, a more confident determination of the necessity for mitigative work will have been developed
and any areas requiring mitigation will be reclaimed to the West Open Pit area during the second year of
reclamation.

The steepness of the natural slope between the West Open pit and Twin Lakes Creek and the fact that the
slope extends right to Twin Lakes Creek may preclude the retrieval of a relatively small quantity (est.
1,500 m3) of waste rock.  The effects of increased disturbance to the natural ground and to the creek,
through sedimentation and in-stream work, that would result from retrieval of this material are considered
to outweigh any environmental benefits.  The residual rock is likely to be a mixture of various rock types,
including acid-consuming dolostone, in an area with abundant natural sulphide exposures to the degree
where it is unlikely that the residual rock would have an observable effect on the environment.  Therefore,
an observational approach will be adopted to investigate whether the “remnant” rock is having an
observable effect.
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The coordinated placement of demolition debris and waste rock in the West Open Pit will require some
special considerations that are described in the Waste Disposal Plan.  The specifications for the reduction
in size and for cleaning of demolition debris will be the same for disposal underground as for the West
Open Pit.  However, placement into the West Open Pit, either into the deep hole or against the toe of the
north wall, will require fill material in the voids of the debris for physical stabilization during construction
and covering.  To this end, CanZinco will ensure that, for the West Open Pit location, demolition debris
and waste rock are placed jointly in lifts no greater than 1 m thick and that adequate fine material from the
waste rock is present to stabilize the pile to the satisfaction of the on-site geotechnician.  If sufficient fines
are not available from the waste rock, then an alternate source of bulk fine material will be identified,
likely to be shale.

The inclusion of demolition debris into the bulk fill of the West Open Pit is provides the same level of
environmental protection and several other benefits.  The demolition debris will provide a necessary
source of fill for the West Open Pit without the need for further development of quarries.  This will enable
the covering, and freezing into permafrost, of sulphide exposures on the north wall of the pit with
attendant reduction of environmental risks.

Activity nos. 1, 2 and 3 plus parts of activity nos. 4 and 5 can be undertaken at any time and are scheduled
to be undertaken during the first year of reclamation (2004).  Activity nos. 4 and 5 can not be completed
until the disposal of solid waste into the underground mine is complete as it is likely that the main
underground entranceway (01S portal) will be covered as part of these activities.  Activity no. 6, if
required, can not be undertaken until the second year of reclamation (2005) and would also need to
precede the completion of activity no. 5.  Activity nos. 7, 8 and 9 are general activities to be carried out
on an ongoing basis.

7.3.3 East Adit Area

The East Adit Area includes:

 the East Open Pit (EOP);
 the 39N/S rock pile; and
 the East Trench.

The reclamation activities proposed for these individual developments are linked and presented as a single
group, below.  As noted above, progressive reclamation of the rock piles at 39N/S to the underground
workings has been on-going throughout mining operations since the 1980’s and reported on annually to
the NWB.  Beginning in 2002, this process was accelerated when waste rock was relocated from the rock
piles into the EOP (shorter haulage distance).  As such, the EOP has been substantively filled and the
majoirty of the original rock pile volume has been reclaimed (Figure 16).
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The  reclamation activities in the East Adit area are to reclaim the remaining waste rock from the 39N/S
rock pile, to fill the East trench, and to complete backfilling of the East Open Pit.  The two filled areas can
then be covered with the same 2.2 m thick thermal barrier cover as proposed for the landfill.  In this way,
both of the reclamation objectives are achieved and no additional waste rock is required to be placed
underground.

The specific reclamation activities that are proposed are summarized as follows:

1. Reclaim approximately 4,500 m3 from the 39N/S rock pile into the East Trench to recreate the
original  surface contours (which are considerably flatter than rock pile cover design grade of 3H:1V)
(Figure 17);

2. Reclaim the remainder of the 39N/S rock pile (est. 31,680 m3) to the East Open Pit, which has already
substantively filled, to create a smooth surface up to 3H:1V grade (also incorporating material
relocated from K-Baseline) (Figure 16);

3. Cover both slopes with a cover thickness of 2.2 m comprised of  a thermal barrier cover of shale with
a durable cap of Twin Lakes Sand and Gravel;

4. Provide for continued use of the East Adit roadway for through traffic of  light vehicles (Kuhulu Lake
access);

5. Execute all activities according to a quality control program; and
6. Conduct the performance monitoring program as laid out in the Closure Performance Monitoring

Plan.

In this way, all waste rock will have been consolidated into two discreet locations, with the added benefit
of providing fill in areas that require backfilling. Ultimately, both areas are covered and frozen into
permafrost.

These activities can be undertaken at any time and are proposed to be undertaken during the first year of
reclamation (2004).

7.3.4 Oceanview

The Oceanview area includes:

 The Oceanview Open pit;
 The Oceanview rock pile; and
 The Oceanview portal site.

The reclamation activities proposed for these individual developments are linked and presented as a single
group, below.  Beginning in 2002, waste rock has been relocated from the rock pile into the pit, as part of
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the Mine’s progressive waste rock reclamation program, such that all but a remnant quantity of waste
rock remain and the pit has been backfilled to provide positive drainage.  The portal site was previously
used as a temporary ore storage area and residual mineralized material was identified at the site in the
ESA program.

The end result of the proposed reclamation activities will be to reclaim the remnant waste rock from the
rock pile into the pit and to consolidate residual mineralized material at the portal site such that they can
then be covered with the a 2.2 m thick thermal barrier cover (Figure 18).  In this way, both of the
reclamation objectives are achieved.

The specific reclamation activities that are proposed are summarized as follows:

1. Reclaim the remnant waste rock from the rock pile into the pit;
2. Consolidate residual mineral contaminated soil at the portal site into one discreet area;
3. Cover the pit and consolidated pile at the portal with a thermal barrier cover of shale with a durable

cap of Twin Lakes Sand and Gravel;
4. Execute all activities according to a quality control program; and
5. Conduct performance monitoring as laid out in the Closure Performance Monitoring Plan.

These activities can be undertaken at any time and are proposed to be undertaken during the first year of
reclamation (2004).

It is important to recognize that the Oceanview area, similar to the Area 14 area, contained an unusually
high amount of fine grained surficial material that was mineralized with sulphides.  This is well
documented in geochemical profiling conducted in 1985.  With this in mind,  the reclamation activities
proposed for the site, target all mine related disturbances, but do not attempt to alter any natural pre-
mining impacts.  It is suggested, that attempts to do so can result in prolonged and increased impacts due
to additional disturbances created while attempting to remove the natural sources.

7.3.5 K-Baseline

The majority of the waste rock and other residual mineralized materials (ore) that were previously located
at the K-Baseline site were relocated underground prior to closure of the portal.  However, a relatively
small volume (est. 4,000 m3) remains at the site as identified through the ESA program.  This material
will be reclaimed to the East Open Pit, where it will be frozen into permafrost under the thermal cover
planned for the East Open Pit.

The ESA investigations also identified an estimated 7,400 m3 of hydrocarbon contaminated soil at the
previous fuel tank area.  This soil will be relocated into the underground mine via the East Portal,
following the requirements of the Waste Disposal Plan.
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These activities can be undertaken at any time and are scheduled to be undertaken during the first year of
reclamation (2004).

7.3.6 Area 14

A large portion of the waste rock at Area 14 was reclaimed under a test cover of shale in 1988.  As
described in the Covers Report and the Rock Piles and Open Pits Plan, the field observations gathered
from this instrumented test cover confirm its effectiveness and provided the basis for the design of
thermal barrier covers over other coarse-grained, unsaturated materials (i.e., the landfill facility and other
rock piles).

An additional 1,440 m3 of loose, mineralized material has been identified in the immediate area of the
portal (already sealed).  This material will be consolidated into a pile abutting the existing, reclaimed pile
at a grade not steeper than 3H:1V.  A thermal cover will then be placed over the pile with a thickness of
2.2 m consisting of shale overlain by a durable cap of Twin Lakes Sand and Gravel.  In this way, the
material will be frozen into permafrost.

The existing shale test cover does not have a durable cap layer and has a short sideslope (west side) that is
steeper than 3H:1V.  The existing cover will be completed according to the current design specifications
for other locations by placement of additional shale and the durable cap layer.

The ESA investigations also identified an estimated 300 m3 of hydrocarbon contaminated soil at the
previous fuel tank area.  This soil will be relocated into the underground mine, following the requirements
of the Waste Disposal Plan.

