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ENVIRONMENTAL
REVIEW PROCESS

Purpose of the Environmental Review
� To provide government agencies, local residents, 

Aboriginal groups, and members of the general public 
with an opportunity to review and comment on the 
entire Hollinger Project, as opposed to focusing on 
individual permits

� To provide stakeholders with the information needed 
to fully understand the environmental and socio-
economic implications of the Project

Purpose of the Environmental Review Report
(ERR)
� To fully document the Environmental Review process 

in an accessible and easily understood format

� To provide a link and context for the various 
environmental permits and approvals that are 
required for the Project to proceed, including a Site 
Plan Control Agreement with the City of Timmins



2

ENVIRONMENTAL REVIEW REPORT 
(ERR)

The ERR has the following structure:

� Executive Summary (to be included in final ERR)

� Introduction

� Project Description

� Relation to Permitting Requirements and Timelines

� Description of the Existing Environment

� Environmental Effects Analysis – Physical and 
Biological Environment

� Environmental Effects Analysis – Human Environment

� Government Agency, Aboriginal and Public 
Consultation

� Follow-up Programs

� Summary and Conclusions

� References



ENVIRONMENTAL REVIEW PROCESS 
TIMELINES

Draft Environmental Review Report 
(ERR) released to government agency, 
general public and Aboriginal groups 
for review

On or about 
May 20, 2010

Government agency, general public 
and Aboriginal group review of draft 
ERR

Approximately 
May 20 to June 
24, 2010

PGM review of comments on draft ERR 
and preparation of final ERR

Approximately 
May 20 to 
August 10, 
2010

Final ERR released to government 
agency, general public and Aboriginal 
groups for review

On or about 
August 10, 
2010

Government agency, general public 
and Aboriginal group review of final 
ERR

Approximately 
August 10 to 
September 14, 
2010

Notice of ER process completion, 
following addressing of any further 
comments or concerns

October 2010
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HOLLINGER PROJECT SETTING
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ENVIRONMENTAL
BASELINE STUDIES

� Air quality
� Noise
� Vibration
� Surface and groundwater
� Soil conditions (engineering properties)

� Plants and wildlife
� Water quality and fisheries resources
� Socio-economic environment
� Visual environment
� Cultural heritage environment
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MAJOR PROJECT
PLANNING CONSIDERATIONS

� Continuation of Goldcorp’s presence as a 
major entity in the economic framework of 
Timmins, through the provision of 
employment and business opportunities

� Minimizing potential adverse effects to local 
residents and land users, particularly with 
respect to dust, noise and vibration 
emissions

� Working with the City of Timmins to 
develop a Site Plan Control Agreement for 
the Hollinger Project

� Protecting receiving waters
� Commitment to site rehabilitation at 

closure, to provide a safe and aesthetically 
pleasing site for the people of Timmins 
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PRINCIPAL FINDINGS
NATURAL ENVIRONMENT EFFECTS

� Dust: Emissions from heavy equipment and haul truck operations to be 
controlled through the application of setbacks, water sprays, surfactants 
and other measures designed to meet regulatory standards 

� Noise: Emissions from heavy equipment operation at the mine site to 
be controlled through the use of setbacks, the Environmental Control 
Berm, equipment selection, scheduling of activities, and other practices 
designed to meet regulatory limits and guidelines

� Dust and noise along transportation corridor: Transportation methods 
still being considered, but whatever systems are proposed, noise and 
dust emissions will be managed to achieve regulatory standards and 
limits   

� Vibration: Charge sizes, blasting patterns, electronic detonators and 
other measures would be used to manage vibration levels at nearest 
receptors to conform to regulatory limits

� Surface water quality:  Mine water would be discharged to Little Pearl 
Mine Water Pond for the control of suspended solids, residual heavy 
metals and ammonia, to protect aquatic life in downstream Porcupine 
River waters, as per regulatory limits and guidelines

� Surface water flows:  Mine dewatering is not expected to appreciably 
alter surface water flows in adjacent systems (Porcupine R., Town Cr., 
Skynner Cr.)

� Vegetation and wildlife: Site area already extensively disturbed and has 
limited vegetation and wildlife values; site to be reclaimed as parkland 
and open space at closure including provision of some natural habitat
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PRINCIPAL FINDINGS
HUMAN ENVIRONMENT EFFECTS

� Local economy: Continuation of Goldcorp’s presence as a major entity in 
the economic framework of Timmins, through the provision of 
employment and business opportunities

� City of Timmins Official Plan:  Anticipate compliance with Official Plan, 
including development of a Site Plan Control Agreement

� Adjacent or nearby persons and properties: Some potential impacts to 
adjacent land users expected, possibly including effects on nearby 
property values; dust, noise and vibration emissions to be managed as 
per Natural Environment Effects poster; site reclamation at closure 
expected to improve overall site conditions for adjacent users

� Community character: Project would help to continue mining legacy in 
Timmins gold camp; site reclamation at closure will improve site safety, 
use and aesthetics

� Infrastructure including wells:  Measures will be taken to preserve 
existing infrastructure, or to provide restorative compensation where 
infrastructure displacement is required   

� Traffic patterns:  Planned parking and staging for Hollinger workers will be 
at the Dome; no noticeable changes in area traffic patterns expected

� Public health and safety: Site will continue to be fenced and posted 
during mining operations; management of noise, dust and vibration; blast 
and fly rock management procedures to be put in place

� Visual / aesthetics: Environmental Control Berm during operations, and 
general site reclamation at closure

� Cultural heritage resources: Historic McIntyre headframe to be retained, 
other sites buildings and artifacts to be catalogued, photographed, and / 
or transferred to the Timmins Museum as appropriate
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PROVINCIAL AND MUNICIPAL 
PERMITTING REQUIREMENTS

� Amendments to existing Permit to Take Water 
(PTTW) and Certificate of Approval (CofA) for 
mine water management , Dome Tailings CofA
for industrial sewage - MOE

� Work Permit to modify the existing outlet of 
Little Pearl Mine Water Pond to allow more 
accurate flow monitoring - MNR

� Work Permits for any culvert crossings along 
the Transportation Corridor

� Work Permit and Approval to Commence 
Cutting Operations for the removal of 
merchantable Crown timber  - MNR

� Amended Mine Closure Plan (Hollinger Mine 
Industrial Site, Little Pearl Tailings Pond  -
MNDMF

� Site Plan Control Agreement  - City of Timmins
� Possible Class EA’s for municipal road crossings  

- City of Timmins 



AMENDMENTS TO EXISTING PTTW
and CofA for MINE DEWATERING  - 1

� Mine water containing suspended solids, associated heavy 
metals, and residual ammonia to be pumped from McIntyre 
headframe to west end of Little Pearl Mine Water Pond;

� Possible use of silt curtain or rock fill berm to improve 
suspended solids settling of suspended solids and associated 
heavy metals

� Modified mine water pond outflow to allow for more 
accurate flow measurement as required by regulation    



AMENDMENTS TO EXISTING PTTW
and CofA for MINE DEWATERING - 2

Conceptual design of Little Pearl Mine Water Pond
outflow weir connection to Pearl Lake
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CLOSURE PLANNING CONCEPTS - 1
� Existing 2006 Mine Closure Plan to be updated 

in 2010 
� Remove mine hazards within the Hollinger site 

footprint through:
� Mining out and/or backfilling near surface 

historic pits and stopes
� Backfilling or flooding the proposed new pit 

workings
� Retaining fencing around any remaining 

unsafe areas  
� Removal of existing and planned buildings and 

infrastructure
� Progressive rehabilitation of mine rock 

stockpiles
� General site restoration at closure to a park 

like recreational setting together with 
integrated natural areas and a pit lake, all 
suitable for safe local recreation use
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CLOSURE PLANNING CONCEPTS - 2

Reclaimed Open Pit



ENVIRONMENTAL CONTROL BERM 
CONCEPTUAL ARRANGEMENT

� Purpose of the Environmental Control Berm is to reduce 
noise levels at nearest residences and other sensitive 
receptors

� Other additional noise protection measures will also be 
implemented, including use of setbacks, equipment 
selection, and scheduling of activities 

Environmental Control Berm

Environmental Control Berm

Gillies Lake

Little Pearl 
Tailings Pond

Pearl Lake

McIntyre #11 Shaft

SCHUMACHER

TIMMINS

Hwy. 101
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DUST CONTROL MEASURES

� Water trucks on mine haul roads
� Water spray systems on mine rock 

stockpiles
� Possible use of MOE-approved chemical 

dust suppressants
� Roadway maintenance including low-silt 

content fill
� Vehicle maintenance
� Scheduling of activities
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HOLLINGER BASELINE STUDIES
GROUND VIBRATION RELATED TO 

CHARGE SIZE
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SOCIO-ECONOMIC BENEFITS

� Generation of an estimated 20 to 50 new 
jobs during construction

� Generation of an estimated 80 to 100 new 
jobs during mine operations 

� Key effect will be helping to maintain the 
600+ jobs that PGM currently generates in 
the Timmins area

� Employment figures do not include indirect, 
induced and diffuse employment (i.e., spin-
off employment) 

� Hollinger Project is a key component in 
extending PGM operations for the next 10+ 
years

� Project-related expenditures during 
construction are estimated at $30-60 
million

� Project-related expenditures during the 
operations phase are expected to total $35-
50 million per year



AREA FIRST NATION COMMUNITIES



Po
rc

up
in

e 
G

ol
d 

M
in

es
 h

as
 b

ee
n 

m
an

ag
in

g 
C

lo
su

re
 W

or
k 

on
 t

he
 H

ol
lin

ge
r 

an
d 

M
cI

nt
yr

e 
M

in
es

 fo
r 

th
e 

pa
st

 te
n 

ye
ar

s.
 T

hr
ee

 o
pt

io
ns

 a
re

 c
ur

re
nt

ly
 u

nd
er

 r
ev

ie
w

:

1
.
    S

ta
tu

s 
qu

o 
as

 p
er

 s
ub

m
itt

ed
 C

lo
su

re
 P

la
ns

: M
an

ag
e 

ex
is

tin
g 

fe
nc

e 
lin

es
; r

eh
ab

ili
ta

te
 

m
in

e 
op

en
in

gs
 b

ey
on

d 
th

e 
m

ai
n 

fe
nc

e 
lin

e 
bo

un
da

ri
es

, a
nd

 m
in

or
 d

em
ol

iti
on

 o
f 

bu
ild

in
gs

 a
nd

 in
fr

as
tr

uc
tu

re
, r

es
ul

tin
g 

in
 a

 la
rg

e 
ar

ea
 o

f u
nu

sa
bl

e 
la

nd
.

2
.
   M

od
ifi

ed
 P

la
n:

 M
od

ify
 e

xi
st

in
g 

fe
nc

e 
lin

es
 t

o 
al

lo
w

 f
or

 r
el

ea
se

 o
f 

lim
ite

d 
la

nd

fo
r 

re
de

ve
lo

pm
en

t, 
re

ha
bi

lit
at

e 
m

in
e 

op
en

in
gs

 b
ey

on
d 

th
e 

m
ai

n 
fe

nc
e 

lin
e  

bo
un

da
ri

es
, a

nd
 m

in
or

 d
em

ol
iti

on
 o

f b
ui

ld
in

gs
 a

nd
 in

fr
as

tr
uc

tu
re

.

3
.
    O

pt
io

ns
 1

 a
nd

 2
 c

om
bi

ne
d 

w
ith

 s
om

e 
fo

rm
 o

f 
re

m
ov

in
g 

m
in

e 
ha

za
rd

s 
th

ro
ug

h 

fil
lin

g 
or

 m
in

in
g 

of
 h

is
to

ri
c 

m
in

e 
w

or
ki

ng
s 

si
m

ila
r t

o 
th

e 
D

om
e 

an
d 

Pa
m

ou
r M

in
es

.

Th
e 

Pr
e-

Fe
as

ib
ili

ty
 S

tu
dy

 w
as

 c
om

pl
et

ed
 o

n 
O

pt
io

n 
3
 a

nd
 is

 th
e 

m
in

in
g 

sc
en

ar
io

 w
e 

ar
e 

cu
rr

en
tly

 m
ov

in
g 

fo
rw

ar
d 

w
ith

 a
s 

de
sc

ri
be

d 
un

de
r 

PR
O

PO
SE

D
 M

IN
IN

G
. 

Th
is

 

sc
en

ar
io

 s
ho

ul
d 

al
lo

w
 fo

r 
pa

rt
ia

l t
o 

fu
ll 

fu
tu

re
 u

se
 o

f t
he

 H
ol

lin
ge

r 
M

in
e 

pr
op

er
ty

 a
s 

pa
rk

la
nd

 a
nd

 la
ke

, a
s 

sh
ow

n 
un

de
r 

se
ct

io
n 

en
tit

le
d 

“R
O

C
K

”.

R
E

C
L

A
M

A
T

IO
N

O
ne

 o
f 

th
e 

m
ai

n 
dr

iv
er

s 
of

 t
hi

s 
m

in
in

g 
pr

oj
ec

t 
fr

om
 t

he
 b

eg
in

ni
ng

 w
as

 t
he

 

op
po

rt
un

ity
 t

o 
re

m
ov

e 
th

e 
m

aj
or

ity
 o

f e
xi

st
in

g 
m

in
e 

op
en

in
gs

 w
hi

ch
 w

ou
ld

 a
lw

ay
s 

be
 a

 lo
ng

-t
er

m
 li

ab
ili

ty
 fo

r t
he

 c
om

m
un

ity
 a

nd
 o

ur
 c

om
pa

ny
. T

he
 p

ro
po

se
d 

O
pe

n 
Pi

t 

w
ou

ld
 r

em
ov

e 
th

e 
m

aj
or

ity
 o

f t
he

 m
in

e 
ha

za
rd

s 
in

si
de

 o
ur

 c
or

e 
pr

op
er

ty
. T

he
 m

in
e 

ha
za

rd
s 

w
ill

 b
e 

ph
ys

ic
al

ly
 re

m
ov

ed
 b

y 
m

in
in

g 
th

ro
ug

h 
th

e 
op

en
in

gs
 a

nd
 le

av
in

g 
on

e 

la
rg

e 
op

en
 h

ol
e 

w
ith

 s
lo

pe
d 

si
de

s 
th

at
 w

ill
 fi

ll 
w

ith
 w

at
er

 to
 b

ec
om

e 
H

ol
lin

ge
r 

La
ke

. 

Th
e 

re
m

ai
nd

er
 o

f 
th

e 
pr

op
er

ty
 w

ill
 b

e 
co

ve
re

d 
in

 r
oc

k 
as

 r
eq

ui
re

d 
to

 s
ta

bi
liz

e 
th

e  

re
m

ai
ni

ng
 m

in
e 

op
en

in
gs

.

O
P

E
N

 P
IT

It
 is

 p
ro

po
se

d 
to

 s
ta

rt
 m

in
in

g 
in

 th
e 

ce
nt

re
 o

f t
he

 H
ol

lin
ge

r M
in

e 
pr

op
er

ty
. A

 s
ev

er
al

-

ph
as

ed
 o

pe
n 

pi
t 

w
ou

ld
 b

e 
m

in
ed

 w
hi

ch
 w

ou
ld

 r
em

ov
e 

se
ve

ra
l 

of
 t

he
 d

an
ge

ro
us

 

ha
za

rd
s,

 a
s 

w
el

l a
s 

ge
ne

ra
te

 r
oc

k 
th

at
 w

ou
ld

 b
e 

us
ed

 to
 c

on
st

ru
ct

 a
n 

en
vi

ro
nm

en
ta

l 

co
nt

ro
l b

er
m

 t
o 

su
rr

ou
nd

 t
he

 p
ro

pe
rt

y.
 T

hi
s 

pr
op

os
ed

 2
0

+ 
m

et
re

 h
ig

h 
be

rm
 w

ou
ld

 

se
rv

e 
se

ve
ra

l p
ur

po
se

s;
 o

ne
 to

 re
du

ce
 n

oi
se

 a
nd

 d
us

t f
ro

m
 e

m
an

at
in

g 
fr

om
 th

e 
m

in
e 

si
te

 t
o 

th
e 

co
m

m
un

ity
. T

he
 s

ec
on

d 
is

 t
o 

re
pl

ac
e 

th
e 

ex
is

tin
g 

fe
nc

e 
lin

e 
as

 a
 b

ar
ri

er
 

ar
ou

nd
 th

e 
ex

is
tin

g 
ha

za
rd

s 
w

hi
le

 w
e 

ar
e 

m
in

in
g 

an
d 

th
e 

th
ir

d 
is

 to
 p

ro
vi

de
 a

 to
ur

is
t 

at
tr

ac
tio

n 
w

he
re

 p
eo

pl
e 

co
ul

d 
w

al
k 

al
on

g 
th

e 
to

p 
of

 th
e 

be
rm

 o
n 

a 
ne

w
 tr

ai
l s

ys
te

m
 

an
d 

ac
tu

al
ly

 w
at

ch
 th

e 
m

in
in

g 
ta

ki
ng

 p
la

ce
.

M
in

in
g 

O
pe

ra
tio

ns
 w

ou
ld

 b
e 

si
m

ila
r 

to
 t

he
 O

pe
n 

Pi
t 

M
in

in
g 

th
at

 t
oo

k 
pl

ac
e 

at
 t

he
 

D
om

e 
M

in
e 

an
d 

Pa
m

ou
r M

in
e.

 M
in

in
g 

w
ou

ld
 ta

ke
 p

la
ce

 o
n 

a 
24

 h
ou

r a
 d

ay
 s

ch
ed

ul
e,

 

th
ou

gh
 s

om
e 

ac
tiv

iti
es

 m
ay

 b
e 

sc
he

du
le

d 
to

 r
ed

uc
e 

th
e 

no
is

e 
ge

ne
ra

te
d 

at
 n

ig
ht

. 

