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Introduc
t
ion
) (
Santos
 
Limited
 
(Santos),
 
as
 
an
 
oper
a
tor,
 
has
 
obligations
 
for
 
a
ll
 
geophysical
 
operatio
n
s
 
conducted
pursuant
 
to
 
t
he
 
Petroleum
 
Act
 
2011
 
within
 
all
 
pe
t
roleum
 
tenements
 
in
 
the
 
Northern
 
Territory.
 
Geophysical
 
operations
 
carry
 
inherently
 
low
 
env
i
ronmental
 
risks.
 
An
 
environmental
 
risk
 
ass
e
ssment
 
has
 
been
 
c
o
nducted
 
for
 
t
he
 
various
 
activities
 
to
 
e
s
tablish
 
the
 
level
 
of
 
risk
 
and
 
conse
q
uence
 
of
 
th
e
s
e
 
activities.
 
T
hese
 
risks
 
t
ogether
 
with
 
the
 
corres
p
onding
 
risk
 
minimisation
 
strategies
 
a
re
 
detailed
 
f
or
 
the
 
various
 
activities
 
th
a
t
 
occur
 
duri
n
g
 
geophysical
 
operatio
n
s
.
 
These
 
st
r
ategies
 
are
 
designed
 
to
 
be
 
employed
 
from
 
the
 
planning
 
phase,
 
right
 
throu
g
h
 
to
 
the
 
eventual
 
post-
o
perational
 
r
e
habilitation
 
of
the
 
areas
 
impacted
 
by
 
these
 
activiti
e
s
.
The
 
information
 
contai
n
ed
 
in
 
this
 
d
o
cument
 
has
 
been
 
compiled
 
from
 
numerous
 
datasets,
 
experience
 
of
 
prior
 
ope
r
ations
 
in
 
the
 
region,
 
and
 
ongoing
 
environmental
 
monitoring
 
of
 
these
 
earlier
 
operations.
 
Also
 
includ
e
d
 
are
 
references
 
to
 
sci
e
ntific
 
studies
 
undertaken
 
on
 
the
 
specific
 
asp
e
cts
 
o
f
 
the
 
effects
 
o
f
 
geophysical
 
operatio
n
s
 
on
 
flora
 
a
n
d
 
fauna.
) (
1.1
) (
Proponent
) (
Santos
 
is
 
an
 
Australian
 
Securities
 
E
x
change
 
lis
t
ed
 
company,
 
with
 
operations
 
and
 
in
t
erests
 
in
 
e
v
ery
major
 
Australian
 
petrol
e
um
 
province
 
and
 
in
 
Ind
o
nesia,
 
Viet
n
am,
 
Papua
 
New
 
Guine
a
,
 
Bangladesh,
 
India
 
and
 
Central
 
Asia.
As
 
at
 
March
 
2011,
 
Santos
 
had
 
a
 
to
t
al
 
market
 
c
a
pitalisa
t
ion
 
o
f
 
approximately
 
$13
 
billi
o
n,
 
making
 
it
 
one
 
of
 
Australia’s
 
Top
 
3
0
 
companies.
 
Santos
 
h
as
 
over
 
2,800
 
employe
e
s
 
across
 
Australia
 
and
 
A
s
ia.
 
Santos
 
is
 
A
ustralia’s
 
la
r
gest
 
onsho
r
e
 
gas
 
prod
u
cer.
This
 
EP
 
document
 
pertains
 
to
 
the
 
management
 
of
 
Santos
 
ge
o
physical
 
op
e
rations
 
in
 
t
h
e
 
Northern
Territory
 
(NT).
) (
1.2
) (
Scope
) (
This
 
EP
 
applies
 
to
 
a
c
tivi
t
ies
 
relating
 
t
o
 
geophysical
 
operatio
n
s
 
within
 
Exploration
 
Permits
 
82,
 
105,
106,
 
107,
 
1
1
2,
 
and
 
125
 
collectively
 
known
 
as
 
the
 
Project
 
Area
 
(See
 
Figure
 
1).
 
Activities
 
ass
o
ciat
e
d
 
with
 
the
 
geophysical
 
op
e
rations
 
are
 
a
s
 
follows:
) (
Line
 
and
 
access
 
tr
a
ck
 
p
reparation
 
(
s
tarts
 
after
 
cultural
 
herit
a
ge
 
clearance
 
has
 
been
completed);
Line
 
surveying
 
(starts
 
j
u
st
 
after
 
line
 
preparation);
 
Seismic
 
recording;
Campsites
 
and
 
associa
t
ed
 
suppli
e
s;
Uphole
 
drill
i
ng
 
and
 
logg
i
ng
 
(during
 
o
r
 
after
 
reco
r
ding
 
phase,
 
as
 
and
 
when
 
required);
 
Monitoring
 
and
 
auditing
 
of
 
selected
 
locations
 
(p
r
e
 
and
 
post
 
line
 
preparation
 
and
 
post
 
restoration);
 
and
Line
 
acc
e
ss
 
track
 
and
 
c
a
mpsite
 
rest
o
ration
 
where
 
required
 
(a
f
ter
 
completion
 
of
 
recording
 
and
 
uphole
 
drilling/logging).
) (

) (





) (

) (
The
 
coordi
n
ates
 
for
 
the
 
Project
 
Area
 
are:
) (
Ea
s
ting
297
8
63.51
386
4
48.20
407
4
10.98
527
1
01.74
561
9
27.02
559
8
98.36
497
0
10.00
) (
North
i
ng
731
2
980.
7
4
732
8
533.
7
6
735
8
287.
3
7
733
1
914.
8
5
723
8
258.
6
0
721
6
619.
6
1
719
7
009.
2
8
) (
Ea
s
ting
350
2
70.48
350
9
46.70
284
6
77.24
191
6
97.14
194
0
63.90
230
5
79.73
) (
North
i
ng
719
7
685.
5
0
717
3
341.
6
3
714
6
292.
9
0
714
0
545.
0
4
726
8
012.
2
1
727
8
831.
7
1
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Figure
 
1:
Project
 
Ar
e
a
 
and
 
Proposed
 
Lines
) (
2
) (
Project
 
Activity
 
Description
) (
2.1
) (
Project
 
Location
) (
The
 
Project
’
s
 
proposed
 
seismic
 
ac
t
i
vities
 
will
 
be
 
carried
 
out
 
over
 
Exploration
 
Permits
 
82,
 
105,
 
1
06,
107,
 
112,
 
a
n
d
 
125
 
which
 
are
 
located
 
east,
 
south
 
and
 
south
 
west
 
of
 
Alice
 
Springs
 
(See
 
Figure
 
1).
 
These
 
Exploration
 
Permits
 
cover
 
a
 
combined
 
area
 
of
 
approximately
 
59,
2
30
 
k
m
2
 
of
 
t
h
e
 
Amadeus
 
Basin.
 
The
 
survey
 
will
 
c
o
ver
 
approx
i
m
ately
 
2,0
8
4
 
line
 
kms
 
(
or
 
covering
 
less
 
than
 
0.
0
2%
 
of
 
the
 
combined
 
Exploration
 
Permit
 
Area).
 
The
 
Exploration
 
Permits
 
are
 
locat
e
d
 
on
 
Aboriginal,
 
Lease
h
old
 
and
 
Freehold
 
land.
) (
2.2
) (
The
 
Seismic
 
Method
) (
Seismic
 
ac
q
uisition
 
a
ll
o
ws
 
the
 
explorer
 
to
 
‘image’
 
below
 
the
 
surface
 
and
 
identify
 
areas
 
where
 
oil
 
and
gas
 
may
 
have
 
accumulated.
 
The
 
seismic
 
method
 
uses
 
en
e
rgy
 
sources
 
such
 
as
 
vib
r
ator
 
trucks
 
o
r
 
buried
 
explosive
 
charg
e
s.
 
The
 
ene
r
gy
 
source
 
produces
 
so
u
nd
 
waves,
 
which
 
travel
 
into
 
the
 
ear
t
h
 
and
 
are
 
then
 
reflected
 
f
r
om
 
subsurface
 
geological
 
structur
e
s
 
(refer
 
to
 
Fi
g
ure
 
2).
 
The
 
returning
 
reflections
 
a
re
 
recorded
 
in
 
a
 
digital
 
f
ormat
 
and
 
sent
 
to
 
a
 
seismic
 
data
 
processing
 
cen
t
re
 
to
 
produce
 
a
 
‘cross
-
section’
 
of
 
the
 
layers
 
of
 
the
 
earth’s
 
crus
t
.
 
The
 
follo
w
ing
 
sections
 
explain
 
the
 
field
 
procedures
 
f
or
 
recording
 
seismic
 
da
t
a.
A
 
2D
 
survey
 
records
 
da
t
a
 
along
 
a
 
single
 
line
 
of
 
t
raverse,
 
giving
 
a
 
cross
-
sectional
 
‘
p
ic
t
ure’
 
of
 
the
 
subsurface.
 
2D
 
seismic
 
lines
 
are
 
no
r
mally
 
10km
 
to
 
50km
 
long,
 
or
 
longer
 
for
 
regional
 
exploration
 
surveys
 
and
 
spaced
 
50
0
m
 
to
 
5000m
 
apart.
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Figure
 
2:
S
chematic
 
of
 
2D
 
sei
s
mic
 
acqui
s
ition
 
proc
e
ss
Seismic
 
li
n
e
s
 
potentia
l
ly
 
impact
 
a
 
width
 
of
 
4
 
to
 
5m.
 
T
h
e
 
seis
m
ic
 
l
i
n
e
s
 
are
 
laid
 
out
 
so
 
as
 
t
o
 
avoid
 
sensitive
 
e
n
vironmental
 
sites,
 
a
s
 
well
 
as
 
cu
l
t
ural
 
featu
r
es
 
su
c
h
 
as
 
build
i
n
gs,
 
d
ams,
 
water
 
wells
 
a
nd
 
known
 
A
b
original
 
her
i
ta
g
e
 
sites.
Once
 
the
 
l
i
n
e
 
positio
n
s
 
f
or
 
an
 
en
t
ire
 
project
 
have
 
been
 
c
lear
e
d
 
by
 
t
he
 
C
L
C,
 
t
h
e
 
line
 
p
re
p
aration
crew
 
can
 
c
o
mmence
 
w
o
r
k
.
 
Th
i
s
 
te
a
m
 
oper
a
tes
 
from
 
a
 
c
entral
 
ca
m
psite.
 
Th
i
s
 
site
 
will
 
m
ost
 
lik
e
ly
 
b
e
 
moved
 
w
e
ekly.
 
The
 
c
a
mp,
 
on
 
a
v
erage,
 
ac
c
ommodat
e
s
 
13
 
perso
n
nel
 
(includ
i
ng
 
survey
o
rs).
 
T
h
e
 
camp
 
units
 
are
 
trailer
 
mounted
 
f
o
r
 
easy
 
mo
b
ility.
 
Ca
m
psites
 
are
 
s
et
 
up,
 
whe
r
e
 
possible,
 
on
 
sit
e
s
 
previously
 
used,
 
or
 
in
 
a
r
eas
 
nat
u
r
ally
 
devoid
 
of
 
vegetat
i
on
 
and
 
al
w
ays
 
adjac
e
nt
 
to
 
any
 
e
x
isting
tracks
 
to
 
m
i
nimise
 
impact
 
on
 
the
 
te
r
rain
 
bet
w
een
 
the
 
c
a
mp
 
and
 
tr
a
c
ks.
The
 
line
 
p
r
e
paration
 
c
r
e
w
 
usual
l
y
 
operate
 
s
i
multaneou
s
ly
 
on
 
diffe
r
ent
 
li
n
es,
 
c
haract
e
rist
i
c
a
lly
 
using
 
two
 
D6
 
or
 
e
quivalent
 
bulldozers.
 
D
a
ily
 
pro
d
ucti
o
n
 
of
 
p
r
epared
 
line
 
is
 
ap
p
rox
i
m
ately
 
3
0
k
m
 
(i.e.
 
15
k
m
 
per
 
dozer)
 
t
hough
 
this
 
varies
 
with
 
terrain.
 
T
he
 
d
ozers
 
will
 
s
i
mply
 
‘
 
 
alk’
 
with
 
t
h
e
 
bl
a
de
 
up
 
in
 
easily
 
traversab
l
e
 
terrain,
 
w
i
th
 
t
he
 
mar
k
s
 
of
 
the
 
tr
a
c
ks
 
b
eing
 
s
ufficient
 
for
 
the
 
s
u
rve
y
ors
 
and
 
r
e
c
ording
 
c
r
ew
 
to
 
follow.
 
T
he
 
line
 
p
o
s
ition,
 
plus
 
t
ol
e
rances
 
f
or
 
w
eaving
 
the
 
line
 
a
r
ound
 
vege
t
ation
 
e
t
c.
 
a
re
 
pre-
 
program
m
e
d
 
into
 
GPS
 
units
 
hou
s
ed
 
in
 
the
 
d
ozers.
 
T
h
ese
 
GPS
 
u
n
its
 
are
 
kin
e
matic
 
dual
 
frequ
e
ncy
 
units
 
that
 
a
llow
 
the
 
do
z
er
 
operat
o
rs
 
t
o
 
get
 
r
e
al
 
time
 
po
s
ition
 
fixes.
 
These
 
are
 
plotted
 
on
 
a
 
pilot
 
display
 
th
a
t
 
also
 
indi
c
ates
 
the
 
w
e
aving
 
tole
r
ances
 
for
 
t
h
e
 
doz
e
r
 
o
p
erators.
 
T
he
 
dozers
 
weave
around
 
v
e
g
etation
 
stan
d
s
 
and
 
on
 
o
p
en
 
gro
u
nd
 
the
 
ma
c
hines
 
wea
v
e
 
ev
e
ry
 
7
5
-100m
 
to
 
r
e
duce
 
v
isu
a
l
 
impact.
Blade
 
work
 
is
 
kept
 
to
 
a
 
minim
u
m
 
and
 
gene
r
a
lly
 
restrict
e
d
 
to
 
sand
 
dunes
 
and
 
f
lood
 
plain
 
c
rabhole
 
country.
 
G
r
ader
 
work
 
is
 
likewise
 
kept
 
to
 
a
 
m
inimum
 
–
 
g
ra
d
ers
 
are
 
mainly
 
us
e
d
 
in
 
fl
o
od
 
p
lain
 
crabhole
 
c
o
untry
 
to
 
s
m
o
oth
 
the
 
t
r
acks
 
and
 
k
nock
 
down
 
windrows
 
i
n
 
sand
 
co
u
ntry.
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Figure
 
3:
Vibrators
 
&
 
recorder
 
truck
The
 
“live”
 
section
 
of
 
spr
e
ad
 
is
 
gener
a
lly
 
about
 
12km
 
in
 
lengt
h
.
 