These activities can be undertaken at any time and are proposed to be undertaken during the first year of
reclamation (2004).

The Area 14 surface area, similar to the Oceanview area, was identified as containing an unusually high
amount of fine grained mineralized material prior to mining (mine geological information).  As such it
can be expected that mineralized traces will remain after CanZinco has completed appropriate
reclamation efforts.

7.4 Borrow Areas

CanZinco has worked a number of borrow areas on both Territorial lands, administered by Nunavut’s
Community Government and Transportation and, on crown land, administered by the Department of



N a n i s i v i k  M i n e  2 0 0 4  R e c l a m a t i o n  a n d  C l o s u r e  P l a n

(G.3 Nanisivik RCP.doc) 141 CanZinco Ltd.

Indian and Northern Development.  These have provided construction material, mainly shale, for building
foundation backfill, road beds, stockpile pads, and earthen dams including the West Twin Dike.

The principal borrow areas used by the mine have been:

 Road Quarry located 900 m north of the industrial site, which was a source of rip-rap for the dock and
most likely used as a source of backfill during construction of the industrial building;

 Landfill Quarry located along the road between the town site and the Industrial Site;
 Shale Hill;
 Mount Fuji;
 Area 14;
 East Twin; and
 a small clay pit 1,500 m east of the dock.

Not all of these borrow areas have been recently used and not all are proposed for use as part of the
reclamation activities.  The quarries that are proposed for reclamation use are:

 Road Quarry, for reclamation of the Industrial Complex area;
 Landfill Quarry, for reclamation of the landfill facility;
 Shale Hill, for reclamation of the East Adit, K-Baseline and Oceanview areas;
 Mount Fuji, for reclamation of the WTDA;
 Area 14, for reclamation of the Area 14 area;
 West Twin, for reclamation of the WTDA;
 East Twin, for reclamation of the WTDA; and
 East/West Twin Delta, for supply of Twin Lakes Sand and Gravel to all reclamation areas.

The Quarry Development and Reclamation Plan provides a description of the development and
reclamation plan for all borrow areas used in the reclamation activities.

In general, the method used to recover the borrow material is to utilize a combination of ripping and
drilling/blasting to unconsolidate the material for excavation.  The material will then be loaded and hauled
via mobile heavy equipment to its destination.

Reclamation activities focus on the physical aspects of the borrow sites.  The areas will be cleaned of
debris, garbage, wire, and unused explosives upon closure. Temporary water control berms will be
removed. Unused quarried material will be flattened, and used to re-grade uneven surfaces within the
quarry. The quarry floors will have a minimum slope of 1% to allow for adequate drainage.

All the rock slopes will have a final slope of 33o (1.5H : 1V), while all soil slopes will have a final slope
of 18o (3H : 1V).
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Erosion by surface water will be controlled with a combination of re-contouring, swales and berms. The
final locations of the swales and berms will be determined in the field, during the reclamation work. All
culverts will be removed.

7.5 Industrial Structures

7.5.1 Industrial Complex

The industrial complex contains the concentrator, DMS circuit, power plant, maintenance shops,
warehouse, administration and technical offices, and associated facilities. It is steel framed with metal
exterior cladding and cement block interior dividing walls.  It was built on a bedrock and reinforced
concrete foundation.

The Industrial Complex building, and all fixed internal equipment with the exception of the DMS plant,
has been purchased by a third party, Wolfden Resources Inc. (“Wolfden”).  Wolfden has also purchased
the concentrate loading facility as shiploading equipment as detailed below.  The industrial complex
building, and all fixed internal equipment are scheduled to be dismantled and prepared for shipping off
site in 2004/5.  Wolfden’s obligations also extend to dismantling of the DMS plant for CanZinco for
shipment to another BWR site.

In the event that Wolfden has not finalized arrangements to receive the equipment at the intended
destination in 2004, the dismantled equipment will be stored at the staging area at the Nanisivik dock.
This area has been used during operations as a staging area for storage/furtherance of sealift materials
throughout the operation of the mine.

The overall liability for reclamation of the industrial complex area resides with CanZinco.  While
Wolfden is obliged to CanZinco to reclaim the complex according to the approved Closure and
Reclamation Plan,  CanZinco will ultimately be responsible for this undertaking.

The warm and cold storage buildings and the compressor house (from which salvageable equipment will
be removed) will be dismantled and hauled underground by CanZinco. Office equipment and warehouse
supplies with salvage value will be sold, or shipped to other Breakwater properties. This may include
electric power generators, tailings pumps, shop machinery, tools, computers, and similar items. Any
remaining equipment and materials will be dismantled and hauled for final disposal as per the
Underground Waste Disposal Plan.

Concrete foundations will be swept clean and remain in place. All concrete footwalls which interfere with
final grading of the surface covers will be collapsed.  The foundations will then be covered with 2.2
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metres of shale and armouring material as per the landfill closure cover design to induce permafrost
aggradation and immobilize contaminant migration .  The areas will then be contoured similar to the
natural surroundings and will be appropriately graded to provide for drainage.

7.5.2 ANFO Facility

Two concrete block buildings are associated with the ANFO explosives facility.  A 1,000 litre fuel tank is
also part of this infrastructure. These facilities will be dismantled, decontaminated and then disposed in
the mine per the requirements of the Underground Waste Disposal Plan.

7.5.3 Concentrate Storage Building

The concentrate storage building in the dock area includes truck weigh scale, several conveyors and the
ship loader which was used to transfer concentrates from the storage building to the ships.  As mentioned
previously, this infrastructure has also been purchased by Wolfden Resources Inc.   The building,
shiploading equipment, feed conveyors and all associated equipment will be dismantled and shipped off
site in 2004/5.  Similar to the industrial complex equipment, in the event that Wolfden has not finalized
arrangements to receive the equipment at the intended destination in 2004, the dismantled equipment will
be stored at the staging area at the dock.

The concrete floor will be swept clean such that the SQRO’s are met.  The floor will then be covered with
0.5 m of shale, contoured to be similar to the natural surroundings and to provide positive drainage.

7.5.4 Other Industrial Buildings

Steel shipping containers are currently used for storage.  If in good condition, they will be shipped off site
and, if in a degraded condition, they will be hauled underground for disposal. Other small wooden
buildings utilized in mine operations include the dock lunchroom, furniture storage building, core shack,
mine rescue station, mine refuge stations, and tailings shack will be reduced by burning before
underground disposal.

7.6 Town Site

Features which make up the town site are the houses, bunkhouse, Pamo building, ice rink, church, Dome,
carpenter shop/food storage building, town site generating station, NorthwesTel equipment trailers,
government garage, and central government buildings/recreation centre.

The government garage and central government building belong to the Government of the Nunavut
Territory, along with the potable water system, utilidor and sewage systems, and 5 of the original 56
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housing units.  Reclamation of these structures is the responsibility of the GN.  The central government
building contains many community services, including the school, nursing station, RCMP office, fire hall,
gym and swimming pool, government maintenance shop, and space leased to the post office.
Reclamation of these facilities is the responsibility of others (the Federal Government and/or the GN).

The bunkhouse, Pamo building, and the housing units (single and multi-occupancy) belonging to
CanZinco are all scheduled to be dismantled. Reduced by burning and hauled underground when no
longer needed.

The carpenter shop/food storage building and the town site emergency power plant are steel construction.
They will be dismantled and sold or disposed underground. Useful electric generating equipment, shop
tools, freezer containers, and materials and supplies will be removed.

The Dome and the ice rink are prefabricated structures. They will be dismantled, burnt and/or disposed of
underground.

The church is a small wood building, which will be dismantled and removed.

An alternative approach, for ongoing use of some or all of the town facilities for other purposes, is under
consideration by a number of parties.  Discussions with various government agencies may result in a
transfer of ownership after decontamination.

The ESA investigations identified hydrocarbon contaminated soils (7,500 m3) in the town area, primarily
related to the home heating oil storage tanks.  The contaminated soil will be reclaimed to the underground
mine according to the requirements of the Waste Disposal Plan.  The town area will be scarified and
natural drainage channels through the area restored.

7.7 Hydrocarbon Storage and Dispensing Facilities

7.7.1 Tank Farm, Dock Area

The tank farm comprises 15 steel tanks of various sizes located in a lined and diked enclosure, which is
adjacent to the concentrate storage shed. There is sufficient storage for 13.9 million L of P60 diesel, 1.1
million L of Jet A1, 0.6 million L of gasoline and a waste products tank for motor oil, glycol, etc.  The
Government of Nunavut is currently leasing storage space for fuel in the tank farm.

