
1
3

,0
0

0
 yea

rs a
g
o
: g

la
cier retrea

t

T
h

e
oreb

od
y

w
ith

in
Britan

n
ia

M
ou

n
tain

w
as

m
in

ed
from

1905
to

1974.
It

w
as

a
n

atu
ralcon

cen
tration

of
over

50
m

illion
ton

n
es

of
iron

su
lp

h
id

e-rich
rock

con
tain

in
g

1%
cop

p
er, 0.6%

zin
c,an

d
oth

er
m

etals
su

ch
as

silver, gold
,an

d
cad

m
iu

m
.

A
t

its
p

eak, th
e

Britan
n

ia
m

in
e

em
p

loyed
over

2000
p

eop
le

an
d

p
rod

u
ced

m
etal th

at
tod

ay
w

ou
ld

b
e

w
orth

$1.3
b

illion
.T

h
e

m
in

e
con

trib
u

ted
to

th
e

grow
th

an
d

statu
s

of
B.C

.as
an

in
tern

ation
alcen

tre
for exp

loration
an

d
m

in
in

g.

M
e
tals o

n
 th

e
 M

o
v
e

M
etals

from
th

e
old

Britan
n

ia
M

in
e

con
tam

in
ate

n
earb

y
Britan

n
ia

C
reek

an
d

H
ow

e
Sou

n
d

.
R

ain
w

ater
an

d
sn

ow
m

elt
en

ter
th

e
m

in
e

th
rou

gh
a

p
it

at
th

e
top

of
Britan

n
ia

M
ou

n
tain

.
T

h
e

w
aters

react
w

ith
su

lp
h

id
e

m
in

erals, leach
in

g
m

etals
w

h
ich

are
carried

in
solu

tion
from

th
e

tu
n

n
els

to
Britan

n
ia

C
reek

an
d

H
ow

e
Sou

n
d

w
h

ere
th

ey
sp

read
ou

tas
a

sh
eeton

d
en

ser
seaw

ater.
T

h
e

cop
p

er
con

ten
ts

of
th

ese
w

aters
reach

levels
th

at
are

toxic
to

aq
u

atic
life.

C
on

trollin
g

m
etal

d
isp

ersion
from

Britan
n

ia
w

ill likely
in

volve
lim

itin
g

th
e

flow
ofw

ater
in

to
th

e
m

in
e,

an
d

collectin
g

an
d

ch
em

ically
treatin

g
escap

in
g

w
aters.

B
ritan

n
ia M

in
e
:  E

co
n

o
m

ic B
o
o
n

,
E
n

v
iro

n
m

e
n

tal P
ro

b
le

m

R
.M

cC
andless

H
ig

h
w

ay
9

9
an

d
th

e
B
.C

.
R

ail
lin

e
fo

llo
w

th
e

e
ast

sh
o
re

o
f

H
o
w

e
So

u
n

d
n

o
rth

to
Sq

u
am

ish
,
an

d
th

e
n

w
in

d
th

e
ir

w
ay

alo
n

g
m

o
u

n
tain

v
alle

y
s

to
P
e
m

b
e
rto

n
an

d
b

e
y
o
n

d
.

T
rav

e
lle

rs
p

ass
a

m
in

e
th

at
o
n

ce
w

as
th

e
larg

e
st

co
p

p
e
r

p
ro

d
u

ce
r

in
th

e
B
ritish

C
o
m

m
o
n

w
e
alth

, a
v
o
lcan

o
th

at
last

e
ru

p
te

d
in

th
e

Ice
A

g
e
s,u

n
stab

le
slo

p
e
s,an

d
h

azard
o
u

s
d

e
b

ris
fan

s.

D
eb

ris
flow

s
are

com
m

on
in

ou
r

coastal
m

ou
n

tain
s

b
ecau

se
h

eavy
rain

s
fall

on
steep

slop
es

m
an

tled
b

y
loose

sed
im

en
ts.H

igh
w

ay
99

b
etw

een
H

orsesh
oe

Bay
an

d
Britan

n
ia

h
as

a
h

istory
ofd

estru
ctive

d
eb

ris
flow

s.

