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Figure 2-1: Schematic showing the Ettrick Field development layout. 
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Figure 2-2: Schematic showing the Blackbird Field development layout.
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Table 2-1: Summary of subsea infrastructure associated with the Ettrick and Blackbird Developments. 

Item 

no.  
Structure Tag 

Total length of lines (km) 

Total length 
Trenched & buried 
(with occasional 

rock cover) 

In water 
column 

(risers/dynamic 
umbilicals) 

On the seabed 

Pipelines  

1 Production flowlines 
PL2443 
PL2444 
PL2799 

9.034 8.157 0.537 0.340 

2 Production spools/jumpers Various 0.520 0.000 0.000 0.520 

3 Water injection flowlines 
PL2446 

PL2446JI2 
PL2919 

12.506 11.815 0.268 0.423 

4 Water injection spools/jumpers Various 0.040 0.000 0.000 0.040 

5 Gas lift and gas export flowlines 
PL2445 
PL2448 
PL2800 

13.590 12.759 0.471 0.360 

6 Gas lift and export spools/jumpers Various 0.460 0.000 0.000 0.460 

7 Umbilicals 

PLU2447 
PLU2447JI2 

PLU2449 
PLU2801 
PLU2802 
PLU2920 

16.242 14.993 0.759 0.490 

8 Umbilical jumpers Various 0.935 0.000 0.000 0.935 
 

 Structure Quantity Description 

Subsea installations 

9 Xmas trees and associated subsea 12 7.9 m (L) x 7.9 m (W) x 5.3 m (H). Note the control modules are mounted on 
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control modules and wellheads  (9 
production and 3 WI) and well 

the Xmas trees. All Xmas trees have an integrated protection structure.   

10 Blackbird  appraisal well wellhead 1 Ø 7 m X 5 m (H) 

11 Manifold 2 

20.5 m (L) x 14.9 m (W) x 5 m (H) 

and 11.5 m(L) x 7.8 m (W) 3 m (H) 

Both secured with four piles 

12 Subsea Safety Isolation Valve (SSIV) 1 
Dimensions: 8.9 m (L) x 7 m (W) x 3.68 m (H). 

Gravity based structure.   

13 Subsea Distribution Unit (SDU) 4 
Dimensions: 1.8 m (L) x 1.5 m (W) x 1 m (H) 

Gravity based structure.  

14 Valve skids  2 

Dimensions: 3.4 m (L) x 0.9 m W) x 1.3 m (H) and 

2.9 m (L) x 0.9 m (W) x 1.0 m (H) 

Gravity based structures. 

15 Pigging skid  1 
Dimensions: 6.3 m (L) x 4.3 m (W) x 0.9 m (H). 

Gravity based structure.   

16 Riser base/holdback structures 5 
Various dimensions:  maximum 12 m (L) x 6.8 m (W) x 1.3 m (H). 

Each secured to the seabed via a Ø 4 m suction pile.    

17 Disconnectable Turret Buoy (DTB) 1 
Ø 11 m X 12.5 m (H)  

Currently submerged in the water column.  

18 
Midwater arch,  base frame and clump 
weights  

1 each of 
arch and 

base frame 
and 2 clump 

weights. 

One arch: 15 m (L) x 9.3 m (W) x 6.9 m (H), tethered to clump weights via 
two 54 m tether chains. 

One base frame (21.8 m (L) x 4.8 m (W) x 3.5 m (H), secured to the seabed 
via two  Ø 4 m suction cans. 

Two clump weights: Ø 2.9 m x 2.5 m (H), gravity based. 

19 84” Mooring piles  9 Ø 2.134 m  x 48 m (H)  

20 Mooring lines (mooring legs) 9  1.46 km each in length  
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n
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c
o
v
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A
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 d
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m
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s
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 fie
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u
r p

h
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e
s
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p
e
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h
a
s
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u
b
s
e
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o

p
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h
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d
e
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c
o
v
e
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T
B
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e
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, d
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n

a
m
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u
m

b
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a
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, M
W

A
 a

n
d
 m

o
o

rin
g

s
; 

· 
P

h
a
s
e

 2
: W

e
ll P

&
A
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· 
P

h
a
s
e

 3
: S

u
b
s
e

a
 s

c
o

p
e
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 w

h
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h
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c
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d
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s
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c
o
v
e
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f m
a

n
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S
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D
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s
itio
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n
d
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a

n
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e
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s
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s
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c
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 d
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P

h
a
s
e

 4
: P

o
s
t d
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ill b
e
 c

a
rrie

d
 o

u
t b

a
s
e

d
 o

n
 th

e
 in

d
ic

a
tiv

e
 s

c
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 c
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r b
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c
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u
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t b

e
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v
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d
d

itio
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e

rs
, 

d
y
n

a
m

ic
 

u
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b
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a
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s
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c
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d

 
s
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b
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c
o
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n
d
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u
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 d
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c
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 b

e
lo

w
 th

e
 

n
a
tu

ra
l s

e
a
b

e
d

 le
v
e

l to
 s

u
c
h
 a

 d
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 b
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b
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p
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c
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c
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b
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d
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D

e
c
o
m
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n
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m
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e
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p
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C
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c
a
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o

u
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d
e
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o

m
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n
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n
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b
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u
m
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a
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u
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o
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A
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p
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e
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n
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d
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a
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n
c
h

e
d
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n
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 b
u
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d
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e
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e
s
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n
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b
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a
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L
e
a

v
e
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 p

la
c
e
 
a

n
d

 ro
c
k
 
c
o
v
e

r tra
n
s
itio

n
 
e

n
d

s
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n
d

 e
x
p

o
s
e

d
 
s
e

c
tio

n
s
 
a
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n
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th

e
 

p
ip

e
lin

e
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2
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R
o

c
k
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o
v
e

r tra
n
s
itio

n
 e

n
d

s
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n
d

 c
u
t a

n
d
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m

o
v
e
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x
p

o
s
e

d
 p

ip
e
lin

e
 s

e
c
tio

n
s
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3
a
) B

u
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 tra
n
s
itio

n
 e

n
d

s
 a

n
d

 ro
c
k
 c

o
v
e

r e
x
p

o
s
e

d
 s

e
c
tio

n
s
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3
b
) 

C
u

t 
a

n
d

 
re

m
o

v
e

 
a

ll 
e

x
p

o
s
e

d
 

s
e

c
tio

n
s
 

in
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n
c
h

 
a

n
d

 
a

llo
w
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n
c
h
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b

a
c
k
fill 

n
a
tu
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lly
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n
d
 

4
) 

C
o

m
p

le
te
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c
o
v
e
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f a
ll b

u
rie

d
 flo

w
lin

e
s
 a

n
d

 u
m

b
ilic

a
ls

.   

N
o

te
: tra

n
s
itio

n
 e

n
d

 re
fe

rs
 to

 th
a

t e
n
d

 s
e

c
tio

n
 o

f th
e

 p
ip

e
lin

e
 e

x
itin

g
 th

e
 tre

n
c
h

.  

E
a

c
h
 o

p
tio

n
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a
s
 s

c
o
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d
 a

g
a

in
s
t s

a
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ty
, e

n
v
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n
m

e
n
ta

l im
p

a
c
t, te

c
h
n

ic
a

l fe
a

s
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ility
, s

o
c
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ta
l 

im
p

a
c
t, 

re
p
u
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tio

n
, 

o
n
g

o
in

g
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b
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a

n
d

 
e

c
o
n

o
m
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s
 

a
n
d

 
q

u
a
n
tifie

d
 

a
t 

fiv
e

 
le

v
e
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o
f 

c
o

n
s
e

q
u

e
n
c
e

: m
in

o
r, s

e
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u
s
, m

a
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r, c
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a
l a

n
d

 c
a
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s
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p
h
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 c
o

n
fid

e
n
c
e
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n
k
in

g
 fo

r 
e

a
c
h
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tin
g

 
w

a
s
 
a
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a
s
s
ig

n
e
d

 
b

e
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w

e
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h
te

d
 
a

s
s
e
s
s
m

e
n
t 

w
a

s
 
c
a
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d
 
o

u
t 

o
f 

th
e
 

re
s
u
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T
h

e
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A
 fa

v
o

u
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d
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p
tio

n
s
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 a
n
d
 3

a
 fo

r th
e
 d

iffe
re

n
t flo

w
lin

e
s
 a

n
d

 u
m

b
ilic

a
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a

b
le
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e
n
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s
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e
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a
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p
p
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a

c
h

 fo
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a
c
h
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w

lin
e
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m
b
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a
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n
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u
m

m
a
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s
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a
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n
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e
 c

h
o
s
e

n
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p
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n
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u
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d
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itio
n
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 te
 o

f ro
c
k
 c

o
v
e

r a
n
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 s
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b

le
 w

ith
 n

o
 

s
n

a
g
g

in
g

 h
a

z
a

rd
s
. A

t th
e

 E
D

C
M

 e
n

d
 o

f flo
w

lin
e
, ro

c
k
 h

a
s
 b

e
e

n
 p

la
c
e

d
 u

p
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e

 e
n

d
 o
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e
 

tra
n

s
itio

n
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o
in

t, e
lim

in
a

tin
g

 O
p
tio

n
 3

a
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is

 c
a

s
e

, ro
c
k
 w

ill b
e

 p
la

c
e

d
 a

s
 p

e
r O

p
tio

n
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 c
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t b
o

th
 e

n
d

s
 o

f th
e

 flo
w

lin
e

, ro
c
k
 h

a
s
 b

e
e

n
 p
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c
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t b
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n
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 C
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) p
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c
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 c
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n
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p
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 C
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a
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n
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c
h
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m
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C
N
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ffs
h
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 C
h

e
m
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a
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R
e

g
u
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tio

n
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C
R

) in
 th

e
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K
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n
d
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n

v
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n
m

e
n
ta

l P
e

rm
it in

 th
e
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e
th

e
rla

n
d

s
).  

