9

PORT ot TOMWNSVILLE

e
]



J: 5 ' PORT . TOWNSHILLE ==

AgmaNa, P LA S e TSR "y

Contents
Executive Summary Xiv
Glossary of Terms XXiX

1. Introduction 1-1
1.1 Project proponent 1-1
1.2 Project description 1-1
1.3 Project objectives and scope 1-3
1.4 Project need, costs and benefits 1-8
1.5 Alternatives to the project 1-11
1.6 The environmental impact assessment process 1-35
1.7 Public consultation process 1-38
1.8 Project approvals 1-44

1.9 Accredited process for controlled actions under
Commonwealth legislation 1-94

1.10 Queensland Government Environmental Offsets

Policy 1-94

2.  Description of the project 2-1
2.1 Introduction 2-1

2.2 Overview of project — reference design 2-1

2.3 Location 2-6

2.4 Construction 2-9

2.5 Operations 2-30

2.6 Associated infrastructure requirements 2-33

3.  Environmental values and management of impacts 3-1
3.1 Introduction 3-1

42/15399/24/98692 Rev 1 Townsville Marine Precinct Project i
Environment Impact Statement



J-J:T 5 ' PORT . TOWNSHILLE ==

AgmaNa, P LA S e TSR "-

L
3.2 Land 3-1
3.3 Landscape character and visual amenity 3-19
3.4 Transport and associated infrastructure 3-43
3.5 Climate and climate change 3-53
3.6 Surface waterways 3-65
3.7 Groundwater resources 3-66
3.8 Coastal environment 3-76
3.9 Water and sediment quality 3-128
3.10 Nature conservation 3-168
3.11 Air quality 3-246
3.12 Greenhouse gas assessment 3-253
3.13 Noise and vibration 3-256
3.14 Waste management 3-265
3.15 Cultural heritage 3-296
3.16 Health and safety 3-315
3.17 Cumulative impacts 3-325
4. Social values and management of impacts 4-1
4.1 Overview 4-1
4.2 Description of existing social values 4-1
4.3 Potential impacts and mitigation measures 4-3

5. Impacts on state and local economies and management
of those impacts 5-1

5.1 Description of existing economic character 5-1
5.2 Value of ecosystem services to be lost or disturbed 5-14

5.3 Potential impacts and mitigation measures 5-16

i Townsville Marine Precinct Project 42/15399/24/98692 Rev 1
Environment Impact Statement



J: 5 ' PORT . TOWNSHILLE ==

AgmaNa, P LA S e TSR "y

¥
6. Hazard and risk assessment 6-1
6.1 Overview 6-1

6.2 Dangerous Goods 6-1

6.3 Natural Hazards 6-7

6.4 Preliminary Hazard Analysis 6-9

6.5 Management plans 6-14

6.6 Conclusions 6-22

7.  Matters of national environmental significance 7-1
7.1 Controlling provisions 7-1

7.2 Impacts on world heritage properties 7-1

7.3 Impacts on National Heritage Places 7-8

7.4 Wetlands of International Importance 7-8

7.5 Impact on a listed threatened species and

ecological communities 7-8

7.6 Impact on a listed migratory species 7-11

8. Environmental management plan 8-1
8.1 Introduction 8-1

8.2 Objectives of the Environmental Management Plan 8-1

8.3 Environmental Training 8-2
8.4 Monitoring Responsibility 8-2
8.5 Auditing 8-2
8.6 Management Responsibility 8-3
8.7 Environmental Management Plan 8-4
9. Conclusions and recommendations 9-1
10. References 10-1

42/15399/24/98692 Rev 1 Townsville Marine Precinct Project iii
Environment Impact Statement



- PORTATOWNSHILES

H-bqlhu-lﬁ

w

Table Index
Table 1-1 Criteria used for the Breakwater Options Assessment 1-23
Table 1-2 Criteria Weighting 1-26
Table 1-3 Summary of Government consultation activities during

the TMPP EIS process 1-82
Table 1-4 Approvals required for the Townsville Marine Precinct

Project 1-89
Table 1-5 Estimated timeframes to obtain approvals required for

the Townsville Marine Precinct Project 1-92
Table 1-6 Summary of estimated timeframes to obtain approvals

required for the Marine Precinct Project 1-93
Table 2-1 Anticipated scope of dredging and filling works 2-13
Table 2-2 Summary of Dredge Volumes 2-15
Table 2-3 Summary of Fill Volumes 2-16
Table 2-4 Composition of likely dredged materials 2-17
Table 2-5 Construction Equipment on Site — Dredging and

Reclamation Works 2-22
Table 2-6 Construction Equipment on Site — Structures 2-27
Table 2-7 Design Water Levels 2-28
Table 2-8 Typical Breakwater — Impacts of Sea Level Rise and

Climate Change 2-28
Table 2-9 Industries Supported by the Precinct 2-31
Table 2-10 Estimated total employment impacts from the

construction and operating phases of the Precinct 2-33
Table 3-1 Ratio of ANC to SPOS by reporting area 3-6
Table 3-2 Precinct land holdings 3-8
Table 3-3 Viewpoint 1 — Castle Hill 3-25
Table 3-4 Viewpoint 2 — Townsville City Residential East 3-26
Table 3-5 Viewpoint 3 — Townsville City Residential and

Commercial West 3-27
Table 3-6 Viewpoint 4 — Boundary Street, Archer Street and

Benwell Road 3-28
Table 3-7 Viewpoint 5 — Ross River and Cleveland Bay 3-29
Table 3-8 Visual impact to viewpoint 1 — Castle Hill 3-31
Table 3-9 Viewpoint 2 — Townsville City Residential East 3-33
Table 3-10 Viewpoint 3 — Townsville City Residential and

Commercial West 3-35
Table 3-11 Viewpoint 4 — Boundary Street, Archer Street and

Benwell Road 3-37

iv Townsville Marine Precinct Project 42/15399/24/98692 Rev 1

Environment Impact Statement



Table 3-12
Table 3-13
Table 3-14

Table 3-15
Table 3-16
Table 3-17
Table 3-18

Table 3-19

Table 3-20

Table 3-21

Table 3-22

Table 3-23

Table 3-24

Table 3-25

Table 3-26

Table 3-27
Table 3-28

Table 3-29
Table 3-30

Table 3-31
Table 3-32
Table 3-33
Table 3-34
Table 3-35
Table 3-36

Table 3-37

- PORTATOWNSHILES

H-bqlhu-lﬁ

Viewpoint 5 — Ross River and Cleveland Bay
Additional traffic due to construction

Range of Trip Generation Rates for Industrial Land
Uses

Light industrial trip generation rates
Development traffic directional splits
Contribution of Development Traffic to Intersections

Projected Changes in Average Annual Temperature
(relative to 1980-1999) for the Townsville Region

Projected changes in annual average numbers of hot
days for the townsville region (CSIRO 2008)

Projected changes in rainfall statistics for the
Townsville Region (CSIRO 2008)

OzClim projections for seasonal change in rainfall (%)
from baseline 1990 for the Townsville Region

Semidiurnal tidal planes for the Port of Townsville

Estimated Increase in Total Storm Tide Level (m AHD)
under Enhanced Greenhouse Scenarios
(Townsville/Thuringowa City Council 2007)

Overview of projected climate changes for the
Townsville Region

Likelihood Ratings for CCAA (adapted Port of
Townsville)

Potential Project Impacts from Climate Change
Identified

Summary of CCAA Risk Ratings

Summary of adaptation assessment against 5m LAT
Reference Level

Permeability Test Results

Baseline groundwater quality sampling frequency and
parameters

Corrective Actions for Potential Impacts Identified
Reporting Summary

Wave parameters comparison

Semidiurnal tidal planes for the Port of Townsville
Scenarios and modelled processes.