Eq
ui

pm
en

t 
us

ed
 w

ou
ld

 in
cl

ud
e 

la
rg

e 
sh

ov
el

s,
 lo

ad
er

s,
 e

xc
av

at
or

s 
an

d 
ha

ul
 t

ru
ck

s,
 

ei
th

er
 id

en
tic

al
 o

r s
om

ew
ha

t s
m

al
le

r t
ha

n 
is

 c
ur

re
nt

ly
 b

ei
ng

 u
se

d.
 B

la
st

in
g 

w
ill

 o
cc

ur
 

up
 to

 o
nc

e 
da

ily
, l

ik
el

y 
in

 th
e 

m
id

 to
 la

te
 a

ft
er

no
on

 a
s 

is
 c

ur
re

nt
 p

ra
ct

ic
e.

U
N

D
E

R
G

R
O

U
N

D
G

ol
dc

or
p’

s 
re

ce
nt

 a
nd

 h
is

to
ri

c 
ex

pl
or

at
io

n 
dr

ill
 p

ro
gr

am
s 

ha
ve

 i
de

nt
ifi

ed
 s

ev
er

al
 

un
de

rg
ro

un
d 

m
in

in
g 

op
po

rt
un

iti
es

 t
ha

t 
w

ill
 b

e 
in

ve
st

ig
at

ed
 f

ur
th

er
. 

B
ot

h 
pa

st
- 

pr
od

uc
in

g 
un

de
rg

ro
un

d 
m

in
es

, H
ol

lin
ge

r 
an

d 
M

cI
nt

yr
e,

 p
ro

vi
de

 t
he

 p
ot

en
tia

l f
or

 a
 

lo
ng

-t
er

m
 fu

tu
re

.

G
ol

dc
or

p 
w

ill
 fo

cu
s 

on
 P

re
-F

ea
si

bi
lit

y 
le

ve
l g

eo
lo

gi
c 

an
d 

en
gi

ne
er

in
g 

st
ud

ie
s 

to
 m

ov
e 

th
es

e 
pr

oj
ec

ts
 t

o 
an

 a
dv

an
ce

d 
st

ag
e.

 G
ol

dc
or

p 
w

ill
 lo

ok
 a

t 
th

e 
op

tio
n 

of
 r

et
ur

ni
ng

 

un
de

rg
ro

un
d 

at
 th

es
e 

m
in

es
 to

 fu
rt

he
r 

de
lin

ea
te

 d
ee

pe
r 

ta
rg

et
s.

A
ny

 u
nd

er
gr

ou
nd

 m
in

in
g 

sc
en

ar
io

 c
ou

ld
 b

e 
w

or
ke

d 
in

 c
on

ju
nc

tio
n 

w
ith

 o
r 

se
pa

ra
te

 

fr
om

 a
n 

O
pe

n 
Pi

t m
in

in
g 

sc
en

ar
io

. S
ur

fa
ce

 d
is

tu
rb

an
ce

 w
ou

ld
 b

e 
m

in
im

al
 a

s 
w

ou
ld

 

th
e 

in
te

ra
ct

io
n 

w
ith

 o
ur

 n
ei

gh
bo

ur
s.

 A
ny

 r
oc

k 
fr

om
 t

he
 m

in
e 

no
t 

m
ill

ed
 c

ou
ld

 b
e 

us
ed

 to
 s

ta
rt

 c
on

st
ru

ct
io

n 
of

 th
e 

be
rm

 a
ro

un
d 

th
e 

pr
op

er
ty

.

B
ot

h 
O

pe
n 

P
it

 a
nd

 U
nd

er
-

gr
ou

nd
 M

in
in

g 
sc

en
ar

io
s 

w
ill

 r
eq

ui
re

 d
ew

at
er

in
g 

of
 

th
e 

ex
is

ti
ng

 m
in

e 
w

or
ki

ng
s.

 

Th
is

 w
ill

 b
e 

m
ad

e 
po

ss
ib

le
 

th
ro

ug
h 

an
 

ex
is

ti
ng

 
sy

s-

te
m

 s
et

 u
p 

in
 t

he
 M

cI
nt

yr
e 

H
ea

df
ra

m
e 

w
it

h 
w

at
er

 d
is

-

ch
ar

gi
ng

 th
ro

ug
h 

th
e 

Li
tt

le
 

P
ea

rl
 T

ai
lin

gs
 P

on
d.

Th
e 

H
ol

lin
ge

r 
Pr

oj
ec

t 
is

 o
ne

 o
f 

th
e 

m
os

t 
si

gn
ifi

ca
nt

 p
ro

je
ct

s 
th

at
 P

or
cu

pi
ne

 G
ol

d 

M
in

es
 is

 e
va

lu
at

in
g 

fo
r 

th
e 

fu
tu

re
. T

hi
s 

pr
oj

ec
t 

w
ill

 c
on

ne
ct

 t
he

 h
is

to
ri

c 
op

er
at

io
ns

 

of
 th

e 
H

ol
lin

ge
r a

nd
 M

cI
nt

yr
e 

M
in

es
 in

to
 a

 m
od

er
n 

op
en

 p
it 

op
er

at
io

n.
 P

ot
en

tia
l f

or
 

th
e 

re
op

en
in

g 
of

 t
he

 u
nd

er
gr

ou
nd

 m
in

es
 w

ith
 m

ul
tip

le
 o

pp
or

tu
ni

tie
s 

is
 a

ls
o 

be
in

g  

in
ve

st
ig

at
ed

. 
Th

e 
H

ol
lin

ge
r 

an
d 

M
cI

nt
yr

e 
M

in
es

 w
er

e 
th

e 
#

1
 a

nd
 #

3
 l

ar
ge

st
 g

ol
d 

de
po

si
ts

 in
 t

he
 p

ro
lifi

c 
Po

rc
up

in
e 

go
ld

 c
am

p,
 p

ro
du

ci
ng

 o
ve

r 
3
0
 m

ill
io

n 
ou

nc
es

 o
f 

go
ld

 fr
om

 a
dj

ac
en

t p
ro

pe
rt

ie
s 

be
tw

ee
n 

1
9
1
0
 a

nd
 1

9
8
9
. L

ow
 g

ra
de

 o
re

 w
as

 le
ft

 b
eh

in
d 

at
 th

e 
cl

os
e 

of
 h

is
to

ri
c 

ac
tiv

iti
es

 d
ue

 to
 e

co
no

m
ic

 a
nd

 te
ch

ni
ca

l r
es

tr
ic

tio
ns

.

Th
e 

cu
rr

en
t 

pr
e-

fe
as

ib
ili

ty
 s

tu
dy

 w
as

 c
om

pl
et

ed
 i

n 
Ju

ne
 2

0
0
8
 a

nd
 i

nc
lu

de
s 

th
e 

fo
llo

w
in

g 
ba

se
lin

e 
st

ud
ie

s:

En
gi

ne
er

in
g 

st
ud

ie
s 

th
at

 h
av

e 
be

en
 c

om
pl

et
ed

 to
-d

at
e 

in
cl

ud
e:

• 
R

oc
k 

G
eo

te
ch

ni
ca

l  
   

 •
 R

is
k 

A
ss

es
sm

en
t  

   
 •

 In
fr

as
tr

uc
tu

re
 A

na
ly

si
s

A
 F

ea
si

bi
lit

y 
St

ud
y 

ha
s 

be
en

 i
ni

ti
at

ed
 i

n 
20

10
 t

o 
up

da
te

 o
ur

 e
nv

ir
on

m
en

ta
l 

an
d 

en
gi

ne
er

in
g 

st
ud

ie
s.

 P
er

m
itt

in
g 

an
d 

as
so

ci
at

ed
 c

on
su

lta
tio

n 
w

ill
 o

cc
ur

 th
ro

ug
ho

ut
 th

is
 

ne
xt

 p
ha

se
 o

f t
he

 p
ro

je
ct

. S
om

e 
of

 th
e 

ke
y 

as
pe

ct
s 

of
 th

e 
pr

oj
ec

t i
nc

lu
de

 th
e 

fo
llo

w
in

g:

• 
A

 m
aj

or
 e

xp
an

si
on

 a
nd

 m
er

gi
ng

 o
f t

he
 h

is
to

ri
c 

un
de

rg
ro

un
d 

H
ol

lin
ge

r 
 

an
d 

M
cI

nt
yr

e 
M

in
es

 in
to

 a
 s

in
gl

e 
op

en
 p

it 
op

er
at

io
n 

• 
R

em
ov

al
 o

f m
in

e 
ha

za
rd

s 
vi

a 
op

en
 p

it 
m

in
in

g 
of

 th
e 

m
aj

or
ity

 o
f a

ll 
ne

ar
 s

ur
fa

ce
 

m
in

e 
w

or
ki

ng
s,

 in
cl

ud
in

g 
cr

ow
n 

pi
lla

rs
 a

nd
 e

xi
st

in
g 

m
ic

ro
 p

its
 to

 e
xt

ra
ct

 
re

m
ai

ni
ng

 r
es

ou
rc

es
 

• 
Tr

an
sp

or
t o

f o
re

 fr
om

 th
e 

H
ol

lin
ge

r 
M

in
e 

to
 th

e 
D

om
e 

M
ill

• 
O

re
 p

ro
ce

ss
in

g 
at

 th
e 

D
om

e 
M

ill

• 
Ta

ili
ng

s 
st

or
ag

e 
at

 th
e 

D
om

e 
M

in
e 

si
te

• 
R

oc
k 

st
or

ag
e 

ne
ar

 th
e 

H
ol

lin
ge

r 
M

in
e 

si
te

• 
Ex

pl
or

at
io

n 
of

 U
nd

er
gr

ou
nd

 M
in

in
g 

op
po

rt
un

iti
es

 a
t H

ol
lin

ge
r 

 
an

d 
M

cI
nt

yr
e 

M
in

e 
si

te
s

• 
A

dv
an

ce
d 

Ex
pl

or
at

io
n 

of
 th

es
e 

op
po

rt
un

iti
es

 th
ro

ug
h 

un
de

rg
ro

un
d 

 
de

ve
lo

pm
en

t a
nd

 d
ri

lli
ng

• 
Es

ta
bl

is
hm

en
t o

f a
ll 

ot
he

r 
re

qu
ir

ed
 in

fr
as

tr
uc

tu
re

 to
 s

up
po

rt
 th

e 
op

er
at

io
n

Pr
oj

ec
t 

de
ve

lo
pm

en
t 

an
d 

cl
os

ur
e 

w
ill

 i
nv

ol
ve

 i
np

ut
 f

ro
m

 t
he

 g
en

er
al

 p
ub

lic
, 

th
e 

C
ity

 o
f T

im
m

in
s,

 F
ir

st
 N

at
io

ns
 a

nd
 th

e 
pr

ov
in

ci
al

 a
nd

 fe
de

ra
l g

ov
er

nm
en

ts
. G

ol
dc

or
p 

w
ill

 w
or

k 
w

ith
 t

he
 m

un
ic

ip
al

ity
 t

o 
ba

la
nc

e 
ec

on
om

ic
 g

ro
w

th
 a

nd
 u

rb
an

 e
xp

an
si

on
 

w
ith

 m
ai

nt
ai

ni
ng

 t
he

 o
ve

ra
ll 

qu
al

ity
 o

f 
lif

e 
an

d 
th

e 
en

vi
ro

nm
en

t, 
an

d 
en

su
ri

ng
 a

n 

ef
fic

ie
nt

 u
se

 o
f i

nf
ra

st
ru

ct
ur

e.

C
L

O
S

U
R

E
 O

P
T

IO
N

S
H

O
L

L
IN

G
E

R
 P

R
O

JE
C

T
P

R
O

P
O

S
E

D
 M

IN
IN

G

P
r

o
p
o

s
e
d

 
O

p
e
n

 
P

i
t
 
O

u
t
l
i
n

e
P

r
o

p
o

s
e
d

O
p
e
n

P
i
t

O
u

t
l
i
n

e

H
o

l
l
i
n

g
e
r

 
h

i
s
t
o

r
i
c

 
o

p
e
n

 
p
i
t
s
 
a

n
d

 
s
u

b
s
i
d

e
n

c
e
s
,
 
l
o

o
k

i
n

g
 
s
o

u
t
h

-
w

e
s
t

• 
A

ir
 Q

ua
lit

y

• 
N

oi
se

• 
V

ib
ra

tio
n

• 
H

yd
ro

lo
gy

• 
H

yd
ro

ge
ol

og
y

• 
G

eo
te

ch
ni

ca
l C

on
di

tio
ns

• 
Te

rr
es

tr
ia

l E
nv

ir
on

m
en

t

• 
A

qu
at

ic
 E

nv
ir

on
m

en
t

• 
C

ul
tu

ra
l H

er
ita

ge
 

• 
En

vi
ro

nm
en

t

• 
So

ci
o-

Ec
on

om
ic

 S
et

tin
g

• 
V

is
ua

l E
nv

ir
on

m
en

t

• 
Tr

af
fic

 C
on

di
tio

ns

C
a

p
p
i
n

g
 
S

t
o

p
e
 
a

t
 
Y

I
G

s
C

a
p
p
i
n

g
 
R

a
i
s
e
 
a

t
 
H

G
C

 
P

r
o

 
S

h
o

p



G
O

LD
C

O
R

P 
ha

s 
re

vi
ew

ed
 n

um
er

ou
s 

op
tio

ns
 f

or
 t

he
 h

au
la

ge
 o

f 
or

e 
fr

om
 t

he
 

H
ol

lin
ge

r 
M

in
e 

to
 t

he
 e

xi
st

in
g 

D
om

e 
M

ill
. 

A
 n

ew
 m

ill
 o

n 
th

e 
H

ol
lin

ge
r 

si
te

 i
s 

no
t 

ec
on

om
ic

al
ly

 f
ea

si
bl

e 
an

d 
th

e 
D

om
e 

M
ill

 w
ill

 e
as

ily
 a

cc
om

m
od

at
e 

th
e 

H
ol

lin
ge

r 

m
at

er
ia

l a
s 

de
te

rm
in

ed
 t

hr
ou

gh
 p

hy
si

ca
l a

nd
 m

et
al

lu
rg

ic
al

 t
es

tin
g.

 T
he

 m
os

t 
co

st
-

ef
fe

ct
iv

e 
ro

ut
e 

to
 m

ov
e 

m
at

er
ia

l i
s 

th
e 

sh
or

te
st

 d
is

ta
nc

e 
be

tw
ee

n 
th

e 
tw

o 
pr

op
er

tie
s.

 

W
e 

ha
ve

 l
oo

ke
d 

at
 s

ev
er

al
 d

iff
er

en
t 

ro
ut

es
 i

nc
lu

di
ng

 H
ig

hw
ay

 1
0
1
 a

nd
 M

on
et

a 

A
ve

nu
e 

to
 G

ol
d 

M
in

e 
R

oa
d 

bu
t t

hi
s 

is
 n

ot
 id

ea
l d

ue
 to

 th
e 

in
te

ra
ct

io
n 

w
ith

 re
si

de
nt

ia
l 

ar
ea

s 
an

d 
th

e 
co

m
m

un
ity

.

R
O

C
K

PR
O

XI
M

IT
Y 

TO
 T

H
E 

C
O

M
M

U
N

IT
Y

M
A

T
E

R
IA

L
 H

A
U

L
A

G
E

O
pe

n 
pi

t 
m

in
in

g 
ty

pi
ca

lly
 r

es
ul

ts
 i

n 
th

e 
ge

ne
ra

tio
n 

of
 a

 c
on

si
de

ra
bl

e 
vo

lu
m

e 
of

ro
ck

 t
og

et
he

r 
w

ith
 t

he
 l

on
g-

te
rm

 s
to

ck
pi

lin
g 

of
 l

ow
 g

ra
de

 o
re

, 
an

d 
th

e 
sh

or
t-

te
rm

st
oc

kp
ili

ng
 o

f 
go

ld
 o

re
 f

or
 s

hi
pm

en
t 

to
 t

he
 m

ill
. 

Vo
lu

m
es

 a
re

 i
n 

th
e 

or
de

r 
of

1
0
0
,
0
0
0
s 

to
 1

0
0
,
0
0
0
,
0
0
0
s 

of
 t

on
ne

s.
 T

hi
s 

la
rg

e 
vo

lu
m

e 
of

 m
at

er
ia

l m
us

t 
be

 m
ov

ed

ou
t o

f t
he

 o
pe

n 
pi

t a
nd

 p
la

ce
d 

on
 th

e 
gr

ou
nd

. T
hi

s 
lo

ca
tio

n 
m

us
t:

• 
B

e 
la

rg
e 

en
ou

gh
 to

 h
an

dl
e 

th
e 

re
qu

ir
ed

 c
ap

ac
ity

• 
So

lid
 e

no
ug

h 
to

 s
up

po
rt

 th
e 

w
ei

gh
t

• 
C

lo
se

 e
no

ug
h 

to
 b

e 
ec

on
om

ic
 fo

r 
ha

ul
ag

e

• 
Fa

r 
en

ou
gh

 fr
om

 s
ur

ro
un

di
ng

 la
nd

 u
se

s 
to

 a
vo

id
 b

ei
ng

 a
n 

ir
ri

ta
nt

G
ol

dc
or

p 
ha

s 
na

rr
ow

ed
 it

s 
op

tio
ns

 fo
r 

ro
ck

 s
to

ra
ge

 to
 tw

o 
po

ss
ib

le
 lo

ca
tio

ns
 w

hi
ch

 

m
et

 a
s 

m
an

y 
of

 t
he

 a
bo

ve
 c

ri
te

ri
a 

as
 p

os
si

bl
e,

 g
iv

en
 fe

ed
ba

ck
 fr

om
 t

he
 c

om
m

un
ity

. 

