
 

 
 

 

 

 
STAT

ENV

 

 
COC

 
 
May 

 

TE SIG

VIRONM

CKLE B

2015 

GNIFICA

MENTA

BAY MA

ANT D

AL IMPA

ARINE 

 

EVELO

ACT ST

STRUC

 

OPMEN

TATEM

CTURE

NT SSD

MENT 

ES REN

D6611 

NEWAL  

 



STAT

Enviro

 

Name  

Qualific

 

Address

Project 

 

Applic

Applica

Applica

Lot No, 

 

Enviro

An Env

Stateme

I certify
best of 

 

 

 

Signatu

 

Name  

Date  

 

Reviewe

Signatu

 

Name  

Date  

 

TEMENT

onmental I

  

cations   

  

s   

  

cant & Lan

ant name 

ant address 

 DP   

onmental I

ironmental 

ent of Valid

y that I have
my knowled

It is in acco
1979 and S
2000 
The informa
misleading

ure  

  

  

ed by 

ure  

  

  

T OF VA

mpact Sta

 

 

 

 

 

nd Details 

 

 

 

mpact Sta

Impact Stat

dity 

e prepared t
dge: 

ordance with
Schedule 2 

ation conta
. 

 

 

 

 

 

ALIDITY

atement p

Sarah McN

Bachelor of

Masters of 

Environet C

Cockle Bay

Sydney Ha

Level 6, 66

Refer site d

atement 

tement (EIS

the content

h Part 4 of t
of the Envir

ined in the 

Sarah McN

26 May 201

Ruth Frettin

26 May 201

 

Y 

prepared b

Neilly 

f Town Plan

Environme

Consultancy

y Marine Str

arbour Fores

6 Harrington

description 

S) is attache

ts of the En

the Environ
ronmental P

Environmen

Neilly 

15 

ngham 

15 

by: 

nning (BTP)

ntal Law (M

y Pty Ltd

ructures Re

shore Autho

n Street, The

in Section 2

ed. 

vironmenta

mental Plan
Planning an

ntal Impact 

 

) 

MEL) 

edevelopme

ority 

e Rocks NS

2.3 of the E

al Impact St

nning and A
nd Assessm

Statement 

  

ent 

SW 2000 

IS 

tatement an

Assessment
ment Regula

is neither fa

  

nd to the 

t Act 
tion 

alse nor 



Cockl
Enviro
 

 

Conte
1  Intro

1.1 

1.2 

1.3 

1.4 

2  The

2.1 

2.2 

2.3 

2.4 

2.4.
2.4.
2.4.
2.4.
2.4.
2.4.

2.5 

2.5.
2.5.
2.5.
2.5.
2.5.

2.6 

2.6.
2.6.
2.6.
2.6.

3  Pro

3.1 

3.2 

3.2.
3.2.
3.2.

4  Des

4.1 

4.2 

4.3 

4.3.
4.3.
4.3.

4.4 

4.5 

4.6 

4.7 

4.8 

4.9 

4.10 

le Bay M
onmenta

ents 
oduction .....

Value and 

Secretary’s

Structure o

Contributio

e Site and its

Site Locati

Site Conte

Site Descr

Existing M

  Harbour.1
  Harbour.2
  Harbour.3
  Conven.4
  Cockle B.5
  Docksid.6

Land Base

  Australia.1
  Harbour.2
  Internat.3
  IMAX B.4
  Cockle B.5

Existing Ac

  Boat Ac.1
  Pedestr.2
  Vehicle .3
  Public T.4

posed Deve

Objectives

Overview o

  Western.1
  Eastern.2
  Propose.3

sign and Just

Design Do

Imperative

Analysis o

  Option 1.1
  Option 2.2
  Option 3.3

Design Re

Design Ph

Functional

Peer Revie

Footprint .

Future Pro

Urban Stru

arine Str
al Impact

...................

Permissibilit

s Environme

of the EIS ...

ons .............

 Locality .....

ion ..............

ext ...............

ription ..........

Marine Structu

rside Jetty ...
rside Promen
rside Steps .
tion Wharf ..
Bay Marina .

de Pavilion ..

ed Developm

an National M
rside Shoppi
ional Conven
uilding ........
Bay Wharf C

ccess ..........

ccess ...........
rian Access .
Access ......

Transport .....

lopment (the

s of the Propo

of the Propo

n Scheme Ov
 Scheme Ov
ed Hours of C

tification .....

ocumentation

es for Renew

f Alternatives

1 - Retain ....
2 - Upgrade 
3 - Replace .

equirements 

hilosophy .....

l Considerati

ew by the Au

...................

oofing ..........

ucture and S

ructures 
t Stateme

...................

ty of Develop

ental Assessm

...................

...................

...................

...................

...................

...................

ure Developm

...................
nade ...........
...................
...................
...................
...................

ment .............

Maritime Mu
ng Centre ...
ntion Centre 
...................

Complex ......

...................

...................

...................

...................

...................

e proposal) ..

osal ............

sal ..............

verview.......
verview .......
Construction

...................

n..................

wal ...............

s .................

...................

...................

...................

...................

...................

ons ............

uthority’s Des

...................

...................

iting ............

 Renewa
ent 

....................

pment ..........

ment Require

....................

....................

....................

....................

....................

....................

ment ............

....................

....................

....................

....................

....................

....................

....................

seum (ANMM
....................
Sydney (ICC

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................
 and Operat

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

sign and Dev

....................

....................

....................

al  

....................

....................

ements ........

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

M) ...............
....................
C Sydney) ...
....................
....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................
ion ...............

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

velopment A

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

Advisory Pane

....................

....................

....................

P

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

el .................

....................

....................

....................

Page | 1  

.......... 10 

.......... 10 

.......... 11 

.......... 14 

.......... 14 

.......... 15 

.......... 15 

.......... 16 

.......... 16 

.......... 18 

.......... 19 

.......... 19 

.......... 20 

.......... 20 

.......... 21 

.......... 22 

.......... 23 

.......... 24 

.......... 24 

.......... 24 

.......... 25 

.......... 25 

.......... 26 

.......... 26 

.......... 26 

.......... 27 

.......... 27 

.......... 28 

.......... 28 

.......... 28 

.......... 31 

.......... 32 

.......... 33 

.......... 34 

.......... 34 

.......... 34 

.......... 35 

.......... 35 

.......... 35 

.......... 35 

.......... 36 

.......... 36 

.......... 37 

.......... 39 

.......... 40 

.......... 40 

.......... 40 



Cockl
Enviro
 

 

4.11 

4.11
4.11

4.12 

4.13 

5  Con

5.1 

5.2 

5.3 

5.4 

5.4.
5.4.
5.4.

5.5 

5.6 

5.7 

5.7.
5.7.
5.7.
5.7.
5.7.
5.7.

5.8 

5.8.
5.8.
5.8.
5.8.
5.8.
5.8.
5.8.
5.8.

5.9 

6  Con

6.1 

6.1.
6.1.
6.1.

6.2 

6.2.
6.2.
6.2.
6.2.
6.2.
6.2.
6.2.

7  Con

8  Imp

8.1 

8.2 

8.3 

le Bay M
onmenta

Capacity a

  Western1.1
  Eastern1.2

Form & Ma

Signage a

nsultation ....

Consultatio

Summary 

Consultatio

Consultatio

  Phase 1.1
  Phase 2.2
  Phase 3.3

Stakeholde

Communic

Consultatio

  Authorit.1
  Governm.2
  Governm.3
  Other G.4
  Tenant .5
  On-wate.6

Analysis o

  Potentia.1
  Perman.2
  Location.3
  Views o.4
  Opportu.5
  Passeng.6
  Height o.7
  Ancillary.8

Summary 

nsideration o

Governme

  NSW 20.1
  A Plan f.2
  Draft Sy.3

Statutory C

  State En.1
  Sydney .2
  Darling .3
  State En.4
  Sydney .5
  Sydney .6
  Contribu.7

nstruction Me

pact Assessm

Constructi

Cumulative

Social Imp

arine Str
al Impact

and Sizing Co

n Scheme ...
 Scheme ....

ateriality ......

nd Interpreta

...................

on Report ...

of Findings f

on Objective

on Programm

1: Pre-DA ....
2: Pre-Constr
3: Constructio

er Analysis .

cation Chann

on Complete

ty Internal Co
ment Authori
ment Authori

Government A
Briefings .....
er Licensee B

f Outstandin

al Impacts on
nent Berthing
n of Wharf ...
of Promenade
unities to Opt
ger Shelter .
of Wharf Free
y Facilities fo

of Public Au

of Policies an

ent Policies a

021 (2011) ..
for Growing S
ydney Sub-re

Consideratio

nvironmenta
Regional En
Harbour Dev
nvironmenta
Environmen
Harbour For

utions ..........

ethodology a

ment ............

on Impacts .

e Impacts ...

pacts ...........

ructures 
t Stateme

onsideration

...................

...................

...................

ation Points .

...................

...................

from Consult

es ................

me ..............

...................
ruction ........
on ...............

...................

nels .............

ed to Date ...

onsultation ..
ities & Indus
ities – SEAR
Authorities a
...................
Briefings .....

g Consultatio

n Barangaroo
g/Boat Storag
...................
e Substructu
timise Seatin
...................
eboard .......
or Permanen

thority Cons

nd Plans ......

and Guideline

...................
Sydney 2031
egional Strate

ns ...............

l Planning Po
nvironmental
velopment P
l Planning Po

ntal Planning 
reshores and
...................

and Staging .

...................

...................

...................

...................

 Renewa
ent 

s .................

....................

....................

....................

....................

....................

....................

tation Proces

....................

....................

....................

....................

....................

....................

....................

....................

....................
try Bodies –

RS Comment
nd Industry B
....................
....................

on Issues ....

o Ferry Hub .
ge in Cockle 
....................

ure from Wes
ng and Shade
....................
....................

nt Berthing of

ultation as R

....................

es ................

....................
1 (2014) .......
egy NSW (20

....................

olicy (State a
 Plan (Sydne
lan No.1 ......
olicy No. 64 
Policy No.55

d Waterways
....................

....................

....................

....................

....................

....................

al  

....................

....................

....................

....................

....................

....................

....................

ss ................

....................

....................

....................

....................

....................

....................

....................

....................

....................
Briefing the 

ts .................
Bodies .........
....................
....................

....................

....................
Bay .............
....................
stern Scheme
e .................
....................
....................
f Commercia

Required by S

....................

....................

....................

....................
008) ............

....................

and Regiona
ey Harbour C
....................
– Advertising
5 – Remedia

s Developme
....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................
Project ........
....................
....................
....................
....................

....................

....................

....................

....................
e .................
....................
....................
....................

al Vessels ....

SEARs .........

....................

....................

....................

....................

....................

....................

al Developme
Catchment) 2
....................
g and Signag
ation of Land
ent Control P
....................

....................

....................

....................

....................

....................

P

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

ent) 2011 .....
2005 ............
....................
ge ...............

d ...................
lan ..............
....................

....................

....................

....................

....................

....................

Page | 2  

.......... 42 

.......... 42 

.......... 43 

.......... 44 

.......... 44 

.......... 46 

.......... 46 

.......... 46 

.......... 46 

.......... 47 

.......... 47 

.......... 47 

.......... 47 

.......... 47 

.......... 48 

.......... 48 

.......... 48 

.......... 48 

.......... 49 

.......... 49 

.......... 49 

.......... 49 

.......... 50 

.......... 50 

.......... 50 

.......... 50 

.......... 51 

.......... 51 

.......... 51 

.......... 51 

.......... 51 

.......... 52 

.......... 56 

.......... 56 

.......... 56 

.......... 56 

.......... 56 

.......... 56 

.......... 57 

.......... 57 

.......... 58 

.......... 59 

.......... 59 

.......... 59 

.......... 59 

.......... 60 

.......... 62 

.......... 62 

.......... 62 

.......... 63 



Cockl
Enviro
 

 

8.3.
8.3.
8.3.
8.3.
8.3.
8.3.

8.4 

8.4.
8.4.
8.4.
8.4.
8.4.
8.4.

8.5 

8.5.
8.5.
8.5.
8.5.
8.5.
8.5.
8.5.
8.5.

8.6 

8.6.
8.6.
8.6.
8.6.
8.6.
8.6.

8.7 

8.7.
8.7.
8.7.

8.8 

8.9 

8.10 

8.10
8.10
8.10

8.11 

8.11
8.11
8.11
Wha
8.11
8.11
8.11
8.11
8.11

8.12 

8.12
8.12
8.12
8.12
8.12

le Bay M
onmenta

  Potentia.1
  Existing.2
  Employm.3
  Transpo.4
  Public S.5
  Conclus.6

Public Acc

  Potentia.1
  Existing.2
  Propose.3
  Propose.4
  Access .5
  Conclus.6

Visual Imp

  Potentia.1
  Visual Im.2
  Visual Im.3
  Visual Im.4
  Visual Im.5
  Visual Im.6
  Visual Im.7
  Conclus.8

Event Man

  Potentia.1
  Existing.2
  Propose.3
  Constru.4
  Event P.5
  Conclus.6

Sustainabi

  Potentia.1
  Impact A.2
  Conclus.3

Sea Level 

Infrastructu

Waste Ma

  Operatio0.1
  Waste M0.2
  Conclus0.3

Heritage Im

  Potentia1.1
  Archaeo1.2
  Assessm1.3

arves ..........
  Assessm1.4
  Assessm1.5
  Assessm1.6
  Historic 1.7
  Conclus1.8

Navigation

  Potentia2.1
  Review 2.2
  Assessm2.3
  Conside2.4
  Assessm2.5

arine Str
al Impact

al Issues .....
g Community
ment Opport
ort Infrastruct
Safety Impac
sion and Prop

cess Impacts

al Issues .....
g and Future 
ed Open Spa
ed Uses/Exis
Impacts duri

sion and Prop

pacts ...........

al Issues .....
mpact on La
mpact on Wa
mpact on Pri
mpact on the
mpact of Sto
mpact Asses
sion & Propo

nagement & 

al Issues .....
g Situation an
ed Events an
uction Impact
Plan of Manag
sion and Prop

ility .............

al Issues .....
Assessment 
sion and Prop

Rise ...........

ure Servicing

nagement ...

onal Waste S
Management
sion and Prop

mpacts ........

al Issues .....
ological Pote
ment of Imp
...................
ment of Impa
ment of Impa
ment of Impa
Seawall & H

sion and Prop

n Safety .......

al Issues .....
of Existing B

ment of Vess
eration of Me
ment of Marit

ructures 
t Stateme

...................
y Facilities an
tunities ........
ture Impact A

ct Assessmen
posed Additi

s ..................

...................
Public Acces

ace and Link
sting Public D
ing Construc
posed Additi

...................

...................
nd Uses Alo
ater Uses of 
ivate Propert
e Scenic Qua
orage of SHF
ssment of Re
sed Mitigatio

Recreationa

...................
nd Capacity .
nd Recreatio
ts on Events
gement .......
posed Additi

...................

...................

...................
posed Additi

...................

g .................

...................

Strategy ......
t Impacts du
posed Additi

...................

...................
ential ...........
pact on Mar
...................
act on Pyrmo
act on Darling
acts Associat
Heritage Acce
posed Additi

...................

...................
Boating Activ
sel Movemen
easures to En
time Access 

 Renewa
ent 

....................
nd Services I
....................
Assessment.
nt .................
onal Mitigati

....................

....................
ss Impact As
ages Impact

Domain Inter
ction .............
onal Mitigati

....................

....................
ng the Fores
Cockle Bay 
ties and Sign
ality of Cockl
FA Vessels a
ecreational B
on Measures

l Capacity ....

....................

....................
nal Capacity
...................

....................
onal Mitigati

....................

....................

....................
onal Mitigati

....................

....................

....................

....................
ring Constru
onal Mitigati

....................

....................

....................
ritime Archa
....................
ont Bridge ....
g Harbour W
ted with Rem
ess Opportu
onal Mitigati

....................

....................
vities & Impac
nts during Op
nsure Safety
Impacts dur

al  

....................
mpact Asses
....................
....................
....................
on Measures

....................

....................
ssessment ...
t Assessmen
rface Impact 
....................
on Measures

....................

....................
shore ...........
and Darling 

nificant Vanta
e Bay ..........
nd Barges, i

Boating Facili
s ...................

....................

....................

....................
y ...................
....................
....................
on Measures

....................

....................

....................
on Measures

....................

....................

....................

....................
ction ............
on Measures

....................

....................

....................
aeological Re
....................
....................

Woodward Wa
moval of Harb
nities ...........
on Measures

....................

....................
ct of Proposa
perational Ph
y of Recreatio
ring Construc

....................
ssment ........
....................
....................
....................
s ..................

....................

....................

....................
nt ..................
Assessment
....................
s ..................

....................

....................

....................
Harbour ......
age Points ...
....................
ncluding on 
ity ................
....................

....................

....................

....................

....................

....................

....................
s ..................

....................

....................

....................
s ..................

....................

....................

....................

....................

....................
s ..................

....................

....................

....................
emains Ass
....................
....................
ater Feature 
bourside Jett
....................
s ..................

....................

....................
al .................
hase ............
onal Users ...
ction Phase .

P

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................
t ..................
....................
....................

....................

....................

....................

....................

....................

....................
Pyrmont Brid
....................
....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................
ociated with
....................
....................
...................
ty ................
....................
....................

....................

....................

....................

....................

....................

....................

Page | 3  

.......... 63 

.......... 63 

.......... 63 

.......... 63 

.......... 63 

.......... 64 

.......... 65 

.......... 65 

.......... 65 

.......... 65 

.......... 65 

.......... 65 

.......... 66 

.......... 66 

.......... 66 

.......... 66 

.......... 67 

.......... 67 

.......... 70 
dge .... 70 
.......... 71 
.......... 74 

.......... 75 

.......... 75 

.......... 75 

.......... 76 

.......... 78 

.......... 78 

.......... 78 

.......... 79 

.......... 79 

.......... 79 

.......... 79 

.......... 80 

.......... 80 

.......... 80 

.......... 80 

.......... 81 

.......... 81 

.......... 82 

.......... 82 

.......... 82 
h Former 
.......... 82 
.......... 82 
.......... 83 
.......... 83 
.......... 83 
.......... 84 

.......... 85 

.......... 85 

.......... 85 

.......... 86 

.......... 86 

.......... 87 



Cockl
Enviro
 

 

8.12

8.13 

8.13
8.13
8.13
8.13
8.13

8.14 

8.14
8.14
8.14
8.14
8.14
8.14
8.14
8.14
8.14

8.15 

8.15
8.15
8.15
8.15
8.15
8.15

8.16 

8.16
8.16
8.16
8.16
8.16
8.16
8.16
8.16

8.17 

8.17
8.17
8.17
8.17
8.17
8.17
8.17
8.17
8.17

9  Sum

10  A

11  C

 

 

le Bay M
onmenta

  Conclus2.6

Transport,

  Potentia3.1
  Existing3.2
  Propose3.3
  Constru3.4
  Conclus3.5

Water Qua

  Potentia4.1
  Constru4.2
  Baseline4.3
  Constru4.4
  Water L4.5
  Geotech4.6
  Water Q4.7
  Operatio4.8
  Conclus4.9

Flora and 

  Potentia5.1
  Constru5.2
  Baseline5.3
  Constru5.4
  Operatio5.5
  Conclus5.6

Air Quality

  Potentia6.1
  Sensitiv6.2
  Existing6.3
  Air Qua6.4
  Assessm6.5
  Dust Ma6.6
  Acid Su6.7
  Conclus6.8

Noise & Vi

  Potentia7.1
  Noise &7.2
  Existing7.3
  Constru7.4
  Assessm7.5
  Constru7.6
  Constru7.7
  Noise a7.8
  Conclus7.9

mmary of Ad

Approvals Re

Conclusion & 

arine Str
al Impact

sion and Prop

 Traffic and 

al Issues .....
g Situation ...
ed Change to
uction Impact
sion and Prop

ality and Con

al Issues .....
uction Impact
e Conditions

uction Effects
Licensing Req
hnical Consid

Quality Monit
onal Phase I
sion and Prop

Fauna ........

al Issues .....
uction Impact
e Conditions

uction Effects
onal Phase C
sion and Prop

y & Odour ....

al Issues .....
ve Receptors
g Environmen
lity Criteria ..
ment of Cons
anagement .
lphate Soils 

sion & Propo

ibration .......

al Issues .....
& Vibration Re
g Acoustic En
uction Noise &
ment Method

uction Noise A
uction Vibratio
nd Vibration 

sion and Prop

ditional Envi

equired ........

Justification

ructures 
t Stateme

posed Additi

Parking Impa

...................

...................
o Developme
ts ................
posed Additi

ntamination .

...................
t Assessmen
 ..................

s Assessmen
quirements a
derations an
oring Progra
mpacts .......
posed Additi

...................

...................
t Assessmen
 ..................

s Assessmen
Consideratio
posed Additi

...................

...................
s ..................
nt ................
...................
struction Imp
...................
...................
sed Addition

...................

...................
eceivers .....
nvironment ..
& Vibration C
d for Constru
Assessment
on Assessm
Impacts dur
posed Additi

ronmental M

...................

n of the Propo

 

 Renewa
ent 

onal Mitigati

acts .............

....................

....................
ent ...............
....................
onal Mitigati

....................

....................
nt Methodolo
....................
nt .................
and other Ap
d Acid Sulph

am ................
....................
onal Mitigati

....................

....................
nt Methodolo
....................
nt .................
ns ...............
onal Mitigati

....................

....................

....................

....................

....................
pacts ............
....................
....................

nal Mitigation

....................

....................

....................

....................
Criteria .........
uction Vibratio
 ...................
ent ..............

ring Operatio
onal Mitigati

Mitigation Mea

....................

osal .............

al  

on Measures

....................

....................

....................

....................

....................
on Measures

....................

....................
gy ...............
....................
....................

pprovals .......
hate Soils .....
....................
....................
on Measures

....................

....................
gy ...............
....................
....................
....................
on Measures

....................

....................

....................

....................

....................

....................

....................

....................
n Measures ..

....................

....................

....................

....................

....................
on ...............
....................
....................

onal Phase ...
on Measures

asures to be

....................

....................

s ..................

....................

....................

....................

....................

....................
s ..................

....................

....................

....................

....................

....................

....................

....................

....................

....................
s ..................

....................

....................

....................

....................

....................

....................
s ..................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................
s ..................

e Implemente

....................

....................

P

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

ed ................

....................

....................

