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Background
ckwosiymi =z

October 15t, 2002 — NWB
approved a water licence
for the closure and
reclamation of Nanisivik
Mine, however certain
conditions must be met

January 30, 2003 —
CanZinco Limited submits
its Phase Il ESA, HHERA
reports to the NWB

March 29, 2003 —
Technical meeting held In
lgaluit to discuss these
submissions

End ol May, 2003 — NWB e
review and approve he
documents =
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Part |
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Phase Il Environmental Site
Assessment (ESA)

Xgibsdmd6 @ X?t=z KkNz=z
eub/s1z (ESA)




What Is the Phase || ESA and what does it
have to do with the Nanisivik Mine?
rh? xgilbsdmd6 @ xX?t=zi14 euDib6
xX/ml ck3 xgtcim5 NmyF4j5 V

o Study to understand the
contamination at the mine site

— What contaminants are
there?

— Where are they located?

— How much contamination is
there?

e Based on a detailed site visit,
which included soil sampling, as
well as historical information

» |t follows standards and
guidelines supported by the
Federal government (Canadian

e cspnilt4 gryNh4lt4
NDIN3gm4 s/Ciax3F=z 1
— ckwbg?5 hD3N3g5V
— Nu2x5 hD3N3g5 V
— cktQ hDNigibc3tQ? V
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xX/mBl cspnibscbhbiymds
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What different pieces of
Information make up the
ESA?
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1985 Soll metal survey
(*%u muECiubgd nFincim =z
cspn3bsol a

Soil samples from all
around the mine site were
taken

Occurred before the
disposal of tailings above-
ground; provides
“background” values

Soil metal concentrations
of zinc, lead and copper
were elevated in the town
and mine area

May be theresult of<
natural rock formations

e miC6 gxXxil

- “Wobdy6h6
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cspmJtitx?sJ6
ckwchbiymr Z K5
gryQOxDtQ A
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copper d=?y4 1 6nsMs3g5
kNoz1 Xx/ml s/CiblFsJ5
cio/=z1

STAG
PWIMWEZWEINGE ZIKO I8 15




Marine sediment studies
wh 505 cspnibsigs

o Several studies were = skXl4g5

taken before and CspnibsMsigs

during mining (1974- X LSCICER 00

20010) ximl

s/C4mx3ymo3t9 Q5

 There were elevated 61 (&$u5@))) J5H

levels of metals near < nFincliz

the mouth of the d?yinénsMsgs f=zb

creek before mining fQdizb ciQ/=w

s/CiaxMsgt9 Q5
e bifx d?yinqgb

e These levels have
“" _increased over time ﬁgoxﬁk

operations started



Alr and water quality stuaies

SJiz x/ml wus5 ckwbgigb5
cspn3bs9 it

 From 1997, CanZinco = !((&u, v8pfifs Canzinco

: - : cspncshiymds WIln=
has monitored air quality yMSUSG6 S/CHi SIFSIU
at the mine site

_ _ e cspnbtx6ymJi4 xgchblymds
e Extensive water quality wusb ckwsgi =z i4

studies have taken place — s/Clys3i g8K5

— Mine activities have nFincin= _
Increased metals ACPOOGyIE U/

concentrations into Twin ximB bEsjy5 vqilL4js

Lakes and Strathcona — NF4nciFsMaJ6
sound xgMu4 s/CibiFsJ6
_ West Adit
— Dominant source of metals .
is West Adit — WUSS ckwbigl = 4
iIs Wes it area 167354

: | i .
— from tailings area has been modym
good



2002 Soll Survey
2002 maC=z gxX4 csnibsiz

e A large number of soll e skigvi<ws cspniFsMs3gh
samples were taken by v8pf4f8i5 CanZinco
CanZinco’s consultants wcNw/3tbsJib cspnitid
from around the: sfiz csniLt4

— Town site — kNoz wkciFsJ6
— Industrial Complex — WICNW/3F5
_ DOCk Site Wdt3IxXoEF5
— Tailings Disposal — G