W
e 

w
ill

 c
on

tin
ue

 t
o 

re
vi

ew
 t

he
se

 o
pt

io
ns

 a
nd

 w
ill

 s
ol

ic
it 

in
pu

t 
fr

om
 t

he
 c

om
m

un
ity

 

to
 d

et
er

m
in

e 
th

e 
m

os
t i

de
al

 lo
ca

tio
n.

 

A
re

a 
1:

 W
ith

in
 th

e 
H

ol
lin

ge
r 

Pi
t b

ou
nd

ar
ie

s

A
re

a 
2:

 C
en

te
re

d 
on

 th
e 

ex
is

tin
g 

m
in

ed
 o

ut
 D

om
e 

op
en

 p
it

C
on

st
ru

ct
io

n 
of

 th
e 

H
au

l R
oa

d,
 e

nv
ir

on
m

en
ta

l c
on

tr
ol

 b
er

m
 a

nd
 th

e 
us

e 
of

 r
oc

k 
fo

r 

re
cl

am
at

io
n 

pr
oj

ec
ts

 c
ou

ld
 a

llo
w

 f
or

 t
he

 m
aj

or
ity

 o
f 

th
e 

ro
ck

 t
o 

st
ay

 o
n 

or
 n

ea
r 

th
e 

H
ol

lin
ge

r 
an

d 
M

cI
nt

yr
e 

pr
op

er
tie

s.
 G

ol
dc

or
p 

ha
s 

de
te

rm
in

ed
 a

n 
op

tio
n 

to
 k

ee
p 

th
e 

m
aj

or
ity

 o
f r

oc
k 

fr
om

 t
he

 m
in

e 
on

 t
he

 p
ro

pe
rt

y.
 W

ith
 p

ro
pe

r 
se

qu
en

ci
ng

 o
f m

in
in

g,
 

ro
ck

 w
ou

ld
 b

e 
pi

le
d 

on
 s

ite
 w

hi
ch

 w
ou

ld
 a

llo
w

 G
ol

dc
or

p 
to

 b
ur

y 
m

in
e 

ha
za

rd
s 

w
ith

 a
 

sa
fe

 c
ov

er
 to

 a
llo

w
 fo

r 
fu

tu
re

 la
nd

 u
se

 a
s 

w
el

l a
s 

ba
ck

fil
l t

he
 tw

o 
sm

al
le

r 
pi

ts
 o

n 
si

te
, 

le
av

in
g 

on
e 

op
en

 p
it 

su
rr

ou
nd

ed
 b

y 
ro

ck
 h

ill
s 

th
at

 w
ill

 b
e 

sl
op

ed
 a

nd
 v

eg
et

at
ed

.

G
O

LD
C

O
R

P 
ha

s 
lo

ok
ed

 a
t 

va
ri

ou
s 

op
en

 p
it 

m
in

in
g 

sc
en

ar
io

s.
 T

o 
de

te
rm

in
e 

th
e 

po
te

nt
ia

l o
f t

he
 p

ro
pe

rt
y 

an
d 

th
e 

ul
tim

at
e 

si
ze

 o
f t

he
 m

in
e,

 th
e 

pr
op

os
ed

 o
pe

n 
pi

t w
as

 

de
si

gn
ed

 b
as

ed
 o

n 
a 

nu
m

be
r o

f d
iff

er
en

t f
ac

to
rs

 a
nd

 th
e 

re
su

lti
ng

 c
ol

le
ct

ed
 d

at
a.

 T
hi

s 

in
cl

ud
es

 t
he

 e
ffe

ct
s 

of
 N

oi
se

, 
D

us
t, 

an
d 

V
ib

ra
tio

n 
on

 t
he

 s
ur

ro
un

di
ng

 c
om

m
un

ity
. 

G
ol

dc
or

p 
al

so
 lo

ok
ed

 a
t t

he
 in

te
ra

ct
io

n 
w

ith
 th

e 
co

m
m

un
ity

 in
fr

as
tr

uc
tu

re
 in

cl
ud

in
g 

w
at

er
, s

ew
er

, h
yd

ro
, n

at
ur

al
 g

as
, e

tc
. G

ol
dc

or
p 

al
so

 lo
ok

ed
 a

t t
he

 p
ot

en
tia

l o
f h

av
in

g 

to
 r

el
oc

at
e 

ad
ja

ce
nt

 n
ei

gh
bo

ur
s 

if 
th

ey
 fe

ll 
w

ith
in

 th
e 

re
qu

ir
ed

 b
uf

fe
r 

zo
ne

s 
be

tw
ee

n 

th
e 

m
in

e 
an

d 
th

e 
co

m
m

un
ity

.

Th
e 

pr
op

os
ed

 o
pe

n 
pi

t 
w

ill
 b

e 
lo

ca
te

d 
w

el
l 

aw
ay

 f
ro

m
 t

he
 s

ur
ro

un
di

ng
 l

an
d 

us
er

s 

du
e 

to
 a

 n
um

be
r 

of
 fa

ct
or

s 
in

cl
ud

in
g 

pu
bl

ic
 in

pu
t, 

tim
in

g,
 lo

gi
st

ic
s 

an
d 

ec
on

om
ic

s.
 

W
e 

ha
ve

 u
se

d 
a 

tie
re

d 
of

fs
et

 d
is

ta
nc

e 
sy

st
em

 to
 d

et
er

m
in

e 
ho

w
 c

lo
se

 w
e 

ca
n 

m
in

e 
to

 

se
ns

iti
ve

 r
ec

ep
to

rs
 a

nd
 s

et
 o

ur
 m

in
in

g 
bo

un
da

ri
es

 a
cc

or
di

ng
ly.

G
ol

dc
or

p 
ha

s 
co

m
pl

et
ed

 n
um

er
ou

s 
st

ud
ie

s 
to

 d
et

er
m

in
e 

w
ha

t 
a 

pr
ef

er
en

tia
l o

ffs
et

 

di
st

an
ce

 s
ho

ul
d 

be
 fr

om
 t

he
 c

om
m

un
ity

 t
o 

en
su

re
 s

af
et

y 
an

d 
re

du
ct

io
n 

of
 n

ui
sa

nc
e 

ef
fe

ct
s 

on
 o

ur
 n

ei
gh

bo
ur

s.
 F

or
 s

en
si

tiv
e 

re
ce

pt
or

s 
su

ch
 a

s 
pr

iv
at

e 
re

si
de

nt
ia

l a
re

as
 a

nd
 

se
ni

or
 c

iti
ze

n 
co

m
pl

ex
es

, w
e 

ha
ve

 u
se

d 
a 

m
in

im
um

 3
0

0
 m

et
er

s 
(1

0
0

0
 fe

et
) 

of
fs

et
 a

s 

a 
st

ar
tin

g 
po

in
t i

n 
ac

co
rd

an
ce

 w
ith

 M
in

is
tr

y 
of

 th
e 

En
vi

ro
nm

en
t g

ui
de

lin
es

. W
e 

ha
ve

 

de
te

rm
in

ed
 t

ha
t 

th
is

 o
ffs

et
 d

is
ta

nc
e 

ca
n 

be
 r

ed
uc

ed
 t

o 
ap

pr
ox

im
at

el
y 

20
0

 m
et

er
s 

(6
50

 fe
et

) 
fo

r 
no

n-
se

ns
iti

ve
 r

ec
ep

to
rs

 s
uc

h 
as

 c
om

m
er

ci
al

 b
us

in
es

se
s 

w
hi

ch
 a

re
 n

ot
 

af
fe

ct
ed

 b
y 

af
te

r-
ho

ur
s 

no
is

e.
 G

ol
dc

or
p 

ha
s 

de
te

rm
in

ed
 t

ha
t 

th
is

 d
is

ta
nc

e 
ca

n 
be

 

fu
rt

he
r 

re
du

ce
d 

to
 1

0
0

 m
et

er
s 

(3
30

 fe
et

) 
or

 le
ss

 fo
r 

so
m

e 
in

fr
as

tr
uc

tu
re

 w
ith

 a
dd

ed
 

se
cu

ri
ty

 m
ea

su
re

s 
su

ch
 a

s 
da

yt
im

e 
on

ly
 w

or
k,

 r
ed

uc
ed

 b
la

st
 s

iz
es

, 
et

c.
 i

n 
or

de
r 

to
 

sa
fe

ly
 m

in
e 

an
d 

re
m

ov
e 

th
e 

m
in

e 
ha

za
rd

s 
w

ith
ou

t d
is

ru
pt

in
g 

ou
r 

ne
ig

hb
ou

rs
.

In
cl

ud
ed

 i
n 

th
es

e 
of

fs
et

 d
is

ta
nc

es
 w

ill
 b

e 
th

e 
ro

ck
 e

nv
ir

on
m

en
ta

l 
co

nt
ro

l 
be

rm
 t

o 

vi
su

al
ly

 a
nd

 p
hy

si
ca

lly
 s

ep
ar

at
e 

th
e 

m
in

e 
fr

om
 th

e 
re

st
 o

f t
he

 c
om

m
un

ity
.

F
IN

A
L

 C
L

O
S

U
R

E

G
ol

dc
or

p 
is

 w
or

ki
ng

 t
ow

ar
ds

 a
 fi

na
l c

lo
su

re
 s

ce
na

ri
o 

fo
r 

th
e 

pr
op

er
ty

 t
ha

t 
w

ill
 d

o 

th
e 

fo
llo

w
in

g:

• 
R

em
ov

e 
or

 s
ec

ur
e 

al
l p

os
si

bl
e 

m
in

e 
ha

za
rd

s

• 
Im

pr
ov

e 
pu

bl
ic

 s
af

et
y

• 
Pr

ov
id

e 
fu

tu
re

 la
nd

 u
se

 a
nd

 to
ur

is
m

 o
pp

or
tu

ni
tie

s 
fo

r 
th

e 
co

m
m

un
ity

G
ol

dc
or

p’
s 

pr
op

os
ed

 fi
na

l c
lo

su
re

 o
pt

io
n 

w
ill

 b
e 

co
nt

ou
re

d 
pa

rk
la

nd
 w

ith
 a

 tr
ai

l s
ys

te
m

 

ar
ou

nd
 th

e 
ev

en
tu

al
 P

it 
La

ke
. G

ol
dc

or
p 

w
ill

 w
or

k 
w

ith
 th

e 
C

ity
 o

f T
im

m
in

s 
to

 in
te

gr
at

e 

th
e 

pr
op

er
ty

 in
to

 th
e 

su
rr

ou
nd

in
g 

ar
ea

 p
ar

ks
, t

ra
il 

sy
st

em
s 

an
d 

to
ur

is
t a

tt
ra

ct
io

ns
.

P
r

o
p
o

s
e
d

 
F

i
n

a
l
 
C

l
o

s
u

r
e
 
O

p
t
i
o

n

P
r

o
p
o

s
e
d

 
H

a
u

l
 
R

o
a

d
s

G
ol

dc
or

p 
co

nt
em

pl
at

ed
 t

ru
ck

, 
ra

il 
an

d 
co

nv
ey

or
 o

pt
io

ns
 t

o 
tr

an
sp

or
t 

or
e 

to
 t

he
 

D
om

e 
si

te
. I

t 
w

as
 d

et
er

m
in

ed
 t

ha
t 

ha
ul

ag
e 

w
ith

 t
ru

ck
s 

al
on

g 
a 

de
di

ca
te

d 
ha

ul
 r

oa
d 

w
ou

ld
 b

e 
th

e 
pr

ef
er

re
d 

op
tio

n.
 T

hi
s 

ro
ad

 w
ill

 b
e 

ap
pr

ox
im

at
el

y 
5
 k

m
 lo

ng
 a

nd
 w

ill
 b

e 

co
ns

tr
uc

te
d 

as
 f

ar
 a

s 
po

ss
ib

le
 f

ro
m

 t
he

 r
es

id
en

tia
l 

co
m

m
un

ity
 t

o 
th

e 
no

rt
h 

an
d 

so
ut

h.
 T

he
 ro

ad
s 

w
ill

 b
e 

lo
ca

te
d 

us
in

g 
th

e 
ex

is
tin

g 
hi

lls
id

e 
an

d 
tr

ee
 c

ov
er

 to
 a

id
 in

 th
e 

re
du

ct
io

n 
of

 n
oi

se
 to

 a
cc

ep
ta

bl
e 

le
ve

ls
 a

s 
ne

ed
ed

. B
er

m
s 

w
ill

 a
ls

o 
be

 b
ui

lt 
al

on
g 

th
e 

ha
ul

 r
oa

d 
to

 fu
rt

he
r 

re
du

ce
 th

e 
no

is
e.

 C
on

fig
ur

at
io

n 
of

 th
e 

fin
al

 h
au

l r
oa

d 
al

ig
nm

en
t 

ha
s 

no
t y

et
 b

ee
n 

fin
al

iz
ed

 d
ue

 to
 la

nd
 o

w
ne

rs
hi

p 
an

d 
pe

rm
itt

in
g.



G
O

LD
C

O
R

P’
S 

co
ns

ul
ta

nt
s 

co
nd

uc
te

d 
an

 
up

da
te

d 
En

vi
ro

nm
en

ta
l 

So
un

d 
an

d 

V
ib

ra
tio

n 
A

ss
es

sm
en

t 
(B

la
st

in
g)

 a
s 

pa
rt

 o
f 

th
e 

Fe
as

ib
ili

ty
 E

nv
ir

on
m

en
ta

l 
B

as
el

in
e 

St
ud

y 
fo

r 
th

e 
H

ol
lin

ge
r 

Pr
oj

ec
t. 

V
ib

ra
tio

n 
ef

fe
ct

s 
fr

om
 m

in
e-

re
la

te
d 

ac
tiv

iti
es

 c
om

e 
fr

om
 t

he
 u

se
 o

f 
ex

pl
os

iv
es

 t
ha

t 

re
su

lt 
in

 g
ro

un
d 

vi
br

at
io

n.
 T

he
 a

ss
es

sm
en

t 
co

nd
uc

te
d 

w
as

 b
as

ed
 o

n 
pr

ed
ic

tiv
e 

m
od

el
s 

an
d 

no
t 

ac
tu

al
 

si
te

 
m

ea
su

re
m

en
ts

. 
Th

is
 

pr
ed

ic
tiv

e 
m

od
el

in
g 

fo
llo

w
s 

th
e 

M
in

is
tr

y 
of

 th
e 

En
vi

ro
nm

en
t’s

 p
ub

lic
at

io
n 

“G
ui

de
lin

es
 o

n 
In

fo
rm

at
io

n 
R

eq
ui

re
d 

fo
r 

A
ss

es
sm

en
t o

f B
la

st
in

g 
N

oi
se

 a
nd

 V
ib

ra
tio

n 
– 

D
ec

em
be

r 
1
9
8
5
”.

 

V
ib

ra
tio

n 
fr

om
 a

 m
in

in
g 

op
er

at
io

n 
si

m
ila

r 
to

 t
he

 e
xi

st
in

g 
Pa

m
ou

r 
M

in
e 

w
ou

ld
 

be
 w

ith
in

 a
llo

w
ab

le
 g

ui
de

lin
es

 a
s 

lo
ng

 a
s 

th
e 

ov
er

al
l 

ex
pl

os
iv

e 
m

as
s 

pe
r 

bl
as

t 
is

 

m
ai

nt
ai

ne
d 

be
lo

w
 

th
e 

ty
pi

ca
l 

bl
as

t 
si

ze
, 

us
ua

lly
 

in
 

th
e 

or
de

r 
of

 
2
0
0
 

kg
 

pe
r 

de
to

na
tio

n.
 T

hi
s 

w
ill

 a
llo

w
 a

n 
of

fs
et

 d
is

ta
nc

e 
of

 1
7
5
–

2
2
0
 m

et
re

s.
 T

hi
s 

of
fs

et
 

di
st

an
ce

 c
an

 b
e 

re
du

ce
d 

if 
a 

sm
al

le
r 

bl
as

t i
s 

ta
ke

n.

Th
es

e 
of

fs
et

 c
on

to
ur

s 
w

er
e 

ge
ne

ra
te

d 
us

in
g 

th
e 

Pa
m

ou
r 

M
in

e 
O

pe
n 

Pi
t 

as
 a

 

st
ar

tin
g 

po
in

t. 
Th

is
 s

tu
dy

 a
nd

 c
or

re
sp

on
di

ng
 fi

gu
re

s 
w

ill
 b

e 
up

da
te

d 
on

ce
 t

he
 fi

na
l 

de
ta

ils
 o

f t
he

 m
in

e 
ha

ve
 b

ee
n 

de
te

rm
in

ed
 in

 o
rd

er
 to

 o
pt

im
iz

e 
th

is
 r

ev
ie

w
.

N
O

IS
E

D
U

S
T

V
IB

R
A

T
IO

N

G
O

LD
C

O
R

P’
S 

co
ns

ul
ta

nt
s 

co
nd

uc
te

d 
an

 u
pd

at
ed

 O
pe

ra
tio

ns
 N

oi
se

 A
ss

es
sm

en
t 

as
 p

ar
t o

f t
he

 F
ea

si
bi

lit
y 

En
vi

ro
nm

en
ta

l B
as

el
in

e 
St

ud
y 

fo
r 

th
e 

H
ol

lin
ge

r 
Pr

oj
ec

t. 

N
oi

se
 e

ff
ec

ts
 f

ro
m

 m
in

e-
re

la
te

d 
ac

tiv
iti

es
 c

om
e 

fr
om

 e
qu

ip
m

en
t 

as
so

ci
at

ed
 w

ith
 t

he
 r

em
ov

al
 a

nd
  

pr
oc

es
si

ng
 o

f t
he

 g
ol

d 
be

ar
in

g 
or

e 
an

d 
w

as
te

 r
oc

k.
 