This
 
is
 
the
 
only
 
part
 
of
 
the
 
spread
 
where
 
signal
 
is
 
recorded
 
for
 
any
 
giv
e
n
 
source
 
p
o
sition.
 
The
 
live
 
spread
 
is
 
moved
 
(controlled
 
by
 
the
 
recording
 
t
r
uck
 
operato
r
)
 
as
 
the
 
vibrators
 
move
 
up.
 
As
 
spr
e
ad
 
becomes
 
redundant
 
behind
 
the
 
vibrators
 
(back
 
end
 
of
 
li
n
e)
 
it
 
is
 
pick
e
d
 
up
 
and
 
tr
a
nsported
 
to
 
t
he
 
front
 
end
 
of
 
the
 
line.
 
This
 
cycle
 
continues
 
u
ntil
 
the
 
line
 
is
 
complete
d
.
 
The
 
reco
r
ding
 
truck
 
m
ay
 
m
o
ve
 
o
n
ce
 
or
 
twice
 
during
 
the
 
d
ay
 
to
 
keep
 
pace
 
with
 
the
 
sp
r
ead.
) (
2.2.1
) (
Camp
 
Sites
 
and
 
Associated
 
Supplies
) (
There
 
are
 
generally
 
only
 
two
 
camp
s
ites
 
in
 
oper
a
tion,
 
line
 
pr
e
paration/su
r
v
ey
 
c
a
mp
 
and
 
main
 
camp.
The
 
former
 
is
 
briefly
 
explained
 
in
 
the
 
line
 
prepara
t
ion
 
section.
 
The
 
main
 
camp
 
houses
 
the
 
recordi
n
g
 
crew,
 
crew
 
manageme
n
t
 
team
 
and
 
the
 
recording
 
and
 
mechanical
 
back
 
u
p
 
teams.
 
Campsites
 
are
 
sited
 
on
 
gr
o
und
 
conducive
 
to
 
camping
 
but
 
never
 
on
 
clay
 
pans
 
or
 
salt
 
lakes.
 
Camps
 
are
 
located
 
as
 
near
 
as
 
practical
 
to
 
exis
t
i
ng
 
tracks
 
or
 
roads
 
to
 
avoid
 
the
 
need
 
f
or
 
clearance
 
of
 
native
 
vegetation
 
and
 
subsequent
 
disturbance
 
to
 
animal
 
habitats.
 
The
 
campsite
 
is
 
located
 
on
 
a
 
previously
 
disturbed
 
ar
e
a
wherever
 
p
o
ssible.
) (
Figure
 
4:
T
y
pical
 
ma
i
n
 
camp
2D
 
projects
 
result
 
in
 
fre
q
uent
 
camp
 
moves
 
but
 
with
 
tenure
 
lasting
 
only
 
a
 
few
 
days.
 
This
 
camp
 
o
ften
 
houses
 
app
r
oximately
 
4
0
 
personnel
 
and
 
contain
 
more
 
than
 
20
 
trailers
 
a
n
d
 
about
 
36
 
vehicles.
 
As
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the
 
majority
 
of
 
these
 
vehicles
 
tra
n
sit
 
f
rom
 
camp
 
to
 
adjacent
 
r
o
ad
 
and
 
back
 
at
 
least
 
once
 
per
 
day,
and
 
some
 
several
 
times,
 
the
 
routes
 
f
rom
 
camp
 
a
re
 
clearly
 
defined
 
to
 
rest
r
ict
 
wheel
 
tr
a
ck
 
impact.
 
Wastewater
 
from
 
laundry,
 
showers
 
a
nd
 
kitchen
 
is
 
piped
 
to
 
an
 
evaporation
 
sump
 
about
 
50m
 
outside
 
the
 
camp.
 
Wastepape
r
,
 
cardboard
 
and
 
food
 
sc
r
aps
 
are
 
dis
p
osed
 
of
 
into
 
sealed
 
bi
n
s
 
set
 
up
 
adjacent
 
to
 
the
 
camp
 
area.
 
The
 
sealed
 
bins
 
a
re
 
transpor
t
ed
 
regularly
 
for
 
dispos
a
l
 
of
 
waste
 
to
 
a
 
licensed
 
landfill.
 
Recyclable
 
materials
 
are
 
s
e
gregated
 
on
 
camp
 
and
 
regularly
 
transported
 
to
 
a
 
designated
 
licensed
 
w
a
ste
 
depot
 
in
 
Alice
 
Sprin
g
s.
Sewage
 
m
a
nagement
 
practices
 
a
t
 
a
ll
 
camps
 
co
n
s
ist
 
of
 
the
 
u
s
e
 
of
 
port-a
-
loos
 
and
 
gr
e
y
 
water
 
capture
 
and
 
disposal
 
to
 
ground
 
with
 
the
 
aim
 
to
 
minimise
 
any
 
risks
 
to
 
human
 
health
 
or
 
the
 
environmen
t
.
Once
 
the
 
campsite
 
has
 
been
 
vacated,
 
rehabilita
t
ion
 
is
 
under
t
aken
 
incl
u
d
i
ng
 
removal
 
of
 
rubbish
 
a
nd
 
any
 
man
 
m
a
de
 
items.
 
When
 
necessary,
 
and
 
terrain
 
permitting,
 
the
 
area
 
is
 
tyne
 
ripped
 
to
 
remove
 
compaction
 
and
 
wheel
 
tracks.
 
Shou
l
ders
 
of
 
adj
a
c
ent
 
formed
 
tracks
 
are
 
r
e
instated.
) (
2.2.2
) (
Uphole
 
Dri
l
ling
 
and
 
Logging
) (
This
 
component
 
of
 
seismic
 
surveys
 
consis
t
s
 
of
 
t
ruck
 
mounted
 
uphole
 
drilling
 
rig(s)
 
a
n
d
 
logging
vehicle(s),
 
p
lus
 
support
 
water
 
tanker
 
trucks
 
wh
e
n
 
mud
 
drilli
n
g
 
(refer
 
Fig
u
re
 
5).
 
The
 
support
 
camp
 
may
 
house
 
six
 
trailers
 
o
r
 
more.
 
The
 
rig
 
normally
 
drills
 
4¾“
 
d
i
ameter
 
holes
 
that
 
vary
 
in
 
depth
 
from
 
project
 
to
 
p
r
oject.
 
Most
 
holes
 
are
 
in
 
the
 
30m
 
to
 
90m
 
range.
 
Holes
 
are
 
drilled
 
using
 
mud,
 
air
 
or
 
water
 
injection,
 
as
 
requi
r
ed.
Distance
 
be
t
ween
 
upholes
 
can
 
vary
 
considerably
 
depending
 
on
 
Santos
 
requirements,
 
but
 
are
 
normally
 
at
 
1km
 
to
 
5km
 
spacing’s
 
along
 
lines.
) (
Figure
 
5:
Uphole
 
drill
 
rig
 
&
 
LVL
 
recording
 
truck
Immediately
 
a
 
hole
 
is
 
d
r
illed,
 
the
 
drill
 
rig
 
moves
 
off
 
and
 
a
 
log
g
ing
 
vehicle
 
moves
 
in
 
to
 
record
 
seismic
 
measurem
e
nts
 
in
 
the
 
h
o
le.
 
This
 
involves
 
the
 
l
o
wering
 
of
 
a
 
probe
 
(down
 
hole
 
geop
h
one)
 
to
 
the
 
bottom
 
of
 
the
 
hole
 
and
 
t
r
iggering
 
a
 
h
eavy
 
weight
 
that
 
drops
 
f
r
om
 
the
 
back
 
of
 
the
 
truck
 
to
 
produce
 
a
n
 
acoustic
 
impulse.
 
The
 
time
 
it
 
takes
 
t
his
 
impulse
 
t
o
 
reach
 
the
 
probe
 
is
 
recorded
 
on
 
a
 
set
 
of
 
electr
o
nic
 
instruments
 
housed
 
in
 
t
h
e
 
logging
 
vehicle
 
(usu
a
lly
 
a
 
4WD
 
light
 
vehicle).
 
This
 
process
 
is
 
repeat
e
d
 
as
 
the
 
probe
 
is
 
gradually
 
moved
 
up
 
the
 
hole.
 
A
 
pic
t
u
r
e
 
is
 
thus
 
b
uilt
 
up
 
of
 
s
u
ccessive
 
travel
 
times
 
through
 
the
 
near
 
surface
 
layers
 
that
 
provide
 
information
 
on
 
the
 
thickn
e
ss
 
and
 
velocity
 
–
 
vital
 
information
 
for
 
correcting
 
the
 
vibroseis
 
seismic
 
d
a
ta.
On
 
completion
 
of
 
loggi
n
g,
 
the
 
drill
 
cuttings
 
are
 
r
eturned
 
to
 
t
he
 
hole
 
and
 
the
 
hole
 
is
 
capped.
 
Surplus
 
cuttings
 
are
 
managed
 
to
 
minimise
 
visual
 
impact.
) (
2.2.3
) (
Line/Access
 
Track
 
and
 
Campsite
 
Restoration
) (
The
 
majority
 
of
 
seismic
 
lines
 
and
 
access
 
tracks
 
a
nd
 
camp
 
si
t
es
 
do
 
not
 
r
e
quire
 
resto
r
ation
 
work,
 
as
one
 
of
 
the
 
main
 
objectiv
e
s
 
is
 
to
 
prep
a
re
 
and
 
util
i
se
 
them
 
in
 
a
 
way
 
that
 
will
 
facilita
t
e
 
r
a
pid
 
natural
 
recovery.
 
However,
 
instances
 
that
 
can
 
require
 
r
estoration
 
a
r
e:

Wheel
 
ruts
 
caused
 
after
 
wet
 
periods;
) (
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





) (
Windrows
 
not
 
fully
 
removed
 
by
 
gra
d
er;
Windrows
 
that
 
have
 
been
 
created
 
at
 
intersecti
o
n
 
of
 
lines
 
and
 
public
 
tracks;
 
Compaction
 
of
 
top
 
soil
 
a
t
 
camp
 
sites;
Compaction
 
of
 
shoulde
r
s
 
on
 
public
 
access
 
tracks;
Heavily
 
traff
i
cked
 
routes
 
between
 
camp
 
sites
 
a
n
d
 
nearest
 
p
u
blic
 
track;
 
Access
 
tr
a
c
ks
 
that
 
have
 
turned
 
to
 
b
ulldu
s
t
 
due
 
t
o
 
extensive
 
seismic
 
traffic.
) (
Normally
 
a
 
s
ingle
 
dozer
 
or
 
grader
 
or
 
one
 
of
 
each
 
is
 
all
 
th
a
t
 
is
 
r
equired
 
to
 
carry
 
out
 
the
 
restoration
work.
 
Methods
 
used
 
for
 
rehabilitati
o
n
 
include:
) (
Ripping
 
of
 
compacted
 
areas
 
with
 
bulldozer
 
rear
 
t
y
nes;
Windrow
 
m
a
terial
 
push
e
d
 
onto
 
line
 
a
nd
 
smoothed;
 
Public
 
road
 
shoulders
 
r
e
instated;
Wheel
 
rut
 
material
 
used
 
to
 
infill
 
a
ffec
t
ed
 
areas;
 
a
n
d/or
Affected
 
water
 
course
 
c
h
annels
 
and
 
creek
 
banks
 
reinstated.
) (





) (
2.2.4
) (
Post
 
survey
 
Monitori
n
g
 
and
 
Auditing
) (
The
 
followi
n
g
 
briefly
 
describes
 
the
 
m
ethod
 
utilis
e
d
 
s
u
cc
e
ssfully
 
by
 
Santos
 
during
 
the
 
last
 
ten
 
years.
Prior
 
to
 
the
 
commenc
e
m
ent
 
of
 
any
 
survey,
 
a
 
n
u
mber
 
of
 
env
i
ronmental
 
monitoring
 
point’s
 
(EMP’s)
 
are
 
selected
 
to
 
give
 
a
 
balanced
 
repr
e
s
entation
 
of
 
the
 
various
 
landform
 
and
 
vegetation
 
type
 
encountere
d
.
 
The
 
locat
i
ons
 
of
 
the
 
E
M
Ps
 
are
 
positioned
 
ne
a
rby
 
roads
 
or
 
tracks
 
to
 
m
i
nimise
 
any
 
future
 
access
 
impact
 
u
p
on
 
the
 
environment.
 
They
 
are
 
also
 
located
 
subject
 
to
 
grou
n
d
 
conditio
n
s
 
such
 
as
 
f
lo
o
ded
 
or
 
restricted
 
wetla
n
ds
 
and
 
salt
 
lakes
 
that
 
c
a
nnot
 
be
 
accessed.
These
 
poin
t
s
 
are
 
coordinated
 
and
 
marked
 
with
 
star
 
droppers
 
prior
 
to
 
the
 
start
 
of
 
line
 
preparation.
Photographs
 
are
 
taken
 
at
 
these
 
locations
 
along
 
the
 
propos
e
d
 
line
 
direction
 
to
 
give
 
a
 
view
 
of
 
the
 
terrain
 
prior
 
to
 
line-prep
a
ration.
 
All
 
p
hotographs
 
are
 
optimally
 
taken
 
with
 
a
 
50mm
 
le
n
s
 
or
 
equivalent
 
digital
 
s
e
tti
n
g,
 
for
 
consistent
 
comparison.
 
The
 
p
r
ocess
 
is
 
re
p
eated
 
after
 
line
 
preparation
 
and
 
again
 
after
 
recording.
 
These
 
EMPs
 
are
 
t
h
en
 
photo
 
monitored
 
over
 
the
 
ensuing
 
four-year
 
period
 
(minim
u
m
)
 
to
 
give
 
a
 
visual
 
represen
t
ation
 
of
 
the
 
r
ecovery
 
pr
o
c
ess.
 
The
 
r
evisit
 
intervals
 
are
 
generally
 
one
 
year,
 
two
 
years
 
and
 
four
 
years
 
(eight
 
years
 
if
 
further
 
visits
 
a
re
 
deemed
 
necessary)
 
although
 
the
 
return
 
peri
o
d
 
is
 
determined
 
by
 
wea
t
her/road
 
c
o
nditions
 
and
 
current
 
activity
 
in
 
the
 
region.
) (
Figure
 
6:
Dune
 
cut
 
immediate
l
y
 
after
 
recording
 
&
 
four
 
y
ears
 
after
 
recording
) (
2.3
) (
Timeframe
) (
Based
 
on
 
c
u
rrent
 
seism
i
c
 
crew
 
availability,
 
Santos
 
would
 
expect
 
to
 
commence
 
line
 
preparation
 
for
the
 
project
 
July
 
2013,
 
with
 
the
 
seismic
 
recording
 
commencing
 
approxim
a
tely
 
3
 
weeks
 
later.
 