A
n

y
 d

is
c
h

a
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e
s
 fro

m
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e
s
s
e
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 th
e
 fie

ld
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p

a
c
t w

a
te
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u

a
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 im
m

e
d
ia

te
ly

 a
ro

u
n

d
 th

e
 s

ite
 

a
t th

e
 tim

e
 o

f d
is

c
h

a
rg

e
, b

u
t im

p
a
c
ts

 w
ill b

e
 m

in
im

a
l d

u
e

 to
 th

e
 ra

p
id

 d
ilu

tio
n

 a
n

d
 d

is
p

e
rs

a
l o

f 
a

n
y
 p

o
llu

ta
n

ts
. Im

p
a
c
ts
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re

 th
e
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 a
n
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ip
a
te

d
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 b
e

 s
h

o
rt te

rm
 a

n
d
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c
a
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e
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c
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c
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c
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 c
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h
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a
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p
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c
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, c
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4
2
 k
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a
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e
 E

&
B

 fie
ld

s
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a
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 b
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c
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e
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u
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c
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c
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c
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 d
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c
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 c
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p
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a
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p
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p
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 d
e
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d
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h
e
m
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a
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k
 

a
s
s
e
s
s
m

e
n
ts
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E
IS

 in
 o

rd
e

r to
 o

b
ta

in
 a

p
p

ro
v
a

l p
rio

r to
 c

h
e
m

ic
a

l d
is

c
h

a
rg

e
. C

h
e
m

ic
a

ls
 w

ill 
b

e
 s

e
le

c
te

d
 b

o
th

 o
n
 th

e
ir te

c
h
n

ic
a

l s
p

e
c
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a
tio

n
s
 a

n
d

 th
e
ir e

n
v
iro

n
m

e
n
ta

l p
e
rfo

rm
a

n
c
e
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A
n

y
 d

is
c
h

a
rg

e
s
 o

f N
O

R
M

 to
 s

e
a
 w

ill b
e
 m

in
im

is
e

d
 a

n
d

 w
ill b

e
 w

ith
in

 c
u

rre
n
tly

 a
u
th

o
ris

e
d
 

le
v
e

ls
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D
is

c
h

a
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e
s
 
fro

m
 
v
e
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e
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w
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b

e
 
c
o
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d
 
a

n
d

 
m
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e

d
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ro
u
g

h
 
th

e
 
u

s
e
 
o
f 

o
p
e
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tin

g
 

p
ro

c
e

d
u
re

s
 

a
n
d

 
s
y
s
te

m
s
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r 

o
p
tim

u
m

 
p

e
rfo

rm
a

n
c
e
, 

in
c
lu

d
in

g
 

p
la

n
n

e
d

 
p

re
v
e

n
ta

tiv
e

 
m

a
in

te
n

a
n
c
e
 s

y
s
te

m
s
 fo

r p
e
a
k
 o

p
e
ra

tin
g

 e
ffic

ie
n
c
y
 o

f o
n

-b
o
a
rd

 s
y
s
te

m
s
 fo

r th
e

 m
a

n
a
g

e
m

e
n
t 

o
f e

fflu
e
n

t, b
a
lla

s
t w

a
te

r a
n
d

 b
ilg

e
 w

a
te

r. A
ll v

e
s
s
e
ls

 a
n
d

 th
e
 d

rillin
g

 rig
 c

o
n
tra

c
to

rs
 w

ill b
e

 
a

s
s
e
s
s
e

d
 p

rio
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a
l s

e
le

c
tio

n
 to

 e
n
s
u

re
 th

e
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e
c
e

s
s
a
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 c
o

n
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 a
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c
e
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c
h
n

o
lo
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r c
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e
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e
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e
a

d
s
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ill b
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e

le
c
te

d
 to

 e
n
s
u
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 th

e
 e
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c
tiv
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n
e
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s
 

a
n
d

 m
in

im
is

e
 th

e
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u
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tio
n
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 c

u
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p
e
ra

tio
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e
 
p
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c
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n
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h
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c
lu
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s
u

c
c
e
s
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p

o
s
t-C

O
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d
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o
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p
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g
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m
m

e
, 

c
h

e
m
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a

l 
s
e
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c
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p
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c
e

s
s
e

s
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p
e
rm

ittin
g
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f h

y
d

ro
c
a
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o
n
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n
d

 c
h

e
m

ic
a

l d
is

c
h
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s
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n
d
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s
e
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c
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 D
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b
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c
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p
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c
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n
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e
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b
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a
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c
o
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h
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c
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s
s
e
s
s
e

d
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y
 d
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g
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e
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a
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e
a
b
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d
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a
n

c
e
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s
u
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c
o

v
e
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f s
u

b
s
e
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s
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c
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c
e
m

e
n
t o
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c
k
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n
d

 d
re

d
g

in
g
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C

o
n
tro

l a
n
d
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a
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n
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e
a
s
u
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s
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n
d
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e
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c
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a
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 w
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u
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u
lt o
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R

e
m
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v
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l o
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o
k
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u
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n
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y
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te

m
;  

· 
P
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itio
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n
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n
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 d
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itio

n
e

d
 
o

n
 
fo

u
r 

d
iffe

re
n
t 

lo
c
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f p
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n
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c
tu
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e

ttin
g

 to
 c
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a
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e
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e
n
t a

w
a
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m
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ip
e
lin

e
s
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D

is
tu
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a

n
c
e
 o

f s
e

d
im

e
n
t in
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e
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a
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f th

e
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c
o
v
e
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d

 s
p

o
o

ls
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n
d

 e
n
d
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e

c
tio

n
s
 o

f th
e
 

p
ip

e
lin

e
s
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n
d
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u

b
s
e

a
 in
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s
tru

c
tu

re
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P

la
c
in

g
 
o
f th

e
 
D

T
B

, ris
e
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a

n
d

 d
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n

a
m
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a

l 
u

m
b
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a
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a

n
d

 m
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w
a

te
r 
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h
e
s
 
o
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s
e

a
b
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d
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m
p
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e
 p
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r to

 re
m

o
v
a
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R

e
c
o
v
e
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s
e
s
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n
d
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u
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a
g

s
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A

d
d
itio

n
a

l ro
c
k
 c

o
v
e
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t lo

c
a
tio

n
s
 id

e
n

tifie
d
 in
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e

c
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n
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n
d
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A

c
c
id

e
n

ta
l d

is
tu

rb
a

n
c
e
 to

 th
e
 s

e
a
b

e
d

 c
o

u
ld

 re
s
u
lt fro

m
 d

ro
p

p
e
d

 o
b
je

c
ts

; fo
r e

x
a

m
p

le
, 

w
h

e
n

 re
c
o
v
e

rin
g

 th
e
 in

fra
s
tru

c
tu

re
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 d
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.  F
ro

m
 th

e
 ta

b
le

 it c
a

n
 b

e
 s

e
e

n
 th

a
t th

e
 d

is
tu

rb
a

n
c
e
 a

s
s
o

c
ia

te
d

 w
ith

 th
e
 

m
a

jo
rity

 o
f th

e
 p

ro
p
o

s
e
d
 a

c
tiv

itie
s
 is

 c
o

n
s
id

e
re

d
 te

m
p

o
ra

ry
 s

u
c
h
 th

a
t in
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s
tru

c
tu

re
 is

 b
e
in

g
 

re
c
o
v
e

re
d

 a
n
d

 th
e
 s

e
a
b
e

d
 c

a
n
 b

e
g

in
 to

 re
c
o

v
e

r o
n
c
e

 th
e
 a

c
tiv

itie
s
 h

a
v
e

 b
e
e

n
 c

o
m

p
le

te
d
.  

O
n

ly
 th

e
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d
d

itio
n
 o

f ro
c
k
 c

o
v
e

r o
n
 th

o
s
e
 s

e
c
tio

n
s
 o

f p
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e
lin

e
 w

h
e
re
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o
C

 o
r D

o
L
 is

 o
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o
n
c
e
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w
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a

u
s
e
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e
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a

n
e

n
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c
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f d
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c
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c
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s
 a

s
 a

 re
s
u
lt o

f p
o
te

n
tia

l c
lo

g
g

in
g

 o
r a

b
ra

s
io

n
 

o
f s

e
n
s
itiv

e
 fe

e
d

in
g

 a
n
d

 re
s
p
ira

to
ry

 a
p
p

a
ra

tu
s
 (N

ic
h

o
lls

, 2
0
0

3
). L

a
rg

e
r, m

o
re

 m
o

b
ile

 a
n

im
a

ls
, 

s
u

c
h
 
a

s
 c

ra
b
s
 
a

n
d

 fis
h
, 

a
re

 
e

x
p

e
c
te

d
 
to

 b
e
 
a

b
le

 to
 a

v
o

id
 a

n
y
 
a

d
v
e

rs
e

 
s
u

s
p
e

n
d

e
d

 
s
o

lid
 

c
o

n
c
e

n
tra

tio
n
s
 

a
n
d

 
a

re
a

s
 

o
f 

d
e
p

o
s
itio

n
. 

In
 

th
e

 
c
a

s
e
 

o
f 

filte
r 

fe
e
d

e
rs

, 
s
u

c
h
 

a
s
 

A
rc

tic
a
 

is
la

n
d

ic
a

, a
n
 in

c
re

a
s
e

d
 s

u
s
p
e

n
d

e
d

 s
e

d
im

e
n
t c

o
n

c
e
n

tra
tio

n
 c

o
u
ld

 im
p

a
c
t th

e
 a

b
ility

 to
 fe

e
d
. 

In
fa

u
n

a
l s

p
e
c
ie

s
 th

a
t a

re
 fo

u
n

d
 w

ith
in

 th
e
 s

e
d
im

e
n

t m
a

y
 b

e
 le

s
s
 s

u
s
c
e

p
tib

le
 to

 th
e
 n

e
g

a
tiv

e
 

im
p

a
c
ts

 o
f s

m
o

th
e
rin

g
. C

o
n
v
e

rs
e

ly
, re

-s
u

s
p
e

n
s
io

n
 o

f fin
e
 p

a
rtic

u
la

te
 m

a
tte

r m
a

y
 c

lo
g

 th
e
 

d
e
lic

a
te

 filte
rin

g
 a

p
p

a
ra

tu
s
 o

f s
u

s
p
e

n
s
io

n
 fe

e
d

e
rs

, w
h

ic
h

 c
a

n
 re

s
u
lt in

 th
e
ir re

m
o

v
a

l fro
m

 s
ilty

 
s
e

d
im

e
n
ts

. 

W
h
e
re

 
a

v
o

id
a
n

c
e
 
b

y
 
fis

h
 
is

 
n

o
t 

p
o
s
s
ib

le
, 

th
e
 
s
e

n
s
itiv

ity
 
to

 
s
u

s
p
e

n
d

e
d

 
s
e

d
im

e
n
ts

 
v
a

rie
s
 

g
re

a
tly

 b
e
tw

e
e
n

 s
p

e
c
ie

s
 a

n
d

 th
e
ir life

 h
is

to
ry

 s
ta

g
e
s
, a

n
d

 d
e
p

e
n

d
s
 o

n
 s

e
d
im

e
n
t c

o
m

p
o
s
itio

n
 

(p
a
rtic

le
 

s
iz

e
 

a
n
d

 
a

n
g

u
la

rity
), 

c
o

n
c
e

n
tra

tio
n
 

a
n
d

 
th

e
 

d
u
ra

tio
n
 

o
f 

e
x
p

o
s
u

re
 

(N
e

w
c
o

m
b

e
, 

1
9
9

6
). B

e
in

g
 th

e
 m

a
jo

r o
rg

a
n
 fo

r re
s
p
ira

tio
n
 a

n
d

 o
s
m

o
re

g
u

la
tio

n
, g

ills
 a

re
 d

ire
c
tly

 e
x
p

o
s
e

d
 

to
, a

n
d

 a
ffe

c
te

d
 b

y
, s

u
s
p
e

n
d

e
d

 s
o

lid
s
 in

 th
e
 w

a
te

r. If s
e

d
im

e
n
t p

a
rtic

le
s
 a

re
 c

a
u
g

h
t in

 o
r o

n
 

th
e
 
g

ills
, 

g
a
s
 
e

x
c
h

a
n

g
e
 

w
ith

 
th

e
 

w
a

te
r 

m
a

y
 
b

e
 
re

d
u

c
e
d

 
le

a
d

in
g

 
to

 
o

x
y
g

e
n
 
d

e
p

riv
a

tio
n
 

(E
s
s
in

k
, 1

9
9

9
; C

la
rk

e
, 2

0
0
0

). T
h

is
 e

ffe
c
t is

 g
re

a
te

s
t fo

r ju
v
e

n
ile

 fis
h

 a
s
 th

e
y
 h

a
v
e

 s
m

a
ll e

a
s
ily

 
c
lo

g
g

e
d
 g

ills
 a

n
d
 h

ig
h

e
r o

x
y
g

e
n
 d

e
m

a
n
d

 (F
e
B

E
C

, 2
0
1

0
). 
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N
o

v
e

m
b

e
r 2

0
1
6

 
P

a
g

e
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5
 o

f 1
0
9

 

 T
h

e
 a

b
ility

 fo
r o

rg
a

n
is

m
s
 to

 d
e
te

c
t p

re
d

a
to

rs
 m

a
y
 a

ls
o

 b
e
 re

d
u

c
e
d

 a
s
 a

 re
s
u

lt o
f lo

w
 v

is
ib

ility
 

a
s
s
o
c
ia

te
d

 w
ith

 s
u

s
p

e
n
d

e
d

 s
e

d
im

e
n
ts

. In
 in

s
ta

n
c
e

s
 o

f p
e
rs

is
te

n
t a

n
d

 w
id

e
s
p

re
a

d
 s

u
s
p

e
n
d

e
d
 

s
e

d
im

e
n
ts

 th
e
re

 is
 th

e
 p

o
s
s
ib

ility
 o

f re
d
u

c
e
d

 fe
e
d
in

g
 s

u
c
c
e
s
s
 a

m
o

n
g

 ju
v
e

n
ile

 fis
h

 w
h

ic
h

 m
a

y
 

in
flu

e
n

c
e
 s

u
rv

iv
a

l, y
e

a
r-c

la
s
s
 s

tre
n
g

th
, re

c
ru

itm
e

n
t a

n
d
 o

v
e

ra
ll c

o
n
d

itio
n
 (C

la
rk

e
, 2

0
0

0
). 