Flushing Potential for a Passive Tracer Using E-
Folding Technique

Comparison of POTL and GHD Water Quality
Monitoring Sites in Ross River

42/15399/24/98692 Rev 1 Townsville Marine Precinct Project

Environment Impact Statement

3-38
3-47

3-47

3-48

3-48

3-48

3-55

3-56

3-56

3-56

3-57

3-58

3-58

3-61

3-61
3-62

3-64
3-67

3-74
3-75
3-76
3-86
3-94
3-102

3-117

3-130



>

vi

a¥e
-

-

I

‘lhh..q Ty L o Y i TN ey

Table 3-38
Table 3-39
Table 3-40
Table 3-41
Table 3-42

Table 3-43

Table 3-44

Table 3-45

Table 3-46
Table 3-47

Table 3-48
Table 3-49
Table 3-50
Table 3-51
Table 3-52
Table 3-53
Table 3-54

Table 3-55

Table 3-56

Table 3-57

Table 3-58
Table 3-59

Table 3-60
Table 3-61

Table 3-62
Table 3-63
Table 3-64
Table 3-65
Table 3-66

Townsville Marine Precinct Project

~ PORTATOWNSHILE

H-hqlhu-lﬁ

Location of Sedentary Water Quality Loggers
Sedentary Logger Data Collection

Water and Sediment Quality Monitoring Site Locations
Vessel-based Water Quality Monitoring Dates

Comparison of the Average Rainfall Statistic to Total
Rainfall During the Monitoring Program

Summary of Potential Impacts of Precinct Construction
on Water Quality

Potential Water Quality Contaminants from the
Operation of the Precinct

Proposed Water Quality Guidelines for Dredging of
Precinct

Sediment Quality Guidelines adopted for Precinct EIS

Comparison of POTL and GHD Sediment Quality
Monitoring Sites in Ross River

Threat Criteria and Consequence Scales

Likelihood Rating

Risk Assessment Matrix

Risk levels and Management Action (example)

Risk assessment for terrestrial ecological values
Summary results for Townsville region shorebird sites

Average counts over two low tides of shorebird species
counted on intertidal areas A, B and C

Risk assessment for marine ecological values (marine
megafauna further addressed in following section)

Age class categories for green Turtle, the dugong and
inshore dolphin species

Listed Marine Fauna potentially found within the
Project area

Risk assessment for marine megafauna

Potential impacts relating to offsets under
consideration for the TMPP

Emission rates

Summary of Noise Monitoring Results dB(A) — 27
Hubert Street

Attended Noise Monitoring Results

Predicted Plant Item Noise Levels dB(A)
Predicted Operational Item Noise Levels dB(A)
Construction Phase Waste Materials

Inventory of Precinct waste

Environment Impact Statement

3-132
3-133
3-134
3-135

3-137

3-145

3-149

3-157
3-159

3-161
3-171
3-173
3-174
3-174
3-180
3-188

3-190

3-203

3-220

3-224
3-233

3-244
3-248

3-257
3-257
3-259
3-262
3-268
3-270

42/15399/24/98692 Rev 1



- PORTATOWNSHILES

H-bqlhu-lﬁ

3

Table 3-67 Construction Waste 3-272
Table 3-68 Shipping and Boating Waste 3-278
Table 3-69 Commercial and Industrial Waste 3-283
Table 3-70 Qualitative Summary of Hazards, Consequences and

Mitigation Measures 3-318
Table 4-1 Summary of social impact management and mitigation

measures 4-9
Table 5-1 Index of retail prices in Townsville 5-4
Table 5-2 Household Ownership and Finances in Townsville and

Queensland 5-5
Table 5-3 Business Count Distribution: Northern SD, South

Townsville, QLD 5-11
Table 5-4 Estimated Ross River marine industry output in 2008-

09 ($2009) 5-13
Table 5-5 Ecosystem value by habitat type in $/Ha 5-15
Table 5-6 Annual environmental loss from TMPP 5-15
Table 5-7 Construction phase economic impacts, $2009)(a) 5-17
Table 5-8 Economic value of additional $28 million in boat

maintenance expenditure ($2009) 5-21
Table 5-9 Estimated Total Employment Impacts from the

Construction Phases of the New TMPP 5-26
Table 5-10 Potential mitigating and enhancing measures that

could be considered 5-28
Table 6-1 Indicative Lists of Hazardous Substances and Stated

Dangerous Goods 6-1
Table 6-2 Consumption Details of Hazardous Substances and

Stated Dangerous Goods — Construction Phase 6-2
Table 6-3 Consumption Details of Hazardous Substances and

Stated Dangerous Goods — Operation Phase 6-3
Table 6-4 Key Risks Identified for the TMPP 6-10
Table 6-5 Summary of Mitigation Measures identified for High

Risks 6-12
Table 6-6 Summary of Mitigation Measures identified for

Substantial Risks 6-13
Table 7-1 Threatened bird species 7-9
Table 8-1 Structure of Environmental Management Plan 8-1
Table 8-2 Management Responsibilities 8-3

42/15399/24/98692 Rev 1  Townsville Marine Precinct Project vii

Environment Impact Statement



- PORTATOWNSHILES

H-bqlhu-lﬁ

Figure Index

Figure ES1  Precinct layout and ref design XV
Figure 1-1 Townsville Port 1-2
Figure 1-2 Marine Precinct and Breakwater Reference Design 1-4
Figure 1-3 Existing Marine Industries Adjacent to the Precinct
Development Site 1-5

Figure 1-4 2003 Townsville Marine Port Precinct Concept Plan
(reproduced from Maunsell 2003 with permission from

POTL) 1-13
Figure 1-5 Breakwater Options Evaluation Methodology 1-16
Figure 1-6 Max - TOR Max Option [Ref TOR Option 1: Longer

more distant breakwater option] 1-17
Figure 1-7 Min - TOR Min Option [Ref TOR Option 2: Shorter,

closer breakwater option] 1-18
Figure 1-8 No Breakwater - continuous quayline option 1-19
Figure 1-9 Option A — refinement of TOR Option 1 to reduce

footprint 1-20
Figure 1-10  Option B — Refinement of TOR Option 2 to reduce

footprint 1-21
Figure 1-11  Option C — hybrid of Options A and B 1-22
Figure 1-12  The EIS Process 1-50
Figure 2-1 Project location 2-3
Figure 2-2 Concept layout 2-4
Figure 2-3 Sensitive ecosystem receptors adjacent to the precinct 2-7
Figure 2-4 Plan showing works areas 2-12
Figure 2-5 Typical backhoe dredge with split hopper barge being

loaded 2-20
Figure 2-6 Typical cutter suction dredgers 2-20
Figure 2-7 Breakwater Construction 2-21
Figure 2-8 Offshore Breakwater — Typical Section 2-25
Figure 2-9 Reference Design Infrastructure Plan 2-34
Figure 2-10  Future Townsville Port Access Road Corridors 2-36
Figure 3-1 Precinct collated bathymetry 3-2
Figure 3-2 Mapped geology and registered groundwater bores 3-4
Figure 3-3 Vibra-core sample locations and reporting areas 3-5
Figure 3-4 Land uses 3-9
Figure 3-5 Native Title 3-14
Figure 3-6 Castle Hill landscape Feature 3-20
Figure 3-7 Mt Stuart Landscape Feature 3-20

viii Townsville Marine Precinct Project 42/15399/24/98692 Rev 1

Environment Impact Statement



Figure 3-8
Figure 3-9
Figure 3-10
Figure 3-11
Figure 3-12

Figure 3-13

Figure 3-14
Figure 3-15

Figure 3-16
Figure 3-17
Figure 3-18
Figure 3-19

Figure 3-20

Figure 3-21

Figure 3-22

Figure 3-23

Figure 3-24
Figure 3-25

Figure 3-26
Figure 3-27

Figure 3-28

Figure 3-29

- PORTATOWNSHILES

H-bqlhu-lﬁ

Visual catchment and viewpoints

Proposed Road Layout

Intersection Location and Indicative Road Network
Assignment

Mean Monthly Rainfall and Temperature for Townsville
(BoM 2009)

Wind speed frequencies at Townsville Port TEOM
Weather Station

Speed and direction wind rose for Townsville Port
TEOM Weather Station

Baseline Groundwater Monitoring Locations

Wave roses offshore and nearshore for Townsville
Region

NOAA Wind Exceedance Plot (Offshore Townsville
DEM of Townsville and the Surrounding Area

Wave Roses and Nearshore Extraction Locations
Calculated sediment transport rates (m3/yr) for median
grain size of 0.4mm.

No breakwater significant wave height contours. 1in 1
year return period (left) and 1 in 100 year return period
(right)

Option C breakwater configuration significant wave
height contours. 1 in 1 year return period (left) and 1 in
100 year return period (right).

Option C significant wave height contour plots - refined
model. 40°, Uni-directional, Monochromatic. 1 in 1 year
(left) and 1 in 100 year (right).