Recording
 
f
or
 
this
 
proj
e
c
t
 
is
 
expect
e
d
 
to
 
take
 
a
p
proximately
 
20
 
weeks
 
to
 
complete.
) (
Rev
 
0
) (
Uncontrolled
 
w
h
en
 
printed
) (
7
)

 (
Environment
 
Plan
 
–
 
Southe
r
n
 
A
m
adeus
 
Seismic
 
S
urv
e
y
) (
3
) (
Environment
 
Description
) (
3.1
) (
P
h
y
sical
 
Environment
) (
3.1.1
) (
Climate
) (
The
 
Southern
 
Amadeus
 
seismic
 
sur
v
ey
 
is
 
located
 
within
 
the
 
a
rid
 
zone
 
of
 
Central
 
Australia
 
that
experiences
 
low
 
and
 
variable
 
rainfall
 
and
 
high
 
diurnal
 
and
 
s
e
asonal
 
temperature
 
fluc
t
uations.
The
 
mean
 
annual
 
rainfalls
 
for
 
Alice
 
Springs
 
and
 
Mereenie
 
are
 
285
 
mm
 
a
nd
 
300
 
mm
 
respectively,
 
with
 
the
 
majority
 
of
 
rainfall
 
in
 
summer.
 
Temperatures
 
vary
 
f
rom
 
very
 
hot
 
in
 
summer
 
to
 
below
 
freezing
 
in
 
winter,
 
and
 
frosts
 
occur
 
r
egularly
 
during
 
the
 
winter
 
months.
Average
 
evaporation
 
exceeds
 
average
 
rainfall
 
f
o
r
 
ea
c
h
 
month
 
of
 
the
 
year
 
and
 
by
 
some
 
1000%
 
over
 
an
 
average
 
year.
 
The
 
mean
 
annual
 
evaporation
 
rate
 
at
 
Alice
 
Springs
 
is
 
3066
 
mm.
 
T
he
 
dominant
 
wind
 
directi
o
ns
 
are
 
sout
h
east
 
to
 
nort
h
east
 
with
 
lit
t
l
e
 
seasonal
 
variation.
) (
3.1.2
) (
Geolo
g
y
) (
The
 
Southern
 
Amadeus
 
seismic
 
sur
v
ey
 
is
 
located
 
within
 
ted
 
in
 
the
 
eastern,
 
central
 
and
 
southern
Amadeus
 
Basin,
 
an
 
east-west
 
trending
 
structural
 
depression
 
extending
 
across
 
the
 
s
o
uthern
 
part
 
of
 
the
 
Northern
 
Territory
 
and
 
into
 
West
e
rn
 
Australia.
 
This
 
basin
 
covers
 
an
 
area
 
of
 
approximately
207,000
 
km²
 
and
 
contai
n
s
 
up
 
to
 
9100
 
m
 
of
 
late
 
Proterozoic
 
a
n
d
 
Palaeozoic
 
sediments.
 
It
 
is
 
bound
 
in
 
the
 
north
 
by
 
the
 
Arun
t
a
 
complex
 
and
 
in
 
the
 
s
o
uth
 
by
 
the
 
Musgrave-M
a
nn
 
complex,
 
both
 
containing
 
g
ranite,
 
gneiss
 
and
 
sc
h
is
t
s
,
 
with
 
amphibolite
 
and
 
quartzite.
Geologically,
 
rocks
 
cons
i
s
t
 
of
 
sands
t
ones
 
that
 
fo
r
m
 
resistant
 
strike
 
ridg
e
s
 
and
 
less
 
r
e
sistant
 
siltston
e
s,
 
common
l
y
 
covered
 
by
 
s
u
perficial
 
soils.
 
Hydrocarbons
 
occur
 
in
 
sandston
e
s
 
at
 
depths
ranging
 
be
t
ween
 
1200
 
and
 
1500
 
m.
) (
3.1.3
) (
Soils
) (
The
 
Project
 
Area
 
soils
 
a
r
e
 
dominated
 
by
 
tenosols
 
soils,
 
kand
o
sols
 
and
 
ru
d
osols
 
assc
o
ated
 
with
rugged
 
rock
 
terrain
 
(DLRM
 
2013a).
 
Smaller
 
pockets
 
of
 
Calcarosols
 
and
 
Sodosols
 
S
oils
 
are
 
present
 
in
 
the
 
Project
 
Area
 
and
 
will
 
be
 
avoided
 
by
 
the
 
proposed
 
act
i
vities.
) (
3.1.4
) (
H
y
d
rolo
g
y
) (
All
 
catchments
 
within
 
t
h
e
 
Amadeus
 
Basin
 
region
 
drain
 
inter
n
ally
 
towards
 
Lake
 
Eyre
 
(within
 
South
Australia).
 
All
 
surface
 
water
 
including
 
rivers,
 
st
r
eams
 
and
 
drainage
 
lin
e
s
 
are
 
ephemeral
 
and
 
su
b
ject
 
to
 
short
 
flow
 
duration
 
a
n
d
 
high
 
turbi
d
ity.
The
 
dominant
 
basin
 
is
 
a
ssociat
e
d
 
with
 
the
 
Finke
 
River
 
syst
e
m
 
and
 
its
 
associated
 
t
r
i
b
utaries
 
and
 
feeder
 
rivers.
) (
3.1.1
) (
Salt
 
Lakes
) (
The
 
salt
 
l
a
kes
 
of
 
Central
 
Australia
 
a
r
e
 
also
 
main
t
ained
 
by
 
groundwater
 
and
 
support
 
s
p
ecialised
 
flo
r
a
and
 
fauna.
 
Salt
 
lakes
 
a
r
e
 
a
 
signi
f
ic
a
nt
 
landform
 
in
 
the
 
south
e
rn
 
part
 
of
 
t
h
e
 
Northern
 
Territory,
 
covering
 
an
 
area
 
of
 
some
 
2800
 
squ
a
re
 
kilometres.
 
Within
 
the
 
Project
 
Area
 
all
 
salt
 
lakes
 
will
 
be
 
avoided
 
by
 
t
he
 
proposed
 
activities.
) (
3.2
) (
Biological
 
Environment
) (
3.2.1
) (
Bioregions,
 
Flora
 
and
 
Fauna
) (
The
 
Arid
 
Lands
 
region
 
covers
 
49%
 
of
 
the
 
land
 
a
r
ea
 
of
 
the
 
Northern
 
Territory
 
(658,000
 
sq
 
km).
 
It
includes
 
a
ll
 
of
 
the
 
MacDonnell
 
Ran
g
es
 
and
 
Burt
 
Plain
 
bioregions,
 
the
 
Te
r
ritory
 
secti
o
ns
 
of
 
the
 
Great
 
Sandy
 
Des
e
rt,
 
Simpson
 
Strzelecki
 
D
unefields,
 
F
i
nke,
 
Central
 
Ranges,
 
Channel
 
Country
 
and
 
Sto
n
y
 
Plains
 
bior
e
gions,
 
most
 
of
 
the
 
Terri
t
ory
 
section
 
of
 
the
 
Tan
a
mi
 
bioregion
 
and
 
parts
 
of
 
Sturt
 
Plateau,
 
Mitchell
 
Grass
 
Downs
 
and
 
Davenp
o
rt
 
Murchison
 
Ranges
 
bi
o
regions.
About
 
55%
 
of
 
the
 
Arid
 
Lands
 
subre
g
ion
 
is
 
Abori
g
inal
 
freehold
 
and
 
about
 
3
6%
 
pastoral
 
leases,
 
on
 
which
 
cattle
 
are
 
grazed.
 
Though
 
accounting
 
for
 
a
 
small
 
total
 
area,
 
hortic
u
lture
 
is
 
an
 
important
 
land
 
use
 
in
 
the
 
A
rid
 
Lands
 
s
u
bregion.
 
Current
 
and
 
proposed
 
prot
e
c
ted
 
areas
 
make
 
up
 
36%
 
of
 
the
 
region;
 
the
 
vast
 
majority
 
of
 
this
 
is
 
as
 
proposed
 
Indigen
o
us
 
Protect
e
d
 
Areas.
) (
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The
 
Project
 
Area
 
is
 
covered
 
by
 
the
 
bioregions
 
of
 
t
he
 
Simpson
 
Strzelecki
 
D
unefields
 
Bioregion
 
in
 
t
h
e
east
 
and
 
Fi
n
k
e
 
Bioregion
 
in
 
the
 
west.
3.2.1.1
 
 
Simpson
 
Strzelecki
 
Dunefields
 
Bioregion
The
 
Simpson-Strzelecki
 
Dunefields
 
Bioregion
 
c
o
vers
 
an
 
area
 
of
 
297,227
 
km
2
,
 
and
 
extends
 
from
 
the
 
southeast
 
of
 
the
 
NT,
 
through
 
the
 
nor
t
heast
 
of
 
SA,
 
with
 
small
 
areas
 
in
 
both
 
Qld
 
and
 
NSW.
 
The
bioregion
 
is
 
part
 
of
 
the
 
Australian
 
c
o
ntinental
 
d
u
nefields,
 
which
 
consist
 
of
 
a
 
huge
 
anti
-
clockwise
 
whorl
 
of
 
lin
e
ar
 
dunes
 
in
 
central
 
Aus
t
ralia
 
and
 
th
u
s
 
dominated
 
by
 
high
 
lin
e
ar
 
dunes
 
of
 
red
 
sand.
 
Woodland
 
communities
 
are
 
dominated
 
by
 
Acacia
 
ligulat
a
,
 
m
ulga,
 
needl
e
wood
 
(
Hakea
 
leucoptera
),
 
whitewood
 
(
Atalaya
 
hemiglauc
a
)
 
and
 
beefwood
 
(
Grevillea
 
striata
)
 
with
 
an
 
understorey
 
shrubland
consis
t
ing
 
of
 
species
 
of
 
Cassia
,
 
Eremophila
 
and
 
Dodonae
a
.
 
Mitchell
 
Grass
 
occurs
 
on
 
the
 
dun
e
s
while
 
temporary
 
canegrass
 
(
Glyceria
 
r
a
m
iger
a
)
 
-
 
lignum
 
(
M
u
ehlenbeckia
 
cunningh
a
m
i
a
)
 
s
w
a
m
p
 
communities
 
occurring
 
between
 
them.
The
 
sand
 
d
u
nes
 
and
 
sa
n
dplains
 
co
m
m
unities
 
s
u
pport
 
sandhill
 
wattle
 
(
Acacia
 
lig
u
lat
a
),
 
turpentine
 
(
Er
e
m
ophila
 
sturti
i
),
 
sca
t
tered
 
mulga
 
(
Acacia
 
an
u
er
a
),
 
rosewood
 
(
Heterodendr
u
m
 
oleifoliu
m
),
 
whitewood
 
(
Atalaya
 
hemiglauc
a
),
 
c
a
negrass
 
(
Eragrostis
 
a
u
stralasica
),
 
t
h
e
 
occasional
 
white
 
pine
 
(
Callitris
 
gl
a
ucophyll
a
)
 
a
nd
 
various
 
cassia
 
and
 
e
r
emophila
 
species.
Lignum
 
(
M
u
ehlenbeckia
 
cunningh
a
m
i
a
),
 
black
 
box
 
(
Eucalyptus
 
largifloren
s
)
 
and
 
river
 
red
 
gum
(
Eucalyptus
 
ca
m
aldule
n
si
s
)
 
grow
 
along
 
the
 
cre
e
ks
 
and
 
on
 
t
h
e
 
margins
 
of
 
freshwater
 
claypans.
Many
 
of
 
the
 
same
 
species
 
are
 
found
 
in
 
the
 
more
 
saline
 
clays
 
of
 
the
 
Cobham
 
land
 
system
 
along
 
with
 
prickly
 
wattle
 
(
Acacia
 
v
i
ctoriae
)
 
and
 
chenopods.
 
Bladder
 
sal
t
bush
 
(
Atrip
l
ex
 
ves
i
cari
a
),
 
black
 
bluebush
 
(
Maireana
 
pyr
a
m
idat
a
),
 
Mi
t
c
hell
 
grass
 
(
Astrebla
 
sp
.
)
 
and
 
scatte
r
ed
 
mulga
 
(
Acacia
 
anue
r
a
)
 
are
 
found
 
on
 
the
 
tablel
a
nds
 
and
 
st
o
ny
 
downs.
 
Bimble
 
box
 
(
Eucalyptus
 
populne
a
),
 
western
 
bloodwood
 
(
Eucalyptus
 
t
er
m
inalis
)
 
a
nd
 
ironwood
 
(
Acacia
 
excels
a
)
 
are
 
p
r
esent
 
with
 
d
enser
 
mulga
 
on
 
the
 
sands.
3.2.1.2
 
 
Finke
 
Bioregion
The
 
Finke
 
B
ioregion
 
covers
 
an
 
area
 
73,800
 
km
2
.
 
The
 
main
 
land
 
types
 
are
 
arid
 
sand
 
plains
 
with
 
dissect
e
d
 
u
plands
 
and
 
valleys,
 
including
 
some
 
major
 
rivers
 
(Finke,
 
Hugh
 
and
 
Palmer
 
rivers).
 
The
 
bioregion
 
is
 
dominated
 
mulga
 
taki
n
g
 
different
 
f
o
rms
 
on
 
different
 
soil
 
typ
e
s.
 
The
 
mulga
 
is
 
made
 
up
 
of
 
various
 
Senna,
 
Eremo
p
hila
 
and
 
Ac
a
c
ia
 
species
 
(
S.
 
n
e
m
ophila,
 
S.
 
desola
t
e,
 
E.
 
freeelingii,
 
E.
 
gil
e
sii,
 
A.
 
ke
m
pea
n
a,
 
A.
 
tetregonphylla
).
 
T
h
e
 
bioregion
 
includes
 
e
u
calypt
 
low
 
w
o
odland
 
with
 
tussock
 
and
 
hummock
 
grass
 
unders
t
orey,
 
acacia
 
woodland,
 
hummock
 
grassland,
 
a
n
d
 
chenopod
 
shrubland,
associa
t
ed
 
with
 
salt
 
plains
 
and
 
floo
d
outs
 
on
 
sa
n
d
 
plains.
 