R
o

c
k
 c

o
v
e

r w
ill d

ire
c
tly

 im
p

a
c
t a

 n
u
m

b
e
r o

f s
e

c
tio

n
s
 a

lo
n
g

 th
e
 p

ip
e
lin

e
s
 (S

e
c
tio

n
 2

.6
.3

). T
h
e
 

w
id

th
 o

f im
p

a
c
t is

 ta
k
e

n
 a

s
 7

 m
 b

a
s
e

d
 o

n
 th

e
 ty

p
ic

a
l ro

c
k
 b

e
rm

 p
ro

file
. S

e
d
im

e
n
ts

 m
a

y
 b

e
 

te
m

p
o
ra

rily
 d

is
tu

rb
e

d
 o

v
e

r a
 s

lig
h

tly
 g

re
a

te
r c

o
rrid

o
r w

id
th

 b
u
t a

n
y
 re

s
u
s
p

e
n

s
io

n
 o

f s
e

d
im

e
n
t 

w
o
u

ld
 b

e
 s

h
o
rt te

rm
, o

n
ly

 o
c
c
u
rrin

g
 d

u
rin

g
 th

e
 a

c
tu

a
l ro

c
k
 p

la
c
e
m

e
n
t o

p
e

ra
tio

n
s
.  

R
e

m
o

v
a

l o
f th

e
 in

fra
s
tru

c
tu

re
 m

e
a
n

s
 th

a
t th

e
 s

e
a

b
e

d
 b

e
n

e
a

th
 th

e
 re

c
o
v
e

re
d

 in
fra

s
tru

c
tu

re
 

c
a

n
 b

e
g

in
 re

c
o
v
e

ry
. S

ite
 s

u
rv

e
y
s
 c

o
n
d

u
c
te

d
 a

c
ro

s
s
 th

e
 p

ro
je

c
t a

re
a
 h

a
v
e

 n
o
t id

e
n

tifie
d
 a

n
y
 

s
e

n
s
itiv

e
 h

a
b

ita
ts

, s
e

n
s
itiv

e
 s

p
e
c
ie

s
 o

r h
a
b

ita
ts

/s
p

e
c
ie

s
 o

f p
a
rtic

u
la

r c
o

n
s
e

rv
a

tio
n

 c
o

n
c
e

rn
. 

In
 a

d
d

itio
n
, th

e
 m

a
jo

rity
 o

f b
e
n

th
ic

 s
p

e
c
ie

s
 w

h
ic

h
 w

e
re

 id
e
n

tifie
d
 in

 th
e
 s

u
rv

e
y
s
 a

re
 w

id
e
ly

 
d

is
trib

u
te

d
 a

n
d

 it is
 e

x
p

e
c
te

d
 th

a
t th

e
y
 w

ill to
 re

tu
rn

 to
 th

e
 d

is
tu

rb
e
d

 a
re

a
 a

fte
r th

e
 w

o
rk

 is
 

c
o

m
p

le
te

d
.   

A
n

y
 im

p
a
c
ts

 fro
m

 th
e
 p

ro
p
o

s
e
d

 d
e
c
o

m
m

is
s
io

n
in

g
 a

c
tiv

itie
s
 a

re
 e

x
p

e
c
te

d
 to

 b
e
 s

h
o
rt liv

e
d

 
s
in

c
e
 m

o
s
t o

f th
e
 s

m
a

lle
r s

e
d
e

n
ta

ry
 s

p
e
c
ie

s
 a

s
s
o
c
ia

te
d

 w
ith

 th
e
 a

re
a

 (s
u

c
h
 a

s
 p

o
ly

c
h

a
e

te
 

w
o

rm
s
) 

h
a
v
e

 
s
h

o
rt 

life
c
y
c
le

s
 
a

n
d

 
re

c
ru

itm
e

n
t 

o
f 

n
e
w

 
in

d
iv

id
u
a

ls
 
fro

m
 
o

u
ts

id
e
 
th

e
 
a

re
a
 

d
is

tu
rb

e
d

 w
ill b

e
 ra

p
id

. R
e

-c
o

lo
n
is

a
tio

n
 o

f th
e
 im

p
a

c
te

d
 a

re
a

s
 c

a
n
 ta

k
e

 p
la

c
e
 in

 a
 n

u
m

b
e
r o

f 
w

a
y
s
, in

c
lu

d
in

g
 m

o
b
ile

 s
p

e
c
ie

s
 m

o
v
in

g
 in

 fro
m

 th
e

 e
d
g

e
s
 o

f th
e
 a

re
a
 (im

m
ig

ra
tio

n
), ju

v
e

n
ile

 
re

c
ru

itm
e

n
t fro

m
 th

e
 p

la
n
k
to

n
 a

n
d
 b

u
rro

w
in

g
 s

p
e
c
ie

s
 d

ig
g

in
g

 b
a

c
k
 to

 th
e
 s

u
rfa

c
e
.  

M
a

rin
e

 g
ro

w
th

 is
 e

n
tire

ly
 o

rg
a

n
ic

 in
 o

rig
in

, th
e
re

fo
re

 a
n
y
 m

a
rin

e
 g

ro
w

th
 w

h
ic

h
 fa

lls
 in

to
 th

e
 

s
e

a
 is

 u
n
lik

e
ly

 to
 le

a
d

 to
 a

n
y
 im

p
a
c
t o

th
e

r th
a
n

 a
 s

h
o
rt te

rm
 in

c
re

a
s
e

 in
 s

u
s
p
e

n
d

e
d

 s
o

lid
s
. 

T
h

is
 is

 lik
e

ly
 to

 b
e

 ra
p
id

ly
 d

is
p

e
rs

e
d
 b

y
 h

y
d

ro
d

y
n

a
m

ic
 c

o
n
d

itio
n
s
. M

a
rin

e
 g

ro
w

th
 w

ill n
a
tu

ra
lly

 
b

io
d
e

g
ra

d
e

 w
ith

in
 th

e
 n

o
rm

a
l e

c
o
s
y
s
te

m
 c

y
c
le

 a
n
d

 it is
 h

ig
h

ly
 u

n
lik

e
ly

 th
a
t it w

ill le
a
d

 to
 

d
e
te

c
ta

b
le

 im
p

a
c
ts

 th
e
re

fo
re

 th
e
 im

p
a
c
t is

 c
o

n
s
id

e
re

d
 to

 b
e
 lo

w
. 

6
.3

.3
 

T
ra

n
s
b

o
u

n
d

a
ry

 a
n

d
 C

u
m

u
la

tiv
e

  

T
h

e
 E

&
B

 fie
ld

s
 a

re
 lo

c
a
te

d
 c

. 1
4
2
 k

m
 fro

m
 th

e
 U

K
/N

o
rw

e
g

ia
n
 m

e
d
ia

n
 lin

e
. A

s
 th

e
 im

p
a
c
ts

 
fro

m
 

th
e
 

d
e
c
o
m

m
is

s
io

n
in

g
 

a
c
tiv

itie
s
 

w
ill 

b
e
 

re
la

tiv
e

ly
 

lo
c
a
l 

a
n
d

 
s
h

o
rt 

te
rm

, 
s
ig

n
ific

a
n
t 

tra
n
s
b

o
u

n
d

a
ry

 o
r c

u
m

u
la

tiv
e

 im
p

a
c
ts

 a
re

 n
o
t a

n
tic

ip
a
te

d
.  

6
.3

.4
 

C
o

n
tro

l a
n

d
 M

itig
a
tio

n
 M

e
a
s

u
re

s
  

T
h

e
 fo

llo
w

in
g

 m
e

a
s
u

re
s
 w

ill b
e
 a

d
o

p
te

d
 to

 e
n
s
u
re

 th
a
t s

e
a
b

e
d

 d
is

tu
rb

a
n
c
e

 a
n
d

 its
 im

p
a
c
ts

 
a

re
 m

in
im

is
e

d
 to

 ‘a
s
 lo

w
 a

s
 re

a
s
o

n
a

b
ly

 p
ra

c
tic

a
b
le

’: 

· 
A

ll a
c
tiv

itie
s
 w

h
ic

h
 m

a
y
 le

a
d

 to
 s

e
a
b

e
d

 d
is

tu
rb

a
n

c
e
 w

ill b
e
 p

la
n
n

e
d

, m
a

n
a

g
e

d
 a

n
d
 

im
p

le
m

e
n

te
d
 in

 s
u

c
h
 a

 w
a

y
 th

a
t d

is
tu

rb
a

n
c
e
 is

 m
in

im
is

e
d
; 

· 
A

 s
e

a
b

e
d

 s
u

rv
e

y
 w

ill b
e

 c
a

rrie
d
 o

u
t a

n
d

 d
e
ta

ile
d
 a

n
c
h

o
rin

g
 p

la
n
s
 fo

r th
e
 d

rillin
g

 rig
 

w
ill b

e
 p

u
t in

 p
la

c
e
; 

· 
R

o
c
k
 p

la
c
e
m

e
n
t w

ill o
n
ly

 b
e
 u

n
d

e
rta

k
e

n
 in

 lim
ite

d
 a

re
a

s
 fo

r th
e
 p

ip
e
lin

e
s
 w

h
ic

h
 a

re
 

re
m

a
in

in
g

 
in

 
s
itu

, 
a

n
d
 

in
 

lin
e
 

w
ith

 
th

e
 

o
p
tio

n
s
 

s
e

le
c
te

d
 

a
t 

th
e
 

c
o

m
p

a
ra

tiv
e

 
a

s
s
e
s
s
m

e
n
t; 

· 
A

 fa
ll p

ip
e
 w

ill b
e
 u

s
e
d

 to
 d

ire
c
t th

e
 ro

c
k
 c

o
v
e

r to
 th

e
 c

o
rre

c
t lo

c
a
tio

n
; 