It is anticipated that ownership of the facility will be transferred to a third party such that it will not be
dismantled and remediated as part of this reclamation plan.  Should this transfer not develop in the short
term, the tanks and associated infrastructure will be cleaned, purged and dismantled by a contractor
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specializing in this field. Any free phase waste products produced in the decontamination process will be
shipped for refining/disposal at an approved facility in southern Canada. The containment berm liner
would be removed and disposed underground according to the Waste Disposal Plan.

CanZinco is responsible for remediation of hydrocarbon contaminated soils that were identified in the
ESA investigations at the tank farm and dock areas. An estimated 7,500 m3 of hydrocarbon contaminated
soils  have been identified from previous operations in these areas.  This soil will be reclaimed to the
underground mine according to the requirements of the Waste Disposal Plan.  Areas disturbed during
reclamation will be backfilled and contoured to their surroundings.

7.7.2 Intermediate Day Tanks and Fueling Station

The Intermediate Day Tanks consist of: two 105,000 L diesel tanks and one 47,000 L gasoline tank
located in a diked and lined enclosure adjacent the industrial complex.  The fuel tanks and associated
supply pipelines will be removed, decontaminated and taken underground for disposal, or shipped out for
use elsewhere.

Gasoline was delivered by truck from the tank farm at the dock to the day tanks and pumped into the
gasoline storage tank. From there, it was dispensed at the main fueling station at the industrial complex,
largely as a convenience to private users. All components of the facility will be emptied, removed and, if
not sold, decontaminated and disposed underground.

7.7.3 End User Tanks

Numerous end user tanks are located around the mine site for a variety of purposes. All satellite tanks of
more than 1,000 litres capacity have secondary containment.

End user tanks have been located at the following locations:

1. Adjacent to the West Open Pit (fueling station);
2. WTDA near tailings shack (fueling station);
3. ANFO facility;
4. A portable tank was moved between Ocean View and East Adit depending on where mining activities

were taking place;
5. Refuge stations, tailings shack and each building/residence in the town site have small independent

tanks (900 litre) for heating purposes;
6. Dome, transient centre, Pamo building, and carpenter shop (larger tanks for heating);
7. Stolport (occasionally, jet fuel was delivered from the tank farm to the small tanks at the Stolport for

chartered aircraft); and
8. The Area 14 mining area.
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All of the tanks listed will be emptied, removed, sold or decontaminated and disposed in the underground
mine.  Any secondary containment structures that are equipped with liners will have the liner removed
and disposed underground and will then be contoured to prevent accumulation of water. Petroleum
storage tanks located at the Nanisivik Airport, government garage, and government buildings are not the
responsibility of CanZinco.

The ESA investigations identified hydrocarbon contaminated soils at some of these locations, which will
be reclaimed to the underground mine according to the requirements of the Waste Disposal Plan.  The
individual areas and estimates of soil volumes are listed in section 7.11.  Any excavations for removal of
contaminated soil will be backfilled with local materials and contoured to prevent ponding of water.

7.7.4 Other Petroleum Product Storage

Other petroleum products include lubricants, solvents, and minor specialty products.  They may be stored
in large containers outside or small containers indoors.  Access to these storage areas continues to be
restricted.  Reclamation will include salvage (return to supplier), on-site incineration or shipment off site
for destruction/recycling as appropriate.

7.8 Industrial Complex Yard Area

The Industrial Complex yard area includes all of the developed area in the immediate vicinity of the
Industrial Complex, including the bone yard, the cold and warm storage buildings and the outdoor
warehouse yard.

The ESA investigations identified soil contaminated with both hydrocarbon and metals (est. 24,150 m3) in
this area which will be removed to the underground mine following the requirements of the Waste
Disposal Plan.  An additional 2,500 m3 of hydrocarbon contaminated soil is considered possible beneath
the floors of the maintenance shop and the powerhouse.

The ‘bone yard’ was used for the temporary storage of repairable and unrepairable equipment and other
materials.  All remaining equipment will be decontaminated (if required) and disposed of into the
underground mine according to the Waste Disposal Plan.

The ESA investigations also identified soil contaminated with metals (est. 7,150 m3) in this area.  This
soil will be consolidated into the area occupied by the concrete slab floors of the Industrial Complex,
subsequent to the required leveling of footwalls and tall pedestals.  That area will be covered with the
same thermal barrier cover proposed for the landfill facility and the rock piles.  That is, a 2.2 m thick
cover consisting of shale overlain by a durable cap of Twin Lakes Sand and Gravel.  In this way, the
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metal contaminated soil and any contaminants that may be present under the concrete slabs will be frozen
into permafrost.  The alternate approach of breaking these thick slabs into relatively small pieces for
disposal into the underground mine is not considered to provide any substantive environmental benefits to
outweigh the extra time and effort required to conduct the work.

A roadway capable of providing safe passage of heavy equipment and fuel haulage trucks through the
Industrial Complex area is required and the grading/covering work will be done in such a manner that
road access is preserved.

7.9 Other Disturbed Areas

7.9.1 Stolport

The Stolport was used during the construction phase of the project and more recently during exploration
activities as an airstrip for small aircraft. Little remains of the original installations other than the runway
strip and a number of runway light posts. The strip is an area where the ground has been smoothed out
and requires little reclamation. The runway lights posts will be removed.

The ESA program identified small quantities of hydrocarbon (est. 2,250 m3) and metal (est. 450 m3)
contaminated soil at the STOLport, which will be relocated into the underground mine per the
requirements of the Waste Disposal Plan.

Telecommunications equipment is installed adjacent to the old Stolport airstrip. The equipment comprises
satellite dish antennas, small electrical equipment buildings, and radio antennas, which belong to
NorthwesTel.  NorthwesTel will be responsible for removal of all their equipment and structures and to
complete adequate reclamation of these areas.

7.9.2 Dock Area

The dock at Nanisivik was constructed by the mine for the Federal Government and, therefore,
reclamation of the dock infrastructure is the responsibility of the Federal Government.

The ESA program identified hydrocarbon (est. 10,300 m3) and metal (est. 9,000 m3) contaminated soil in
the dock area which is the responsibility of CanZinco to remediate.  This soil will be relocated into the
underground mine per the requirements of the Waste Disposal Plan.

Reclamation of the tank farm, the concentrate storage shed and the ship loader, which are also in the dock
area, is described elsewhere.
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7.9.3 Roadbeds

The roads servicing the dock, airport, East Twin Lake, and the town site belong to the Government of the
Nunavut Territory.  The ESA program identified metal contaminated soil (est. 15,750 m3) on the road
surface between the Industrial Complex and the dock area.  This soil will either be relocated into the
underground mine, per the requirements of the Waste Disposal Plan, or reclaimed as part of the Industrial
Complex yard area as described elsewhere.

A roadway capable of providing safe passage of heavy equipment and fuel haulage trucks to the dock area
is required and the soil remediation work will be done in such a manner that road access is preserved.

Service roads in the mine area and at the West Twin Disposal Area are the responsibility of the Mine.
These roads were investigated as part of the ESA program and, except for small discreet areas near
mining areas, were found to be free of mineralized rock.  The proposed remediation for those discreet
areas is incorporated into the Rock Piles and Open Pits Plan.

Any section of a roadbed that causes an interruption to natural drainage will be breached and contoured.
All culverts will be removed.  However, this will be done is such a manner to provide safe light vehicle
access to each of the mining areas for environmental monitoring purposes.

7.9.4 Underground Openings

In addition to the main underground mine, several satellite areas (Oceanview, K-Baseline, and Area 14)
have operated during the mine life.  There are eight openings to the main underground workings. In
addition, there are portals at the Oceanview, K-Baseline and Area 14 sites.  These portals have not been
utilized since mining activities ceased.  There is also a ventilation raise to surface at Oceanview.

All underground portals are in competent native rock. Support culverts at three portals (09 South, 17
North, and K-Baseline) will be taken out before the portals are buried.  All other portals will be, or
already have been, buried with rock cover to prevent access and contoured to conform to the local
topography.

There are two raises that come to the surface: one raise comes to surface near Shale Hill from the main
underground mine and the second comes from underground workings at Oceanview. These raises will be
backfilled and sealed.
   

Ventilation, safety and access to the waste disposal areas in the main underground workings will be
maintained throughout the period of active reclamation and building tear down work and, therefore, final
sealing of the openings necessary for this work will be one of the last activities at the site.
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These activities will conform to all applicable requirements of the Mines Act.