T
h
e
 
dominant
 
chenopods
 
are
 
bluebush
(
Maireana
 
astrorich
a
)
 
a
n
d
 
bladder
 
s
a
ltbush
 
(
Atrip
l
ex
 
ves
i
cari
a
).
Despite
 
the
 
lack
 
of
 
free
-
water
 
the
 
bioregions
 
pr
o
v
ide
 
import
a
nt
 
habitat
 
for
 
a
 
range
 
of
 
wildlife
 
including
 
a
 
variety
 
of
 
small
 
mamma
l
s
,
 
reptiles
 
a
nd
 
birds.
Due
 
to
 
the
 
mobility
 
of
 
animals
 
in
 
t
h
e
 
arid
 
region
 
and
 
the
 
extensive
 
habi
t
at
 
of
 
the
 
reg
i
on
 
together
 
with
 
the
 
minimal
 
impact
 
on
 
the
 
habitat
 
fr
o
m
 
the
 
proposed
 
activiti
e
s
 
the
 
likely
 
potential
 
im
p
act
 
on
 
fauna
 
is
 
low.
) (
3.2.2
) (
Socio-economic
 
Environment
) (
The
 
Amad
e
us
 
Basin
 
h
a
s
 
broad
 
indigenous
 
cul
t
ural
 
and
 
European
 
histo
r
ical
 
signific
a
nce.
 
There
 
is
 
a
range
 
of
 
cu
r
rent
 
land
 
uses
 
through
o
ut
 
the
 
area
 
including
 
c
o
nservation,
 
tourism,
 
oil
 
a
nd
 
gas
 
production
 
a
nd
 
pastoral
 
activities.
 
While
 
the
 
r
e
gional
 
population
 
has
 
d
e
creased
 
wi
t
h
 
time,
 
tourist
 
numbers
 
are
 
consisten
t
.
 
The
 
regi
o
n
 
remains
 
generally
 
undeveloped
 
in
 
terms
 
of
 
infrastructure
 
a
nd
 
roads.
Tourism
 
centres
 
such
 
a
s
 
Alice
 
Spri
n
gs
 
and
 
Yul
a
ra
 
continue
 
t
o
 
be
 
the
 
main
 
destinati
o
ns.
The
 
Amad
e
us
 
Basin
 
s
u
pplies
 
gas
 
within
 
the
 
No
r
thern
 
Territ
o
ry
 
and
 
oil
 
to
 
South
 
Australia.
 
Additi
o
nal
 
discoveries
 
are
 
necess
a
ry
 
to
 
maintain
 
supply
 
in
 
t
he
 
future.
 
Natural
 
gas
 
is
 
the
 
least
 
c
a
rbon
 
dioxide
 
polluting
 
f
o
ssil
 
fuel,
 
and
 
therefore,
 
its
 
continued
 
u
s
e
 
in
 
prefer
e
nce
 
to
 
coal
 
and
 
oil
 
red
u
ces
 
greenhouse
 
impacts.
) (
3.3
) (
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Binding
 
ag
r
eements
 
are
 
in
 
place
 
to
 
manage
 
the
 
key
 
values
 
and
 
sensi
t
ive
 
aspects
 
r
e
l
a
ting
 
to
 
the
protection
 
of
 
Sacred
 
and
 
Cultural
 
Heritage
 
Sites.
Implementa
t
ion
 
of
 
the
 
S
acred
 
Site
 
Protection
 
P
r
ocedure
 
obligations,
 
set
 
out
 
in
 
the
 
Deed
 
for
 
Exploration
 
EP
 
No.
 
93,
 
Indigenous
 
L
and
 
Use
 
Agreement
 
EP
 
No.
 
97
 
and
 
Indigenous
 
L
and
 
Use
 
Agreement
 
EP
 
No.s
 
82,
 
112,
 
118
 
a
n
d
 
125,
 
contribute
 
to
 
minimising
 
the
 
risk
 
of
 
damage
 
to
 
Sacred
 
Sites
 
throu
g
h
 
seismic
 
li
n
e
 
preparati
o
n
 
and
 
reco
r
ding
 
activiti
e
s
.
These
 
proc
e
dures
 
requi
r
e
 
Santos
 
to
 
obtain
 
a
 
CLC
 
issued
 
S
a
cred
 
Site
 
Clearance
 
Certificate
 
(SSCC)
 
prior
 
to
 
the
 
commenc
e
m
ent
 
of
 
line
 
p
r
eparation.
 
The
 
CLC
 
SSCC
 
proce
d
ure
 
serves
 
to
 
prevent
 
damage
 
to,
 
and
 
interfe
r
ence
 
with,
 
Aboriginal
 
S
a
cred
 
Sites
 
a
nd
 
may
 
inv
o
lve
 
a
 
field
 
s
u
rvey
 
b
y
 
a
 
Si
t
e
 
Clearance
 
Team.
 
The
 
SSCC
 
proce
d
ure,
 
includi
n
g
 
consulta
t
i
on
 
with
 
rel
e
vant
 
Aboriginal
 
stakeholde
r
s,
 
is
 
administered
 
by
 
the
 
CLC
 
in
 
close
 
consulta
t
i
on
 
with
 
Santos
 
through
o
ut.
The
 
issue
 
of
 
the
 
SSCC
 
will
 
provide
 
approval
 
to
 
proceed
 
su
b
ject
 
to
 
com
p
liance
 
with
 
a
ny
 
conditio
n
s
 
specified
 
by
 
the
 
Site
 
Clearance
 
Te
a
m
 
and
 
endorsed
 
by
 
the
 
CLC.
There
 
are
 
no
 
areas
 
wit
h
in
 
the
 
Project
 
Area
 
that
 
will
 
be
 
impact
 
upon
 
by
 
the
 
proposed
 
activities
 
t
h
at
 
is
 
listed
 
on
 
the
 
National
 
Heritage
 
Register
 
(National
 
Heritage
 
List
 
(DSEWPaC
 
2013a)
 
or
 
NT
 
Heritage
 
Register
 
(DLPE
 
2013).
) (
3.3.2
) (
Protected
 
or
 
Conservation
 
Areas
) (
There
 
are
 
protected
 
or
 
conservation
 
areas
 
within
 
in
 
Project
 
A
rea.
 
A
 
list
 
of
 
sites
 
within
 
t
he
 
Permit
Areas
 
inclu
d
es:
) (
Chamber’s
 
Pillar
 
Histor
i
c
al
 
Reserve
M
ac
 
Clark
 
(
Acacia
 
peuc
e
)
 
Conserv
a
tion
 
Reserve
 
Henbury
 
M
e
teorites
 
Co
n
s
ervation
 
Reserve
 
Rainbow
 
V
a
lley
 
Conservation
 
Rese
r
v
e
Illamurta
 
Springs
 
Cons
e
rvation
 
Reserve
Ewaninga
 
Rock
 
Carvings
 
Conservation
 
Reserve
Owen
 
Spin
g
s
 
Reserve
) (







) (
These
 
areas
 
will
 
all
 
be
 
a
v
oided
 
by
 
t
h
e
 
proposed
 
activities.
) (
3.3.3
) (
Threatened
 
Flora
 
and
 
Fauna
) (
Within
 
the
 
A
rid
 
Lands
 
R
egion
 
of
 
the
 
NT,
 
there
 
are
 
76
 
threat
e
ned
 
speci
e
s,
 
41
 
of
 
which
 
are
 
listed
 
as
threatened
 
nationally
 
a
nd
 
70
 
that
 
a
re
 
listed
 
a
s
 
t
hreatened
 
in
 
the
 
Territo
r
y
.
 
Bednall's
 
Land
 
Snail,
 
listed
 
as
 
Critically
 
Endangered
 
in
 
the
 
NT,
 
is
 
the
 
most
 
severely
 
threatened
 
species
 
that
 
is
 
still
 
thou
g
ht
 
to
 
occur
 
in
 
t
he
 
region.
 
The
 
region
 
has
 
47
 
species
 
listed
 
as
 
migratory
 
u
n
der
 
international
 
agreements.
A
 
search
 
of
 
the
 
Enviro
n
m
ent
 
Protection
 
and
 
Bi
o
diversi
t
y
 
Conservation
 
A
c
t
 
1999
 
(EPBC
 
Act)
 
Protected
 
Matters
 
data
b
ase
 
(DSE
W
PaC
 
2013b)
 
identified
 
5
 
birds,
 
1
 
i
n
s
e
ct,
 
6
 
mammals,
 
3
 
reptil
e
s
,
 
8
 
plants
 
and
 
8
 
listed
 
migr
a
tory
 
species
 
(all
 
birds)
 
a
nd
 
8
 
listed
 
marine
 
species
 
that
 
may
 
or
 
are
 
likely
 
to
 
occur
 
within
 
the
 
Project
 
Area.
Due
 
to
 
the
 
small
 
nature
 
and
 
scale
 
of
 
the
 
disturb
a
nce
 
footprint
 
associ
a
ted
 
with
 
seismic
 
activities
 
no
 
Matters
 
of
 
National
 
Environmental
 
Significance
 
(
M
NES)
 
relating
 
to
 
threa
t
ened
 
flora
 
o
r
 
fauna
 
will
 
be
 
significantly
 
impacted
 
by
 
the
 
propos
e
d
 
activities.
) (
3.3.4
) (
Significant
 
Habitat
) (
The
 
EPBC
 
Act
 
matters
 
search
 
iden
t
ified
 
one
 
na
t
ionally
 
important
 
wetland
 
being
 
the
 
Karinga
 
Creek
Palaeodrai
n
age
 
System.
 
This
 
syst
e
m
 
is
 
good
 
example
 
of
 
a
 
series
 
of
 
gr
o
undwater
 
discharge
 
l
a
kes,
 
of
 
varied
 
hydrological
 
character,
 
in
 
a
 
desert
 
environment,
 
which
 
also
 
f
u
nction
 
as
 
e
p
isodic
 
lakes.
 
The
 
lakes
 
syst
e
m
 
will
 
be
 
avoided
 
by
 
the
 
proposed
 
a
c
tivities.
No
 
other
 
si
g
nificant
 
ha
b
itat
 
has
 
been
 
identified
 
within
 
the
 
Project
 
Area
 
(DLRM
 
2013a).
 
The
 
habitat
 
of
 
the
 
Project
 
Area
 
is
 
c
o
nsistent
 
with
 
and
 
wides
p
read
 
within
 
each
 
Bioregion.
) (
3.3.5
) (
Fire
 
Regime
) (
Aboriginal
 
p
eople
 
have
 
traditionally
 
used
 
fire
 
as
 
a
 
tool
 
during
 
hunting
 
and
 
gathering.
 
These
 
fires
have
 
shaped
 
vegetation
 
and
 
faunal
 
patterns
 
ac
r
oss
 
centr
a
l
 
Australia.
 
T
he
 
advent
 
of
 
pastoralism
) (
Rev
 
0
) (
Uncontrolled
 
w
h
en
 
printed
) (
10
)

 (
Environment
 
Plan
 
–
 
Southe
r
n
 
A
m
adeus
 
Seismic
 
S
urv
e
y
) (
brought
 
new
 
approaches
 
regarding
 
fire
 
use
 
resul
t
ing
 
in
 
fewer
 
but
 
larger
 
fi
r
es
 
initia
t
ed
 
during
 
the
warmer
 
se
a
s
ons.
) (
3.3.6
) (
Pest
 
Plant
 
and
 
Animal
 
Control
) (
Pest
 
plant
 
a
nd
 
animal
 
control
 
is
 
co
n
s
idered
 
to
 
b
e
 
a
 
signi
f
ic
a
nt
 
land
 
management
 
issue
 
in
 
the
Northern
 
Territory.
 
The
 
Amadeus
 
Basin
 
has
 
th
r
ee
 
Weeds
 
o
f
 
National
 
Significance
 
(
WoNS),
 
wh
i
c
h
 
are
 
also
 
declared
 
weeds
 
in
 
the
 
Terri
t
ory,
 
and
 
an
 
additional
 
2
8
 
Territory
 
declared
 
weeds
 
(DLRM
2013b).
 
Thirteen
 
intro
d
uced
 
feral
 
a
nimal
 
speci
e
s
 
are
 
a
 
problem
 
in
 
the
 
region.
While
 
the
 
A
m
adeus
 
Basin
 
region
 
is
 
considered
 
t
o
 
be
 
relatively
 
free
 
of
 
pest
 
plant
 
sp
e
c
ies,
 
Santos
 
has
 
the
 
pot
e
ntial
 
to
 
intr
o
duce
 
weed
 
species
 
into
 
the
 
region
 
a
s
 
a
 
result
 
of
 
mov
e
ment
 
o
f
 
vehicles
 
a
n
d
 
equipment.
Therefore,
 
it
 
is
 
ess
e
ntial
 
that:
) (
Where
 
relevant,
 
weed
 
management
 
strategies
 
a
r
e
 
developed
 
by
 
Santos
 
to
 
ensure
 
th
a
t
vehicles
 
and
 
equipment
 
are
 
washed
 
down
 
if
 
mov
i
ng
 
from
 
areas
 
of
 
known
 
weed
 
infes
t
ations;
 
Santos
 
consults
 
with
 
rel
e
vant
 
authorities;
 
and
Weed
 
cont
r
ol
 
measures
 
are
 
implemented
 
as
 
re
q
uired.
) (

) (


) (
Pest
 
animals
 
identified
 
in
 
the
 
region
 
include
 
rab
b
its,
 
feral
 
ca
t
s
,
 
pigs,
 
do
n
key
 
and
 
camels.
) (
4
) (
Environmental
 
Risks
 
and
 
Impacts,
 
Description
 
and
 
Assessment
) (
Environme
n
tal
 
risk
 
a
ss
e
ssment
 
refers
 
to
 
a
 
proc
e
ss
 
where
 
h
a
zards
 
associated
 
with
 
an
 
activity
 
are
assess
e
d
 
f
o
r
 
their
 
impact
 
on
 
the
 
environment
 
(physical,
 
biol
o
gical,
 
and
 
socio-econ
o
mic)
 
at
 
a
 
defined
 
location
 
and
 
specifi
e
d
 
p
eriod
 
of
 
time.
 
The
 
Petrole
u
m
 
Act
 
2011
 
(NT),
 
Schedule
 
of
 
Onshore
Petrole
u
m
 
Exploration
 
a
nd
 
Production
 
Requirements,
 
2012
 
and
 
Envir
o
n
m
ental
 
Plan
 
(EP)
 
Requir
e
m
e
n
ts
 
Guideline
 
require
 
that
 
the
 
environmental
 
imp
a
cts
 
and
 
risks
 
must
 
be
 
included
 
in
 
an
 
EP
 
and
 
evaluated.
 
This
 
s
e
ction
 
descri
b
es
 
the
 
proc
e
ss
 
by
 
which
 
Santos
 
con
d
ucts
 
s
u
ch
 
a
n
 
assessment
 
and
 
its
 
application
 
in
 
t
h
is
 
Summary
 
EP.
) (
4.1
) (
Santos
 
M
a
nagement
 
of
 
Hazard
 
Identification
 
and
 
Risk
 
Assessment
) (
Santos
 
EHS
 
Managem
e
nt
 
Standard
 
09
 
Hazard
 
Identifica
t
io
n
,
 
Risk
 
Ass
e
ssment
 
and
 
Control
describes
 
t
h
e
 
Santos
 
st
a
ndard
 
and
 
process
 
with
 
respect
 
to
 
risk
 
ass
e
ssment
 
for
 
all
 
S
antos
 
activities.
 