Predicted sediment distribution patterns from longshore
transport and tidal currents

ADCP deployment locations

“D” model grid showing increasing resolution towards
the Precinct

Grid for Model “C”

Measured (ADCP) versus modelled current magnitude
time series for offshore site.

Measured (ADCP) vs modelled water level time series
for offshore site

Presentation of ADCP measured and modelled current
magnitudes (offshore site) for a shorter time frame,
showing the standard of correlation between measured
and modelled values.

42/15399/24/98692 Rev 1 Townsville Marine Precinct Project

Environment Impact Statement

3-24
3-45

3-46

3-53

3-54

3-55
3-68
3-77
3-82
3-82
3-83

3-85

3-87

3-88

3-89

3-93
3-97

3-100
3-101

3-103

3-104

3-105




>

a¥e
-

-

I

‘lhh..q Ty L o Y i TN ey

Figure 3-30

Figure 3-31
Figure 3-32
Figure 3-33
Figure 3-34

Figure 3-35

Figure 3-36

Figure 3-37

Figure 3-38

Figure 3-39

Figure 3-40

Figure 3-41

Figure 3-42

Figure 3-43

Figure 3-44

Figure 3-45

Figure 3-46

Townsville Marine Precinct Project

~ PORTATOWNSHILE

H-hqlhu-lﬁ

Residual currents resulting from tide only forcing for
existing conditions.

Location of numerical monitoring stations
Spatial Plot of Bed Shear Stresses during Spring Tide

Current magnitude (tide only case) at three locations
(proposed marina entrance, tail of eastern breakwater
and in navigation channel at breakwater entrance)

Residual currents as a result of tidal forcing on the
developed bathymetry and structures

Bed shear stresses during flood phase of spring tide
(prevailing scenario) for developed conditions.

Differential of bed shear stresses during flood phase of
spring tide (prevailing scenario) for developed
conditions.

Time histories of bed shear stress at numerical
monitoring stations 293, 383 and 387 for existing (red)
and developed (black) conditions under the combined
effects of tide and prevailing wave conditions

Existing bed shear stresses for storm wave (1 year
ARI) conditions.

Differentials of BSS for storm wave (1 year ARI)
conditions.

Time histories of bed shear stress at numerical
monitoring stations 314, 383 and 417 under the
combined effects of tide and 1 year ARI storm event:
Developed conditions (black solid line) versus existing
conditions (red solid line)

Passive tracer concentration time series at Ross River
mouth/entrance (top panel), breakwater
entrance/channel (middle panel) and proposed marina
site (bottom panel)

Water level (m) at Ross River mouth/entrance (top
panel), proposed marina site (middle panel) and
breakwater entrance/channel (bottom panel).

Map of differential water level for 100 year flood event
in Ross River.

BSS differential for peak flood flow through the
entrance of the Ross River.

Existing (left) and developed (right) sediment thickness
following flood event in Ross River.

Comparison of sediment deposition from flood events
for existing and developed conditions.

Environment Impact Statement

3-106

3-107

3-108

3-110

3-111

3-112

3-113

3-114

3-115

3-115

3-116

3-118

3-119

3-120

3-121

3-122

3-123

42/15399/24/98692 Rev 1



>

a¥e
-

-

I

‘lhh..q Ty L o Y i TN ey

Figure 3-47
Figure 3-48

Figure 3-49
Figure 3-50

Figure 3-51
Figure 3-52
Figure 3-53
Figure 3-54

Figure 3-55

Figure 3-56

Figure 3-57

Figure 3-58
Figure 3-59

Figure 3-60
Figure 3-61

Figure 3-62
Figure 3-63
Figure 3-64
Figure 3-65
Figure 3-66
Figure 3-67
Figure 3-68

Figure 3-69

Figure 3-70

Figure 3-71

Figure 3-72

~ PORTATOWNSHILE

H-hqlhu-lﬁ

Environmentally sensitive areas for seagrass.

Suspended sediment concentration time series at key
monitoring stations

Predicted sediment deposition for 2 months of dredging

Location of Sedentary Water Loggers and Water and
Sediment Quality Monitoring Sites

Sedentary Water Quality Logger Prior to Deployment
In-situ Water Quality Monitoring
Collection of Water Samples for Laboratory Analysis

Turbidity (NTU) at WQ1 and Wind Speed (m/s) from
September 2008 — February 2009

Turbidity (NTU) and Water Height (m) at WQ1 from
September — December 2008

Plot of Indicative Sediment Depths (m) after Two
Months of Dredging in the Ross River mouth (seaward
corner of current reclamation). Yellow >2mm, dark
blue <1mm

Seagrass and algal tolerance to sediment deposition
events

Acid Sulfate Soils Sample Locations

The terrestrial ecology site with regional ecosystem
mapping

Ross River mouth bird sampling locations

Wetland bird sampling sites in the vicinity of Townsville
from Toolakea to Barratta Creek.

Marine ecology sample areas

Benthic sample locations

Dugong Protection Area in the Project Area
Boat-based survey sites

Aerial survey flight parameters

Transects in Cleveland Bay for the aerial survey

Model of dugong relative density and distribution in
Cleveland Bay Queensland

Distribution of snubfin and humpback dolphins in
Australian waters

Marine turtle aerial survey observations in Cleveland
Bay

All dugong, turtle and dolphin observations from aerial
surveys September — March 2009

Boat-based observations of marine megafauna

42/15399/24/98692 Rev 1 Townsville Marine Precinct Project
Environment Impact Statement

3-124

3-125
3-126

3-131
3-133
3-136
3-136

3-138

3-139

3-154

3-155
3-164

3-178
3-186

3-187
3-198
3-199
3-217
3-221
3-222
3-223

3-226

3-227

3-227

3-229

3-230

Xi



= S .‘ P

H-hlqlhu-l_
AR A T L, & S i R R "-

-

Figure 3-73  Worst-case daily average PM10 dust concentration

from proposed construction activities 3-250
Figure 3-74  With-mitigation daily average PM10 dust concentration

from proposed construction activities 3-251
Figure 3-75  With-mitigation average dust deposition (g/m2/year)

from daily operating construction site 3-252
Figure 5-1 Northern SD gross regional product 5-2
Figure 5-2 Northern SD: industry contribution to GRP 2006-09 5-3
Figure 5-3 Composition of housing tenure in Townsville 5-6
Figure 5-4 Median rents in Townsville 5-7
Figure 5-5 Quarterly hotel room occupancy rate Townsville 5-8
Figure 5-6 Monthly hotel room occupancy rate Townsville 5-9

Appendices

A Document alignment with Terms of Reference, Glossary, Statement of
Copyright

Terms of Reference for this EIS

IAS for this project

EPBC referral for this project

Consultation Report

GHD Study Team and organisational chart

Construction assessment report

T @@ m m o O @

Acid sulfate soil report and management plan

Hydrodynamic modelling report

Water and sediment quality report

Noise and vibration assessment report
Air quality assessment

Transport and infrastructure assessment
Landscape and visual amenity report
Climate change impact assessment
Groundwater monitoring report

Wave modelling report

Coastal processes assessment

Terrestrial ecology report

- o WO T O =2 X2 r X «

Marine ecology report

Xii Townsville Marine Precinct Project 42/15399/24/98692 Rev 1
Environment Impact Statement



(oL

: PORT . TOWNSVILLE =

a

Marine megafauna report

Wading and migratory bird assessment
Greenhouse gas assessment

Waste management report

Cultural heritage report

Social impact assessment

U
\%
w
X
Y
Z Health and safety investigation findings
AA
BB Economic impact assessment

cC

Hazard and risk assessment

42/15399/24/98692 Rev 1 Townsville Marine Precinct Project Xiii
Environment Impact Statement






y

-

@

&

2

(7))

o -“2’
o

PORT«TOWNSVILLE 1 O

et North Dusersiand L|>j

Executive Summary

Townsville Marine Precinct Project
Environmental Impact Statement

=







- e :__t&l__g:l'i'niﬂiﬁi""-

Executive Summary

ES1 Introduction

The Port of Townsville (the Port) is a seaport located in Townsville, north Queensland. The Port is
the third largest seaport in Queensland handling exports and imports including, but not limited to,
mineral ores, fertiliser, sugar and motor vehicles. The Townsville region also supports a diverse
marine fabrication industry and an expanding population base. The continued growth of residential
development along Townsville’s waterways has encroached upon existing industrial areas and
restricted ability for expansion.