7.9.5 East Adit Treatment Facility

The East Adit treatment facility contains residual metal contaminated soil for the lime treatment of runoff
water.  A soil volume of 600 m3 was identified in the ESA investigations.  This soil will be removed into
the underground mine following the requirements of the Waste Disposal Plan.

Ultimately, the two dikes that form the treatment ponds will be breached such that natural drainage
patterns are restored to the area.  This will occur subsequent to the Water Board’s approval that the
facility is no longer required as a contingency against non-compliant runoff water.

7.10 Chemicals

7.10.1 Mill Reagents

The mill concentrator required a number of bulk chemicals for efficient recovery of metals from the ore
fed to the mill. For example, hydrated lime is used to control the process pH (as well as water treatment at
the East Adit Treatment Facility) and copper sulphate and xanthates were used to control the flotation
grade and recovery of final concentrates.

The on site supply of mill reagents was stragically managed to minimize the volume remaining on-site at
mine closure in 2002.  The relatively small amount of residual reagents that represent an environmental
risk will be shipped off site for re-use or destruction.

7.10.2 Other Chemcials

Bulk ammonium nitrate was supplied in 750 kg tote bags and mixed with diesel fuel at the ANFO facility
to make the explosive used for most of the blasting operations in the mine. The tote bags were stored in
the dock area until delivered to the ANFO facility.  Surplus inventory at closure will be returned to the
supplier or sent to other operations.

Bulk calcium chloride salt was delivered in 1,000 kg tote bags and stored in the dock area until delivered
to temporary storage near the mill or in the mine. Calcium chloride brine was required for diamond
drilling as the drill flushing water.  For reclamation, the mixing tank will be removed and taken
underground.  Surplus inventory at closure will be returned to the supplier or sent to other operations.

Paints were kept and mixed in the carpenter shop.  Janitorial supplies and kitchen cleaning agents were
kept in the warehouse or near the point of use and consumed in the recommended manner. The use of
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shop supplies like starting fluid was controlled.  Surplus inventory will be returned to supplier or
otherwise disposed off site.

Specialty chemicals used in the assay and metallurgical laboratories were stored in the work areas.  The
unused stocks will be neutralized, destroyed, or removed from site as appropriate.

7.11 Contaminated Soil Volumes

The ESA investigations identified hydrocarbon and metal contaminated soil in various locations around
the mine site (Figure 19).  The locations identified were largely as anticipated give the mine operating
activities that took place.

The determination of hydrocarbon contamination is based on the Canada Wide Standards for Petroleum
Hydrocarbon Contamination published by the Canadian Council of Ministers of the Environment, as
updated in 2001.  The determination of metal contaminated soil is based on the site-specific SQRO’s that
were developed for and are described fully in the HHERA Report.

For the purposes of compiling the estimated soil volume estimates for this reclamation plan, soil that was
identified as being co-contaminated with both hydrocarbons and metals was considered to be hydrocarbon
contaminated soil.

The total estimated volumes of contaminated soil, based on the ESA investigations, are:

 Contamination with hydrocarbon and with both hydrocarbons plus metals: 56,950 m3; and
 Contamination only with metals: 32,950 m3.

A breakdown of the estimated volumes of contaminated soil is provided in Appendix M and summarized
as follows:

 Dock area, including tank farm: 10,300 m3 with hydrocarbons and 9,000 m3 with metals;
 Road surface from the Industrial Complex to the dock: nil with hydrocarbons and 15,750 m3 with

metals;
 Industrial Complex: 26,650 m3 with hydrocarbons and 7,150 m3 with metals;
 Town site: 7,500 m3 with hydrocarbons and nil with metals;
 Landfarm cell: 750 m3 with hydrocarbons and nil with metals;
 STOLport: 2,250 m3 with hydrocarbons and 450 m3 with metals;
 East Adit Treatment Facility: nil with hydrocarbons and 600 m3 with metals; and
 Day tanks and storage areas in mining areas: 9,500 m3 with hydrocarbons and nil with metals;
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The proposed remedial activities for these areas are described in the appropriate subsections of Section 7.
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8. Northern Community Benefits

Implementation of the Closure and Reclamation Plan will continue to provide benefits and opportunities
to northern businesses and residents and, particularly, to businesses and residents of the Hamlet of Arctic
Bay.  These will include:

1. Improved access to and across the mine site;
2. Local sales of tools, computers, furniture and other items;
3. Employment during tear down and reclamation work;
4. Employment during period environmental monitoring work;
5. Training opportunities related to work and contract services; and
6. Possible transfer of infrastructure to GN for continued use.

8.1 Land Use Benefits

The reclamation activities that are described in this report are intended to return the mine site to a
condition that is safe both for the environment and for people.  Local residents and visitors to the area will
be able to safely pursue the same land use activities that existed prior to the mine’s construction.

Even in its reclaimed state, some additional land use benefits may be available to local residents.  For
example, the public road from Arctic Bay to the mine site and the mine road towards Kuhulu Lake will
provide easier access to the Kuhulu Lake area than there was previously.

8.2 Sale of Goods

Arctic Bay community members have consistently expressed a strong interest in obtaining surplus goods
from the site.  This includes small tools, furniture, computers, appliances and other goods that are not
practical to ship off-site for use at other CanZinco mine sites but have some usefulness nonetheless.

CanZinco will communicate directly with the Hamlet of Arctic Bay through the liaison officer throughout
the closure and reclamation process to provide opportunities for obtaining such goods.
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8.3 Employment and Contracting

Arctic Bay community members have consistently expressed a strong interest in participating in the
reclamation activities that will be undertaken at the mine site.  CanZinco will ensure that all opportunities
for employment with CanZinco or with on-site contractors are brought to the community for their
potential involvement.

It is anticipated, at this time, that a large portion of the job opportunities that would be available through
the 2-year reclamation period would involve heavy equipment operators, shipping and freight assistants,
technical field assistants, administrative staff and the like. It is likely that these positions could be filled
by residents of Arctic Bay who have already received training and experience from previous employment
at the Nanisivik mine.

Some of the reclamation work will be undertaken directly by CanZinco and some of the work may be
contracted.  Depending on specific qualifications that may be required for specialized work, northern Inuit
contractors will also be invited to provide competitive bids on contracted work.  CanZinco will encourage
all on-site contractors to maximize the opportunities provided to local residents.

8.4 Training

Many residents of Arctic Bay will already be trained and experienced at some of the required jobs
through previous work at the mine or at other industrial sites.  However, there may be some job
opportunities which could be filled by residents of Arctic Bay but for which they are not already trained
and experienced.

CanZinco will be mindful of these types of opportunities and will work with the liaison officer and the
Government of Nunavut to provide training for local residents who are interested and qualified to enter
training programs.

It is anticipated, at this time, that a large portion of the training opportunities will be for jobs that will
carry on past the immediate needs of the 2-year reclamation period and last through the following 5-year
period of environmental monitoring.  Directing the training at jobs that have a long term requirement
would make the most beneficial use of the time and effort put into the training and would provide the
most benefit to the local people involved.  In this event, the types of jobs to which training would be
directed might include:

 Environmental monitoring (collecting, analysing and shipping water samples or reading ground
temperatures);

 Industrial first aid (this will be a requirement for any field work);
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 Surveying (grade control or environmental monitoring for ground stability);
 Construction quality assurance and control (sample collection and field condition records);
 Photo documentation (records of reclamation stages or underground disposal record); and
 Post-closure site inspections.

Once the 2-year period of active reclamation is complete, CanZinco does not plan to have personnel at the
site full time.  For this reason, it will be CanZinco’s interest to participate in the training of interested and
qualified people for jobs that are required at the mine site.  This may, ultimately, reduce the number of
trips that CanZinco personnel need to make to Nansivik.  However, the community of Arctic Bay and the
Government of Nunavut will also have leading roles to play in any long term training program.
Therefore, CanZinco will work in partnership with these groups, and with the individuals involved, to
make any training programs a success for all involved.

8.5 Possible Continued Use of Mine Facilities

CanZinco believes the on-going use of Nanisivik mine facilities would provide benefits to northern
residents and is committed to working collaboratively with organizations and individuals who are
interested in developing concepts for continued use of some or all of the mine facilities.

Community members have consistently expressed a strong interest and desire in having some or all of the
mine facilities remain in place.  The road network is one example of mine infrastructure that has been
specifically put forward by the community as a desirable element to remain after mine reclamation.  The
concept of a regional training centre for equipment operation, trades and other jobs has been expressed by
community members as a positive concept.