The
 
methodology
 
described
 
in
 
EHSMS09
 
is
 
based
 
upon
 
the
 
risk
 
management
 
process
 
describ
e
d
 
in
 
AS/NZ
 
ISO
 
31000,
 
and
 
is
 
depicted
 
in
 
Figure
 
7.
This
 
appro
a
ch
 
aligns
 
with
 
the
 
EP
 
process
 
as
 
re
q
uired
 
by
 
the
 
Environ
m
e
n
tal
 
Plan
 
(EP)
Requir
e
m
e
n
ts
 
Guideline.
) (
Rev
 
0
) (
Uncontrolled
 
w
h
en
 
printed
) (
11
)

 (
Environment
 
Plan
 
–
 
Southe
r
n
 
A
m
adeus
 
Seismic
 
S
urv
e
y
) (
Figure
 
7:
Risk
 
Assessment
 
Process
) (
ALARP
 
D
e
monstration
The
 
iterative
 
process
 
is
 
continued
 
un
t
il
 
such
 
t
ime
 
that
 
any
 
further
 
reduction
 
in
 
the
 
resid
u
al
 
risk
 
ranking
 
is
 
n
ot
 
reasonably
 
practicable
 
to
 
implement.
 
At
 
this
 
p
oint
 
the
 
risk
 
is
 
said
 
t
o
 
h
a
ve
 
been
 
reduced
 
to
 
a
s
 
low
 
as
 
re
a
s
onably
 
practicable
 
(A
L
ARP).
 
The
 
ALARP
 
pri
n
ciple
 
st
a
tes
 
t
hat
 
it
 
must
 
be
 
possible
 
to
 
demonstrate
 
that
 
the
 
cost
 
involved
 
in
 
reducing
 
the
 
risk
 
further
 
would
 
be
 
grossly
disproporti
o
nate
 
to
 
the
 
b
enefit
 
gain
e
d.
 
The
 
ALARP
 
principle
 
arises
 
from
 
the
 
fact
 
that
 
infinite
 
time,
effort
 
and
 
money
 
could
 
be
 
spent
 
at
t
empting
 
to
 
reduce
 
a
 
risk
 
to
 
zero.
The
 
risk
 
tre
a
tments
 
that
 
were
 
consi
d
ered
 
to
 
be
 
reasonably
 
practicable
 
h
ave
 
or
 
will
 
be
 
implemented
 
during
 
the
 
course
 
of
 
the
 
seismic
 
sur
v
ey.
) (
5
) (
Environmental
 
Hazards,
 
Consequences
 
and
 
Assessment
) (
Table
 
1
 
outlines
 
the
 
environmental
 
risk
 
ass
e
ssment
 
for
 
the
 
2
D
 
seismic
 
survey
 
prop
o
sed
 
to
 
be
undertaken
 
in
 
the
 
Project
 
Area.
 
The
 
consequence
 
and
 
likeli
h
ood
 
of
 
a
 
sp
e
c
ific
 
h
a
zard
 
are
 
combined
 
to
 
produce
 
a
 
level
 
of
 
risk
 
for
 
any
 
giv
e
n
 
hazard.
 
T
he
 
environmental
 
risk
 
assessment
 
is
 
a
 
combination
 
of
 
likelihood
 
and
 
conse
q
uences
 
of
 
e
nvironment
a
l
 
risks
 
that
 
may
 
occur
 
during
 
the
 
seismic
 
survey,
 
while
 
the
 
s
e
verity
 
of
 
consequence
 
is
 
dependent
 
on
 
the
 
receiving
 
enviro
n
ment.
 
However,
 
in
 
most
 
cases
 
t
h
is
 
d
oes
 
not
 
alter
 
the
 
risk
 
ma
t
rix
 
outcome.
) (
Table
 
1:
) (
Summary
 
o
f
 
residual
 
risk
 
levels
 
for
 
seismic
 
operations
) (
Rev
 
0
) (
Uncontrolled
 
w
h
en
 
printed
) (
12
) (
Activi
t
y
) (
Haza
r
d
) (
Potenti
a
l
 
C
o
n
s
eq
u
en
c
e
) (
Severi
t
y
) (
Like
l
i
h
ood
) (
R
e
sid
u
al
Risk
) (
Line
 
 
&
 
 
acce
s
s
 
track
pre
p
arati
o
n
) (
Earth
w
orks
) (
Loss
 
of
 
nati
v
e
 
vegetat
i
on
 
a
n
d
 
habitat
) (
Neg
l
i
g
ib
l
e
) (
Possi
b
le
) (
1
)

 (
Environment
 
Plan
 
–
 
Southe
r
n
 
A
m
adeus
 
Seismic
 
S
urv
e
y
) (
Rev
 
0
) (
Uncontrolled
 
w
h
en
 
printed
) (
13
) (
Activi
t
y
) (
Haza
r
d
) (
Potenti
a
l
 
C
o
n
s
eq
u
en
c
e
) (
Severi
t
y
) (
Like
l
i
h
ood
) (
R
e
sid
u
al
Risk
) (
Soil
 
eros
i
on
 
a
nd
 
d
istur
b
ance
 
to
 
natu
r
a
l
 
dra
i
na
g
e
 
patte
r
n
s
) (
Minor
) (
Unli
k
e
l
y
) (
1
) (
Noise
 
ge
n
erat
i
on,
 
air
b
or
n
e
 
d
u
st
) (
Neg
l
i
g
ib
l
e
) (
Possi
b
le
) (
1
) (
Distur
b
ance
 
to
 
native
 
fa
u
n
a
) (
Minor
) (
Unli
k
e
l
y
) (
1
) (
Distur
b
ance
 
to
 
stock
) (
Minor
) (
Unli
k
e
l
y
) (
1
) (
Introducti
o
n
 
a
n
d
 
spre
a
d
 
of
 
w
e
eds
) (
Mode
r
ate
) (
Unli
k
e
l
y
) (
2
) (
Visu
a
l
 
Impact
) (
Minor
) (
Possi
b
le
) (
2
) (
Dam
a
ge
 
to
 
l
a
n
dh
o
lder
 
i
n
frastructure
) (
Minor
) (
Unli
k
e
l
y
) (
1
) (
Dam
a
ge
 
to
 
pe
t
rol
e
um
 
infrast
r
ucture
) (
Minor
) (
Remote
) (
1
) (
Impact
  
 
&/or
  
 
dama
g
e
  
 
to
  
 
signific
a
nt
Abor
i
g
i
n
al
 
sites
) (
M
a
j
o
r
) (
P
o
ssible
) (
3
) (
T
h
ird
 
 
par
t
y
 
 
access
 
 
resulting
 
 
in
 
 
third
 
parties
 
g
e
tting
 
l
o
st
) (
Minor
) (
Unli
k
e
l
y
) (
1
) (
Vehi
c
le
 
mo
v
e
m
e
n
ts
) (
Introducti
o
n
 
a
n
d
 
spre
a
d
 
of
 
w
e
eds
) (
Mode
r
ate
) (
Unli
k
e
l
y
) (
2
) (
Dam
a
ge
 
to
 
l
a
n
dh
o
lder
 
i
n
frastructure
) (
Minor
) (
Unli
k
e
l
y
) (
1
) (
Distur
b
ance
 
to
 
stock
) (
Minor
) (
Unli
k
e
l
y
) (
1
) (
Dam
a
ge
 
to
 
pe
t
rol
e
um
 
infrast
r
ucture
) (
Minor
) (
Remote
) (
1
) (
Airbo
r
ne
 
dust
) (
Neg
l
i
g
ib
l
e
) (
Like
l
y
) (
1
) (
Spills
a
n
d
 
leaks
) (
Conta
m
inat
i
o
n
  
 
of
  
 
so
i
l,
  
 
g
r
ou
n
d
w
a
t
er,
 
w
a
t
e
r
 
c
o
u
r
s
e
s
) (
Minor
) (
Unli
k
e
l
y
) (
1
) (
L
ine
 
S
u
rve
y
i
n
g
) (
Vehi
c
le
 
mo
v
e
m
e
n
ts
) (
Introducti
o
n
 
a
n
d
 
spre
a
d
 
of
 
w
e
eds
 
etc.
) (
Mode
r
ate
) (
Unli
k
e
l
y
) (
2
) (
Dam
a
ge
 
to
 
l
a
n
dh
o
lder
 
i
n
frastructure
) (
Minor
) (
Unli
k
e
l
y
) (
1
) (
Dam
a
ge
 
to
 
pe
t
rol
e
um
 
infrast
r
ucture
) (
Minor
) (
Unli
k
e
l
y
) (
1
) (
Impact
  
 
&/or
  
 
dama
g
e
  
 
to
  
 
signific
a
nt
Abor
i
g
i
n
al
 
sites
) (
M
a
j
o
r
) (
P
o
ssible
) (
3
) (
Fire
  
 
d
e
struct
i
on
  
 
of
  
 
v
e
ge
t
ation
  
 
a
n
d
 
ha
b
itat
) (
Minor
) (
Unli
k
e
l
y
) (
1
) (
Airbo
r
ne
 
dust
) (
Neg
l
i
g
ib
l
e
) (
Like
l
y
) (
1
) (
Reco
r
d
i
n
g
) (
Vehi
c
le
 
mo
v
e
m
e
n
ts
) (
Introducti
o
n
 
a
n
d
 
spre
a
d
 
of
 
w
e
eds
) (
Mode
r
ate
) (
Unli
k
e
l
y
) (
2
) (
Dam
a
ge
 
to
 
l
a
n
dh
o
lder
 
i
n
frastructure
) (
Minor
) (
Unli
k
e
l
y
) (
1
) (
Dam
a
ge
 
to
 
pe
t
rol
e
um
 
infrast
r
ucture
) (
Minor
) (
Remote
) (
1
) (
W
heel
  
 
track
s
,
  
 
w
h
e
e
l
  
 
rut
s
,
  
 
bu
l
ldust
 
ge
n
erati
o
n,
 
ai
r
bor
n
e
 
dust
) (
Minor
) (
Like
l
y
) (
1
) (
Visu
a
l
 
impact
) (
Minor
) (
Possi
b
le
) (
2
) (
Impact
  
 
&/or
  
 
dama
g
e
  
 
to
  
 
signific
a
nt
Abor
i
g
i
n
al
 
sites
) (
Major
) (
Unli
k
e
l
y
) (
2
) (
Vibrator
Operati
o
ns
) (
Soil
 
 
c
o
mpaction,
 
 
w
h
eel
 
 
tracks,
 
 
w
heel
 
ruts,
 
noise
 
g
e
n
e
rati
o
n
,
 
air
b
or
n
e
 
dust
) (
Minor
) (
Like
l
y
) (
3
)

 (
Environment
 
Plan
 
–
 
Southe
r
n
 
A
m
adeus
 
Seismic
 
S
urv
e
y
) (
Rev
 
0
) (
Uncontrolled
 
w
h
en
 
printed
) (
14
) (
Activi
t
y
) (
Haza
r
d
) (
Potenti
a
l
 
C
o
n
s
eq
u
en
c
e
) (
Severi
t
y
) (
Like
l
i
h
ood
) (
R
e
sid
u
al
Risk
) (
Distur
b
ance
 
to
 
native
 
fa
u
n
a
) (
Minor
) (
Like
l
y
) (
3
) (
Distur
b
ance
 
to
 
stock
) (
Neg
l
i
g
ib
l
e
) (
Unli
k
e
l
y
) (
1
) (
Introducti
o
n
 
&
 
spre
a
d
 
of
 
w
e
e
d
s
 
etc
) (
Mode
r
ate
) (
Unli
k
e
l
y
) (
2
) (
Dam
a
ge
 
to
 
l
a
n
dh
o
lder
 
i
n
frastructure
) (
Minor
) (
Unli
k
e
l
y
) (
1
) (
Dam
a
ge
 
to
 
pe
t
rol
e
um
 
infrast
r
ucture
) (
Minor
) (
Remote
) (
1
) (
Impact
  
 
&/or
  
 
dama
g
e
  
 
to
  
 
signific
a
nt
Abor
i
g
i
n
al
 
sites
) (
Major
) (
Unli
k
e
l
y
) (
2
) (
Spills
a
n
d
 
leaks
) (
Conta
m
inat
i
o
n
  
 
of
  
 
so
i
l,
  
 
g
r
ou
n
d
w
a
t
er,
 
w
a
t
e
r
 
c
o
u
r
s
e
s
) (
Minor
) (
Unli
k
e
l
y
) (
1
) (
Loss
 
of
 
org
a
nic
 
beef
 
certificat
i
o
n
) (
Major
) (
Remote
) (
1
) (
Campsi
t
e
s
&
 
assoc
i
ated
 
sup
p
l
y
 
lo
g
istics
) (
Vehi
c
le
 
mo
v
e
m
e
n
ts
) (
W
heel
 
track
s
,
 
w
h
e
e
l
 
rut
s
,
 
bu
l
ldust
 
ge
n
erati
o
n,
 
soil
 
co
m
pact
i
o
n
,
 
noi
s
e
 
ge
n
erati
o
n,
 
ai
r
bor
n
e
 
dust,
 
visual
 
i
m
pact
) (
Minor
) (
Like
l
y
) (
1
) (
Impact
 
u
p
on
 
vegetat
i
on
 
&
 
ha
b
itat
) (
Loss
 
of
 
ve
g
e
t
a
tion,
 
d
a
ma
g
e
 
t
o
 
tree
 
r
oot
 
structures
) (
Minor
) (
Unli
k
e
l
y
) (
1
) (
Fire
 
dam
a
ge
 
to
 
vegetati
o
n
 
a
n
d
 
ha
b
itat
) (
Minor
) (
Unli
k
e
l
y
) (
1
) (
Spills
a
n
d
 
leaks
) (
Conta
m
inat
i
o
n
  
 
of
  
 
so
i
l,
  
 
g
r
ou
n
d
w
a
t
er,
 
w
a
t
e
r
 
c
o
u
r
s
e
s
) (
Minor
) (
Unli
k
e
l
y
) (
1
) (
Loss
 
of
 
org
a
nic
 
beef
 
certificat
i
o
n
) (
Major
) (
Remote
) (
1
) (
Dispo
s
al
 
of
 
d
o
m
e
st
ic
 
a
n
d
 
che
m
i
c
al
w
a
ste
) (
Conta
m
inat
i
o
n
  
 
of
  
 
so
i
l,
  
 
g
r
ou
n
d
w
a
t
er,
 
w
a
t
e
r
 
c
o
u
r
s
e
s
) (
Minor
) (
Unli
k
e
l
y
) (
1
) (
Loss
 
of
 
org
a
nic
 
beef
 
certificat
i
o
n
) (
Major
) (
Remote
) (
1
) (
Impact
  
 
&/or
  
 
dama
g
e
  
 
to
  
 
signific
a
nt
Abor
i
g
i
n
al
 
sites
) (
Major
) (
Unli
k
e
l
y
) (
2
) (
Up
 
 
h
o
le
 
 
dr
i
ll
i
n
g
&
 
log
g
ing
) (
Dispo
s
al
of
 
che
m
i
c
al
w
a
ste
) (
Conta
m
inat
i
o
n
  
 
of
  
 
so
i
l,
  
 
g
r
ou
n
d
w
a
t
er,
 
w
a
t
e
r
 
c
o
u
r
s
e
s
) (
Minor
) (
Unli
k
e
l
y
) (
1
) (
Loss
 
of
 
org
a
nic
 
beef
 
certificat
i
o
n
) (
Major
) (
Remote
) (
1
) (
Spills
a
n
d
 
leaks
) (
Conta
m
inat
i
o
n
  
 
of
  
 
so
i
l,
  
 
g
r
ou
n
d
w
a
t
er,
 
w
a
t
e
r
 
c
o
u
r
s
e
s
) (
Minor
) (
Unli
k
e
l
y
) (
1
) (
Loss
 
of
 
org
a
nic
 
beef
 
certificat
i
o
n
) (
Major
) (
Unli
k
e
l
y
) (
2
) (
Up
H
o
le
Dril
l
ing
 
acti
v
ity
) (
Conta
m
inat
i
o
n
  
 
of
  
 
so
i
l,
  
 
g
r
ou
n
d
w
a
t
er,
 
w
a
t
e
r
 
c
o
u
r
s
e
s
) (
Minor
) (
Unli
k
e
l
y
) (
1
) (
Unc
o
ntrol
l
ed
disc
h
arge
of
artesi
a
n
 
