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1 Introduction

1.1 Project description

NSW Roads and Maritime Services is upgrading the Pacific Highway between Woolgoolga
and Ballina on the NSW North Coast. This is known as the Woolgoolga to Ballina Pacific
Highway Upgrade Project (the project). An overview of the project is shown in Figure 1-1.

The Woolgoolga to Ballina project is Australia’s largest regional infrastructure project and will
duplicate about 155 kilometres to a four-lane divided road. The project starts about six
kilometres north of Woolgoolga (north of Coffs Harbour) and ends about six kilometres south

of Ballina.

When complete, the project will:

Reduce overall length from 180 kilometres to about 167 kilometres, saving about
13 kilometres in travel distance

Allow for a higher posted speed limit of up to 110 km/h

Reduce travel time from 130 minutes to about 105 minutes, saving 25 minutes
Reduce crash rates by an expected 27 per cent due to divided carriageways
Improve travel reliability through better flood immunity, fewer incidents and more

readily available alternative routes.

Key features of the upgrade include:

Duplication of 155 kilometres of the Pacific Highway to a motorway standard
(Class M) or arterial road (Class A), with two lanes in each direction and room to
add a third lane if required in the future

Split-level (grade-separated) interchanges at Range Road, Glenugie, Tyndale,

Maclean, Yamba / Harwood, Woombah (lluka Road), Woodburn, Broadwater and
Wardell

Bypasses of South Grafton, Ulmarra, Woodburn, Broadwater and Wardell

About 40 bridges over rivers, creeks and floodplains, including major bridges
crossing the Clarence and Richmond rivers

About fifty-five underpasses and bridges over and under the highway to maintain
access to local roads that crossing the highway

Access roads to maintain connections to existing local roads and properties
Structures designed to encourage animals over and under the upgraded highway
where it crosses key animal habitat or wildlife corridors

Rest areas located at about 50 kilometre intervals at Arrawarra, Pine Brush
(Tyndale), north of Mororo Road and north of the Richmond River

A heavy vehicle checking station near Halfway Creek and north of the Richmond

River.
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The Woolgoolga to Ballina upgrade does not include the completed Devils Pulpit and
Glenugie upgrade projects.
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1.2 Approval framework

The Woolgoolga to Ballina Pacific Highway upgrade is approved as State Significant
Infrastructure under Part 5.1 of the New South Wales Environmental Planning and
Assessment Act 1979 (SSI-4963, approval dated 24 June 2014). NSW Condition of Approval
(MCoA) A7 states:

The Applicant may elect to construct and/or operate the SSI in stages. Where staging
is proposed, the Applicant shall submit a Staging Report to the Secretary prior to the
commencement of each proposed stage. The Staging Report shall provide details of:

(a) how the SSI would be staged, including general details of work activities
associated with each stage and the general timing of when each stage would
commence, and

(b)details of the relevant conditions of approval, which would apply to each stage and
how these shall be complied with across and between the stages of the SSI.

Where staging of the SSI is proposed, these conditions of approval are only required
to be complied with at the relevant time and to the extent that they are relevant to the
specific stage(s).

The project is also approved under the Commonwealth Environment Protection and
Biodiversity Act 1999 (012/6394 approval dated 14/08/14).

The Staging Report as required by NSW approval condition A7 must be
Submitted to the Minister prior to the commencement of each of the proposed
stage(s). In accordance with NSW approval condition A7 the Staging Report
must outline how the proposal will be staged. The Staging Report must also
outline the threatened species and communities, and migratory species impact
in each stage.

1.3 Purpose of this staging report
The purpose of this Staging Report is to:
+ Describe the activities associated with the project, and in particular the scope of
proposed project staging
* Provide detail as to the relevant conditions of approval (both NSW and
Commonwealth) for each stage and how these shall be complied with.
Table 1-1 identifies the requirements of Ministers Condition of Approval (MCoA) A7 and

Environment Protection Biodiversity Conservation (EPBC) 1 and where they have been
addressed in this report.