Facility — TF4b3F4 Wdtq9l
— Solid Waste Facility — x4biF4 WdtiJxks

— STOL Air Strip L o = = RS




So what were the main
contaminants of concern?
rh9o whmBI4NmaMsiIX5
hDiIN3gm g5 V

contaminants hDIN3gJ4 stxaJdi

— sshx B4u=z3g5 hD3N3g5
— Petroleum J J

Petroleum
Hydrocarbons Hydrocarbons
e Residues of diesel, o S?Z3ymi fwh
gasoline and greases wZystub, Zyub
xX/ml rudgub
— Metals _
— NFins 1 g5

o Cadmium, copper, zinc,

o s/Cwh W/sc53g5
XEtgp Cadmium,
COpPPER ZIne; aneieae




What were the findings for metal
contamination

ck9o cspMsiX5 nFinsi1g8i
hD3N3gc3a q8 14 sftXx

Oceanview

K-Baseline

East Adit Area

East Adit Treatment Facility
Areald

Areald Road

Tailings Pipeline/Dump Ponds
West Adit Area

Twin Lakes Creek

Wind Dispersed Tailings
Town

Industrial Complex Area

oG 0 ¢

s/Cib3F4 SMb3F4 Oceanview
s/CibiF4 K-Baseline
s/Cib3F4 East Adit Area

s/Cib3Fs5 wMz=Z nIm3nwF4
Adit Treatment Facility

s/Cib3F4 Areal4d

s/CibiIFox=zJ6 x3dt Areal4d
Road

TF3b3FsJ6 h9log9l byijs
s/Cib3F4 SMb3F4 West Adit Area
by3u=3g6

XKEj5 ti4bsCiX9oxymi =
TF/scb5b3g6

kNo=z wkciFsJ6
WICNwW/3ESJ5
er"leJ" SYVsigKs XAt

East




What were the findings for hydrocarbons
(fuel and grease) contamination?
ckio cspMsiX5 hDIN3gcim =z 4
cktQ Gs3hxl 4qugu4H hD3N3g n 4

 Oceanview s/Cib3F4 Oceanview

« K-Baseline s/Cib3F4 K-Baseline
 East Adit Area s/Cib3F4 East Adit Area
17N Refuge Station s/Clysgkb wiQ/sJ6 17N

o Areald Refuge Station
e \West Adit Area s/Cib3F4 Areald
e TOWN s/Cib3F4 West Adit Area

o Carpenter Shop kNo=z wkciFsJ6

e Land Farm eJoEF4
« STOL Airstrip gxX4b6F4 Land Farm

o Industrial Compliex uSh3EF 16
I » Dock Area o%bGFAf -



So what does this information mean to
the health of humans and animals at
the Nanisivik site?
ckwoz? bifx cspnibsymJs
wkwh tug8k5 X/mB smJ3kb
NayFiu V

To be addressed In Part Il
scsysixigb wM=znr (@
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Human Health and Ecological Risk
Assessment (HHERA)

wkws tuqg8kd X/ml X?t5t8Kb5
X5b3NC/3g5 euD/siz (HHERA)
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What Is the purpose of this HHERA for
the Nanisivik Mine site?

8N tujd> X?tjJ91 cspniisd6
WoJtc3iX NryFiu V

e WNhibsJ6 euD/siz=

The goal of risk assessment is
to guide regulators to make
good decisions, which avoid
unacceptable harm to humans
or the environment

Helps to answer concerns
about the effects of metals on
both humans and animals at
the mine site

Tells us how much soil clean-
Up might be necessary to
protect human health as well

wvJbs 1 x3m5 moZositsJkb
xedyNh4t9 1 Q5,
X5b3N3gudNQ5 wikwsb
s=71815 X?tK5
wvJbs 1 x3g6 gry0Jbsl s
ckwo8Nim=zb nF4inw5
wkwb tuqg8kb x7ml
smdkb5 s/ClysiFsJu
gry=FQORtA muClu=zigs
OXAWS
nliminds/Excin 8N