Page | 4  

.......... 87 

.......... 89 

.......... 89 

.......... 89 

.......... 89 

.......... 90 

.......... 91 

.......... 92 

.......... 92 

.......... 93 

........ 100 

........ 102 

........ 110 

........ 110 

........ 110 

........ 110 

........ 111 

........ 113 

........ 113 

........ 113 

........ 114 

........ 120 

........ 137 

........ 137 

........ 139 

........ 139 

........ 139 

........ 141 

........ 143 

........ 144 

........ 144 

........ 145 

........ 145 

........ 146 

........ 146 

........ 146 

........ 146 

........ 149 

........ 150 

........ 152 

........ 154 

........ 155 

........ 155 

........ 156 

........ 158 

........ 159 



Cockle Bay Marine Structures Renewal  
Environmental Impact Statement 
 

Page | 5  
 

Appendices 
1. Secretary’s Environmental Assessment Requirements (SSD 6611) 

2. Design Documentation: Site Survey 

3. Design Documentation: Drawings 

4. Design Documentation: Geotechnical Report 

5. Quantity Surveyor’s Report 

6. Maritime Archaeological Survey and Heritage Impact Statement 

7. Navigation and Safety Assessment 

8. Transport and Parking Impact Assessment 

9. Water and Sediment Impact Assessment 

10. Flora & Fauna Impact Assessment 

11. Air Quality Impact Assessment 

12. Noise and Vibration Impact Assessment 

 

Figures 
Figure 1: Aerial photo showing the location of Cockle Bay relative to Sydney’s CBD 

Figure 2: Locality Plan 

Figure 3: Context Plan 

Figure 4: Lots and DP’s Relevant to the Proposed Development 

Figure 5: Existing Structures within Cockle Bay Waterway 

Figure 6: Existing Structures – Harbourside Jetty 

Figure 7: Existing Structures – Harbourside Promenade 

Figure 8: Existing Structures – Harbourside Steps 

Figure 9: Existing Structures – Convention Wharf 

Figure 10: Existing Structures – Cockle Bay Marina 

Figure 11: Existing Structures – Dockside Pavilion 

Figure 12: Land Based Development surrounding Cockle Bay 

Figure 13:  Artist’s Impression of the ICC Sydney Redevelopment on the Western Shore of Cockle Bay 

Figure 14:  Artist’s Impression of the Ribbon Redevelopmeet on the Southern Shore of Cockle Bay 

Figure 15: Pedestrian Access Points 

Figure 16: Car Parking Locations 

Figure 17: Layout of Proposed Scheme 

Figure 18: Overlay of Proposed Scheme over Existing 

Figure 19: Model Perspective of Western Scheme 

Figure 20: Model Perspective of Eastern Scheme 

Figure 21: Artist’s Impression of ICC Sydney with Cockle Bay as the Water Forecourt 

Figure 22: Proposed Scheme showing Functional Overlays 

Figure 23: Cockle Bay Event 

Figure 24: Western Scheme Showing Connection with Landside Circulation Confluences 

Figure 25: Commercial Vessel Casual Berthing Statistics in Cockle Bay Oct 2012-Sept 2013 

Figure 26: Precedent Images informing Materiality 



Cockle Bay Marine Structures Renewal  
Environmental Impact Statement 
 

Page | 6  
 

Figure 27: Extract from SREP showing Cockle Bay Zoning 

Figure 28: Construction Staging 

Figure 29: Indicative Potential Visual Impact of Various Development Scenarios 

Figure 30:  Artists Impression of View from Stage 1 of the Darling Square Development  

Figure 31: Primary View Corridors 

Figure 32: Photomontage of Proposed Scheme (View North) 

Figure 33: Urban Landscape showing ICC Sydney and Ribbon Developments (View South) 

Figure 34: Model Perspective showing Visual Impacts adjacent to Pyrmont Bridge 

Figure 35: Immediate and Intermediate View Catchments 

Figure 36:  Before Renewal: Photo View East 

Figure 37:  After Renewal: Photo Montage of Proposal (View East) 

Figure 38 Cockle Bay Events Viewing Capacity 

Figure 39: Spatial Arrangement showing Dedicated Events Spaces 

Figure 40: Existing Events Barges stored adjacent to Pyrmont Bridge 

Figure 41: Precedent Images for Proposed Events Barges 

Figure 42: View showing Existing Extent of Heritage Seawall Concealment 

Figure 43:  Dive Survey Image showing Bethnic Habitat & Evidence of Burrowing within the Project 
area (Source: Cosmos Archaeology Pty Ltd, 2015) 

Figure 44:  Dive Survey Footage of Aquatic Vegetation on Piles within the Project Area (Source: 
Cosmos Archaeology Pty Ltd, 2015) 

Figure 45:  Dive Survey Footage of Fish Occupying Habitat around Piles within the Project Area 
(Source: Cosmos Archaeology Pty Ltd, 2015) 

Figure 46:  Air Quality Assessment – Locality Map 

Figure 47:  Air Quality Assessment – Windrose Plots – Fort Denison BOM AWS, 2008 - 2013 

Figure 48:  Noise & Vibration Assessment – Locality Map 

 

Tables  
Table 1:  Location of response to SEARs issues in the EIS  

Table 2:  Location of response to matters raised in Attachment 1 to the SEARs  

Table 3: Footprint Analysis 

Table 4:  Vessels by size in Sydney Harbour 

Table 5: Stakeholder Consultation Phases 

Table 6: Summary of Public Authority Consultation 

Table 7: Response to SREP Considerations 

Table 8: Construction Impact Section References 

Table 9:  Indicative Contribution to Potential Visual Impact 

Table 10:  View Analysis for the Eastern Scheme of the Proposal 

Table 11: Comparison of Magnitude of Change  

Table 12:  Water Quality & Contamination – Section References addressing SEARs Key Issue 9 

Table 13:  Water Quality & Contamination – Types of Effects as Categorised in the Study 

Table 14:  Water Quality & Contamination – Criteria for Assessing the Magnitude of Effects for 
Sediment Disturbance and Water Quality 



Cockle Bay Marine Structures Renewal  
Environmental Impact Statement 
 

Page | 7  
 

Table 15:  Water Quality & Contamination – Criteria for Assessing Sensitivity 

Table 16:  Water Quality & Contamination – Assessment Matrix 

Table 17:  Water Quality & Contamination – Impact Significance Definitions 

Table 18:  Water Quality & Contamination – Likelihood Categories 

Table 19:  Water Quality & Contamination – Severity Criteria for Unplanned Events 

Table 20:  Water Quality & Contamination – Unplanned Event Impact Significance Matrix 

Table 21:  Water Quality & Contamination - Water Quality Results at Pier 26, Darling Harbour – April 
and May 2014 

Table 22:  Water Quality & Contamination - Water Quality Results at Barangaroo Headland Park – 
2013 and 2014 

Table 23:  Water Quality & Contamination - Potential Interactions Matrix 

Table24: Summary of Water & Sediment Impact Residual Effects 

Table25: Bethnic Assemblages in Seabed Sediments at Barangaroo (as cited in MPR Pty Ltd, 2014) 

Table26: Flora & Fauna - Potential Interactions Matrix 

Table 27: Summary of Flora & Fauna Impact Residual Effects 

Table 28:  Air Quality – Long Term Averages for Observatory Hill 

Table 29:  Air Quality – Existing Ambient Pollutant Concentrations – Rozelle Monitoring Station 

Table 30:  Air Quality – NSW EPA Air Quality Impact Assessment Criteria 

Table 31:  Noise & Vibration Receiver List 

Table 32:  Human Comfort Vibration Goals – PCPV (mm/s) 

Table 33: Vibration Levels and Human Perception of Motion - PPV 

Table 34: Guideline Values for Vibration Velocity 

Table 35: Assumed Equipment Schedules 

Table 36: Measured Vibration Levels from Various Construction Plant 

Table 37: Summary of Additional Mitigation Measures  

 

 

Abbreviations 
ANMM   Australian National Maritime Museum 

EIS   Environmental Impact Statements 

ICC Sydney  International Convention Centre Sydney 

SEARs   Secretary’s Environmental Assessment Requirements  

SEPP   State Environmental Planning Policy 

  



Cockle Bay Marine Structures Renewal  
Environmental Impact Statement 
 

Page | 8  
 

Executive Summary 
This Environmental Impact Statement (EIS) is submitted to the Minister for Planning and Environment 
in support of a State Significant Development Application for the renewal of marine structures at 
Cockle Bay, Darling Harbour.  The proposed development is submitted pursuant to Part 4 of the 
Environmental Planning and Assessment Act 1979 and Schedule 2 of State Environmental Planning 
Policy (State and Regional Development) 2011. 

The owner and applicant is Sydney Harbour Foreshore Association (the Authority). The Authority is a 
crown applicant. 

Context 

Cockle Bay is central to the function and appeal of Darling Harbour and supports the future success 
of the new International Convention Centre (ICC Sydney), due to open in late 2016.  Darling Harbour 
is one of the most popular visitor destinations in Sydney, attracting over 26 million people a year.  It is 
a place of gathering and celebration.  The proposed renewal of marine structures within Cockle Bay 
aims to retain the international standard of this precinct, improve public access and safety and deliver 
improved event and recreational opportunities.  

The Authority is committed to creating extraordinary places the world talks about and the new facilities 
at Cockle Bay will be unique within Sydney Harbour.  A number of alternatives were considered 
including doing nothing and undertaking a basic safety upgrade.  These alternatives come with high 
maintenance costs or upgrade costs and will not resolve underlying conflicts between users of the 
bay.  The proposed renewal represents a total reconfiguration of existing facilities to better meet user 
requirements and contribute to Sydney’s premier place of celebration. 

Consultation 

The Authority has undertaken extensive consultation in developing the proposal in accordance with 
the NSW Government’s Major Project Consultation Guidelines 2005 and all planned pre-DA 
consultation is complete.  The consultation process was commenced at the earliest point in the 
process and has informed the design.  The proposal as documented appropriately responds to all 
stakeholder input and feedback, with only minor exception. 

The Proposed Development (the proposal) 

The proposal is permissible within the bay under the provisions of Darling Harbour Development Plan 
No.1. 

The proposal seeks demolition of existing marine structures in Cockle Bay and their replacement with 
new floating facilities; one on each side of the Bay.  Both facilities will be accessible to all people at all 
tides.  Each contains a drop-off and pick-up zone which complies with the safety requirements of a 
public wharf.  

The proposal will enhance functionality of the bay for public events, replace existing maritime 
structures which are at the end of their useful life and create a contemporary forecourt to ICC Sydney.  
The renewed public facilities will reaffirm Cockle Bay as a place for people. 

The western scheme will replace a clutter of ageing structures and replace them with a single 
streamlined facility comprising a floating public wharf and associated access systems.  It will provide 
access for charter and tourism vessels, private water transport vessels and water taxis to pick up and 
drop off passengers.  The facility will enhance the area for public entertainment and events in and 
around ICC Sydney and Darling Harbour. 

The eastern scheme replaces the existing marina with a smaller recreational boating facility which will 
provide short stay visiting opportunities for up to 40 recreational vessels between 10 and 15 metres in 
length.  Up to six of the berths may be used for permanent storage of event service vessels or charter 
vessels.  The facility will also include a water taxi rank, an events staging area and storage for event 
barges.  This facility will enliven and activate the waterway ensuring a vibrant bay that can be enjoyed 
by 97 per cent of recreational boat owners. 

The proposal provides for shared use of Cockle Bay, safe navigation, access for people with a 
disability, retention of major view corridors and visual de-cluttering.  The proposal will reduce the 
amount of water occupied by structures by 17 per cent.   
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Impact Assessment 

Non-construction Impacts 

The environmental impacts of the proposal have been assessed considering all matters raised in the 
SEARs.  The assessment found the proposal would result in an improvement on current conditions in 
relation to: 

 Social impacts, including community facilities and services, employment opportunities, transport 
infrastructure, public safety and accessibility 

 Navigation Safety 
 Public Access 
 Transport and accessibility 
 Visual amenity 
 Event management and recreational capacity 

No adverse impact was identified in relation to sustainability and operational impacts, including sea 
level rise, infrastructure servicing and waste management. 

The proposal has no direct or indirect heritage impacts on Pyrmont Bridge, the Darling Harbour 
Woodward Water Feature or the South Steyne.  There is an acceptable impact on possible 
archaeological remains associated with former wharves and works will be done with an Exception 
under Section 139(4) of the Heritage Impact Act 1977. 

Construction Impacts 

Construction will be staged with consideration to the precinct’s busy events programme and is 
expected to take place during February-May 2016 and August-December 2016. 

Even though construction is planned concurrent with other major developments in the precinct, the 
proposal is not expected to result in cumulative construction impacts. 

The impact of construction on the events programme is expected to be minimal.  Vehicular, 
pedestrian and maritime access impacts during construction are also expected to be minimal. 

Construction will not generate any material vibration impacts on identified receivers. 

Despite the specification of screwed piles, there will be minor exceedances of the noise management 
level at some receivers during the works.  However, these are considered acceptable in light of the 
surrounding uses.  The proposal has identified appropriate noise mitigation measures and will 
implement best practice management strategies during construction. 

Minor air quality impacts are anticipated; appropriate mitigation measures and best practice 
management strategies will be implemented during construction. 

Water quality and sediment and flora and fauna impacts have been assessed variously as minor, 
negligible and ALARP (as low as reasonably possible).  All recommendations in the impact 
assessments will be incorporated in construction of the proposal. 
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1 Introduction 
This Environmental Impact Statement (EIS) is submitted to the Department of Planning and 
Environment as a State Significant Development for the renewal of the marine structures for public 
transport and recreation purposes within Cockle Bay, Darling Harbour.  The proposal will ensure the 
longevity, usability and public safety of these public facilities while contributing to a high quality urban 
environment and reducing occupation of the waterway.  

The EIS has been prepared by Sydney Harbour Foreshore Authority (the Authority) and Environet 
Consultancy Pty Ltd.  

The EIS describes the proposal, the subject site and its locality, and addresses relevant 
considerations and impacts associated with the proposal. 

1.1 Value and Permissibility of Development 

The value of the proposal is in the order of $20 million.  The Minister for Planning is the relevant 
consent authority with reference to SEPP (State and regional development) 2011 as the development 
is located within Darling Harbour and exceeds $10 million.   

The proposal is permissible with consent with reference to the Darling Harbour Development Control 
Plan No 1 under which development for the purposes of transport facilities and recreation are 
permitted.  

 

 

Figure 1: Aerial Photo showing Location of Cockle Bay relative to Sydney’s CBD 
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1.2 Secretary’s Environmental Assessment Requirements 

The Department of Planning and Environment provided the Secretary’s Environmental Assessment 
Requirements (SEARs) for the proposal to the Authority on 13 August 2014.  A copy of the SEARs is 
included in Appendix 1.  Matters raised in the SEARs are addressed in the sections and appendices 
of the EIS as referenced in Tables 1 and 2 below. 

Table 1: Location of Responses to SEARs in EIS 

Issue identified in SEARs EIS Section Reference Appendix 
Reference

1.Environmental Planning Instruments, Policies and 
Guidelines 

6 Consideration of Policies and 
Plans 

N/A 

2. Design and Justification 

a) Details on the proposed design of all structures including
construction plans and drawings and methods of 
construction; 

b) The adequacy of marina design in accordance with the 
relevant Australian Standards 

c) Design quality with specific consideration to the foot print
proposed materials and colours, waterfront interface, 
setbacks and visual impacts of all proposed structures 
and berthed vessels. 

d) Justification for development as a whole, in particular the
number of berths and the size of occupation of the 
waterway; and 

e) An assessment of the need for on-water boat storage 
(including boat length, height and type) in the locality and
region, including justification or any proposed changes to
existing berthing facilities 

 
a) Appendix 3 Drawings and         

4.4 Design Requirements 
 

b) 4.8 Footprint 
 
c) 4.12 Form & Materiality and      

8.5 Visual Impacts 
 
 
d) 4.2 Imperatives for Renewal and 

4.11 Capacity & Sizing 
Considerations 

e) 5.8.2 Permanent Berthing/Boat 
Storage in Cockle Bay 

 
 

N/A 

3. Public Access 

a) Consideration of existing and future opportunities/ 
benefits for public access to and along the foreshore and
waterfront including pedestrian linkage improvements; 

b) Identification of proposed open space, public domain and
linkages with and between other public domain spaces, 
including the waterfront; 

c) Details on the interface between the proposed uses, 
public domain 

 

a) 8.4.2 Existing & Future Public 
Access Impact Assessment 

b) 8.4.3 Proposed Open Space and 
Linkages Impact Assessment 

c) 7.4.4 Proposed Uses/Existing 
Public Domain Interface Impact 
Assessment 

N/A 

4. Navigation and Safety 

a) A review of existing boating activities in the area and 
an assessment of the impact of the development on 
water based traffic, waterway access (including 
equity), waterway sharing and existing users of Cockle 
Bay and Darling Harbour in the vicinity of the marina; 

b) Consideration of the potential impacts of increased 
vessel movements likely to be generated by the 
proposal (if any) on the existing users of Cockle Bay 
and Darling Harbour and ferry operations at the King 
Street, Sydney Aquarium and Pyrmont Bay Wharves; 
and 

c) Consideration of measures to ensure the safety of any 
recreational users of Cockle Bay and Darling Harbour. 

 

a) 8.12.2 Review of Existing 
Boating Activities & Impact of 
Proposal 

 
b) 8.12.3 Assessment of Vessel 

Movements during  Operational 
Phase 
 

c) 8.12.4 Consideration of 
Measures to Ensure Public 
Safety of Recreational Users 

Appendix 7 

5. Visual Impacts 

Including an assessment of the visual impact of the 
proposal, particularly on: 
a) Land uses along the foreshore areas of Cockle Bay and 

Darling Harbour; 
b) Water uses of Cockle Bay and Darling Harbour 
c) Private properties and significant vantage points in the 

public domain; and 
d) The scenic quality of Cockle Bay 

 
a) 8.5.2 Visual Impact on Land 

Uses Along the Foreshore 
b) 8.5.3 Visual Impact on Water 

Uses of Cockle Bay & Darling 
Harbour 

c) 8.5.4 Visual Impact on Private 
Properties and Significant 
Vantage Points 

d) 8.5.5 Visual Impact on the 
Scenic Quality of Cockle Bay 

N/A 
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6. Heritage 

a) The EIS is to include a Heritage Impact Statement 
(HIS) which must assess the likely impacts of the 
proposal on the significance of heritage items in the 
vicinity of the site including the Pyrmont Bridge, 
Woodward Water Feature and the former Sydney ferry 
and floating restaurant SS South Steyne; 

b) The HIS is also to include an assessment of any 
potential marine archaeological items or relics (both 
above and below water and under historical relation 
areas) that may be impacted by the proposal including 
strategies and procedures to be followed in the case of 
an unexpected discovery of items or relics of 
significance to indigenous and non-indigenous 
community. 

a) 8.11.4 Assessment of Impact 
on Pyrmont Bridge and     
8.11.5 Assessment of Impact 
on Darling Harbour Woodward 
Water Feature and            
8.11.6 Assessment of Impact 
Associated with the Removal of 
Harbourside Jetty 

b) 8.11.3 Assessment of Impact 
on Maritime Archaeological 
Remains 

Appendix 6 

7. Transport and Accessibility Impacts 

a) Demonstrate the provision of sufficient car parking in 
accordance with the relevant Australian Standards (AS 
3962-2001) and secure bicycle storage and amenities 
for the amended proposal having regard to 
accessibility of the site to public transport, local 
planning controls and Roads and Maritime Services 
(RMS) guidelines; and 

b) A Traffic Impact Assessment (TIA) is to be prepared in 
accordance with the RMS Guide to Traffic Generating 
Developments, considering traffic generation, any 
required road/ intersection upgrades, access 
measures to promote public transport usage and 
pedestrian and bicycle linkages resulting from the 
development. The TIA is to assess the cumulative 
impact of the proposal associated with other 
construction and operational activities on the site and 
the surrounding area. 

 
a) 8.13 Transport, Traffic and 

Parking Impacts 

 

 

b) 8.13 Transport, Traffic and 
Parking Impacts 

Appendix 8 

8. Flora and Fauna 

a) Assessment of potential impacts on any flora and 
fauna, including threatened species, populations or 
communities (e.g. Psodonia seagrass) or their 
habitats); and 

b) Recommendation of appropriate mitigation measures 
during construction and operation, including potential 
impacts of shading form fixed facilities and berthed 
vessels. 

 
a) 8.15.4 Construction Effects 

Assessment & 8.15.5 
Operational Phase 
Considerations 

b) 8.15.6 Conclusion and 
Proposed Additional Mitigation 
Measures 

Appendix 10 

9. Water Quality and Contamination 

a) Undertake an assessment of the potential impacts on 
water quality of Cockle Bay and Darling Harbour. 
Relevant consideration should be given to the National 
Water Quality Management Strategy: Australian 
Guidelines for Fresh and Marine Water Quality 
(ANZECC/ARMCANZ), the ANZECC Guideline and 
Water Quality Objectives in NSW (OEH) and Approved 
Methods for Sampling and Analysis of Water 
Pollutants in NSW (OEH); 

b) Assess the impacts of the proposal on surface and 
groundwater quality and hydrology. 

c) The assessment must include details of proposed 
erosion and sediment controls (during construction), 
the proposed stormwater management system (during 
operations) and management and mitigation measures 
for the containment of pollutants (e.g. fuel and 
sewage) and prevention of potential water quality 
impacts during operation; 

d) Assess the potential for the development to intercept 
groundwater, including predicted groundwater 
dewatering volumes and disposal methods; 

e) Assess the potential impact of the development on the 
groundwater flow paths and discharge flows; 
 

 
a) 8.14.4 Construction Effects 

Assessment 

 

 

 

b) 8.14.4.1 Screening & Scoping 
Results 

c) 8.14.4 Construction Effects 
Assessment &                         
8.14.8 Operational Phase 
Impacts 

 

d) 8.14.4.1 Screening & Scoping 
Results 

 
e) 8.14.4.1 Screening & Scoping 

Results 

Appendix 9 
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f) Identification of any water licensing requirements or 
other approvals required under the Water Act 1912 or 
Water Management Act 2000; 

g) Assess the geotechnical and contamination issues 
(including Acid Sulphate soils) associated with the 
construction of the development including the 
contamination status of the sediments to be disturbed, 
the impacts associated with disturbance of sediment, 
and the management and mitigation measures to be 
employed during marine works; and  

h) Include a suitable water quality monitoring system 

f) 8.14.5 Water Licensing 
Requirements & Other 
Approvals 

g) 8.14.6 Geotechnical 
Considerations and Acid 
Sulphate Soils &                           
8.10.3 Waste Management & 
8.16.6 Air Quality 

h) 8.14.7 Water Quality Monitoring 
Program 

10. Air Quality and Odour 

a) An Air Quality Impact Assessment including odour 
during construction and operation prepared in 
accordance with relevant Environment Protection 
Authority guidelines shall be submitted.  This 
assessment must consider any potential impacts on 
nearby private receptors. 

 

a) 8.16 Air Quality & Odour 
Impacts, including all 
subsections 

Appendix 11 

11. Noise and Vibration 

a) A Noise and Vibration Assessment during 
construction, operation and traffic prepared in 
accordance with relevant Environment Protection 
Authority guidelines shall be submitted.  This 
assessment must consider any potential impacts on 
nearby private receptors. 

 

a) 8.17 Noise & Vibration Impacts, 
including all subsections 

Appendix 12 

12. Waste Management 

a) Identify all potential sources of liquid waste and non-
liquid wastes as defined in the EPA’s Waste 
Classification Guidelines 2008.  The EIS should 
identify any waste that will be stored, separated or 
processed on the site and identify the procedures to be 
adopted to minimise, manage, dispose of this waste in 
accordance with the relevant standards and 
guidelines. 

 

a) 8.10 Waste Management 
Impacts, including all 
subsections 

N/A 

13. Sea Level Rise 

a) The EIS must assess the risk associated with sea level 
rise on the proposal. 

 

a) 8.8 Sea Level Rise Impacts 

N/A 

14. Infrastructure Servicing 

a) Detail the existing infrastructure on site and identify 
possible impacts on any such infrastructure form the 
proposal; 

b) Detail measures to mitigate the impacts on any 
infrastructure items, including proposed relocation; and 

c) Detail of water supply, consideration of water sensitive 
urban design and water conservation measures 

 

a) 8.9 Infrastructure Servicing 
 
 

b) 8.9 Infrastructure Servicing 
 

c) 8.9 Infrastructure Servicing 

N/A 

15. Social Impacts 

a) Consideration of social impacts including but not 
limited to potential impacts on existing community 
facilities and services, employment opportunities, 
transport infrastructure and public safety. 

 
a) 8.3 Social Impacts, including all 

subsections 

 

N/A 

16. Construction Impacts 

a) Identify measures to ameliorate construction impacts 
including to vehicular, pedestrian and maritime access, 
noise and vibration, air quality, erosion and sediment 
control, water quality and waste management 

 

a) 8.1 Construction Impacts, 
including  Table 8: Construction 
Impact Section References 

Appendices 
8-12 

17. Event Management 

a) As assessment of event management and recreational 
capacity, including passive and active recreational 
opportunities; and 
 

b) If events are proposed within the public domain, an 
event plan of management must be provided.  This 
plan will also inform traffic and maritime management 

 

a) 8.6.2 Existing Situation and 
Capacity & 8.6.3 Proposed 
Events and Recreational 
Capacity & 8.6.4 Construction 
Impacts on Events 

b) 8.6.5 Event Plan of 
Management 

N/A 
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18. Staging 

a) Detail regarding the staging of the proposed 
development 

 

a) 7 Construction Methodology 
and Staging 

N/A 

19. Ecologically Sustainable Development (ESD) 

a) Identify how the development will incorporate ESD 
principles in the design, construction and ongoing 
operation phases of the development 

 

a) 8.7 Sustainability  

N/A 

20. Consultation 

a) Undertake an appropriate and justified level of 
consultation in accordance with Department’s Major 
Project Community Consultation Guidelines October 
2007. 

 

a) 5 Consultation 

N/A 

21. Contributions 

a) The EIS shall address applicable developer contributions
and/or details of any Voluntary Planning Agreement. 