Table 1-1 Relevant conditions of approval

CoA Condition requirements Reference

NSW conditions of approval

AT Staging This report
The Applicant may elect to construct and/or operate the
SSI in stages. Where staging is proposed, the Applicant
shall submit a Staging Report to the Secretary prior to the
commencement of each proposed stage. The Staging
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CoA Condition requirements Reference
Report shall provide details of:

(a) How the SSI| would be staged, including general details of | Sections 3, 4,
work activities associated with each stage and the general | 5 and 6
timing of when each stage would commence.

(b) Details of the relevant conditions of approval, which would | Appendix A

apply to each stage and how these shall be complied with
across and between the stages of the SSI.

and Appendix
B

Where staging of the SSI is proposed, these conditions of
approval are only required to be complied with at the
relevant time and to the extent that they are relevant to the
specific stage(s).

Commonwealth conditions of approval

1

Staging of the action

The Staging Report as required by NSW approval condition | This report

A7 must be submitted to the [Commonwealth] Minister prior

to the commencement of each proposed stage(s).

In accordance with NSW approval condition A7, the | Sections 3, 4,
Staging Report must outline how the proposal will be | 5 and 6
staged.

The Staging Report must also outline the threatened | Section 7

species and communities, and migratory species impacted
by each stage.
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2 Roads and Maritime Delivery Strategy
2.1 Project Scope

As outlined in Section 1.2, NSW Roads and Maritime Services (RMS) has received approval
to upgrade the Pacific Highway between Woolgoolga and Ballina to a four-lane motorway
standard highway (known as a class M highway). This section of the highway is about 155
kilometres long.

The construction of the project would be staged to include both arterial sections (known as
class A) and motorway standard sections (known as class M). For sections of the project
initially upgraded to arterial standard, the design allows for these sections to be upgraded to
motorway standard in the future. These criteria are outlined in Figure 2-1 below.

KEY TERM - class M (Motorway standard) / class A (Arterial standard)

Class M: Two lanes in each direction, 110 km per hour posted speed limit, controlled
access highway with grade separated interchanges, and a continuous alternative route for
local traffic.

Class A: Two lanes in each direction, at least 100 km per hour posted speed limit, limited
access highway with at-grade intersections. This may include intersections where right
turn movements are permissible. Under class A, local traffic and through traffic could
share the highway.

Figure 2-1 Definition of upgrade class

The project would be built as an arterial highway in some sections and later upgraded to a
full motorway standard. Accordingly, the project has been designed so it can be constructed
in stages, and progressively upgraded to full motorway standard.

While the overall project is for a full motorway standard throughout, staging of the project
would include building an arterial highway in some sections and later upgrading it to a full
motorway standard (referred to as the ‘ultimate’ upgrade).

The project EIS (Section 6.1.2) outlined that any construction staging would need to
consider:

» The availability of funding from relevant levels of Government and affordability
e The need to minimise road user delays

e The need for local road and property access

e The need for land acquisitions

e The earthworks balance, both within each section and across all sections

e Areas that may require soft soil pre-loading

* The sequence in which completed sections could be opened to traffic.
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2.2 Project delivery model

Delivery of the final section of the Pacific Highway Upgrade will be tailored to the project,
based on the model used to build infrastructure for the London Olympics. The upgrade will
use an industry partner contract model to harness the best ideas and solutions from the
private sector and draw on knowledge from within government.

The traditional practice would be to deliver the project as four or five separate packages
using design and build or build only contracts. Under this new model, a major provider with
design, building and management expertise has been engaged to oversee the project in
collaboration with Roads and Maritime's Pacific Highway Office, managing multiple contracts
for professional services, supply, and building of the highway. The delivery partner model will
offer better value for money and drive project efficiencies.

Roads and Maritime Services has engaged Pacific Complete (comprising Laing O'Rourke
and WSP Parsons Brinckerhoff) to partner with the Pacific Highway Office to deliver the
155km Woolgoolga to Ballina Pacific Highway upgrade.

The delivery partner model encourages the best ideas and solutions from the private sector
and is tailored to this project so that it draws on NSW Government knowledge to deliver
better engineering and design, customer outcomes and public value.

The model also allows for better outcomes across the supply chain. This is through a
consistent and coordinated approach, economies of scale and better access to competitive
supplies and contractors, which will help the project meet its 2020 deadline.