. aslocal animal populations ks ) W



Addressing previous information
scsysiz NINwilbscsJs

 We must first re-examine = bTN4v8 1§ ExXc3gA>b

the generic guidelines moZsj 4 xgxzsJuil
provided by the CCME vNbu CCME
e Previous information e scsysMsigh kNodn
shown in the community s1VviymMsqgimb
did not tell the whole w BEwSgN3L &
story e bifx xgxzZsJs
 These guidelines are a WOX3DESEX?sdmb  X7m il
“benchmark” and can be xex3bsJSNILt4 xgi
modified according to a ckwoz 15 mo4lQ5

Specific situation

r——wv—



Dupt of Sustainable Development - Govemmant of Nunavut
1740015001 Nanisivik Town 5fe Matals Sunay July, 2002

12001

1850-101

i 175 1. BACKGROUND LEVELS DERIVED FROM THE AVERAGE ANALYTICAL
1 " " " & . 800 §CCME - PESHH INDUSTRIAL) WALUES OF SAMPLES DBTAINED FROM CONTROL SAMPLE.
68 . STATIONS CON1TP AND CON2P
W i B 140 {CCME - PEBHH RESIDENTIAL) Figure 7B
' l‘*‘mm”""’ Nanlsivik Town Site
Lead Concentration b

7 e0q



Areas of study
cspniFsJ5 Numzb

e The Study divided the mine = cspniFsJ3 xF4g3iym9l 1

site into three areas with Wzhocz9l1 W=zhudl
three different future uses yK :(4315 XgtQz/ azxéb(?s
— Town site (29 ha) — to Sy SNO = XC] §C00
continue with residential \l;valz ():(3?:8;\/ PI gbs9l '
HSE _ gMIDIFt xqizZ (24
— Dock area (24 ha)—to ha) xgw8N3bs9oll
continue with light weNw/Z3FEs T i
industrial use — s/Cib3FschblymJ6
— General mine area X icigbé (4,400 ha)
(4,400 ha) — to be used xgibslm
as hunting|/ recreational xaNhiEs

Z



The study
cspninsJ6

Is based upon the CCME
guidelines

Uses information from
GN/DIAND town site study,
Phase || ESA soll study,
and 1985 soll survey

Water quality information
from monitoring program
was also used (1996 —
2001)

The animals within the
marine environment were
not included

Effects of hydrocarbon (fuel
and grease) contaminaied

mody9l s vNbu moZsJini

ttCbsymdnd veshwoll t4
Z?2mif8 15 KNK5u X7ml
Z?mgc4f8us

cspnibsJF 1314 kKNo=z 14,
Xg3bsix3igb 0 gxX=z 4
cspnin6, ximl I(*%u
gxXX=Z 14 cspninb

wuss ckwsgi =Z 14

cspnin6 XxglbsMs3uJ6
(1996 — 2001)

smJw5 wmE5g5
cspnibsMsqb5g5

ckwJdbsz/im=z5 hD3N3g6
(s3hx N du=z3g6H mECiusg6
gxX4usg6 cspnibsMsabs06

pEEETN N



The study

CcCspnino6
 Incorporated local - Weys/symds
knowledge about the KNodr cspmiqgs

Nanisivik site when a NiyFsS kN=i4

trymJcitolA
JHEL nonzuliant xE3ti4 Wchsol i
along with Mishak A SINB5
Allurut, conducted a xW3hc5bMs3g5
survey that asked xaNhiFsJi4
guestions about xaNhiFscibii g5,
hunting practices, smJg8unil NEyFEs5
land use and the C 10/ 1505

animails feund atthe N g
mine site -



Risk Assessment
X5p3NIm=Zz 14 cspninb6



What are the steps in this risk assessment
process?
ckwos3iX9ox 1 tio cspnidmx3iXb
X503N3 B z 14 V

Step 1 — See if the levels of metal
in soil are below the CCME
recommended levels

Step 2 — Compare current levels
of metal in soll to historic
“pbackground” levels (1985 soll
survey)

Step 3 — Assess the risk for each
study area

Step 4 — Establish levels for
metals in solil that will protect
environmental and human health

