
PANEL REPORT

11 February 2005

PORT PHILLIP BAY
CHANNEL DEEPENING

ENVIRONMENT EFFECTS STATEMENT
VOLUME 1



PORT PHILLIP BAY
CHANNEL DEEPENING

ENVIRONMENT EFFECTS STATEMENT
VOLUME 1

PANEL REPORT

MR RYND SMITH, CHAIR

DR BRONWYN RIDGWAY, MEMBER

DR DAVID SMITH, MEMBER

MR NICK WIMBUSH, MEMBER

11 February 2005



CHANNEL DEEPENING EES PANEL REPORT – 11 FEBRUARY  2005 Page 1

TABLE OF CONTENTS

1. SUMMARY...............................................................................................................11
2. THE PANEL PROCESS ..........................................................................................14
2.1 THE ENVIRONMENT EFFECTS STATEMENT ..................................................................................14

2.1.1 THE PROJECT & PROPONENT ............................................................................................14
2.1.2 THE ENVIRONMENT EFFECTS STATEMENT PROCESS ...................................................14
2.1.3 SUBMISSIONS........................................................................................................................15

2.2 THE PANEL .........................................................................................................................................15
2.2.1 APPOINTMENT.......................................................................................................................15
2.2.2 TERMS OF REFERENCE.......................................................................................................15
2.2.3 THE PANEL REPORT IN THE ASSESSMENT PROCESS....................................................16

2.3 THE HEARING PROCESS..................................................................................................................17
2.3.1 DIRECTIONS ..........................................................................................................................17
2.3.2 PUBLIC HEARINGS................................................................................................................17

3. THE POLICY CONTEXT..........................................................................................18
3.1 THE POLICY FRAMEWORK...............................................................................................................18
3.2 SUMMARY RESPONSE......................................................................................................................20
4. THE EES PROCESS ...............................................................................................24
4.1 AN EFFECTIVE EES? .........................................................................................................................24
4.2 A COMPLETE EES?............................................................................................................................27
4.3 FAILURE OF EXHIBITION...................................................................................................................30
4.4 INDIGENOUS COMMUNITY CONSULTATION..................................................................................33
4.5 LACK OF EVIDENCE ..........................................................................................................................34
4.6 SUMMARY...........................................................................................................................................36
5. PROJECT DEFINITION...........................................................................................38
5.1 PROJECT SCALE................................................................................................................................38
5.2 PROJECT DESCRIPTION...................................................................................................................40
5.3 DESIGN AT THE HEADS ....................................................................................................................44
5.4 INTERFACE WORKS ..........................................................................................................................50
5.5 SUMMARY...........................................................................................................................................51
6. PROJECT APPROACH...........................................................................................55
6.1 BASE CASE APPROACH....................................................................................................................55
6.2 PERFORMANCE BASED APPROACH AND ADAPTIVE MANAGEMENT APPROACH ...................56
6.3 ALTERNATIVES ..................................................................................................................................59
6.4 RISK.....................................................................................................................................................62

6.4.1 THE EES RISK MANAGEMENT FRAMEWORK: QUALITATIVE RISK..................................63
6.4.2 SHIP INCIDENT RISK: QUANTITATIVE RISK .......................................................................75
6.4.3 SAFETY...................................................................................................................................83
6.4.4 OIL & CHEMICAL SPILL RISK................................................................................................84

6.5 SUMMARY...........................................................................................................................................86
7. PROJECT DESIGN..................................................................................................88
7.1 GEOGRAPHY & DURATION...............................................................................................................88

7.1.1 CAPITAL WORKS IN THE RIP ...............................................................................................88
7.1.2 CAPITAL WORKS IN THE SOUTH OF THE BAY ..................................................................89
7.1.3 CAPITAL WORKS IN THE NORTH OF THE BAY ..................................................................90
7.1.4 MINOR CAPITAL WORKS ......................................................................................................91
7.1.5 MAINTENANCE WORKS........................................................................................................91
7.1.6 OPERATIONS .........................................................................................................................91

7.2 DESIGN & OPERATION......................................................................................................................92
7.2.1 CHANNEL DESIGN.................................................................................................................93
7.2.2 PORT OF MELBOURNE DMG BUND DESIGN....................................................................105
7.2.3 CHANNEL OPERATIONS.....................................................................................................108