· 
C

a
re

fu
l p

la
n
n

in
g

, s
e

le
c
tio

n
 o

f e
q

u
ip

m
e

n
t, a

n
d

 m
a

n
a

g
e
m

e
n
t a

n
d

 im
p

le
m

e
n
ta

tio
n

 o
f 

a
c
tiv

itie
s
 (e

s
p
e

c
ia

lly
 w

a
te

r-je
ttin

g
); 

· 
A

ll d
ro

p
p

e
d

 o
b
je

c
ts

 w
ill b

e
 re

p
o

rte
d
 to

 B
E

IS
 v

ia
 a

 P
O

N
 2

 a
n
d

 N
e

x
e

n
 w

ill a
im

 to
 

re
c
o
v
e

r a
ll d

ro
p

p
e
d
 o

b
je

c
ts

; a
n
d
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· 
A

 d
e
b

ris
 s

u
rv

e
y
 w

ill b
e
 u

n
d

e
rta

k
e

n
 a

t th
e
 c

o
m

p
le

tio
n

 o
f th

e
 d

e
c
o
m

m
is

s
io

n
in

g
. A

n
y
 

‘fo
re

ig
n

’ 
m

a
te

ria
l, 

id
e
n

tifie
d
 

a
s
 

re
s
u

ltin
g

 
fro

m
 

d
e
c
o

m
m

is
s
io

n
in

g
 

a
c
tiv

itie
s
 

w
ill 

b
e

 
re

c
o
v
e

re
d

 fro
m

 th
e
 s

e
a
b
e

d
 w

h
e
re

 p
o
s
s
ib

le
. T

h
o
s
e

 n
o
t re

c
o
v
e

re
d

 w
ill b

e
 e

n
te

re
d
 in

to
 

th
e
 F

is
h

S
a
fe

 d
a
ta

b
a
s
e

. 

6
.3
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C
o

n
c

lu
s

io
n

 

T
h

e
 
p
rin

c
ip

a
l 

s
o

u
rc

e
s
 
o
f 

s
e

a
b

e
d

 
d

is
tu

rb
a
n

c
e
 
a
s
s
o

c
ia

te
d

 
w

ith
 
th

e
 
E

&
B

 
d

e
c
o

m
m

is
s
io

n
in

g
 

a
c
tiv

itie
s
 
c
o

n
c
e

rn
 
th

e
 
re

m
o

v
a

l 
o

f 
s
tru

c
tu

re
s
, 

s
p

o
o

ls
, 

m
a

ttre
s
s
e

s
 
a

n
d

 
g

ro
u
t 

b
a
g

s
, 

c
u

ttin
g
 

o
p
e

ra
tio

n
s
, a

n
c
h

o
rin

g
 o

f th
e
 s

e
m

i-s
u

b
m

e
rs

ib
le

 d
rillin

g
 rig

 a
n
d

 th
e
 p

la
c
e
m

e
n
t o

f a
d
d

itio
n
a

l 
ro

c
k
 c

o
v
e

r o
n
 th

e
 e

x
p

o
s
e

d
 p

ip
e
lin

e
 e

n
d
s
. T

h
e
s
e
 a

c
tiv

itie
s
 w

ill re
s
u
lt in

 th
e

 d
is

p
la

c
e
m

e
n
t o

f 
s
u

b
s
tra

te
 a

n
d

 th
e
 s

u
s
p
e
n

s
io

n
 a

n
d

 s
u

b
s
e

q
u

e
n
t s

e
ttle

m
e

n
t o

f s
e

d
im

e
n
t. S

ta
n
d

a
rd

 m
e

a
s
u

re
s
 

to
 c

o
n
tro

l d
is

tu
rb

a
n

c
e

 in
c
lu

d
e

 o
p

e
ra

tio
n
a

l p
la

n
n

in
g
 a

n
d

 e
q

u
ip

m
e

n
t s

e
le

c
tio

n
. 

T
h

e
 s

p
e
c
ie

s
 a

n
d

 h
a
b

ita
ts

 o
b
s
e

rv
e

d
 in

 th
e
 v

ic
in

ity
 o

f th
e
 E

&
B

 fie
ld

s
 a

re
 re

la
tiv

e
ly

 w
id

e
s
p

re
a

d
 

th
ro

u
g

h
o
u
t 

th
e
 

C
N

S
 

a
n
d

 
th

e
 

a
re

a
 

a
n
tic

ip
a
te

d
 
to

 
b

e
 

im
p

a
c
te

d
 
re

p
re

s
e
n

ts
 

a
 

v
e

ry
 

s
m

a
ll 

p
e
rc

e
n
ta

g
e

 o
f th

e
 a

v
a

ila
b

le
 h

a
b

ita
t. F

u
rth

e
rm

o
re

, a
ll d

is
tu

rb
e

d
 s

e
d
im

e
n
ts

 a
re

 e
x
p

e
c
te

d
 to

 
re

c
o
v
e

r ra
p
id

ly
 th

o
u
g

h
 re

c
ru

itm
e

n
t fro

m
 a

d
ja

c
e

n
t u

n
d

is
tu

rb
e

d
 a

re
a
s
. 

In
 
s
u
m

m
a
ry

, 
d

u
e
 
to

 
th

e
 
lo

c
a
lis

e
d
 
a

n
d

 
re

la
tiv

e
ly

 
s
h

o
rt 

d
u
ra

tio
n
 
o
f 

th
e
 
d

e
c
o

m
m

is
s
io

n
in

g
 

a
c
tiv

itie
s
, 

a
n
d

 
w

ith
 

th
e
 

id
e
n

tifie
d
 

c
o

n
tro

l 
a

n
d

 
m

itig
a
tio

n
 

m
e

a
s
u
re

s
 

in
 

p
la

c
e
, 

th
e
 

o
v
e

ra
ll 

s
ig

n
ific

a
n
c
e

 o
f th

e
 im

p
a
c
t o

f s
e

a
b

e
d
 d

is
tu

rb
a
n

c
e
 a

s
 a

 re
s
u
lt o

f th
e
 d

e
c
o

m
m

is
s
io

n
in

g
 o

f E
&

B
 

fie
ld

s
 is

 c
o

n
s
id

e
re

d
 to

 b
e
 lo

w
. 
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T
h
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 s

e
c
tio

n
 c

o
n
s
id

e
rs

 th
e

 im
p

a
c
t o

n
 m

a
rin

e
 re

c
e
p

to
rs

 o
f u

n
d

e
rw

a
te

r n
o
is

e
 g

e
n
e
ra

te
d
 d

u
rin

g
 

th
e
 p

ro
p

o
s
e
d

 E
&

B
 d

e
c
o

m
m

is
s
io

n
in

g
 a

c
tiv

itie
s
. T

h
e

 im
p

a
c
t is

 a
s
s
e
s
s
e

d
 b

y
 re

v
ie

w
in

g
 th

e
 ty

p
e

 
o
f n

o
is

e
 lik

e
ly

 to
 b

e
 g

e
n

e
ra

te
d
 a

n
d
 d

o
c
u
m

e
n
te

d
 e

v
id

e
n

c
e
 o

f th
e
 e

ffe
c
ts

 o
f s

u
c
h

 n
o
is

e
 o

n
 

m
a

rin
e

 re
c
e
p
to

rs
, a

n
d

 c
o

m
p

a
rin

g
 th

e
 e

x
p

e
c
te

d
 n

o
is

e
 le

v
e

ls
 w

ith
 re

c
o
g

n
is

e
d
 th

re
s
h

o
ld

s
 fo

r 
im

p
a
c
ts
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A
c

tiv
itie

s
 (C

a
u

s
e
 o

f Im
p

a
c

t) 

H
u

m
a

n
 

a
c
tiv

itie
s
 

a
t 

s
e

a
 

g
e

n
e

ra
te

 
u

n
d

e
rw

a
te

r 
s
o

u
n

d
. 

T
h

e
 

c
h

a
ra

c
te

ris
tic

s
 

o
f 

th
e
 

s
o

u
n

d
 

p
ro

d
u

c
e
d

, in
 te

rm
s
 o

f th
e

 a
m

p
litu

d
e

, ra
n
g

e
 o

f fre
q

u
e
n

c
ie

s
 a

n
d

 te
m

p
o
ra

l fe
a
tu

re
s
, v

a
rie

s
 w

ith
 

th
e
 ty

p
e
 o

f a
c
tiv

ity
 a

n
d

 e
q

u
ip

m
e

n
t. S

o
u
n

d
 le

v
e

ls
 in

 th
e
 m

a
rin

e
 e

n
v
iro

n
m

e
n
t d

im
in

is
h

 w
ith

 
d

is
ta

n
c
e

 fro
m

 th
e
 s

o
u
rc

e
. 

T
h

e
 
m

a
in

 
s
o

u
rc

e
s
 
o
f 

u
n

d
e

rw
a

te
r 

s
o

u
n

d
 
a

s
s
o
c
ia

te
d

 
w

ith
 
th

e
 
p

ro
p

o
s
e
d
 
d

e
c
o

m
m

is
s
io

n
in

g
 

a
c
tiv

itie
s
 a

t E
&

B
 w

ill b
e
: 

· 
A

c
o

u
s
tic

 s
u
rv

e
y
in

g
 e

q
u

ip
m

e
n
t; 

· 
V

e
s
s
e
ls

 o
f v

a
rio

u
s
 ty

p
e
s
, a

ll o
f w

h
ic

h
 w

ill b
e
 u

s
in

g
 D

P
; 

· 
C

u
ttin

g
 to

o
ls

 a
n
d
 o

th
e
r d

iv
e

r to
o
ls

; 

· 
P

la
c
e
m

e
n
t o

f ro
c
k
 c

o
v
e

r. 

It is
 n

o
t k

n
o
w

n
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t th
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 s
ta

g
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 w
h

e
th

e
r a

c
o
u

s
tic
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u
rv

e
y
s
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o
u
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 b
e
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q
u

ire
d
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s
 p

a
rt o

f th
e
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o
s
t 

d
e
c
o

m
m

is
s
io

n
in

g
 

s
u

rv
e
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a
n
d

 
m
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n
ito

rin
g

 
p

ro
g

ra
m

m
e

 
a

s
 

v
is

u
a
l 

s
u

rv
e

y
s
 

m
a

y
 

s
u

ffic
e
. 

H
o

w
e

v
e

r, 
p

o
te

n
tia

l 
im

p
a
c
ts

 
fro

m
 
a

c
o
u

s
tic

 
s
u

rv
e
y
in

g
 
h

a
s
 
b

e
e

n
 
in

c
lu

d
e

d
 
a

s
 
a

 
w

o
rs

t 
c
a

s
e

 
s
c
e

n
a

rio
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a
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n
g
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p

e
c
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n
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u

p
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e
s
s
e
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S
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H

V
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c
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c
o

v
e

r v
e

s
s
e
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u
a
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e

s
s
e

ls
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ill b
e
 re

q
u

ire
d
 to

 u
n
d

e
rta

k
e
 th

e
 p

ro
p

o
s
e
d
 d

e
c
o

m
m

is
s
io

n
in
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N
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v
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m
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e
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0
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P

a
g
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0
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 a
c
tiv

itie
s
. T

h
e
 to

ta
l n

u
m

b
e

r o
f d

a
y
s
 d

u
rin

g
 w

h
ic

h
 v

e
s
s
e
ls

 a
re

 a
n
tic

ip
a
te

d
 to

 b
e
 p

re
s
e

n
t in

 th
e
 

E
&

B
 fie

ld
s
 is

 8
7
0
, w

ith
 u

p
 to

 5
 v

e
s
s
e
ls

 b
e
in

g
 o

n
 lo

c
a
tio

n
 a

t a
n
y
 o

n
e

 tim
e
.  