Section 6.1.2 of the EIS outlined that the project would be delivered in 5 Stages. RMS has
considered a range of packaging strategies with regards to the available funding,
affordability, industry resources and capacity and the need to achieve the target of a dual,
separated carriageway between Woolgoolga and Ballina by 2020. As a result, the project will
now be undertaken in four stages as outlined below.

The Woolgoolga to Ballina project will be completed in the following stages:

+ Stage 1 (as outlined in W2B Staging Report Version 1, March 2015) will include
preconstruction activities, selected utility relocations, archaeological salvage works,
construction of sections 1 & 2 (Woolgoolga to Glenugie) and soft soil early works
(Waves 1,2 and 3).

« Stage 2 (this report) will be for construction (sections 3-11), between Glenugie and
Ballina. With regards for the need to balance available funding with the completion of
a dual separated carriageway, the intent of Stage 2 is to upgrade the section
between Glenugie and Ballina to combination of M and A Class. EIS Sections 3 and
4 will be upgraded to the final M Class. Sections 5 and 6 will be a combination of A
and M class. Sections 7, 8 and 9 will be a combination of A and M Class. Sections
10 and 11 will be constructed to the final M Class. Details of proposed locations of
the A and M class in Stage 2 is provided in 4.2 of this Staging Report.

The combination of the A and the M class has been determined such that the
available funding is used efficiently while achieving the 2020 project objectives.
These works are being managed by Pacific Complete and will include the
progressive opening of the highway to traffic in the required configuration to meet the
2020 project objectives.

The detailed design phase is currently underway for the sections between Glenugie
and Ballina. Should the available funding not be sufficient to achieve the proposed
combination of A and M class outlined above, as a contingency measure,
opportunities to re-use existing sections of the existing Pacific Highway are being
explored.
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Further details of the proposed pavement reuse strategy are provided in section 4.2.1
of this report. A graphical representation of the potential approach to reusing existing
sections of the Pacific Highway is provided below.

+ Stage 2 of the upgrade includes two options to achieve the 2020 objective. Stage 2
Option A represents the construction of the full combination of the A and M class.
Stage 2 Option B represents the potential combination of reused sections of the
Pacific Highway.

+ Stage 3 progressive rehabilitation of pavement reuse areas along the project length.
This will see the reused sections upgraded to A or M class as funding becomes
available.

« Stage 4 the upgrade of the remaining sections of the highway to the ultimate M-
Class configuration.
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3 Stage 1
3.1 Overview of Stage 1

Stage 1 of the project consists of the following activities:

*  Pre-construction activities

+ Construction of Section 1 - Woolgoolga to Halfway Creek

« Construction of Section 2 — Halfway Creek to Glenugie

»  Soft Soil pre-load construction activities — Waves 1, 2 & 3.
These activities are summarised below. Indicative construction timing of Stage 1 is shown in
Table 3-1 below.

Table 3-1 Stage 1 indicative construction program

Stage 1 Estimated Estimated
Commencement Completion
Section 1 — Woolgoolga to Halfway Creek May 2015 Late 2017
Section 2 — Halfway Creek to Glenugie May 2015 Mid 2017
Waves 1,2,3 - Soft soils preload works June 2015 March 2019

3.2 Pre-Construction Activities

There are a number of initial proposed activities that are not defined as either “construction”
under the New South Wales approval or “commencement” under the Commonwealth
approval for the project and do not therefore trigger particular approval conditions. These
activities do not form part of the construction stages which are the primary focus of this
document. They are however described below for general information. The pre-construction
activities will include:

+  Ultility relocations
+  Fencing
+ Salvage.

The due diligence process for ensuring that activities to be carried out during pre-
construction do not trigger “construction” under the New South Wales approval or
‘commencement” under the Commonwealth approval would be the completion of a
compliance checklist and appropriate environmental consistency assessment that would be
prepared by the Project Manager / relevant Contractor to review the proposed activities
against the relevant conditions of approval and be signed off by the Roads and Maritime
Pacific Highway Upgrade Environment Manager and Environmental Representative or
Secretary. If the proposed activities are not considered consistent with the requirements to
not trigger ‘construction’ or ‘commencement’ of construction then the activities would be put
on hold until substantial construction has commenced.