The proposed Townsville Marine Precinct Project (TMPP or the ‘Precinct’) seeks to provide a
dedicated industrial marine precinct facility at the mouth of the Ross River in the Port of Townsville.
The TMPP will address the existing and increasing demand for industrial marine facilities in the
region by providing a sheltered, purpose-built precinct for the co-location of similar marine-
dependant industries currently spread around Ross Creek and South Townsville.

The Precinct project has been discussed since the 1970’s and in 2007 was identified as a key
infrastructure component of the Townsville City-Port Strategic Plan (Department of Infrastructure,
2007). Ongoing expansion of this industry sector in Townsville provides a motivator for progression
of the project to completion at this time. An additional catalyst for the development of the Precinct is
the Department of Main Roads’ Townsville Port Access Road (TPAR), which includes a low-level
fixed bridge, 7 meters at Highest Astronomical Tide (HAT), across the Ross River. This bridge has
a programmed date for closure of the last span of the bridge by 1 July 2011 and will impose height
restricted access to existing upstream marine industrial facilities.

To facilitate construction of the dedicated marine precinct it is proposed to reclaim approximately
34 hectares of currently intertidal Strategic Port Land (SPL) located to the south-east of existing
port operational facilities. Industrial facilities will then be constructed on this reclaimed land. A
breakwater will be positioned offshore from the facility to protect it from incident wave activity (refer
Figure ES1). In addition to land reclamation and breakwater construction, dredging activities will
be required to realign the navigation channel and create an inner harbour and swing basin for the
facility.

From the concept master plan and concept layout a Reference Design has been established for the
TMPP. Desktop literature reviews, database searches and baseline field studies have been
undertaken against this Reference Design to provide context to the assessment of impacts and
identification of mitigation and management measures.

The Precinct Reference Design has been developed around a staged construction. The staged
delivery allows for the progressive development of stages 2 and 3 of the Precinct as demand
warrants, whilst allowing for the fast-tracked development of Stage 1 to cater for accommodation of
required activities prior to the completion of the TPAR bridge construction. It is expected that Stage
2 will be completed by 30 June 2015 and stage 3 by December 2017.

The provision of a purpose-built facility with contemporary environmental controls will also provide
an opportunity to remediate upstream lands that are vacated by industries relocating to the
Precinct. These waterside sites would be proposed for redevelopment into mixed
residential/commercial consistent with the Townsville City Plan.
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ES2 Benefits of Undertaking the Project

Industrial land with direct marine access is currently only available in Townsville at the Port of
Townsville or at the currently occupied sites on Ross River and Ross Creek. To meet market
demand there is a pressing need for the expansion of Townsville’s marine services industry sector
by catering for marine activities including shipbuilding, ship repair and commercial fishing. With the
development of the TPAR restricting access and continued business opportunities for industries
currently located on the Ross River, the Precinct is considered essential to support industrial
marine services in the Townsville region.

The existing Ross River marine industry is estimated to contribute $113.0 million annually ($2009,
including direct and flow-on activity) in output to the regions economy and $143.0 million annually
to Queensland. During the construction phase it is estimated that the TMPP will result in the
injection of approximately $95.0 million into the region and $109.1 million into the Queensland
economy. The initial expenditure from the reclamation phase will primarily support construction and
related professional service industries in the local and State economies, as well as the
manufacturing sector through flow-on business activity.

The construction phase will also provide incomes in the form of wages and salaries that will
encourage additional consumer expenditure and activity. Household income is estimated to
increase by approximately $30.6 million in the region over the course of the construction phase
with approximately $39.0 million additional income in Queensland. This expenditure is effectively all
new expenditure in the economy that would not otherwise occur if the TMPP does not proceed.

The TMPP will eventually offer additional space for marine industry to expand and may offer an
enhanced operating environment dependent on the final design and features. It is estimated that
following the completion of the TMPP in 2018 there will be potential to grow the value added
contribution of the existing Ross River marine sector by $9.0 million annually ($2009, including
direct and flow-on activity) in the regional economy and $11.1 million annually in the Queensland
economy. This would represent an increase of the existing Ross River marine industry’s economic
value-add in the region by 21% and employment by 24%.

Not undertaking the TMPP would see the State of Queensland and the regional economy forego
these economic benefits. As a result of the TPAR restricting access to the Ross River, failure to

develop an alternative industrial marine services facility could also result in loss of industry from

Townsville and the region with resultant local impacts in the South Townsville community.

ES3 Reference Design Configuration

The Precinct facility Reference Design, adopted for EIS studies, includes an offshore breakwater,
an inner harbour, vessel moorings and land area developed from reclamation on which sheds and
other infrastructure are to be located, a dedicated trawler fleet base, pile moorings for recreational
vessels and an offshore breakwater to protect the swing basin, pile moorings and quayline of the
Precinct from waves (refer Figure ES1). The offshore breakwater allows future port expansion to
the north and east of the existing Eastern Reclaim Area while providing protection from the
predominant wave direction and minimising impacts on the mudflats to the east of Ross River.

The Reference Design caters for industries that are consistent with the requirements identified
through demand analysis and consultation.
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ES4 Construction Assessments

The required design configuration of the breakwater and quayline walls to enable reclamation
works has been determined and preliminary design criteria have been established. The estimated
volume of reclamation and protective rockworks for the Precinct development reference design is
922,000 m®. This estimate takes into consideration the required dredge depths for the Precinct
berths, swing basin and departure channel for safe operation and manoeuvring of the vessels that
are expected to occupy the Precinct. It also considers an appropriate reference level for safe
performance of the Precinct and breakwater over a 100 year life span in the face of potential
climate change and sea level rise.

Reclamation for construction of the Precinct may utilise both mechanical (backhoe dredge) and
hydraulic (cutter suction dredge) approaches to achieve the necessary reclamation works.
Geotechnical investigations have determined that some of the material targeted for dredging is
suitable for re-use for construction of the Precinct and some of the material is Potential Acid Sulfate
Soils requiring either management for re-use or offshore disposal. Management opportunities to
maximise re-use of this material have been considered and include treatment with lime and/or
capping with clean fill. Further assessment of material prior to reclamation works may facilitate
additional opportunities to re-use material for reclamation. Some material importation from
terrestrial fill is expected to be required and this will be transported to site from quarries within the
Townsville region by road.

The Precinct is expected to require piles, quaylines, jetties and vessel work berths. It is anticipated
these will be constructed using a combination of land based and floating marine plant. Buildings
required by the operators of the precinct facilities are expected to consist of maintenance sheds up
to 6 storeys in height constructed predominantly from steel frame and metal cladding, and
supported on raft or piled foundations.

Internal roads, pavements and hardstand areas are expected to be constructed from concrete or
asphaltic pavement. Construction will involve levelling, importation and compaction of sub base
material and placing and construction of the pavement wearing surface.

Construction of the Stage 1, Stage 2 and Stage 3 reclamation, protective rockworks and inner
harbour navigation dredging will be conducted adjacent to but off the line of existing navigation
channels and are not expected to cause interference to other operations. The construction
methodologies have determined the most appropriate approach for minimising potential impact to
the environment. This includes minimising need for ocean disposal of dredge spoil and addresses
requirements for management of acid sulfate potential of onsite materials. Construction works will
be undertaken in conformance with a Construction Management Plan prepared by the Developer
and Contractor and specific to the construction procedures to be adopted for the works.

ES5 Operational Infrastructure Requirements

The operational usage of the Precinct is expected to include a combination of relocation and
expansion of existing marine industries. Site services including power, water, sewerage,
stormwater drainage and telecommunications will be provided to the proposed development.
Detailed design of the Precinct will be required to refine the configuration to provide each industry
lot within the Precinct appropriate access to site services and facilities.
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There will be a need to manage the collection and containment of wastes derived from vessels
berthed in the Precinct or moored in Ross River. This will include regulated wastes that will be
generated by the Precinct users such as waste oils, chemical containers and sewage sludges.
Regulated wastes require special disposal arrangements due to their hazardous or toxic nature.
The likely wastes generated from the TMPP and recommendations for appropriate disposal are
detailed in the EIS.

Existing access to the Project site is via Benwell Road, South Townville. It is expected that all road
access to the Precinct for construction of Stage 1 will use this transport corridor. Following
completion of the road link across the Ross River commercial and construction traffic access to the
Precinct is expected to use the TPAR.