8. VOLUME & NATURE OF SPOIL...........................................................................113
8.1 WHOLE OF PROJECT DREDGE VOLUMES ...................................................................................113
8.2 MAINTENANCE DREDGE VOLUMES..............................................................................................115
8.3 GEOLOGICAL COMPOSITION.........................................................................................................117
8.4 SUMMARY.........................................................................................................................................119



CHANNEL DEEPENING EES PANEL REPORT – 11 FEBRUARY  2005 Page 2

9. SEDIMENT CHEMISTRY & TOXICITY..................................................................120
9.1 SEDIMENT MANAGEMENT BACKGROUND...................................................................................121
9.2 SEDIMENTS CHARACTERISATION: POLICY & BEST PRACTICE ................................................124
9.3 APPLYING THE GUIDELINES ..........................................................................................................127

9.3.2 HISTORICAL REVIEW..........................................................................................................127
9.3.3 SAMPLING STRATEGY........................................................................................................128
9.3.4 SEDIMENT CHEMISTRY REPORTS: STAGE 1 ..................................................................131
9.3.5 THE SEDIMENT CHEMISTRY REPORTS: STAGE 2 (THE COHEN REPORT)..................134
9.3.6 SEDIMENT CHEMISTRY RESULTS ....................................................................................139
9.3.7 SEDIMENT TOXICITY RESULTS.........................................................................................147

9.4 PROJECT IMPLICATIONS................................................................................................................151
9.5 SUMMARY.........................................................................................................................................152
10. DISPOSAL & DREDGE EQUIPMENT...................................................................155
10.1 SPOIL DISPOSAL..............................................................................................................................155

10.1.1 MINIMISING THE DREDGE VOLUME..................................................................................156
10.1.2 DREDGED MATERIALS AS A RESOURCE.........................................................................157
10.1.3 DISPOSAL AS A WASTE......................................................................................................159

10.2 DREDGING EQUIPMENT .................................................................................................................166
10.3 WORKS IN THE RIP..........................................................................................................................170
10.4 EQUIPMENT INVOLVED IN OTHER WORKS..................................................................................173
10.5 SUMMARY.........................................................................................................................................173
11. HYDRODYNAMICS ...............................................................................................175
11.1 HYDRODYNAMICS BACKGROUND ................................................................................................175
11.2 THE MODEL ......................................................................................................................................177
11.3 RESULTS...........................................................................................................................................179
11.4 PEER REVIEW ..................................................................................................................................184
11.5 SUMMARY.........................................................................................................................................186
12. TURBIDITY & SEDIMENTATION..........................................................................188
12.1 TURBIDITY BACKGROUND .............................................................................................................188
12.2 ENVIRONMENTAL IMPACTS OF TURBIDITY .................................................................................189
12.3 DREDGING AND TURBIDITY ...........................................................................................................190
12.4 MODELLING TURBIDITY PLUMES: STAGE 1 .................................................................................191

12.4.1 INTRODUCTION ...................................................................................................................191
12.4.2 THE MODEL..........................................................................................................................191
12.4.3 RESULTS ..............................................................................................................................196

12.5 MODELLING TURBIDITY PLUMES: STAGE 2 .................................................................................197
12.5.1 CHANGES TO THE MODEL.................................................................................................197
12.5.2 MODEL OUTPUT AND APPLICATION.................................................................................202

12.6 SEDIMENTATION OF DREDGED MATERIAL..................................................................................204
12.7 SEDIMENT MOVEMENT...................................................................................................................207
12.8 SUMMARY.........................................................................................................................................212
13. DENITRIFICATION & THE NITROGEN BUDGET ................................................215
13.1 THE NITROGEN BACKGROUND .....................................................................................................215
13.2 THE DENITRIFICATION PROCESS .................................................................................................216
13.3 THE PORT PHILLIP BAY ENVIRONMENTAL STUDY REPORT (PPBES)......................................218
13.4 THE EES REPORT............................................................................................................................219
13.5 THE RISK TO DENITRIFICATION ....................................................................................................220
13.6 MR LONGMORE’S EVIDENCE.........................................................................................................222
13.7 EPA SUBMISSION ............................................................................................................................224
13.8 PEER REVIEW ..................................................................................................................................225
13.9 LATE CHANGES IN NITROGEN CYCLING CALCULATIONS .........................................................227
13.10 SUMMARY.........................................................................................................................................229
14. ECOLOGICAL EFFECTS ......................................................................................231
14.1 MARINE AND AQUATIC ECOLOGY.................................................................................................231