Step 5— Determlne the

affected soll

Step 1 — cspOx3bs i 1

nNFincin =z gxX4usg6

gz idvixim=z5 vNbu moZg8n
sciymJds

Step 2 — ckwo?903ymim=zb
nFincings bwm=zs
WOxSMsQt9lA s/Cinx3F4
Step 3 — euD/sts
cspnibst4 x5b3N3BRE/gb
Xgl cspniFsJds

Step 4 — xedy 1 t4
rioQux3b=zum4 cktQil i
nFinc3tQl I maciu gxXdu

x5DINC/qgim=z5 wkikb
X?t5t8KkIl

Step 5— CSpQX3bS| I



Human Health Risk
Assessment

wkwb tug8kb
x5p3INIBR8k5 cspnin6b

R



Choice of receptors
cspnibsds rN4fZ/im=zb

e For human health e Wkw5 tuq8kb
study two receptors cspn3in6 mD4m4
were chosen: cspnbDmMsigs

— Toddler (6 months to 4 — KbCws becigs "us
_years) XCAO4K5 $j5H
— XCAR4N &)i4
— Person WhO spends a KNClgF i saxil i
70 year lifespan at s/CLT X3FAU
mine site

P



ldentifying the hazard (contaminants)
NINwibs 15 X%5b3N3g5 GhD3N3g5H

« 10 different metals e NaJ5 xXpQqbhgb

were Initially nFC/w5
examined cspnibsOxMsi3ymds
3 metals were of e W=h5
concern: whm 14N3g9 1 t4
— Zinc stxaldbs:
— Lead — nF4n6 e3ni3bb Zinc

— fy6yx4n6 Lead
— hD3N3g6 Cadmium

P

— Cadmium



Information on these metals
cspm/sJ5 wmwhgi b nF4inwb

Lead, Zinc & Cadmium
(through ingestion or
skin-contact) can threaten
human health in different
ways when exposure
exceeds the body’s ability
to deal with these
chemicals

Cadmium, when inhaled,
IS known to contribute to
cancer

e W=h5 hDIN3gs bifx

Lead, Zinc & Cadmium
(EujxD8N3g5 w/sAl
s=7?1815 sFur4j5 xigtAn
H tuj> X5bINgwWBNEXO4
XpQsgifs szbkxDpZz=5
tush W?90xJ8N3b=b
bifx hD3N3g5
tust8E2X%90x 1 b

hD3N3g6 Cadmium,
X13nlbsZ=z5 cspm/sol i
WJ8 1 D8Nw90J8N3g6

r——wv‘



Exposure Scenarios
ckwozaxC/inz whmQ/s9l s

1. Toddler ingests and/or e kbC6 mEAR s=?01815

comes into direct contact
with contaminated soll at

X4g3yAm gxXdud mnCiud
kbC6 mEAR wkwb

mine site 1eqsii

2. Toddler eats country food x8absJFr3ud
that was hunted in the mine s/CAux3Fs5 cuQ/ b
area. The game may have xaNhibsJilgns
Ingested or come into direct . _EnyB 10n s=7 I_8 B
contact with contaminated ma Q3JAL gxX4u9h3d s
soil at the mine site WsaDu )

3. Apersons lives 70yearsat = FNOGW8NG6 KNcil &

the Nanisivik site and is
exposed to cadmium as a
result of inhaling dust

XCAnd &) nd ximl
X 13n3gchb3l i
hDIN3gm4 SJ3h4n4l

v T .



What affects the intensity of the exposure to

metals?
cktQo nFinu4 WymtQoDm ckwJt(QZ/3X
. - cyZMsJ5 WJbsZ/3gs,
There are several Shooere o
factors, including: - cktQ xfistole
— Amount of time spent >, ;;Nhﬂ?
at the mine site: wexaw/ 141§ 1815
e Hunting and Residential - tLIJ<Ft5Q Tj(zg\; T
. — X V u
— Body weight w?90x4m=3Ws4
- : « xaNh4l i
- sRciIte of ingestion of g/(vexaw/IMI 19183
» Hunting and Residential — gxX4 muCih8m> SFEm4gs
_ _ X4gtymA
— Soll exposure to skin — SJ3ud is3¥ymAi cktQ
W?29oxt0l I