 

a) 6.2.7 Contributions 

N/A 

Drawings N/A Appendix 3 

Site Survey N/A Appendix 2 

Locality Plan Figure 2  N/A 

 

Table 2: Location of Responses to Matters Raised in Attachment 1 to SEARS 

Government Authority  EIS Section Reference EIS Appendix 
Reference 

Port Authority of NSW 8.12 Navigation Safety 
8.14 Water Quality & Contamination

Appendix 7 
Appendix 9 

Sydney Water 8.9 Infrastructure Servicing N/A 
Heritage Council 8.11 Heritage Impacts Appendix 6 
Transport for NSW 8.12 Navigation Safety 

8.13 Transport, Traffic & Parking Impacts 
Appendix 7 
Appendix 8 

City of Sydney Issue (a) 8.5 Visual Impacts 
Issue (b) 8.5 Visual Impacts 
Issue (c) 8.2 Cumulative Impacts 
Issue (d) 8.2 Cumulative Impacts 
Issue (e): 4.11: Capacity and Sizing 
Considerations and 8.6 Event Management  & 
Recreational Capacity 
 

N/A 
N/A 
N/A 
N/A 
N/A 
 

Department of Primary 
Industries 

8.14 Water Quality & Contamination &                
8.15 Flora and Fauna 

Appendices 9 & 10 

 

1.3 Structure of the EIS  

The remainder of the EIS is structured as follows: 

2. The Site and its Locality 
3. Proposed Development 
4. Design and Justification 
5. Consultation 
6. Consideration of Policies and Plans 
7. Construction Methodology and Staging 
8. Impact Assessment 
9. Summary of Additional Environmental Mitigation Measures to be Implemented 
10. Approvals Required 
11. Conclusion and Justification of the Proposal 

1.4 Contributions  

The subject site is not within a development contributions area.  
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2.2 Site Context 

The Darling Harbour precinct, within which Cockle Bay sits, is located between Pyrmont and Sydney’s 
central business district.  

Immediately to the north of the Darling Harbour precinct is the Barangaroo urban renewal precinct.  
The Rocks and Circular Quay are to the north-east. 

To the east is the CBD including Hyde Park and the Botanic Gardens. 

To the west of the site is Pyrmont, Rozelle, Glebe, the Anzac Bridge and the Bays urban renewal 
precinct. 

 

 

Figure 3: Context Plan 

2.3 Site Description 

The real property description of the subject site is Lot 1010 DP1147364 which includes the entire 
waterway of Cockle Bay as well as much of the foreshore of Darling Harbour surrounding it.  The 
proposal has an interface to adjoining lots as shown in Figure 4. 

Cockle Bay and Darling Harbour were redeveloped in the late 1980’s and various minor additions and 
alterations have occurred in the intervening time. Darling Harbour is a major gathering place within 
Sydney for celebration and attracts 26.7 million visitors annually.  

Cockle Bay has an area of approximately 6.4 hectares and a perimeter of just over 1 kilometre.  The 
harbour depth varies from 2.5 metres to 8 metres. 

Cockle Bay is a low speed environment with a 4 knot speed limit applying. The geographic location of 
Cockle Bay means there is no through traffic and vessels entering the Bay do so to use facilities 
within the Bay.   
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Figure 4: Lots and DP’s Relevant to the Proposed Development 
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Figure 5: Existing Structures within Cockle Bay Waterway 

 

2.4 Existing Marine Structure Development 

Cockle Bay is currently developed with various marine structures.  The existing marine structures are 
shown on Figure 5 and described in more detail in the following pages. 
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2.5 Land Based Development 

The key land based features surrounding Cockle Bay can be characterised as a busy retail and 
entertainment precinct.  To the east and west of the Bay are the retail centres of Cockle Bay Wharf 
and Harbourside which are popular for dining.  To the south, Darling Harbour is being renewed with 
the new International Convention Centre Sydney under construction and renewal of the IMAX 
complex approved. The location of each of these major land-based developments are shown in 
Figure 12 below and described in further detail in the following pages. 

 

 

Figure 12: Land Based Development surrounding Cockle Bay 
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3 Proposed Development (the proposal) 
3.1 Objectives of the Proposal 

The Authority is seeking to renew the marine structures in Cockle Bay as part of the transformation of 
Darling Harbour. 

This proposal supports the Government’s vision of Darling Harbour as Sydney’s premier gathering 
place and leading urban entertainment precinct.  The design quality of the proposal will be keeping 
with the vision for Cockle Bay as the water forecourt of the new International Convention Centre 
Sydney. 

The proposal will optimise Cockle Bay as a unique events and activation space, whilst providing 
water-based transport and leisure options to International Convention Centre Sydney patrons, other 
precinct visitors and the people of Sydney. 

The specific objectives of the proposal can be summarised as follows: 

 Improve public safety and waterway access 
 Enable improved events delivery capability 
 Improve urban design and heritage outcomes 
 Enhance the visitor experience 
 Reduce visual impacts 
 Reduce ongoing maintenance burden 

3.2 Overview of the Proposal  

The proposal involves the demolition and removal of the following structures: 

 Harbourside Jetty  
 Harbourside Promenade  
 Harbourside Steps 
 Convention Wharf, including all piles, pontoon systems and fixed deck jetties 
 Marina, including all piles, pontoon systems and the fixed deck jetty with office accommodation 

It proposes to replace the existing marine structures with two new public facilities as follows: 

 On the western side of the bay – a floating pontoon system accessible by a number of ramps 
incorporating a 45 metre drop-off and pick-up zone for passengers of charter and tourism 
vessels, private water transport services and water taxis.  The facility will service ICC Sydney 
and the broader Darling Harbour precinct. 

 On the eastern side of the bay - a floating pontoon system accessible by two ramps configured 
to provide 40 short stay berths for visiting recreational vessels up to 15 metres in length, a water 
taxi drop off and pick up zone, and an event staging and event barge storage area.  Flexibility is 
sought to use up to 6 of the short stay berths for permanent storage of charter and service 
vessels. 

The new facilities will cover an area of approximately 3400m2 and result in a reduction of area of 
water occupied by structures by 17 per cent and a reduction in alienated water of 30 per cent. 

Both facilities will be accessible to all people under all tidal conditions. 

The layout of the proposed scheme is shown in Figure 17.  An overlay of the existing arrangement is 
shown in Figure 18 in blue. 
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Figure 17: Layout of Proposed Scheme 
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Figure 18: Overlay of Proposed Scheme over Existing 
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4 Design and Justification 
4.1 Design Documentation 

Design documentation for the proposal has been prepared by Mott MacDonald, Maritime Engineering 
Division and Woods Bagot Architects.  Drawings are included at Appendix 3. 

4.2 Imperatives for Renewal 

The key reasons for renewal of the marine structures in Cockle Bay at this time are: 

Asset risk management.  The existing marine structures in Cockle Bay present compliance risk and 
are at or near the end of their useful life.  Significant investment is required in the short term to 
maintain existing functionality.  Rather than maintaining the existing assets or replacing like-for-like, 
an opportunity exists to achieve significant functional, heritage and urban design outcomes by re-
designing the existing infrastructure.  This provides a cost effective alternative with benefits not 
achievable without completely redeveloping the infrastructure. 

Authority’s corporate objectives.  The Authority aims to create extraordinary places the world talks 
about and recognises Cockle Bay as the water forecourt of the new ICC Sydney. As owner of Cockle 
Bay and its surrounds, it aims to modernise facilities in the bay to support Darling Harbour’s strategic 
economic value as NSW’s leading precinct for meetings, conferences, exhibitions and entertainment.  
The Government’s $3 billion investment in the new ICC Sydney demands a level of design quality and 
aesthetic consistent with that investment. 

The NSW Government’s Sydney Harbour and maritime agenda.  The NSW Government, through 
its recently released Plan for Growing Sydney, has reaffirmed its commitment to improving public 
access to the harbour and its foreshores, and maintaining its ongoing role as a focus for major civic 
events and celebrations.  Cockle Bay is central to delivering on that commitment as it is the most 
highly visited harbourside destination in Sydney, providing rare access for recreational vessels to the 
CBD.  The Sydney Harbour Boating Destinations Plan, part of the Government’s Maritime Policy 
Agenda, is designed to increase the number of services and amenities available to the general 
boating public on Sydney Harbour.   

 

 

Figure 21: Artist’s Impression of ICC Sydney with Cockle Bay as the Water Forecourt 
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4.4 Design Requirements 

The design is based on the project Functional Brief, developed in consultation with the Authority’s 
Project Working Group, TfNSW Maritime Management Centre and the NSW Commercial Vessels 
Association, representing maritime users of the proposed facilities.  The design has been developed 
in consultation with the operator of the new facilities (Sydney Harbour Foreshore Authority), the 
Authority’s in-house strategic planning, heritage and event management experts, external project 
stakeholders including neighbouring ground lease tenants and relevant Government authorities.  
Details of external consultation can be found in Section 5: Consultation. The design will comply with 
all applicable legislation, design codes and guidance material including the following: 

 AS1428 – 2009 Design for Access & Mobility (Parts 1-4) 
 AS 2159: ‘Piling - Design and Installation’  
 AS 3962 – 2001: ‘Guidelines for Design Of Marinas’  
 AS 1170.2 – 2002: ‘Structural Design Actions – Part 2: Wind Actions’  
 AS 4997 – 2005: ‘Guidelines for the Design of Maritime Structures’  
 AS 5100.2 – 2004: ‘Bridge Design – Part 2: Design Loads’  
 AS/NZS 3000 – 2007: ‘Electrical Installations’  
 AS 2419.1 – 2005: ‘Fire Hydrant Installations - System Design, Installation and Commissioning’  
 The Building Code of Australia (BCA)  
 Disability Discrimination Act 1992 
 Disability Standards for Accessible Public Transport 2002 
 Maritime Safety Act 1998 
 ‘Engineering Standards and Guidelines for Maritime Structures’, NSW Waterways Authority, 

2005  
 ‘Procedure for the Assessment of Public Ferry Wharf Safety’, NSW Maritime, August 2007  
 ‘Guidelines for the Design of Fender Systems’, PIANC, 2002  
 ‘Report of Working Group 41: Guidelines for Managing Wake Wash from High Speed Vessels’, 

PIANC, 2003  
 ‘Approach Channels A Guide for Design’, PIANC, June 1997  
 “Inventory of Inspection and Repair Techniques of Navigational Structures”, PIANC Report No. 

119 – 2013  
 ‘Coastal Engineering Manual’, US Army Corp of Engineers, 2002  
 ‘Western Harbour Design Guidelines’, Sydney Harbour Foreshore Authority, 2014  
 ‘Boating Destinations Plan’, NSW Maritime  
 ‘Cockle Bay Marine Structures Strategic Plan’, Arup, 2012  
 ‘New Wharf in Cockle Bay Feasibility Study and Options Analysis’, Arup, 2013  
 ‘Cockle Bay Marine Structures Redevelopment Project Design RFT Document - 101100435, 

Sydney Harbour Foreshore Authority, 2014  

4.5 Design Philosophy  

The design philosophy has been informed by the objectives of the proposal described in Section 3.1 
and is based on creating: 

People-friendly Facilities:  The design seeks to respects the original design intent for conversion of 
Darling Harbour from an obsolete railway goods yard to a place for the people in 1988.  The focus 
was on prioritising pedestrian access, opening the harbour to visiting vessels and establishing a 
foreshore promenade linked into the valley floor open space system. 

A Unified Aesthetic:  The design provides for a unified experience with surrounding developments.  
The design team has coordinated with developments currently in planning or construction across the 
Darling Harbour precinct, including ICC Sydney and the Ribbon (IMAX redevelopment), and responds 
to the Authority’s Draft Public Realm Manual that seek to establish an integrated design approach to 
these developments and ensure an appropriate interface with the City of Sydney’s public domain 
space that connect to the precinct. 

A less cluttered Cockle Bay:  Further to consolidating structures, the aim of de-cluttering the built 
form on the edge of the bay is developed through integration of elements into single design forms – 
doing more with fewer elements, and integrating functions rather than applying additional overlays.  
For example, piles, signage and lighting are integrated in the main structures rather than applied as 
separate objects into the scheme.  Seating and rest points are seamlessly integrated and grow out of 
the form of the structure rather than land on it as individual elements. 
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A Unique Identity and Experience:  Being at the same level as the water is a rare experience in the 
inner city.  The need for a floating pontoon on the western edge provides an opportunity to make a 
series of new public spaces, space for embarking/disembarking passengers that creates a more 
intimate setting on the water, contrasting to the scale of the surrounding landside development.  In 
addition there is an opportunity to: 

 Bring the sense of the water closer to the edge by minimising ‘fixed’ attachment points of 
elements to land based structure 

 Clearly differentiating elements on the water from ‘fixed’ concourse and land based structure 
through form and material 

Opening up Views:  A number of opportunities were identified to open up views from surrounding 
areas to the waterway and to historic elements.  Realigning the short stay berthing arms of the facility 
on the eastern side of the bay and enlarging fairways enables new view corridors to be established 
over the waterway.  The berthing of smaller vessels and grading of their size and the length of 
berthing arms provide an opportunity to improve visibility of the Pyrmont Bridge from the south.  More 
significant opportunities for expanding views were identified under the western scheme with removal 
of fixed structures which currently block views to the Pyrmont Bridge and the rare 1850s-1870s 
remnant original Darling Harbour seawall. 

Seamless Waterfront Interface:  The waterfront interface has been carefully considered and the 
proposal seeks to: 

 Provide safe and accessible access at all interfaces 
 Considers the siting of landside connection points to minimise circulation impacts at landside 

confluences 
 Minimise view impacts 

4.6 Functional Considerations 

Cockle Bay is Sydney’s premier foreshore celebration space and is one of the most unique water 
spaces in the world. 

A key criterion for the proposal is to separate the conflict between events and maritime uses.  In doing 
so, there will be more clarity around operations and usage, concentrating commercial vessel 
movements to the west, near the entry channel and visiting recreational vessels to the east and 
freeing up the south of the bay for events. 

This clears the stage for enhanced visitor experiences, facilitating safer and more efficient maritime 
activity alongside on-water events.  De-cluttering the bay is an enabler for state agency collaborations 
to stage unique on-water events and activations, reinforcing Sydney as an international destination. 

The design seeks to consolidate existing structures and reduce the existing conflict of use between 
maritime use and the staging of on-water events and activations.  The scope of the design also 
removes existing uses that are currently not supported by planning policy such as office 
accommodation, ticketing and back of house operations and berthing for a floating restaurant and 
function centre. 

The existing structures have been built over a period of time in response to changing needs and the 
result is a collection of structures that, although useful in isolation, present conflict of use that does 
not collectively meet the needs of stakeholders.   There are currently three wharf structures in the 
bay.  The siting of the existing Convention Wharf presents a conflict of use because the south of the 
bay is used to stage on-water events and activations.   
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Figure 22: Proposed Scheme showing Functional Overlays 

 

The western scheme consolidates the existing three wharf structures in to a single fit for purpose 
facility, sized and designed to safely accommodate all anticipated commercial vessels.  The layout of 
the scheme has been established to ensure all non-events uses can operate without risk or hindrance 
during the staging of most events, including fireworks.  Both facilities are outside the 65mm shell 
fireworks displays typical in the bay.  Notwithstanding this capacity, it will be necessary to close the 
bay to all maritime use during major events such as the Boat Show and New Year’s Eve celebrations. 
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Figure 23: Cockle Bay Event 

 

4.7 Peer Review by the Authority’s Design and Development Advisory Panel 

The Authority established the Design and Development Advisory Panel to provide prompt, objective 
and expert advice to the Authority on a range of significant Authority projects as they move from 
planning and design to delivery.  The Panel’s informal critique and comment on work in progress is 
intended to enable designs to be refined and projects effectively delivered in accordance with best 
practice.  

The terms of reference for the Design and Development Advisory Panel are: 

 Encourage excellence in design and development; 

 Provide an external perspective that enriches and contributes to the decision-making 
capabilities of the Authority to ensure successful urban renewal of its sites; 

 Enable design refinement to projects involving property development, economic development, 
architecture, urban planning and heritage conservation. 

Current members of the Panel have expertise in architecture, planning, heritage and urban design. 

The Panel was supportive of the proposal and provided the following feedback: 

 Expressed an opinion that the recreational boating facility on the eastern shore should be made 
as widely available to the general boating public as possible 

 Provided the following suggestions for optimising the amenity of the western scheme: 

o Minimise the separation of the western scheme from the landside promenade whilst 
ensuring public safety 

o Maximise viewing space in shade of bridge 

o Consider views from western scheme into the substructure of the promenade 

o Avoid the use of railings and barriers where possible 

Matters raised by the Advisory Panel requiring further investigation are analysed in Section 5.8. 
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4.8 Footprint 

A key consideration in the design was to reduce the extent of on-water structures to enable more 
effective use of the waterway. 

The following is a summary of the structures on water and alienated water and demonstrates a 30% 
reduction in alienated water and a 17% reduction in structure on water. 

Table 3: Footprint Analysis 

 Existing Proposed

 Structure, m2 Alienated Water, m2 Structure, m2 Alienated Water, m2 

Western Scheme 2509 346 2336 1515 

Eastern Scheme 1586 7100 1078 3721 

Totals 4095 7446 3414 5236 

 

Note that the western scheme alienated water figure includes the 5m separation of the public wharf 
access from the promenade and that this is provided for public safety reasons.  Refer Section 4.11 for 
capacity and sizing considerations.  

4.9 Future Proofing 

Whilst the capacity of the facilities has been given careful consideration, future demand for the 
facilities is subject to a number of variables outside the control of the project.  The design responds to 
this by providing layouts for the facilities that can be expanded, subject to the relevant public and 
navigation safety considerations and planning approval.  Berthing capacity at the floating public wharf 
can be duplicated to the south and the recreational boating facility can be extended to the west.  The 
use of modular proprietary pontoon systems also enables flexibility. Whilst not anticipated, the design 
is future proofed for increased demand beyond current forecasts. 

4.10 Urban Structure and Siting 

The design respects the original Darling Harbour design principles of:   

 Valley floor pedestrian precinct 
 Harbour edge public promenade 
 Convenient pedestrian entries 

Three points of confluence in the public realm on the western shore make natural connection points to 
the new wharf and access arrangement.  Refer Figure 24 below. 

Connection to these nodes reinforces clarity of wayfinding decision points, and eases pedestrian 
flows by connection at these more generous spaces. 

As well as providing access to vessels loading and unloading passengers, the western scheme 
provides a new public realm experience for the inner harbour – being directly on the water and acting 
as an extension of the public realm. 

The siting of the public wharf is based on feasibility studies undertaken by ARUP and is based on 3 
key factors: 

 Proximity to ICC Sydney 
 Separation of events and maritime uses in the bay 
 Compliance with the Darling Harbour design principles and connectivity to the landside precinct 

Given the primary importance of ICC Sydney to the Darling Harbour precinct, a location in convenient 
proximity to the ICC Sydney facilities was a primary consideration.  This consideration has been 
accommodated in the design, whilst ensuring the required separation of the wharf to enable the 
effective and efficient delivery of events in the bay.  The wharf is located far enough south to be within 
easy walking distance to the ICC forecourt and far enough north to be out of the designated events 
zone.  This enables maximum utilisation efficiency of the wharf and the bay.   

The final siting of the public wharf is a short walk from ICC Sydney’s forecourt.  The design of the 
ramp connection to the ICC Sydney forecourt provides for a unique on water experience and sense of 
arrival. 
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The northern connection provides access to the Australian National Maritime Museum / Pyrmont 
confluence and the mid-way connection provides short and convenient access to the promenade.  
The mid-way access is also provided as a dedicated access to the drop-off and pick-up zone when 
the north and south connections are closed during crowd conditions, as experienced during major 
events.  The access arrangements will include appropriate segregation mechanisms for crowd 
control. 

The layout of the northern connection near the Australian National Maritime Museum allows for 
appropriate separation from the bridge pier to the east and from shallow water to the west.  The 
routing of the access under the bridge is deliberate from an access point of view and also provides 
the unique opportunity for viewing the substructure of the heritage listed Pyrmont Bridge and the only 
section of original seawall in Darling Harbour, dating from 1850-1870.  A large part of this rare seawall 
is currently obscured by structures.  A discrete heritage interpretation breakout area will be provided 
at this location with a small amount of seating for visitors to enjoy the heritage experience this location 
offers. 

The separation of the western scheme from the edge of the landside promenade is 5m.  This 
separation has been determined by safety considerations and minimises the risk of persons jumping 
or falling from the promenade onto the new structures.  From an aesthetic perspective, this separation 
provides for a sense of being on water, rather than the new structures appearing as an extension of 
the land. 

    

Figure 24: Western Scheme showing Connection with Landside Circulation Confluences 
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4.12 Form & Materiality 

The majority of the existing structures are robust in scale, with a number of fixed deck components at 
promenade level, office accommodation above promenade level and a large number of visible steel 
piles.  The design of the proposal seeks to reduce built form bulk and is of a much more discrete 
scale and nature.  Access ramps will gradually fall to water level and on-water components will be 
floating.  This results in improved views from the promenade and a sense of de-cluttering.  There will 
be no visible piles other than at the main berthing face of the drop-off and pick-up zone on the 
western side of the Bay.  Telescopic piles will be integrated with the pontoon systems.  Way-finding 
and informational signage, seating and lighting will be integrated with structural forms. 

The proposal will result in increased visibility throughout the precinct by: 

 Ensuring views from ground level entry points to the precinct terminate in water and not 
permanent structures 

 Reducing the height, footprint and bulk of structures 
 Removal of office accommodation and other non-maritime uses from the waterway  
 Increasing visibility to the bridge by layout changes and limitation to vessel sizes 
 Increasing visibility to the heritage seawall 
 Minimising the extent to which the public visiting berths push into the sight line across the bay 

Refer Section 8.5 for consideration of visual impacts. 

The entire scheme will be manufactured from proprietary pontoon systems with timber decking 
throughout.  The single material of a consistent timber surface creates an identifiable singular 
structure on the edge of the bay.  The use of timber respects the maritime heritage of the site, whilst 
providing a contemporary and minimalist feel.   

The western scheme will be seamlessly integrated in to the existing fixed deck timber boardwalk 
around the southern shore of Cockle Bay.  New ramps will connect to both the existing boardwalk at 
the lower level and to the promenade level above. 

4.13 Signage and Interpretation Points 

Signage will be integrated into the design, rather than placed as a separate overlay.  Three levels of 
signage are required: 

 Primary wayfinding– main directional signage indicating name, route to wharf and  public 
berths, plus informational notifications (no swimming, no cycling, no fishing etc) 

 Informational reminder – signage at main activity points, with reminders for no swimming, 
fishing or  berthing 

 Interpretive signage – information outlining legacy and history of Cockle Bay.  This signage 
will be integrated directly into the material and finishes of the structures where possible. 

Signage will be in accordance with the Authority’s Draft Public Realm Manual, Heritage Interpretation 
Strategy and Signage Policy. 
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Figure 26: Precedent Images Informing Materiality 
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5 Consultation 
5.1 Consultation Report 

The Authority has undertaken extensive consultation in developing the proposal and all pre DA 
consultation is now complete.   

Consultation has been undertaken in accordance with the Department’s Major Project Community 
Consultation Guidelines October 2005 and a detailed Consultation Log has been maintained. 

5.2 Summary of Findings from Consultation Process 

The consultation process was commenced at the earliest point in the process and has informed the 
design of the proposal.  In general, stakeholders’ input was sought proactively and resulted in 
requirements being accommodated in the project as it developed.  It is considered that the proposal 
as documented appropriately responds to all stakeholder inputs and feedback, with minor exception 
as analysed at Section 5.8: Analysis of Outstanding Consultation Issues.   

The Authority has consulted with each of the authorities nominated in the SEARs and a summary of 
this consultation is provided at Section 5.9. 

5.3 Consultation Objectives 

The Authority’s consultation objectives for this proposal include: 

 Ensuring that factual information about the proposal is available to people with an interest 
 Allowing the community and relevant stakeholders to have their say in the assessment process 
 Bringing new information and ideas to the project 
 Avoiding unnecessary delays by addressing stakeholder concerns prior to lodgement 
 Providing an opportunity for the negotiation of outcomes acceptable to both the proponent and 

community 
 Enhancing the Authority’s reputation in the community 

The Authority has organised, resourced and documented the consultation process and aimed to: 

 Consult early 
 Commit adequate resources to consultation 
 Clearly describe who has been consulted and what issues were raised 
 Demonstrate how the issues raised during the consultation process have been addressed in the 

environmental assessment 

The Authority has given consideration to the nature of the proposal and the extent of its likely 
environmental, social and economic impacts and the level of consultation required in the SEARs and 
has sought to: 

 provide adequate opportunity for those individuals and organisations likely to have an interest in 
to express their views 

 accurately and widely distribute information regarding the nature of the proposal (letters to key 
stakeholders, newsletters, project webpage) 

 encourage, consider and keep records of community and stakeholder feedback  
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5.9 Summary of Public Authority Consultation as Required by SEARs 

The Authority has consulted with each of the authorities nominated in the SEARs.  Initial concept 
plans were issued and authorities were briefed in November 2014.  Table 6 below summarises 
feedback provided by the authorities at the briefing and in subsequent meetings and conversations, 
and the proposal’s response. 