aq
u
ifer
) (
Mode
r
ate
) (
Unli
k
e
l
y
) (
2
) (
Inju
r
y
 
t
o
/loss
 
of
 
native
 
fa
u
n
a
) (
Minor
) (
Unli
k
e
l
y
) (
1
) (
Inju
r
y
 
t
o
/loss
 
of
 
stock
) (
Neg
l
i
g
ib
l
e
) (
Unli
k
e
l
y
) (
1
)

 (
Environment
 
Plan
 
–
 
Southe
r
n
 
A
m
adeus
 
Seismic
 
S
urv
e
y
) (
6
) (
Performance
 
Objectives
) (
6.1
) (
Environmental
 
Objectives
) (
Santos’
 
environmental
 
objectives
 
for
 
geophysical
 
operations
 
are
 
to:

Minimise
 
the
 
visual
 
impact
 
of
 
opera
t
ions.
) (
Rev
 
0
) (
Uncontrolled
 
w
h
en
 
printed
) (
15
) (
Activi
t
y
) (
Haza
r
d
) (
Potenti
a
l
 
C
o
n
s
eq
u
en
c
e
) (
Severi
t
y
) (
Like
l
i
h
ood
) (
R
e
sid
u
al
Risk
) (
Visu
a
l
im
p
a
ct,
noise
ge
n
erati
o
n,
 
air
b
orne
 
d
ust
) (
Neg
l
i
g
ib
l
e
) (
Like
l
y
) (
1
) (
Impact
  
 
&/or
  
 
dama
g
e
  
 
to
  
 
signific
a
nt
Abor
i
g
i
n
al
 
sites
) (
Major
) (
Unli
k
e
l
y
) (
2
) (
Vehi
c
le
 
mo
v
e
m
e
n
ts
) (
Introducti
o
n
 
a
n
d
 
spre
a
d
 
of
 
w
e
eds
) (
Mode
r
ate
) (
Unli
k
e
l
y
) (
2
) (
Dam
a
ge
 
to
 
l
a
n
dh
o
lder
 
i
n
frastructure
) (
Minor
) (
Unli
k
e
l
y
) (
1
) (
Dam
a
ge
 
to
 
pe
t
rol
e
um
 
infrast
r
ucture
) (
Minor
) (
Unli
k
e
l
y
) (
1
) (
W
heel
  
 
track
s
,
  
 
w
h
e
e
l
  
 
rut
s
,
  
 
bu
l
ldust
 
ge
n
erati
o
n,
 
ai
r
bor
n
e
 
dust
) (
Minor
) (
Like
l
y
) (
3
) (
Impact
  
 
&/or
  
 
dama
g
e
  
 
to
  
 
signific
a
nt
Abor
i
g
i
n
al
 
sites
) (
Major
) (
Unli
k
e
l
y
) (
2
) (
Line
 
 
&
 
 
Access
 
track
 
restorati
o
n
) (
Earth
w
orks
) (
Noise
 
ge
n
erat
i
on
) (
Neg
l
i
g
ib
l
e
) (
Possi
b
le
) (
1
) (
Distur
b
ance
 
to
 
native
 
fa
u
n
a
) (
Minor
) (
Unli
k
e
l
y
) (
1
) (
Distur
b
ance
 
to
 
stock
) (
Neg
l
i
g
ib
l
e
) (
Unli
k
e
l
y
) (
1
) (
Introducti
o
n
 
a
n
d
 
spre
a
d
 
of
 
w
e
eds
) (
Mode
r
ate
) (
Unli
k
e
l
y
) (
2
) (
Dam
a
ge
 
to
 
l
a
n
dh
o
lder
 
i
n
frastructure
) (
Minor
) (
Unli
k
e
l
y
) (
1
) (
Dam
a
ge
 
to
 
pe
t
rol
e
um
 
infrast
r
ucture
) (
Minor
) (
Remote
) (
1
) (
Impact
  
 
&/or
  
 
dama
g
e
  
 
to
  
 
signific
a
nt
Abor
i
g
i
n
al
 
sites
) (
M
a
j
o
r
) (
P
o
ssible
) (
3
) (
Vehi
c
le
 
mo
v
e
m
e
n
ts
) (
Introducti
o
n
 
a
n
d
 
spre
a
d
 
of
 
w
e
eds
) (
Mode
r
ate
) (
Possi
b
le
) (
3
) (
Dam
a
ge
 
to
 
l
a
n
dh
o
lder
 
i
n
frastructure
) (
Minor
) (
Unli
k
e
l
y
) (
1
) (
Dam
a
ge
 
to
 
pe
t
rol
e
um
 
infrast
r
ucture
) (
Minor
) (
Remote
) (
1
) (
Impact
  
 
&/or
  
 
dama
g
e
  
 
to
  
 
signific
a
nt
Abor
i
g
i
n
al
 
sites
) (
M
a
j
o
r
) (
P
o
ssible
) (
3
) (
Airbo
r
ne
 
dust
) (
Neg
l
i
g
ib
l
e
) (
Like
l
y
) (
1
) (
Spills
a
n
d
 
leaks
) (
Conta
m
inat
i
o
n
  
 
of
  
 
so
i
l,
  
 
g
r
ou
n
d
w
a
t
er,
 
w
a
t
e
r
 
c
o
u
r
s
e
s
) (
Minor
) (
Unli
k
e
l
y
) (
1
) (
Loss
 
of
 
org
a
nic
 
beef
 
certificat
i
o
n
) (
Major
) (
Unli
k
e
l
y
) (
2
) (
Monitor
i
ng/
 
Audit
i
ng
) (
Vehi
c
le
 
mo
v
e
m
e
n
ts
) (
Dam
a
ge
 
to
 
l
a
n
dh
o
lder
 
i
n
frastructure
) (
Minor
) (
Unli
k
e
l
y
) (
1
) (
Dam
a
ge
 
to
 
pe
t
rol
e
um
 
infrast
r
ucture
) (
Minor
) (
Unli
k
e
l
y
) (
1
) (
Impact
  
 
&/or
  
 
dama
g
e
  
 
to
  
 
signific
a
nt
Abor
i
g
i
n
al
 
sites
) (
Major
) (
Unli
k
e
l
y
) (
2
)

 (
Environment
 
Plan
 
–
 
Southe
r
n
 
A
m
adeus
 
Seismic
 
S
urv
e
y
) (





) (
Minimise
 
disturbance
 
to
 
soil
 
resou
r
ces.
Minimise
 
disturbance
 
to
 
native
 
vege
t
ation
 
and
 
n
a
tive
 
fauna.
 
Avoid
 
disturbance
 
to
 
si
t
es
 
of
 
cultur
a
l
 
and
 
herita
g
e
 
significance.
Minimise
 
disturbance
 
to
 
livestock,
 
p
a
storal
 
infras
t
ructure
 
and
 
landholders.
Avoid
 
the
 
introduction
 
or
 
spread
 
of
 
exotic
 
sp
e
c
ies
 
and
 
implement
 
control
 
measures
 
as
 
necessary.
Minimise
 
disturbance
 
to
 
drainage
 
pa
t
terns
 
and
 
avoid
 
contamination
 
of
 
su
r
face
 
waters
 
and
 
shallow
 
gr
o
undwater
 
resources.
Optimise
 
(in
 
order
 
of
 
most
 
to
 
least
 
preferable)
 
waste
 
avoidance,
 
reducti
o
n,
 
reuse,
 
recycling,
 
treatment
 
and
 
dispos
a
l.
Rehabilitate
 
operational
 
areas
 
as
 
n
e
cessary.
 
To
 
generate
 
no
 
fires.
) (

) (

) (


) (
7
) (
Implementation
 
Strategy
) (
7.1
) (
Project
 
M
a
nagement
 
S
y
stems
) (
Manageme
n
t
 
systems
 
will
 
be
 
a
 
key
 
t
ool
 
in
 
the
 
management
 
of
 
Santos’
 
e
nvironment
a
l
responsib
i
lit
i
es,
 
iss
u
es
 
a
nd
 
risks
 
in
 
t
he
 
NT.
 
Management
 
systems
 
provide
 
a
 
framework
 
for
 
the
 
co-
 
ordinated
 
a
n
d
 
consistent
 
managem
e
nt
 
of
 
en
v
ironmental
 
iss
u
es
 
by
 
ensuring
 
the:
) (
Establishment
 
of
 
an
 
environmental
 
policy;
Identifica
t
i
o
n
 
of
 
environmental
 
risks
 
and
 
legal
 
a
nd
 
other
 
requirements
 
relevant
 
to
 
geophysical
 
operations;
Setting
 
of
 
a
ppropriate
 
e
nvironment
a
l
 
objectives
 
and
 
targets;
Establishment
 
of
 
a
 
struc
t
ure
 
and
 
program
 
to
 
imp
l
ement
 
the
 
Environment
a
l
 
Policy
 
and
 
achieve
 
objectives
 
a
nd
 
targets
 
i
n
cluding
 
the
 
developme
n
t
 
of
 
proced
u
res
 
and
 
gui
d
elines
 
for
 
s
p
ecific
 
activities
 
a
n
d
 
education
 
and
 
inducti
o
n
 
programs;
 
and
Facilita
t
ion
 
of
 
planning,
 
control
 
monitoring,
 
corr
e
ctive
 
action,
 
auditing
 
and
 
review
 
of
 
activities
 
to
 
ensure
 
t
h
at
 
the
 
requi
r
ements
 
and
 
aspirations
 
of
 
the
 
Environmental
 
Policy
 
are
 
achieved.
) (


) (


) (

) (
The
 
Santos
 
Environme
n
t,
 
Health
 
and
 
Safety
 
M
a
nagement
 
System
 
(EHSMS)
 
apply
 
t
o
 
all
 
Santos
operations
 
within
 
Australia.
 
The
 
fr
a
m
ework
 
has
 
been
 
developed
 
to
 
ensure
 
compliance
 
with
 
Australian
 
S
tandard
 
4801:2001
 
Occupational
 
H
ealth
 
and
 
Safety
 
Manag
e
m
ent
 
Syste
m
s
 
-
 
Specificati
o
n
 
with
 
guid
a
nce
 
for
 
us
e
,
 
and
 
AS/NZS
 
ISO
 
14001:2004
 
Envir
o
n
m
ental
 
M
a
nag
e
m
ent
 
Syste
m
s
 
-
 
Specifica
t
ion
 
with
 
guidance
 
for
 
us
e
.
Santos’
 
ge
o
physical
 
op
e
rating
 
stan
d
ards
 
should
 
follow
 
or
 
le
a
d
 
accepted
 
best
 
practice
 
and
 
indus
t
ry-
 
accepted
 
s
t
andards.
 
Ongoing
 
audi
t
s
 
of
 
systems
 
should
 
be
 
r
egularly
 
conducted
 
usi
n
g
 
a
 
risk-based
 
approach
 
to
 
ensure
 
that
 
systems
 
are
 
maintained
 
and
 
operati
o
ns
 
are
 
und
e
rtaken
 
in
 
accordance
 
with
 
industry-accepted
 
practices.
) (
7.2
) (
Current
 
st
a
ndard
 
operating
 
procedures
 
used
 
to
 
minimise
 
impacts
) (
In
 
order
 
to
 
mitigate
 
the
 
risks
 
and
 
p
o
tential
 
imp
a
cts
 
of
 
geop
h
ysical
 
oper
a
tions
 
iden
t
if
i
ed
 
in
 
Secti
o
n
 
5
and
 
to
 
achi
e
v
e
 
the
 
environmental
 
objectives
 
(Section
 
6),
 
pr
o
c
edures
 
are
 
recommen
d
ed
 
to
 
be
 
performed.
) (
7.2.1
) (
Terrain
) (
7.2.1.1
 
 
Wheel
 
tracks
) (
Where
 
poss
i
ble,
 
e
x
isting
 
tracks,
 
roa
d
s
 
or
 
seis
m
ic
 
lines
 
are
 
u
s
ed
 
for
 
acce
s
s
.
Off
 
line
 
driving
 
for
 
the
 
main
 
crew
 
is
 
b
anned
 
–
 
no
 
bush
 
bashi
n
g
 
or
 
short
 
c
u
ts
 
are
 
permitted.
 
Campsites
 
are
 
position
e
d
 
close
 
to
 
e
x
isting
 
roa
d
s
 
where
 
possible.
) (



) (
7.2.1.2
 
 
Wheel
 
ruts

Operations
 
are
 
shut
 
d
o
wn
 
during
 
wet
 
weather
 
or
 
flooding
 
a
n
d
 
only
 
restarted
 
once
 
po
t
ential
 
for
 
extensive
 
damage
 
has
 
passed.
 