Eq
ui

pm
en

t 
su

ch
 a

s 
dr

ill
s,

 e
xc

av
at

or
s,

 d
oz

er
s 

an
d  

ha
ul

 tr
uc

ks
 w

ou
ld

 r
es

ul
t i

n 
no

is
e.

 

Th
e 

C
ity

 o
f T

im
m

in
s 

B
y-

La
w

 N
o.

 1
9
8
3
-
1
9
9
8
 p

ro
vi

de
s 

a 
ge

ne
ra

l g
ui

da
nc

e 
to

 re
gu

la
tin

g 
no

is
e 

an
d 

do
es

 n
ot

 

in
cl

ud
e 

so
un

d 
le

ve
l 

lim
its

 
th

at
 

m
us

t 
be

 
m

et
.  

Th
e 

M
in

is
tr

y 
of

 th
e 

En
vi

ro
nm

en
t’s

 n
oi

se
 g

ui
de

lin
es

 

ad
dr

es
s 

no
is

e 
m

at
te

rs
 a

nd
 e

st
ab

lis
h 

ap
pr

op
ri

at
e 

so
un

d 
le

ve
l 

lim
its

. 
U

nd
er

 t
he

se
 

gu
id

el
in

es
, 

th
e 

pr
op

os
ed

 
m

in
e 

si
te

 
is

 
co

ns
id

er
ed

 
to

 
be

 
a 

“C
la

ss
 
2
” 

ar
ea

. 

Th
e 

ap
pr

op
ri

at
e 

en
vi

ro
nm

en
ta

l s
ou

nd
 le

ve
l g

ui
de

lin
es

 a
re

 p
ub

lis
he

d 
in

 N
PC

-2
0
5
, 

“S
ou

nd
 L

ev
el

 L
im

its
 F

or
 S

ta
tio

na
ry

 S
ou

rc
es

 In
 C

la
ss

 1
 a

nd
 2

 A
re

a 
(U

rb
an

)”
.

N
O

IS
E

 M
IT

IG
A

T
IO

N

N
oi

se
 

se
ns

it
iv

e 
re

ce
pt

or
s 

th
at

 
re

qu
ir

e 
co

ns
id

er
at

io
n 

in
cl

ud
e 

re
si

de
nt

ia
l 

an
d 

si
m

ila
r r

ec
re

at
io

na
l u

se
s,

 a
s 

w
el

l a
s 

ho
sp

it
al

s,
 re

ti
re

m
en

t r
es

id
en

ce
s,

 a
nd

 lo
ng

-t
er

m
 

ca
re

 f
ac

ili
ti

es
, 

da
y 

ca
re

s,
 s

ch
oo

ls
, 

et
c.

 M
an

ag
em

en
t 

of
 n

oi
se

 w
ou

ld
 r

ed
uc

e 
an

d 

po
te

nt
ia

lly
 e

lim
in

at
e 

th
e 

co
nc

er
n 

to
 th

e 
re

ce
pt

or
s.

 A
s 

pa
rt

 o
f t

he
 a

ss
es

sm
en

t,
 d

at
a 

fr
om

 t
he

 o
pe

ra
ti

ng
 P

am
ou

r 
M

in
e 

w
as

 

us
ed

 to
 m

od
el

 s
im

ila
r 

co
nd

it
io

ns
 fo

r 
an

 

op
en

 
pi

t 
op

er
at

io
n.

 
U

se
 

of
 

si
m

ila
r 

eq
ui

pm
en

t w
ou

ld
 re

su
lt 

in
 a

n 
ex

ce
ed

en
ce

 

of
 t

he
 a

cc
ep

ta
bl

e 
le

ve
ls

. 
In

 o
rd

er
 t

o  

m
it

ig
at

e 
fo

r 
th

es
e 

co
nc

er
ns

, a
 2

0
 m

et
re

  

hi
gh

 e
nv

ir
on

m
en

ta
l c

on
tr

ol
 b

er
m

 w
ou

ld
 

be
 c

on
st

ru
ct

ed
 t

o 
di

re
ct

 t
he

 n
oi

se
 a

w
ay

 

fr
om

 t
he

 c
om

m
un

it
y.

  
Th

e 
be

rm
 w

ou
ld

 b
e 

ve
ge

ta
te

d 
to

 r
em

ov
e 

th
e 

po
te

nt
ia

l 

fo
r 

du
st

 g
en

er
at

io
n 

fr
om

 t
he

 r
oc

k 
sl

op
es

 t
he

m
se

lv
es

. 
A

 w
al

ki
ng

 t
ra

il 
w

ill
 b

e 

es
ta

bl
is

he
d 

ar
ou

nd
 p

ar
t 

of
 t

he
 b

er
m

 t
o 

al
lo

w
 t

he
 c

om
m

un
it

y 
to

 s
ee

 t
he

 o
pe

n 

pi
t 

m
in

in
g 

du
ri

ng
 o

pe
ra

ti
on

. 

P
r

o
p
o

s
e
d

 
B

e
r

m
 
a

n
d

 
W

a
l
k

i
n

g
 
T

r
a

i
l
s

G
O

LD
C

O
R

P’
S 

co
ns

ul
ta

nt
s 

co
nd

uc
te

d 
an

 
up

da
te

d 
A

ir
 

Q
ua

lit
y 

A
ss

es
sm

en
t 

as
 

pa
rt

 o
f 

th
e 

Fe
as

ib
ili

ty
 E

nv
ir

on
m

en
ta

l 
B

as
el

in
e 

St
ud

y 
fo

r 
th

e 
H

ol
lin

ge
r 

Pr
oj

ec
t. 

A
ir

 e
ffe

ct
s 

fr
om

 m
in

e-
re

la
te

d 
ac

tiv
iti

es
  

co
m

e 
fr

om
 

po
in

t 
so

ur
ce

s 
(e

.g
. 

st
ac

k 

or
 v

en
t)

 o
r 

fu
gi

tiv
e 

so
ur

ce
s 

(e
.g

. 
du

st
).

  

Fu
gi

tiv
e 

so
ur

ce
s 

ar
e 

th
e 

ty
pe

 
of

 

em
is

si
on

s 
th

at
 

w
ou

ld
 

be
 

as
so

ci
at

ed
  

w
ith

 t
he

 H
ol

lin
ge

r 
Pr

oj
ec

t. 
Pa

rt
ic

ul
at

e  

m
at

te
r 

is
 d

is
tr

ib
ut

ed
 a

nd
 s

us
pe

nd
ed

 i
n  

th
e 

at
m

os
ph

er
e 

as
 a

 r
es

ul
t 

of
 m

in
in

g  

ac
tiv

iti
es

 i
n 

an
 o

pe
n 

pi
t, 

w
in

d 
er

os
io

n  

fr
om

 
ro

ck
 

pi
le

s,
 

an
d 

du
st

 
re

su
lti

ng
 

fr
om

 v
eh

ic
le

s 
tr

av
el

in
g 

al
on

g 
un

pa
ve

d 
m

in
e 

ro
ad

s.
 T

he
re

 i
s 

th
e 

po
te

nt
ia

l 
fo

r 
th

e  

fu
gi

tiv
e 

du
st

 t
o 

le
ad

 t
o 

re
du

ce
d 

ai
r 

qu
al

ity
, i

m
pa

ir
ed

 v
is

ib
ili

ty
, a

nd
 d

ep
os

iti
on

 in
 t

he
 

su
rr

ou
nd

in
g 

ar
ea

. A
s 

a 
re

su
lt 

of
 t

he
 p

ro
xi

m
ity

 o
f t

he
 p

ro
po

se
d 

m
in

e 
lo

ca
tio

n 
to

 t
he

 

co
m

m
un

ity
 m

iti
ga

tio
n 

of
 th

e 
po

te
nt

ia
l e

ffe
ct

s 
w

as
 e

va
lu

at
ed

. 

D
us

t 
m

an
ag

em
en

t 
w

ill
 m

in
im

iz
e 

or
 e

lim
in

at
e 

sh
or

t 
te

rm
 n

ui
sa

nc
e 

ef
fe

ct
s 

fr
om

  

du
st

 a
nd

 w
ill

 m
ee

t 
ap

pl
ic

ab
le

 O
nt

ar
io

 s
ta

nd
ar

ds
. 

M
an

ag
em

en
t 

w
ill

 i
nv

ol
ve

 t
he

  

m
in

im
iz

at
io

n 
of

 t
he

 c
re

at
io

n 
an

d 
m

ob
ili

za
tio

n 
of

 d
us

ts
. 

Th
is

 i
s 

ty
pi

ca
lly

 o
nl

y 
of

  

is
su

e 
du

ri
ng

 s
pr

in
g 

an
d 

fa
ll 

si
nc

e 
in

 t
he

 w
in

te
r 

m
on

th
s,

 s
no

w
 c

ov
er

s 
ro

ck
 a

nd
 d

us
t  

is
 s

up
pr

es
se

d.
 D

ur
in

g 
th

e 
su

m
m

er
 m

on
th

s 
w

at
er

 c
ol

le
ct

ed
 f

ro
m

 b
el

ow
 t

he
 m

in
e  

ca
n 

be
 u

se
d 

to
 s

pr
ay

 o
ve

r 
th

e 
ro

ck
 t

o 
su

pp
re

ss
 d

us
t. 

D
ur

in
g 

pe
ri

od
s 

of
 fr

ee
ze

 t
ha

w
  

in
 t

he
 s

pr
in

g 
an

d 
fa

ll 
it 

is
 d

iffi
cu

lt 
to

 c
on

tr
ol

 a
ny

 d
us

t 
ge

ne
ra

tio
n 

w
ith

 t
yp

ic
al

  

w
at

er
 s

pr
ay

in
g 

du
e 

to
 s

af
et

y 
co

nc
er

ns
. O

th
er

 o
pt

io
ns

 in
cl

ud
in

g 
ch

em
ic

al
 b

in
di

ng
 o

f 

du
st

 a
nd

 o
th

er
 m

in
in

g 
B

es
t M

an
ag

em
en

t P
ra

ct
ic

es
 (

B
M

Ps
) 

w
ill

 b
e 

re
vi

ew
ed

.

A
s 

a 
re

su
lt 

of
 t

he
 o

ve
ra

ll 
B

as
el

in
e 

St
ud

y,
 a

m
bi

en
t 

ai
r 

m
on

ito
ri

ng
 s

ta
tio

ns
 w

ill
 b

e 

in
st

al
le

d 
at

 s
tr

at
eg

ic
 lo

ca
tio

ns
 r

ec
om

m
en

de
d 

as
 a

 r
es

ul
t 

of
 t

he
 u

pd
at

ed
 A

ir
 Q

ua
lit

y 

A
ss

es
sm

en
t. 

Fi
ve

 s
ta

tio
ns

 w
ill

 b
e 

in
st

al
le

d 
to

 c
ol

le
ct

 d
at

a 
th

at
 w

ill
 fo

rm
 th

e 
ba

se
lin

e 

ai
r 

qu
al

ity
.

A
i
r

 
Q

u
a

l
i
t
y
 
S

t
a

n
d

a
r

d
s
,
 
G

u
i
d

e
l
i
n

e
s
,
 
a

n
d

 
O

b
j
e
c

t
i
v

e
s
 
(
t
o

t
a

l
 
s
u

s
p
e
n

d
e
d

 
p
a

r
t
i
c

u
l
a

t
e
)

B
l
a

s
t
 
a

t
 
P

a
m

o
u

r
 
O

p
e
n

 
P

i
t

D
u

s
t
 
A

b
a

t
e
m

e
n

t
 
M

e
a

s
u

r
e
s

N
o

i
s
e
 
G

u
i
d

e
l
i
n

e
s

S
o

u
n

d
 
a

n
d

 
V

i
b
r

a
t
i
o

n
 
R

e
f
e
r

e
n

c
e
 
L
i
m

i
t
s

P
r

o
p
o

s
e
d

 
M

o
n

i
t
o

r
i
n

g
 
S

t
a

t
i
o

n
s



R
E

A
L

 E
S

T
A

T
E

S
O

C
IO

-E
C

O
N

O
M

IC
H

O
L

L
IN

G
E

R
 P

R
O

JE
C

T

Ti
m

m
in

s 
ha

s 
be

en
 e

xp
er

ie
nc

in
g 

a 
sh

or
ta

ge
 o

f h
ou

si
ng

 a
s 

a 
re

su
lt 

of
 h

ig
h 

re
si

de
nt

ia
l 

sa
le

s 
ov

er
 t

he
 l

as
t 

th
re

e 
ye

ar
s.

 A
cc

or
di

ng
 t

o 
th

e 
Ti

m
m

in
s 

R
ea

l 
Es

ta
te

 B
oa

rd
, 

th
e  

vo
lu

m
e 

of
 s

al
es

 o
ve

r 
th

is
 p

er
io

d 
is

 a
t a

 1
5

-y
ea

r 
pe

ak
. 

A
nn

ua
l d

at
a 

pr
ov

id
ed

 b
y 

th
e 

Ti
m

m
in

s 
R

ea
l E

st
at

e 
B

oa
rd

 s
ho

w
 t

ha
t 

th
e 

re
al

 e
st

at
e  

m
ar

ke
t 

ex
pe

ri
en

ce
d 

an
 o

ve
ra

ll 
gr

ow
th

 i
n 

sa
le

s,
 w

ith
 t

he
 h

ig
he

st
 n

um
be

r 
an

d  

va
lu

e 
of

 
re

si
de

nt
ia

l 
sa

le
s 

re
co

rd
ed

 
in

 
2
0
0
4
. 

Th
is

 
tr

en
d 

ap
pe

ar
s 

to
 

be
 

co
nt

in
ui

ng
, 

re
fle

ct
ed

 b
y 

th
e 

fa
ct

 t
ha

t 
se

ve
n 

su
bd

iv
is

io
ns

 a
re

 c
ur

re
nt

ly
 u

nd
er

  

co
ns

tr
uc

tio
n 

in
 T

im
m

in
s,

 a
 m

uc
h 

hi
gh

er
 th

an
 a

ve
ra

ge
 a

m
ou

nt
. 

R
es

to
ri

n
g 

ou
r 

P
as

t

…
 G

ro
w

in
g 

o
u

r 
P

re
se

n
t

…
 In

ve
st

in
g 

in
 o

ur
 F

ut
ur

e

P
L

A
N

N
IN

G
 P

O
L

IC
Y

L
A

N
D

 U
S

E
M

in
in

g 
ac

tiv
iti

es
 

ar
e 

su
bj

ec
t 

to
 

th
e 

O
ffi

ci
al

 
Pl

an
 

an
d 

Z
on

in
g 

B
yl

aw
 

of
 

th
e 

m
un

ic
ip

al
ity

 o
r 

pl
an

ni
ng

 a
re

a.
 T

he
 g

en
er

al
 o

bj
ec

tiv
e 

of
 t

he
 O

ffi
ci

al
 P

la
n 

is
 t

o 
gu

id
e  

th
e 

fu
tu

re
 d

ev
el

op
m

en
t 

of
 a

n 
ar

ea
, 

ta
ki

ng
 i

nt
o 

ac
co

un
t 

th
e 

be
st

 i
nt

er
es

ts
 o

f 
th

e  

co
m

m
un

ity
 a

s 
a 

w
ho

le
. 

Th
e 

O
ffi

ci
al

 P
la

n 
co

nt
ai

ns
 l

an
d 

us
e 

de
si

gn
at

io
ns

 f
or

 a
ll  

ar
ea

s 
w

ith
in

 t
he

 m
un

ic
ip

al
ity

, 
w

hi
ch

 s
et

 o
ut

 t
he

 g
en

er
al

 p
er

m
itt

ed
 u

se
s 

w
ith

in
  

th
es

e 
ar

ea
s.

 T
hi

s 
is

 t
o 

m
in

im
iz

e 
co

nfl
ic

t 
be

tw
ee

n 
no

n-
co

m
pl

em
en

ta
ry

 a
ct

iv
iti

es
,  

en
su

re
 p

ub
lic

 s
af

et
y 

an
d 

ad
eq

ua
te

 p
ro

vi
si

on
 o

f 
pa

rk
s,

 o
pe

n 
sp

ac
es

 a
nd

 r
eq

ui
re

d  

in
fr

as
tr

uc
tu

re
, 

an
d 

pr
ov

id
e 

a 
ba

la
nc

e 
of

 u
se

s 
to

 e
ns

ur
e 

th
e 

lo
ng

-t
er

m
 v

ia
bi

lit
y  

of
 th

e 
co

m
m

un
ity

. 

Th
e 

C
ity

 o
f T

im
m

in
s 

is
 c

ur
re

nt
ly

  

un
de

rg
oi

n
g 

a 
re

vi
ew

 o
f 

th
e  

O
ffi

ci
al

 P
la

n.
 T

he
 re

vi
ew

 is
 ti

m
el

y 

in
 t

ha
t 

it 
ha

s 
pr

ov
id

ed
 t

he
 C

ity
 

w
ith

 a
n 

op
po

rt
un

ity
 t

o 
co

ns
id

er
 

in
tr

od
uc

in
g 

fle
xi

bl
e 

la
nd

 u
se

 

po
lic

ie
s 

(e
.g

. 
G

ol
dfi

el
ds

) 
th

at
 

pr
ot

ec
t 

pr
ov

en
 m

in
er

al
 r

es
ou

r-

ce
s 

an
d 

su
pp

or
t 

an
 im

po
rt

an
t 

co
m

po
ne

nt
 o

f 
th

e 
C

ity
’s

 e
co

-

no
m

ic
 b

as
e.