Table 6: Summary of Public Authority Consultation  

Issue Response

City of Sydney Council 

What will be done with the existing barges 
used for events?  Where will these vessels 
be stored? 

In response to these comments, the design was modified to provide 
dedicated storage for event barges as part of the eastern scheme  

Are any shade structures proposed on the 
new facilities? 

No shade structures are proposed on the facilities because of the 
visual impact they present.  Some shade will be available at the 
interpretation area immediately to the south and in the partial 
shadow of the bridge.  Refer Section 5.8 for further details 

Transport for NSW  

Generally interested in a reduction in number 
of marina berths and limit on sizes of 
vessels. Confirmed Sydney Ferries would in 
future only stop at Pyrmont Bay south of 
Barangaroo but that private ferry operators 
could utilise Barangaroo for transfer 
purposes into Cockle Bay 

The recreational boating facility will have 10 fewer berths than the 
existing marina.  Further recreational vessels using the facility will 
be limited to 15 metres in length to improve navigation safety and 
minimise risk of damage to heritage listed Pyrmont Bridge (the 
existing marina includes 14 x 18m berths and 2 x 24m berths)  

Concerns about increased water traffic in the 
Darling Harbour waterway and possible 
impacts on Barangaroo ferry operations 

No net increase in vessel traffic in Darling Harbour is anticipated as 
a result of the proposal.   

Refer Sections 4.11 for capacity & sizing considerations 

Refer Section 8.12 for navigation safety considerations 

If vessels are limited in size, where do the 
other vessels go which have been 
displaced?  

The Authority’s navigation safety consultant has recommended that 
commercial vessels servicing the bay are limited to 35m and 
recreational vessels are limited to 15m in length 

Only 3 of the 25 commercial vessels berthing in Cockle Bay during 
the twelve months prior to the closure of the former convention 
centre were longer than 35m.  This is equivalent to only 2% of the 
total berthings during the period.  These vessels have access to 
nearby berths at King Street Wharf, Casino Wharf, Pyrmont Bay 
Wharf and Aquarium Wharf.  

Most of the vessels currently using the marina are between 7m and 
14m. 97% of vessels using Sydney Harbour are under 14 m in 
length 

Displacement impacts are therefore expected to be minimal.  Refer 
5.7.6 for further details 

Anticipate no significant traffic or parking 
issues with intensity of development not 
increasing. 

Key issue will be a traffic management plan 
for construction 

Attention to the pedestrian maritime interface 
will be required 

A traffic management plan will be prepared for the construction 
phase of the proposal 

Refer 8.13 for transport, traffic and parking impacts 

The proposal improves the pedestrian maritime interface by 
providing access to and from vessels for all people at all tides. The 
proposal complies with relevant Australian Standards and provides 
greater safety and a more logical and complementary flow and 
connection. 

Refer Sections 4.10 for urban structure and siting considerations 

Refer Section 8.4.4 for proposed uses/existing public domain 
interface considerations 
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Table 6: Summary of Public Authority Consultation (continued) 

Issue Response

Roads and Maritime Services 

Consider travel distance to landside 
connection points 

The travel distance from the wharf to the landside is informed by 
extent of the structure connecting the wharf to the landside, which 
in turn is determined by the need to safely handle the anticipated 
peak number of passengers, whilst not impacting on the 
circulation of the landside promenade.  Refer Section 4.12 for 
further detail 

Consider how boats will be prevented from 
dropping off at non-public wharf locations 

Suitable signage will be provided; mooring cleats/bollards will not 
be provided at non-wharf locations; the Authority’s ranger and 
coxswain services will manage non-compliance 

Ensure adequate segregation of public wharf 
from non-public wharf zones 

The public wharf will be adequately segregated.  RMS will 
reviewed the detailed design to assess compliance with public 
wharf safety requirements 

Consider passenger management and allow 
adequate space for 
waiting/embarking/disembarking passengers 
(up to 600 passengers) 

The wharf and access arrangements have been sized to safely 
and efficiently handle anticipated passenger volumes 

Refer Section 4.11.1 for western scheme sizing considerations 

Refer Section 7.1.4 for public safety & accessibility considerations 

Consider use of railings, ladders and 
lifebuoys 

Railings, ladders and lifebuoys will be provided as required by 
Australian Standards, RMS Public Wharf safety requirements and 
the findings of relevant risk analyses 

Consider management during fireworks The proposed scheme removes all structures from the exclusion 
zone of 65mm shell fireworks.  As the bay is closed during 
fireworks displays and no vessel movements are permitted, the 
wharf will be closed.  The Authority will manage public access 
during fireworks displays in accordance with its standard protocols 

Consider wave action and impact damage on 
structure 

This will be considered during detailed design and RMS will be 
consulted accordingly 

Port Authority of NSW 

Navigation channels and vessel priorities at 
Pyrmont Bridge to be resolved 

The Authority will consult with the Port Authority during detailed 
design to meet requirements 

Navigation safety including vessel circulation 
to be resolved 

The Authority will consult with the Port Authority during detailed 
design to meet requirements 

Consider operational phase protocols and 
how these will be enforced 

The Authority will consult with the Port Authority during detailed 
design to meet requirements 

Construction zone to be appropriately 
segregated through use of buoyage/pollution 
booms/lighting 

The Authority will consult with the Port Authority during detailed 
design to meet requirements 

Rangers to be on 24 hour call in case of 
incidents 

The Authority will consult with the Port Authority during detailed 
design to meet requirements 

Access to stormwater drains to be 
maintained during construction in case of 
pollution incident 

The Authority will consult with the Port Authority during detailed 
design to meet requirements 

Traffic management plan required  The Authority will consult with the Port Authority during detailed 
design to meet requirements 

Approval required for disturbance of seabed The Authority will consult with the Port Authority during detailed 
design to meet requirements 
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Table 6: Summary of Public Authority Consultation (continued) 

Issue Response

Environment Protection Authority 

Identification of proposed demolition and construction hours – see 
recommended standard hours (p.8) per Table 1 to the EPA’s  Interim 
Construction Noise Guideline at  
http://www.epa.nsw.gov.au/noise/constructnoise.htm 

Propose change to ICNG Saturday working 
hours 

Refer Section 3.2.3 for proposed 
construction hours and justification 

Full justification of any demolition and construction work that may be 
proposed to be undertaken outside the recommended standard hours 

Propose change to ICNG Saturday working 
hours 

Refer Section 3.2.3 for proposed 
construction hours and justification 

Intra-day respite periods (i.e. 3 hours on, 1 hour off) for highly 
intrusive demolition and construction activities such as saw cutting, 
jack hammering, rock breaking, piling and vibratory rolling; 

It is not considered that this will be required 

Refer Section 8.17.6 for construction noise 
assessment 

A comprehensive demolition and construction noise and vibration 
impact assessment, including the predicted noise impact footprint 
using the LAeq (15 minute) noise descriptor and additionally the LA1 
(1minute) noise descriptor for any night works (Note: a 5 dB 
adjustment factor applies to highly intrusive and annoying demolition 
and construction activities), 

Refer Section 8.17.4 for noise criteria 

Refer Section 8.17.6 for construction noise 
assessment 

Assessment of contamination of shore-side areas of the site and 
marine sediments (including ASS and PASS) – see the 1998 Acid 
Sulfate Soils Manual published by the NSW Acid Sulfate Soil 
Management Advisory Committee (ASSMAC) 

Refer Section 8.14.3 Baseline Conditions 
and 

8.14.6 Geotechnical Considerations and 
Acid Sulphate Soils 

Demolition and construction related waste classification, handling and 
management – see EPA’s Waste Classification Guidelines including –
http://www.epa.nsw.gov.au/resources/waste/091216classifywaste.pdf 

http://www.epa.nsw.gov.au/resources/waste/08446acidsulfsoils.pdf 

Refer Section 8.10.2 Waste Management 
Impacts during Construction 

Site preparation, demolition and construction phase dust control and 
management, including controls for works over harbour waters 

Refer Section 8.16 for air quality & odour 
impacts 

Site preparation, demolition and construction phase runoff and 
sediment control and management; 

No landside works are proposed 

Construction-related waste handling and management, particularly 
concrete waste and rinse water 

Refer Section 8.10.2 for waste 
management impacts during construction 

Determination of background noise levels in accordance with the 
principles and guidance material provided in the NSW Industrial Noise 
Policy 

Refer Section 8.17.3 for existing acoustic 
environment 

Operational noise and vibration impacts on noise sensitive receivers 
(especially surrounding residences both sides of the bay) arising from 
operational activities such as outdoor entertainment events, including 
sound checks in preparation for those events 

Refer Section8.17.8 for noise impacts 
during operational phase 

Identification of the capacity (i.e. number of vessels of all types) that 
the new marina would be capable of handling at any time – the marina 
operator may need an environment protection licence 

The recreational boating facility will provide 
40 berths.  This is less than the minimum 
80 listed in the Protection of the 
Environment Operations Act in Schedule 1 
and accordingly an environment protection 
licence is not required 

Details and justification of any proposed refuelling, maintenance or 
effluent pump out facilities 

No refuelling, maintenance or pump out 
facilities are proposed.  These are not 
required due to the short stay nature of the 
berthing 
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Table 6: Summary of Public Authority Consultation (continued) 

Issue Response 

Environment Protection Authority (continued)  

The EPA has also identified the noise from ‘beeper’ type plant 
movement alarms to be particularly intrusive and is aware of feasible 
and reasonable alternatives. Transport for NSW (nee Transport 
Construction Authority), Barangaroo Delivery Authority/Lend Lease 
and Leighton Contractors (M2 Upgrade project) have undertaken 
safety risk assessments of alternatives to the traditional ‘beeper’ 
alarms.  Each determined that adoption of ‘quacker’ type 
movement/reversing alarms instead of traditional beepers on all plant 
and vehicles would not only maintain a safe workplace but also deliver 
improved outcomes of reduced noise impacts on surrounding 
residents.       

Noted 

 

Interim Construction Noise Guideline Appendix C provides additional 
background material on this issue. 

Noted 

The proponent should commit to undertaking a safety risk assessment 
of construction activities to determine whether it is practicable to use 
audible movement alarms of a type that would minimise the noise 
impact on surrounding noise sensitive receivers, without 
compromising safety.    

This is not considered applicable to the 
proposed development which is a water 
based construction process, with materials 
brought in primarily by barge 

 

Will there be any dredging? No dredging is proposed 

Seeking confirmation that no long term layover of vessels proposed/ 
just drop off and pick up and no permanent berthing 

 

The recreational boating facility is 
proposed for short stay of recreational 
vessels for up to 24 hours with flexibility for 
six of those berths to be used for 
permanent berthing of event service 
vessels and charter vessels.   

It is noted the existing Cockle Bay marina 
allows permanent berthing of six 
commercial vessels.  The proposal does 
not increase the number of permanent 
commercial berths in the bay 

Water taxis will be permitted to wait at 
dedicated water taxi stops as long as they 
stay with their vessels 

Office of Environment and Heritage 

Is a Heritage impact assessment being undertaken? Yes – provided at Appendix 6 

Cockle Bay precinct has potential for submerged maritime sites Submerged sites have been considered.  
Refer Section 8.11.3 and Appendix 6 

Will there be any heritage impact on existing heritage items? Yes – Refer Section 8.11.3 and Appendix 6 
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7 Construction Methodology and Staging  
In order to evaluate the potential construction impacts for the proposal, the following process has been 
assumed:  

1. Site Establishment: Includes installation of hoardings on the land; all amenities and equipment 
will be on barges delivered via the waterway;  

2. Dismantling and removal of the existing structures: The existing timber structures and 
pontoons will be dismantled and removed; all piles will be removed, where possible; piles will 
be cut off at seabed level but if they cannot be removed or if removal may disturb a heritage 
relic (heritage will take precedence);  

3. Removal of the existing Harbourside Steps: The existing concrete steps will be sawn and 
removed using water based crane;  

4. Installation of piles: The timber and steel piles supporting the new structures will be installed 
using water based crane and piling rig; 

5. Installation of the structures: All pontoon systems will be proprietary timber-decked concrete 
floats manufactured off-site; these fixed structures will be delivered to the site by a service 
barge. The pontoons will be lifted onto the piles by water based crane; and  

6. Fit out of the wharf: Installation of services and signage will occur progressively following 
pontoon positioning.  

All demolition and construction will be undertaken using best practice environmental controls and 
using modern communications methods.  Works will be conducted from the waterway and all 
demolished material either recycled or disposed of at a licensed facility.  Screwed piles will be used to 
minimize noise impacts.  . 

The project will be constructed in stages to accommodate the precinct events and activation schedule. 
The following construction windows have been established through consultation with the Authority’s 
Events Team.  This team collaborates with the Department of Premier & Cabinet and the City of 
Sydney through EOG (Events Operations Group) in relation to interagency event coordination.  The 
following stages have been identified for construction (refer Figure 28 below): 

Stage 1 (NW Scheme) 

 February – May 2016 
 Demolish Harbourside Jetty, Harbourside Promenade and Harbourside Steps 
 Build new wharf and connection to ANMM 

Stage 2 (SW Scheme & Eastern Scheme) 

 August – November 2016 
 Demolish existing marina 
 Build new recreational boating facility and events pontoon 
 Demolish Convention Wharf and build connection to ICC Sydney 

 



Cockle Bay Marine Structures Renewal  
Environmental Impact Statement 
 

Page | 61  
 

 

Figure 28: Construction Staging 
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8 Impact Assessment 
8.1 Construction Impacts 

This section addresses SEARs Key Issue 16 as stated below: 

 Identify measures to ameliorate potential construction impacts including vehicular, pedestrian 
and maritime access, noise and vibration, air quality, erosion and sediment control, water 
quality and waste management 

Construction impacts are included along with operational impacts in the following sections: 

Table 8: Construction Impact Section References 

Construction Impact Section Reference

Vehicular Access 8.13.4 Construction Impacts ( Transport, Traffic and Parking) 

Pedestrian Access 8.4.5: Public Access Impacts during Construction (Public Access) 

Maritime Access 8.12.5 Assessment of Maritime Access Impacts during 
Construction Phase (Navigation Safety) 

Noise & Vibration 8.17.6 Construction Noise Assessment 

Air Quality 8.16.5 Assessment of Construction Impacts (Air Quality) 

Flora and Fauna 8.15.4 Construction Effects Assessment (Flora & Fauna) 

Water Quality, Erosion 
and Sediment Control 

8.14.4 Construction Effects Assessment (Water Quality) 

Waste Management 8.10.2 Waste Management Impacts during Construction 

Event Management 8.6.4 Construction Impacts on Events 

 

8.2 Cumulative Impacts 

The Authority has given consideration to the cumulative impacts of construction activity considering 
other developments underway in the precinct. 

There are no other waterfront public domain works planned by the Authority during the proposed 
construction stages. 

ICC Sydney and Four Points Hotel redevelopment will be in progress during construction of the 
proposal and the Ribbon redevelopment is also expected to be in construction during 2016.  
Construction of the proposal is not expected to conflict with these works or result in unacceptable 
cumulative impacts because: 

 Works will be undertaken from the water and will not interfere with landside construction access 
arrangements for other projects 

 The proposal has been staged to avoid major events and construction activities will be closely 
monitored for unanticipated impacts and compliance with approved mitigation measures 

 Noise and air quality impacts will be small and localised, occuring at some distance from 
concurrent developments 
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Figure 30:  Artists Impression of View from Stage 1 of the Darling Square Development  
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Figure 31: Primary View Corridors 

 

 
Figure 32: Photo Montage of Proposed Scheme (View North) 
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Figure 35: Immediate and Intermediate View Catchments    
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Table 10:  View Analysis for the Recreational Boating Facility 

 View Situation 

Factor 
View 1 

Promenade
View 2 

Pyrmont 
Bridge 

View 3 
Western 

Distributor 

View 4 
Commercial 

office 

View 5 
Residential 

 

Location to viewer 3 3 2 1 1 
Distance of view 3 3 2 2 1 
Period of view 2 2 1 3 3 
Scale or relative size 2 2 2 2 2 
Boat storage type 2 2 2 2 2 
Overall potential visual impact 2.4 2.4 1.8 2.0 1.8
Note:  High impact= 3, Medium impact = 2, Low impact = 1 

2. Magnitude of Proposed Change 

The recreational boating facility replaces an existing similar facility with one which is smaller both in 
overall footprint, capacity and size of vessels that can use it.  In general the magnitude of change will 
be positive resulting in reduced scale and visibility of the facility compared to the current situation, 
with reference to Table 11. 

Table 11: Comparison of Magnitude of Change  

 Existing Cockle Bay 
Marina 

Proposed 
Recreational 

Boating Facility 

Magnitude of Change

Footprint of structure 1586 m2 1078 m2 32 % reduction 

Number of vessels 50 40 20% reduction 

Maximum vessel size length 24 m 15 m 37% reduction 

 

 

Figure 36:  Before Renewal: Photo View East (Note structures in lower left corner are temporary event 
structures) 
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Figure 39: Spacial Arrangement showing Dedicated Maritime and Events Spaces 

The existing events barges (refer Figure 40 below) are currently moored at Pyrmont Bridge outside 
Harbourside, and are unsightly.  This storage location is not in keeping with the heritage status of the 
bridge. 

The proposal will provide the same number and size of events barges; they will be made from the 
same proprietary pontoon system as the rest of the eastern and western schemes and will be able to 
be attached to the events staging area when not in use for events.  The barges will be furnished with 
temporary seating for public use between events (refer Figure 41). 

In addition to enabling optimised event and activation delivery, the proposal seeks to provide more 
opportunities for people to enjoy being on and around the water through the following active and 
passive recreation opportunities: 

 more efficient water-based transport and charter vessel servicing to the bay 
 safer and more accessible facility for public boating activities 
 improved visibility of and better access to heritage 
 a better built environment for the public 

The proposal will provide new contemporary facilities whilst de-cluttering the bay by consolidating use 
and reducing on-water footprint.  The use of floating structures with telescopic piles and low 
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 Segregation of recreational and commercial vessels with appropriate management and 
enforcement during the operational phase 

6. The Harbour Master and Roads and Maritime Services will be consulted further with respect to 
their requirements for the operational phase of the proposal. 
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effects greater than negligible.  In addition the current regulatory requirements and industry best 
practices were considered.   

Once potential interactions were identified, they were charted using a colour-coded matrix (see Table 
23: Potential Interaction Matrix).  The different colours within the matrix indicate the level of potential 
impact based on the following criteria: 

Potential interactions between the activities and existing environment and uses were each classified 
into one of the following four categories: 

 No interaction: where the Project is unlikely to interact with the existing environment or 
interests (coded white); 

 Interaction possible, but not likely to be significant: where there is likely to be an 
interaction, but the resultant effect is unlikely to change baseline conditions in an appreciable or 
detectable way (coded light grey); and 

 Significant interaction: where there is likely to be an interaction, and the resultant effect has a 
reasonable potential to cause a significant effect on the existing environment or interests (coded 
dark grey). 

 Positive interaction: where there is likely to be an interaction that results in a beneficial effect 
on the existing environment or interests (coded with diagonal hatching). 

4. Environmental Baseline Definition 

To assess and define the Project components and the environmental baseline, two steps were 
undertaken: 

 Collection of relevant Project (and Project alternative) information; and 
 Collection of baseline data for the AOI or considered to be adequately representative of the 

area. 

A range of information was reviewed by ERM and incorporated into the Study including data from the 
following sources: 

 Project technical specifications and project details provided by SHFA; 
 Primary literature;  
 Published environmental studies of the AOI and surrounding areas; 
 Internet websites; and  
 A review of diver survey footage of the Project site collected in February 2015.  

Each data set was assessed for completeness, sufficiency and applicability for use in the Study.  

5. Assessing Condition and Sensitivity 

For the purposes of this Study, the existing ecosystem condition was also taken into account.  
ANZECC (2000) defines three categories of ecosystem condition and the required levels of 
protection.  These include; 

 High conservation/ecological value systems — effectively unmodified or other highly-valued 
ecosystems, typically (but not always) occurring in national parks, conservation reserves or in 
remote and/or inaccessible locations.  While there are no aquatic ecosystems in Australia and 
New Zealand that are entirely without some human influence, the ecological integrity of high 
conservation/ecological value systems is regarded as intact.  

 Slightly to moderately disturbed systems — ecosystems in which aquatic biological diversity 
may have been adversely affected to a relatively small but measurable degree by human 
activity.  The biological communities remain in a healthy condition and ecosystem integrity is 
largely retained.  Typically, freshwater systems would have slightly to moderately cleared 
catchments and/or reasonably intact riparian vegetation; marine systems would have largely 
intact habitats and associated biological communities.  Slightly– moderately disturbed systems 
could include rural streams receiving runoff from land disturbed to varying degrees by grazing or 
pastoralism, or marine ecosystems lying immediately adjacent to metropolitan areas. 

 Highly disturbed systems - These are measurably degraded ecosystems of lower ecological 
value.  Examples of highly disturbed systems would be some shipping ports and sections of 
harbours serving coastal cities, urban streams receiving road and stormwater runoff, or rural 
streams receiving runoff from intensive horticulture. 

Due to the current quality of both water and sediment within Darling Harbour, Cockle Bay and the 
greater Port Jackson estuary, the Project Area has been defined as a ‘Highly Disturbed System’.   
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8.15.2.2 Effects Assessment Methodology 

This section describes the Study methodology adopted for identifying and assessing impacts from the 
Project on the environment.  This methodology includes consideration of the activities, the physical 
and social conservation values affected by the activities, potential effects, and measures to avoid, 
remedy or mitigate adverse effects.   

There are four phases to the assessment process, which are outlined below. 

1. Identification of effects 
2. Evaluation of Impacts 
3. Identification of Mitigation Measures 
4. Evaluation of Residual Effects 

1. Phase One - Identification of Effects 

Environmental effects arise as a result of project activities interacting either directly or indirectly with 
the local environment.  Specific interactions can affect a number of environmental aspects or 
contribute to a wider cumulative effect.  The types of effect that may arise from the proposed works 
are outlined in Table 13.  

Certain effects may be scoped out due to their minor or negligible effect on the surrounding 
environment.  Any issue with the potential to have a significant effect is assessed in greater detail 
during the following phases.  

2. Phase Two – Evaluating Impacts 

Following the identification of potential environmental effects (Phase One), the significance of these 
effects was assessed, taking into account mitigation measures fundamental to the design of the 
Project.   

For the purposes of this Study, the following definition of significance has been adopted: 

An impact is significant if, in isolation or in combination with other impacts, it should, in the judgment 
of the Study team, be taken into account in the decision-making process, including the identification of 
mitigation measures and consenting conditions. 

Assessing the level of significance requires consideration of the likelihood and magnitude of the 
environmental effect, taking account of the geographical scale and duration of the impact in relation to 
the sensitivity of the key receptors and resources.  Criteria for assessing the significance of impacts 
stem from the following key elements: 

 The magnitude (including nature, scale and duration), of the change to the natural environment 
(for example, loss or damage to habitats or an increase in noise), which is expressed in 
quantitative terms wherever practicable. 

 The nature of the impact receptor, which may be physical, biological, or human, and its 
sensitivity.  Where the receptor is physical (e.g. a water body) its quality, sensitivity to change 
and importance are considered.   

 The likelihood (probability) that the identified impact will occur is estimated based upon 
experience and/or evidence that such an outcome has previously occurred.  . 

Effects predictions have been made using available data, but where significant uncertainty remains, 
this is acknowledged and an indication of its scale was provided. 

The significance of impacts is then defined, based on the sensitivity of the receptor as shown in 
Tables 14 and 15. 
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Table 13:  Water Quality & Contamination – Types of Effects as Categorised in the Study 

Type of 
Effect 

Definition 

Nature of Effect 

Negative 
An effect that is considered to represent an adverse change from the baseline, or to 
introduce a new undesirable factor. 

Positive 
An effect that is considered to represent an improvement to the baseline or to 
introduce a new desirable factor. 

Type of Effect 
Direct (or 
Primary) 

Effects that result from a direct interaction between a planned Project activity and the 
receiving environment. 

Secondary 
Effects that follow on from the primary interactions between the Project and its 
environment as a result of subsequent interactions within the environment 

Indirect 
Effects that result from other activities that are encouraged to happen as a 
consequence of the Project.  

Cumulative 
Effects that act together with other effects (including those from concurrent or planned 
future third party activities) to affect the same resources and/or receptors as the 
Project. 