.
Torren

tial
rain

fall
sw

ells
stream

s
alon

g
th

e
m

ou
n

tain
crest.

.
Sed

im
en

tslu
m

p
s

in
to

a
ragin

g
stream

,
form

in
g

a
slu

rry
(d

eb
ris

flow
)

th
atsu

rges
d

ow
n

th
e

ch
an

n
el.

.
T

h
e

d
eb

ris
flow

sw
ells

in
volu

m
e

as
it

p
icks

u
p

ad
d

ition
al

sed
im

en
t

an
d

trees
from

th
e

ch
an

n
el

an
d

can
yon

w
alls.

.
T

h
e

d
eb

ris
flow

em
erges

from
th

e
can

yon
on

to
a

fan
w

h
ere

it
d

a
m

a
g

e
s

h
o

u
s

e
s

,
r o

a
d

s
,

b
rid

ges,an
d

a
rail lin

e.

1

2

3

4

T
re

ach
e
ro

u
s Slo

p
e
s

Britannia Mining Museum

A
cid

ic
m

e
tal-rich

w
ate

rs
d

rain
in

g
th

e
B
ritan

n
ia

m
in

e
p

re
cip

itate
iro

n
alo

n
g

th
e

stre
am

ch
an

n
e
l.

H
o
w

e
 So

u
n

d
 are

a d
u

rin
g
 th

e
 Ice

 A
g
e
.

A
 tid

e
w

ate
r g

lacie
r in

 A
lask

a - w
h

at th
e

Sq
u

am
ish

 are
a lo

o
k

e
d

 lik
e
 1

3
, 0

0
0

 y
e
ars ag

o
.

A
 glacier 2 km

 th
ick

filled
 H

ow
e Sou

n
d

 ab
ou

t
15,000 years ago an

d
 w

as
p

art of an
 ice sh

eet th
at covered

m
ost of B.C

. T
h

is w
as on

e of m
an

y
glaciation

s th
at occu

rred
 d

u
rin

g th
e last

2 m
illion

 years ("T
h

e Ice A
ge").   Featu

res
erod

ed
 b

y glaciers in
clu

d
e fiord

s su
ch

 as H
ow

e
Sou

n
d

, U
-sh

ap
ed

 valleys, sh
arp

-crested
 m

ou
n

tain
p

eaks, an
d

 grooved
 b

ed
rock su

rfaces. M
aterial

rem
oved

 b
y glacial erosion

 w
as d

ep
osited

 in
valleys an

d
 low

lan
d

s as th
ick seq

u
en

ces of
sed

im
en

t.

T
h

e
  Ice

  A
g
e

sculpting
the

landscape

1
5

,0
0

0
 yea

rs a
g
o

P
ro

te
ctin

g
 P

e
o
p

le
an

d
 P

ro
p

e
rty

D
eb

ris
fan

s
are

favou
red

sites
for

d
evelop

m
en

t
b

ecau
se

th
ey

are
less

steep
th

an
ad

jacen
t

m
ou

n
tain

sid
es.

H
ow

ever, th
e

fan
s

are
p

ron
e

to
flood

s
an

d
d

eb
ris

flow
s.