The Government of Nunavut is conducting two projects regarding the Hamlet of Arctic Bay and
Nanisivik.  One project has investigated the social and economic impacts that closure of the Nanisivik
mine will have on the Hamlet of Arctic Bay.  The other project has identified and evaluated concepts that
would allow for the continued use of some or all mine facilities.  CanZinco has and will continue to
contribute to these projects as available resources allow and as requested by the Government of Nunavut.

Even in light of these studies, CanZinco is required to proceed with closure and reclamation activities in
an efficient and timely manner.  This is because of:

1. Legal requirements of the Water Licence;
2. Additional “care and maintenance” costs which are borne by CanZinco while reclamation activities

are delayed; and
3. Increased risk of impact from environmental liabilities if remediation activities are delayed.
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All of the reclamation work is scheduled to be undertaken in 2004 and 2005.  Discussions with interested
parties will continue through this period, but the opportunities for ongoing use of facilities will rapidly
diminish once the reclamation activities are underway.  For this reason, CanZinco has made all parties
who have been involved in discussions to date aware of the timeframes and implications.
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9. Closure and Reclamation Monitoring

The Closure and Reclamation Monitoring Plan, Appendix F, provides a full description of the rationale
for the proposed monitoring activities and detailed descriptions of the proposed activities.  This
information is summarized below.

9.1 Introduction

9.1.1 Objectives

The Monitoring Plan is designed to provide information related to two fundamental objectives:

1. Identification of the immediate needs for site management and the provision of diligent
environmental protection activities; and

2. Assessment of the overall performance of reclamation measures.

The proposed mine reclamation activities are designed to stabilize the site (both chemically and
physically) and provide for appropriate land use.  Monitoring information should also provide the means
of assessing when the site has achieved, as nearly as possible, “walk-away” status.  This approach is
environmentally and economically superior to those sites that require routine long term maintenance or
perpetual water treatment.

9.1.2 Monitoring Periods

The Monitoring Plan, therefore, has been developed in the context of two time periods: the Reclamation
Period; and the Closure Period.

The Reclamation Period encompasses the period of active physical reclamation of the mine site and the
completion of the major activities proposed in the Mine Closure Plan.  This period is currently anticipated
to be of two-years duration: 2004 and 2005. During the Reclamation Period, sufficient manpower will be
present at the site to follow a rigorous monitoring schedule.  The monitoring activities will be carried out
by the on-site personnel under the direction of an environmental coordinator.  The rigorous schedule will
satisfy the need for rapid feedback of environmental information to the reclamation managers.  This will
be an important means of managing the reclamation activities and ensuring appropriate protection of the
environment is maintained.

The Closure Period immediately follows the Reclamation Period.  During the Closure Period, only
relatively minor maintenance work is planned at the mine site and monitoring will be focused on
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providing information for assessing the performance of the reclamation measures.  The Closure Period is
designed for a duration of 5 years subsequent to the Reclamation Period, from 2006 to 2010.  As there
will not be a continuous manpower presence at the mine site during the Closure Period, the monitoring
programs will be carried out during discreet site visits and, to as great a degree as practical, by trained,
local technical assistants from the community of Arctic Bay.  The use of local assistants, working under
the direction of an environmental manager, is anticipated to increase throughout the Closure Period as
training increases the technical capabilities of the assistants.

Despite the fact that the closure monitoring period is defined as 5 years (until 2010), it is understood that
the overall timeframe for the Monitoring Plan is somewhat “open-ended”.  Environmental performance
monitoring will continue until sufficient data has been collected to confirm that long term behaviour of
the site will meet the reclamation objectives.

9.1.3 Review and Reporting of Information

In order for the Monitoring Plan to be successful, the information that is collected must be reviewed and,
where necessary, acted upon in a timely manner.  This includes review and action by CanZinco for site
management purposes and review and action by the NWB or CanZinco regarding compliance with the
terms of the Water Licence.

The initial review of monitoring information will be made by CanZinco immediately upon receipt of the
information.  Where appropriate, CanZinco will consult with expert consultants and will take proactive
actions to maintain compliance with the Water Licence.  This will include the immediate implementation
of contingency plans which are aimed at addressing deficiencies in the plan as well as any unforeseen
events.  (Contingencies for each of the major components of the Closure and Reclamation Plan are
included with the specific reports for these areas which are appended to this document.)

A quarterly data report will be filed with the NWB in compliance with Part H, Item 30 of the Water
Licence.  It is anticipated that the file would then be posted, thus providing public access and an
appropriate level of transparency into the monitoring process.

An annual environmental report will also be filed with the NWB in compliance with Part B, Item 16 of
the Water Licence.  This report will include a review and comparison of the information with previous
year’s data and will identify any developing spatial or temporal trends.  It is anticipated that this report
will also be posted and will allow all parties to assess the performance of the reclamation actions to that
date

A Comprehensive Assessment Report that summarizes information garnered from the data will be filed
with the Nunavut Water Board in 2010.  The report will follow the Terms of Reference which are
required under Part G, Item 22 of the Water Licence.  This report will assess the “environmental stability”
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of the site in consultation with the appropriate communities, agencies and organizations.  Based on the
collected data, long term projections will be made on the expected behaviour of the site.  If this review
demonstrates that the site is currently stable and is expected to stay stable in the long term, then CanZinco
will anticipate a release from further monitoring obligations.

9.1.4 Metal Mine Effluent Regulations (MMER)

The MMER (under the Fisheries Act and enforced by Environment Canada) came into effect in June
2002. Nanisivik Mine was in operation when the MMER came into effect and is therefore bound by the
regulations. Additionally, as part of the Nanisivik Water Licence the NWB has included the monitoring
stipulations required by the MMER.

In accordance with the Fisheries Act, all mines regulated under the MMER are required to conduct
periodic Environmental Effects Monitoring (EEM) studies. Given that Nanisivik ceased production in
September 2002, and notified Environment Canada in July 2003 of its intention to achieve “Closed Mine
Status” the Mine falls under Part 4 of the MMER, which deals specifically with closed mines.  As
described in Part 4 of the MMER, the mine is required to conduct a Final Monitoring study within a three
year period (i.e. July 2006).

Nanisivik submitted an EEM program design in February 2003 for approval.  Once approved, the study
will be carried out and reported on. The EEM program work is anticipated to focus primarily on receiving
water in Twin Lakes Creek and Strathcona Sound.

Although the objectives of the EEM program will differ somewhat  from those of this reclamation
performance monitoring program, the information that is generated from the EEM program will clearly be
of interest to the ongoing assessment of the performance of the reclamation plan. The information
generated from the EEM program will be incorporated into each annual report submitted to the NWB.

9.2 Water Quality Monitoring

9.2.1 Approach

The general approach taken to the design of the water quality monitoring plan is to:

1. fulfill the requirements of the Water Licence;
2. fulfill the general objectives of the Reclamation Performance Monitoring Plan by:

(a) collecting location-specific information to monitor the success of location-specific reclamation
measures; and

(b) collecting general information to assess the quality of water entering Strathcona Sound;
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3. work in concert, as appropriate, with the monitoring provisions of the MMER as enforced by
Environment Canada; and

4. carry forward existing monitoring locations such that trends spanning the mine-closure milestone can
be assessed.

In the context of this Reclamation Performance Monitoring Plan, the following locations are proposed as
being considered Final Discharge Points:

1. Outflow from the West Twin Reservoir (referenced in the Licence as station 159-4); and
2. Outflow from the East Adit Treatment Facility (referenced in the Licence as station 159-12.

The outflow from the West Twin Reservoir is anticipated to flow continuously through the summer
season (anticipated mid-May to mid-September).  This outflow will include runoff from the reclaimed
Surface Cell, Test Cell and Reservoir areas.  The flow immediately mixes with outflow from East Twin
Lake and passes into Twin Lakes Creek, which reports to Strathcona Sound.

The East Adit Treatment Facility is scheduled to remain in place until runoff from the disturbed areas has
returned to pre-mining conditions, which are known to have contained elevated metal concentrations.  At
that time, and subject to the NWB’s approval, the treatment facility will be dismantled and the two ponds
removed.  The proposed monitoring stations will not be altered except that location 159-12 will be
representative of runoff from the reclaimed East Open Pit area, rather than a “Final Discharge Point”.

All of the proposed water sampling stations (Figure 20) are located in discreet flowpaths where water
collects and can be sampled at a consistent location.  Each sampling event will also include sampling of
ephemeral surface seeps that may be observed and that appear to relate directly to any of the reclaimed
areas of the mine site.  It is anticipated that such seeps will only be present during freshet or immediately
following a substantial rainfall event.