Duration of Effect 
Temporary Effects are predicted to be of short duration and intermittent/occasional in nature. 

Short-term 
Effects that are predicted to last only for a limited period but will cease on completion 
of the activity, or as a result of mitigation/reinstatement measures and natural 
recovery. 

Long-term 
Effects that will continue over an extended period, but cease when the Project stops 
operating.  These will include effects that may be intermittent or repeated rather than 
continuous if they occur over an extended time period. 

Permanent 
Effects that occur during the development of the Project and cause a permanent 
change in the affected receptor or resource that endures substantially beyond the 
Project lifetime. 

Scale of Effect 

Local 
Effects on locally important environmental resources or restricted to a single habitat or 
biotope, a single (local) administrative area, a single community. 

Regional 
Effects on regionally important environmental resources or that are experienced at a 
regional scale as determined by administrative boundaries, habitat type or ecosystem. 

National 
Effects on nationally important environmental resources, affect an area that is 
nationally important, protected or have macro-economic consequences. 

International 
Effects on internationally important resources such as areas protected by International 
Conventions. 

Trans-
boundary 

Effects that are experienced in one country as a result of activities in another. 
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Table 14:  Water Quality & Contamination – Criteria for Assessing the Magnitude of Effects for 
Sediment Disturbance and Water Quality 

 
Sediment 

Disturbance/Quality 
Water Quality 

Negligible 
Immeasurable, undetectable 
or within the range of normal 
natural variation 

Immeasurable, undetectable or within the range of 
normal natural variation 

Small 
Minimal seabed disturbance/ 
change in sediment quality 

Slight change in water quality expected over a limited 
area with water quality returning to background levels 
within a few metres 

Medium 
Localised and/or short term 
disturbance of seabed/ 
change in sediment quality 

Temporary or localized change in water quality with 
water quality returning to background levels thereafter 

Large 

Widespread and/or long term 
disturbance or permanent 
change to the seabed/ 
sediment quality 

Change in water quality over a large area that lasts 
over the course of several months with quality likely to 
cause secondary effects on marine ecology 

Positive 

In the case of positive effects, it is generally recommended that no magnitude be 
assigned, unless there is ample data to support a more robust characterization.  It is 
usually sufficient to indicate that the Project will result in a positive effect, without 
characterizing the exact degree of positive change likely to occur. 

 

Table 15:  Water Quality & Contamination – Criteria for Assessing Sensitivity 

 Seawater and Air Quality

Low 
Existing quality is good and the ecological resources and human receptors that it 
supports are not sensitive to a change in quality. 

Medium 
Existing quality already shows some signs of stress and/ or supports ecological 
resources and human receptors that could be sensitive to change in quality. 

High 
Existing quality is already under stress and/ or the ecological resources and human 
receptors it supports are very sensitive to change (secondary ecological or health 
impacts are likely). 

 

For this assessment, four effects significance categories have been applied being: Negligible, Small, 
Medium, Large and Positive.  These categories of significance for environmental receptors are 
defined in Table 17 Impact Significance Definitions.   

Table 16:  Water Quality & Contamination – Assessment Matrix 

 
  

 
Sensitivity of Receptor

Low Medium High 

M
ag

n
it

u
d

e 
o

f 
E

ff
ec

t Negligible Negligible Negligible Negligible 
Small Negligible Minor Moderate 

Medium Minor Moderate Major 
Large Moderate Major Major 

Positive Minor Moderate Major 
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Table 17:  Water Quality & Contamination – Impact Significance Definitions 

Impact 
Significance 

Definition 

Negligible A resource/receptor (including people) will essentially not be affected in any way by 
a particular activity or the predicted effect is deemed to be ‘imperceptible’ or is 
indistinguishable from natural background variations. 

Minor A resource/receptor will experience a noticeable effect, but the effect magnitude is 
sufficiently small (with or without mitigation) and/or the resource/receptor is of low 
sensitivity/ vulnerability/ importance. In either case, the magnitude should be well 
within applicable standards. 

Moderate Within applicable standards, but falls somewhere in the range from a threshold 
below which the impact is minor, up to a level that might be just short of breaching a 
legal limit. The emphasis for moderate impacts is on demonstrating that the impact 
has been reduced to a level that is as low as reasonably practicable (ALARP). This 
does not necessarily mean that impacts of moderate significance have to be 
reduced to minor, but that moderate impacts are being managed effectively and 
efficiently. 

Major An accepted limit or standard may be exceeded, or large magnitude impacts occur 
to highly valued/sensitive resource/receptors. An aim of this Study is to get to a 
position where the Project does not have any major residual impacts, certainly not 
ones that would endure into the long-term or extend over a large area. However, for 
some aspects there may be major residual impacts after all practicable mitigation 
options have been exhausted (i.e ALARP has been applied). In such circumstances 
it is the function of regulators and stakeholders to weigh such negative factors 
against the positive ones, such as employment, in coming to a decision on the 
Project. 

 
Likelihood has been considered for the assessment of all unplanned events (e.g. spill), but only after 
the impact of the event is determined. 

Impacts from Unplanned Activities 

For impacts from unplanned activities, the approach adopted in this assessment considered the 
likelihood of an unplanned event occurring and if it does, the likely consequence on the environment 
and public health and safety.  A qualitative approach to impact prediction was adopted.  Criteria to 
assess the likelihood and severity of impacts from unplanned events are presented in Tables 18 and 
19 below 

Table 18:  Water Quality & Contamination – Likelihood Categories 

Likelihood Definition 
Extremely 
Unlikely 

The unplanned event is extremely unlikely to occur under normal operating conditions 
but may occur in exceptional circumstances. 

Unlikely 
The unplanned event is unlikely but may occur at some time during normal operating 
conditions. 

Possible The unplanned event is likely to occur at some time during normal operating conditions. 

Likely 
There is a high probability that the unplanned event could occur during normal operating 
conditions. 

Table 19:  Water Quality & Contamination – Severity Criteria for Unplanned Events 

Severity Definition 

Low 

 Some damage to the environment/very localised 
 No sensitive resources impacted 
 Rapid degradation of spilled materials and rapid recovery of affected 

resources 

Medium 
 Localised environmental damage 
 No sensitive resources impacted 
 Degradation of spilled materials and full recovery of affected resources 

High 
 Severe environmental damage 
 Sensitive resources impacted 
 Recovery of affected resources is very slow 
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The overall significance was then determined through a matrix of severity vs. likelihood as shown in 
Table 20 below. 

Table 20:  Water Quality & Contamination – Unplanned Event Impact Significance Matrix 

 

3. Phase Three – Mitigation Measures 

A key component of the process is to explore practical ways of avoiding or reducing potentially 
significant effects of the proposed project activity.  These practical actions are termed mitigation 
measures and are aimed at preventing, minimising or managing significant negative effects to as low 
as reasonable practical (ALARP) as well as optimising and maximising any potential benefits of the 
Project.   

ALARP is defined as the point where the cost (in time, money and effort) of further risk reduction is 
grossly disproportionate to the risk reduction achieved.  For example, where an event is already 
extremely unlikely to occur, the implementation of any control measures other than not undertaking 
the activity would not further reduce the risk associated with the event.   

In addition, risks must be tolerable in that they are within the bounds that society as a whole is willing 
to live with, based on confidence that the risk is worth taking and is properly controlled, in order to 
secure the benefits associated with the activity. This does not necessarily mean that everyone will find 
the risk acceptable.  The concept of ALARP is illustrated below.  
 

 
 

The approach taken to identifying and incorporating mitigation measures into the Project is based on 
a hierarchy of decisions and measures as described below.  This is aimed at ensuring that wherever 
possible potential effects are mitigated at source rather than mitigated through restoration after the 
effect has occurred.  

 
Severity of Impact

Low Medium High 

L
ik

el
ih

o
o

d
 

Extremely Unlikely ALARP ALARP ALARP 
Unlikely ALARP Minor Moderate 
Possible Minor Moderate Major 

Likely Moderate Major Major 
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Water samples collected from Pier 26 (less than 200 metres north of the Project Area) in April and 
May 2014 indicate exceedances of the ANZECC values for marine waters for copper and zinc (see 
Table 21, SMC Marine 2014).  These metals are also known to be found in high concentrations in 
sediments within the wider area.  Values that exceed the ANZECC 2000 trigger values for a 
moderately disturbed system are shown in bold. 

Table 21:  Water Quality & Contamination - Water Quality Results at Pier 26, Darling Harbour – April 
and May 2014 

 
Units 

Trigger 
Value(1)     

Date 22/04/2014 28/04/2014 13/05/2014 30/05/2014

Total Suspended Solids mg/L - <5 <5 13 <5 

Turbidity NTU - 0.5 0.9 8 <0.1 

Arsenic-Total µg/L - 2 2 2 2 

Cadmium-Total µg/L 0.7 <0.1 <0.1 <0.1 0.3 

Chromium-Total µg/L 4.4(2) <1 <1 <1 <1 

Copper-Total µg/L 1.3 8 7 10 23 

Lead-Total µg/L 4.4 <1 1 4 1 

Mercury-Total µg/L 0.4 <0.05 <0.05 <0.05 <0.05 

Nickel-Total µg/L 7 <1 2 <1 3 

Zinc-Total µg/L 15 22 46 63 47 

1. ANZECC (2000) ’slight-moderately disturbed systems’ trigger values 
2. Trigger values for Chromium VI adopted here

 
Harbour waters at Barangaroo (just over 1,000 metres north of the project area) are regularly 
monitored, revealing stable and consistent results for conductivity, turbidity, pH and temperature from 
a number of areas between Barangaroo and Johnston’s Bay  Table 22  provides a summary of water 
quality data collected for Barangaroo. 

Table 22:  Water Quality & Contamination - Water Quality Results at Barangaroo Headland Park – 2013 
and 2014 

 Parameter Conductivity pH Turbidity Temperature 
Units mS/cm pH NTU °C 

S
am

p
li

n
g

 d
at

e 

December 2013 
(1) 

min 34.5 6.7 1.4 21.2 
max 53.7 7.41 6.4 24.5 
mea
n 

52.85 7.06 1.96 23.32 

April 2014(2) 

min 33 7.67 0 17.8 
max 53.7 8.06 14.3 23.46 
mea
n 

52.27 7.94 1.2 21.66 

July 2014 (3) 

min 49.7 7.78 1.2 12.3 
max 54.2 8.07 12.1 15.88 
mea
n 

52.9 7.97 1.6 14.47 

September 2014 
(4) 

min 28.5 7.7 1.2 14.09 
max 52.7 8.25 15 19.65 
mea
n 

50.2 7.98 1.7 17.24 

1. Lend Lease (2013) 
2. Baulderstone (2014)   

3. Lend Lease (2014a)   
4. Lend Lease (2014b)   

 
Sediment Quality 

The Port Jackson estuary is known to be heavily effected after years of contamination.  Studies over 
the past 20 years have shown extensive contamination within the estuary by a range of toxicants 
(Rochford, 2008).  Sediments are known to have elevated heavy metal concentrations and a recent 
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Table 23:  Water Quality & Contamination - Potential Interactions Matrix 

  
Project Phases and Activities 

Water 
Quality 

Sediment 
Quality 

P
la

n
n

ed
 A

ct
iv

it
ie

s 

Removal of Existing Structures 
Removal of marine structures Temporary increase in light     

Generation of surface noise      
Removal of piles Marine growth removal    

Removal of vertical habitat      
Sediment plumes/smothering      

Mobilisation of contaminants     
Generation of underwater noise and vibration     

Installation of New Structures 

Installation of piles Generation of underwater noise and vibration     
Sediment plumes/smothering      
Mobilisation of contaminants     
Increased benthic area unoccupied     
Addition of vertical habitat     

Installation of marine 
structures 

Permanent changes to light regime     
Generation of surface noise      
Increased benthic area unoccupied     

Construction Logistics 

Vessels anchoring  Destruction of habitat     
Sediment plumes/smothering      
Mobilisation of contaminants     

Vessel and equipment noise Generation of noise and vibration      

Discharge from vessels Minor releases of contaminants     

Long-Term Presence of Structures 

Presence of marine structures Addition of new habitat     
Presence of piles Addition of new habitat     

U
n

p
la

n
n

ed
 

E
ve

n
ts

 

Marine hydrocarbon spill Habitat degradation/direct toxicity      

Marine vessel incident  Minor release of contaminants     
Debris     

Dropped objects Sediment plumes/smothering     
Debris     

 
LEGEND: 
 No interaction: where the Project is unlikely to interact with the existing environment or interests 

(coded white); 
 Interaction possible, but not likely to be significant: where there is likely to be an interaction, 

but the resultant effect is unlikely to change baseline conditions in an appreciable or detectable 
way (coded light grey); and 

 Significant interaction: where there is likely to be an interaction, and the resultant effect has a 
reasonable potential to cause a significant effect on the existing environment or interests (coded 
dark grey). 

 Positive interaction (coded with diagonal hatching): where there is likely to be an interaction 
that results in a beneficial effect on the existing environment or interests. 
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18.14.4.2 Sensitivity of Receptors 

Water Quality 

Water quality within Cockle Bay and Darling Harbour is known to be contaminated, with the source 
most commonly found to be effected stormwater run-off.  These waters are therefore not considered 
pristine and background levels of heavy metals, PAHs etc. are high and is therefore defined as a 
highly disturbed ecosystem in accordance with the ANZECC (2000) criteria.    

In the absence of definitive information on the sensitivity of the water quality in the area to further 
degradation for the purposes of this assessment ERM has conservatively determined the sensitivity of 
the marine water quality in the AOI  as Medium as follows:-  

Medium 
Existing water quality already shows some signs of stress and/or supports ecological 
resources and human receptors that could be sensitive to change in quality. 

 
Sediment Quality 

Sediments within the Port Jackson estuary, including Cockle Bay and Darling Harbour are the most 
contaminated along the eastern seaboard of Australia (Birch & Taylor 2001).  Sediments within and 
surrounding the Project Area have high concentrations of a wide range of contaminants over 
extensive areas, including heavy metals, organochlorine pesticides, PAHs, polychlorinated biphenyls 
(PCBs), polychlorinated dibenzo-p-dioxins and dibenzofurans (Birch & Taylor, 1999, 2000; Birch et al 
2006; Irvine & Birch, 1998; McCready et al 2000).  Background levels therefore, (not unlike water 
quality) are not considered pristine and the ecosystem is defined as highly disturbed in accordance 
with ANZECC (2000) criteria.  

In the absence of definitive information on the sensitivity of the marine sediments in the area to further 
degradation for the purposes of this assessment ERM has conservatively determined the sensitivity of 
the water quality in the AOI  as Medium as follows:-  

Medium 
Existing sediment quality already shows some signs of stress and/or supports ecological 
resources and human receptors that could be sensitive to change in quality. 

 

 

8.14.4.3 Planned Activities Impact Assessment 

Removal of Structures 

Sources of Effect and Sensitivity of Receptors 

The key source of disturbance during this activity is the removal of 185 existing piles, which is 
expected to result in the disturbance of seabed sediments.  The sediment, as mentioned 
previously, is heavily contaminated and disturbance of sediments has the potential to result in 
localised increases in turbidity, and may also elevate the concentration of contaminants in the 
water column.  The bioavailability of these contaminants may also increase as a result of this 
disturbance.   

The current status of the water and sediment quality within the Project Area is defined as 
highly disturbed and their sensitivity has been assessed as medium.  Additionally, sediments 
in Cockle Bay are routinely resuspended by propeller wash during vessel movements and the 
placement and removal of temporary moorings.   

The activity of removing the existing piles is anticipated to be of a short duration.  It is 
considered unlikely that the temporary increase in sedimentation and turbidity during this time 
will significantly alter the water or sediment quality of the surrounding area.  Increases in total 
suspended solids (TSS) are expected to be localised due to the low flushing rate within 
Darling Harbour. 

Magnitude of Effects 
– Removal of Piles 

Negligible Small Medium Large 

Applicable Criteria 
Temporary or localised change in water / sediment quality, with 
water / sediment quality returning to background levels thereafter. 
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Mitigation Measures 

Silt curtains will be installed prior to any construction works.  Silt curtains are a floating barrier, 
designed to temporarily contain, deflect or slow down the movement of suspended particles.  
The use of these curtains during construction will help to contain any suspended sediment 
and therefore limit the spread of turbidity and contaminated sediments through the Bay.  

Residual Effect 

While the sensitivity of water and sediment quality was found to be medium, the effect 
magnitude from the removal of structures was found to be small.  Accordingly, the effect 
significance from the removal of existing structures is considered to be minor.     

Category 
Effect before 

Mitigation 
Residual Effect 

Magnitude of Removal of Structures Medium Small 
Sensitivity of Water and Sediment  Quality to 
Removal of Structures 

Medium Medium 

Significance of Removal of Structures on Water 
and Sediment Quality  

Moderate Minor 

Installation of Structures 

Sources of Effect 

The key source of disturbance from the installation of structures is the installation of piles.  
Approximately 80 piles will be installed with the majority of these of a smooth steel 
construction, with some timber piles also to be used.  Piles will be screwed into the seabed 
utilising a purpose built 18 m crane mounted barge.   

Effect Description 

The installation of piles is expected to have a temporary effect on water quality.  Screwing or 
boring of piles is known to increase turbidity, and may also introduce toxicants into the water 
column and increase overall bioavailability of contaminants through disturbance of 
contaminated sediments.  However, the extent of sediment disturbance is expected to be less 
than that generated during removal of the old piles, and the increase in suspended sediment 
is expected to be localised due to the low flushing rate within Darling Harbour. 

Magnitude of Effects – 
Installation of Piles 

Negligible Small Medium Large 

Applicable Criteria 
Temporary or localized change in water / sediment quality  with 
water / sediment quality returning to background levels thereafter. 

Mitigation Measures 

Silt curtains will be installed prior to any construction works.  These curtains will help to 
contain any suspended sediment and therefore limit the spread of turbidity and contaminated 
sediments. 

Residual Effect 

While the sensitivity of water and sediment quality was found to be medium, the effect 
magnitude from the removal of structures was found to be small.  Accordingly, the effect 
significance of the installation of structures is considered to be minor.     

Category 
Effect before 

Mitigation 
Residual Effect 

Magnitude of Installation of Structures Medium Small 
Sensitivity of Water and Sediment Quality to 
Installation of Structures 

Medium Medium 

Significance of Installation of Structures on 
Water and Sediment Quality 

Moderate Minor 
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Long-Term Presence of Structures 

Sources of Effect 

The key sources of disturbance from the long-term presence of installed structures include 
the presence of the new piles, and the potential for changes to the existing current regime 
within Cockle Bay.  However, despite reduction in the number of piles within the water, it is 
expected that the installation of new piles would have an immeasurable effect on current 
regimes within Cockle Bay and Darling Harbour due to the limited water movement and 
current speeds experienced in the area and the semi-enclosed nature of the site. 

Magnitude of Effects – Long 
term Presence of Structures 

Negligible Small Medium Large 

Applicable Criteria 
Immeasurable, undetectable or within the range of normal 
natural variation. 

Mitigation Measures 

No mitigation measures are required for this action.  

Residual Effect 

While the sensitivity of water and sediment quality was found to be medium, the effect 
magnitude from the long term presence of structures was found to be negligible.  
Accordingly, the effect significance of the long term presence of structures is considered to be 
negligible.     

Category 
Effect before 

Mitigation 
Residual Effect 

Magnitude of Long-Term Presence of 
Structures 

Negligible Negligible 

Sensitivity of Water and Sediment Quality to 
Long-Term Presence of Structures 

Medium Medium 

Significance of Long-Term Presence of 
Structures on Water and Sediment Quality 

Negligible  Negligible 

Construction Logistics 

Sources of Effect 

The key sources of disturbance from the overall construction logistics include: 

1. project vessels anchoring; and 
2. operational discharges from vessels 

Vessels and their movements can have an effect on the water quality of the within the vicinity 
of works.  The Project Area is shallow (<8 m) and therefore, the use of propellers or dynamic 
positioning systems can cause sediment plumes and increase local turbidity, as well as 
introduce contaminated sediment to the water column.  Anchoring can also cause sediment 
disturbance and also cause plumes.  Discharges from vessels, including sewage, garbage 
and oils can impact on water quality and increase contamination of sediments. 

Magnitude of Effects – 
Construction Logistics 

Negligible Small Medium Large 

Applicable Criteria 
Temporary or localized change in water / sediment quality  
with water / sediment quality returning to background levels 
thereafter.

Mitigation Measures 

As discussed previously, silt curtains will be used during the entirety of the Project.  These 
curtains will help to contain any suspended sediment and therefore limit the spread of turbidity 
and contaminated sediments. 

Vessels used during the Project are legally required to comply with Annexes of the 
International Convention for the Prevention of Pollution (MARPOL 93/98) including Annexes 
relating to the discharge of oil, noxious liquid substances, sewage, garbage and air, under the 
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Ports and Maritime Administration Act 1995, the Marine Safety Act 1998 and the Marine 
Pollution Act 1987. 

Residual Effect 

While the sensitivity of water and sediment quality was found to be medium, the effect 
magnitude from use of anchoring and discharges was found to be small.  Accordingly, the 
effect significance of the construction logistics is considered to be minor.     

Category 
Effect before 

Mitigation 
Residual Effect 

Magnitude of Effects from Construction Logistics Medium Small 
Sensitivity of Water and Sediment Quality to 
Removal of Structures 

Medium Medium 

Significance of Construction Logistics on Water 
Quality 

Moderate Minor 

Significance of Construction Logistics on 
Sediment Quality 

Moderate Minor 

 

8.15.4.4 Unplanned Events Impact Assessment 

There is the potential for adverse consequences on both water and sediment quality in the event of an 
accidental event.  The unplanned events that could potentially occur during the proposed works and 
are considered to have potential for significant environmental effects are discussed below. 

Marine Hydrocarbon Spill  

Effect Description 

The most likely unplanned spill or release of fuels is the accidental spill during refuelling or 
due to a vessel collision.  Fuels, hydraulic fluids and lubricating oils have the potential to 
cause further effects to the local water and sediment quality.  The construction vessels are 
expected to use marine diesel, which is a middle petroleum distillate that typically undergoes 
rapid dispersion and evaporation in the marine environment when subjected to weathering.  
Due to the size of the vessels and the availability of resources (being within the confines of 
the harbour), spills are expected to be small in size and immediately responded to.  

Given the localised nature of the accidental spills outlined above, due to the small quantities 
considered, the severity of effects from the accidental spill of hydrocarbons or chemicals is 
considered to be medium. 

Severity of Effect Low Medium High 

Applicable Criteria 
Localised environmental damage, no sensitive resources effected and 
degradation of spilled materials and full recovery of affected 
resources. 

Due to the range of operations that could result in an accidental spill and the access to 
emergency responses, it is considered unlikely that a small accidental spill may occur at 
some stage during the Project. 

Likelihood of 
Occurrence 

Extremely 
Unlikely 

Unlikely Possible Likely 

Applicable Criteria 
The event is unlikely but may occur at some time during normal 
operating conditions. 

Mitigation and Control Measures 

Vessels used during the Project are legally required to comply with Annex 1- Oil of the 
International Convention for the Prevention of Pollution (MARPOL), under the Ports and 
Maritime Administration Act 1995, the Marine Safety Act 1998 and the Marine Pollution Act 
1987.  Vessels are required to store fuels, oils and chemicals in bunded areas on board and 
refuelling will only occur in calm conditions.  Emergency Response Plans are also required on 
board in addition to spill kits on each vessel for the immediate containment of any spill.  



Cockle Bay Marine Structures Renewal  
Environmental Impact Statement 
 

Page | 108  
 

With the implementation of the above mitigation measures, including the immediate response 
to any discharge or oil from the Project vessels, the severity effects from the accidental spill of 
fuel, oil or chemicals, is considered to be Low. 

Severity of Effect Low Medium High 

Applicable Criteria 
Some damage to the environment/ very localised, no 
sensitive resources effected and rapid degradation of spilled 
materials and rapid recovery of affected resources. 

With these mitigation and control measures in place, the likelihood of an accidental spill of 
fuels, oils and chemicals, is considered to be unlikely. 

Likelihood of 
Occurrence 

Extremely 
Unlikely 

Unlikely Possible Likely 

Applicable Criteria 
The event is unlikely but may occur at some time during normal 
operating conditions. 

Residual Effect 

With the implementation of mitigation measures the severity of a marine hydrocarbon spill is 
considered to be reduced due to the reduced volumes that may be spilled and the response 
to remove hydrocarbons quickly from the water surface.  Accordingly, the effect significance is 
considered to be ALARP.     