C
u

ttin
g

 a
c
tiv

itie
s
 w

ill ta
k
e

 p
la

c
e
 a

t th
e
 w

e
lls

, w
ith

in
 th

e
 F

P
S

O
 5

0
0

 m
 z

o
n
e

 to
 c

u
t th

e
 m

o
o
rin

g
 

lin
e
s
 a

n
d

 ris
e

rs
, th

e
 M

W
A

 te
th

e
rs

, a
t th

e
 e

x
p

o
s
e

d
 p

ip
e
lin

e
 a

n
d

 u
m

b
ilic

a
l e

n
d

s
 a

n
d

 a
t th

e
 

v
a

rio
u

s
 s

u
b

s
e

a
 s

tru
c
tu

re
s
 (m

a
n
ifo

ld
s
, S

S
IV

, S
D

U
s
 e

tc
.).  

T
h

e
 m

a
n
ifo

ld
 a

n
d

 m
o

o
rin

g
 p

ile
s
 w

ill n
e
e

d
 to

 b
e
 c

u
t.  

R
o

c
k
 c

o
v
e

r w
ill b

e
 re

q
u

ire
d
 a

t s
o

m
e

 o
f th

e
 p

ip
e
lin

e
 e

n
d

s
 o

n
 th

o
s
e

 s
e

c
tio

n
s
 o

f p
ip

e
lin

e
 a

n
d

 
u

m
b

ilic
a

ls
 w

h
e
re

 D
o

C
 a

n
d

 o
r D

o
L
 is

 o
f a

 c
o

n
c
e
rn

 (s
e

e
 T

a
b
le
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). A
 fa

ll p
ip

e
 w

ill b
e
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s
e
d

 to
 

a
c
c
u
ra

te
ly

 la
y
 th

e
 ro

c
k
 c

o
v
e

r a
t th

e
 re

q
u

ire
d
 lo

c
a
tio

n
s
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Im
p

a
c
ts

 o
n

 R
e

c
e

p
to

rs
  

H
a

rb
o

u
r p

o
rp

o
is

e
, m

in
k
e
 w

h
a
le

, w
h

ite
-b

e
a

k
e

d
 d

o
lp

h
in

, w
h

ite
-s

id
e
d

 d
o
lp

h
in

, R
is

s
o

’s
 d

o
lp

h
in

 
a

n
d

 
k
ille

r 
w

h
a
le

 
h

a
v
e

 
b

e
e

n
 
s
ig

h
te

d
 
in

 
th

e
 
E

&
B

 
d

e
v
e

lo
p
m

e
n
t 

a
re

a
 
(R

e
id

 
e

t 
a

l., 
2

0
0

3
). 

S
ig

h
tin

g
s
 
m

a
in

ly
 
o

c
c
u
rre

d
 
in

 
th

e
 
s
u
m

m
e
r 

m
o

n
th

s
 
(s

e
e
 
S

e
c
tio

n
 
3
.3

.4
.). 

A
 
ra

n
g

e
 
o
f 

fis
h
 

s
p

e
c
ie

s
 u

s
e
 th

e
 a

re
a
 fo

r n
u
rs

e
ry

 a
n
d

 / o
r s

p
a
w

n
in

g
 g

ro
u
n

d
 a

t d
iffe

re
n
t tim

e
s
 o

f th
e
 y

e
a
r 

in
c
lu

d
in

g
 
h

a
d

d
o

c
k
, 

le
m

o
n
 
s
o

le
, 

m
a

c
k
e

re
l, 

s
p

ra
t 

a
n
d

 
w

h
itin

g
 
(C

o
u
ll 

e
t 

a
l., 

1
9
9

8
). 

F
u
rth

e
r 

d
e
ta

ils
 a

re
 g

iv
e

n
 in

 S
e

c
tio

n
 4

.2
.3

. 

S
o

u
n

d
 is

 im
p

o
rta

n
t fo

r m
a

rin
e
 m

a
m

m
a

ls
 fo

r n
a
v
ig

a
tio

n
, c

o
m

m
u

n
ic

a
tio

n
 a

n
d

 p
re

y
 d

e
te

c
tio

n
 

(S
o

u
th

a
ll, 

2
0
0

7
; 

R
ic

h
a
rd

s
o
n

, 
1

9
9

5
). 

In
tro

d
u

c
tio

n
 

o
f 

a
n
th

ro
p

o
g

e
n
ic

 
u
n

d
e

rw
a

te
r 

s
o

u
n

d
, 

th
e
re

fo
re

, h
a
s
 th

e
 p

o
te

n
tia

l to
 im

p
a
c
t o

n
 m

a
rin

e
 m

a
m

m
a

ls
 if it in

te
rfe

re
s
 w

ith
 th

e
 a

b
ility

 o
f a

n
 

a
n
im

a
l 

to
 
u

s
e

 
a

n
d

 
re

c
e
iv

e
 
s
o

u
n

d
 
(O

S
P

A
R

, 
2

0
0
9

). 
T

h
e
 
im

p
a
c
t 

o
f 

s
o
u

n
d

 
o

n
 
a

n
 
a

n
im

a
l 

d
e
p

e
n

d
s
 
o

n
 
m

a
n
y
 
fa

c
to

rs
 

in
c
lu

d
in

g
 
th

e
 
le

v
e

l 
a

n
d

 
c
h

a
ra

c
te

ris
tic

s
 
o
f 

th
e
 
s
o

u
n

d
, 

h
e
a

rin
g

 
s
e

n
s
itiv

ity
 o

f th
e
 s

p
e
c
ie

s
 a

n
d

 b
e

h
a
v
io

u
r o

f th
e
 s

p
e
c
ie

s
. 

A
n

th
ro

p
o
g

e
n
ic

 s
o

u
n

d
 m

a
y
 in

te
rfe

re
 w

ith
 a

c
o
u

s
tic

 c
o

m
m

u
n
ic

a
tio

n
, p

re
d
a

to
r a

v
o

id
a
n

c
e
, p

re
y
 

d
e
te

c
tio

n
, 

re
p
ro

d
u

c
tio

n
 
a

n
d

 
n

a
v
ig

a
tio

n
 
in

 
fis

h
 
(S

la
b
b

e
k
o

o
rn

 
e

t 
a

l., 
2

0
1
0

). 
T

h
e
 
e
ffe

c
ts

 
o
f 

“e
x
c
e

s
s
iv

e
” s

o
u
n

d
 o

n
 fis

h
 in

c
lu

d
e

 a
v
o

id
a
n

c
e
 re

a
c
tio

n
s
 a

n
d

 c
h

a
n
g

e
s
 in

 s
h

o
a

lin
g

 b
e
h

a
v
io

u
r. 

A
v
o

id
a
n

c
e
 o

f a
n
 a

re
a

 m
a

y
 in

te
rfe

re
 w

ith
 fe

e
d

in
g

 o
r re

p
ro

d
u

c
tio

n
 o

r c
a

u
s
e

 s
tre

s
s
-in

d
u

c
e
d

 
re

d
u

c
tio

n
 in

 g
ro

w
th

 a
n

d
 re

p
ro

d
u

c
tiv

e
 o

u
tp

u
t (S

la
b
b

e
k
o

o
rn

 e
t a

l., 2
0
1

0
). 
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S
e

a
b

e
d

 
s
u

rv
e

y
s
 

c
a

rrie
d

 
o

u
t 

a
s
 

p
a
rt 

o
f 

d
e
c
o
m

m
is

s
io

n
in

g
 

w
ill 

ty
p

ic
a

lly
 

e
m

p
lo

y
 

a
c
o
u

s
tic

 
s
u

rv
e

y
in

g
 e

q
u

ip
m

e
n
t s

u
c
h

 a
s
 s

id
e

-s
c
a

n
 s

o
n
a

r (S
S

S
) a

n
d

 e
c
h
o

 s
o

u
n

d
e
rs

 to
 g

e
n
e
ra

te
 im

a
g

e
s
 

o
f th

e
 s

e
a
b

e
d
. A

irg
u

n
s
 a

re
 n

o
t e

x
p

e
c
te

d
 to

 b
e
 u

s
e

d
. 

T
h

e
 im

p
a
c
t o

f a
c
o
u

s
tic

 s
u

rv
e

y
 e

q
u

ip
m

e
n

t s
o

u
n

d
 o

n
 m

a
rin

e
 m

a
m

m
a

ls
 d

e
p
e

n
d

s
 o

n
 fre

q
u

e
n
c
y
, 

p
u
ls

e
 c

h
a
ra

c
te

ris
tic

s
 (e

.g
. d

u
ra

tio
n
, re

p
e

titio
n

 ra
te

 a
n
d

 in
te
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 d
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p
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b
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 d
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c
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 b
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p
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c
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 d
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c
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b
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 c
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u

n
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r 

th
e
 

c
a
te
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o
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s
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f 
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e

c
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a
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h
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m
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c
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c
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c
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c
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c
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b
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c
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 c

u
tte

rs
, in

v
o

lv
e

s
 g

e
n
e

ra
tin

g
 s

u
ffic

ie
n
t h

e
a

t a
n
d

 a
n
 o

x
y
g

e
n
 s

u
p
p

ly
 in

 o
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c
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b
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 p
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b
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 b
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p
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p
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e
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f d
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r c
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c
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b
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o
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 g
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d
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y
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e
s
s
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u
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 b
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 d
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b
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 d

is
c
u

s
s
e
d

 in
 S

e
c
tio

n
 4

.1
.3

, th
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 e
x
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g
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il a

n
d
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a

s
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s
s
e
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c
a
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d
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ith
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0
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m
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e
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&
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 d
e
v
e

lo
p
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n
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n
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e
re

 is
 a

 p
o
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n
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r c

u
m

u
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o
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p
a
c
t d

u
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s
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e
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o
p
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u
p
p
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g
 th

e
 p

ro
p

o
s
e
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c
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s
 a

n
d
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o
s
e
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u

p
p
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g
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s
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o
w

e
v
e
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e
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u
m

b
e
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e

s
s
e
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n
tic
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a
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 b
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e
n
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a
 d
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s
m
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c
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 re
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e
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n
d

 th
e
re

fo
re

 n
o
 s

ig
n

ific
a

n
t tra

n
s
b

o
u

n
d

a
ry

 o
r c

u
m

u
la

tiv
e

 
im

p
a
c
ts

 a
re

a
 e

x
p

e
c
te

d
. 