U
n
avoidable
 
damage
 
is
 
reported
 
and
 
reinstated
 
on
 
completion
 
of
 
work.
) (
Rev
 
0
) (
Uncontrolled
 
w
h
en
 
printed
) (
16
)

 (
Environment
 
Plan
 
–
 
Southe
r
n
 
A
m
adeus
 
Seismic
 
S
urv
e
y
) (

) (
No
 
vehicles
 
are
 
allowed
 
on
 
salt
 
l
a
kes
 
other
 
t
han
 
specialised
 
l
o
w-pressure
 
wide
 
profile
 
tyre
vehicles.
) (
7.2.1.3
 
 
Compaction
) (


) (
Following
 
in
 
previous
 
off-line
 
wheel
 
t
r
acks
 
i
s
 
ban
n
ed.
Unavoidable
 
compaction
 
is
 
reported
 
and,
 
in
 
other
 
than
 
gibber
 
areas,
 
ripp
e
d
 
on
 
completion
 
of
 
work.
As
 
few
 
campsites
 
a
s
 
p
o
ssible
 
are
 
u
s
ed
 
–the
 
aim
 
is
 
to
 
sha
r
e
 
existing
 
si
t
es
 
if
 
possible.
 
Camp
 
site
 
areas
 
are
 
ri
p
ped,
 
if
 
nec
e
ssary,
 
on
 
c
o
mpletion
 
of
 
work.
) (


) (
7.2.1.4
 
 
Erosion
) (
Blade
 
work
 
is
 
banned
 
on
 
gibber,
 
tablelands,
 
claypans
 
or
 
flat
 
easy
 
terrain.
Minimal
 
blade
 
work
 
is
 
p
ermitted
 
elsewhere
 
e.g.
 
sand
 
dunes
 
and
 
crabhole
 
floodplai
n
s
.
 
All
 
windrows
 
are
 
remov
e
d
 
either
 
during
 
or
 
on
 
c
o
mpletion
 
of
 
work.
Dune
 
side
 
cuts
 
are
 
minimised.
Rem
o
ved
 
sand
 
is
 
ramped
 
to
 
the
 
si
d
e
 
of
 
dune
 
c
u
ts
 
as
 
opposed
 
to
 
the
 
b
a
se
 
of
 
the
 
d
u
ne.
 
Creek
 
bank
 
vegetation
 
is
 
left
 
int
a
ct
 
and
 
detours
 
sought
 
if
 
too
 
dense
 
to
 
p
a
ss
 
through.
 
Where
 
circ
u
m
stances
 
a
r
ise
 
during
 
r
e
storation
 
a
p
propriate
 
e
r
osion
 
and
 
sediment
 
control
 
measures
 
including
 
be
r
ms
 
or
 
diversion
 
banks
 
will
 
be
 
utilised
 
to
 
stabilise
 
soils
 
and
 
st
e
ep
 
slopes.
The
 
erosion
 
and
 
sediment
 
controls
 
shall
 
consid
e
r
 
site
 
sp
e
c
ific
 
conditions
 
such
 
as
 
soil
 
type,
 
slope,
 
vegetation
 
cover,
 
proximity
 
to
 
sensitive
 
e
n
vironments
 
(i.e.
 
waterc
o
urses,
 
si
g
nificant
 
vegetation).
Vehicle
 
movement
 
will
 
be
 
restricted
 
until
 
vegetation
 
is
 
re-es
t
ablished.
) (







) (

) (

) (
7.2.1.5
 
 
Bulldust
) (

) (
Susceptible
 
tracks
 
are
 
a
v
oided.
 
If
 
not
 
possi
b
le
 
t
hen
 
track
 
i
s
 
reinstated
 
a
f
ter
 
rain.
) (
7.2.1.6
 
 
Visual
 
Amenity
) (
Lines
 
are
 
p
r
epared
 
to
 
a
 
single
 
bla
d
e
 
width
 
only
 
(approximat
e
ly
 
4m
 
to
 
5m).
Lines
 
are
 
smoothly
 
w
e
aved
 
at
 
least
 
every
 
7
5
m
 
to
 
100m
 
about
 
the
 
gene
r
al
 
line
 
of
 
tr
a
v
erse
 
and
 
stands
 
of
 
vegetation.
Lines
 
are
 
d
o
glegged
 
at
 
r
oad
 
and
 
track
 
crossings
 
preferably
 
around
 
vegetation.
 
Dozers
 
are
 
walked
 
with
 
blade
 
up
 
wherever
 
possible.
Cuts
 
are
 
minimised
 
at
 
d
une
 
crests
 
a
nd
 
base
 
of
 
d
unes.
 
Dune
 
side
 
cuts
 
are
 
minimised.
No
 
cutting
 
is
 
done
 
on
 
d
u
nes
 
adjace
n
t
 
to
 
public
 
r
o
ads.
) (


) (





) (
7.2.1.7
 
 
Natural
 
Dr
a
inage
) (
Salt
 
lakes
 
will
 
be
 
avoid
e
d.
Creek
 
bank
 
vegetation
 
is
 
left
 
int
a
ct
 
and
 
detours
 
sought
 
if
 
too
 
dense
 
to
 
p
a
ss
 
through.
 
Creek
 
cross
i
ngs
 
are
 
boxed
 
and
 
filled
 
to
 
original
 
b
ed
 
level
 
when
 
hard
 
fill
 
r
e
quired.
Any
 
windr
o
ws
 
or
 
other
 
disturbance
 
to
 
drainage
 
patterns
 
are
 
removed
 
from
 
creek
 
bed
 
crossin
g
s
 
a
nd
 
swales.
Camps
 
should
 
not
 
be
 
e
s
tablished
 
n
ear
 
major
 
watercourses,
 
creeks
 
or
 
surface
 
water
 
bodies.
 
No
 
campsite
 
shall
 
be
 
located
 
within
 
one
 
kilometre
 
of
 
any
 
stock
 
watering
 
place.
All
 
windrows
 
are
 
remov
e
d
 
either
 
during
 
or
 
on
 
c
o
mpletion
 
of
 
work.
 
No
 
blading
 
in
 
gibber.
) (




) (




) (
7.2.2
) (
Native
 
vegetation
) (
Off
 
line
 
driving
 
is
 
bann
e
d
 
–
 
no
 
bush
 
bashing
 
or
 
short
 
cuts
 
are
 
permitted.
Vegetation
 
is
 
removed
 
o
nly
 
when
 
absolutely
 
necessary
 
-
 
avoided
 
by
 
weaving
 
lines
 
t
h
rough
 
vegetated
 
areas.
Root
 
stock,
 
t
opsoil
 
and
 
seeds
 
are
 
left
 
on
 
line
 
during
 
line
 
pre
p
aration.
 
Creek
 
bank
 
vegetation
 
is
 
left
 
int
a
ct
 
and
 
detours
 
located
 
if
 
d
e
nse.
All
 
vehicles
 
are
 
thoroughly
 
cleaned
 
to
 
prevent
 
the
 
introducti
o
n
 
of
 
weeds
 
into
 
the
 
survey
 
area.
) (


) (



) (
7.2.3
) (
Native
 
Fauna
 
/
 
Habitat
) (
Upholes
 
are
 
capped
 
and
 
backfilled
 
to
 
prevent
 
injury
 
or
 
death
 
to
 
wildlife.
No
 
heavy
 
li
n
e
 
preparati
o
n
 
machinery
 
is
 
used
 
in
 
wetlands
 
are
a
s.
 
Natural
 
drainage
 
chan
n
els
 
are
 
left
 
clear
 
at
 
line
 
crossings.
) (



) (
Rev
 
0
) (
Uncontrolled
 
w
h
en
 
printed
) (
17
)
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Environment
 
Plan
 
–
 
Southe
r
n
 
A
m
adeus
 
Seismic
 
S
urv
e
y
) (


) (
Creek
 
bank
 
vegetation
 
is
 
left
 
int
a
ct
 
and
 
detours
 
located
 
if
 
d
e
nse.
All
 
vehicles
 
are
 
thoroughly
 
cleaned
 
to
 
prevent
 
the
 
introducti
o
n
 
of
 
weeds
 
into
 
the
 
survey
 
area.
) (
7.2.4
) (
Pollution
) (





) (
Fuel
 
and
 
oil
 
spills
 
are
 
r
e
ported,
 
ch
e
m
ically
 
treated
 
or
 
bio-r
e
mediated
 
and
 
the
 
ground
 
ripped.
Camp
 
wast
e
water
 
is
 
dis
p
osed
 
of
 
by
 
drainage
 
ch
a
nnels
 
and
 
seepage
 
pits.
 
Rubbish
 
is
 
b
urnt
 
or
 
otherwise
 
trans
p
orted
 
to
 
recognised
 
d
u
mps.
Mobile
 
chemical
 
toilets
 
(port-a-loos)
 
are
 
used
 
on
 
all
 
camps.
There
 
is
 
a
 
zero
 
tolerance
 
rule
 
with
 
regard
 
to
 
markers
 
and
 
li
t
t
er
 
left
 
in
 
wo
r
k
 
area
 
after
 
completion.
Drill
 
cuttin
g
s
 
are
 
returned
 
to
 
hole
 
or
 
removed
 
for
 
dump
 
disposal.
 
Vehicles
 
tr
a
v
el
 
at
 
slow
 
speed
 
in
 
the
 
vicinity
 
of
 
homesteads.
) (


) (
7.2.5
) (
Landholder
 
Infrastructure
) (
Lines
 
are
 
planned
 
in
 
the
 
office
 
or
 
d
e
viated
 
in
 
the
 
field
 
to
 
avoid
 
homesteads,
 
ass
o
cia
t
ed
buildings,
 
s
t
ockyards,
 
airstrips,
 
dams,
 
bores
 
and
 
tanks.
 
Gates
 
are
 
left
 
as
 
found.
Fences
 
are
 
not
 
laid
 
do
w
n
 
unless
 
s
p
ecific
 
permission
 
has
 
b
e
en
 
given
 
by
 
landholder.
 
Water
 
is
 
dr
a
wn
 
only
 
from
 
authorised
 
sources.
No
 
camp
 
is
 
set
 
up
 
within
 
1km
 
of
 
a
 
stock
 
wateri
n
g
 
point.
Work
 
is
 
sc
h
eduled
 
to
 
fit
 
in
 
with
 
stock
 
locatio
n
s
 
a
nd
 
the
 
mustering
 
sche
d
ule.
 
Waste
 
management
 
policies
 
are
 
e
n
f
orced.
) (

) (






) (
7.2.6
) (
Petroleum
 
Infrastruct
u
re
) (
Below
 
ground
 
pipelines
 
are
 
only
 
crossed
 
at
 
exis
t
ing
 
or
 
auth
o
rised
 
crossing
 
points.
Above
 
gro
u
nd
 
pipelin
e
s
 
are
 
detoured
 
rather
 
than
 
ramped.
No
 
seismic
 
energy
 
source
 
is
 
used
 
within
 
30m
 
of
 
pipelines
 
or
 
wellheads.
 
Lines
 
are
 
d
e
viated
 
to
 
miss
 
wellhea
d
s
 
by
 
30m.
Other
 
production
 
plant
 
is
 
avoided
 
and
 
proposed
 
activities
 
discussed
 
with
 
plant
 
opera
t
or.
) (





) (
7.2.7
) (
Third
 
Party
 
Access
) (
No
 
line
 
preparation
 
is
 
c
a
rried
 
out
 
on
 
dunes
 
adjacent
 
to
 
public
 
roads.
Lines
 
are
 
d
o
glegged
 
at
 
r
oad
 
and
 
track
 
crossings
 
preferably
 
around
 
vegetation.
 
Windrows/shoulders
 
on
 
public
 
tracks
 
are
 
reinsta
t
ed
 
on
 
completion
 
of
 
work.
Lines
 
adj
a
c
ent
 
to
 
public
 
roads
 
may
 
also
 
be
 
bl
o
c
ked
 
with
 
timber
 
as
 
an
 
access
 
deterr
e
nt.
) (




) (
7.2.8
) (
Sacred
 
Site
 
Protection
) (
Lines
 
are
 
cleared
 
by
 
C
L
C
 
prior
 
to
 
c
o
mmenc
e
m
e
nt
 
of
 
line
 
pr
e
paration.
All
 
Sacred
 
Sites
 
must
 
be
 
avoided
 
completely.
All
 
line
 
pre
p
aration
 
personnel
 
and
 
c
r
ew
 
supervisors
 
receive
 
cultural
 
heri
t
age
 
training
 
prior
 
to
 
work.
All
 
recomm
e
ndations
 
associated
 
wi
t
h
 
the
 
Sacred
 
Site
 
Protection
 
Proce
d
ure
 
must
 
be
 
adhered
 
to
Any
 
Sacred
 
Sites
 
identi
f
ied
 
during
 
a
n
y
 
phase
 
of
 
the
 
project
 
must
 
be
 
repo
r
ted
 
to
 
the
 
Santos
Cultural
 
Heritage
 
Team.
) (



) (

) (

) (
7.3
) (
Chain
 
of
 
Command
) (
The
 
Santos
 
Operations
 
Geophysics
 
Manager
 
is
 
responsible
 
f
or
 
impleme
n
tation
 
of
 
this
 
EP.
 
The
responsibilities,
 
shared
 
t
hrough
 
those
 
direct
 
rep
o
rts,
 
inclu
d
e:
) (








) (
Conforman
c
e
 
with
 
the
 
Santos
 
EHSMS.
Ensuring
 
r
e
quired
 
permits
 
and
 
appr
o
v
als
 
are
 
in
 
p
lace
 
and
 
c
o
mplied
 
with.
 
Manageme
n
t
 
of
 
non-compliances
 
a
n
d
 
non-conf
o
rmances.
Inductions
 
o
f
 
new
 
staff.
 
Monitoring
 
and
 
reportin
g
.
Incident
 
management
 
and
 
reportin
g
.
 
Internal
 
and
 
external
 
audits.
 
Ensuring
 
c
o
ntractor
 
competencies.
) (
Rev
 
0
) (
Uncontrolled
 
w
h
en
 
printed
) (
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)

 (
Environment
 
Plan
 
–
 
Southe
r
n
 
A
m
adeus
 
Seismic
 
S
urv
e
y
) (
7.4
) (
Induction
 
and
 
Training
) (
In
 
accorda
n
ce
 
with
 
EHSMS
 
06
 
-
 
Training
 
and
 
Competenc
y
,
 
all
 
Santos
 
pe
r
sonnel,
 
con
t
ractors
 
and
visitors
 
are
 
r
equired
 
to
 
u
ndertake
 
a
p
propriate
 
e
n
vironmental
 
training
 
and
 
induction
 
p
r
ograms.
 
Personnel
 
u
ndergo
 
the
 
f
ollowing
 
levels
 
of
 
trai
n
i
n
g:
) (
Level
 
1
 
–
 
Santos
 
generic
 
induction.
Level
 
2
 
–
 
Site
 
induction.
Level
 
3
 
–
 
Activity
 
specific
 
induction
 
(
where
 
applicable).
) (



) (
Training
 
can
 
be
 
booked
 
t
hrough
 
The
 
Wel
l
.
 