G
O

LD
C

O
R

P’
S 

co
ns

ul
ta

nt
s 

co
nd

uc
te

d 
a 

So
ci

o-
Ec

on
om

ic
 

St
ud

y 
as

 
pa

rt
 

of
 

th
e 

Pr
e-

Fe
as

ib
ili

ty
 E

nv
ir

on
m

en
ta

l B
as

el
in

e 
St

ud
y 

fo
r 

th
e 

H
ol

lin
ge

r 
Pr

oj
ec

t. 

Th
e 

St
ud

y 
ch

ar
ac

te
ri

ze
d 

th
e 

ho
us

eh
ol

d 
an

d 
co

m
m

un
it

ie
s 

w
it

hi
n 

th
e 

St
ud

y 
A

re
a 

w
ith

 r
es

pe
ct

 to
:

• 
Po

lit
ic

al
 O

rg
an

iz
at

io
n 

an
d 

G
ov

er
na

nc
e

• 
D

em
og

ra
ph

ic
, S

oc
ia

l a
nd

 C
ul

tu
ra

l C
ha

ra
ct

er
is

tic
s

• 
Ec

on
om

ic
 A

ct
iv

iti
es

 a
nd

 C
on

di
tio

ns

• 
A

va
ila

bi
lit

y 
of

 H
ou

si
ng

, I
nf

ra
st

ru
ct

ur
e 

an
d 

So
ci

al
 S

er
vi

ce
s 

• 
In

di
vi

du
al

, F
am

ily
 a

nd
 C

om
m

un
ity

 W
el

ln
es

s

• 
Pl

an
ni

ng
 P

ol
ic

y 
an

d 
La

nd
 U

se

• 
Tr

ad
iti

on
al

 V
al

ue
s 

an
d 

C
ul

tu
ra

l H
er

ita
ge

Th
e 

so
ci

o-
ec

on
om

ic
 

st
ud

y 

pr
ov

id
es

 
a 

de
ta

ile
d 

un
de

r-

st
an

di
n

g 
of

 
th

e 
ex

is
ti

n
g  

co
nd

it
io

ns
 

an
d 

tr
en

ds
 

in
 

th
e 

St
ud

y 
A

re
a.

 
A

lt
ho

ug
h 

th
e 

C
ity

 p
la

ns
 t

o 
co

nt
in

ue
 t

o 

di
ve

rs
ify

, 
th

e 
st

ro
ng

 r
el

at
io

n-

sh
ip

 
w

ith
 

na
tu

ra
l 

re
so

ur
ce

 

ba
se

d 
ac

tiv
iti

es
 l

ea
ve

s 
it 

vu
l-

ne
ra

bl
e 

to
 g

lo
ba

l m
ar

ke
ts

 a
nd

 

co
m

m
od

ity
 p

ri
ce

s 
as

 s
ee

n 
w

ith
 th

e 
re

ce
nt

 c
lo

su
re

 o
f s

ev
er

al
 m

in
in

g 
es

ta
bl

is
hm

en
ts

. 

D
es

pi
te

 t
hi

s,
 t

he
 o

ut
lo

ok
 i

s 
op

tim
is

tic
 f

or
 o

ng
oi

ng
 e

xp
lo

ra
tio

n 
an

d 
ne

w
 m

in
in

g  

ac
tiv

iti
es

.

Th
e 

H
ol

lin
ge

r 
M

in
e 

re
pr

es
en

ts
 

an
 

im
po

rt
an

t 
op

po
rt

un
ity

 
fo

r 
su

st
ai

ni
ng

  

m
in

in
g-

re
la

te
d 

em
pl

oy
m

en
t 

w
el

l i
nt

o 
th

e 
fu

tu
re

. A
s 

on
e 

of
 t

he
 t

op
 t

hr
ee

 e
m

pl
oy

er
s  

in
 t

he
 C

ity
, 

re
pr

es
en

tin
g 

an
nu

al
 e

xp
en

di
tu

re
s 

in
 t

he
 r

an
ge

 o
f 

$
5
0
 m

ill
io

n,
 t

he
 

H
ol

lin
ge

r 
M

in
e 

w
ou

ld
 

ha
ve

 
fa

r 
re

ac
hi

ng
 

ec
on

om
ic

 
im

pl
ic

at
io

ns
, 

pr
es

er
vi

ng
  

ap
pr

ox
im

at
el

y 
1
8
5
 e

xi
st

in
g 

m
in

in
g 

jo
bs

 w
el

l i
nt

o 
th

e 
fu

tu
re

, t
og

et
he

r 
w

ith
 im

po
rt

an
t 

sp
in

-o
ff 

ef
fe

ct
s.

O
f 

ad
di

ti
on

al
 n

ot
e 

ar
e 

th
e 

op
po

rt
un

it
ie

s 
w

hi
ch

 w
ill

 b
e 

pr
es

en
te

d 
bo

th
 d

ur
in

g 

op
er

at
io

n 
an

d 
po

st
-r

eh
ab

ili
ta

ti
on

 
of

 
th

e 
H

ol
lin

ge
r 

pi
t,

 
in

cl
ud

in
g 

to
ur

is
m

 

op
po

rt
un

it
ie

s 
pr

es
en

te
d 

by
 t

he
 u

ni
qu

e 
si

tu
at

io
n 

of
 a

n 
ur

ba
n 

m
in

e 
an

d,
 p

os
t-

re
ha

bi
lit

at
io

n,
 r

ec
re

at
io

na
l, 

co
m

m
er

ci
al

 a
nd

 r
es

id
en

ti
al

 d
ev

el
op

m
en

t 
on

 l
an

ds
 

pr
ev

io
us

ly
 c

on
si

de
re

d 
ha

za
rd

ou
s:

 i
n 

ad
di

ti
on

, 
m

ill
io

ns
 o

f 
do

lla
rs

 i
n 

sa
vi

ng
s 

w
ill

 

re
su

lt
 f

ro
m

 t
he

 e
lim

in
at

io
n 

of
 l

on
g 

te
rm

 m
on

it
or

in
g 

an
d 

re
ha

bi
lit

at
io

n 
co

st
s  

in
cu

rr
ed

 b
y 

G
ol

dc
or

p.
 A

s 
th

e 
pr

oj
ec

t 
pr

og
re

ss
es

, 
G

ol
dc

or
p 

w
ill

 n
ee

d 
to

 f
ur

th
er

 

ex
am

in
e 

th
e 

di
re

ct
 a

nd
 in

di
re

ct
 c

os
ts

 a
nd

 b
en

efi
ts

.

E
c

o
n

o
m

i
c

 
I
m

p
a

c
t
s
:
 
T

y
p
i
c

a
l
 
O

n
t
a

r
i
o

 
M

i
n

e
 
&

 
A

n
t
i
c

i
p
a

t
e
d

 
I
m

p
a

c
t
s
 
a

t
 
t
h

e
 
H

o
l
l
i
n

g
e
r

 
M

i
n

e

C
o

n
i
a

u
r

u
m

 
T

a
i
l
i
n

g
s
 
–

 
B

e
f
o

r
e
 
a

n
d

 
A

f
t
e
r

 
R

e
h

a
b
i
l
i
t
a

t
i
o

n

D
r

i
l
l
 
R

i
g

 
o

n
 
P

e
a

r
l
 
L
a

k
e

R
i
c

k
 
L
a

w
l
o

r
,
 
R

e
f
i
n

e
r

G
o

l
d

 
P

o
u

r

C
o

n
i
a

u
r

u
m

T
a

i
l
i
n

g
s

–
B

e
f
o

r
e

a
n

d
A

f
t
e
r

R
e
h

a
b
i
l
i
t
a

t
i
o

n

R
i
c

k
L
a

w
l
o

r
R

e
f
i
n

e
r

G
o

l
d

P
o

u
r

D
r

i
l
l

R
i
g

o
n

P
e
a

r
l

L
a

k
e



�
�
�
�
�
�
�

�

�
�
�
�
�
�
�
�	


��
	
�
�
�


�
�
�	


�


�
��
	


�
�


�
�
�
��
�
�
�
�
�
�
�


�
��
	
�
�
�
�


�

�
��
�
�
�
�
��

�
	


�
�


�
��
�
�	
��
�
��
�
��
��
��
�
�
��
	
�
�
�
�
��

�
�
�
�
��
�
��
�
�
	
��
��
�
�
��
 
�
 

�
��
�
�
�
�
�
��

!
	

"
�
	
��
��
�
�
�
"
�
�#
�"
$

�
�
�
 
!�
��
�

�
�
 
 
�
�"
��
#�
�
�
 
 
�
�
��

�
��
�
�
�
�
�
�$
�
��
�
�
�
�
�
�
�

�
��
�
�
�
�
%

�
�
&
!�
!�
�
�

�
��
��
�

�
$

�
��
�%
��
�
�	
�

�
�
�
��
	
�
�
�
�
�

�
&
'
�
"
�
��
(
�
�
)

*
�
�
	
��
��
�%
��
��
�

+
'

�
�,
-�
�
 
�
 

.

�%
"
�
��
�(
�	
�
�
-

�
$�
�


$�
�
�


�	
�
�



�
�
"
�	


�
	

	


�%
�

/
��
&
��
�
%
�
�
�
��
�	
��
	
��
�
��
�

�


�	
'
�
"
�
�
��
��
��
�
�
�
�%
-�
�&
�
��
��
��
��
�
�
��
	
�
�
�
�
��

�
�
�
�
��
�

�
�
�
	
��
�0
�
�
�
1
&
�
%
��
"
�
�
��
��
�
"
��
�
"
�"
�%
�
'
%
%
�
"
��
&
�
��
	


	
�
��


��
��
�
%
2

�
�
&
�
��
	
��
�
��
�

�
�	
��
�
�
�"
��
	
�
3
�"
��
��
�


�
��
�	
�
��
&
�
��
��
�
��
�
%
��
��
	
�
3
2

.
�
�

�
%
�%
�&
�
%
�4
�
�
�
��
	
�
"
'
�
��
"
�	
��
�	
�
3
��
	
��
%
��
�	
�
��
&
�
�%
��
�
$�
�5
'
��
	
��
�

�	
��

�
	
��
�
	
��
��
&
�
�
��
�
 
�%
�
�
�

�
%
-�

�
%
%
��
&
�
�
��
 
6
�%
&
	
�
�
"
��
	
��
�
��
�

�
�	
�

�
�
�"
�

�
�
�
��
��
	
�
-�
�
�
"
�	
�

�
�	
�
�
�%
�
�
�

�
��
�
%
��
"
��
%
��
	
%
��
��
�

�
��
�
�"



�
�
�
��
��
�


$�
�
&
�
��
	
�
%
'

�
�
�
��
&
�
%
��
	
�
�

'
"
�
"
��
&
�
��
�
�
�"
��
	
�
3
�"
��
��
�


�
��
%

�
	
��

�3
�

�
$�
��
&
�
��

��
�
��
	
�
3
��
%
��
	
�4
�
�'
%
�
"
��
	
��
	
�
%
��
'
�
��
�&
�
��
�
�
��
	
�
�
�
�
��



�
	
�
��
	

�
(
�
��

��
�
"
��
	
�4
�
�
3
��


�
�&
�
��
��
%
-�
�
%
��
�


�
�
%
��
	
��
�
	
�
�	
'
��
�


��
&
�
�%
��
�

'
�
	
�
��

	
%
'
��
$
�
&
�
��
��
��
��
	
��

	
�
��
	
��
�


�	
��
�
��
�

�
��
	
�
��
�
�
%
'
��
%

�
�	
�
	
%
�
"
��
��
&
��
�
%
�
�
�
��
�	
��
&
�
��
��
�
��
�
%
��
��
	
�
3
��
�
"
��
&
�
��
	
��
�
��
�

�
�	
��
�
�
�"

�	
�
3
�"
��
��
�


�
$

.
��
	
��

�
	
��
�
7
�
�%
�
�
�

�
%
��
�
��
��
	


�
�
��
"
8�
�
�
�

%
�
�
�

�
%
��
�
��
��
�
�

�
9
�
"
$
�
&
�
��
�
%
'

�
%

�
��
%
�
�
��
"
��
&
�
�2

�
,
:
6
��
�
��
�

�
%
%
��
&
�
�
��
�;
�
�

�
<
6
��
�
��
�4
�
��
�
�
�
��
��
�
"
��
�;
�
�

.
%
�%
'
�
&
-�
�&
�
��
��
�
��
	
�
3
�
��
%
�
�
�%

	
�
�
��
&
�

�
��



�
��
%
��
	
�
��
�
�"
�

�
�
�
��
��
�



�
�
"
��
%
%
'
�
&
��

�
�
�


�
�
�
�
��
	
��
.
�
�
��
%
��
	
�

��
=
'
��
�
"
$
.
%
��
�
��
�	
��
�&
�
��
	
�
�
��
�
�
�
�


%

�
�
��
��
��
�
��
�	
��
.
�
�
�	
�
�

�
�&
�
��
��
�


�4
�

	
�


	
��


�.
�
�
�%
�
�
�

��


��
	
��
�&
�
�	
��
�

	
��



�	
��
&
�
��
�
�
�
�


%
$
�
!
�
��
�


��
%
��
4

�%
&
�

�
	
�
��
	
��
�


��
�	


��
�
�	
�
��
&
�
�
��
�
�	
�
3
��
�
�
%

%
��
�
�
��
�	
��
&
�
�
�"
	
�
�
�
��
	
�&
�
�

	
�
�


�
!
�

%
��
�
%
�0
�
	
%
%
�4

�
�=
'
�
��
�
�

�
�%
�
�
�

��


1$



�
�
�
�
�
�
�

�

�
�
�
 
!�
��
�

�
�
 
 
�
�"
��
#�
�
�
 
 
�
�
��

�
��
�
�
�
�
�
�$
�
��
�
�
�
�
�
�
�

�
��
�
�
�
�
%

�
�
&
!�
!�
�
�

�
��
��
�

�
$

�
>�

�
�
�
�%
�	
�
�

�	
'
�
"
�
�
��
��

�
�
�

%
�"
'
�
��
	
�"
�
�
�
��
��
�


�	
��
�&
�
��

��
�
��
	
�3
%
2

!
�	
'
�
"
�
�
��
��
�
	
"
�


�
�


�&
�
%
�4
�
�
�
��
�
��
��
"
�	
'
��
�	
�"
�
��
��

��
�
�&
�
��
?
��
�
�

�	
��
&
��
&
�

�	
'
�
"
�
�
��
��

�
�
�

%
��
�


�4
�
��
�
�
�
�
��
"
�"
'
�
��
	
��
��
�
�"
�
�
�
��
��
�


-

�
�
"
��
	
�"
�
��
��

��
�
��
��
�&
�
�"
�
�
�
��
��
�


��
�


��
�
�
�
�
��
	
�
�

�
�
�

%
��
�%
'
��
	
'
�
"
��



�
�
��
��
4
	
"
��
%
$
�
&
�
��
�
�
	
��
��
�
"
��
�
��
%
��
&
�
��
�&
�
��
��
��
�%
�
�
�
��

�
�
�


%
��
�
�
�

�&
�
��
"


�
%
�	
��
�&
�
�9
	
�
�
�	
��
��
�

'
�
�
�
�
0�
&
�
��
�

'
��
��


'
%
��
�
��
�


��
&
�
�9
	
�
�
�	
�

��
�

'
�
�
�
�
��
�
"
��
&
�
��
�


�

	
�
�
��
	
�
%
��
�
%
��
	
��
�
�	
�
�"
�
"
1$
��
@
	
�
�
�

	
�
�
��
�


�	
�

�&
�
��
�
��
��

�
�
�

%
��

�
�
�4
�
�%
�
�
�
��
�
��
&
�
%
�
��
�


%
�"
'
�
��
	
��
&
�
�"
�
�
�
��
��
�


$

�
&
�
��
��
��
��
�
�
��
�
�
	
�
�
�
�
"
%
�	
�


	
��


��

	
�
��
	
��
�


�	
��
�
�
��
��

�
�
�

%
��
�

�&
�
%
�
��
�


%
��
�
"
��
��
"
��
�
�
�
��
�
	
�
��
	
��
�


��
�


%
-�
�
�
"
��
��
	
�
�
��
�
�
�
��
�&
�
��
��

��
�
�
�
�%
��
��
��

�
�
%
'
��
"
-
�&
�
��
�	
�
	
�
�
�
�
�
�


�A

	
�
�
��
�&
�
��
��
�
�
��
"
��
�


%
��
	

��
B�
%
��
4

�%
&
��
��
"
�
�
�

	
�
�
�
�
��
�
�
��
��
�
��

"
%
C$

D
�

'
��
�&
�
%
�4
�
�
�
��
�	
�
�"
�
"
��
�
��
&
�
��
��
�



�
�
�
$

<
$

�
>�

�
�
�
�%
�	
�
�%
'
��
�
�
�
��
�
��
��
��
�
�'
��
%
�"
'
�
�	
�"
�
�
�
��
��
�


��
&
�
��
��
�
��
	
�3
%
2

>�
�&
�
%
�4
�
�
�
��
"
�
�
��
��
�
"
��
&
�
��

	
�
�
��
�


��
&
�
��
�
��
��
��
4

�
��
	
'

"
��
�
%
'

�
��
�

��
"
'
�
�
"
�

�	
'
�
"
�
�
��
��
��
�
&
�
�

�
��
	
�%
'
��
�
�
�
��
�
��
��
4
	
"
��
%
-�
�
�
"
��
&
�
��
�	
��

"
��
��
�%
&
�
"
��
�
��
��

�
�
�

%
�	
�
�

	
�
%
��
�
��
��
�
�
��
"
��
�
��
��
4
	
"
��
%
$
�
	
�
�
�
�
�-

�&
�
�
	
�
%
'