— Dust Inhalatien rate

— CktOl TEchit0N=
At of coun WKW Kle @S

food eaten




Background exposure to metals
ckwoz?9ox1Zz nFinu4 Wbcigu9l i

 People are exposed to metals e rN4fgw8Nwbs nF4nud4

on a day to day basis in ways wgggSE‘]Séﬁg%gs -
| 290X
that cannot be avoided W5bwom/4ns gpsat 5

 The Estimated Daily Intake

(EDI) of each metal of concern ; (Sé[gl?f(gviv‘mnl\gfnii au55b5
was calculated for a toddler cspnibsymls sigtQ/sol i
living In th_e town site and kbC6 kNoz=ia9li Xx/ml
general mine area. The EDI bmigw8N61. s91J5
Includes the contribution of WJIBN3bKS5 tubtkxD8N3gh
metals from: nFinws s/=zDB8N3ud5 :

_ Air — X13tE/5t815

— EsF3F4ubgsh meb
— wuchb3bK5 wu6
— ckwo=z 1 EMsb= n4

— Supermarket foods
— Drinking water

— Background soll (1985 WOxFsSJ6 1(*%u
Study) cspmbsIE16
— " Background*dust (1985

Study)




Additional metal contributors
Xyqsbhs6 nFincoDbsJ8N3g5

e |n addition to the e NF4nu4
metals included in the tuSt8kxcwJI8N3uJAS
EDI, there is a stNz=5
contribution of metals — #1DASb wkws ez i
from: — wyASb miECu=zigud

: — X4gxAStA muC6
— Consumption of :

country food
— Direct ingestion of soll
— Direct contact with soill

pTs-———"



Knowing your limits
cspmlA r4ioQ/wb5

 The Tolerable Daily
Intake (TDI) Is the
amount of metal that a
person can ingest without
being harmed

— The amounts have
been developed
through extensive
scientific research

— The limit at which

someone or something

e s913)5 WJIBN3b=
w il xkxicinzb rio=
grcigé rNgwsNs3
w I XkxXD8N3b tuz=zb
ckwoJtOMsqg9l 1 s/

—cktQ3ngb
Nnsti4fs xedymds
cspn3bsymds

—rilo=z rNgw8N6
ckwoFQz/3b=z
bw/wJOl
oz 181 = 14

I “threshold” - —



The example of lead

sigt Tylyxin6 nF4in6

Comparison of Predicted Intakes to the TDI:
Lead in the Town Area

EM Wild Game Consumption Soil Ingestion Dermal Contact B Dusi Inhalation
TI::I
0 0.0005 0.001 00015 0.002 0.0025 0,003 0,0035 0,004

Intake (mg/kg-d)




The risk of breathing cadmium
x5DIN3E=Z X 13nig6 BA hD3N3g6 cadmium

* The risk is considered e X5b3N3mC3bsJ6
unacceptable when more szZbi81CbsI6
than one in a million xbsysqéivz5 wkws
persons gets cancer as a luoxaJs
result of inhaling WJ8 i DSNq5g6bDt

cadmium at the Nanisivik xiindgilt4 NiyFiu

mine site
e Calculations reveal that = CspnibsymJs
the chance of someone N T Nw3yymJs
getting cancer from the rNgw8N6
mine site is much lower WJ8 1 DBN5g3bC/in =

W



Results
N § Nw3gb

e The predicted dally intake
for all metals are below
the tolerable limits

 The chance of someone
developing cancer as a
result of breathing
cadmium at Nanisivik is
extremely remote

e Results suggest that the
metals examined should
not affect human health

e cspnibsymd5 s9l3j5

WJ8N3b=zb rioz=

g=Z 1596

nFincin EJSN3b=zDb
rNgwBNG

WJ8 1 D8N5g3bC/3in =z
x13n3g3l 1 hD3N3gu4
nayfiu ursgomMfT 4

NIND8m3g6 nF4inwb
cspnibsJs tujb

ckwo?90DbsZz/g8i g
814

r-*-ﬂwv‘



Ecological Risk Assessment
(=RIAY,
X?t=Z X5bIN3gm=
cspnibsi1z (ERA)