Reco
r
ds
 
of
 
all
 
tr
a
i
ning
 
are
 
maintained
 
in
 
‘
T
racces
s
’
 
as
well
 
as
 
on
 
t
h
e
 
Human
 
Resources
 
O
r
acle
 
datab
a
se.
) (
7.5
) (
Monitoring
) (
The
 
Santos
 
Manageme
n
t
 
Standard
 
EHSMS
 
14:
 
Monitoring,
 
Measur
e
m
e
nt
 
and
 
Reporting
 
requir
e
s
that
 
environmental
 
mon
i
toring,
 
measuring
 
and
 
r
e
porting
 
be
 
considered
 
a
nd
 
where
 
appropriate
 
implement
e
d.
 
Ongoing
 
monitoring
 
and
 
auditing
 
of
 
geophysical
 
operati
o
ns
 
is
 
n
e
cessary
 
to
 
determine
 
whether
 
signi
f
icant
 
envir
o
nmental
 
risks
 
are
 
being
 
managed,
 
minimised
 
a
n
d
 
where
 
reasonably
 
possible,
 
eliminated.
Monitoring
 
programs
 
are
 
designed
 
to
 
assess:
) (
Compliance
 
with
 
regula
t
ory
 
requirements;
Visual
 
impact
 
of
 
the
 
op
e
rations;
Impact
 
upon
 
flora
 
and
 
f
a
una
 
and
 
ge
n
eral
 
biodiversity;
 
Site
 
contamination;
Site
 
revegetation
 
following
 
program
 
completion
 
and
 
any
 
restoration
 
acti
v
ity
 
potential
 
future
 
problems;
 
and
Spot
 
checks,
 
daily
 
meetings,
 
regular
 
inspectio
n
s
) (





) (

) (
Monitoring
 
records
 
maintained
 
thro
u
gh
 
the
 
Project
 
will
 
i
n
clu
d
e:
) (
Induction
 
r
e
cords;
Waste
 
Rec
o
rds;
Records
 
of
 
emissions
 
a
nd
 
dischar
g
es
 
(i.e.
 
se
w
age);
 
Hazardous
 
goods
 
stor
a
ge,
 
handling
 
and
 
disposal
 
records;
 
Non-compliances
 
and
 
corrective
 
ac
t
ions
 
records;
Internal
 
audit
 
Reports;
 
Inspection
 
r
ecords;
 
and
 
Equipment
 
maintenance
 
records.
) (








) (
7.6
) (
Audits
) (
The
 
EHSMS
 
is
 
compris
e
d
 
of
 
a
 
number
 
of
 
Management
 
Sta
n
dards
 
and
 
Hazard
 
Standards.
 
The
auditing
 
and
 
assessme
n
t
 
requirements
 
are
 
detailed
 
in
 
EHSMS
 
16
 
-
 
Man
a
g
e
m
ent
 
Syst
e
m
 
Audit
 
and
 
Assess
m
ent
 
Auditor
 
Guide
.
 
Each
 
EHSMS
 
standard
 
contai
n
s
 
an
 
auditor
 
guide
 
used
 
t
o
 
determine
 
the
 
level
 
of
 
implementat
i
on
 
of
 
and
 
c
o
mpliance
 
with
 
the
 
stand
a
rd.
Assessmen
t
s
 
of
 
Seismic
 
operations
 
against
 
req
u
i
r
ements
 
of
 
the
 
EHSMS
 
are
 
performed
 
regularly.
 
Results
 
of
 
t
h
ese
 
ass
e
ssments
 
form
 
t
he
 
basis
 
for
 
targeted
 
improvement
 
in
i
tiatives.
Corrective
 
actions
 
from
 
audits
 
and
 
inspectio
n
s
 
are
 
entered
 
into
 
the
 
Audit
 
and
 
Inspection
 
Manager
(AIM)
 
electronic
 
datab
a
se
 
for
 
action
 
assignment
 
and
 
tracki
n
g
 
of
 
action
 
p
rogress
 
to
 
closure.
) (
7.7
) (
Managem
e
nt
 
of
 
Non-conformance
) (
The
 
Santos
 
Manageme
n
t
 
Standard
 
EHSMS
 
15
 
-
 
Incident
 
and
 
Non-Conformance
 
Investigation,
Corrective
 
a
nd
 
Preventative
 
Action
 
r
equires
 
that
 
all
 
incidents,
 
hazards,
 
n
e
ar
 
misses,
 
p
roperty
 
damage,
 
significant
 
pr
o
c
ess
 
inciden
t
s,
 
non-conf
o
rmance
 
ev
e
nts
 
and
 
third
 
party
 
complaints,
 
including
 
t
h
ose
 
related
 
t
o
 
environm
e
ntal
 
iss
u
es,
 
are
 
managed
 
using
 
the
 
Santos
 
Inci
d
ent
 
Manageme
n
t
 
System
 
(
I
MS).
) (
Rev
 
0
) (
Uncontrolled
 
w
h
en
 
printed
) (
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 (
Environment
 
Plan
 
–
 
Southe
r
n
 
A
m
adeus
 
Seismic
 
S
urv
e
y
) (
The
 
IMS
 
is
 
used
 
to
 
rec
o
rd,
 
track
 
and
 
close
 
out
 
i
n
cidents
 
and
 
non-confo
r
mances.
 
The
 
system
 
also
provides
 
a
 
mechanism
 
to
 
analyse
 
the
 
collated
 
data
 
and
 
id
e
ntify
 
areas
 
requiring
 
improvement.
 
For
 
each
 
recor
d
ed
 
incident,
 
IMS
 
records
 
the
 
date,
 
l
o
cation,
 
vol
u
me,
 
substance,
 
root
 
ca
u
s
e,
 
event
 
descriptio
n
s,
 
reporting
 
t
o
 
regulatory
 
bodies,
 
and
 
any
 
remedi
a
l
 
action
 
t
a
k
e
n.
Incident
 
and
 
non-confo
r
mance
 
data
 
are
 
summar
i
sed
 
weekly
 
with
 
management
 
revi
e
w
 
against
 
performance
 
Objectives
 
and
 
Targets.
 
Inciden
t
s
 
and
 
investigation
 
findi
n
gs
 
are
 
reviewed
 
at
 
regular
 
site
 
EHS
 
communication
 
meetings.
) (
7.8
) (
Emergen
c
y
 
Response
 
Plan
) (
In
 
the
 
course
 
of
 
normal
 
operations,
 
t
here
 
is
 
the
 
p
otential
 
for
 
e
nvironment
a
l
 
inciden
t
s
 
a
nd
 
acciden
t
s
to
 
occur.
 
It
 
is
 
therefore
 
important
 
that
 
Santos
 
h
as
 
developed
 
emergency
 
response
 
plans
 
to
 
guide
 
actions
 
to
 
b
e
 
taken
 
to
 
minimise
 
the
 
i
m
pacts
 
of
 
accidents
 
a
n
d
 
inciden
t
s.
 
Emergency
 
response
 
d
r
ills
 
should
 
be
 
u
ndertaken
 
at
 
least
 
annu
a
lly
 
to
 
ensure
 
that
 
perso
n
nel
 
are
 
familiar
 
with
 
the
 
plans
 
and
 
t
h
e
 
types
 
of
 
emergencies
 
to
 
which
 
it
 
ap
p
lies
 
and
 
that
 
there
 
will
 
b
e
 
a
 
rapid
 
a
n
d
 
effective
 
response
 
in
 
t
he
 
event
 
of
 
a
 
real
 
emergency
 
occurring.
 
Emergency
 
response
 
plans
 
must
 
be
 
reviewed
 
and
 
updated
 
on
 
a
 
regular
 
b
a
sis
 
to
 
i
n
cor
p
orate
 
new
 
information
 
arising
 
from
 
any
 
incidents,
 
near
 
misses
 
and
 
hazar
d
s
 
and
 
emergency
 
response
 
simulation
 
training
 
s
e
ssions.
 
Th
e
se
 
plans
 
would
 
also
 
i
n
clu
d
e
 
the
 
facilita
t
ion
 
of
 
Fire
 
Danger
 
Season
 
restrictions
 
a
nd
 
requirements.
) (
8
) (
Reporting
) (
Santos
 
will
 
i
m
plement
 
i
n
ternal
 
and
 
e
x
ternal
 
reporting
 
proce
d
ures
 
to
 
ens
u
re
 
that
 
environmental
issues
 
a
nd
/
or
 
inciden
t
s
 
are
 
appropriately
 
responded
 
to,
 
rep
o
rted
 
and
 
actions
 
tracked
 
and
 
closed
 
out.
 
Reporting
 
will
 
incl
u
de:
) (
Works
 
in
 
p
r
ogress;
Site
 
and
 
task
 
force
 
meetings;
 
Monthly
 
summaries
 
of
 
incidents;
Number,
 
s
e
verity
 
and
 
close
 
out
 
sta
t
us
 
of
 
incid
e
nts;
 
Progress
 
a
g
ainst
 
key
 
p
e
rformance
 
indicators;
Audit
 
sche
d
ule
 
and
 
findings;
 
and
External
 
m
e
etings
 
and
 
/
 
or
 
liaison
 
wi
t
h
 
key
 
stak
e
holders.
) (







) (
Incident
 
and
 
non-confo
r
mance
 
data
 
are
 
summar
i
sed
 
weekly
 
with
 
management
 
revi
e
w
 
against
performance
 
Objectives
 
and
 
Targets.
 
Inciden
t
s
 
and
 
investi
g
ation
 
findin
g
s
 
are
 
reviewed
 
at
 
regul
a
r
 
site
 
EHS
 
communication
 
meetings.
All
 
inciden
t
s
 
must
 
be
 
reported
 
in
 
accordance
 
wi
t
h
 
the
 
requi
r
ements
 
of
 
the
 
NT
 
Petrole
u
m
 
Act
 
2011,
the
 
Schedule
 
for
 
Onshore
 
Petroleum
 
Requir
e
m
e
nts
 
2012
 
or
 
via
 
the
 
NT
 
Pollution
 
Hotline
 
1800
 
064
567
 
under
 
the
 
requirements
 
of
 
the
 
Waste
 
Manag
e
m
ent
 
and
 
Pollution
 
Act
 
2003
 
a
n
d
 
Regulati
o
ns.
) (
9
) (
Consultation
) (
The
 
Santos
 
Manageme
n
t
 
Standard
 
EHSMS
 
07:
 
Consultation
 
and
 
C
o
mm
u
nication
 
de
t
ails
 
the
requirements
 
for
 
appro
p
riate
 
comm
u
nication
 
and
 
consulta
t
i
o
n
 
mechanisms.
 
The
 
standard
 
inclu
d
es
 
requirements
 
to
 
establish
 
and
 
maintain
 
commu
n
ication
 
links
 
with
 
employees,
 
contractors
 
and
 
external
 
stakeholders,
 
including
 
l
o
cal
 
communities,
 
government
 
agencies
 
and
 
other
 
organisati
o
ns.
 
Regular
 
EHS
 
workgroup
 
meetings
 
are
 
held
 
to
 
c
o
mmunicate
 
and
 
disc
u
ss
 
EHS
 
issues.
 
Regular
 
communications
 
are
 
also
 
held
 
with
 
external
 
stakeholders
 
(including
 
DME
 
and
 
CLC).
 
To
 
facilita
t
e
 
this,
 
a
 
Con
t
act
 
Directo
r
y
 
has
 
been
 
establish
e
d
 
and
 
maintained
 
for
 
the
 
Seismic
 
operations.
 
This
 
directory
 
is
 
available
 
on
 
The
 
Well
 
u
nder
 
‘Emer
g
ency
 
Key
 
Contacts’.
Reporting
 
and
 
notifica
t
ion
 
of
 
EHS
 
incidents
 
to
 
t
he
 
appropriate
 
government
 
agency
 
occurs
 
as
 
required.
Santos
 
is
 
c
o
mmitted
 
to
 
u
pholding
 
i
t
s
 
reputation
 
a
s
 
a
 
trusted
 
e
nergy
 
com
p
any.
 
Santos
 
seeks
 
to
 
establish
 
a
n
d
 
maintain
 
enduring
 
and
 
mutually
 
beneficial
 
r
e
lationships
 
with
 
the
 
comm
u
nities
 
of
 
which
) (
Rev
 
0
) (
Uncontrolled
 
w
h
en
 
printed
) (
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)

 (
Environment
 
Plan
 
–
 
Southe
r
n
 
A
m
adeus
 
Seismic
 
S
urv
e
y
) (
it
 
is
 
a
 
part;
 
e
nsuring
 
that
 
Santos’
 
activities
 
gene
r
a
t
e
 
positive
 
economic
 
a
nd
 
social
 
b
e
nefits
 
for
 
a
n
d
 
in
partnership
 
with
 
these
 
communities.
Processes
 
f
or
 
ongoing
 
consultation
 
with
 
relevant
 
stakehold
e
rs
 
through
o
ut
 
the
 
life
 
of
 
the
 
project.
 
The
 
followi
n
g
 
checklist
 
is
 
a
 
list
 
of
 
t
h
e
 
various
 
parties
 
who
 
h
a
ve
 
been
 
consulted
 
for
 
t
h
e
 
consent
 
to
 
conduct
 
the
 
operations
 
f
or
 
any
 
given
 
survey
 
with
i
n
 
the
 
Northern
 
Territory.
) (
State
 
Government
 
Dep
a
rtments
 
(DME
 
and
 
DENR).
Representatives
 
of
 
Native
 
Title
 
Claimants.
Landholders
 
whose
 
property
 
will
 
be
 
entered
 
du
r
i
n
g
 
the
 
course
 
of
 
the
 
survey.
Pipeline
 
Au
t
horities
 
wh
o
s
e
 
pipelin
e
s
 
will
 
be
 
crossed
 
during
 
t
h
e
 
course
 
of
 
t
he
 
survey.
Other
 
petroleum,
 
geothermal
 
and/or
 
mining
 
tenement
 
holders
 
if
 
the
 
ten
e
ments
 
are
 
proposed
 
to
 
be
 
cross
e
d
 
during
 
the
 
course
 
of
 
t
h
e
 
survey.
) (





) (
10
) (
Further
 
Details
) (
For
 
further
 
information
 
about
 
the
 
pr
o
posed
 
Proj
e
c
t
 
please
 
c
o
ntact:
Louise
 
Swann
Team
 
Leader
 
Regulator
 
Engagem
e
nt
 
&
 
Enviro
n
m
ent
Santos
 
Limited
Phone:
 
(08)
 
8116
 
5410
) (
Email:
) (
Louise.Swann@santos
.
c
om
) (
Rev
 
0
) (
Uncontrolled
 
w
h
en
 
printed
) (
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