9.2.2 Reclamation Period

Monitoring during the Reclamation Period will focus on the environmental effects of the reclamation
activities, which include covering tailings, relocating tailings, reclamation of rock piles and open pits,
covering of the landfill facility, remediation of contaminated soils and possible operation of the east adit
water treatment plant, if necessary.

The on-site laboratory is no longer equipped to perform metal analyses and, therefore, these parameters
will be determined at an off-site laboratory.  The laboratory that is used will be accredited by the
Canadian Association of Environmental Analytical Laboratories.  Analyses for total suspended solids will
continue to be conducted on-site.
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Table 8 lists the proposed frequencies of sampling and parameters to be determined during the
Reclamation Period.

Table 8. Water Quality Monitoring – Reclamation Period

Station Description Field
Parameters1 Flow2 Laboratory

Parameters3,4

Twin Lakes Creek Watershed
NML-23 Outflow from East Twin Lake W 2W 2W – T, S,TSS

159-4
Outflow from West Twin Disposal
Area

D D W – T, S,TSS

159-9    Twin Lakes Creek stream crossing W - 2W – T, S, TSS

200-7
Twin Lakes Creek upstream of
waste rock piles W - 2W – T, S, TSS

159-11
Twin Lakes Creek downstream of
waste rock piles W - 2W – T, S, TSS

200-3
Twin Lakes Creek downstream of
natural sulphide outcrop W - 2W – T, S, TSS

159-10
   Twin Lakes Creek upstream of  west

townsite tributary
W - 2W – T, S, TSS

159-6
Outlet of Twin Lakes Creek into
Strathcona Sound

W 2W 2W – T, S,TSS

Chris Creek Watershed
159-15 Chris Creek upstream of Area 14 W - 2W – T, S, TSS

159-16    Chris Creek downstream  Area 14 W - 2W – T, S, TSS

159-14
Chris Creek downstream of K-
Baseline W - 2W – T, S, TSS

159-13 Chris Creek downstream of East Adit W - 2W – T, S, TSS

159-17
Chris Creek outlet into Strathcona
Sound W - 2W – T, S, TSS

East Adit Treatment Facility (prior to reclamation of the facility)

159-12B
Upstream flow into East Adit
Retention Pond W - 2W – T, S, TSS

159-12
Discharge from East Adit Retention
Pond

D D W – T, S,TSS

159-12A
East Portal Creek flow into East Adit
Catchment Pond W - 2W – T, S, TSS

East Adit Treatment Facility (subsequent to reclamation of the facility)

159-12B
Upstream flow into East Adit
Retention Pond W - 2W – T, S, TSS

159-12
Discharge from East Adit Retention
Pond

W W 2W – T, S,TSS

159-12A
East Portal Creek flow into East Adit
Catchment Pond W - 2W – T, S, TSS
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Station Description Field
Parameters1 Flow2 Laboratory

Parameters3,4

Oceanview Watershed

159-18
Run off from Oceanview Open Pit
area W - 2W – T, S, TSS

159-19 Discharge from Oceanview sump W - 2W – T, S, TSS
Landfill Watershed

NML-26 Surface flow at toe of Landfill W 2W 2W – T, S, TSS

NML-30
Downstream of Landfill – west
drainage system W 2W 2W – T, S, TSS

NML-29
Downgradient of Landfill – east
drainage system  (intermittent surface
flow)

W 2W 2W – T, S, TSS

TP02-95
Groundwater well downgradient of
the Landfill

2A - 2A – D, S, TDS

TP02-97
Groundwater well downgradient of
the Landfill

2A - 2A – D, S, TDS

TP02-102
Groundwater well downgradient of
the Landfill

2A - 2A – D, S, TDS

TP03-387
Groundwater well downgradient of
the Landfill

2A - 2A – D, S, TDS

Notes: D=daily; W-weekly; 2W=every 2 weeks; M=monthly; 2A=twice per year (early/late summer).

1. Field Parameters include: pH, conductivity, temperature.

2. Flow measurement may be by velocity measurement, staff gauge or other direct measurement.

3. All metals analyses to include hardness.
T=total metals, D=dissolved metals; S=sulphate; TSS=total suspended solids; TDS=total
dissolved solids.

4. TSS determinations may be conducted at the on-site laboratory; other determinations to be made an

accredited off-site laboratory.

9.2.3 Closure Period

Water quality monitoring through the Closure Period will focus on collecting information necessary to
evaluate the effectiveness of the reclamation measures.  The monitoring schedule is reduced through the
Closure Period in anticipation of monitoring results that confirm the effectiveness of the reclamation
measures.  If this is not the case, then the monitoring schedule would be amended to collect the
appropriate information.

There will not be a continuous manpower presence on the mine site during this period and sampling will
be conducted during discreet site visits. The on-site laboratory is no longer equipped to perform metal
analyses and, therefore, these parameters will be determined at an off-site laboratory.  The laboratory that
is used will be accredited by the Canadian Association of Environmental Analytical Laboratories.
Analyses for total suspended solids will continue to be conducted on-site or in Arctic Bay.
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Tables 9 and 10 list the proposed frequencies of sampling and parameters to be determined during the
Closure Period for Years 1-2 and Years 3-5, respectively.

Table 9.  Water Quality Monitoring – Closure Period Years 1 and 2

Station Description Field
Parameters1 Flow2 Laboratory

Parameters3,4

Twin Lakes Creek Watershed
NML-23 Outflow from East Twin Lake W 2W 2W – T, S,TSS

159-4
Outflow from West Twin Disposal
Area

W W 2W – T, S,TSS

159-9    Twin Lakes Creek stream crossing W - 2W – T, S, TSS

200-7
Twin Lakes Creek upstream of
waste rock piles W - 2W – T, S, TSS

159-11
Twin Lakes Creek downstream of
waste rock piles W - 2W – T, S, TSS

200-3
Twin Lakes Creek downstream of
natural sulphide outcrop W - 2W – T, S, TSS

159-10
   Twin Lakes Creek upstream of  west

townsite tributary
W - 2W – T, S, TSS

159-6
Outlet of Twin Lakes Creek into
Strathcona Sound

W 2W 2W – T, S,TSS

Chris Creek Watershed
159-15 Chris Creek upstream of Area 14 W - 2W – T, S, TSS

159-16    Chris Creek downstream  Area 14 W - 2W – T, S, TSS

159-14
Chris Creek downstream of K-
Baseline W - 2W – T, S, TSS

159-13 Chris Creek downstream of East Adit W - 2W – T, S, TSS

159-17
Chris Creek outlet into Strathcona
Sound W - 2W – T, S, TSS

East Adit Treatment Facility (prior to reclamation of the facility)

159-12B
Upstream flow into East Adit
Retention Pond W - 2W – T, S, TSS

159-12
Discharge from East Adit Retention
Pond

W W 2W – T, S,TSS

159-12A
East Portal Creek flow into East Adit
Catchment Pond W - 2W – T, S, TSS

East Adit Treatment Facility (subsequent to reclamation of the facility)

159-12B
Upstream flow into East Adit
Retention Pond W - 2W – T, S, TSS

159-12
Discharge from East Adit Retention
Pond

W - 2W – T, S,TSS

159-12A
East Portal Creek flow into East Adit
Catchment Pond W - 2W – T, S, TSS
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Station Description Field
Parameters1 Flow2 Laboratory

Parameters3,4

Oceanview Watershed

159-18
Run off from Oceanview Open Pit
area W - 2W – T, S, TSS

159-19 Discharge from Oceanview sump W - 2W – T, S, TSS
Landfill Watershed

NML-26 Surface flow at toe of Landfill W 2W 2W – T, S, TSS

NML-30
Downstream of Landfill – west
drainage system W 2W 2W – T, S, TSS

NML-29
Downgradient of Landfill – east
drainage system  (intermittent surface
flow)

W 2W 2W – T, S, TSS

TP02-95
Groundwater well downgradient of
the Landfill

2A - 2A – D, S, TDS

TP02-97
Groundwater well downgradient of
the Landfill

2A - 2A – D, S, TDS

TP02-102
Groundwater well downgradient of
the Landfill

2A - 2A – D, S, TDS

TP03-387
Groundwater well downgradient of
the Landfill

2A - 2A – D, S, TDS

Notes: D=daily; W-weekly; 2W=every 2 weeks; M=monthly; 2A=twice per year (early/late summer).