T
h

e
m

in
in

g
com

m
u

n
ity

of
Britan

n
ia, for

exam
p

le,
w

as
d

evastated
b

y
a

su
d

d
en

flood
on

O
ctob

er
28,

1921.
T

h
is

flood
occu

rred
w

h
en

a
b

locked
cu

lvert
cau

sed
a

railw
ay

em
b

an
km

en
t

to
tem

p
orarily

d
am

Britan
n

ia
C

reek
an

d
th

en
fail, releasin

g
a

catastrop
h

ic
flood

.A
series

of
d

eb
ris

flow
s

in
th

e
1980s

sw
ep

t
acro

ss
d

eb
r is

fan
s

n
o

r th
o

f
H

orsesh
oe

Bay,
d

estroyin
g

b
rid

ges
an

d
h

om
es

an
d

claim
in

g
11

lives.
Z

on
in

g
regu

lation
s

n
ow

restrict
d

evelop
m

en
t

on
h

a
z

a
rd

o
u

s
fa

n
s

.
W

h
e

re
e

x
is

t i n
g

d
evelop

m
en

t
is

th
reaten

ed
,

it
can

b
e

p
rotected

b
y

d
am

s
or

d
eflection

b
arriers,

an
d

b
y

d
eep

en
in

g
an

d
lin

in
g

stream
ch

an
n

els.
O

ver
$15

m
illion

w
as

sp
en

t
on

p
ro

tective
w

o
rks

alo
n

g
H

igh
w

ay
9

9
follow

in
g

th
e

d
isasters

of th
e

1980s.

A
 d

e
b

ris flo
w

 d
am

 ab
o
v
e
 L

io
n

s B
ay

A
fte

rm
ath

o
f

a
d

e
b

ris
flo

w
th

at
sw

e
p

t
th

ro
u

g
h

L
io

n
s

B
ay

in
Fe

b
ru

ary
1

9
8

3
,

k
illin

g
tw

o
p

e
o
p

le
.

T
A

P
P
IN

G
 E

N
E
R

G
Y
 FR

O
M

 T
H

E
 E

A
R

T
H

T
h

e
earth

b
en

eath
M

t.M
eager

is
h

ot.
Su

rface
w

aters
seep

u
n

d
er

th
e

volcan
o

an
d

b
ecom

e
h

eated
,th

en
rise

alon
g

fractu
res

to
reach

th
e

su
rface

as
h

ot
sp

rin
gs.

H
oles

h
ave

b
een

d
rilled

to
3000

m
b

elow
th

e
m

ou
n

tain
to

test
th

is
h

ot
w

ater
p

lu
m

b
in

g
system

as
a

geoth
erm

alen
ergy

sou
rce.W

h
en

h
ot

w
ater

rises
q

u
ickly

in
a

d
rill

h
ole

itch
an

ges
to

steam
;th

e
force

ofth
is

exp
an

d
in

g
steam

can
b

e
u

sed
to

gen
erate

electricity.

R
E
C

E
N

T
E
R

U
P
T

IO
N

!
M

t. M
eager, sh

ow
n

 in
th

is cu
t-aw

ay b
lock

d
iagram

, is a d
orm

an
t

volcan
o. H

ow
ever, ab

ou
t 2400

years ago it eru
p

ted
 a great

volcan
ic clou

d
 th

at d
ep

osited
 ash

as far east as A
lb

erta. T
h

e eru
p

tion
w

as sim
ilar in

 size to th
e 1980 eru

p
tion

of M
t. St. H

elen
s.

A. Post

M
t. G

arib
ald

i: U
n

stab
le

 Slo
p

e
s

M
t. B

ak
e
r

T
h

e
 Sle

e
p

in
g
 G

ian
t

T
o

p
o

g
r
a

p
h

i c
m

o
d

e
l

o
f

M
t.

G
a

ri b
a

l d
i

a
rea

sh
o

w
i n

g
T

h
e

B
a
rrier,

a
n

d
th

e
R

u
b

b
le

C
reek

a
n

d
C

h
eek

ye
d
eb

ris
fa

n
s.

M
t.

Baker
loom

s
ab

ove
th

e
Van

cou
ver

skylin
e.

T
h

is
volcan

o
h

as
b

een
b

u
ilt

b
y

n
u

m
erou

s
eru

p
tion

s
over

th
e

last
30,000

years.
Its

con
ical

sh
ap

e
reflects

its
statu

s
as

an
active

volcan
o

an
d

d
istin

gu
ish

es
it

from
m

ore
erod

ed
,

d
orm

an
t

volcan
oes

like
M

t.
M

eager,M
t.C

ayley,an
d

M
t.G

arib
ald

i.
M

t.Baker
is

b
u

iltb
y

several
p

rocesses.
M

olten
rock

can
flow

q
u

ietly
ou

t
on

to
th

e
su

rface
as

lava.
In

con
trast,

forces
can

exp
lod

e
m

agm
a,

p
rod

u
cin

g
a

clou
d

th
at

"rain
s"

ash
h

u
n

d
red

s
of

kilom
etres

d
ow

n
w

in
d

from
th

e
volcan

o.
A

sh
can

b
e

a
h

azard
to

aircraft
an

d
can

create
b

reath
in

g
p

rob
lem

s
for

h
u

m
an

s
an

d
livestock.