�
�
�
��
�
	
��
%
�&
�
��
�&
�
��
��
%
��
	
�&
�%
�	
��
�
�

�
�
�
�"
�
�
�
�
�	
��
%
'
�
&

	
�
�
'
��
�
�
�
�
%
$�
D
'
��
&
�
��

	
��
-�


�	
'
�
"
�
�
��
��
�
	
"
�


�
�


�&
�
%
��
�
"
��
�
��
"
��
	

%
'
��
�
�
�
��
�
��
��
4
	
"
��
%
�
�


�4
�
��
��
�
�
��
"
-�
�
��
&
��
&
�
��
?
�
�
�
��
	
�
�	
��
�
�
�
�

�#
�
3
�

�
�
"
��
&
�
�#
��
�

�
��
�
�
�

��
�
�
�
�


%
��
	
�
"
�0
#
�
�
�
1$
��
�
&
�
�%
	
�
%
�'
�
"
�
�

�
��


��
�
�
�


#
�
3
�
��
�
"
��
&
�
�#
�
�
�
��
��
��

	
��
��
	
�	
'
%
��
&
�
�
�	
�&
�
��
�
��
�
��
�
��
��
4
	
"
��
%
-

�
�
"
��
&
�%
�&
�

&
�
��
�
	
�
"
'
�
��
�
��
�
��
	
'

"
��
�
%
'

�
��
�
��
�
�'
�
"
�
��
"
��
��
��
��
�
�
��
	
�

�&
�
%
�
��
�
��
��
4
	
"
��
%
�"
'
�
��
	
�"
�
�
�
��
��
�


$�
��
	
�
�
�
�
�-
��
&
�
��
'
��
�
�
�

"
�
�
�
��
��
�


�%
�
%
��
�
�"
�%
�
&
�
�

�
%
��
	
��
&
�
�#
�
�
�
-�
�
&
��
&
��

	
�
%
��
	
��
�
�
�

�#
�
3
�
-

�
�
"
��
&
�%
��
��
�
��
�
�
��
�


�4
�
��
	
�
��
�
'
�
"
��
	
��
�&
�
��
	


�
�


�
��
�
�	
��
�
��
"
�
�
�
��
��
�


$

�
&
�%
�"
�%
�
&
�
�

�
��
	
�#
�
�
�
��
�
"
��
�
�
�

�#
�
3
�
��
�


��
&
�
��
�	
��
��
	
'
�
��
��
�&
�

�
��
�
�
�%
�	
��
�
�
�
�'
�
"
�
��
"
��
��
��
��
�
�
�$
(
�
�
�
'
%
�
�	
��
�
&
�
��
�
�


��
%
%
�
�
��
�


�
�4
�
��

�

	
%
�
"
�

	
	
�
�%
�
%
��
�
-�
�
	
��
	
�
��
	
��
�


�	
��
�
��
�

�
��
�
�
��

�
�
%
'
��
%
�&
�
�
�
�4
�
�
�

�
�	
�
	
%
�
"
$

�
	
�
�
�
�
��
�
	
��
"
$

.

%
	
-
�
�
��
�
�

	
�
��
	
�
��


�	
'
��
	
��
#
�
�
�
��
�



4
�
��

	
�
��
	
��
"
��
%
��
�
��
�&
�
��
$�
	
��
.
$

��
=
'
��
�
�
�
�
�%
$



�
�
�
�
�
�
�

<

�
�
�
 
!�
��
�

�
�
 
 
�
�"
��
#�
�
�
 
 
�
�
��

�
��
�
�
�
�
�
�$
�
��
�
�
�
�
�
�
�

�
��
�
�
�
�
%

�
�
&
!�
!�
�
�

�
��
��
�

E
$

/
��
&
��
�
%
�
�
�
��
�	
��
&
�
��
	
��
�
��
�

�


�	
'
�
"
�
�
��
��
�%
%
'
�
%
��
%
��
"
�
�
��
��
�
"
�4
�
��
&
�
��
��
��
��
�
�
-

>�
�
�
��
�	
�
�"
��


��
&
�
��
	


	
�
��


��
�
�
��
�
��
	
�
�
�
�
�%
2

�
/
��
&
��
�
%
�
�
�
��
�	
��
&
�
��
	
��
�
��
�

�
�	
��
.
�
�"
��
	
�
3
��
��
��
�


�
�"
'
�
��
	
��
��
�
��
	
�
3

��
	
�
��
&
�
��
�	
��
�
�-
�4
�
%
�
"
�	
�
��
&
�
�"
�
��
��
&
�
��
&
�
%
�4
�
�
�
��
��
%
�
�
��
"
�0
�
�
"

%
'
4
��
�
��
�	
��
�
�
��
�
�	
��
�&
�
�

�
	
�
&
�
�
�%
��
�
��
�
�
	
��
1-
�>
�

�
�
�
��


�
��
	
�
�
'
��
�
��
&

�&
�
��
	
�
%
'

�
�
�
��
�&
�
��
�&
�
�
	
��
�
��
�

�
�	
��
.
�
�
��
�
�
�
�
�%
��
	
�4
�
�

	
�
$�
�>
��
&
�
��
�	
��

�
	
�
�
'
��
�&
�
��
�
��
�&
�%
��
	
��
��
�
	
�%
�
�
�
��

�
�
�
�
%
'
��
%
��
�


�

�3
�

�
�4
�
��
�
=
'
��
�
"
��
�

&
�
�
"

��


-�
%
�	
��


�
-�
'
%
�
�	
��
"
�%
�
	
%
�

�
	
��
�&
�
��

��
�
��
	
�
3
$�
��
	
�
�
�
�
�-
�

��
�
�

�&
�
��
%
	
�
�
�%
�
�
�

�
%
�"
�"
��
"
�
�
��
��
��
	
��
�
��
�

�
�	
��
.
�
�
-
��
��
%
��

�
	
�
��
�	
�
��
&
�
��
�

�
	
�
��
�


�
�
�
�
��

�
�
�%
'
�
�
	
��
�
"
�4
�
��

	
�
��
	
��
�


��
�
�
"
%
��
	
�4
�
��
'
��
��
��

�
�
�
��
	

�
"
"
��
%
%
��
&
�%
�

��
��
�
"
��
	
%
%
�4
�
�
��
$�
��
&
�
��
	
�
��
�


�
�
�
�
��

�
�
�%
&
	
'

"
��
"
�
�
��
��

��
�

�%
��
�
��

�
�
%
'
��
%
��
&
�
��
�
	
'

"
�4
�
��
�
3
�
�
��
	
��
"
"
��
%
%
�.
�
�
�%
&
	
'

"
��
'
�'
��

�
	
�
��
	
��
�


��
��
"
��
�%
�	
�
�
'
��
�
�
�
�
�

�3
�

�
8�
�
�
"
��
��

	
�
��
	
��
�


��
�	


��
�
��
	
'

"

4
�
��
�
��
�
��
�
��
"
��
	
��
�
�

'
"
�
�	
�


	
��


��
%
%
�
%
%
�
�
�
��
	
��
�
��
�
��
	
�
3
�

�
	

	


�
-

�
%
��
�


�
�
%
�

�	
'
�
"
�
�
��
��
�
�
"
��
'
�
	
��
��

	
�
��
	
��
�


��
	
��
�&
�
��
�
�
��
	
�
�
�
�
��



�
	
�
��
	

�
(
�
��

��
�
"
��
�
�
�	
�&
�
��
�
��
�
%
��
&
�
��
��
��
�
��
	
�
3
��
%
�'
%
�
"
-�
%
�	
��
"
�	
�

"
�%
�
	
%
�
"
$

�
&
�
�

�
	
�
&
�
�
�%
��
�
��
�
�
&
�
��
�

�
��
�
	
��
��
%

��
�

'
"
�
"
��
%
�
�
��
�
�
�
�
"
�?
��
�
��
&
�
��
��
�

�
�
�
�
$

�
&
�
��
��
%
��
	
��
	
��
�
��
�

�
�	
��
.
�
�
��
%
��
"
�
�
��
��
�
"

��
��
�
%
�
	
�
%
�
��
	
��
	
�
�
�
�
��
;
	
$�
�
$

.
%
��
	
��
"

�
4
	
�
�
�=
'
�
��
�
�

�
�%
�
�
�

�
%
��
�


�4
�
��
�
3
�
�
$

!
�	
'
�
"
�
�
��
�-
��
�
"
��
%
��
�
=
'
��
�
"
�'
�
	
��

�
�	
'
�
"
��
&
�
�@
��
�
��
�
��
�
�
��
�

�
$

�
/
��
&
��
�
%
�
�
�
��
�	
��
&
�
��
�
�
�
�
�%
�	
��
"
�
�
�
��
��
�


�	
�
�

�	
'
�
"
�
�
��
��
�
�
"
�%
'
��
�
�
�

�
�
��
��

�
�
�

%
-�
0�
�
"
%
'
4
��
�
��
�	
��
�
�
��
�
	
��
�&
�
�

�	
'
�
"
�
�
��
��
�
	
"
�


�
�



��
�
	
��
1-
��
&
�
��
�
�
	
��
�"
	
�
%
��
	
��
�
�	
�
�"
�
�%
'
��
��
��
�
��
��
�	
��

�
��
	
�
��
	
��
�
�
��
	

�
�	
�
�"
�
��
�
�	
�
��
�	
�
$�
��
&
�%
��
%
��
��
�
�
��

�
�"
'
�
��
	
��
&
�
�

�
�
3
�	
��
�
�
�
��

�
�
�
��



�
&
��
&
��


'
%
��
�
��
%
��
&
�
�"
��
�
"
	
�
�
��
��
�
�	
��
�&
�
��
	
��
�
��
�

�
��
�
�
�
�	
�%
��
�

��

�
��
	
�
��
	
��
&
�
�"
��
�
"
	
�
�
��
��
�
$�
�(
�
%
�
"
�	
�
��
&
�
�"
�
��
��
�
"
�"
�%
�
'
%
%
�	
�
��
&
�
�

&
�
%
�4
�
�
�
��
�	
�
�"
�
"
-�
��
�%
�
�
�
%
�

�3
�

�
��
&
�
��
�&
�
��
	
��
�
��
�

�
�	
��
��
�
�
�
��
�%
�

	
�
-

&
	
�
�
�
�
��
�&
�
��
�
�
	
��
�"
	
�
%
��
	
��
�
	
�
��
��
��
�
	
'


&
�%
'
�
�
	
��
��


��
�
�	
��

�
��
	
�
��
	

�
	
�
��
��

��
&
�%
�	
�
��
�	
�
$

�
&
�
��
��
�

�
�
�
�
��
�
�

'
"
�
%
�4
	
�&
��
&
�
�&
�
"
�	

	


�

�
�
"
�&
�
"
�	


�
	

	


�
��
�
�
&
�
��
�

�
��
�
	
��
%
��
%

�
�
�
�
�
"
��
�
%
$

.
%
��
�


-
��
&
�
��
�
	
��
�

'
��
%
��
	
��
�
��
%
�
�
��
"
��
�

�&
�
�"
��
��
��
��
��
��
%
�
�
��
"
��
�
��
&
�
��
��
�

�
�
�
�
2

�
D
�

'
��
��
B�
��
	
"
�

�
�
�
�
��
��
�


��
��

�
��
�
"
	
�
�
��
�
�@
&
�


	
�
��
	
�
3

�
D
�

'
��
��
B<
��
�
%
'

�
%
�	
��
@
'
��
�
�
��
�

�
5
�
��
�
��
4
�
%
�



�
�
�
�
�
�
�

E

�
�
�
 
!�
��
�

�
�
 
 
�
�"
��
#�
�
�
 
 
�
�
��

�
��
�
�
�
�
�
�$
�
��
�
�
�
�
�
�
�

�
��
�
�
�
�
%

�
�
&
!�
!�
�
�

�
��
��
�

7
$

�
�
&
�
��

	
�
��
	
��
�


��
�	


��
�
��
&
�
��
&
�
%
�4
�
�
�
��
�	
�
	
%
�
"
��
	
��
"
�
�
��
��
��
	
��
�
��
�





�	
'
�
"
�
�
��
��
��
�
�
�
�%
��
%
��
�
�
�
�
��
4

�
��
%
��
�

�
�
�
��

�9
�
"
��
�
�
�	
�
�
&
-�
4
'
��
�
%

�
�
��
�&
�
��
%
%
�
%
%
�
�
�
��
	
��
��
�
�
�
�%
-�
�
�
�
�
��


��
�
"
��
�
��
�


��
	
��
�
��
�

�
��
�
�
�
�	
�%

�%
��
�
=
'
��
�
"
��
	
��
	
�
��
��

��
&
�
�%
'
��
�
4
�
�
��
$�
D
'
��
&
�
��

	
��
-�
�
��
&
��
�
%
�
�
�
�
�	
��
&
�

�
�	
�
	
%
�
"
�
��
�

�
��
�
�
��

�
�
%
'
��
�	
��

	
�
�
��
�


��
�
�
��
��
�
�
��
"
��
�


%
-�
�&
�

�
�	
�
	
�
�
�
��
%
&
	
'

"
4
�
��
�
�
��

�&
�
��
�&
�%
��
�
�
�	
�
�
&
��

�
�
��
	
��
�
�
�
�
%
%
�
��

�

�
��
�
�
��
�
�

�
��
�
%
�	
��
��
�
"
��
�"
'
�

�


�	
'
�
"
�
�
��
��
%
'
�
�

��
%
-�
"
�
�
�
�
"
��


�	
�
��
&
�

�
�
�'
��
�	
��
�&
�
��
=
'
��
�
��
0�
$�
$�
�
�
��
��

�
�
�

�
�%
��
�
"
'
�
�
"
�4
�

	
�
��
&
�
�

�
�
�

�
	
��
�&
�

�
�
��
��
4
�
�
��
�


��
��
�
�'
��
%
1$
��
�
&
�
��
�
��

��
��
	
��
�
3
�
�/

�
��
��
0�
�
�
/
1�
�&
�
��
�
�



4
�
��
�
=
'
��
�
"
�	
��
"
�
�
�
��
��
�


�
�


��
�
=
'
��
�
��
&
�
��
�
�
��
��
%
'
�
�

��
%
��

'
%
��
4
�

��
%
�	
��
"
�'
%
��


��
�
�
��

�
�
�
%
��
�
�
�
%
%
�
��
-�
�
�
"
��
�
��
	
�
�
�
�
��
&
�
��
�	
��
��
	
��
4
�

��
%
��
��
��
"
��
	
�%
��
�

�
�"
��


�
�


��
��
�
�
��
"
��
�


%
��
	
��
�"
�
�
�
�
��
"
�
�
�&
$�
��
&
�

�
�
�
/
��
�


��

%
	
�%
�
�
�
��
�
��
&
�
�"
�
��
�
�
"
��

	
�
��
	
��
�


��
	
�
"
��
�	
�
%
��
�

�
��
"
��
	



�	
'
�
"
�
�
��
��

�
�
�

%
$

.
�
�
�
�
�
"
�
�
�
��
�	
��
�
�
/
�&
�
%
�4
�
�
�

�
��
�
�
��
"
��
�
"
��
"
"
��
%
%
�
%
��
&
�
%
�
��
	
�
�
�
��
%
$

:
$

�
/
��
&
��
�
%
�
�
�
��
�	
��
�
�
�
�
�%
��
	
�%
'
��
�
�
�
��
�
��
��
4
	
"
��
%
�"
'
�
��
	
�"
�
�
�
��
��
�


��
�
"

�&
�
�%
'
4
%
�
=
'
�
�
�
�
	
��
�
��
�

�
�	
�
��
"
'
�
�
"
�4
�
%
�
��

	
�
-�
�&
�
��
4
%
�
�
�
�
�	
��
�&
�



�	
'
�
"
�
�
��
��
�
	
"
�


�
�


��
�
�
	
��
��
�
"
��
�

'
��
%
��
�
"
��
�
��
�


��
&
�
��
��
�
�	
�

��
�

'
�
�
�
�
�	
��
"
�
�
�
��
��
�


��
�
"
��
&
�
��
	
%
%
�4

�
��
�
�
�
�
�	
�%
�

��
��
%
��

�
��
4
�
�
��
��
	

�
	
�
�
�
�
�$
��
�(
�
%
�
"
�	
�
��
&
�
�"
�
��
��
�
�
�
�
4

�
-�
��
�

'
"
��


��
&
�
�&
�%
�	
��
�
�



	
�
�
��
��
	
�
%
��
��
�&
�
�%
��
�
-�
�&
�
��
	
�
%
'

�
�
�
�F
%
��
	
�
�

'
%
�	
�
��
&
�
��
��
�
�
�
�%
��
	

%
'
��
�
�
�
��
�
��
��
4
	
"
��
%
��
��
�'
�

�3
�

�
��
%
��
�
�
%
	
�
�
4

�
$�
��
	
�
�
�
�
�-
��

	
��

%
'
4
%
��
�
��
�
�
�"
�
��
��
�


�4
�
��
�
=
'
��
�
"
��
�
�%
'
�
�
	
��
�	
��
�
��
�
�
/
��
�
�

��
�
��
	
�
$

�
&
�
��
��
�

�
�
�
�
��
�
�

'
"
�
%
�4
	
�&
��
&
�
�&
�
"
�	

	


�

�
�
"
�&
�
"
�	


�
	

	


�
��
�
�
&
�
��
�

�
��
�
	
��
%
��
%

�
�
�
�
�
"
��
�
%
$

.
%
��
�


-
��
&
�
��
�
	
��
�

'
��
%
��
	
��
�
��
%
�
�
��
"
��
�

�&
�
�"
��
��
��
��
��
��
%
�
�
��
"
��
�
��
&
�
��
��
�

�
�
�
�
2

�
D
�

'
��
��
B�
��
	
"
�

�
�
�
�
��
��
�


��
��

�
��
�
"
	