1. Field Parameters include: pH, conductivity, temperature.

2. Flow measurement may be by velocity measurement, staff gauge or other direct measurement.

3. All metals analyses to include hardness.
T=total metals, D=dissolved metals; S=sulphate; TSS=total suspended solids; TDS=total
dissolved solids.

4. TSS determinations may be conducted at the on-site laboratory; other determinations to be made an

accredited off-site laboratory.

9.2.4 Twin Lakes Creek Metal Loading Studies

The metal loading studies that were conducted and reported during mine operations will be continued
through the Reclamation Period and Closure Periods.  These continued studies will use the information
collected through the water quality monitoring program to estimate the loading of metals in Twin Lakes
Creek from various sources and to characterize temporal and spatial trends.  The metal loading studies
will be reported as a part of the Annual Environmental Reports filed with the NWB.
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Table 10.  Water Quality Monitoring – Closure Period Years 3 to 5

Station Description Field
Parameters1 Flow2 Laboratory

Parameters3

Twin Lakes Creek Watershed
NML-23 Outflow from East Twin Lake 2W 2W 2W – T, S,TSS

159-4
Outflow from West Twin Disposal
Area

2W 2W 2W – T, S,TSS

159-9    Twin Lakes Creek stream crossing 2W - 2W – T, S, TSS

200-7
Twin Lakes Creek upstream of
waste rock piles 2W - 2W – T, S, TSS

159-11
Twin Lakes Creek downstream of
waste rock piles 2W - 2W – T, S, TSS

200-3
Twin Lakes Creek downstream of
natural sulphide outcrop 2W - 2W – T, S, TSS

159-10
   Twin Lakes Creek upstream of  west

townsite tributary
2W - 2W – T, S, TSS

159-6
Outlet of Twin Lakes Creek into
Strathcona Sound

2W 2W 2W – T, S,TSS

Chris Creek Watershed
159-15 Chris Creek upstream of Area 14 2W - M – T, S, TSS

159-16    Chris Creek downstream  Area 14 2W - M – T, S, TSS

159-14
Chris Creek downstream of K-
Baseline 2W - M – T, S, TSS

159-13 Chris Creek downstream of East Adit 2W - M – T, S, TSS

159-17
Chris Creek outlet into Strathcona
Sound 2W - M – T, S, TSS

East Adit Treatment Facility (prior to reclamation of the facility)

159-12B
Upstream flow into East Adit
Retention Pond 2W - M – T, S, TSS

159-12
Discharge from East Adit Retention
Pond

2W 2W 2W – T, S,TSS

159-12A
East Portal Creek flow into East Adit
Catchment Pond 2W - M – T, S, TSS

East Adit Treatment Facility (subsequent to reclamation of the facility)

159-12B
Upstream flow into East Adit
Retention Pond 2W - M – T, S, TSS

159-12
Discharge from East Adit Retention
Pond

2W - 2W – T, S,TSS

159-12A
East Portal Creek flow into East Adit
Catchment Pond 2W - M – T, S, TSS

Oceanview Watershed

159-18
Run off from Oceanview Open Pit
area 2W - M – T, S, TSS
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Station Description Field
Parameters1 Flow2 Laboratory

Parameters3

159-19 Discharge from Oceanview sump 2W - M – T, S, TSS
Landfill Watershed

NML-26 Surface flow at toe of Landfill 2W 2W M – T, S, TSS

NML-30
Downstream of Landfill – west
drainage system 2W 2W M – T, S, TSS

NML-29
Downgradient of Landfill – east
drainage system  (intermittent surface
flow)

2W 2W M – T, S, TSS

TP02-95
Groundwater well downgradient of
the Landfill

A - A – D, S, TDS

TP02-97
Groundwater well downgradient of
the Landfill

A - A – D, S, TDS

TP02-102
Groundwater well downgradient of
the Landfill

A - A – D, S, TDS

TP03-387
Groundwater well downgradient of
the Landfill

A - A – D, S, TDS

Notes: D=daily; W-weekly; 2W=every 2 weeks; M=monthly; 2A=twice per year (early/late summer).

1. Field Parameters include: pH, conductivity, temperature.

2. Flow measurement may be by velocity measurement, staff gauge or other direct measurement.

3. All metals analyses to include hardness.
T=total metals, D=dissolved metals; S=sulphate; TSS=total suspended solids; TDS=total
dissolved solids.

4. TSS determinations may be conducted at the on-site laboratory; other determinations to be made an

accredited off-site laboratory.

9.3 Geothermal Monitoring

9.3.1 Approach

The general approach taken to the design of the geothermal monitoring plan is to:

1. fulfill the requirements of the Water Licence;
2. fulfill the general objectives of the Reclamation Performance Monitoring Plan by collecting location-

specific information to monitor the success of location-specific reclamation measures;
3. fulfill the objectives of the location-specific closure plans; and
4. carry forward existing monitoring locations that meet the current needs such that trends spanning the

mine-closure milestone can be assessed.
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In addition to existing instruments, additional geothermal monitoring instrumentation is anticipated to be
installed as part of the reclamation activities.

Four types of monitoring instruments are proposed: thermistors; thermocouples; frost gauges; and
vibrating wire piezometers.  These instruments have been successfully used on-site through mine
operations for the various specific purposes described below.

Thermistors and thermocouples are variants of one another but provide an actual temperature measure at
the location of the thermistor or thermocouple node. The frost gauge does not provide actual temperature
data but the depth of the thaw/frozen interface can accurately and easily be determined.  Vibrating Wire
Piezometers measure pore water pressures.

9.3.2 Reclamation Period

Monitoring during the Reclamation Period will focus on continuing the monitoring record at existing
instrumentation and collecting the initial readings from new instrumentation as it is installed.  New
instrumentation will be incorporated into the monitoring schedule as they become available.

The numbers of instruments to be monitored and the frequency of monitoring for the Reclamation Period
are shown in Table 11.

9.3.3 Closure Period

Geothermal monitoring through the Closure Period will focus on collecting information necessary to
evaluate the effectiveness of the reclamation measures.  The monitoring schedule is reduced through the
Closure Period in anticipation of monitoring results that confirm the effectiveness of the reclamation
measures.  If this is not the case, then the monitoring schedule would be amended.

There will not be a continuous manpower presence on the mine site during this period and monitoring
will be conducted during discreet site visits.  The numbers of instruments to be monitored and the
frequency of monitoring for the Closure Period are shown in Table 12.

9.4 Confirmatory Sampling of Soils

The remediation of contaminated soils is anticipated to involve the excavation of soils in some locations.
In these areas, on-site screening and confirmatory sampling will be conducted.

On-site screening will be utilized to finalize and refine, where necessary, delineation of the boundaries of
contamination to be remediated.  A contaminant concentration confirmation procedure will be
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implemented that will ensure that the remedial objectives are achieved in an efficient and timely manner.
The objective will be to capture at least 95% of soils containing contaminants in excess of the SQRO’s in
each remediation area.  Contaminant concentrations in any residual soils will not exceed twice the
SQRO’s.  This objective provides a realistic and achievable goal.

9.5 Physical Stability of Earth Structures

An annual inspection of earth structures, water diversions, rock slopes and soil covers by a professional
geotechnical engineer will continue, as per the established practice, through the Reclamation and Closure
Periods.

The inspection will be conducted during later summer (August/September) such that thaw conditions are
observed.  The engineer’s report will be filed, in its entirety, with the Nunavut Water Board as a
component of the annual environmental report.

The specific components of the mine site that will be explicitly included into the engineer’s inspection for
an assessment of physical stability will include:

 West Twin and Test Cell Dikes;
 West Twin Surface Cell Spillway;
 West Twin Reservoir Outlet;
 West Twin Tailings Cover;
 East twin Lakes outlet area;
 Landfill Cover;
 Area 14, East Open Pit and West Open Pit covers; and
 Oceanview and K-Baseline areas.

The engineer’s report will include a professional review and assessment of all thermal monitoring
information and flow information relevant to a physical stability assessment.  The engineer will provide
recommendations for any necessary physical maintenance work and for any necessary amendments to the
instrumentation monitoring schedule.