14.1.1 MARINE SPECIES AND HABITATS BACKGROUND ..........................................................231
14.1.2 MARINE MAMMALS AND LITTLE PENGUINS ....................................................................234
14.1.3 COMMONWEALTH INTERESTS: RARE & THREATENED SPECIES ................................236
14.1.4 MARINE PROTECTED AREAS ............................................................................................240
14.1.5 MARINE PEST EFFECTS.....................................................................................................243



CHANNEL DEEPENING EES PANEL REPORT – 11 FEBRUARY  2005 Page 3

14.1.6 PHYSICAL HABITAT REMOVAL, PLACEMENT OF DREDGE SPOIL & ROCK
FALLS....................................................................................................................................244

14.1.7 ECOLOGICAL EFFECTS: PROPOSED MANAGEMENT OF LIGHT REDUCTION
FROM TURBIDITY & SEDIMENTATION ..............................................................................247

14.1.8 CONTAMINANTS, NUTRIENTS AND TOXIC ALGAL CYSTS .............................................252
14.1.9 OIL AND CHEMICAL SPILLS ...............................................................................................254
14.1.10BAYWIDE & REGIONAL IMPACT ASSESSMENT & MANAGEMENT.................................255

14.2 UNDERWATER NOISE .....................................................................................................................259
14.3 TERRESTRIAL ECOLOGY................................................................................................................263

14.3.1 THE MARINE – TERRESTRIAL BOUNDARY ......................................................................263
14.3.2 PHYSICAL EFFECTS ...........................................................................................................268
14.3.3 CHEMICAL EFFECTS...........................................................................................................269
14.3.4 EPBC ACT CONSIDERATIONS ...........................................................................................275

14.4 SUMMARY.........................................................................................................................................277
15. HUMAN EFFECTS.................................................................................................278
15.1 ECONOMIC EFFECTS......................................................................................................................278
15.2 BENEFICIAL USE EFFECTS & ECONOMIC LOSS..........................................................................286

15.2.1 APPROACHES TO ECONOMIC LOSS ................................................................................287
15.2.2 SOCIAL IMPACT...................................................................................................................288
15.2.3 NEWPORT POWER STATION .............................................................................................289
15.2.4 OTHER INDUSTRIAL USERS OF WATER ..........................................................................300
15.2.5 MARINE AND LAND BASED AQUACULTURE ....................................................................302
15.2.6 COMMERCIAL & RECREATIONAL FISHING ......................................................................305
15.2.7 RECREATIONAL DIVING .....................................................................................................312
15.2.8 RECREATIONAL BOATING .................................................................................................315
15.2.9 BEACH & BAY TOURISM & RECREATION .........................................................................317

15.3 NON-ABORIGINAL CULTURAL & HERITAGE EFFECTS................................................................321
15.4 ABORIGINAL CULTURAL & HERITAGE EFFECTS.........................................................................325
15.5 NATIVE TITLE ISSUES .....................................................................................................................328
15.6 SERVICE AND INFRASTRUCTURE EFFECTS ...............................................................................329
15.7 SUMMARY.........................................................................................................................................331
16. CAPITAL WORKS DELIVERY ..............................................................................332
16.1 GOVERNANCE & EXTERNAL RELATIONS.....................................................................................332
16.2 ALLIANCE CONTRACTING ..............................................................................................................342
16.3 ENVIRONMENTAL MANAGEMENT .................................................................................................344

16.3.2 EMP SCOPE .........................................................................................................................344
16.3.3 EMP CONTENT ....................................................................................................................344
16.3.4 ENVIRONMENTAL MANAGEMENT SYSTEMS...................................................................345
16.3.5 ENVIRONMENT IMPROVEMENT PLAN (EIP).....................................................................347

16.4 EMERGENCY PREPAREDNESS & RESPONSE.............................................................................348
16.5 SCHEDULING....................................................................................................................................351
16.6 SUMMARY.........................................................................................................................................354
17. MAINTENANCE.....................................................................................................355
18. CONCLUSIONS & RECOMMENDATIONS...........................................................359
18.1 CONCLUSIONS.................................................................................................................................359
18.2 RECOMMENDATIONS......................................................................................................................360



CHANNEL DEEPENING EES PANEL REPORT – 11 FEBRUARY  2005 Page 4

APPENDICES (IN VOLUME 2)