ES6 Environmental Values and Management of Impacts

ES6.1 Land Use, Landscape Character and Visual Amenity

The TMPP will be developed wholly within port limits and within the Ross River. The land based
components of the project will be developed on reclaimed Strategic Port Land that has limited
existing use other than for public recreation. The proposed works are consistent with the POTL
Land Use Plan 1996. Redevelopment of vacated upstream industrial land will provide alternative
opportunities for public access to the coast and other public facilities in addition to those being
considered through the Precinct itself.

The project site is located within an area that has existing industrial development including both
port and land based activities. The assessment of visual impacts to the landscape resulting from
the TMPP construction is considered to be of moderate significance. While the ongoing industrial
and port development diminishes the naturalness of the visual outlook in this sector of the visual
landscape, this development also provides a unique landscape that combines the background of
the mountains with the inter-tidal zone of Cleveland Bay and the Ross River.

ES6.2 Transport and Associated Infrastructure

The construction and operation of the Precinct and all other proposed developments in the vicinity
of the Port of Townsville will result in an increase in traffic to and from this area of Townsville. The
impact of traffic related directly to the construction and operation of the Precinct is not considered
to be significant. Consideration does need to be given to upgrading a number of intersections in the
area in future to enable continued acceptable access to the Precinct assuming an increased growth
in background traffic in the area. This includes the Boundary Street / Saunders Street and Benwell
Road / Archer Street intersections.

As Lot 773 is currently an intertidal marine sand/mud flat construction will not impact upon any
existing infrastructure in this area. Infrastructure will need to be provided to the site across the
Services Corridor. Detailed design of the Precinct will need to consider routing of this infrastructure
within the footprint of the Precinct so as to not impact upon user access.

ES6.3 Climate and Climate Change

The Townsville region experiences a tropical climate with monsoonal rains and cyclones during
summer months and dryer periods during winter months. The Precinct is not expected to contribute
significantly to or impact upon predicted climate change for the region. Design of the Precinct
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facilities will need to take into consideration opportunities to minimise risks to proposed
infrastructure from potential sea level changes or increased frequency of severe storms.

ES6.4 Surface and Groundwater Resources

Water quality in the area has been monitored during periods that included heavy rainfall to achieve
understanding across a range of conditions. Generally water from adjacent land flows through the
Precinct site to the ocean. Groundwater impacts from the Marine Precinct during construction
reclamation works may include an increase in levels and the direction of flow until an equilibrium is
reached. Alteration of natural surface water flow directions may also occur if land built barriers are
constructed. Contamination of the watertable is also possible if wastes are not managed
appropriately. Design approaches for the TMPP and the TPAR should take these matters into
consideration and develop appropriate construction and impact management strategies to address
the potential cumulative impacts upon these systems.

ES6.5 Coastal Environment

The coastal processes in the vicinity of the Precinct comprise both onshore/offshore and longshore
components, which are influenced by the proposed breakwater structures. However, the natural
processes are only capable of moving sediment at relatively slow rates due to the low wave climate
and hence any changes will take time to develop and will be restricted to the local area. The
projected impacts from the construction of the Precinct are restricted to an area around 500m
south-east of the breakwater structures and the predicted effects on this area of coastline will not
be compounded by parallel developments.

In addition, the existing Port development blocks any influence of coastal processes in the vicinity
of the Precinct on the coastal areas north-west of the Port. The proposed Precinct will have no
additional contributory effect causes of any existing coastal degradation to the west of the Port and
hence will have no influence on the state of the beaches to the west in either the short or long term.

Hydrodynamic modelling shows little change in bed shear stresses for the proposed Precinct and
navigation channels in the Ross River. With the development in place there is considered to be
limited impacts on erosion or siltation in this region. Good flushing characteristics are maintained
with only minor influences on existing circulation patterns.

The Ross River is highly regulated, with the Ross River Dam and several weirs in place. This
provides a mitigated pattern of flood flows discharging from the Ross River past the Precinct into
Cleveland Bay. Studies indicate that the combined influence of the TPAR and Precinct do not
significantly affect the existing flood levels, with only minor impacts downstream of the Ross River
Bridge (QDMR 2009). These predicted changes equate to only minor changes in erosional and
depositional characteristics around the breakwater. These can be mitigated by design.

ES6.6 Water and Sediment Quality

Six months of monitoring across the project area and in reference areas, including during
monsoonal rains, has provided an understanding of the sediment and water quality associated with
the TMPP. The project area is recognised to be a naturally turbid system with suspended sediment
loads being affected by wind and waves and influx of freshwater runoff during rainy periods.
Nutrients in the area were also often observed elevated above guideline values. This suggests an
input to the system from anthropogenic sources. Elevations were typically observed in monitoring
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locations up river of the Precinct site and a change in these observed levels may occur following
relocation of industries to new facilities in the Precinct.

That values were observed above guidelines indicates that site specific parameters should be
developed for any monitoring program implemented to provide the ability to manage potential
construction water quality impacts. Ongoing monitoring of turbidity and nutrient levels during
construction, and for a period post construction, provides opportunity to detect potential water
quality declines related to dredging and other construction activities. Early detection may enable
active management of these impacts prior to their affecting any sensitive ecosystem receptors,
including seagrass meadows.

Other anthropogenic inputs to the system are considered minor. Some elevations of metals were
detected during the monitoring program and dredging activities could result in remobilisation of any
sediment bound contaminants compounding any increased turbidity impacts. Potential acid sulfate
soils were also detected at over 70% of sites examined. This may affect the ability to re-use some
of the material targeted for dredging for reclamation and construction activities. Management
strategies to mitigate against potential impacts to water and sediment quality from disturbance of
acid generating material include ocean disposal or treatment of potential acid generating material.

Given the naturally turbid state of the system and the approach of using a mechanical or cutter
suction dredge, impacts on turbidity from dredging activities are expected to be minimal.
Management of decant waters from any reclamation activities can be achieved to limit stresses on
any sensitive ecosystem receptors including offshore seagrass meadows. Historical data indicates
that offshore disposal has little direct or indirect impact upon adjacent sensitive habitats, which
have persisted in Cleveland Bay during decades of dredge material disposal. Ocean disposal
methods for the TMPP are not expected to affect seagrass or other benthic communities adjacent
to the ocean disposal ground.

ES6.7 Terrestrial Ecology and Avifauna

The Precinct Project is expected to have very limited impacts on the terrestrial ecological values of
the area in which it is located. The majority of the impacts comprise the removal of a small area
(approximately 1.5 ha) of low integrity marine vegetation on the northern precinct site within the
proposed TPAR Service Corridor. Species present in this location are well represented in adjacent
environs on the east bank of the Ross River, which is to be preserved as part of a conservation
area. This removal is, therefore, not expected to impact the regional ecosystem values of the
Townsville area.

The eastern bank of the Ross River supports a diverse set of terrestrial assemblages including
mangroves, sclerophyll woodland and minor areas of foredune vegetation. The areas investigated
had a high level of weed incursion, with five species declared pests detected. This area is reserved
for conservation purposes and no impacts to the site are expected from the TMPP.

The mud flat and sand bank seaward of the mangroves on the eastern bank of the Ross River
provide a critically important wading and migratory bird roosting area of regional significance. This
area is highly utlised by species protected under international conservation agreements and under
the Nature Conservation Act and EPBC Act. Measures to mitigate against potential disturbance of
this area to protect these birds from disturbance include disconnection of the proposed breakwater
from land. This decreases the risk of the roosting site being accessed by terrestrial predatory pests
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(like cats) or experiencing increased disturbance from people. Adopting identified mitigation
strategies should provide for no long term impacts upon these species.

A number of potential temporary impacts related to construction activities, such as dust and
sedimentation impacts, are able to be mitigated using approaches including wetting and sealing of
roads. These are not expected to impact upon the avifauna.

ES6.8 Aquatic Ecology including Megafauna

The Precinct project area supports a range of intertidal and subtidal soft sediment marine
communities. Crabs, snails and worms were commonly found and no marine pests were detected.
Seagrasses were found offshore of the Precinct and mangroves were also common fringing the
waterways. Various commercially and recreationally targeted fish and crab species were found
throughout the study area and none of these were restricted to the Lot 773 habitat. During seven
months of monitoring turtles, dugongs, rays, sea snakes and dolphins were observed but none of
these were shown to be exclusively using the Precinct footprint. By adopting proposed
management measures, these species are not expected to be impacted by the construction or
operation of the Precinct.