�
�
��
�
�@
&
�


	
�
��
	
�
3

�
D
�

'
��
��
B<
��
�
%
'

�
%
�	
��
@
'
��
�
�
��
�

�
5
�
��
�
��
4
�
%
�



�
�
�
�
�
�
�

�

�
�
�
 
!�
��
�

�
�
 
 
�
�"
��
#�
�
�
 
 
�
�
��

�
��
�
�
�
�
�
�$
�
��
�
�
�
�
�
�
�

�
��
�
�
�
�
%

�
�
&
!�
!�
�
�

�
��
��
�

�
$

D
'
��
&
�
��
�	
��
&
�
��
	
��
�
��
�

�


�	
'
�
"
�
�
��
��
�%
%
'
�
%
��
"
�
�
��
��
�
"
�4
�
��
&
�
��
��
��
��
�
�
-�
��
��
%
��

�
	
�
��
�	
�
��
&
�
��
�&
�
�"
��
��
��
�
�
��
%
��
�
%
'
��
��
��
�
�
��
��
"
"
��
%
%
��


��
&
�
��
	
��
�
��
�

�
�
��
�
�
�%
�	
�



�	
'
�
"
�
�
��
��

�
�
�

%
�'
�
	
�
��

	
%
'
��
$�
�
&
�
��
�
�
��
�
"
��
�
��
%
��
&
�
��
'
�
	
�
��

	
%
'
��
��
�
��
�


�
�
�

%
��
��
�&
�
��

��
�
�%
��
�
��
�


�4
�
��


	
�
�
"
��
	
��
�
�
	
�
�
��
'
�
��
	
��
�

�
�
�

�
�
&
�
��
��
�
��
��
�
�



"
��
��
��
�	
�
��
&
�
��
��
%
�4
�
�

��
�
��
�
$�
��
&
�
��
��
%
��
	
��
�
"
��
�
��
	
�
��
�
��
&
�
��
�
�
	
��
�	
��
�
&
�
��
�&
�

�

�
�
�
��
	
�
��
&
�
��
��
�

�
�
�
��
��

�
�
�

%
��
�


�4
�
-�
�
�
"
��
&
�
��
	
�
%
'

�
�
�
��
&
�
%
��
	
��
��
"
��
�
��
"
��
�

�&
�
�

�	
'
�
"
�
�
��
��
�
	
"
�


�
�


��
&
�
��
&
�
%
�4
�
�
�
��
	
�
"
'
�
��
"
�&
�
%
��
"
"
��
%
%
�
"
��
&
�%
��
%
%
'
�
$

�
&
�
��
�	
�
	
�
�
�
��
�
�
�
"
%
��
	
��
"
"
��
%
%
��
&
�
��
	
��
�
��
�

�
��
�
�
�
�%
�	
��
�&
�
��
	
%
��
�

	
%
'
��



�	
'
�
"
�
�
��
��

�
�
�

%
�0
�$
�
$�
�

	
	
"
��


�	
��
��
%
�"
�
�
��
�

�
	
��
�
	
�
�
�
��
��

�

�
�
"
%
-�
�
��
�
��
�
��
�

"
�%
�
&
�
�

�
-�
�
��
$1
-�
�
�
"
��

	
�
��
	
��
�


��
�
"
��
	
�
��
�


�
�
�
�
��

�
�
%
��
��
��
�
=
'
��
�
"
��
��
&

��
%
�
�
�
��
�	
��
&
�
��
'
��
�
�
�

�
��
�	
�
	
%
�
"
��

�
�
%
��
	
��
�

	
%
'
��
$�
�
	
��
�"
�
��
�
�
"
�"
�%
�
'
%
%
�	
�
��
%

��
=
'
��
�
"
��
	
��
�&
�
��
	
%
�B
�

	
%
'
��
��
�
��
��

�
�
�

%
��
	
��
�&
�
��
��
��
�
"
��
&
�
�

�	
'
�
"
�
�
��
�$

�
&
�
��
��
�

�
�
�
�
��
	
�
��
��
%
��


�
�
�
�
�
%
%
�
��

��
�
&
�
��
�

�
%
'
�
�
	
��
��


�"
	
�
'
�
�
�
�%
��
	
�

��
�
��
�
$

.
%
��
�


-
��
&
�
��

	
%
'
��
��

�
�
��
�


��
"
"
��
%
%
��
	
%
�

�

	
%
'
��
��
	
�
�
�
��
%
$

,
$

�
��
�%
��
�
�	
��
;
	
��
&
�
��

�
�
�
�

	
�
�
�
�
�-
��
��
�
%

�
�
"
�D
	
��
%
��
�

�
��
�
��



�
�
�
�

	
�
�
�
�
��
�
�
"

#
�
�
"
%
�(
��
�
�
&

+
'

�
��
�
-�
�
 
�
 

!

�
�
�
�@
�
��
-�
�
$!
�
	
$

�
��
�
��



�
�
�
�

	
�
�
�
�
�

�
	
�
%
'

�
�
�
�

@
�
�
��
	
�
��
$�
��
'
��
	
%
�
��
�
"
�@
�
	
�
�
�	
��
�&
�
��
�
�
��
	
�
�
�
�
��

�
�
�
�
��
�

!
	

"
�
	
��
��

�
�
��
�
�
��
�	
��

�
�
��
	
�
��
&
�
��
�&
�
��
	
�
�
��
&
�
�
%
��
�
��
�
��
�
%
��
	
��
�
	
�
"
'
�
��
"

�	
��

�
�
��
�&
�
��
�
=
'
��
�
�
�
�
�%
�	
��
�&
�
�5
�
��
��
	
��
.
.
�	
��
�&
�
��
�
�
�
"
��
�
��
.
.
$�
!
	

"
�
	
��

'
�
"
�
��
	
	
3
��
&
�
��
�
��
	

'
�
��
��

�
$

.
%
��
�

�
�
�
��

�
�'

�
-�
D
��
%
��
;
�
��
	
�
%
�"
	
��
	
��

�3
�
�4
�
��


��
	
�
%
�"
�
��
"
��
%
�%
��
3
�
&
	

"
�
�%
$

�
	
�
�
�
�
��
�
%
��
&
�
��
��
�
-�
�
�	
�
��
�
��

�
�
�
"
�D
�
"
�
��

�


	
�
�
��
�
�
�
�%
��
��
��

%
	
�

�	
'
�
�
"
��
%

%
��
3
�
&
	

"
�
�%
-
�&
�%
�%
&
	
'

"
��
	
��
4
�
��
	
	
�

��
�
��
�
�
��
%
%
'
�
$

�
&
�%
�%
�
�
��
	
�
�&
�
%
�4
�
�
�
��

	
"
��
��
"
��
	
��
�
�

�
�
�

�&
�
�%
'




�
%
��
"
��
&
�
�


�
%
$

�
 
$

@
�
�
��
	
�
��
$�
$<
�5
�
�
�
��
��
�.
�
��
�
��
��
%
8�
>�
��
��
�
��
	
�
��
��
&
��
?
�%
��
�


�G
�
"
�
�

�	
'
�
"

/
	
�3
��


%

�
	
�
%
�"
�
��
�
&
�
�


��


��
&
�
�

�
%
��
%
�
�
��
�
�
�
��
	
��
�
�
"
�H
�
!
�
��
�


�'
��

�9
�
��
�%
��
?
�
�
��
�
�
�
�

��
	
�
�%
��
�
�
��
�
��
�
'
�
%
��
�
�
�
%
��
�
�
	
'
�
��
��
"
��
%
��
�%
��
�
�
	
'
�H
�
�
�
��
�
�
	
H	
�
�
�
��
��

	
�
�
��
��
	
�
%
��
	
�"
�
�
�

	
�
��
�
�
�	
�
��
�
��
�%
�
��
��
��
�	
�	
�
	

%
$H

�
&
�%
�%
�
�
��
	
�
�&
�
%
�4
�
�
�
��

	
"
��
��
"
��
	
��
�
�

�
�
�

�&
�
�%
'




�
%
��
"
��
&
�
�


�
%
$



�
�
�
�
�
�
�

7

�
�
�
 
!�
��
�

�
�
 
 
�
�"
��
#�
�
�
 
 
�
�
��

�
��
�
�
�
�
�
�$
�
��
�
�
�
�
�
�
�

�
��
�
�
�
�
%

�
�
&
!�
!�
�
�

�
��
��
�

�
�
$

@
�
�
��
	
�
��
$�
$E
�G
�
"
�
�

�	
'
�
"
��
��
��


�.
�
��
�
��
��
%
8�
G
�
"
�
�

�	
'
�
"
��
��
�
��
�
%
�

�

>�
��
&
�
��
�
"
��
�
"
�E
�&
��
�
��


��
�
&
%
�	
��
�&
�%
�%
�
�
��
	
�
�H
�
�
%

H
��
�
"
�H
�
4


%
H�
�
��
��
	
��
'
%
�
"

�
	
�
%
�%
��
�
�

�
$�
�

�
�
%
�
��
	
�
%
�"
�
��
�
&
�
�


��


�H
B:
�
��
�
%

H
��
	
�H
E
 
�
��
4


%
H�
	
��
%
��
��
�


�4
	
�&

�
�
�
%
'
��
�
�
�
�%
��
�
��
�
��


��
�
&
%
��
��
�
"
�E
$

�
&
�
�'
�
��
%
��
�
��
&
�%
�%
�
�
��
	
�
�&
�
�
�
�4
�
�
�

�
	
"
��
��
"
��
	
��
�
	
�
%
�%
��
�
�
�
$

�
�
$

@
�
�
��
	
�
��
$<
$�
��
��
�
��
	
�
3
�!
�
	
�
&
�
�
�%
��
�

�
&
�
�"
�%
�
'
%
%
�	
�
�	
��
�&
�
��
	
��
�
��
�

�
�	
��
.
�
�"
��
��
�
��
��
��
�


�
�0
.
�
�"
��
	
�
3
��
��
��
�


�

0.
�
�
11
��
�
"
��
�
��

�
#
�
�
�
&
��


��
%
��
	
�
�'
%
��


��
&
�
�
��
�
�
"
��

	
�


%
�"
�
��
��
�
�
�0
�
,
,
:
1-
��
�
"

�
	
%
%
�4

�
��
�
�

�
�
�%
��
��
�
�
�0
�
 
 
,
1
�
��
"
��
��
	
�
��
�
�
'
�

�
�	
��
�
��
��
�


�
��
&
�
�
�%
��
�
��
�	
�

@
'

�
&
�"
��
�!
�
	

	


��
��
�
��
��
�

%
$�
(
�
��
?
�
�
�

�
��
�
�
	
�"
��


��
	
��
��
�
�
�0
�
,
,
:
1�
�&
�

�
	
��
�
��
�

�
�	
��
.
�
�
��
�	
�
��

�
��
��
�

�
�
��
&
��
�;
�
).
�
��
�
��
	
�I
�E
��
%
�H
�
	
�
�
H�
�
&
�
�
��
&
�
��
�
?
�

��
"
��
�
��
%
�H
�&
�
��
�
��
��
�

�
�%
��
	
��

�3
�

�
��
	
�

�
�
�
��
��
��
�
�"
H$
�@
��
�
�
�

�
-�
�&
�
��
�
?
��
"
	
�
%
��
	
�

�
�
�
�
�
��
�	
�4
�
��
	
�
%
�%
��
�
��
�
��
&
��
&
�
�

�
�


'
�


�
�'
%
�
"
�4
�
��
��
�
�
�0
�
,
,
:
1�
��
��
�
��
��
�
�
�
��
	

�
�
��
��
�

�
�
&
�
��
��
&
�
��
�J
�;
�
�
�J
��
��
�
"
��
�J
�;
�
�
�J
�E
$�
>�
��
�
�
�&
��


��
&
�
��
�
?
��
'
%
�
%

�
	
��
��
	
�
%
�
��
�
��
�
�
�"
�
��
�
��
�	
�
�	
��
.
�
�
��
	
��
�
��
�

�
�&
�
�
��
��
�
�
�0
�
,
,
:
1

�
&
�
�3
�
�
��
��
"
��


%
�	
��
�	
�
3
��
&
�
�
��
�

�
�
&
�
��
�
��
��
9
�
��
	
�
��

�
�
�4
�
�4
�
��
�
��
��
�
��
%
�
�
��
"
��
�

�
��
�
4

�
$�
0�
�
%
�
��
�
�	
�%
��
��
��
&
	
%
�
��
	
'
�
"
�	
�
��
�


�
��
,
�	
��
�&
�
�"
��
��
��
�
�
��
�
"
��
��
��
	
�

�&
	
%
�
��
�	
�
��
��
�
�
�0
�
,
,
:
1$
1

;
'
�
4
�
��
	
��
@
�
�
�

�
%

�
	
��
�
��
�

�
�	
��
.
�
�

;
�
�
J
��

0#
�3
�

�
1

�
�J
�;
�
�
�J
��

0�
	
%
%
�4

�
1

�
�J
�;
�
�
�J
�E

0#
��
��
�
"
1

;
�
�
�I
�E

0K
�
��
�#
	
�
1



�
�
�

�
�
�
�	


��
�

:
,
�%
�
�
�

�
%

�
<

<
:
�



�
�
�

�
�
�
�	


��
�

�
 
�%
�
�
�

�
%

 
L

L
:
�

.
�%
��
�
�
��
��
4

�
��
	
��
%
'

�
&
�"
�
�%
'

�
&
'
��
�
�

'
�
%
��
	
'

"
�4
�
��
	
�
%
�"
�
��
"
$

(
�	
�
"
�
��
"
�%
�
'
%
%
�	
�
�	
��
�&
�
��

�
��

�

�
�
�
&
��


��
	
��
�
��
�

�
�	
��
.
�%
�
�
��
-�
�
	
4
�

�
-

�
	

�
4
"
�
�
'
�
-�
@
�

�
�
�'
�
��
�
"
�M
��
�
��
%
��
�
�
"
�
"
-�
�
%
�
�
�
��


�
�'
�
"
�
��
�
�
�
��
�
�
'
��
�

�
�
�
"

�

3
�

��
�
��
	
�
"
��
�	
�
%
��
%
��
&
�
%
�
��
�
�
�
�
��
�
	
��
�

�3
�

�
��
&
�
�
��
�
�"
��
	
�
"
��
�	
�
%
$

�
&
�%
�%
�
�
��
	
�
�&
�
%
�4
�
�
�
��

	
"
��
��
"
��
	
�4
�
��
�
�

�
��
%
�
�
��
�
�
"
�%
'
�
�
�
��
9
�
��
&
�
�"
�
��
$



�
�
�
�
�
�
�

:

�
�
�
 
!�
��
�

�
�
 
 
�
�"
��
#�
�
�
 
 
�
�
��

�
��
�
�
�
�
�
�$
�
��
�
�
�
�
�
�
�

�
��
�
�
�
�
%

�
�
&
!�
!�
�
�

�
��
��
�

�
<
$

@
�
�
��
	
�
��
$<
$<
��
��
�
��
	
�
3
�@
�	
�
3
�
�
�
%
��
�
"
��
�
�
�


�
�
�
�
�

>%
��
&
�
�%
��
��
�
�
�
��
H�
	
�%
�
�
�
��

�
�
	
�
%
�"
�
��
��
	
�
%
��
��
��
	
��
%
�
�
�
��
	
��
�
�
�"
��

��
�
�"
��
��
�


�

�
�
�
�


�
�
�
�
�H
-�
�
�
�
�
��
�

%
	
��
	
��
	
�
�
��
�
�
��

�

�
�
�
&
��


L
�>
��
�
	
�-
��
&
�
��
�
�	
�
�%
�	
�
%
��
	
�

�
�
��

�

�
�
�
&
��


��

�
�
�


�
�
�
�
��
�
��
��
	
��
%
�
�
�
L

/
�
��
��
=
'
�

��
�
�"
�
��
��
�	
�
��
&
�
�"
	
�
�
%
��
�
�
�

�
�
�
��
	
�
�
�
�
��
%
'




�
%
��
"
��
&
�
��
�&
�
��

�
��




�
�
�
&
��


��
�	
�
��
&
�
��

��
�
��
	
�
3
�

�3
�

�
�"
	
�
%

�
	
��
	
�
�
'
��
�
��
��
��
%
��
&
�
��
�
	
'

"
�&
�
�
�
��
�

�
��
�
�
��
	
�
��
&
�
�"
	
�
�
%
��
�
�
�
��
�
�
��
	
�
�
�
�
�$

N
'
�
��
�
�

�
�%
�
�
�

��


�	
��
�&
�
�
��
�
�	
�
3
�
�



4
�
��
%
��
"
��
	
��
.
�
�
��
�
"
��
#

$

�
E
$

@
�
�
��
	
�
��
$�
 
$�
��

	
%
'
��
��

�
�
�
��


B
5
�
�
�
��
��
%

@
	
�
�
�	
��
�&
�
�5
�
�
�
��
��
%
��
�


�4
�
�4
�
�
3
��


�
"
�"
'
��
�


�	
�
�
��
��
	
�
%
��
�
"
��

	
	
"
��


��
�


��
	
�

	
�
�
'
��
'
�
��

�
4
	
�&
�	
�
�
�
��
��
��
�
"
�'
�
"
�
�

�	
'
�
"
�	
�
�
��
��
	
�
%
��
��
��
	
�
�

�
��
$�
/
&
�
��
�%
��
&
�

�
�	
��
�
��
"
��
��
�
��
��
�
�
��
	
��
�

	
	