A
valan

ch
es

of
h

ot
volcan

ic
rock

an
d

gas
m

ix
w

ith
w

ater
m

elted
from

sn
ow

an
d

ice
to

form
gian

td
eb

ris
flow

s.A
b

ou
t7000

years
ago

a
d

eb
ris

flow
atleast100

m
th

ick,
from

M
t.

Baker,
flow

ed
d

ow
n

th
e

N
ooksack

R
iver

all
th

e
w

ay
to

Pu
getSou

n
d

.

C
o
llap

se
 o

f T
h

e
 B

arrie
r

M
t.G

arib
ald

i
last

eru
p

ted
ab

ou
t

13,000
years

ago
at

th
e

tim
e

w
h

en
glacier

ice
filled

n
earb

y
valleys.

A
lava

flow
cam

e
in

to
con

tact
w

ith
th

e
C

h
eakam

u
s

valley
glacier

an
d

froze
in

a
steep

face
several

h
u

n
d

red
m

etr es
h

igh
("T

h
e

Bar r ier ").
Sin

ce
th

en
, th

e
fractu

red
face

of
T

h
e

B
ar r ier

h
as

rep
eated

ly
co

llap
sed

,
p

ro
d

u
cin

g
larg

e
lan

d
slid

es
alon

g
R

u
b

b
le

C
reek,

m
ost

recen
tly

in
1856.

In
1981,

t h
e

P
ro

v
in

cial
G

o
v

ern
m

en
t

d
esign

ated
th

e
R

u
b

b
le

C
reek

area
alon

g
H

igh
w

ay
99

as
b

ein
g

to
o

h
az

ard
o

u
s

fo
r

h
u

m
an

h
ab

itation
an

d
sp

en
t$14

m
illion

to
b

u
y

ou
tp

rop
erty

ow
n

ers.

C
h

e
e
k

y
e
 Fan

, A
 G

ian
t D

e
b

ris
P
ile

Part
of

M
t.G

arib
ald

ivolcan
o

collap
sed

in
to

C
h

eakam
u

s
valley

w
h

en
th

e
glacier

it
w

as
b

u
ilt

on
m

elted
,creatin

g
a

ru
gged

u
n

stab
le

slop
e

at
th

e
h

ead
of

th
e

C
h

eekye
R

iver.
R

ecu
rren

t
lan

d
slid

es
from

th
is

steep
scarp

h
ave

p
rod

u
ced

a
h

u
ge

d
eb

ris
fan

at
th

e
m

ou
th

of
C

h
eekye

R
iver

ju
st

n
orth

of
Bracken

d
ale.

T
h

e
p

ossib
ility

of
a

large
lan

d
slid

e
from

M
t.

G
arib

ald
i

p
laces

lim
its

on
exp

an
sion

ofBracken
d

ale
on

th
e

fan
.

C. Hickson

L
ik

ely a
rea

 o
f a

sh
 fa

llo
u

t d
u

rin
g
 a

 fu
tu

re eru
p

tio
n

o
f M

t. B
a
k
er b

a
sed

 o
n

 p
reva

ilin
g
 w

in
d
s to

 th
e ea

st.

Casca

e

d

o

e

nac
Vol

s

M
t. M

e
ag

e
r: ST

IL
L
 C

O
O

K
IN

’ !

G
row

th
of

Fraser
R

iver
delta

an
d

floodplain
(sh

ow
n

in
yellow

)over
th

e
last10,000

years.