A. TERMS OF REFERENCE
B. PANEL APPOINTMENT
B.1 INSTRUMENT OF APPOINTMENT
B.2 DECLARATIONS OF INTERESTS
C. LIST OF SUBMISSIONS
C.1 SUBMISSIONS MADE IN TIME
C.2 SUBMISSIONS MADE OUT OF TIME & CONSIDERED
C.3 SUBMISSIONS MADE OUT OF TIME & NOT CONSIDERED
D. MATTERS ARISING FROM DIRECTIONS
E. HEARING ARRANGEMENTS
E.1 DETAILS OF PUBLIC HEARINGS
E.2 APPEARANCES
E.3 PARTIES NOT APPEARING
E.4 WORKSHOP PROCESSES
E.5 SITE INSPECTIONS
F. POLICY CONSIDERATIONS
F.1 PRIMARY ENVIRONMENT ASSESSMENT & PROTECTION LEGISLATION & POLICY
F.2 RELEVANT GENERIC POLICY
F.3 PORTS & FREIGHT LEGISLATION AND POLICY
F.4 MARINE & WATER ENVIRONMENT LEGISLATION AND POLICY
F.5 RESOURCE CONSERVATION & MANAGEMENT LEGISLATION & POLICY
F.6 CULTURAL RESOURCE LEGISLATION & POLICY
F.7 NOISE
F.8 AIR
F.9 TOURISM AND RECREATION POLICY
F.10 STATE PLANNING POLICY FRAMEWORK (SPPF)
F.11 LOCAL PLANNING POLICY FRAMEWORK (LPPF)
F.12 OTHER LEGISLATION
F.13 OTHER RELEVANT DOCUMENTS
G. DREDGING TECHNOLOGY
G.1 BASE CASE
G.2 AMENDED CASE
H. GEELONG CAPITAL DREDGE REVIEW COMMITTEE PROCESS
I. EMERGENCY PREPAREDNESS AND RESPONSE
I.1 VESSEL SPECIFIC DOCUMENTATION
I.2 OIL AND CHEMICAL SPILL MODELLING
I.3 NATIONAL OIL SPILL RESPONSE ATLAS (OSRA)
I.4 PORT & GOVERNMENT EMERGENCY RESPONSE PLANS



CHANNEL DEEPENING EES PANEL REPORT – 11 FEBRUARY  2005 Page 5

LIST OF FIGURES & TABLES

Figure 1: EPBC Act Referral Area Coordinates.......................................................................41
Table 1: Panel Works Summary - Rip Channels ....................................................................53
Table 2: Panel Works Summary – South Channel .................................................................53
Table 3: Panel Works Summary – Port of Melbourne Channel ..............................................53
Table 4: Panel Works Summary – Yarra and Williamstown channel......................................54
Table 5: Panel Works Summary – Berths ..............................................................................54
Table 6: Quantitative Risk Assessment: References from EES Sources ...............................77
Table 7: Ship Incident Data: Groundings: Source – Captain Frank Hart ................................79
Table 8: Ship Incident Data: Collisions: Source – Captain Frank Hart ...................................81
Table 9: Design Vessel Dimensions.......................................................................................94
Table 10: Design Channel Widths............................................................................................94
Table 11: Ship Simulation Studies ...........................................................................................98
Table 12: Shipping Channel Widths and Depths in The Heads..............................................103
Table 13: Vessel speed limits in Port Phillip Bay....................................................................109
Table 14: Channel Operations ...............................................................................................111
Table 15: Capital Dredge Volumes ........................................................................................114
Table 16: Maintenance Dredge Volumes ...............................................................................114
Table 17: Overview of Geology: Dredged Areas & DMGs .....................................................118
Table 18: Abbreviated NODG Zone Sampling Requirements ................................................129
Table 19: Stage 2 Sediment Chemistry: Summary of Samples..............................................136
Table 20: Aggregate Sampling Summary: Stage 1 and Stage 2 ............................................137
Figure 2: NODG Table 5 Extract ...........................................................................................140
Figure 3: NODG Summary Steps for Assessment of Sediment Quality ................................142
Figure 4: BPEMGD Summary Steps for Assessment of Sediment Quality............................144
Table 21: Elutriate Tests: BPEMGD Guideline Value Exceedances ......................................147
Table 22: Whole of Sediment Test: Mean percentage Amphipod Survival.............................148
Table 23: Disposal Options Assessed by Proponent for Spoil as a Waste.............................160
Figure 5: Port of Rotterdam: De Slufter .................................................................................161
Figure 6: PIANC Extract: Discussion of Disposal Modes.......................................................164
Table 24: Proposed Spoil Ground Locations and Placement .................................................165
Figure 7: PIANC Extract: Capped Pit Disposal in Antwerp....................................................166
Table 25: Examples of Best Management Practice................................................................168
Table 26: Annexure D Sediment Fractions with Settlement Velocities...................................199
Table 27: Marine/Freshwater Fish Conservation Status ........................................................237