 

Category 
Effect before 

Mitigation 
Residual Effect 

Magnitude of Effects from a Marine Spill Medium Low 
Likelihood Unlikely Unlikely 
Significance of Effects Minor ALARP 

Marine Vessel Incident  

Effect Description 

Vessel collisions could cause debris and chemicals to enter the harbour.  Sunken debris or 
the sinking of a vessel would cause sediment disturbance, and therefore a potential effect on 
water quality.  Additionally, a vessel collision would potentially result in the spill of fuels, oils or 
chemicals.  An incident due to a vessel collision is considered unlikely due to the low speed of 
vessel traffic and the sheltered conditions of the harbour.  Additionally, the work barges will be 
stationary for the majority of the time they are working in the bay.  

Given the already contaminated nature of the water and sediment within the Project Area, and 
the use of silt curtains during operation, the severity of effects from vessel collisions is 
considered to be medium. 

Severity of Effect Low Medium High 

Applicable Criteria 
Localised environmental damage, no sensitive resources effected and 
degradation of spilled materials and full recovery of affected resources. 

Due to the low speed of vessel traffic and the sheltered conditions of the harbour range of 
operations, it is considered unlikely that vessel collisions will occur at some stage during the 
Project. 

Likelihood of 
Occurrence 

Extremely 
Unlikely 

Unlikely Possible Likely 

Applicable Criteria 
The event is unlikely but may occur at some time during normal 
operating conditions. 

Mitigation and Control Measures 

Vessels used during the Project are legally required to comply with Annexes of the 
International Convention for the Prevention of Pollution (MARPOL), under the Ports and 
Maritime Administration Act 1995, the Marine Safety Act 1998 and the Marine Pollution Act 
1987.   Vessels are required to store fuels, oils and chemicals in bunded areas on board and 
refuelling will only occur in calm conditions.  Emergency Response Plans are also required on 
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board in addition to spill kits on each vessel for the immediate containment of any spill.   In 
addition to pollution controls, these regulations provide for standards of crew training, 
watchkeeping and navigational safety to minimise the risk of a collision occurring.  

With these mitigation and control measures in place, the likelihood of an accidental spill of 
fuels, oils and chemicals, is considered to be unlikely. 

Likelihood of Occurrence 
Extremely 
Unlikely 

Unlikely Possible Likely 

Applicable Criteria 
The unplanned event is extremely unlikely to occur under 
normal operating conditions but may occur in exceptional 
circumstances. 

With the implementation of the above mitigation measures, the severity of an effects from the 
accidental spill of fuel, oil or chemicals, is considered to be Low. 

Severity of Effect Low Medium High 

Applicable Criteria 
Some damage to the environment/ very localised, no 
sensitive resources effected and rapid degradation of 
spilled materials and rapid recovery of affected resources. 

Residual Effect 

With the implementation of mitigation measures both the likelihood and severity of a marine 
vessel incident are considered to be reduced.   Accordingly, the effect significance is 
considered to be ALARP.     

Category 
Effect before 

Mitigation 
Residual Effect 

Magnitude of Effects from a Vessel Collision Medium Low 
Likelihood Unlikely Extremely Unlikely 
Significance of Effects Minor ALARP 

 
Dropped Objects 

Effect Description 

The Project Area is relatively shallow (<8 m in depth) and therefore any dropped objects 
should be easily retrieved.  These objects though, depending on their size, may create 
localised sediment disturbance and plumes.   

Given the already contaminated nature of the water and sediment within the Project Area, and 
the use of silt curtains during operation, the severity of effects from dropped objects is 
considered to be low. 

Severity of Effect Low Medium High 

Applicable Criteria 
Some damage to the environment/ very localised, no 
sensitive resources effected and quick recovery of dropped 
objects. 

Mitigation and Control Measures 

Vessels used during the Project are legally required to comply with annexes of the 
International Convention for the Prevention of Pollution (MARPOL), under the Ports and 
Maritime Administration Act 1995, the Marine Safety Act 1998 and the Marine Pollution Act 
1987.  Vessels are required to hazardous materials in bunded areas or secure areas on 
board.   

Due to the range of operations that could result in an accidental spill and the access to 
emergency responses, it is considered unlikely that objects may be dropped overboard at 
some stage during the Project. 

Likelihood of 
Occurrence 

Extremely 
Unlikely 

Unlikely Possible Likely 

Applicable Criteria 
The event is unlikely but may occur at some time during normal 
operating conditions 
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Operational Phase 

8. The Authority will utilise its operational ranger services to ensure the potential for contamination is 
minimised during the operational phase 

9. The Authority will consult with the Harbour Master and the Environmental Protection Authority in 
relation to best practice management requirements prior to the new facilities being put into 
operation. 
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pollution that enters these embayments is not readily diluted or dissipated as in other areas of the 
estuary (OEH, 2011).  Therefore, it is not surprising that Port Jackson estuary has been identified as 
containing the most contaminated sediments on the eastern seaboard of Australia (Birch & Taylor, 
2001). 

Inherently, development and reclamation within Port Jackson and Cockle Bay has significantly 
affected the distribution and abundance of marine organisms and resulted in major alteration to 
ecological function, biological productivity, hydrology and physico-chemical attributes of the area 
(URS, 2011). 

Marine Ecology 

This assessment comprises of a desktop review of available primary literature, published ecological 
assessments of the AOI and surrounding areas, internet database searches and diver survey footage 
within the AOI to determine the baseline conditions of marine ecological values within Cockle Bay, 
Darling Harbour and the greater Port Jackson estuary.  It is noted that limited information is available 
that directly refers to Darling Harbour itself, and the information presented in this assessment refers to 
more general assessments of the wider area that have been the subject of historic studies and are 
considered applicable. 

Benthic Communities 

Benthic communities are strong indicators of ecosystem heath as they are linked to the physical and 
chemical properties of sediments (Stewart et al., 2000).  

Information relating to the taxonomy, distribution and abundance of benthic assemblages within 
Sydney Harbour is limited due to the lack of comprehensive surveys conducted in the area; however 
some indication of the diversity is given by Australian Museum collection records (Hutchings et al. 
2013).   

To date the total number of polychaete, crustacean and molluscan species recorded from Sydney 
Harbour stands at 2,355. Interestingly, neighboring estuaries have recorded significantly less, with 
1,636, 1,335 and 981 species recorded in Botany Bay, Port Hacking (Fraser et al. 2006) and 
Hawkesbury River (Hutchings & Murray, 1984) respectively.  This high species richness within 
Sydney Harbour is attributable to many factors including significant tidal flushing and high diversity of 
habitat types (Australian Museum, 2015a) (for records of benthic invertebrate species refer to     
http://australianmuseum.net.au/blogpost/science/sydney-harbour-species). 

A more recent study carried out by Worley Parsons (2010) at Barangaroo Ferry hub (located 
approximately 1,000 m from the Project Area) indicated that sediments contained elevated levels of 
heavy metals and polycyclic aromatic hydrocarbons (PAHs) and supported a simple benthic 
assemblage including 120 individuals from 23 taxa comprising 15 polychaete worm taxa (72% of total 
abundance), 4 decapod crustaceans taxa (18% of total abundance) and 4 other taxa (10% of total 
abundance) (see Table 25).  Molluscs and echinoderms, which are commonly abundant species in 
marine and estuarine sediments, were noticeably absent from the area (as cited in Marine Pollution 
Research Pty Ltd (MPR Pty Ltd), 2014). 

Table25: Bethnic Assemblages in Seabed Sediments at Barangaroo (as cited in MPR Pty Ltd, 2014) 

  
Occurrence and Abundance of Biota in Replicate 
Sediment Samples 

Class or Order Family or Species Occur Abundance 
Polychaeta Cirratulidae 2 2 
Polychaeta Lumbrineridae 2 3 
Polychaeta Nephtyidae 1 1 
Polychaeta Pilargidae 2 2 
Polychaeta Syllidae 1 1 
Polychaeta Oweniidae 2 2 
Polychaeta Sigalionidae 1 1 
Polychaeta Spionidae 5 5 
Polychaeta Terebellidae 5 11 
Polychaeta Hesionidae 1 1 
Polychaeta Chaetopteridae 5 8 
Polychaeta Capitellidae 8 42 
Polychaeta Maldanidae 3 4 
Polychaeta Opheliidae 1 1 
Polychaeta Orbiniidae 2 2 
Decapoda Callianassidae 8 19 
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Seabirds 

Seabirds that may occur in the area, such as gulls and cormorants are common and widely distributed 
however marine structures, such as the conical shaped piles, are designed specifically to minimise 
birds resting and therefore the Project Area is not important habitat even for these species. 

The EPBC Act Protected Matters Search Tool recorded 21 species of bird that are known to occur or 
may potentially occur within the Project Area.  Of these, a total of 12 seabird species were listed as 
Vulnerable including 10 species of albatross, northern giant-petrel and Australian fairy tern; and 9 bird 
species considered as Endangered including 7 marine and freshwater species (3 albatross species, 
Australian bittern, eastern bristle bird, southern giant-petrel, Australian painted snipe) and 2 terrestrial 
species (regent honeyeater and swift parrot).  

The NSW Wildlife Atlas tool recorded 19 bird species listed as Vulnerable, Endangered or as an 
Endangered Population under the TSC Act that are known to occur or may potentially occur within the 
Project Area. Of these, 9 species are considered as Vulnerable, including 4 terrestrial species (little 
eagle, glossy black cockatoo, sooty owl, diamond firetail) and 5 species transient across all habitats 
(black bittern, little lorikeet, barking owl, powerful owl, white-fronted chat); 6 species considered as 
Endangered including 2 species of seabird (wandering albatross, pied oystercatcher), 2 terrestrial 
species (bush stone-curlew, swift parrot) and 2 species transient across all habitats (curlew 
sandpiper, little tern); and white-fronted chat also considered as an Endangered Population. 

The recorded bird species are either open water or open coastal in the distribution or inhabit 
freshwater and terrestrial habitat that are not represented within the Project Area and therefore these 
species are unlikely to occur. In addition, there is no literature supporting the presence of these 
protected bird species.  

It should be noted that little penguin, which are listed as an Endangered Population under the TSC 
Act, reside in a colony located at Manly (approximately 7 km from the Project Area). Little penguin are 
known to swim a considerable distance from nesting sites during foraging trips, however there are no 
records of them utilising the Project Area and although it may be possible that they enter the area 
during the planned works it is considered unlikely.   

Invasive Marine Pests 

Port Jackson’s trading ports, Botany Bay, Port Kembla and Eden are known to contain at least 30 
introduced marine taxa, including aquarium caulerpa (Caulerpa taxifolia), and the dinoflagellates 
(Alexandrium catenella, Alexandrium tamarense and Gymnodinium catenatum) found as inactive 
cysts (URS, 2011).  NSW DPI continually monitors Caulerpa taxifolia, the European fanworm and the 
green crab and is involved in the development of the National System for the Prevention and 
Management of Marine Pest Incursions, which is aimed at preventing the introduction and 
translocation of exotic marine species (NSW DPI, 2011b). 

It is not known whether the Project Area contains any invasive marine pests. Surveys carried out at 
nearby Barangaroo Ferry Hub and King Street Wharf 10 Jetty, did not observe listed pest algae 
Caulerpa taxifolia nor are the habitats suitable due to the depth of the seabed at these sites and the 
degree of sediment disturbance and turbidity (MPR Pty Ltd, 2014; MPR Pty Ltd, 2013).  Based on 
this, the Project Area is unlikely to support the invasive algae Caulerpa taxifolia. 

Other Marine Protected Species (Reptiles, Marine Mammals) 

The EPBC Act Protected Matters Search Too, recorded 5 species of turtle that are known to occur or 
may potentially occur within the Project Area including 3 species listed as Vulnerable (green turtle, 
hawksbill turtle, flatback turtle) and 2 species considered as Endangered (loggerhead turtle, 
leatherback turtle). 

The NSW Wildlife Atlas database search returned a total of 3 protected species of marine mammal 
that are known to occur or may potentially occur within the Project Area. Of these, the southern right 
whale is considered as Endangered and Australian fur seal and New Zealand fur seal are considered 
as Vulnerable under the Threatened Species Conservation Act 1995.  

The recorded species are open water or open coastal in their distribution and therefore are unlikely to 
occur within the Project Area.  

It should be noted that nearby, Sydney Sea Life Aquarium holds a number of marine species listed as 
protected under the FM Act and EPBC Act, including marine turtles, dugongs, grey nurse sharks 
(Carcharias taurus) and seabirds such as the little penguin (Eudyptula minor) (URS, 2011).  
Additionally, a large number of captive fish are held by the aquarium. The Aquarium, which is located 
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Table26: Flora & Fauna - Potential Interactions Matrix 

 

LEGEND: 
 No interaction: where the Project is unlikely to interact with the existing environment or interests 

(coded white); 
 Interaction possible, but not likely to be significant: where there is likely to be an interaction, 

but the resultant effect is unlikely to change baseline conditions in an appreciable or detectable 
way (coded light grey); and 

 Significant interaction: where there is likely to be an interaction, and the resultant effect has a 
reasonable potential to cause a significant effect on the existing environment or interests (coded 
dark grey). 

 

8.15.4.2 Sensitivity of Receptors 

Benthic Communities 

Studies indicated that sediments within the AOI contain elevated levels of heavy metals and PAHs 
and therefore the area is likely to support a simple benthic assemblage of polychaete and crustacea.  
No threatened or endangered benthic communities were recorded within the AOI. 

In the absence of definitive information on the sensitivity of benthic communities in the area to further 
degradation for the purposes of this assessment ERM has determined the sensitivity of benthic 
communities in the AOI as low. 

Low 
Benthic communities are abundant, common or widely distributed and are generally adaptable to 
changing environments. Species are not endangered or protected. 

Attached Invertebrates  

Studies indicated that various artificial marine structures within the AOI, including natural and artificial 
seawalls, and timber and steel wharves which shade the seabed, provide habitats likely to support a 
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variety of invertebrate species in each tidal zone.  No threatened or endangered invertebrate species 
were recorded within the AOI. 

For the purposes of this assessment ERM has determined the sensitivity of invertebrate species in 
the AOI as low based on the homogenous nature of the sedimentary habitats and the current high 
levels of contamination in the area. 

Low 
Attached invertebrates are abundant, common or widely distributed and are generally adaptable 
to changing environments. Species are not endangered or protected. 

Fish 

Studies indicate that timber and steel wharf structures and associated shaded areas within the AOI 
are likely to support an assemblage of fish using these structures as shelter, and feeding and foraging 
habitat. No threatened or endangered fish species were recorded within the AOI.In the absence of 
definitive information on the sensitivity of fish species in the area to further degradation for the 
purposes of this assessment ERM has determined the sensitivity of fish species in the AOI as low. 

Low 
Fish species are abundant, common or widely distributed and are generally adaptable to changing 
environments. Species are not endangered or protected. 

Seabirds 

Records from database searches indicated the presence of protected seabird species within the AOI.  
However, the identified species are either open water or open coastal in their distribution or inhabit 
freshwater and terrestrial habitat that are not represented within the AOI and therefore these species 
are unlikely to occur. Marine structures specifically designed to limited resting habitat, restrict the 
occurrence of even those widely distributed species such as gulls and cormorants. No other 
threatened or endangered seabirds, including little penguin, were recorded within the AOI.   

For the purposes of this assessment ERM has determined the sensitivity of seabird species that are 
likely to occur in the AOI as low. 

Low 
Seabirds are abundant, common or widely distributed and are generally adaptable to changing 
environments. Species are not endangered or protected. 

Sydney Aquarium 

This facility is located approximately 120 m north-east of the AOI and holds species protected under 
the FM Act and the EPDC Act, including marine turtles, dugongs, grey nurse sharks and little penguin.  
In addition, the facility accesses seawater from the harbour through an intake located under the 
adjacent wharf approximately 80 m from the AOI. 

The sensitivity of Sydney Aquarium’s species to impacts from the Project activities has been 
determined to be high. 

High 
Sydney Aquarium’s protected species are rare or endemic, under significant pressure and/ or 
highly sensitive to changing environments. Species are valued nationally / globally and are listed 
as endangered or protected.  

8.15.4.3 Planned Activities 

Removal of the Marine Structure 

1. Sources of Effects  

The key source of disturbance during this activity is the demolition and removal of the existing 
4,365 m2 marine structure, which is expected to result in a temporary reduction in shaded areas of 
seabed and an associated increase in light and potential generation of underwater noise and 
vibration. These effects and their sensitive receptors are discussed below. 

2. Temporary Increases in Light on Fish 

Wharf structures provide shelter from light, temperature and wave action.  Studies have shown that 
organisms favouring these habitats have experienced greater recruitment and survival where there is 
shade (Blockley, 2007).  Therefore the removal of the marine structure and temporary increases in 
light have the potential to temporarily affect species of fish within the immediate area.  Studies 
indicate that the wharf structure supports an assemblage of fish, their sensitivity has been assessed 
as low. Additionally, given their mobility most fish species are expected to avoid unfavourable lighting 
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conditions and abundant alternative shaded habitats are present in nearby areas as well as shading 
provided by buildings surrounding the bay.  

Evaluation of Effects  

Magnitude of Effects – 
Temporary Increase in Light 

Negligible Small Medium Large 

Applicable Criteria 
Affects a specific group of localised individuals within a population over 
a short time period (one generation or less), but does not affect other 
trophic levels or the population itself. 

Mitigation Measures 

No mitigation measures are required for this action although it is noted that some of the 
removed marine structures will be replaced, with a permanent reduction in shaded area of 
approximately 973 m2.  Fish temporarily displaced by the increase in light may return to the 
newly shaded areas as these are completed. 

Residual Impacts 

The sensitivity of fish is considered to be low, the magnitude effect of increased light on these 
species was found to be small.  Accordingly, the overall significance of removal of the marine 
structure and subsequent temporary increases in light on fish is considered negligible.    

 Category 
Effect before 
Mitigation 

Residual Effect 

Magnitude of Temporary Increase in Light Small Small 

Sensitivity of Fish  Low Low 

Significance of Temporary Increase in Light on Fish Negligible Negligible 

3. Generation of Underwater Noise and Vibration on Fish 

Most marine animals, particularly marine mammals and fish, are sensitive to underwater noise, using 
sound for all important aspects of their life including feeding, reproduction, navigation and avoiding 
hazards like predators (Tyack and Miller 2002; Popper 2003).   

Studies have observed fish mortality at 229 dB to 231 dB, injury at 220 dB re 1 µPa and changes to 
behaviour at 171 dB re 1 µPa rms (SLR, 2014).  In this instance, general construction noise has been 
identified as 10 to 100 Hz (NRC, 2003).  Therefore short-term generation of low level noise is unlikely 
to alter the behaviour of fish species within the.  This noise will not contribute much in excess of the 
ambient noise levels generated from existing boat traffic and adjacent road traffic. Fish sensitivity has 
been assessed as low.   

Evaluation of Effects 

Magnitude of Effects – Generation 
of Underwater Noise and Vibration 

Negligible Small Medium Large 

Applicable Criteria 
Affects a specific group of localised individuals within a 
population over a short time period (one generation or less), 
but does not affect other trophic levels or the population itself. 

Mitigation Measures 

No mitigation measures are required for this action although it is noted that all works will be 
completed within a total of 29 weeks, and only some of the activities are expected to generate 
significant underwater noise levels.  

Noise generating equipment used at the site will be maintained in accordance with 
manufacturer’s recommendations, and any malfunction that results in elevated noise levels 
above those normally expected for the equipment will be immediately investigated and 
remedied.  
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Residual Impacts 

While the sensitivity of fish is considered to be low, the magnitude effect of underwater noise 
and vibration on these species was found to be small.  Accordingly, the overall significance of 
removal of the marine structure and subsequent generation of noise and vibration on fish is 
considered negligible.    

 Category 
Effect before 
Mitigation 

Residual Effect 

Magnitude of Generation of Underwater Noise and 
Vibration 

Small Small 

Sensitivity of Fish  Low Low 

Significance of Generation of Underwater Noise and 
Vibration on Fish 

Negligible Negligible 

4. Generation of Underwater Noise and Vibration on Sydney Aquarium   

As discussed, most marine animals are sensitive to sound and this has been taken into consideration 
for species housed within Sydney Aquarium.  Of these species, dugongs are considered the most 
sensitive to noise and have similar thresholds to that of cetaceans, which may experience injury at 
226 dB re 1 µPa, injury at 225 to 218 dB re 1 µPa and changes in behaviour at 157 to 164 
dB re 1 µPa if the underwater noise is within their sensitive hearing range (SLR, 2014).  However, 
considering the distance to the facility from the Project Area and the level of noise anticipated to be 
generated by the project activities it is understood that short-term generation of construction and 
barge noise is unlikely to alter the behaviour of these species.  In addition, this type of noise is 
unlikely to contribute notably in excess of the existing noise levels generated from vessel movements 
in waters surrounding the facility from adjacent road traffic.  Sensitivity of species within the Aquarium 
has been assessed as high. 

Evaluation of Effects 

Magnitude of Effects – Generation of 
Underwater Noise and Vibration 

Negligible Small Medium Large 

Applicable Criteria 
Immeasurable, undetectable or within the range of normal 
natural variation. 

Mitigation Measures 

Noise generating equipment used at the site will be maintained in accordance with 
manufacturer’s recommendations, and any malfunction that results in elevated noise levels 
above those normally expected for the equipment will be immediately investigated and 
remedied.  

The presence of suitably experienced personnel at the aquarium facility means that 
behavioural changes of important marine fauna within Sydney Aquarium during noise-
intensive activities would likely be observed rapidly.  Any reports of adverse effects by the 
Aquarium would be investigated by SHFA. 

Residual Impacts 

While the sensitivity of species housed in Sydney Aquarium is considered to be high, the 
magnitude of impact of underwater noise and vibration on these species was found to be 
negligible.  Accordingly, the overall significance of removal of the marine structure and 
subsequent generation of underwater noise and vibration on Sydney Aquarium’s protected 
species is considered negligible.    
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Category 
Effect before 
Mitigation 

Residual Effect 

Magnitude of Generation of Underwater Noise and 
Vibration 

Negligible Negligible 

Sensitivity of Sydney Aquarium  High High 

Significance of Generation of Underwater Noise and 
Vibration on Sydney Aquarium 

Negligible Negligible 

Removal of Piles 

1. Sources of Effects  

The key sources of disturbance during this activity are the removal of 185 existing timber piles, which 
are expected to result in marine growth removal; removal of vertical habitat; sediment disturbance; 
and generation of underwater noise and vibration.  These effects and their sensitive receptors are 
discussed below. 

2. Marine Growth Removal of Attached Invertebrates 

Marine growth removal from piles will result in direct destruction of those invertebrates that have 
become attached to the structures.  Piles within the AOI and more widely in the area are expected to 
support a diverse assemblage of encrusting biota at each tidal zone.  Their sensitivity has been 
assessed as low.  

Evaluation of Effects  

Magnitude of Effects – 
Marine Growth Removal 

Negligible Small Medium Large 

Applicable Criteria 
Affects a specific group of localised individuals within a population over a 
short time period (one generation or less), but does not affect other 
trophic levels or the population itself. 

Mitigation Measures 

The loss of attached invertebrate species during pile removal is unavoidable and as such no 
mitigation measures are offered.  

Residual Effects 

While the sensitivity of attached invertebrates is considered to be low, the magnitude of 
impact on these species was found to be small.  Accordingly, the overall significance of 
removal of the marine structure and subsequent removal of attached invertebrates is 
considered negligible.    

Category 
Effect before 
Mitigation 

Residual 
Effect 

Magnitude of Marine Growth Removal Small Small 

Sensitivity of Attached Invertebrates  Low Low 

Significance of Marine Growth Removal on Attached Invertebrates Negligible Negligible 

3. Removal of Vertical Habitat on Attached Invertebrates 

Temporary reduction of vertical habitat within the AOI will limit the area available for colonisation by 
encrusting invertebrates; their sensitivity has been assessed as low.  Accordingly the loss of these 
habitats is not considered significant due to the eventual installation of approximately 80 new vertical 
structures for recolonization in Cockle Bay and the large amount of alternative habitat in nearby areas 
that will support the local populations of these species.  
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Evaluation of Effects 

Magnitude of Effects – 
Removal of Vertical Habitat 

Negligible Small Medium Large 

Applicable Criteria 
Affects a specific group of localised individuals within a population 
over a short time period (one generation or less), but does not affect 
other trophic levels or the population itself. 

Mitigation Measures 

No mitigation measures are required for this action.  