Additionally, on-site or local personnel will be trained by the geotechnical engineer to conduct more
frequent inspections of key components of the mine site.  An inspection protocol will be prepared by the
geotechnical engineer and provided to the inspection personnel such that the inspections are conducted in
a consistent manner and provide the most useful information for review by the engineer.
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Table 11.  Geothermal Monitoring – Reclamation Period

Area Instruments Frequency
West Twin Dike 16 existing thermocouples Monthly

3 existing thermistors Monthly
1 new VW piezometer Monthly

Surface Cell Area 4 existing thermocouples Monthly
9 existing thermistors Monthly
3 new thermistors Monthly
5 existing VW piezometers monthly
4 new shallow and 4 new deep VW piezometers monthly
2 new monitoring wells twice per summer
6 new frost gauges biweekly from June to Sept.

Toe of West Twin Dike 2 existing thermocouples monthly
1 existing thermistor monthly
1 new thermistor monthly

Test Cell Area 1 existing thermocouple monthly
2 new thermistors monthly
4 new shallow and 4 new deep VW piezometers monthly
2 new monitoring wells twice per summer
2 new frost gauges biweekly from June to Sept.

Test Cell Dike 2 existing thermistors monthly
And Toe Area 2 new thermistors monthly

1 VW piezometer monthly
2 new frost gauges biweekly from June to Sept.

Landfill 1 existing thermocouple Monthly
2 new thermistors Monthly
2 new frost gauges biweekly from June to Sept.

West Open Pit 1 existing thermocouple Monthly
1 new thermistor Monthly
2 new frost gauges biweekly from June to Sept.

East Open Pit 1 existing thermocouple Monthly
1 new thermistor Monthly
1 new frost gauge biweekly from June to Sept.

Area 14 2 existing thermocouples Monthly
1 new frost gauge biweekly from June to Sept.



N a n i s i v i k  M i n e  2 0 0 4  R e c l a m a t i o n  a n d  C l o s u r e  P l a n

(G.3 Nanisivik RCP.doc) 169 CanZinco Ltd.

Table 12.  Geothermal Monitoring – Closure Period

Area Instruments Frequency
West Twin Dike 5 thermocouples Quarterly

2 thermistors Quarterly
1 VW piezometer Quarterly

Surface Cell Area 6 thermistors Quarterly
9 VW piezometers Quarterly or until frozen
2 monitoring wells Once per summer
6 frost gauges Biweekly from June to Sept.

for Years 1 to 3
Toe of West Twin Dike 1 thermistor Quarterly
Test Cell Area 2 thermistors Quarterly

4 VW piezometers Quarterly or until frozen
2 monitoring wells Once per summer
2 frost gauges Biweekly from June to Sept.

for Years 1 to 3
Test Cell Dike and Toe Area 2 thermistors Quarterly

1 VW piezometer Quarterly or until frozen
2 frost gauges Biweekly from June to Sept.

for Years 1 to 3
Landfill 1 thermocouple Quarterly

2 thermistors Quarterly
2 frost gauges Biweekly from June to Sept.

for Years 1 to 3
West Open Pit 1 thermocouple Quarterly

1 thermistor Quarterly
2 frost gauges Biweekly from June to Sept.

for Years 1 to 3
East Open Pit 1 thermocouple Quarterly

1 thermistor Quarterly
1 frost gauge Biweekly from June to Sept.

for Years 1 to 3
Area 14 2 thermocouples Quarterly or until frozen

1 frost gauge Biweekly from June to Sept.
for Years 1 to 3
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9.6 Reporting to Nunavut Water Board

During the Reclamation and Closure Periods, monitoring will be conducted in accordance with the
Reclamation Performance Monitoring Plan and the terms of the Water Licence.  It is anticipated that
quarterly water quality data reports will continue to be submitted to the Nunavut Water Board.  These
reports would be submitted prior to the end of the subsequent month and would include water quality data
and a description of significant activities at the mine site.

An Annual Environmental Report would be prepared and submitted to the Nunavut Water Board by
March 1 of the subsequent year.  The report would provide a review and interpretation of all data
collected during the previous year including: water quality, ground temperatures, geotechnical inspection,
and other reclamation and closure monitoring studies.  The report will also include a comparison with
pre-closure data, where relevant and available, to establish longer term temporal trends and an indication
of the “direction” that the results are heading.  This report will include the complete report of the
Geotechnical Engineer on their annual inspection.

The Annual Environmental Report will also include any proposed amendments to the Reclamation
Performance Monitoring Program that are considered beneficial based on the current monitoring
information.

9.7 2008 Comprehensive Performance Review

The proposed Terms of Reference for a Comprehensive Performance Review will be submitted to the
Nunavut Water Board by March 1, 2007, as required by the Water Licence.  The intent for these terms of
Reference will be to describe a study that will provide a comprehensive review of all of the reclamation
performance monitoring information that describes the environmental status of the mine site as compared
to the reclamation objectives and that also describes the projected environmental conditions into the
future. The overriding purpose of the study would be to allow an assessment of the overall success of the
reclamation measures against the objectives and whether the Reclamation Performance Monitoring
Program can be safely discontinued at the end of 2010, as proposed.

It is anticipated that the Terms of Reference will undergo a technical review by the Nunavut Water
Boardd and that this review would be completed in 2007.  This would ensure that any proposed field
studies could be performed in 2008 and included into the study, to be concluded and submitted to the
Nunavut Water Board by the end of 2010.
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10. Schedule

The schedule for the completion of mine reclamation work can be broadly summarized as follows:

Timeframe Activity

2002 (September) Mine Closure
2003 Care and Maintenance Only
2004 Reclamation Activities
2005 Reclamation Activities
2006 to 2010 Environmental Monitoring

10.1 Activities Completed Prior to Mine Closure

Mining and milling operations were halted permanently on September 30, 2002.

Progressive Reclamation was undertaken prior to the cessation of mining and milling in order to take
advantage of the benefits of a fully staffed operation and, thereby, reduce the post-closure work
requirements.  These activities included:

1. Partial recovery of 09 rock pile to underground;
2. Partial recovery of 39 rock piles to East Open Pit;
3. Partial reclamation of Ocean View pit;
4. Partial reclamation of East Open Pit;
5. Partial reclamation of West Open Pit;
6. Continued placement of a shale cover on tailings in the Surface Cell;
7. Management of tailings pours to work towards achieving the desired closure contours for surface

drainage;
8. Shipment of surplus reagents and other hazardous materials off-site;
9. Shipment of surplus equipment off-site;
10. Initiation of the Environmental Site Assessment program;
11. Initiation of the Human Health and Ecological Risk Assessment process;
12. Response to regulator comments on Closure and Reclamation Plan;
13. Liaise with Hamlet of Arctic Bay; and
14. Continued discussions with interested stakeholders regarding alternatives for continued use of

mine facilities.
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10.2 Reclamation Period

All of the proposed reclamation activities are scheduled to be completed during 2004 and 2005.

CanZinco will continue to work diligently and collaboratively with all interested parties to identify,
develop and implement plans that would allow for the on going use of mine facilities.  However, these
opportunities will rapidly diminish once the reclamation activities are underway.

Some of the reclamation activities are sequential.  For example, relocation of tailings high spots in the
Reservoir Pond will be completed subsequent to the pond water level being drawn down.

10.3 Closure Period

Activities related to the Closure Period monitoring program, as described in Section 9, will be completed
during this period.

This will include the collection and reporting of monitoring information as well as any required
maintenance to reclaimed areas.
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Appendix A

Engineering Design of Reclamation Surface Covers

BGC Engineering Inc., February 2004
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Appendix B

Assessment of Surface Cell and Test Cell Taliks
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Appendix C

Quarry Development and Reclamation Plan
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Appendix D

West Twin Disposal Area Surface Cell Spillway Design

Golder Associates Limited, March 2004
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Appendix E

Nanisivik Mine Rock Piles and Open Pits Closure Plan

Gartner Lee Limited, February 2004
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Appendix F

Nanisivik Mine Reclamation and Closure Monitoring Plan
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Appendix G

2002 Phase II Environmental Site Assessment, Nanisivik Mine
Nunavut
Gartner Lee Limited, January 2003
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Appendix H

2003 Phase 3 Environmental Site Assessment, Nanisivik Mine
Nunavut
Gartner Lee Limited, February 2004
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Appendix I

Nanisivik Mine Human Health and Ecological Risk Assessment

Jacques Whitford Environment Ltd., October 2003
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Appendix J

West Twin Disposal Area Closure Plan

BGC Engineering Inc., March 2004
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Appendix K

Nanisivik Mine Waste Disposal Plan

CanZinco Ltd., March 2004
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Appendix L

Nanisivik Mine Landfill Closure Plan
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Appendix M

Memorandum, Nanisivik Mine, Predicted Volumes of Contaminated
Soil
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