"
��


�	
��
�&
�
��
�
�
��
��


��
��
-�
�
�
"
��
&
�
��
�
�
�
%
'
��
%
��
�



4
�
��
�
�

	
�
�
"
��
	
��

	
�
��
	
��
�
�
��
��
=
'
�

��
�
��
&
�
�
��
&
�
��
��
��
%
��

	
	
"
��


��
�
"
��
&
�
��
�
�
��
�

��
�
�
��

�
�
��
�
	
'

"
�4
�
��
�	
�
	
%
�
"
��
��
�
�
��

�

�
�
�
&
��


�4
�
�
	
�
�
%
��
�
��
%
%
'
�
L

D

	
	
"
��


��
�


�4
�


��
��
��
�&
�
��
	
�
�

�
��
	
�
�	
�

G
!
��
�
��
�
��
��
%
�0
�
�
�
�	
?
��
�
��

�
��
�
�
�
�
�%
1$

�
�
%
'

�
%
�	
��
�
"
"
��
�	
�
�

�
�
	
"
�

��


��
�


�4
�

"
�
�
�

	
�
�
"
�	
�"
�
��
��

��
�
��
&
�
��
�	
��
�
��
"

��
�
�
��
�
�
�
��
	
��
�

	
	
"
��


�
�
"
��
�	
�
�"
�
"
��
	
��
&
�

�


�
�
�
��
%
��
��
�
�

�
��
��
"
�
��
��
%
��
�
��
�	
��
�&
�

�
	


�
�


�
��
�

	
%
'
��
��

�
�
$

�
	
�
��
	
��
�


��
�


�	
�
�
'
�
=
'
�
��
�
�

�
��
�
��
�&
�

�
	


�
�


�
��
�

	
%
'
��
��

�
�
$
.
%
��
�
�
�
%
%
�
��
-

"
	
%
��


�	
��

��

�
��
�


�	
�
�
'
��
�
�
��
	
"
��
�


�
��
	

3
�
�
�
��
�
��
��
&
��
��
�
�

�
��
0�
B�
$�
1
0

�3
�

�
��
�
��
&
�

%
�
��
�


��
�
"
��
�


1
$



�
�
�
�
�
�
�

�

�
�
�
 
!�
��
�

�
�
 
 
�
�"
��
#�
�
�
 
 
�
�
��

�
��
�
�
�
�
�
�$
�
��
�
�
�
�
�
�
�

�
��
�
�
�
�
%

�
�
&
!�
!�
�
�

�
��
��
�

�
�
$

@
�
�
��
	
�
��
$�
 
$<
��

	
%
'
��
��

�
�
�
��


B(
'
�
"
��


%
-�
�
�
�
&
��
�
��
-
�
=
'
��
�
�
�
��
�
�
"

>�
��
�
%
��
'
�
�'
��

O
5
�&
�
��
>�
��
�
%
��
'
�
�'
��

H5
�
�
�
��
�
��
��
��
�
�
��

�
�
��
�%
��
	
�

	
�


�
��
��
=
'
��
�
"
-�
�
�
"
��
&
�
��
��
%
��
	
��
'
��
&
�
��
'
%
�
��
	
��
�&
�

�
'
�
�
��


)�
�
��
��
��
�
�
��

�
�
��
%
�
%
��
�
��
��
�&
�
��
�
>�
��
��
�;
	
$
�
�
@
&
�
��
�%
��
�
-�
�&
�

"
�
�
�
��
��
�


��
�
"
��
��
�
��

�
�
��
�
	
�
"
�%
�
%
��
�
��
�


�4
�
�"
�
�
	
�
�
�%
%
�	
�
�
"
��
%
��
�
��
�&
�

�
�
>�
��
��
��
��
�
��

	
%
'
��
��

�
�
$H

�
&
�
�%
�
�
��
�
�
�
�=
'
	
��
"
��
4
	
�
�
�%
'




�
%
�%
��
&
�
��
�&
�
��
��
%
��
��
�
��
��
��
�
�
��

�
�
��
�
	
�
"

%
�
%
��
�
�

	
�
�
��
"
��
�
��
&
�
��
�
�
�
"
��
��
��
��
��
��
�
�	
��
�&
�
��
�
>�
��
��
�;
	
$�
>>
�@
&
�
��
�%
��
�
��
�

�
"
"
��
�	
�
��
	
��
&
�
�#
�
�
�
$�
�

�
�
%
�
��

�
��
��
$

�
&
�
��

	
%
'
��
��

�
�
��
	
��
�&
�
��
�
>�
��
��
��
��
�
�0
�
�
�
�
�
4
�
��
�
 
 
7
1�
�
�	
�
�"
�
%
��
	
��
�&
�

"
�
�
	
�
�
�%
%
�	
�
��


�	
��
�&
�
��
��
%
�
�
��
"
�%
�
&
�
�

�
�%
��
'
�
�'
��
�H
%
	
'
�&
�
�
%
��
	
��
@
&
�
��
�;
	
$7

	
�
��
&
�
��
	
��
&
�%
�"
�
�	
��
�&
�
�#
��
�

�
��
�
�
�

�#
�
3
�
��
�
�
�
�


%
��
	
�
"
�0
�
�


�
�,
B,
1$
��
&
�
��

	
%
'
��

�

�
�
��
�
�
�
�
�%
��
	
�4
�
�%
�
�
�
��
��
��
�
%
�
�
�
��
	
��
�&
�
�"
�
�
	
�
�
�%
%
�	
�
��


�	
��
�&
�
��
'
�
�
��



%
�
%
��
�
��
�
"
��
&
�
��
�
�
�
��
��
�

��
�
$

�
&
�
��
	


�
�


�
��
�
�	
��
�
�-
��
%
�"
�
%
�
��
4
�
"
��
�
��
&
�
��
�
�
��
	
�
�
�
�
��

�
�
�
�
��
�
��
�
�
	
��
-�
�
�


%

�	
��
%
�

�
��
��
�
�
��
�
&
�
�


�
%
��
	
��
&
�
��
�
�
�
��
��
�

��
�
-�
�&
�
�

	
�
�
��
	
�
�	
��
�&
�
�"
�%
�
&
�
�

�

%
��
'
�
�'
��
-�
�
�
"
��
&
�
�'
%
�
�	
��
�&
�
�#
�
�
�
$�
�
	
�
%
�"
�
��
��
	
�
�%
&
	
'

"
�4
�
�

��
�
�
��
	
��
&
�
%
�

�
&
�
�


�
%
�4
�
��


�H
�
�
��
��
�

H
��
�
"
�"
�
�

��


�
��
&
��
&
�
�
��
&
�	
'


&
��
�
�

'
%
�	
�
��
�

�
�
�
�
"
�
�
�
�%
��
	
��

	
%
'
��
��

�
�
��
	
��
�&
�
��
	


�
�


�
��
�
��
�
�0
�
�
�
�
�
4
�
��
�
 
 
7
1-
��
&
�

�

	
%
'
��
��

�
�
��
	
��
�&
�
��
�
>�
��
��
��
��
�
�0
�
�
�
�
�
4
�
��
�
 
 
7
1-
��
�
"
)	
��
�&
�
��

	
%
'
��
��

�
�

�	
��
#
��
�

�
��
�
�
�

��
�
�
�
�


%
��
	
�
"
�0
�
�
�
�
�
4
�
��
�
 
 
�
1$

D
'
��
&
�
�-
��
�
��

�
�
�
��


��
	
��
�&
�
��

	
%
'
��
�	
��
�&
�
��
	


�
�


�
��
�
�	
��
�
�-
��
	
�
%
�"
�
��
��
	
�

%
&
	
'

"
�4
�
�

��
�
�
��
	
�"
�
�

��


��
��
&
��
&
�
�"
�%
�
&
�
�

�
�%
��
'
�
�'
��
��
"
�
�
��
��
�
"
��
�
��
&
�
��

	
%
'
��

�

�
�
��
	
��
�&
�
��
�
>�
��
��
��
��
�
�0
�
�
�
�
�
4
�
��
�
 
 
7
1�
�
%
��
��
�	


��
%
%
��
�
��
�
&
�
4
�
�
��
��
	
�

�
�
�
%
'
��
$

�
&
�%
�%
�
�
��
�
�
�
�&
�
%
�4
�
�
�
��

�
��
��
�
"
��
	
2�
A5

�
�
�

�
�
��
��
��
�
�
��

�
�
��
�%
��
	
�

	
�


�
��
��
=
'
��
�
"
-�
�
�
"

�&
�
��
��
%
��
	
��
'
��
&
�
��
'
%
�
��
	
��
�&
�

�
'
�
�
��


)�
�
��
��
��
�
�
��
�
�
��
%
�
%
��
�
��
��
�&
�

�
�
>�
��
��
�;
	
$�
�
�
�@
&
�
��
�%
��
�
-�
�&
�
�"
�
�
�
��
��
�



�
�
"
��
��
�
��

�
�
��
�
	
�
"
�%
�
%
��
�
��
�


�4
�

"
�
�
	
�
�
�%
%
�	
�
�
"
��
%
��
�
��
�&
�
��

�
>�
��
��
��
��
�

�

	
%
'
��
��

�
�
��
�
"
��
&
�
�#
��
�

�
��
�
�
�

��
�
�
�
�


%

�
	
�
"
��

	
%
'
��
��

�
�
-�
�
�
"
��
&
�
��
��
%
%
	
�
��
��
"

�
"
"
�
�
"
�
$H

�
&
�
�
	


�
�


�
��
�

	
%
'
��
��

�
�
��
�


�4
�

�
�
�
�
"
�
"
�	
��
�
�

'
"
�
�"
�
��
�
%
�	
�
��
&
�

"
�
�
	
�
�
�%
%
�	
�
��


�	
��
�&
�
��
'
�
�
��


�%
�
%
��
�

�
�
"
��
&
�
��
�
�
�
��
��
�

��
�
$
�
&
�
�#
��
�

�
��
�
�
�


�

	
%
'
��
��

�
�
�
�


�
"
"
��
%
%
��
&
�
��
��
�

��
�
�
�
"

��

�
�
)	
'
�

�
��
%
��
'
�
�'
��
%
$

�
7
$

@
�
�
��
	
�
�<
$E
$�
��
;
�
�
D
B�

��
�
��

	
%
'
��
��

�
�

#
�
%
��
�
�
��


��
�
&
�	
��
�
�


�
�<
�
2�
H�
&
�
��
�
>�
��
��
��
��
�
�>
�
"
'
%
��
��

�
@
��
�
��

	
%
'
��
��

�
�

0�
 
 
7
1H
�%
&
	
'

"
��
�
�
"
��
&
�
�H
�
&
�
��

	
%
'
��
��

�
�
��
	
��
�&
�
��
�
>�
��
��
��
��
�
�0
�
�
�
�
�
4
�
�

�
 
 
7
1H
$

�
&
�
��
�
?
�
��
��
&
�%
�%
�
�
��
	
�
�&
�
%
�4
�
�
�
��

	
"
��
��
"

�	
��
�
�

�
�
��
�&
�
��
	
�
�
�
�
�%
$



�
�
�
�
�
�
�

,

�
�
�
 
!�
��
�

�
�
 
 
�
�"
��
#�
�
�
 
 
�
�
��

�
��
�
�
�
�
�
�$
�
��
�
�
�
�
�
�
�

�
��
�
�
�
�
%

�
�
&
!�
!�
�
�

�
��
��
�

�
:
$

@
�
�
��
	
�
�<
$7
$�
�@
��
�
��

�
�
��
	
�
��
	

�
.


��
�
�
�
�
�

�
&
�
��
�
=
'
��
�
�
�
�
�%
�	
��
�&
�
�@
�
�
.
��
�


��
�
=
'
��
�
��
	
	
�"
��
�
��
	
�
��
��
&
��
&
�
��
�
=
'
��
�
�
�
�
�%

�	
��
�

	
%
'
��
��

�
�
�
��


�0
5
$�
�
�


$�
�
E
 
) 
 
1�
�	
��
�
	
�"
��
	
�
�

��
��
�


��
�
=
'
��
�
�
�
�
�%
��
�
"

"
'
�

��
�
��
��
�
=
'
��
�
�
�
�
�%
$�
@
��
�
�
�

�
��
��
�
�
�
��

�
�
%
%
'
��
�
�
�
��
�


��
�
�
"
��
	
�4
�

�
	
	
�"
��
�
��
"
��
	
��
�
%
'
��
��
	
�	
�
�
�

�
�
$

�
	
�
�
�
�
��
�
	
��
"
$

�
�
$

@
�
�
��
	
�
�E
$<
$E
�D
��
%
��
;
�
��
	
�
%
�5
�
�
��
��
�
�	
��
�&
�
��
�	
��
�
��
.
��
�
$

�
&
�
�/

�
&


	
%
&
�

�D
��
%
��
;
�
��
	
�
��
%
��
	
�

	
�


�
��
�
��

�
�
4
�
��
	
��
�&
�
�/

�
4
'
�
��
��
4
�



�
	
'
�
�
�
$
��
&
�
��
��
%
��
�"
�%
�
��
�
�
�
�
�
�4
�
��
�
�
�
��
&
�
�%
�
�
	
�
"
��
�
"
��
&
��
"
�%
�
�
��
�
�
�
%
�	
��
�&
�

�
%
�
�
�
��


��
�
&
�	
��
�&
�%
�%
�
�
��
	
�
�0
�
�


�
�7
<
1$

�
	
�
�
�
�
��
�
	
��
"
$

�
,
$

�
�
4

�
��
$�
�/

�
��
��
�
	
�
��
	
��
�


B�
��

'
�
�
��
N
'
�

��
�
��
�
"
��
�
�
�
��
��


�/

�
��
��
N
'
�

��
�

�
&
�
��
�
%
��
�


��
	
�4
�
��
	
�
�

�
��
"
��
	
��
�
%
'
��
��
��

'
�
�
��
=
'
�

��
�
��
�
"
��
�
�
�
��
��


��
�
��
�

=
'
�

��
�
��
%
��
	
��
�
��

'
�
&
�%
�
�


�
��


�	
'
�
�	
��
�
�
��
�
�
��
�%
��
&
�
�
��
&
	
%
�
��
	
'
�
"
�	
�

@
'
4
%
�
�
��
	
�
�E
:
$0
�
1-
�5
�
��
��
	
��
�


'

�
��
	
�
��
E
 
) 
 
�@
�
&
�
"
'

�
�>
-�
�
�
��
��
-�
@
'
��
�
�
�
�/

�
��
�

�
	
�
��
	
��
�


$�
>�
�

�

&
��
	
��
�&
�
�%
��
��
"
��
	
��
�
��
�

�
�	
��
�
�
��

�

�
�
�
&
��


�	
��
.
�%
�
�
��
-�
�
	
4
�

�
-

�
	

�
4
"
�
�
'
�
-�
@
�

�
�
�'
�
��
�
"
�M
��
�
-�
�
�
"
�'
�
"
�
�%
��
�
"
��


��
&
�
��
�
	
4
�

�
��
�
"
�@
�

�
�
�'
�

�
��
��
	
��
�
�
	
�


��
&
�
��
�
��
�
�
��
�%
�

�%
��
"
��
�
��
&
�
��
�


'

�
��
	
�
-�
�
&
�
��
�%
��
&
�
��
'
%
��
��
�
�
��
	
�

�	
��
��
%
��
�


��
	
��
%
'
�
&
��
�

��
��
�
"
�

�%
��
	
��
�
�
��
�
�
��
�%
��
%
��
	
'
�
"
��
�
��
�
4

�
��
$�
�0
�
%
��
�
�

@
'
4
%
�
�
��
	
�
�E
:
$0
�
11
L
.

%
	
��
%
��
&
�
��
��
�
�
��
	
�
%
�"
�
��
��
	
�
%
�4
�
��


�

��
�
�
��
	
��
"
"
��



�
	
4
�

�
��
�
"
�@
�

�
�
�'
�
��
	
�

�%
��
	
��
�
�
��
�
�
��
�%
��
	
�4
�
��
�
%
��
"
��
	
��
0�
%
��
�
��
@
�
�
��
	
�
�E
�
1L

D
'
��
&
�
�-
�@
'
4
%
�
�
��
	
�
��
<
$0
�
1-
�5
$�
�
�


��
E
 
) 
 
-�
@
�
&
�
"
'

�
�>
-�
�
�
��
�7
-�
!
�	
'
�
"
�/

�
��
�

�
	
�
��
	
��
�


-�
�
�


%
��
	
��
�
&
�
�
��
�

�
�
	
�
��
	
��
�


�	
��
�&
�
�

�	
'
�
"
��
�
��
�$
��
�
4

�
��
$�
�	
��
�&
�

�
��
��
��
�
�
�"
	
�
%
��
	
��
"
�%
�
'
%
%
�

�	
'
�
"
�
�
��
��
=
'
�

��
�
��

	
�
��
	
��
�


$�
/
&
�
��
�%
��
&
�

�'
%
��
��
�
�
��
	
�
��
	
��
�
	
��
��
�

'
"
��


�

�	
'
�
"
�
�
��
��
=
'
�

��
�
��

	
�
��
	
��
�


��
�
��
&
�

�
�
"
�	


�
	

	


��
�

�
�
	
�
��
	
��
�


��
�	


��
�
�0
�
%
��
�
��
@
'
4
%
�
�
��
	
�
��
<
$0
<
11
L

�
�
4

�
��
$�
�&
�
%
�4
�
�
�
�'
�
"
�
��
"
��
	
��
�
�

�
�
��
�&
�

�
�
��
�
�
��
�%
�

�%
��
"
��
�
��
&
�
�5
�
��
��
	

�
�


'

�
��
	
�
��
E
 
) 
 
%
'
4
%
�
�
��
	
�
%
�E
:
$0
�
1�
�
�
"

�
<
$0
�
1$
























































































































































































































































































































































































































