6
.4

.4
 

C
o

n
tro

l a
n

d
 M

itig
a
tio

n
 M

e
a
s

u
re

s
 

T
h

e
 fo

llo
w

in
g

 c
o

n
tro

l a
n
d
 m

itig
a
tio

n
 m

e
a
s
u

re
s
 h

a
v
e

 b
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C
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c
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 d
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x
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c
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 b
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a
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s
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o
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l d
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v
e
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n
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a
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&
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b
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c
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a
m
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a
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 b
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R
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b
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b
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 b
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p
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m

e
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v
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n
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o
v
e
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e

n
s
u
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a
t 

w
a

s
te

 
m

a
n
a
g

e
m

e
n
t 
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c
a
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d
 

o
u
t 

w
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o
u
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e

n
d

a
n

g
e
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g
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u
m

a
n
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e
a
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n
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o
u
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a
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g
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n
v
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n
m
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n
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 s
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e
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a
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y
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h
a
ll b

e
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p
p
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c
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c
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c
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c
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p
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c
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b
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Im
p

a
c
ts

 o
n
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e

c
e

p
to

rs
 

T
h

e
 

p
o
te

n
tia

l 
im

p
a
c
ts

 
fro

m
 

w
a

s
te

 
d

is
p

o
s
a

l 
a

re
 

o
n
 

th
e
 

o
n
s
h

o
re

 
e

n
v
iro

n
m

e
n
t 

a
n
d

 
a

re
 

p
rin

c
ip

a
lly

 a
s
s
o
c
ia

te
d

 w
ith

 th
e
 p

o
te

n
tia

l im
p

a
c
ts

 o
f la

n
d
fills

, ty
p

ic
a

lly
: 

· 
U

s
e

 o
f s

o
m

e
tim

e
s
 s

c
a
rc

e
 la

n
d
fill s

p
a
c
e

 (re
s
o
u
rc

e
 u

s
e
); 

· 
D

e
g

ra
d
a
tio

n
 o

f lo
c
a
l/re

g
io

n
a

l a
ir q

u
a
lity

 a
s
 a

 re
s
u
lt o

f o
n
s
h

o
re
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n
s
p

o
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· 
P

o
te

n
tia

l d
e
g

ra
d
a
tio

n
 o

f th
e
 w

a
te

r e
n
v
iro

n
m

e
n
t if a

n
y
 le

a
c
h

a
te
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 p

ro
d
u
c
e

d
 b

y
 th

e
 

la
n
d

fill s
ite

 a
n
d

 re
a
c
h

e
s
 s

u
rfa

c
e
 w

a
te

r a
n
d
/o

r g
ro

u
n
d

w
a

te
r; a

n
d
 

· 
N

u
is

a
n
c
e

 to
 th

e
 lo

c
a
l c

o
m

m
u

n
ity

 fro
m

 tra
ffic

, o
d
o
u

r a
n
d
 v

is
u

a
l im

p
a
c
ts

. 

W
h
e
re

 m
a
te

ria
ls
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 re
c
y
c
le

d
, im

p
a
c
ts

 w
ill b

e
 a

s
s
o

c
ia

te
d

 w
ith

 e
x
is

tin
g

 p
ro

c
e
s
s
in

g
 p

la
n
ts

: 

· 
D

e
g

ra
d
a
tio

n
 o

f lo
c
a
l/re

g
io

n
a

l a
ir q

u
a
lity
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s
 a

 re
s
u
lt o
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n
s
p

o
rt; 

· 
D

e
g

ra
d
a
tio

n
 o
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c
a
l/re

g
io

n
a

l a
ir q

u
a
lity

 a
s
 a

 re
s
u
lt o

f p
la

n
t e

m
is

s
io

n
s
; 

· 
D

e
g

ra
d
a
tio

n
 o

f th
e
 w

a
te

r e
n
v
iro

n
m

e
n
t (s

u
rfa

c
e
 w

a
te

r a
n
d

 g
ro

u
n

d
w

a
te

r) a
s
s
o

c
ia

te
d

 
w

ith
 a

n
y
 d

is
c
h

a
rg

e
s
 fro

m
 p

ro
c
e

s
s
in

g
 p

la
n
t; a

n
d
 

· 
N

u
is

a
n
c
e

 to
 th

e
 lo

c
a
l c

o
m

m
u

n
ity

 fro
m

 tra
ffic

 a
n
d

 v
is

u
a
l im

p
a
c
ts

. 

O
n

ly
 e

x
is

tin
g

 p
e
rm

itte
d
 fa

c
ilitie

s
 (u

n
d

e
r th

e
 E

n
v
iro

n
m

e
n
ta

l P
e

rm
ittin

g
 re

g
im

e
 (E

n
g

la
n
d

) o
r 

th
e
 P

o
llu

tio
n

 P
re

v
e

n
tio

n
 a

n
d

 C
o

n
tro

l re
g

im
e

 (S
c
o

tla
n

d
)) w

ill b
e

 u
s
e
d

. F
o

r th
o
s
e

 p
e
rm

its
 to

 
h

a
v
e

 b
e
e

n
 a

p
p
ro

v
e

d
, th

e
 im

p
a
c
ts

 to
 a

ir, la
n
d

 a
n

d
 w

a
te

r to
 th

e
 lo

c
a
l c

o
m

m
u

n
ity

, w
ill h

a
v
e

 
a

lre
a
d

y
 b

e
e

n
 a

s
s
e
s
s
e

d
 a

s
 a

c
c
e
p

ta
b

le
. T

h
e
re

fo
re

 th
e
 u

s
e
 o

f e
x
is

tin
g

 p
e
rm

itte
d
 fa

c
ilitie

s
 fo

r 
re

c
y
c
lin

g
 o

r d
is

p
o
s
a

l is
 n

o
t c

o
n
s
id

e
re

d
 to

 re
s
u
lt in

 a
 s

ig
n

ific
a

n
t e

n
v
iro

n
m

e
n
ta

l im
p

a
c
t. 

M
a

rin
e

 g
ro

w
th

 w
ill b

e
 d

e
a
lt w

ith
 b

y
 th

e
 s

e
le

c
te

d
 y

a
rd

 in
 lin

e
 w

ith
 a

c
c
e
p

te
d

 p
ra

c
tic

e
s
. T

h
is

 
n

o
rm

a
lly

 in
v
o

lv
e

s
 la

n
d

fillin
g

 o
r c

o
m

p
o
s
tin

g
. T

h
e
 m

a
jo

r s
o

u
rc

e
s
 o

f s
m

e
ll fo

llo
w

in
g

 re
m

o
v
a

l o
f 

s
tru

c
tu

re
s
 c

a
n
 b

e
 a

s
s
o
c
ia

te
d

 w
ith

 d
e
g

ra
d
a
tio

n
 o

f m
a

rin
e

 g
ro

w
th

. In
 re

c
e

n
t R

O
V

 s
u

rv
e

y
s
 

lim
ite

d
 m

a
rin

e
 g

ro
w

th
 h

a
s
 b

e
e

n
 id

e
n

tifie
d
 o

n
 th

e
 in
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s
tru

c
tu

re
 to

 b
e
 re

m
o
v
e

d
 fro

m
 th

e
 E

&
B

 
fie

ld
s
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n
d

 th
e
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 o
d
o
u

r is
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n
lik

e
ly
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 b

e
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n
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s
u

e
. In

 a
d
d

itio
n
 m

u
c
h
 o

f th
e
 m

a
rin

e
 g

ro
w

th
 

w
ill b

e
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s
t d

u
rin

g
 th

e
 c

u
ttin

g
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n
d

 liftin
g
 p

ro
c
e

s
s
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n
d
 d

u
rin

g
 tra

n
s
p

o
rta

tio
n
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ll s
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h
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 p
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c
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d
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 m
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n
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g
e
m

e
n
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p
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e
 w
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ra
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6
-1

 w
ith

 re
d
u

c
tio

n
 in

 v
o
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m

e
 o

f w
a

s
te

 b
e
in

g
 th

e
 p

re
fe

rre
d
 o

p
tio

n
. E

x
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tin
g

 w
a

s
te

 d
is

p
o
s
a

l 
ro

u
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s
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n
d
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o
n
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c
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ill b
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s
e
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h
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o

s
s
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n
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 m
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g
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e
p
a
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 b
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e
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n
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a
z
a
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s
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n
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n
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z
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a
m
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d
u

c
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e
 

a
m
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u

n
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q

u
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g
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n
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o
n
s
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o
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w
a

s
te

 
is

 
p
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c
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b
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p
re
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a
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d
u

c
e
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z
a
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 p
o
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n
d
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n
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a
z
a
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o

u
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p
a
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o
u
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n
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 m
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a
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d
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a

c
tiv
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n
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a

s
 
h

a
v
in

g
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e
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o
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n
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to
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s
u
lt in

 a
n
 a

c
c
id

e
n
ta

l re
le

a
s
e

 o
f h

y
d

ro
c
a

rb
o

n
s
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· 
W

e
ll b

lo
w

o
u
t; a

n
d
 

· 
V

e
s
s
e
l c

o
llis

io
n
 re

s
u
ltin

g
 in

 a
 s

p
ill o

f d
ie

s
e
l 

E
a

c
h
 
w

e
ll 

is
 
fu

lly
 
s
u

s
p
e

n
d

e
d

 
w

ith
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o
 
p

ro
v
e

n
 
b

a
rrie
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to

 
th

e
 
e

n
v
iro

n
m

e
n
t 

a
n
d

 
a

ll 
tre

e
 

s
tru

c
tu

re
s
 a

re
 o

v
e

rtra
w

la
b
le

. T
h

e
re

fo
re

, in
 te

rm
s
 o

f ris
k
 o

f a
 w

e
ll b

lo
w

o
u

t s
c
a

le
 e

v
e

n
t, th

e
 

“lik
e

lih
o
o

d
” re

m
a

in
s
 lo

w
, th

e
 s

a
m

e
 a

s
 u

n
d

e
r n

o
rm

a
l o

p
e

ra
tin

g
 c

o
n
d

itio
n
s
. In

 a
d
d

itio
n
, th

e
 

re
s
e
rv

o
irs

 a
re

 d
e
p

le
te

d
, e

a
c
h

 w
e

ll h
a
s
 b

e
e

n
 b

u
llh

e
a
d

e
d

 to
 p

u
s
h

 h
y
d

ro
c
a

rb
o

n
 a

w
a

y
 fro

m
 th

e
 

w
e

llb
o
re

 a
n
d

 b
a
c
k
 in

to
 th

e
 re

s
e
rv

o
ir, a

n
d
 n

o
 lift fo

rc
e

 is
 b

e
in

g
 a

p
p

lie
d
 s

o
 th

e
 w

e
lls

 a
re

 n
o
t 

u
n
d

e
r p

re
s
s
u

re
. A

s
 a

 re
s
u

lt, th
e
 “c

o
n
s
e
q

u
e
n

c
e
” o

f a
 la

rg
e
 s

c
a

le
 re

le
a
s
e

, in
 te

rm
s
 o

f v
o

lu
m

e
 

a
n
d

 ra
te

 fro
m

 th
e
 w

e
lls

, is
 g

re
a

tly
 re

d
u

c
e
d

 c
o
m

p
a
re

d
 to

 n
o
rm

a
l o

p
e
ra

tio
n

s
 w

h
ic

h
 lo

w
e

rs
 th

e
 

o
v
e

ra
ll ris

k
.  F
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 p
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 c
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 o
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f o
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 p
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c
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 d
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c
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n
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b
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r o
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c
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 b
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 d
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n
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n
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 b
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c
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 d
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c
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t c
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n
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 o
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d
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e
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h
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n
d
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o

u
n
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o
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n
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o
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n
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n
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c
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n
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 b
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e
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n
d
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r m
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n
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e
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w
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e
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o
o

d
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e
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a
s
e
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e
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m
e
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f d
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s
e
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n
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e
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h
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e
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e
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m
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n
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e
 

s
u
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c
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c
o

m
b
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e
d

 
w
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e
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itig

a
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n
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o
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u
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p
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c
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e
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c
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c
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n
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c
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c
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 b
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ll b

lo
w

o
u
t o

f th
e
 s

iz
e

 m
o

d
e

lle
d
 in

 th
e
 O

P
E

P
 is

 c
o
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u
g
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 c
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n
s
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 c
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v
e
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 d
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f d
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 c
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 b
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l d
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 b
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 c
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 p
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b
ility

) a
n
d

 th
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c
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c
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ra
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 b
e
 lo

w
 

(s
e

e
 p

re
v
io

u
s
 s

e
c
tio

n
) g

iv
e

n
 th

e
 v

e
ry

 lo
w

 lik
e

lih
o
o

d
 o

f s
u

c
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c
u

rrin
g
. 