m



Purpose of ERA
WoJt=z X?t=z14 cspninb

e Examines the impacts < euDl® nF4inwb

of metal hD3N3_g 195
contamination at the s/CAn x3F4usgs
mine site on ckw2X90DbsZ/im=zb
populations of SmJKS;
. cspnibsImMsi3gb
selected animals: s
those chosen were:  XE8ZWS
— Collard lemming — tEZi X5
— Arctic fox — xel
— rZFx3Jwb



ldentifying the hazard (contaminants)
NINwibs 15 X5b3N3gmqgb5 GhD3N3g5H

« 10 different metals e dor4 cspnMsigb
were initially e b9OMmMW5
examined whm 14N3 i cMs3g5

* 5 metals were of stxaJlds:
concern: — nF4in6 e3ndb6 Zinc
_ Zinc — fy6yx4n6 Lead

— hD3N3g6 Cadmium

— Lead | —vJ6 nF4n6 Copper
— Cadmium — 9036 nF4n6 Silver
— Copper

Pl



What affects the intensity of exposure to
metals?

ckld xgtQJui nFinu ckwdbszZ/3iX V
e There are several factors, e XpQbgs WJIbsZ/3g5,

iIncluding: stxaoltil wMgs:
— Body weight —tusab seqs8i=z
— Feeding rate and food —cktQ mEchHbinz=z
selection rhus i
— Water intake — cktQ wuchhitQr=
— Length of time spent In —cktQ xfistQnz=z
study area b7 15bw8N3L &
— Home range size —wWi1Q8Nlb=z xgi=z
- Information on the species KN=
were obtained from s CSpOx3FsymJs
scientific literature; some ttClymJ5 xgidbsJF 5

ASsUmMptions Were made PSS LECIhsym
Wik® S
WhmQ/'s gWaINEymeas2"




How are animals exposed to

metals?
cki3do smdwb nFin3coD8N3IX5 V
1. Animals ingest soll e smJw5 1DAtY
or dust directly m 1 Cdu=z3gu4
(includes preening)  « smiw5 wuDt4 wulud
2. Animals drink e smIW5 1 EAt4
surface waters on WD3gi4 a3Jti4l8is

site
3. Animals consume
plants or prey that

m



How Is the risk to animal health assessed?
ckio Xx5b3Nim=z cspnibsym? V

e The animals’ estimated e smJw5s nF4nc3gu8i qpb
exposure to metals was cktQl
compared to scientific ckwoJtQzZ/im=A
reports on metal toxicity ttClymI5 cspnitis
* The lowest levels at moltbs9 I t4
which animals are
affected by long-term = urM= smJws
exposure to metals was rioQz/b=
chosen selected nFincin EJEN3Ib=
» Certain animals were 1Dx3psOl
adopted in place of others = wMcg5 smIws
ex. rat for lemming, raFsttbscihll i

chicken mstead Off
ptarmlgan




Results
N § Nw3gb

e Results indicated that e NEINw3g5s gryN3gs
metal in soils at the mine rlllF'ml\évfu m i C3uSgs
site should not impact by
i CkV\SIJbSZ/ _(?592 smJKkb5

- Contribution of surface wﬂgl x%ﬁ 'oou
water to any negative ckwJbsz/g5g6
effect is minimal | e XEzw5 xeQ9l

e Lemming and Ptarmigan gM4b3F4usg5
residing in the dock area nF4nci3ninudv/3igs
would have the highest = nF4Anc3niuZ/ gsgs
exposure to metals tEZi x5 ximl

FZEX3IWS

o Metal exposure to fox and




Conclusions of the Study
raoiXud scsyinws
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There are however “hot
spots” of zinc and lead at
the town site, and in the
general mine area, which
should be addressed

CanZinco has indicated a
willingness to address these
areas of concern

Environmental consultants
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and the NWB to review

these reports ane generally.
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