CHANNEL DEEPENING EES PANEL REPORT – 11 FEBRUARY  2005 Page 6

Table 28: Marine Mammals Conservation Status...................................................................237
Table 29: Other Marine Species Conservation Status ...........................................................237
Table 30: Direct Project Benefits............................................................................................280
Table 31: Project Cost............................................................................................................281
Table 32: Change in Project Cost 2001 - 2004 ......................................................................282
Table 33: Entities Making Beneficial Use of Bay/Yarra Waters ..............................................301
Table 34: Aquaculture Zones .................................................................................................303
Table 35: Distribution of Key Recreational and Commercial Fish Species.............................307
Table 36: Key Features of the Bay Commercial Fishery 2001-2002 ......................................307
Table 37: Recreational Fishery Estimates for the Bay (2000) ................................................308
Figure 8: Governance: Representation and Responsibilities.................................................332
Figure 9: Panel Emergency Response Planning Framework Summary................................350



CHANNEL DEEPENING EES PANEL REPORT – 11 FEBRUARY  2005 Page 7

ABBREVIATIONS

This section lists common abbreviations used in the report.

ALARP: As low as reasonably practicable risk

AME: Australian Marine Ecology

ANZECC: Australian and New Zealand Environment Conservation Council

AS: Australian Standard

BMP: Best Management Practice

BPEMGD: Best Practice Environment Management Guidelines for Dredging 2001

BPG: Best Practice Guidelines

BWC: Blue Wedge Coalition

CALP Act: Catchment and Land Protection Act 1994

CAP: Catchment Action Plan

CCB: Central Coastal Board

CDFB: Channel Deepening (Facilitation) Bill

CMA: Coastal Management Act 1995

CSD: Cutter section dredge

DEH: Department of the Environment and Heritage (Cwth)

DMG: Dredged Material Ground

DOI: Department of Infrastructure (Vic)

DPI: Department of Primary Industries (Vic)

DSE: Department of Sustainability and Environment (Vic)

DUKC: Dynamic Under Keel Clearance

DUKC®: Dynamic Under Keel Clearance as a proprietary system of OMC Pty Ltd

EES: Environment Effects Statement

EMP: Environmental Management Plan

EPA: Environment Protection Authority

EPBC Act: Environment Protection and Biodiversity Conservation Act 1999

EP Act: Environment Protection Act 1970
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EWS: Expert Witness Statement

FFG Act: Flora and Fauna Guarantee Act 1988

IGAE: Intergovernmental Agreement on the Environment

IMO: International Maritime Organisation

IWMP: Industrial Waste Management Policies

LPPF: Local Planning Policy Framework

MARPOL: International Convention for the Prevention of Pollution from Ships

MAV: Municipal Association of Victoria

MPA: Marine Protected Area

MPB: Microphytobenthos

MSV: Marine Safety Victoria

NES: National Environment Significance

NODG: National Ocean Disposal Guidelines for Dredged material 2002 (Cwth)

NRE: Department of Natural Resources and Environment (now DSE)

NSESD: National Strategy for Ecologically Sustainable Development

OCP: Operational Control Procedure

PAN: Pollution Abatement Notice

PIANC: International Navigation Association (formerly known as the Permanent International
Association of Navigation Congress)

PIRVIC: Primary Industries Research Victoria

PoM: Port of Melbourne

PoMC: Port of Melbourne Corporation

POWBONS: Pollution of Waters by Oil and Noxious Substances Act 1986

PPB: Port Phillip Bay

PPBES: Port Phillip Bay Environmental Study

SEPP: State Environment Protection Policy

SKM: Sinclair Knight Merz

SPPF: State Planning Policy Framework

SRM: Standard Reference Material
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TSHD: Trailing Suction Hopper Dredge

ToR: Terms of Reference

UCL: Upper Confidence Limit

USACE: United States Army Corps of Engineers

VCA: former Victorian Channels Authority

VCC: Victorian Coastal Council

VCS: Victorian Coastal Strategy

VPSF: Victorian Ports Strategic Framework
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