Residual Effects 

While the sensitivity of attached invertebrates is considered to be low, the magnitude of 
impact on these species was found to be small.  Accordingly, the overall significance of 
removal of vertical habitat is considered Negligible.    

Category 
Effect before 
Mitigation 

Residual 
Effect 

Magnitude of Removal of Vertical Habitat Small Small 

Sensitivity of Attached Invertebrates  Low Low 

Significance of Removal of Vertical Habitat on Attached 
Invertebrates  

Negligible Negligible 

4. Removal of Vertical Habitat on Fish 

Temporary reduction of vertical habitat within Cockle Bay will limit the availability of foraging and 
feeding structures for fish species; their sensitivity has been assessed as low.  Accordingly the loss of 
these habitats is not considered significant due to the eventual installation of approximately 80 new 
structures and the presence of large areas of alternative foraging habitat within the wider AOI and 
harbour areas. 

Evaluation of Effects 

Magnitude of Effects – 
Removal of Vertical Habitat 

Negligible Small Medium Large 

Applicable Criteria 
Affects a specific group of localised individuals within a population 
over a short time period (one generation or less), but does not affect 
other trophic levels or the population itself. 

Mitigation Measures 

No mitigation measures are required for this action.  

Residual Effects 

While the sensitivity of fish is considered to be low, the magnitude of impact on these species 
was found to be small.  Accordingly, the overall significance of removal of vertical habitat on 
fish species is considered Negligible.    

Category 
Effect before 
Mitigation 

Residual Effect 

Magnitude of Removal of Vertical Habitat Small Small 

Sensitivity of Fish  Low Low 

Significance of Removal of Vertical Habitat on Fish  Negligible Negligible 
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5. Localised Sediment Disturbance on Benthic Communities, Invertebrates and Fish 

The sediment, as mentioned previously, is believed to be substantially contaminated and disturbance 
of sediments has the potential to result in localised increases in turbidity.  Sediment disturbance may 
also elevate the concentration of contaminants in the water column and their bioavailability to benthic 
communities, invertebrates and fish species in the AOI.  However, considering the current and 
ongoing extent of vessel movements and anchoring within the AOI, this activity is unlikely to 
contribute much in excess of the existing sediment disturbance levels.  As can be seen from the 
images taken during the archaeological surveys, the water clarity in Cockle Bay is low indicating the 
presence of suspended solids in the water column.  Benthic communities, invertebrates and fish 
sensitivities have been assessed as low. 

Evaluation of Effects 

Magnitude of Effects – 
Sediment Disturbance 

Negligible Small Medium Large 

Applicable Criteria 
Affects a specific group of localised individuals within a population over a 
short time period (one generation or less), but does not affect other trophic 
levels or the population itself. 

Mitigation Measures 

Silt curtains will be installed prior to any construction works.  Silt curtains are a floating barrier, 
designed to temporarily contain, deflect or slow down the movement of suspended particles.  
In addition, a cutting sleeve will be utilised to cut piles off below the surface of the seabed and 
minimise sediment disturbance.  The use of these structures during this activity will help to 
contain any suspended sediment and therefore limit the spread of turbidity and contaminated 
sediments through the Bay.  

Residual Effects 

While the sensitivity of benthic communities, invertebrates and fish species is considered to 
be low, the magnitude of impact on these species was found to be small.  Accordingly, the 
overall significance of sediment disturbance on benthic communities, invertebrates and fish 
species is considered negligible.    

Category 
Effect before 
Mitigation 

Residual 
Effect 

Magnitude of Localised Sediment Disturbance Small Small 

Sensitivity of Benthic Communities, Invertebrates and Fish  Low Low 

Significance of Localised Sediment Disturbance on Benthic 
Communities, Invertebrates and Fish 

Negligible Negligible 

6. Localised Sediment Disturbance on Sydney Aquarium 

Sediment is highly contaminated and its disturbance may affect species housed within Sydney 
Aquarium via a seawater intake located approximately 80m from the AOI.  However, based on the 
current and ongoing extent of vessel movements and anchoring within the AOI, this activity is unlikely 
to contribute much in excess of the existing sediment disturbance levels.  Species housed within 
Sydney Aquarium have been assessed as high. 

Evaluation of Effects 

Magnitude of Effects – 
Sediment Disturbance 

Negligible Small Medium Large 

Applicable Criteria 
Affects a specific group of localised individuals within a population over 
a short time period (one generation or less), but does not affect other 
trophic levels or the population itself 

Mitigation Measures 

Silt curtains will be installed and a cutting sleeve utilised during this activity.   
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Residual Effects 

While the sensitivity of species within Sydney Aquarium is considered to be high, the 
magnitude of impact on these species was found to be small.  Accordingly, the overall 
significance of sediment disturbance on species housed within Sydney Aquarium is 
considered minor.    

Category 
Effect before 
Mitigation 

Residual 
Effect 

Magnitude of Sediment Disturbance Small Small 

Sensitivity of Sydney Aquarium  High High 

Significance of Sediment Disturbance on Sydney Aquarium Moderate Minor 

7. Generation of Underwater Noise and Vibration on Fish  

As discussed, fish may be sensitive to underwater noise generated by the project resulting in 
temporary alterations of normal behavioural patterns . The extent of noise and vibration is expected to 
be less than that generated during screw piling and therefore is unlikely to result in behavioural 
responses in fish (SLR, 2014)  Their sensitivity has been assessed as low. 

Evaluation of Effects 

Magnitude of Effects – 
Generation of 
Underwater Noise and 
Vibration 

Negligible Small Medium Large 

Applicable Criteria 
Affects a specific group of localised individuals within a population over a 
short time period (one generation or less), but does not affect other trophic 
levels or the population itself. 

Mitigation Measures 

No mitigation measures are required for this action.  

Residual Impacts 

While the sensitivity of fish is considered to be low, the magnitude of effect on these species 
was found to be small.  Accordingly, the overall significance of underwater noise and 
vibration on fish is considered negligible.    

 Category 
Effect before 
Mitigation 

Residual 
Effect 

Magnitude of Underwater Noise and Vibration Small Small 

Sensitivity of Fish  Low Low 

Significance of Underwater Noise and Vibration on Fish Negligible Negligible 

8. Generation of Underwater Noise and Vibration on Sydney Aquarium 

As discussed, species within Sydney Aquarium are potentially sensitive to noise.  The extent of noise 
and vibration is less than that generated during screw piling, which was found during a similar activity 
conducted at Pier 26 to have negligible impacts on species within Sydney Aquarium (SLR, 2014).  
Therefore noise and vibration is unlikely to alter behaviour of these species.  Their sensitivity has 
been assessed as high.   

Evaluation of Effects 

Magnitude of Effects – Generation 
of Underwater Noise and Vibration 

Negligible Small Medium Large 

Applicable Criteria 

Affects a specific group of localised individuals within a 
population over a short time period (one generation or 
less), but does not affect other trophic levels or the 
population itself 
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Mitigation Measures 

Noise generating equipment used at the site will be maintained in accordance with 
manufacturer’s recommendations, and any malfunction that results in elevated noise levels 
above those normally expected for the equipment will be immediately investigated and 
remedied.  

The presence of suitably experienced personnel at the aquarium facility means that 
behavioural changes of important marine fauna within Sydney Aquarium during noise-
intensive activities would likely be observed rapidly.  Any reports of adverse effects by the 
Aquarium would be investigated by SHFA. 

Residual Impacts 

While the sensitivity of species housed in Sydney Aquarium is considered to be high, the 
magnitude of impact of underwater noise and vibration on these species was found to be 
small.  Accordingly, the overall significance of underwater noise and vibration on Sydney 
Aquarium’s protected species is considered Minor.    

Category 
Effect before 
Mitigation 

Residual 
Effect 

Magnitude of Underwater Noise and Vibration Small Small 

Sensitivity of Sydney Aquarium  High High 

Significance of Underwater Noise and Vibration on Sydney 
Aquarium 

Moderate Minor 

Installation of Piles 

1. Sources of Effects  

The key source of disturbance from the installation of structures is the installation of piles.  
Approximately 80 piles will be installed with the majority of these made of smooth steel, although 
some timber piles also to be used.  Piles will be screwed into the seabed using a purpose built 18 m 
barge.  The installation of piles is expected to result in generation of underwater noise and vibration; 
and sediment disturbance. These effects and their sensitive receptors are discussed below. 

2. Generation of Underwater Noise and Vibration on Fish 

Fish are sensitive to noise and vibration.  The extent of noise and vibration is expected to be more 
than that generated during removal of the existing marine structure and support piles.  Studies have 
indicated screw piling has an expected sound exposure level of 117 to 122 dB re 1 µPa at 100 m 
range, and 130 dB re 1 µPa at 10 m range and this is unlikely to result in behavioural responses in 
fish (SLR, 2014).  Fish sensitivity has been assessed as low. 

Evaluation of Effects 

Magnitude of Effects – Generation 
of Underwater Noise and Vibration 

Negligible Small Medium Large 

Applicable Criteria 
Affects a specific group of localised individuals within a 
population over a short time period (one generation or less), 
but does not affect other trophic levels or the population itself. 

Mitigation Measures 

Noise generating equipment used at the site will be maintained in accordance with 
manufacturer’s recommendations, and any malfunction that results in elevated noise levels 
above those normally expected for the equipment will be immediately investigated and 
remedied.  

Residual Effects 

While the sensitivity of fish is considered to be low, the magnitude effect of underwater noise 
and vibration on these species was found to be small.  Accordingly, the overall significance of 
the installation of piles and subsequent generation of underwater noise and vibration on fish is 
considered negligible.    
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Category 
Effect before 
Mitigation 

Residual 
Effect 

Magnitude of Underwater Noise and Vibration Small Small 

Sensitivity of Fish  Low Low 

Significance of Underwater Noise and Vibration on Fish Negligible Negligible 

3. Generation of Underwater Noise and Vibration on Sydney Aquarium 

The expected noise levels for this activity at 100 m range are below the noise threshold for dugong.  
In addition a similar activity undertaken at Pier 26 (located directly adjacent to the Aquarium) resulted 
in negligible impacts from screw piling (SLR, 2014) and therefore it is expected that there is unlikely to 
be any changes in the behaviour of Aquarium species from pile installation within the AOI. Sensitivity 
of Sydney Aquarium’s species has been assessed as high. 

Evaluation of Effects 

Magnitude of Effects – 
Underwater Noise and 
Vibration 

Negligible Small Medium Large 

Applicable Criteria 
Affects a specific group of localised individuals within a population over a 
short time period (one generation or less), but does not affect other trophic 
levels or the population itself. 

Mitigation Measures 

In addition to the maintenance of equipment as described above, the presence of suitably 
experienced personnel should continuously monitor behaviour of important marine fauna 
within Sydney Aquarium during noise-intensive activities. Any reports of adverse effects by 
the Aquarium should be investigated by SHFA. 

Residual Effect 

While the sensitivity Sydney Aquarium is considered to be high, the magnitude of effect of 
underwater noise and vibration on these species was found to be small.  Accordingly, the 
overall significance of the installation of piles and subsequent generation of underwater noise 
and vibration on Sydney Aquarium’s species is considered moderate. 

Category 
Effect before 
Mitigation 

Residual Effect 

Magnitude of Underwater Noise and Vibration Small Small 

Sensitivity of Sydney Aquarium  High High 

Significance of Underwater Noise and Vibration on Sydney 
Aquarium 

Moderate Minor 

4. Localised Sediment Disturbance on Benthic Communities, Invertebrates and Fish 

Screw piling is known to increase turbidity, and may also introduce toxicants into the water column 
and increase overall bioavailability of contaminants through disturbance of contaminated sediments.  
However, the extent of sediment disturbance is expected to be less than that generated during 
removal of the existing piles, and the increase in suspended sediment is expected to be localised.  
Sensitivities of benthic communities, invertebrates and fish have been assessed as low. 

Evaluation of Effects 

Magnitude of Effects – 
Sediment Disturbance 

Negligible Small Medium Large 

Applicable Criteria 
Affects a specific group of localised individuals within a population over a 
short time period (one generation or less), but does not affect other trophic 
levels or the population itself. 
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Mitigation Measures 

Silt curtains will be installed prior to any construction works.   

Residual Effects 

While the sensitivity of benthic communities, invertebrates and fish species is considered to 
be low, the magnitude of impact on these species was found to be small.  Accordingly, the 
overall significance of sediment disturbance on benthic communities, invertebrates and fish 
species is considered negligible.   

Category 
Effect before 
Mitigation 

Residual Effect 

Magnitude of Localised Sediment Disturbance Small Small 

Sensitivity of Benthic Communities, Invertebrates and Fish  Low Low 

Significance of Localised Sediment Disturbance on Benthic 
Communities, Invertebrates and Fish 

Negligible Negligible 

Positive Effects 

The replacement of 185 existing piles with approximately 80 new piles will result in an 
increased benthic area unoccupied by structures and therefore create additional habitat 
available for benthic communities to colonise. 

Installation of Marine Structures 

1. Sources of Effects  

The key source of disturbance during this activity is the installation of a newly configured marine 
structure covering an area of 3,392 m2, which is expected to result in generation of underwater noise 
and vibration.  These effects and their sensitive receptors are discussed below: 

2. Generation of Underwater Noise and Vibration on Fish 

As previously discussed, fish are very sensitive to sound.  For the purpose of this evaluation, the 
sensitivity of fish has been assessed as low.  

Evaluation of Effects 

Magnitude of Effects – 
Generation of Underwater 
Noise and Vibration 

Negligible Small Medium Large 

Applicable Criteria 
Affects a specific group of localised individuals within a population over 
a short time period (one generation or less), but does not affect other 
trophic levels or the population itself 

Mitigation Measures 

No additional mitigation measures are required for this action.  

Residual Impacts 

While the sensitivity of fish is considered to be low, the magnitude effect of underwater noise 
and vibration on these species was found to be small.  Accordingly, the overall significance of 
installation of the marine structure and subsequent noise generation on fish is considered 
negligible.    

 Category 
Effect before 
Mitigation 

Residual 
Effect 

Magnitude of Generation of Underwater Noise and Vibration Small Small 

Sensitivity of Fish  Low Low 

Significance of Generation of Underwater Noise and Vibration on 
Fish 

Negligible Negligible 
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3. Generation of Underwater Noise and Vibration on Sydney Aquarium   

Marine species housed within Sydney Aquarium are sensitive to sound. For the purpose of this 
evaluation, the sensitivity of Sydney Aquarium’s protected species has been assessed as high. 

Evaluation of Effects 

Magnitude of Effects – 
Generation of Underwater 
Noise and Vibration 

Negligible Small Medium Large 

Applicable Criteria 
Immeasurable, undetectable or within the range of normal natural 
variation 

Mitigation Measures 

The presence of suitably experienced personnel at the aquarium facility means that 
behavioural changes of important marine fauna within Sydney Aquarium during noise-
intensive activities would likely be observed rapidly.  Any reports of adverse effects by the 
Aquarium would be investigated by SHFA. 

Residual Impacts 

While the sensitivity of species housed in Sydney Aquarium is considered to be high, the 
magnitude of impact of underwater noise and vibration on these species was found to be 
negligible.   Accordingly, the overall significance of installation of the marine structure and 
subsequent generation of underwater noise and vibration on Sydney Aquarium’s protected 
species is considered negligible.    

Category 
Effect before 
Mitigation 

Residual 
Effect 

Magnitude of Underwater Noise and Vibration Negligible Negligible 

Sensitivity of Sydney Aquarium  High High 

Significance of Underwater Noise and Vibration on Sydney 
Aquarium 

Negligible Negligible 

4. Positive Effects 

Removal of the existing marine structure (4,365 m2) and replacement by a newly configured marine 
structure (3,392 m2) will result in an increased benthic area unoccupied by structures and therefore 
create more available habitat for benthic communities colonisation. 

Long-Term Presence of Marine Structures 

Long-term presence of installed structures includes approximately 80 piles and a newly configured 
marine structure.  These structures will create habitats and a positive effect for invertebrate species 
that colonise these structures and species of fish seeking shelter. 

Construction Logistics 

1. Vessel Anchoring 

Effects Description 

Vessel anchoring can cause increases in turbidity, and may also introduce toxicants into the water 
column and increase overall bioavailability of contaminants through disturbance of contaminated 
sediments. This activity can also result in habitat damage.  However, existing vessel movements 
and anchoring within the AOI means that this effect will not be in excess of what already exists. 
Operational discharges from vessels would all be within applicable local and international 
standards with respect to type and treatment, and are unlikely to affect marine organisms.  These 
effects and their sensitive receptors are discussed below: 

Sediment Disturbance on Benthic Communities and Fish 

The potential impacts from sediments disturbance include increased suspended solids, the 
potential for mobilisation of contaminants, and resettlement of suspended sediments onto the 
seabed.  Sensitivities of benthic communities and fish have been assessed as low. 
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Evaluation of Effects 

Magnitude of Effects – 
Sediment Disturbance 

Negligible Small Medium Large 

Applicable Criteria Immeasurable, undetectable or within the range of normal natural variation 

Mitigation Measures 

Silt curtains will be installed prior to any construction works.   

Residual Effects 

While the sensitivity of benthic communities and fish species is considered to be low, the 
magnitude of impact on these species was found to be negligible.  Accordingly, the overall 
significance of sediment disturbance on benthic communities and fish species is considered 
negligible.    

Category 
Effect before 
Mitigation 

Residual Effect 

Magnitude of Sediment Disturbance Negligible Negligible 

Sensitivity of Benthic Communities and Fish  Low Low 

Significance of Sediment Disturbance on Benthic Communities 
and Fish 

Negligible Negligible 

2. Vessel and Equipment Noise 

Sources of Effects  

The key source of disturbance is noise generated by vessels and equipment used on these vessels.  
These effects and their sensitive receptors are discussed below. 

Generation of Underwater Noise and Vibration on Fish 

Noise generated from project vessels and equipment will not be too dissimilar from the existing noise 
levels due to the amount of vessel movements and other activities occurring within the AOI. For the 
purpose of this evaluation, the sensitivity of fish has been assessed as low.  

Evaluation of Effects 

Magnitude of Effects – 
Generation of Underwater 
Noise and Vibration 

Negligible Small Medium Large 

Applicable Criteria 
Immeasurable, undetectable or within range of normal natural 
variation 

Mitigation Measures 

Noise generating equipment used at the site will be maintained in accordance with 
manufacturer’s recommendations, and any malfunction that results in elevated noise levels 
above those normally expected for the equipment will be immediately investigated and 
remedied.  

Residual Impacts 

While the sensitivity of fish is considered to be low, the magnitude effect of noise on these 
species was found to be negligible.  Accordingly, the overall significance of vessel and 
equipment operation and subsequent generation of underwater noise and vibration on fish is 
considered negligible.    
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 Category 
Effect before 
Mitigation 

Residual Effect 

Magnitude of Underwater Noise and Vibration Negligible Negligible 

Sensitivity of Fish  Low Low 

Significance of Underwater Noise and Vibration on Fish Negligible Negligible 

Generation of Underwater Noise and Vibration on Sydney Aquarium   

Underwater noise and vibration generated from project vessels and equipment will not be in excess of 
existing noise levels due to the amount of vessel movements and other activities occurring in the 
waters surrounding the Aquarium. For the purpose of this evaluation, the sensitivity of Sydney 
Aquarium’s protected species has been assessed as high. 

Evaluation of Effects 

Magnitude of Effects – 
Generation of Underwater 
Noise and Vibration 

Negligible Small Medium Large 

Applicable Criteria Immeasurable, undetectable or within range of normal natural variation 

Mitigation Measures 

No additional mitigation measures beyond those proposed above are required for this action.  

Residual Impacts 

While the sensitivity of species housed in Sydney Aquarium is considered to be high, the 
magnitude of impact of underwater noise and vibration on these species was found to be 
negligible.  Accordingly, the overall significance of vessel and equipment operation and 
subsequent generation of underwater noise and vibration on Sydney Aquarium’s protected 
species is considered negligible.    

Category 
Effect before 
Mitigation 

Residual 
Effect 

Magnitude of Underwater Noise and Vibration Negligible Negligible 

Sensitivity of Sydney Aquarium  High High 

Significance of Underwater Noise and Vibration on Sydney 
Aquarium 

Negligible Negligible 

8.15.4.4 Unplanned Events 

1. Marine Hydrocarbon Spill 

Effects Description 

The most likely unplanned spill or release of fuels is the accidental spill during refuelling of 
equipment or due to a vessel collision.  Fuels, hydraulic fluids and lubricating oils have the 
potential to impact on local water and sediment quality.  The construction vessels are 
expected to use marine diesel, which is a middle petroleum distillate that typically undergoes 
rapid dispersion and evaporation in the marine environment when subjected to weathering.  
Refuelling of barges will not occur at the Project site, but will be undertaken at an approved 
refuelling facility.  Due to the size of the vessels and the availability of resources (being within 
the confines of the harbour), spills are expected to be small in size and immediately 
responded to.  

Given the localised nature of the accidental spills outlined above, due to the small quantities 
considered, the severity of effects from the accidental spill of hydrocarbons or chemicals is 
considered to be medium. 

Severity of Effect Low Medium High 

Applicable Criteria 
Localised environmental damage, no sensitive resources effected and 
degradation of spilled materials and full recovery of affected resources 
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Due to the range of operations that could result in an accidental spill and the access to 
emergency responses, it is considered unlikely that a small accidental spill may occur at 
some stage during the Project. 

Likelihood of Occurrence Extremely Unlikely Unlikely Possible Likely 

Applicable Criteria 
The event is unlikely but may occur at some time during normal 
operating conditions 

Mitigation and Control Measures 

Vessels used during the Project are legally required to comply with Annex 1- Oil of the 
International Convention for the Prevention of Pollution (MARPOL), under the Ports and 
Maritime Administration Act 1995, the Marine Safety Act 1998 and the Marine Pollution Act 
1987.  Vessels are required to store fuels, oils and chemicals in bunded areas on board.  
Emergency Response Plans are also required on board in addition to spill kits on each vessel 
for the immediate containment of any spill.  

With the implementation of the above mitigation measures, including the immediate response 
to any discharge or oil from the Project vessels, the severity effects from the accidental spill of 
fuel, oil or chemicals, is considered to be Low 

Severity of Effect Low Medium High 

Applicable Criteria 
Some damage to the environment/ very localised, no sensitive resources 
effected and rapid degradation of spilled materials and rapid recovery of 
affected resources 

With these mitigation and control measures in place, the likelihood of an accidental spill of 
fuels, oils and chemicals, is considered to be unlikely. 

Likelihood of Occurrence Extremely Unlikely Unlikely Possible Likely 

Applicable Criteria 
The event is unlikely but may occur at some time during normal 
operating conditions 

Residual Effect 

Category Effect before Mitigation Residual Effect 

Magnitude of Effects from a Marine Spill Medium Low 

Likelihood Unlikely Unlikely 

Significance of Effects Minor ALARP 

2. Marine Vessel Incident 

Effects Description 

Vessel collisions could cause debris and chemicals to enter the harbour.  Sunken debris or 
the sinking of a vessel would cause sediment disturbance, and therefore a potential effect on 
water quality.  Additionally, a vessel collision would potentially result in the spill of fuels, oils or 
chemicals.  An incident due to a vessel collision is considered unlikely due to the low speed of 
vessel traffic and the sheltered conditions of the harbour.  Additionally, the work barges will be 
stationary for the majority of the time they are working in the bay.  

Given the already contaminated nature of the water and sediment within the Project Area, and 
the use of silt curtains during operation, the severity of effects from vessel collisions is 
considered to be medium. 

Severity of Effect Low Medium High 

Applicable Criteria 
Localised environmental damage, no sensitive resources effected and degradation 
of spilled materials and full recovery of affected resources 

Due to the low speed of vessel traffic and the sheltered conditions of the harbour range of 
operations, it is considered unlikely that vessel collisions will occur at some stage during the 
Project. 

Likelihood of Occurrence Extremely Unlikely Unlikely Possible Likely 

Applicable Criteria 
The event is unlikely but may occur at some time during normal operating 
conditions 
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Mitigation and Control Measures  

Vessels used during the Project are legally required to comply with Annexes of the 
International Convention for the Prevention of Pollution (MARPOL), under the Ports and 
Maritime Administration Act 1995, the Marine Safety Act 1998 and the Marine Pollution Act 
1987.   Vessels are required to store fuels, oils and chemicals in bunded areas on board and 
refuelling will only occur in calm conditions.  Emergency Response Plans are also required on 
board in addition to spill kits on each vessel for the immediate containment of any spill.   In 
addition to pollution controls, these regulations provide for standards of crew training, 
watchkeeping and navigational safety to minimise the risk of a collision occurring.  