6
.6

.4
 

C
o

n
tro

l a
n

d
 M

itig
a
tio

n
 M

e
a
s

u
re

s
 

N
e

x
e

n
 h

a
s
 w

e
ll d

e
v
e

lo
p

e
d
 p

ro
c
e

d
u
ra

l c
o

n
tro

ls
 in

 p
la

c
e
 to

 m
in

im
is

e
 th

e
 lik

e
lih

o
o

d
 o

f re
le

a
s
e
s
 

a
n
d

 to
 m

itig
a

te
 th

e
 im

p
a

c
ts

 o
f re

le
a
s
e

s
 s

h
o
u

ld
 th
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P
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n
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 m
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c
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n
d
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u
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n
d
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s
s
e

ls
 w

ill b
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 c
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c
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u
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u
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 d
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u
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 c
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 m
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 d
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h
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 p

o
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n
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e
s
 o

f im
p

a
c
t o

n
 s

o
c
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 d
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H
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n
d
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n
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 b
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 d
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ra
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c
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 s
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p
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c
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e
 re

q
u
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e
n
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d
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n
a
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s
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p
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s
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w
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c
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 APPENDIX A ENVID TABLES.  9.0

 

Subsea Recovery 

Aspect Source Impact 

L
ik

e
li

h
o

o
d

 

S
e

v
e

ri
ty

 

R
is

k
 

Mitigation / Prevention/ Control 

R
e

s
id

u
a

l 

R
is

k
 

Physical presence Navigation hazard caused by 
vessel 

Interference with fishing, 
offloading tankers and supply 
vessels. Disturbance to 
birds/cetaceans. 
 

B 1 

L
o
w

 

Manifold and FPSO 500 m safety 
zones maintained. 

Consultation with SFF. 

Kingfisher Bulletin.  

Notice to Mariners. 

SimOps plan in place. 

Permit to work required. 
Optimise vessel use. 

L
o
w

 

Infrastructure (e.g. pipelines, 
and rock cover) left in place: 
long term fate of materials 

Non-biodegradable materials. 
Hazard to sea users. 

C 1 

L
o
w

 

Trenched and buried/rock 
dumped. Seabed clearance survey 
carried out by SFF. Monitoring 
program. 

L
o
w

 

Emissions to air Vessel fuel combustion 
emissions (CO2, CO, SOx, 
NOx, etc.) 

Deterioration of local air quality 
and contribution to climate 
change. Minor contribution to 
atmospheric pollution (compared 
to overall activity in the North 
Sea). 

E 1 

M
e
d

iu
m

 

Conform to MARPOL NOx and 
SOx limits. 
Optimise vessel use. 

L
o
w
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Subsea Recovery 

Aspect Source Impact 

L
ik

e
li

h
o

o
d

 

S
e

v
e

ri
ty

 

R
is

k
 

Mitigation / Prevention/ Control 

R
e

s
id

u
a

l 

R
is

k
 

Depressurisation of gas 
export line: flaring/venting 
resulting in release of CH4, 
CO2, SOx, NOx, VOC, NOx 
and particulates 

Emissions to atmosphere result in 
a minor contribution to global 
warming, acidification and 
photochemical smog (compared to 
overall activity in the North Sea). 

E 1 

M
e
d

iu
m

 Covered by flaring consent. 

L
o
w

 

Discharges to sea Chemical purge into 
production header at trees; 
bulk deoiling and flushing of 
the production and test lines 
(discharge to sea or at 
Norwegian port) 

Local water quality deterioration, 
impact on marine flora and fauna. 

B 2 

L
o
w

 Variation to offshore production 
chemical permit to capture use 
and discharge. Least harmful 
chemicals selected (subject to 
chemical risk assessment).  
 

L
o
w

 

Flushing of lines associated 
with E&B drill centres for 
bullheading  

Smothering of benthic organisms, 
suspended solids, and local water 
quality deterioration. 

A 1 

L
o
w

 MEG is a PLONOR chemical and 
use and discharge will be covered 
on chemical permit. 
Keep within maximum operating 
pressure of xmas tree. 

L
o
w

 

Flushing WI systems with 
inhibited seawater 

Follows normal operational 
procedures, No significant aspects 
identified.  

     

Flushing of umbilicals: 
potential discharge via 
topsides 

Smothering of benthic organisms, 
suspended solids, and local water 
quality deterioration. 

A 1 

L
o
w

 Variation to offshore production 
chemical permit to capture use 
and discharge. Least harmful 
chemicals selected (subject to 
chemical risk assessment). 
Injection downhole may be 
possible. 

L
o
w

 



Blackbird and Ettrick Decommissioning EIA 

Document No.  ETRK0001-GE-O000-LC-RPT-0006 
 

  

     November 2016 Page 99 of 109 

 

Subsea Recovery 

Aspect Source Impact 

L
ik

e
li

h
o

o
d

 

S
e

v
e

ri
ty

 

R
is

k
 

Mitigation / Prevention/ Control 

R
e

s
id

u
a

l 

R
is

k
 

Subsea disconnections: 
potential discharge of oil and 
chemicals 

Local water quality deterioration, 
impact on marine flora and fauna. 

D 1 

L
o
w

 Chemical use and discharge 
covered in permit. Any discharges 
will be subject to chemical risk 
assessment. 

L
o
w

 

Seabed disturbance  
 

Recovery of subsea 
infrastructure and temporary 
storage on seabed: de-burial, 
wet storage, potential impact 
of buoy after release, suction 
cans, dredging (e.g. around 
base of SSIV), clump weights 
and transponders 

Localised impact on benthic 
communities.  Environmental 
surveys in the area identified no 
Annex I or II habitats or species. 
 

D 1 

L
o
w

 Rapid recovery of seabed. 
Activities covered on EIA 
Justification and Marine Licence. 

L
o
w

 

Additional deposits. Change of habitat for marine flora 
and fauna.  

C 1 

L
o
w

 Deposits covered in Marine 
Licence. L

o
w

 

Disturbance of old cuttings 
piles. 

Localised impact on benthic 
communities.  Environmental 
surveys in the area identified no 
Annex I or II habitats or species. 
 

B 1 

L
o
w

 Captured in EIA Justification and 
pre-decommissioning surveys. L

o
w
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Subsea Recovery 

Aspect Source Impact 

L
ik

e
li

h
o

o
d

 

S
e

v
e

ri
ty

 

R
is

k
 

Mitigation / Prevention/ Control 

R
e

s
id

u
a

l 

R
is

k
 

Underwater noise Cutting (driven piles will be 
cut), DP, diver tools. Use of 
explosives unlikely but not 
ruled out. 

Generates elevated sound levels 
which can affect the behaviour of 
fish and marine mammals in the 
area. 
If explosives are used there is the 
potential for injury to fish and 
marine mammals. 

E 1 

M
e
d

iu
m

 Assessed in EIA Justification.  
Noise considered below action 
threshold unless explosives are 
used.  
If explosives are used a full impact 
assessment and adherence to 
JNCC protocol for use of 
explosives (JNCC, 2009).  

L
o
w

 

Vessels. Disturbance of marine mammals 
and fish. 

D 1 

L
o
w

 Minimise use of vessels Noise 
considered below action threshold. L

o
w

 

Waste Radioactive waste Radioactive waste disposal 
onshore. Use of landfill. 
Additional emissions from 
transport. Effects associated with 
onshore disposal are dependent 
on the nature of the site or 
process.  Landfills - land take, 
nuisance, emissions (methane), 
possible leachate, limitations on 
future land use.  Treatment plants 
- nuisance, atmospheric 
emissions, potential for 
contamination of sites. 

C 2 

L
o
w

 SEPA permit for accumulation and 
disposal of radioactive waste 
(Radioactive Substances Act, 
1993). Waste management plan 
will provide a disposal chain. 
 

L
o
w
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Subsea Recovery 

Aspect Source Impact 

L
ik

e
li

h
o

o
d

 

S
e

v
e

ri
ty

 

R
is

k
 

Mitigation / Prevention/ Control 

R
e

s
id

u
a

l 

R
is

k
 

 Disposal of subsea 
infrastructure 

Impacts associated with onshore 
disposal are dependent on the 
nature of the site or process.  
Landfills – land take, nuisance, 
emissions (methane), possible 
leachate, limitations on future land 
use.  Treatment plants - nuisance, 
atmospheric emissions, potential 
for contamination of sites.   

E 1 

M
e
d

iu
m

 Follow the waste hierarchy to 
minimise amount to landfill. Scrap 
metal wastes to be properly 
segregated for recycling / disposal 
onshore. 
Recycling of structures where 
possible. 

L
o
w

 

Societal impacts Use of landfill Use of a finite resource. C 1 

L
o
w

 Follow the waste hierarchy to 
minimise amount to landfill. L

o
w

 

Accidental events Methanol or MEG discharges 
to sea 

Local water quality deterioration, 
impacts on marine flora and 
fauna. 

B 2 

L
o
w

 Flushing and preservation regime 
to avoid unplanned discharges. 
Compatibility study on chemicals. 

L
o
w

 

 Damage to pipelines from 
corrosion or dropped objects 
resulting in discharge of small 
volumes of hydrocarbons 

Local water quality deterioration, 
impacts on marine flora and 
fauna. 

B 2 

L
o
w

 Flushing and preservation regime 
to avoid unplanned discharges. 
Pipelines buried and rock 
dumped. Annual pipeline 
inspection. 
OPEP will be in place. 

L
o
w
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Well Plug and Abandonment  

Aspect Source Impact 

L
ik

e
li

h
o

o
d

 

S
e

v
e

ri
ty

 

R
is

k
 

Mitigation / Prevention/ Control 

R
e

s
id

u
a

l 

R
is

k
 

Physical presence of 
drilling rig/well 
intervention vessel 

Navigation hazard Interference with fishing, offloading 
tankers and supply vessels. 
Disturbance to birds/cetaceans. 
 

B 1 

L
o
w

 

Manifold and FPSO 500 m safety 
zones maintained. 

Consultation with SFF. 

Kingfisher Bulletin.  

Notice to Mariners. 

SimOps plan in place. 

Permit to work required. 
Optimise vessel use. 

L
o
w

 

Emissions to air Exhaust emissions from 
abandonment operations (i.e. 
burning of diesel) 

Emissions to atmosphere result in 
a minor contribution to global 
warming, acidification and 
photochemical smog (compared to 
overall activity in the North Sea). 

E 1 

M
e
d

iu
m

 Adherence to good operating 
practices.  
UK and EU Air Quality Standards 
not exceeded. 

L
o
w

 

Discharges to sea Reservoir conditioning 
(bullheading): potential 
release of small volumes of 
MEG with traces of oil 

Large volumes of MEG can pool 
on the seabed and cause 
smothering of benthic organisms, 
suspended solids, local water 
quality deterioration. 