The definitions of ‘construction’ and ‘commencement’ as detailed in the relevant approval
documents (NSW |Infrastructure approval document SSI-4963 and Commonwealth
Department of the Environment approval document EPBC 2012/6394 respectively) are
provided below.

Pacific Highway Upgrade — Woolgoolga to Ballina
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b)

c)

d)

e)

9)

h)

Construction — includes all work in respect of the SS/ other than:

Survey works including general alignment survey and survey controls (including
installation of global positioning system (GPS), repeater stations, survey of
existing and future utilities or building/road difapidation surveys.

Further investigations including investigative drilling, excavation or salvage;
treatment of contaminated sites or work undertaken in accordance with a
strategy or salvage operations required by the conditions of this approval.
Establishing ancillary facilities/construction work sites (in locations meeting the
criteria identified in the conditions of approval), or where criteria are not fully
satisfied, those ancillary facility sites which have been fully assessed against all
criteria, with mitigation to manage and minimise impacts identified in the
documents referred to in condition A2 and approved by the Environmental
Representative or Secretary. This includes the establishment of ancillary
facilities access roads and the provision of services to the facility and
installation of erosion and sedimentation controls.

Installation of environmental impact mitigation measures (including erosion and
sedimentation control, temporary exclusion fencing or sensitive areas, and at-
house acoustic treatment) and measures identified in approved strategies,
plans, programs and other documents required by the conditions of this
approval (including works associated with the construction of connectivity
structures (including boundary and exclusion fencing and vegetation planting)).
Property acquisition adjustment works including the installation of property
fencing, demolition and removal of buildings, relocation of utilities to property
(including water supply and electricity).

Utilities and adjustments within sections 1, 4, 5, 6 and 11 of the SSI, as
specified in the documents referred to in condition AZ2(f), where an
Environmental Work Method Statement has been approved by the Secretary in
consultation with EPA and DoE.

Existing road network adjustments including minor upgrades to existing local
roads and the existing Pacific Highway network, upgrade of existing
intersections to cater for construction traffic and installation of temporary project
signage.

Minor clearing or translocation of native vegetation association with (a) to (g)
above.

Other activities determined by the Environmental Representative to have
minimal environmental impact (e.g. minor access roads, minor adjustments to
services/utilities, efc.).

Note: Work where heritage, threatened species or suitable habitat, populations
or endangered ecological communities would be affected is classified as
construction, unless otherwise approved by the Secretary in consultation with
the Environment Protection Authority or in accordance with an approved
strategy, plan or program required by this approval.

Commence, Commencement and Commenced — means any works where
threatened species and communities or suitable habitat for threatened species
and communities is directly or indirectly impacted, excluding the utility
adjustments required in Sections 1, 4,"5 and 11; Nest Box Installation;
Installation of Emu Fencing, Installation of Fauna Fencing in all Sections except
Section 10; planting of vegetation for land bridges, Aboriginal heritage salvage
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operations; and survey works defined in the NSW approval decision in
Definitions: Constructions (a).

3.2.1 Utility relocations

The utility relocation works for the project in Sections 1, 4, 5 and 11 do not trigger
construction or commencement as defined by the project approval conditions. The
decommissioning of redundant utilities and the identification of the utility corridor for
subsequent relocations are assessed for environmental impact (in particular to any heritage
items or threatened species) prior to the commencement of any relocation work.

Where it is deemed that the utility works do not constitute construction, Environmental Work
Method Statements (EWMS) for the utility work are then developed from the results of the
environmental assessment, which are reviewed and endorsed by the project Environmental
Representative and approved by the Secretary in consultation with EPA and DoE.

3.2.2 Fencing

Temporary emu fence has already been installed at locations within Section 3 (Figures 3-1,
3-2 and 3-3), in accordance with the project approval definitions. Temporary emu fence will
be installed across the remainder of the length of Section 3 and Section 4 during the stage 2
main construction. It is not required in Section 4 for the stage 1 (early works pre-treatment)
construction. This is because traffic activity is expected to be minimal during stage 1 and
would be restricted to open country. Emus are regularly observed in cane properties around
Shark Creek (Section 4) where they frequent modified habitat and are easy to sight in the
open areas. Emu activity would be monitored during stage 1 (early works) and if emus are
found to be frequenting the construction corridor during the early works activities, this would
trigger the need to erect temporary emu fencing in Section 4.