With these mitigation and control measures in place, the likelihood of an accidental spill of 
fuels, oils and chemicals, is considered to be unlikely. 

Likelihood of Occurrence Extremely Unlikely Unlikely Possible Likely 

Applicable Criteria 
The unplanned event is extremely unlikely to occur under normal operating 
conditions but may occur in exceptional circumstances 

With the implementation of the above mitigation measures, the severity of an effects from the 
accidental spill of fuel, oil or chemicals, is considered to be Low. 

Severity of Effect Low Medium High 

Applicable Criteria 
Some damage to the environment/ very localised, no sensitive resources 
effected and rapid degradation of spilled materials and rapid recovery of 
affected resources 

Residual Effects 

Category 
Effect before 
Mitigation 

Residual Effect 

Magnitude of Effects from a Vessel Collision Medium Low 

Likelihood Unlikely Extremely Unlikely 

Significance of Effects Minor ALARP 

3. Dropped Objects 

Effects Description 

The Project Area is relatively shallow (<8 m in depth) and therefore any dropped objects 
should be easily retrieved.  These objects though, depending on their size, may create 
localised sediment disturbance and plumes.   

Given the already contaminated nature of the water and sediment within the Project Area, and 
the use of silt curtains during operation, the severity of effects from dropped objects is 
considered to be low. 

Severity of Effect Low Medium High 

Applicable Criteria 
Some damage to the environment/ very localised, no sensitive 
resources effected. 

Mitigation and Control Measures 

Vessels used during the Project are legally required to comply with annexes of the 
International Convention for the Prevention of Pollution (MARPOL), under the Ports and 
Maritime Administration Act 1995, the Marine Safety Act 1998 and the Marine Pollution Act 
1987.  Vessels are required to store drums, objects in bunded areas or secure areas on 
board.   

Due to the range of operations that could result in an accidental spill and the access to 
emergency responses, it is considered unlikely that objects may be dropped overboard at 
some stage during the Project. 

Likelihood of Occurrence Extremely Unlikely Unlikely Possible Likely 

Applicable Criteria 
The event is unlikely but may occur at some time during normal operating 
conditions 
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The following additional mitigation measures have been identified to minimise effects on water and 
sediment quality:  

1. Appropriate management of noise generating equipment 
2. Suitably qualified personnel should monitor behaviour of important fauna within Sydney Aquarium 

during noise-sensitive activities.  Any reports of adverse effects should be reported to and 
investigated by the Authority 

3. Silt curtains and booms will be installed prior to any works and suitably maintained during demolition 
and construction works to contain suspended sediment and limit spread of turbidity and 
contaminated sediments.   

4. Vessels used during the construction will be legally required to comply with: 

 Annexes of the International Convention for the Prevention of Pollution (MARPOL 93/98) 
including Annexes relating to the discharge of oil, noxious liquid substances, sewage, garbage 
and air 

 Ports and Maritime Administration Act 1995, the Marine Safety Act 1998 and the Marine 
Pollution Act 1987; this legislation requires vessels to store fuels, oils and chemicals in bunded 
areas on board and refuelling to only occur in calm conditions; Emergency Response Plans are 
also required on board in addition to spill kits on each vessel for the immediate containment of 
any spill. 

5. Preparation and implementation of an Environmental Management Plan including procedures 
minimising risk of unplanned events relating to spills, collisions and avoiding material entering the 
waterway, including: 

 Only suitable and appropriately certified vessels are used on the project 
 Only qualified and experienced vessel operators may work on the project 
 Minimum volumes on site and spill kits to be carried on all vessels 
 Oil spill contingency plans to be understood and actioned if necessary by vessel operators 

including immediate response to any discharge 
 Appropriate measures to prevent material entering the waterway during concrete cutting  
 Notification, reporting and corrective action procedures in the event of a pollution incident are in 

place 
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Figure 46:  Air Quality Assessment – Locality Map 
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Figure 48:  Noise & Vibration Assessment – Locality Map 
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Table 31:  Noise & Vibration Receiver List 

ID Location Floor Function 

ANMM1 HMAS Vampire - Museum 

ANMM2 Australian National Maritime Museum GF Museum 

CBW1 Home Nightclub GF Night Club 

CBW2 Tokio Hotel GF Bar 

CBW3 Nick's Seafood GF Restaurant 

CBW4 Nick's 103 GF Cafe 

CBW5 Lindt Cafe GF Cafe 

CBW6 Adria Rybar & Grill GF Bar Restaurant 

CBW7 I'm Angus Steakhouse GF Restaurant 

CBW8 Baia The Italian GF Restaurant 

CBW9 Pontoon Bar GF Bar 

CBW10 Home Nightclub 1st Night Club 

CBW11 Tokio Hotel 1st Bar 

CBW12 Blackbird Cafe 1st Bar Restaurant 

CBW13 Dockside 1st Function Venue 

CBW14 Pontoon Bar 1st Bar 

Helm Bar Helm Bar GF Bar 

HSSC1 Margaritaville GF Restaurant 

HSSC2 Blue Fish GF Restaurant 

HSSC3 Waterfront Grill GF Restaurant 

HSSC4 Olivio GF Restaurant 

HSSC5 Passello GF Restaurant 

HSSC6 Watershed GF Bar 

HSSC7 Cyren GF Restaurant 

HSSC8 Hurricanes 1st Resaurant 

HSSC9 Festival Cafe 1st Café Bar 

HSSC10 Dragon Boat 1st Bar Restaurant 

HSSC11 Criniti's 1st Restaurant 

HSSC12 Thai Foon 1st Restaurant 

HSSC13 Zaaffran 1st Restaurant 

HSSC14 Kamikaze 1st Restaurant 

HSSC15 Cohibar 1st Bar 

HSSC16 Hard Rock Cafe 1st Bar Restaurant 

IMAX IMAX GF Movie Theatre 

Madame Tussauds Madame Tussauds Sydney GF Museum 

Sydney Aquarium Sydney Aquarium and Wildlife Centre GF Aquarium 
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Table 33: Vibration Levels and Human Perception of Motion - PPV 

Approximate Vibration Level Degree of Perception 

0.10 mm/s Not felt 

0.15 mm/s Threshold of perception 

0.35 mm/s Barely noticeable 

1 mm/s Noticeable 

2.2 mm/s Easily noticeable 

6 mm/s Strongly noticeable 

14 mm/s Very strongly 
noticeable 

 

Note: These approximate vibration levels (in floors of building) are for vibration having a frequency 
content in the range of 8 Hz to 80 Hz. 

A review of the information in Table 33 suggests that people will just be able to feel floor vibration at 
levels of about 0.15 mm/s, and that the motion becomes “noticeable” at a level of approximately 1 
mm/s. 

It is considered that the human perception of motion as described above would be a good starting 
point to screen the vibration impacts upon the marine environment housed in the Sydney Aquarium. 

Ground-borne noise at IMAX Theatre 

Ground-borne noise is noise generated by vibration transmitted through the ground into a structure. 
Ground-borne noise caused by, for example, piling or underground works can be more noticeable 
than airborne noise. For this project, the IMAX Theatre is considered to be highly sensitive to external 
noise, and is likely to be impacted by ground-borne noise. It is considered that exceedance of a 
ground-borne noise level of 35dBA inside the IMAX Theatre indicates when management actions 
should be implemented. This level recognises the temporary nature of construction and is based on 
the recommended maximum internal design sound level for ‘cinema’ type space as specified in AS 
2107. 

Building Damage from Vibration 

There are currently no Australian Standards or guidelines for assessing the potential for building 
damage from vibration. It is common practice to derive goals from international standards. 

British Standard BS 7385:1993 and German Standard DIN 4150:1999 both provide goals, below 
which vibration is considered insufficient to cause building damage. Of these, DIN 4150 is the more 
stringent. Table 34 summarises the goals specified in DIN 4150-3:1999. 

Table 34: Guideline Values for Vibration Velocity to be used when Evaluating the Effects of Short-term 
Vibration on Structures 

Type of Structure 
Guideline Values for Velocity – PCPV (mm/s)
1 Hz to 10 

Hz 
10 Hz to 50 

Hz 
50 Hz to 100 

Hz 
Buildings used for commercial purposes, 
industrial buildings, and buildings of similar 
design 

20 20 to 40 40 to 50 

Dwellings and buildings of similar design 
and/or occupancy 

5 5 to 15 15 to 20 

Structures that, because of their particular 
sensitivity to vibration, cannot be classified 
under either of the other classifications and 
of great intrinsic value 

3 3 to 8 8 to 10 

 

 

With regard to these levels DIN 4150 states, “experience has shown that if these values are complied 
with, damage that reduces the serviceability of the building will not occur. If damage nevertheless 
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Noise Prediction – Harbourside Jetty 

 Removal of Timber Structures – Predicted noise levels are below the NML at most locations 
with the exception of Hurricanes (HSSC8) and Festival Café (HSSC9); 

 Piling – The predicted noise levels will comply with the NML at all locations except 
Margaritaville; and 

 Installation of New Structures – Predicted noise levels are below the NML at most locations with 
the exception of Hurricanes (HSSC8) and Festival Café (HSSC9). 

Noise Prediction – Harbourside Promenade 

 Removal of Timber Structures – Predicted noise levels are below the NML at most locations 
with the exception of Hurricanes (HSSC8), Festival Café (HSSC9) and Dragon Boat (HSSC10); 

 Piling – The predicted levels will generally comply with the NML except for small exceedances 
at Blue Fish, Hurricanes, Festival Café and Dragon Boat; and 

 Installation of New Structures – Predicted noise levels are below the NML at most locations with 
the exception of Hurricanes (HSSC8), Festival Café (HSSC9) and Dragon Boat (HSSC10). 

Noise Prediction – Harbourside Steps 

 Removal of Timber Structures – Predicted noise levels are below the NML at most locations 
with the exception of Kamikaze (HSSC14) and Cohibar (HSSC15); 

 Piling – The NML will not be exceeded by the predicted levels at any location; and 
 Installation of New Structures – Predicted noise levels are below the NML at most locations with 

the exception of Kamikaze (HSSC14) and Boardwalk 

Noise Prediction – Heritage Foreshore Boardwalk 

 Piling – The predicted levels will generally comply with the NML except for small exceedances 
at Margaritaville, Blue Fish, Hurricanes, Festival Café and Dragon Boat; and 

 Installation of New Structures – Predicted noise levels are below the NML at most locations with 
the exception of Margaritaville (HSSC1), Hurricanes (HSSC8), Festival Café (HSSC9) and 
Dragon Boat (HSSC10). 

Noise Prediction – Convention Wharf 

 Removal of Timber Structures – Predicted noise levels are below the NML at most locations 
with the exception of Zaaffran (HSSC13), Kamikaze (HSSC14), Cohibar (HSSC15) and Hard 
Rock Café (HSSC16); 

 Piling – The predicted levels will comply with the NML except at Zaaffran, Kamikaze, Cohibar 
and Hard Rock Café; and 

 Installation of New Structures – Predicted noise levels are below the NML at most locations 
with the exception of Zaaffran (HSSC13), Kamikaze (HSSC14), Cohibar (HSSC15) and Hard 
Rock Café (HSSC16). 

Noise Prediction – Cockle Bay Marina 

 Removal of Timber Structures – Predicted noise levels are below the NML at most locations 
with the exception of Home Nightclub (CBW1), Tokio Hotel (CBW2), Blackbird Cafe (CBW12), 
Dockside (CBW13) and Pontoon Bar (CBW14); 

 Piling – The predicted levels will exceed the NML at only a few locations: Home Nightclub, 
Tokio Hotel, Blackbird Café and Pontoon Bar; and 

 Installation of New Structures – Predicted noise levels are below the NML at most locations 
with the exception of Home Nightclub (CBW1) and Tokio Hotel (CBW2). 

Sources of Noise Exceedances 

Where exceedances of the NML have been identified in this section, the likely causes of such 
exceedances will be: 

 Removal of Structures – combination of equipment, except during concrete removal the 
concrete saw will dominate; 

 Piling – the bored or screw piling rig; and 
 Installation of New Structures – Hand tools and barge. 
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9 Summary of Additional Environmental Mitigation Measures to be 
Implemented 

Most potential impacts of the proposal have been addressed through design.  The following table 
identifies additional mitigation measures to be implemented. 

Table 37: Summary of Additional Mitigation Measures 

Impact Proposed Additional Mitigation Measures 

Public Safety Design Phase

1. The Authority will consult with RMS Wharf Safety during detailed 
design to ensure the public wharf design meets all applicable WHS 
and DDA requirements 

Public Access Nil 
Visual Impacts Nil 
Event Management & 
Recreational Capacity 

Nil 

Sustainability Nil 
Sea Level Rise Nil 
Infrastructure Servicing Nil 
Waste Management Construction Phase

1. The Contractor will be prohibited from depositing waste in the public 
domain, either Cockle Bay or its surrounds. 

2. All demolished material which cannot be reused or recycled will be taken 
to a licensed waste facility 

3. All demolished material transported from the site will be adequately 
contained to prevent any material entering the water 

4. The project will be required to comply with NSW Government 
Sustainability Policy – WRAPP Reporting Guidelines 2011  

5. Waste management procedures compliant with EPA guidelines will be 
documented in the Contractor’s Environmental Management Plan 

Heritage Construction Phase

1. Piling works will to be carried on with an Exception under Section 
139(4) of the Heritage Impact Act 1977.  

Navigation & Safety Construction Phase

1. Lighting and buoyage will be provided in accordance with the Harbour 
Master’s and Roads and Maritime Services requirements to 
segregate the on-water construction zone. 

2. The Harbour Master and Roads and Maritime Services will be 
consulted further with respect to requirements for the construction 
phase of the proposal prior to construction 

3. Appropriate communication of service changes will be made in 
advance of construction impacts 

Operational Phase 

4. Vessel sizes will be limited to 15m for recreation users and 35m for 
commercial users during routine operation; larger vessels may only 
access the bay on an as needed basis following risk assessment 

5. Detailed operational protocols will be implemented prior to putting the 
new facilities into service to ensure safe and equitable maritime 
access 

6. The Harbour Master and Roads and Maritime Services will be 
consulted further with respect to their requirements for the operational 
phase of the proposal 

Transport, Traffic & 
Parking 

Construction Phase

1. The Construction Management Plan will include measures to minimise 
impacts on transport, traffic, parking and pedestrian movement along 
the waterfront. 
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Impact Proposed Additional Mitigation Measures 

Water Quality & 
Contamination 

Construction Phase

1. The Harbour Master will be consulted further with respect to pollution 
prevention measures for the construction phase of the proposal to 
ensure that all pollution prevention measures have been addressed, 
including access to stormwater drains within the site boundary. 

2. Any disturbance of the seabed will be subject to the approval of the 
Harbour Master in accordance with clauses 67 and 69 of the 
Management of Water and Waterside Lands Regulations - NSW 

3. Piles will be completely withdrawn from the seabed. In the event a pile 
cannot be fully removed, it will be cut off at the seabed using an 
appropriate cutting sleeve to reduce seabed disturbance  

4. Silt curtains and booms will be installed prior to any works and suitably 
maintained during demolition and construction works to contain 
suspended sediment and limit spread of turbidity and contaminated 
sediments.   

5. Vessels used during the construction will be legally required to comply 
with: 
 Annexes of the International Convention for the Prevention of 

Pollution (MARPOL 93/98) including Annexes relating to the 
discharge of oil, noxious liquid substances, sewage, garbage and air

 Ports and Maritime Administration Act 1995, the Marine Safety Act 
1998 and the Marine Pollution Act 1987 

6. An Environmental Management Plan will be implemented including 
procedures for minimising risk of unplanned events relating to spills, 
collisions and avoiding material entering the waterway 

7. The Harbour Master and the Environmental Protection Authority will be 
consulted further with respect to pollution prevention measures for the 
construction phase of the proposal to ensure that all pollution 
prevention measures have been addressed, including access to 
stormwater drains within the site boundary. 

Operational Phase 

8. The Authority will utilise its operational ranger services to ensure the 
potential for contamination is minimised during the operational phase.   

9. The Authority will consult with the Environmental Protection Authority in 
relation to best practice management requirements prior to the new 
facilities being put into operation 

Flora & Fauna Construction Phase

1. The Contractor will be required to appropriately manage noise generating
equipment 

2. Suitably qualified personnel should monitor behaviour of important fauna 
within Sydney Aquarium during noise-sensitive activities.  Any reports of 
adverse effects should be reported to and investigated by the Authority 

3. Silt curtains and booms will be installed prior to any works and suitably 
maintained during demolition and construction works to contain 
suspended sediment and limit spread of turbidity and contaminated 
sediments.   

4. Vessels used during the construction will be legally required to comply 
with: 
 Annexes of the International Convention for the Prevention of 

Pollution (MARPOL 93/98) including Annexes relating to the 
discharge of oil, noxious liquid substances, sewage, garbage and 
air 

 Ports and Maritime Administration Act 1995, the Marine Safety Act 
1998 and the Marine Pollution Act 1987 

5. An Environmental Management Plan will be implemented, including 
procedures for minimising risk of unplanned events relating to spills, 
collisions and avoiding material entering the waterway 
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Impact Proposed Additional Mitigation Measures 

Air Quality & Odour Construction Phase

1. All site neighbours will be notified of potential impacts well in advance 
of demolition works commencing on site 

2. An Environmental Management Plan will be implemented to address air 
quality impacts 

3. The Authority’s existing Customer Request Management System will be 
utilised to manage feedback, including procedures for recording and 
managing complaints 

Noise & Vibration Construction Phase

1. Screwed piles will be specified to minimise noise and vibration impacts 
2. A noise respite period from 12:00 – 14:00 will be implemented 
3. All site neighbours will be notified of potential impacts well in advance 

of works commencing on site; receivers likely to be impacted by noise 
or vibration will be provided with a briefing, including a programme of 
when impacting activities are likely to occur 

4. An Environmental Management Plan will be implemented to address 
noise and vibration impacts, including: 

a. Requirement for site inductions to make site personnel aware of 
noise and vibration impacts limiting requirements such as noise 
limits, appropriate use of equipment and machinery and 
cumulative impacts 

b. Implementation of a noise monitoring and auditing procedure to 
verify compliance with predicted noise levels 

c. Confirmation that piling complies with the maximum level of 
0.56mm/s at the closest sensitive receiver 

d. Prevention, non-conformance and corrective action procedures 
5. The Authority’s existing Customer Request Management System will be 

utilised to manage feedback, including procedures for recording and 
managing complaints  

Operational Phase 

6. Operational phase – the Authority will utilise its existing ranger services 
to ensure noise levels are managed within acceptable tolerances during 
the operational phase. 

 

10 Approvals Required 
The following approvals have been identified for this proposal: 

1. Exception under Section 139(4) of the Heritage Impact Act 1977 prior to disturbance of the 
seabed 

2. Harbour Master approval under Clause 67 of the Management of Waters and Waterside Lands 
Regulations for works disturbing the bed of a Special Port Area 
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11 Conclusion & Justification of the Proposal 
Cockle Bay is central to the function and appeal of Darling Harbour and supports the future success 
of the International Convention Centre, due to open in late 2016.  Darling Harbour is one of the most 
popular visitor destinations in Sydney, attracting over 26 million people a year.  It is a place of 
gathering and celebration.  The proposed renewal of marine structures within Cockle Bay aims to 
retain the international standard of this precinct, improve public access and safety and deliver 
improved event and recreational opportunities.  

The Authority is committed to creating extraordinary places the world talks about and the new facilities 
at Cockle Bay will be unique within Sydney Harbour.  A number of alternatives were considered 
including doing nothing and undertaking a basic safety upgrade.  These alternatives come with high 
maintenance costs or upgrade costs and will not resolve underlying conflicts between users of the 
bay.  The proposed renewal represents a total reconfiguration of existing facilities to better meet user 
requirements and contribute to Sydney’s premier place of celebration. 

The Authority is seeking to renew the marine structures in Cockle Bay as part of the transformation of 
Darling Harbour.  This proposal supports the Government’s vision of Darling Harbour as Sydney’s 
premier gathering place and leading urban entertainment precinct.  The design quality of the proposal 
will be keeping with the vision for Cockle Bay as the water forecourt of the new International 
Convention Centre Sydney.  The proposal will optimise Cockle Bay as a unique events and activation 
space, whilst providing water-based transport and leisure options to International Convention Centre 
Sydney patrons, other precinct visitors and the people of Sydney. 

The key reasons for renewal of the marine structures in Cockle Bay at this time are: 

 Asset risk management:  The existing marine structures in Cockle Bay present compliance 
risk and are at or near the end of their useful life.  Significant investment is required in the 
short term to maintain existing functionality.  Rather than maintaining the existing assets or 
replacing like-for-like, an opportunity exists to achieve significant functional, heritage and 
urban design outcomes by re-designing the existing scheme.  This provides a cost effective 
alternative with benefits not achievable without redeveloping the site. 

 Authority’s corporate objectives:  The Authority aims to create exceptional places the world 
talks about and recognises Cockle Bay as the water forecourt of the new ICC Sydney. As 
owner of the Cockle Bay and its surrounds, it aims to modernise facilities in the Bay to support 
Darling Harbour’s strategic economic value as NSW’s leading integrated meetings, incentive, 
conference, exhibition and entertainment precinct.  The Government’s $3 billion investment in 
the new ICC Sydney demands a level of design quality and aesthetic consistent with that 
investment. 

 The Government’s Sydney Harbour and maritime agenda: The NSW Government, through 
its recently released Plan for Growing Sydney, has reaffirmed its commitment to improving 
public access to the harbour and its foreshores, and maintaining its ongoing role as a focus for 
major civic events and celebrations.  Cockle Bay is central to delivering on that commitment 
as it is the most highly visited harbourside destination in Sydney, providing rare access for 
recreational vessels to the CBD.  The Sydney Harbour Boating Destinations Plan, part of the 
Government’s Maritime Policy Agenda, is designed to increase the number of services and 
amenities available to the general boating public on Sydney Harbour.   

The Authority has undertaken extensive consultation in developing the proposal in accordance with 
the NSW Government’s Major Project Consultation Guidelines 2005.  The proposal as documented 
appropriately responds to all stakeholder input and feedback, with only minor exception. 

Most potential impacts have been mitigated through the design process, including: 

 Public Access 
 Visual Impacts 
 Event Management & Recreational Capacity Impacts 
 Sustainability Impacts 
 Sea Level Rise Impacts 
 Infrastructure Servicing Impacts 

No additional mitigations are required for these impact categories. 

Construction will be staged with consideration to the precinct’s busy events programme and is 
expected to take place during February-May 2016 and August-December 2016.   
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The proposal will not have a direct or indirect impact on Pyrmont Bridge or the Woodward Water 
Feature. The proposal will not diminish the heritage significance of the South Steyne.  There is an 
acceptable impact on possible archaeological remains associated with former wharves and works will 
be done with an Exception under Section 139(4) of the Heritage Impact Act 1977. 

Impacts requiring further mitigation largely relate to construction and are typical for proposals of this 
nature, including appropriate management to ensure adequate navigation safety and pollution control 
during works and to minimise impacts to vessel and user access, water quality, flora and fauna, air 
quality and noise and vibration.  The impact of construction on the events programme is expected to 
be minimal.  Vehicular, pedestrian and maritime access impacts during construction are also 
expected to be minimal.  Water quality and sediment, flora and fauna and air quality impacts have 
been assessed variously as minor, negligible and ALARP (as low as reasonably possible).   

Despite the use of screw piles, there will be minor exceedances of the noise management level at 
some receivers during the works.  However, these are considered acceptable in light of the 
surrounding uses.  Construction will not generate any material vibration impacts on identified 
receivers. 

Additional mitigation measures for the operational phase relate to the safe and appropriate use of the 
new facilities and will be developed following appropriate consultation with the relevant Authorities. 

Even though construction is planned concurrent with other major developments in the precinct, the 
proposal is not expected to result in cumulative impacts. 

On balance, the public benefits arising from the proposal are significant and it is suggested that the 
proposal be approved. 
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Appendices 

 

1. Secretary’s Environmental Assessment Requirements (SSD 6611) 

2. Design Documentation: Site Survey 

3. Design Documentation: Drawings 

4. Design Documentation: Geotechnical Report 

5. Quantity Surveyor’s Report 

6. Maritime Archaeological Survey and Heritage Impact Statement 

7. Navigation and Safety Assessment 

8. Transport and Parking Impact Assessment 

9. Water and Sediment Impact Assessment 

10. Flora & Fauna Impact Assessment 

11. Air Quality Impact Assessment 

12. Noise and Vibration Impact Assessment 

 