A 1 

L
o
w

 MEG is a PLONOR (Pose Little or 
NO Risk) chemical and use and 
discharge will be covered on 
chemical permit. 
Keep within maximum operating 
pressure of Xmas tree. 

L
o
w

 

Permanent barrier setting: 
potential discharges of cement 
and chemicals 

Short term impact on water quality 
and localised smothering of 
seabed and associated biota. 

C 1 

L
o
w

 Least harmful chemicals selected 
(subject to chemical risk 
assessment). Use and discharge 
will be covered on chemical permit. 
Cement use will be minimised by 
good operating practice.  
Excess dry cement will be shipped 
to shore and not discharged to 
sea. 

L
o
w
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Well Plug and Abandonment  

Aspect Source Impact 

L
ik

e
li

h
o

o
d

 

S
e

v
e

ri
ty

 

R
is

k
 

Mitigation / Prevention/ Control 

R
e

s
id

u
a

l 

R
is

k
 

 Circulation and perforation: 
release of wellbore clean-up 
fluids contaminated with 
residual OBM 

Minor loss of seabed habitat and 
smothering of benthic organisms 
from suspended solids. 
Environmental surveys in the area 
identified no Annex I or II habitats 
or species. 

C 1 

L
o
w

 Use and discharge will be covered 
on chemical permit. L

o
w

 

Seabed disturbance Anchoring of vessels Anchors, chains and chain slap 
prior to tensioning can cause 
anchor scars to sea bed. Small 
area of seabed impacted. 
Environmental Surveys in the area 
identified no Annex I or II habitats 
or species. 

C 1 

L
o
w

 Anchoring patterns and mooring 
plans formulated in advance. L

o
w

 

Removal of subsea structures. 
Cut casing below seabed and 
pull tree and wellhead. 
Temporary wet storage if 
required.  

Small impact on seabed. 
Discharge of grit. 

E 1 

M
e
d

iu
m

 Covered on Marine Licence.  

L
o
w

 

Underwater noise Cutting (driven piles will be 
cut), DP and diver tools. 

Generates elevated sound levels 
which can affect the behaviour of 
fish and marine mammals in the 
area. 

E 1 

M
e
d

iu
m

 Assessed in the Environmental 
Impact Assessment.  
Noise considered below action 
threshold. 

L
o
w
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Well Plug and Abandonment  

Aspect Source Impact 

L
ik

e
li

h
o

o
d

 

S
e

v
e

ri
ty

 

R
is

k
 

Mitigation / Prevention/ Control 

R
e

s
id

u
a

l 

R
is

k
 

Waste Cut and recover tubing: 
radioactivity. 

Potential discharge of small 
quantities of radioactive waste 
may have impact on water quality 
and marine flora and fauna. 
 

C 1 

L
o
w

 Scottish Environment Protection 
Agency (SEPA) permit for 
accumulation and disposal of 
radioactive waste. Cleaning of 
waste to allow disposal of small 
quantities in line with permit 
conditions and the Radioactive 
Substances Act, 1993. 

L
o
w

 

Cut and recover tubing: limited 
resource 
 

Radioactive waste disposal 
onshore. Use of landfill. 
Additional emissions from 
transport. Effects associated with 
onshore disposal are dependent 
on the nature of the site or 
process.  Landfills - land take, 
nuisance, emissions (methane), 
possible leachate, limitations on 
future land use.  Treatment plants 
- nuisance, atmospheric 
emissions, potential for 
contamination of sites. 
 

C 2 

L
o
w

 SEPA permit for accumulation and 
disposal of radioactive waste 
(Radioactive Substances Act, 
1993). Waste management plan 
will provide a disposal chain which 
will include possible recycling of 
the steel. 
 

L
o
w
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Well Plug and Abandonment  

Aspect Source Impact 

L
ik

e
li

h
o

o
d

 

S
e

v
e

ri
ty

 

R
is

k
 

Mitigation / Prevention/ Control 

R
e

s
id

u
a

l 

R
is

k
 

 Disposal of subsea 
infrastructure 

Impacts associated with onshore 
disposal are dependent on the 
nature of the site or process.  
Landfills – land take, nuisance, 
emissions (methane), possible 
leachate, limitations on future land 
use.  Treatment plants- nuisance, 
atmospheric emissions, potential 
for contamination of sites.   

E 1 

M
e
d

iu
m

 Follow the waste hierarchy to 
minimise amount to landfill. Scrap 
metal wastes to be properly 
segregated for recycling / disposal 
onshore. 
Reuse of structures where 
possible. 

L
o
w

 

Societal impacts Disposal of waste materials: 
transport and use of landfill 

Use of a finite resource. C 1 

L
o
w

 Follow the waste hierarchy to 
minimise amount to landfill. L

o
w

 

Accidental events Accidental release of old OBM Loss of seabed habitat and 
smothering of benthic organisms 
from suspended solids. 
Environmental surveys in the area 
identified no Annex I or II habitats 
or species. 

C 1 

L
o
w

 Approved Oil Pollution Emergency 
Plan (OPEP) in place. L

o
w
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Well Plug and Abandonment  

Aspect Source Impact 

L
ik

e
li

h
o

o
d

 

S
e

v
e

ri
ty

 

R
is

k
 

Mitigation / Prevention/ Control 

R
e

s
id

u
a

l 

R
is

k
 

 Permanent barrier failure: 
potential release of 
hydrocarbons 

Damage to commercial fisheries, 
sediment and water quality 
impairment and release of 
atmospheric emissions.  Impacts 
on marine flora and fauna. 

A 3 

L
o
w

 The design and integrity of cement 
plugs will adhere to Nexen’s well 
abandonment policy and will follow 
UKOOA guidelines for well 
abandonment and suspension.  
Reservoir sub-hydrostatic. 
Wells bullheaded to inhibit release 
of hydrocarbons. Legal guidelines 
requiring a minimum of two 
barriers adhered to.  
All barriers tested.   
Fully rated and tested blind flange 
between all wells and environment, 
double block and bleed. 
Annual ROV inspection. Guard 
vessel stationed at field provides 
24 hour surface monitoring. 
Oil spill contingency plan. WIMS 
(Well Integrity Management 
System).  

L
o
w

 

 Permanent barrier setting: 
unplanned discharge of out of 
spec cement 

Loss of seabed habitat and 
smothering of benthic organisms 
from suspended solids. 
Environmental surveys in the area 
identified no Annex I or II habitats 
or species. 

C 1 

L
o
w

 Personnel training. Preparation of 
cement unit. L

o
w
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Post –Decommissioning Survey  

Aspect Source Impact 

L
ik

e
li

h
o

o
d

 

S
e

v
e

ri
ty

 

R
is

k
 

Mitigation / Prevention/ Control 

R
e

s
id

u
a

l 

R
is

k
 

Physical presence of 
survey vessels 

Navigation hazard Interference with fishing, offloading 
tankers and supply vessels. 
Disturbance to birds/cetaceans. 
 

B 1 

L
o
w

 

Manifold and FPSO 500 m safety 
zones maintained. 

Consultation with Scottish 
Fishermen’s Federation. 

Kingfisher Bulletin.  

Notice to Mariners. 

SimOps plan in place. 

Permit to work required. 

Optimise vessel use. 

L
o
w

 

Emissions to air Vessel fuel combustion 
emissions (CO2, CO, SOx, 
NOx, etc.) 

Deterioration of local air quality 
and contribution to climate change. 
Minor contribution to atmospheric 
pollution (compared to overall 
activity in the North Sea). 

E 1 

M
e
d

iu
m

 

Conform to MARPOL NOx and 
SOx limits. 

Optimise vessel use. 

L
o
w

 

Discharges to sea Oily water; (machinery space 
drainage, maximum 15 ppm 
oil in water) 

Local water quality deterioration; 
impact on marine flora and fauna. 

E 1 

M
e
d

iu
m

 MARPOL compliant. 
Optimise vessel use. L

o
w

 

 Ballast water Non-native species introduced to 
environment. 

A 1 

L
o
w

 Ballast water management system 
in place. L

o
w
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Post –Decommissioning Survey  

Aspect Source Impact 

L
ik

e
li

h
o

o
d

 

S
e

v
e

ri
ty

 

R
is

k
 

Mitigation / Prevention/ Control 

R
e

s
id

u
a

l 

R
is

k
 

Seabed disturbance Survey grab samples Small area of seabed impacted. 
Environmental Surveys in the area 
identified no Annex I or II habitats 
or species. 

D 1 

L
o
w

 Sediments relatively clean. 
Optimise sampling design. L

o
w

 

 Anchoring of vessels Immediate disturbance and 
potential smothering of seabed 
and benthic faunal communities. 
Environmental Surveys in the area 
identified no Annex I or II habitats 
or species. 

C 1 

L
o
w

 Anchoring patterns and mooring 
plans. L

o
w

 

Underwater noise Vessels and survey equipment Generates elevated sound levels 
which can affect the behaviour of 
fish and marine mammals in the 
area. 

D 1 

L
o
w

 Covered by Marine Survey permit. 

L
o
w

 

Waste General operational waste 
from vessels including waste 
oil, scrap metal, oily cloths, 
etc. 

Effects associated with onshore 
disposal are dependent on the 
nature of the site or process.  
Landfills - land take, nuisance, 
emissions (methane), possible 
leachate, limitations on future land 
use.  Treatment plants - nuisance, 
atmospheric emissions, potential 
for contamination of sites. 

D 1 

L
o
w

 Compliance with MARPOL 
requirements. 
Vessel owner to minimise all 
wastes.  
Waste Management Plan. Waste 
minimisation and supply chain 
management. 

L
o
w

 

Domestic sewage; grey and 
black water macerated to <6 
mm prior to discharge 

High Biochemical Oxygen Demand 
(BOD) may have immediate local 
impact on water quality 
(deoxygenation), resultant impacts 
on marine flora and fauna. 

E 1 

M
e
d

iu
m

 MARPOL compliant. 
Optimise vessel use. L

o
w
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Post –Decommissioning Survey  

Aspect Source Impact 

L
ik

e
li

h
o

o
d

 

S
e

v
e

ri
ty

 

R
is

k
 

Mitigation / Prevention/ Control 

R
e

s
id

u
a

l 

R
is

k
 

Food waste Potential food chain impacts 
through introduction of an 
anthropogenic food source. 

E 1 

M
e
d

iu
m

 MARPOL compliant. 
Optimise vessel use. L

o
w

 

Accidental events Leaks to sea of hydraulic fluid 
from Remotely Operated 
Vessels (ROV) (water-based) 

Local water quality deterioration, 
impact on marine flora and fauna. 

C 2 

L
o
w

 Maintenance routine carried out by 
contractor. L

o
w

 

 Oil spill due to vessel collision Water quality deterioration, impact 
on marine flora and fauna. 
Immediate oxygen demand on 
receiving water with consequential 
impacts on marine fauna. 

A 3 

L
o
w

 

Emergency response plans in 
place including Shipboard Oil 
Pollution Emergency Plan 
(SOPEP) for vessel (required 
under Merchant Shipping 
Regulations). 

Manifold and FPSO 500 m safety 
zones maintained. 

Consultation with SFF. 

Kingfisher Bulletin.  

Notice to Mariners. 

SimOps plan in place. 

Permit to work required. 
Optimise vessel use. 

L
o
w

 

 