A specific ecological assessment was completed along the length of the temporary fence to
identify threatened species, habitat and endangered ecological communities. An EWMS was
prepared and approved by the Secretary, in consultation with EPA and DoE.

The approved EWMS for the temporary emu fence allowed for / approved clearing of 1
hectare of native vegetation, including 0.24 hectares of Endangered Ecological Communities
(Subtropical Coastal Floodplain Forest on Coastal Floodplains and Swamp Sclerophyll
Forest on Coastal Floodplains), and individual Angophora robur trees.
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Figure 3-1 Temporary emu fencing
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Figure 3-2 Temporary emu fence and bollard gate
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Figure 3-3 Temporary emu squeeze style fence

3.2.3 Salvage

A proposed methodology was submitted by the two companies contracted to undertake the
salvage works. These were submitted to the relevant Local Aboriginal Land Council (LALC)
for comment over a 28 day consultation period. Methodologies were updated to reflect LALC
comments and submitted to agencies for approval. After agency approval on 17 August,
2014, salvage works commenced on 1 September 2014. These salvage works have a
targeted completion date of May 2016. Predominantly two salvage teams have been working
throughout this period.
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3.3 Section 1 - Woolgoolga to Halfway Creek

Section 1 of the Woolgoolga to Ballina Pacific Highway upgrade involves the upgrade of the
section of Pacific Highway, situated between two other upgraded sections of the Pacific
Highway, Sapphire to Woolgoolga upgrade to the south and Halfway Creek duplication to
the north (Figure 3-4 and Figure 1-1).

The main features of the Section 1 upgrade are:

+ the construction of a length of approximately 14.7 kilometres of roadway to median
separated dual carriageway standard

« nine bridges over watercourses, floodplain and local roads
« establishment of a rest area at Arrawarra.
Construction activities will involve:;

« site compound and ancillary site setup

« demolition of existing structures/houses

« clearing of vegetation

« utility relocations

- earthworks including material processing from a large cutting

« bridge works including foundations, girder erection and completion
« drainage works

« pavement works

« landscaping and finishing.

3.4 Section 2 — Halfway Creek to Glenugie

Section 2 of the Woolgoolga to Ballina Pacific Highway upgrade involves the upgrade of the
section of Pacific Highway, situated between two other upgraded sections of the Pacific
Highway; Halfway Creek upgrade to the south and Glenugie upgrade to the north (Figure 3-4
and Figure 1-1).

The main features of the Section 2 upgrade are:

+ the construction of a length of approximately 15.2 kilometres of roadway to median
separated dual carriageway standard

« twin bridges over Halfway Creek and Wells Crossing
* nine bridges over watercourses, floodplain and local roads
+ a heavy vehicle inspection station.
Construction activities will involve:
+ site compound and ancillary site setup
+ demolition of existing structures/houses
« clearing of vegetation
«  utility relocations
+ earthworks including material processing from large cutting
» bridge works including foundations, girder erection and completion
« drainage works
+  pavement works
« landscaping and finishing.
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3.5 Soft Soil preload construction works (Wave 1, 2 and 3)

Due to the presence of soft soils in the vicinity of the Clarence River and Richmond River
floodplains, initial works are required in advance of the main construction of the highway to
consolidate the deep soft soils under the proposed highway alignment.

Figure 3-5 provides general location details of waves 1, 2 and 3 in relation to the sections of
the project and each other. More specific location details of the waves are provided in
Figure 3-6 (for waves 1 and 3) and Figure 3-7 (for wave 2).

Details regarding soft soils Wave 1 are outlined below:

The purpose of the early works at soft soil sites is to speed up the overall project
delivery, de-risk the construction of a motorway over deep soft soils and reduce the
overall construction and maintenance costs.

The soft soil early works encompasses only the geotechnical treatments and directly
associated infrastructure. Completion of the main roadworks and associated
infrastructure will be carried out under separate main construction works (future
Stages).

Wave 1 soft soil works is located in sections 4 and 5 (between CH 69,000 and
90,750). A total of 4.14km of motorway embankment will be constructed at various
locations.