The TMPP will have a number of permanent impacts on the marine ecological values of the area in
which it is located. The majority of the impacts involve the removal of the intertidal sand/mud flat
on the western bank of the Ross River that forms the bulk of Lot 773 and the loss of seabed
associated with the footprint of the breakwater. Temporary impacts are expected as a result of
construction activities, including dredge plume impacts and noise impacts. Decline in species
diversity, removal of species or reduced use of the area by mobile marine fauna may occur as a
consequence of these potential impacts. Detailed assessment conducted under this study indicates
losses associated with the TMPP are not expected to have flow on effects for the value of the
marine ecosystems within the Townsville region.

The benthos that will be directly affected by construction of the Precinct is known to occur in other
locations within the Townsville region including in other locations within the Port, Rowes Bay,
Pallarenda and Magnetic Island. It is not considered to be a community or ecosystem of high value
either in its own right or as a critical feeding ground for other, higher order, species. Removal of this
type of seabed community for the TMPP is not expected to have a negative effect on the
importance of the benthic marine habitats of the Townsville region. Nor it is anticipated to reduce
biodiversity of the region significantly or affect the habitat utilisation patterns of marine megafauna
within the area.

Development of the inner harbour of the Marine Precinct will provide future opportunity for some of
the Lot 773 area to be recolonised with benthic taxa from adjacent environs like the mud flat. This
may partially offset some of the habitat losses associated with direct removal. Creation of interstitial
rocky shore habitat both intertidally and subtidally through provision of rock revetment walls of the
Precinct and development of the breakwater may also partially offset some of the habitat losses
associated with direct removal.

Megafauna other than rays, including turtles, dugong or dolphins, were not noted using Lot 773.
Investigations indicated a lack of key food groups for these megafauna within the area, including,
but not limited to, seagrasses. Seagrasses were found offshore of the mouth of Ross River, a
finding consistent with that reported by Rasheed and Taylor (2008). There is potential for degraded
water quality to impact these offshore meadows particularly if dredging activities for the TPAR,
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Berth 12 and Precinct coincide and produce a larger or more persistent plume than anticipated by
any single activity. Mitigation and management strategies to address identified potential direct and
indirect impacts include approaches for managing water quality impacts on seagrasses.

ES6.9 Air Quality and Greenhouse Gas Assessment

Modelling of air quality data of relevance to the TMPP indicates that construction related dust
would not significantly impact on the amenity of sensitive receivers provided appropriate
management procedures are implemented. These include, but are not limited to, watering of all
exposed surfaces and sealing of access roads. Operational activities expected at the Precinct,
including abrasive blasting and fuel storage, are not expected to have a significant impact on any
nearby sensitive receivers. Developments on the site inconsistent with the Reference Design would
need to go through individual assessment and planning approval on a case-by-case basis.

Greenhouse gas (GHG) sources from the existing site prior to development of the Precinct are
primarily from dredging operations carried out by POTL for maintenance of the Ross River channel.
Many of the facilities that will be located in the Precinct once completed are existing facilities
currently located upstream of the Ross River. These facilities are, therefore, already contributing
GHG emissions through their existing operations and, consequently, operational impacts on GHG
emissions are expected to be minimal. Construction emissions may equate to approximately 0.01%
of the annual emission profile for Queensland, however, mitigation opportunities to decrease this
contribution include sourcing materials from nearby locations and maximising re-use potential.

ES6.10 Noise and Vibration Impacts

In situ monitoring and modelling of data have demonstrated that construction related noise and
vibration from the TMPP will not significantly impact on the amenity of sensitive receivers provided
appropriate management procedures are implemented. This includes adopting appropriate work
hours for pile driving and management of potential for sleep disturbance of trawler occupants
during staged construction. Potential for vibration impacts on marine fauna can be mitigated by
using partial strikes as warning signals of pile driving activities.

ES6.11 Waste Management

The most significant wastes generated during the construction phase of the TMPP are likely to be
excess spoil from earthworks and foundations, excess concrete and building material waste. Likely
operational wastes include those directly associated with shipping and boating (e.g. wastes
produced onboard) and those associated with the industrial operations of the marina (e.g. chemical
wastes). Reuse of excess spoil, appropriate handling and discarding/recycling of solid and liquid
wastes and other management options, including adoption of a waste minimisation strategy, is
provided in the EIS.

ES6.12 Cultural Heritage

Indigenous and European heritage studies have been conducted for the footprint of the TMPP.
Based on the available geomorphological, historical and environmental evidence the overall
prehistoric archaeological potential of the development area is considered to be negligible. The
project area does, however have significant Aboriginal cultural heritage values and is linked to
adjacent European heritage sites of importance. Although direct impacts from the proposed
development are unlikely there is potential for indirect impacts to identified places of cultural
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importance. The environmental harm to Indigenous cultural heritage values in the vicinity of the
project is to be managed under the cultural heritage management plan developed specifically for
the project in consultation with relevant parties.

ES6.13 Health and Safety

The main community values for public health and safety that may be affected by the construction,
operations and decommissioning of the TMPP are air quality and noise levels. The implementation
of workplace health and safety procedures and the management plans, which are identified in the
EIS, will minimise the potential risks to acceptable levels.

ES6.14 Cumulative Impacts

The TMPP is not considered to make a significant contribution to cumulative impacts associated
with wider strategic policy such as greenhouse gas emissions, regional resource consumption and
waste disposal. The ability to upgrade some operational industrial facilities through relocation to the
new Precinct in fact provides opportunity to achieve some reductions in existing cumulative
impacts, such as to GHG emission or water quality impacts. A humber of potential cumulative
impacts have, however, been identified. The most significant area where cumulative impacts are
likely from concurrent or successive project development within the port precinct in Townsville
relate to the marine environment. The TPAR construction is expected to commence prior to the
Precinct construction and there may be overlap in construction activities. These projects, and
others that may undertake dredging and disposal activities and in water construction need to
consider the potential cumulative impacts identified in this EIS and adopt appropriate mitigation
strategies.

ES7 Social Values and Management of Impacts

The population and demographics of South Townsville is not expected to change significantly as a
result of the construction or operation phases of the TMPP. The marine industries and businesses
operating up river from the proposed TPAR that become untenable as a result of the restricted
water access to the Ross River are expected to relocate to the TMPP. Consequently the TMPP is
viewed positively by these industries and businesses. However, concern has been registered
relating to the potential negative impacts to business resulting from development timing and
relocation arrangements.

If the existing marine businesses do not relocate and are forced to close there is expected to be a
flow on effect into South Townsville in relation to essential services such as schools and retail
providers. A decrease in demand could lead to closure or relocation out of the suburb, to the
detriment of the people currently using those services, especially the elderly.

Staged development of the Precinct provides opportunity to meet affected industry space needs
prior to bridge closure impacting upon those businesses. The resultant construction workforce and
employment opportunities in the TMPP will provide flow-on benefits to South Townsville, rather
than negative impacts.

The other major concern beyond relocation timing for the Precinct and impacts to business relates
to the development of the beach adjacent to Benwell Road and the perceived loss of public access
to the coast and potential for environmental harm from the development. If redevelopment of
vacated upstream land occurs, it is envisaged that it will be required to meet the planning
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objectives for the South Townsville Precinct as identified in the Townsville City Plan. Specific
recreation and public access opportunities are planned in the redeveloped upstream lands (e.g.
boardwalks, fishing or viewing platforms, food outlets) that should enhance, rather than detract
from, the character of the suburb and these will provide alternative recreation opportunities to those
that currently exist for Lot 773.

Construction of the Precinct will not affect the existing use of Ross River by recreational boat users.
It may in fact have a small beneficial effect by extending the calm water environment further
seaward once the TMPP is constructed. Configuration of the Precinct, including the breakwater
footprint, has considered the potential for environmental impact and been optimised to mitigate
against potential impacts.

ES8 Economic Impacts

It is estimated that the TMPP will result in the injection of approximately $95.0 million into the
regional economy and $109.1 million into the Queensland economy during the construction phase
of the project. The operational phase of the development is predicted to contribute marine industry
worth $43.3 million in Gross Regional Product to the regional economy per year (in $2009) and
directly or indirectly account for preservation of 504 jobs. Additionally, there is potential for further
expansion following the completion of Stage 3 with the potential to grow to an additional
contribution of $6.4 million to the regional economy per year and account for an additional 121
direct and indirect jobs. Whilst a significant portion of this business is expected to be redirected
from elsewhere in Queensland, some may represent new business to the State, or business that
may have otherwise been lost to other States or overseas.