W
h

e
re

 R
iv

e
r M

e
e
ts Se

a
O

ver
th

e
last

10,000
years,

a
great

p
ile

of
sed

im
en

t
h

as
accu

m
u

lated
as

a
d

elta
w

h
ere

th
e

Fraser
R

iver
flow

s
in

to
th

e
Strait

of
G

eorgia.
Before

th
e

con
stru

ction
of

d
ykes

in
th

e
1900s,

flood
s

regu
larly

d
ep

osited
silt

an
d

clay
on

th
e

flat
Fraser

d
elta

p
lain

.
San

d
th

at
reach

es
th

e
river

m
ou

th
occasion

ally
slu

m
p

s
in

to
d

eep
w

ater
alon

g
su

b
m

arin
e

can
yon

s.
M

u
d

accu
m

u
lates

in
tid

al
m

arsh
es

an
d

on
th

e
seafloor

off
th

e
d

elta
fron

t.
T

h
ere

are
m

an
y

com
p

etin
g

p
ressu

res
for

th
e

u
se

of
th

e
d

elta
lan

d
:

it
is

an
im

p
ortan

t
agricu

ltu
ral

area;
it

is
exp

erien
cin

g
d

ram
atic

u
rb

an
an

d
in

d
u

strial
grow

th
cen

tered
in

R
ich

m
on

d
,

Lad
n

er,
an

d
D

elta;
an

d
th

e
tid

al
flats

an
d

m
arsh

es
are

vital
h

ab
itats

for
salm

on
fry

an
d

m
igratory

w
aterfow

l.

C
an

’t sto
p

 G
R

O
W

IN
G

 -- o
r can

 it?
T

h
e

Fraser
d

elta
b

egan
to

d
evelop

at
w

h
at

is
n

ow
N

ew
W

estm
in

ster
ab

ou
t

10,000
years

ago
an

d
h

as
sin

ce
ad

van
ced

ab
ou

t
25

km
seaw

ard
.

H
ow

ever,
tod

ay
san

d
is

d
red

ged
to

m
ain

tain
th

e
sh

ip
p

in
g

ch
an

n
els

b
elow

N
ew

W
estm

in
ster,

d
ykes

straitjacket
th

e
river,

an
d

little
sed

im
en

t
is

n
ow

d
ep

osited
at

th
e

fron
t

of
th

e
d

elta.
A

s
a

resu
lt

of
th

ese
ch

an
ges,p

arts
ofth

e
d

elta
fron

tare
slow

ly
b

ein
g

erod
ed

.

T
h

e
 U

n
stab

le
 Fro

n
t

T
h

ere
h

ave
b

een
b

oth
h

istoric
an

d
p

reh
istoric

lan
d

slid
es

on
th

e
su

b
m

arin
e

slop
e

of
th

e
Fraser

R
iver

d
elta.

T
h

e
d

elta
slop

e
cou

ld
fail

again
if

an
earth

q
u

ake
h

it
th

e
area

resu
ltin

g
in

d
am

age
to

th
e

coal
p

ort,
ferry

term
in

al,
or

su
b

m
arin

e
electric

cab
les

th
at

su
p

p
ly

m
u

ch
of

th
e

p
ow

erto
Van

cou
verIslan

d
.

W
h

at H
ap

p
e
n

s W
h

e
n

 It
SH

A
K

E
S?

Earth
q

u
akes

p
ose

sp
ecial

p
rob

lem
s

for
th

e
Fraser

d
elta.

Severe
sh

akin
g

tu
rn

s
loose,

w
ater-satu

rated
sed

im
en

t
in

to
a

flu
id

(liq
u

efaction
).

W
h

en
sed

im
en

ts
liq

u
efy,

th
e

grou
n

d
m

ay
su

b
sid

e
irregu

larly,
cau

sin
g

b
u

ild
in

gs
th

atare
n

otp
rop

erly
an

ch
ored

to
tilt

or
collap

se.
T

h
e

th
ick

d
elta

sed
im

en
ts

can
lo

cally
d

am
p

en
o

r
in

ten
sify

earth
q

u
ake

sh
akin

g;
areas

w
ith

in
ten

sified
sh

akin
g

exp
erien

ce
greaterd

am
age.

W
h

e
re

 E
arth

q
u

ak
e
s H

ap
p

e
n

T
h

ere
is

an
average

of
on

e
earth

q
u

ake
in

sou
th

w
est

B.C
.

every
d

ay.
N

early
all

are
too

sm
all

to
b

e
felt,

b
u

t
a

d
am

agin
g

earth
q

u
ake

occu
rs

som
ew

h
ere

in
th

e
region

ab
ou

t
on

ce
every

20
years.

T
h

e
largest

earth
q

u
ake

in
th

is
cen

tu
ry

w
as

a
m

agn
itu

d
e

7.3
even

t
in

1946,cen
tred

b
en

eath
cen

tral Van
cou

ver
Islan

d
.

W
ere

th
is

earth
q

u
ake

to
occu

r
tod

ay
u

n
d

er
Van

cou
ver, d

am
age

w
ou

ld
b

e
in

th
e

b
illion

s
ofd

ollars. R
ecen

tly, scien
tists

h
ave

recogn
ized

a
h

istory
of

in
freq

u
en

t,
b

u
t

great
(m

agn
itu

d
e

8
to

9)
earth

q
u

akes
on

th
e

fau
lt

sep
aratin

g
th

e
su

b
d

u
ctin

g
Ju

an
d

e
Fu

ca
an

d
N

orth
A

m
erica

p
lates.

T
h

e
last

great
earth

q
u

ake
in

1700
A

D
affected

th
e

en
tire

coast
from

n
orth

ern
C

aliforn
ia

to
sou

th
ern

B.C
.

P
late

s &
Q

u
ak

e
s

A
n

earth
q

u
ake

is
th

e
resu

lt
o

f
a

su
d

d
en

release
o

f
en

ergy
w

h
en

rocks
u

n
d

er
stress

slid
e

ab
ru

p
tly

p
ast

on
e

an
oth

er
alon

g
a

b
reak

in
th

e
Ear th

’s
cru

st
(fau

lt).
M

o
st

ear th
q

u
ak

es
o

ccu
r

w
h

ere
th

e
large

rigid
p

lates
th

at
m

ake
u

p
th

e
ou

ter
sh

ell
of

th
e

Earth
are

in
con

tact
w

ith
on

e
an

oth
er.

Q
u

ak
e
 D

am
ag

e
T

h
e

effect
of

an
earth

q
u

ake
in

clu
d

es
grou

n
d

sh
akin

g,
lan

d
slid

es,
an

d
liq

u
efaction

(ch
an

ge
of

sed
im

en
t

from
a

solid
to

a
q

u
icksan

d
-like

liq
u

id
state).

Earth
q

u
akes

are
m

ost
d

estru
ctive

w
h

en
th

ey
are

cen
tered

n
ear

cities, b
u

t
th

e
d

am
age

can
d

iffer
con

sid
erab

ly
from

site
to

site
b

ecau
se

of
local

geological
con

d
ition

s.
For

exam
p

le,
sh

akin
g

on
loose

sed
im

en
t

is
likely

to
b

e
greater

th
an

sh
akin

g
on

b
ed

rock.
Som

e
earth

q
u

akes
trigger

d
estru

ctive
sea

w
aves

(tsu
n

am
is)

th
at

can
su

rge
h

u
n

d
red

s
ofm

etres
in

lan
d

,h
ave

h
eigh

ts
of10

m
or

m
ore,an

d
cau

se
loss

oflife
an

d
severe

p
rop

erty
d

am
age.

In
sou

th
w

estB.C
.,th

e
tsu

n
am

ith
reatis

greateston
th

e
ou

tercoastofVan
cou

verIslan
d

.
Earth

q
u

akes
can

n
ot

b
e

p
reven

ted
.

H
ow

ever,
th

e
d

am
age

th
ey

cau
se

can
b

e
red

u
ced

th
rou

gh
geological

an
d

geop
h

ysical
stu

d
ies

th
at

con
trib

u
te

to
p

rop
er

d
esign

of
b

u
ild

in
gs

an
d

oth
er

stru
ctu

res, em
ergen

cy
p

lan
n

in
g, an

d
p

u
b

lic
ed

u
cation

.
G

eological m
ap

p
in

g
can

id
en

tify
areas

of
p

ossib
le

severe
grou

n
d

sh
akin

g,liq
u

efaction
,or

lan
d

slid
es.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