The TMPP has the potential to provide better quality facilities for existing marine businesses if they
relocate from the Ross River. Of the identified benefits of the new facility the potential to develop
new services/access new markets has been assessed as potentially of high impact level.

It is unlikely that there would be a significant change in the level of Government expenditure due to
the development during the construction phase. However, the loss of all the existing marine
industry on Ross River would displace an estimated 504 direct and indirect FTE jobs.

The site on which the TMPP will be established has little alternative economic uses. The
opportunity cost of proceeding with the project is represented by the ecosystems services of the
area, valued as approximately $757,960 (in $2009), and any social values of the area that may be
lost (refer ES7). Current cost estimates for relocating a number of upstream industries to equivalent
facilities within the Precinct, summed across all of these industries, totalled approximately $AUD43
million.

There are three main opportunity costs identified in not proceeding with the TMPP given that the
TPAR bridge will proceed. These are:

» An estimated $113.0 million per annum ($2009) in direct and indirect output from the existing
Ross River marine industry. This would be the immediate opportunity cost of not proceeding
with the TMPP and relocating the existing Ross River marine industry;

» An estimated up to $140.8 million per annum ($2009) in direct and indirect output from the
TMPP once all three stages are completed (post 2018-19). This would be the long term annual
opportunity cost of not proceeding with TMPP; and
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» An estimated one-off $128.7 million ($2009) over 9 years (2009-2018) in direct and indirect
output from the construction activities associated with the development of the TMPP and
upstream residential redevelopment.

Key mitigatory strategies for the economic impacts resulting from the development of the TMPP
relate to the management of impacts on the existing Ross River marine industry. POTL is in
continued negotiations and planning for strategies to manage the impact on the Ross River marine
industry.

ES9 Hazard and Risk Assessment

A detailed Hazard and Risk assessment has identified the nature and scale of hazards that may
occur during the design and construction, operation and decommissioning of the Project. High risks
identified for the TMPP include dredging impacts, strain on existing infrastructure, member/s of
public entering the site intentionally to cause harm, increased traffic, disturbance of potential acid
sulfate soils, vessel collision and tropical cyclone related hazards. Opportunities to manage these
potential risks, and others identified, include development of a suitable Dredging Management
Plan, liaison with local government regarding infrastructure upgrade requirements, development of
an acid sulfate soil management plan and an Emergency Management Plan to deal with situations
related to intruders, vessel collision and tropical cyclones.

Based on the assessments conducted it can be concluded that there are no hazards which have
offsite impacts. The controls identified for the TMPP construction and operation will adequately

safeguard against safety, asset and environmental consequences from hazards associated with
the TMPP.

ES10 Matters of National Environmental Significance

ES10.1 Impacts on World Heritage Properties: Habitat Loss of the GBRWHA

The operational areas of the port are excluded from the Great Barrier Reef Marine Park, however,
the World Heritage Area extends to mean low water mark along the coast. The TMPP will
consequently occur wholly within the GBRWHA. Direct, indirect, permanent and temporary
impacts on the benthic marine systems within the GBRWHA are expected from construction and
operation of the TMPP. The majority of the impacts involve the removal of the intertidal sand/mud
flat on the western bank of the Ross River that forms Lot 773 and the loss of seabed associated
with the footprint of the breakwater. Temporary impacts expected as a result of construction
activities include dredge plume impacts and noise impacts. Potential impacts and appropriate
mitigation measures associated with construction and operation of the Precinct include provision of
new benthic habitat as a result of construction of the Precinct and use of dredge and waste
management approaches to reduce potential for indirect impacts. Under the identified mitigation
measures the Precinct is not expected to have significant impact on the marine ecological values of
the Townsville region.

ES10.2 Impacts on National Heritage Places

There are no places of national heritage significance within the project site or the immediate
adjoining area. Nine places of state or regional heritage significance are adjacent to the project site
but will not be negatively impacted by the TMPP.

42/15399/24/98692 Rev 1  Townsville Marine Precinct Project XXV
Environment Impact Statement



-

_'hth @ Tl
P ) e . PORT . TOWNSWILLE =
gy f a1 i .
- ﬁhn-.‘!h\.;.ﬁ.."&u.pﬁﬂh-l-ﬂn o

ES10.3 Wetlands of International Importance

The Bowling Green Bay Ramsar wetland area is located approximately 10 km southeast of
Townsville. Because of the considerable distance from the Ramsar wetland to the project area and
the very localised nature of potential impacts from the TMPP it is not considered possible that the
TMPP will impact this area.

ES10.4 Listed Threatened Species and Communities and Migratory Species
Avifauna

Five threatened terrestrial bird species listed as protected matters under the EPBC Act were
identified as potentially occurring within the project area. However, none of these species were
identified during the field survey. The TMPP is not expected to impact upon these listed threatened
species.

Wading and migratory shorebirds are known to use the project area and the adjacent environs. The
regionally important habitat for these species is considered to be adjacent to the footprint of the
project area being the sand and mud banks to the east of Lot 773. This area is highly utlised by
species protected under international conservation agreements and under the Nature Conservation
Act and EPBC Act. Measures to mitigate against potential disturbance of the environs adjacent to
Lot 773 to protect these species from disturbance include disconnection of the proposed
breakwater from land. This decreases the risk of the roosting area being accessed by terrestrial
predatory pest species or experiencing increased visitation, and hence disturbance, of the area by
people. Adopting identified mitigation strategies should provide for no long term impacts upon
these species.

Turtles and Reptiles

Terrestrial reptiles are not expected to be impacted by the TMPP. Studies have clearly shown that
the habitat is unlikely to support Listed Threatened species and the identified Migratory species are
highly mobile and are not likely to be effected by removal of the terrestrial habitat associated with
this project.

The project area is not considered to be critical habitat for marine reptiles, however, it adjoins
Cleveland Bay which is recognised as an important foraging habitat for green turtles. Potential
direct and indirect impacts to marine turtles resulting from the TMPP include vessel strike, lighting
concerns and decreased water quality. Mitigation measures against these potential impacts have
been identified and are provided under this EIS. The TMPP is not expected to impact upon turtles
in the Townsville region if these measures are adopted.

Mammals

Two threatened terrestrial mammal species, the spectacled flying fox and false water rat, are
identified as potentially occurring within the study area. Neither species were observed during field
surveys, however habitat suitable for each species is represented within the study area. Although
the project site does contain habitat appropriate for these species it is unlikely to serve as an
important resource and it is considered highly unlikely that this project will impact on this species.

Humpback whales (Megaptera novaengliae) generally occur in offshore areas and are observed off
Magnetic Island. Given the inshore location of the TMPP and the shallow waters of the area (<10m)
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it is unlikely that the project will have any affect on this species. Similarly, killer whales are
uncommon in the project area and unlikely to be impacted by the project.

Dugong, dolphin and turtle prevalence and habitat utilisation studies have been compared to
previously collected data to provide an understanding of the spatial and temporal use of the
Precinct area by migratory marine mammals. Based on the findings of that assessment the
construction of the TMPP is not expected to impact marine megafauna species, either in terms of
direct impacts to important habitat, or disruption of transit routes between patches. The operational
phase of the Precinct may alter vessel traffic at the Ross River mouth, however, significant
increases in traffic are not anticipated and an increased potential for vessel strike is not likely.
Potential impacts and mitigation measures to marine mammals were assessed and are summarise
above.

Sharks

The whale shark has been identified as potentially occurring within the region although no records
of presence have been recorded. The project is not predicted to affect this species as they are
widespread and migratory and the inshore location of the TMPP is not considered favourable
habitat for this species.

ES11 Environmental Management Measures

An environmental management plan has been developed for the Project, which outlines specific
actions and measures, designed to mitigate potential impacts identified through the environmental
assessment process. The environmental management plan is implemented in addition to existing
management policies and regulations. Several detailed monitoring studies are also proposed to be
undertaken in order to assess potential impact and to provide an indication of the longer-term
impacts associated with the Project and recovery of impacted areas. These studies will include (but
are not limited to):

» Marine Water Quality Monitoring

— Suspended sediment concentrations as part of a turbidity monitoring program;
— At sensitive habitats for compliance to site specific water quality objectives;

— Reclamation tailwater decant water quality;

— Potential impacts of dredging on seagrass communities; and

— The construction operations reporting incidents likely to cause environmental harm to the
project location and surrounding areas.

» Marine Habitats and Megafauna
— Monitor the health of adjacent seagrass communities as indicators of water quality impacts
and to act as an indicator for potential impacts to marine megafauna;

— Temporal and spatial persistence of meadows to existing baseline data should be assessed;
and

— Consideration be given to ongoing marine megafauna monitoring to assess any influence on
habitat utilisation of threatened and listed species. If marine fauna are sighted during
dredging activities the dredge should avoid moving into that area if capture or strike is likely.

» Noise

— Log any received complaints regarding noise; and
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— Upon receipt of a noise complaint where required undertake monitoring within 3 to 5 working
days. If exceedances are detected, the source should be investigated and equipment and
operational procedures reviewed to identify means of reducing noise to acceptable levels.

» Air Quality

— Regularly undertake visual inspections of working areas and access tracks to monitor dust
levels;

— Note visible observations of dust moving off-site; especially during dry and/or windy weather;
— Conduct daily audit of mitigation equipment and dryness of exposed surfaces;

— Use dust deposition gauges in front of representative residences if construction activity is
likely to be within 500 m for more than 30 days (considered unlikely); and.

— Make available a free-call number for public complaints and information.

The principal impacts of concern associated with the proposed works are in relation to marine
fauna and flora and water quality. Effective mechanisms are in place to manage potential impacts
on marine fauna and the studies identified above will assist in the monitoring of predicted impacts
on marine flora. However, the most effective mitigation measure identified to manage potential
impacts is to minimise the period of works.

ES12 Conclusio ns

The TMPP involves the construction of an industrial marine precinct on intertidal land to the south-
east of existing Port operations. This EIA study has investigated potential environmental impacts,
including social, economic and cultural impacts that could result from the construction and
operation of the Precinct. Consideration has been given to the need and alternatives of the project.
Desktop literature reviews, database searches and baseline field studies have been undertaken to
provide context to the assessment of impacts and identification of mitigation and management
measures.

Within this study construction and operational impacts, including potential cumulative impacts, have
been identified and mitigation and management strategies described for a range of environmental
values including nature conservation, social, economic and cultural values.

No impacts considered to be significant were identified that could not be ameliorated. Some habitat
losses are expected, however, these can be offset. Under the mitigation strategies identified for
each of the environmental values assessed the TMPP is not expected to have any significant long
term effects on the regional or local environmental values of the Townsville region or Ross River
environ. Importantly the TMPP is not predicted to impact upon protected species including
dolphins, dugongs, turtles and birds. Economic benefits to the region accrue if the project proceeds
and the project mitigates potentially significant negative impact of other development in the region.
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Glossary of Terms

AASS
ABS
ACH Act
AHD
ANC
ASS
ASSMP
BoM
BSS
CAMBA
CBD
CEMP
CFISH
CHRIS
CLR
Coastal Act
CG

dB

DEEDI (formerly
DPI&F)

DERM (formerly
EPA)

DERM (formerly
NRW)

DES (formerly
QAS)

DES (formerly
QFRS)

DES (formerly
SES)

DEWHA
DIP

DO
DOIW
DTRDI

Actual Acid Sulfate Soils

Australian Bureau of Statistics

Aboriginal Cultural Heritage Act 2003
Australian Height Datum

Acid Neutralising Capacity

Acid Sulfate Soils

Acid Sulfate Soils Management Plan

Bureau of Meterology

Bed Shear Stress

China-Australia Migratory Bird Agreement
Central Business District

Construction Environmental Management Plan (for the Precinct)
Commercial Fisheries Information System
Coastal Habitat Resources Information System
Contaminated Land Register

Coastal Protection and Management Act 1995
Coordinator-General

Decibel

Department of Employment, Economic Development and Innovation
Queensland Primary Industries and Fisheries

Department of Natural Resources and Environment (formerly
Environmental Protection Agency (Qld))

Department of Natural Resources and Environment (formerly Department
of Natural Resources and Water)

Department of Emergency Services (formerly Queensland Ambulance
Service)

Department of Emergency Services (formerly Queensland Fire and
Rescue Services)

Department of Emergency Services (formerly State Emergency Service)

Department of Environment, Water Heritage and the Arts (Federal)
Department of Infrastructure and Planning

Dissolved Oxygen

Directory of Important Wetlands

Department of Tourism, Regional Development and Industry

42/15399/24/98692 Rev 1 Townsville Marine Precinct Project

Environment Impact Statement

XXiX



H-hlqllﬂ-l—

b=—g -"":- 7 . : PORT s TOWNSHILLE ==

*h';?u..q Ty L S L TN iy

L 3
EIA Environmental Impact Assessment
EIL Environmental Investigation Levels
EIS Environmental Impact Statement
EMP Environmental Management Plan
EMS Environmental Management System
EP Act Environmental Protection Act 1994
EPBCA Environment Protection and Biodiversity Conservation Act 1999 (Cth)
ERA Environmentally Relevant Activity
FHA Fish Habitat Area
GBRMP Great Barrier Reef Marine Park
GBRMPA Great Barrier Reef Marine Park Authority
GBRWHA Great Barrier Reek World Heritage Area
GED General Environmental Duty
GHG Greenhouse Gas
GIS Geographic Information System
ha hectares
HAT Highest Astronomical Tide
HSE Health, safety and environment
IAS Initial Advice Statement for this EIS
IDAS Integrated Development Assessment System
IPA Integrated Planning Act 1997
ISQG Interim Sediment Quality Guidelines
JAMBA Japan-Australia Migratory Bird Agreement
JSA Job Safety Analysis
km kilometres
km/h kilometres per hour
Land Act Land Act 1994
LAT Lowest Astronomical Tide
LGA Local Government Area
LOR Limit of Reporting
LOS Level of Service
LW sound power levels
m metres
mg/kg milligrams per kilogram
mg/L milligrams per litre
MARPOL International Convention for the Prevention of Pollution from Ships
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MSDS Material Safety Data Sheet
MSL Mean Sea Level
NCA Nature Conservation Act 1992
NES National Environmental Significance
NTU Nephelometric Turbidity Units
OEMP Operational Environmental Management Plan (for the Precinct)
ORP Oxidation Reduction Potential
PAH Polycyclic Aromatic Hydrocarbons
PASS Potential Acid Sulfate Soils
PCB Polychlorinated Biphenyl
pHkcL pH of the soil before oxidation (laboratory)
pHE field pH (laboratory)
pPHrox field pH following oxidation with peroxide (laboratory)
PHA Preliminary Hazard Analysis
PM10 Respirable particulate matter
PNCG Planning for Noise Control Guideline 2004
PNL Planning Noise Level
PoT Port of Townsville
POTL Port of Townsville Limited
PPE Personal Protective Equipment
ppm Parts per million (by volume)
Precinct Townsville Marine Precinct Project
PQL Practical Quantification Limit
QA Quality Assurance
QAS Queensland Ambulance Service
QASSIT Queensland Acid Sulfate Soil Investigation Team
QFRS Queensland Fire and Rescue Service
QGEOP Queensland Government Environmental Offsets Policy
QWQG Queensland Water Quality Guidelines
RE Regional Ecosystem
ROKAMBA Republic of Korea-Australia Migratory Bird Agreement
SCBA Self Contained Breathing Apparatus
SDPWOA State Development and Public Works Act 1971 (QId)
SED State Electoral Division
SES State Emergency Services
SPL Strategic Port Land
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SS Suspended Solids
State Coastal Plan  State Coastal Management Plan — Queensland’s Coastal Policy
TAA Tritratable actual acidity (mol H*/tonne)
TBT Tributyltin
TDS Total Dissolved Solids
The Port The Port of Townsville
ToR Terms of Reference for this EIS
TMPP Townsville Marine Precinct Project
TPAR Department of Main Roads’ Townsville Port Access Road
TPALUP Townsville Port Authority Land Use Plan (1996)
TPH Total Petroleum Hydrocarbon
TRBOC Townsville Region Bird Observation and Conservation Australia
TSS Total Suspended Solids
UNESCO United Nations Educational, Scientific and Cultural Organisation
VMA Vegetation Management Act 1999
Waste EPP Environmental Protection (Waste Management) Policy 2000

This information and a statement regarding copyright of maps that appear in this document are
provided as Appendix A of this document.

A tracking table of how this documents structure aligns with the Terms of Reference for this EIS
(ToR) is also provided in Appendix A.
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