The work includes the construction of embankments, surcharges, stability berms,
associated temporary works and utility adjustments.

A highway cutting at approximately CH 69,000 to 69,500 will be the main source for
general fill for the embankments.

Details regarding soft soils Wave 2 are outlined below:

The purpose of the early works at soft soil sites is to speed up the overall project
delivery, de-risk the construction of a motorway over deep soft soils and reduce the
overall construction and maintenance costs.

The soft soil early works encompasses only the geotechnical treatments and directly
associated infrastructure. Completion of the main roadworks and associated
infrastructure will be carried out under separate main construction works (future
Stages).

Wave 2 soft soil works is located in section 11 (between CH 159,900 and 163,750). A
total of 3.85km of motorway embankment will be constructed at various locations.
The work includes the construction of embankments, surcharges, stability berms, and
associated temporary works.

Details regarding soft soils Wave 3 are outlined below:

The purpose of the early works at soft soil sites is to speed up the overall project
delivery, de-risk the construction of a motorway over deep soft soils and reduce the
overall construction and maintenance costs.

The soft soil early works encompasses only the geotechnical treatments and directly
associated infrastructure. Completion of the main roadworks and associated
infrastructure will be carried out under separate main construction works (future
Stages).

Wave 3 soft soil works is located in project sections 4, 5, 8 (between CH 69,000 and
90,750 and between CH 129,500 and 131,000). A total of 7.14 km in sections 4, 5
and 1.5km in section 8 of motorway embankment will be constructed at various
locations.

The work includes the construction of embankments, surcharges, stability berms,
associated temporary works and utility adjustments.
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+ A highway cutting at approximately CH 75,200 to 77,000 will be the main source for
general fill for the embankments.

Construction activities associated with soft soil preloading works will involve:
+ site compound and ancillary site setup
» demolition of existing structures/houses
+ clearing of vegetation
» utility relocations
+ earthworks including material processing from two large cuttings
+ drainage works
+ temporary landscaping and finishing.

Pacific Highway Upgrade — Woolgoolga to Ballina
Staging Report
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Figure 3-5 Overview Stage 1 - Wave 1, 2, 3
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Soft Soll Sites Management Waves (21/10/2014)
Layer
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Figure 3-6 Stage 1 - Wave 1 and 3 Plan
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4 Stage 2

4.1 Soft Soil preload construction works (Wave 1, 2, 3 and 4)

As outlined in Section 3.5, due to the presence of soft soils in the vicinity of the Clarence
River and Richmond River floodplains, initial works are required in advance of the main
construction of the highway to consolidate the deep soft soils under the proposed highway
alignment.

In consultation with Roads and Maritime Services, Pacific Complete identified some program
and procurement opportunities to increase the scope of the existing soft soil activities that
commenced in Stage 1 of the project. The changes to these are outlined below.

The main features of soft soil wave 1 are:
* As outlined in Stage 1 (refer to Section 3.5)

* The work has been expanded to include the construction of embankments,
surcharges, stability berms, associated temporary works and utility adjustments
between CH83,100 and CH91,200.

The main features of soft soil wave 2 are unchanged from Stage 1 (refer to Section 3.5)
The main features of soft soil wave 3 are:
« As outlined in Stage 1 (refer to Section 3.5)

+ The work has been consolidated to construct the embankments, surcharges, stability
berms, associated temporary works and utility adjustments between CH68,500 and
CH82,500

* Wave 3 no longer includes the area between CH129,500 and CH131,000.
The main features of soft soil wave 4 are:

* The construction of embankments, surcharges, stability berms, associated temporary
works and utility adjustments at soft soil works near Tuckombil Canal between
CH129,500 and CH132,100.

Figure 4-1 provides an overview of the updated locations of wave 1, 2, 3 and 4. Figure 4-2
and 4-3 provide more detail about the locations of wave 1 and 3, and wave 2 and 4
respectively.

4.1.1 Wave 5a

Wave 5a comprises the following early enabling construction activities along the main line
within Section 3, Portion A (CH 38,060 to CH 67, 525):

+  Vegetation clearing

»  Bulk earthworks (cut and fill)

= Foundation and soft soil treatment

*  Abutments for bridge locations

« Temporary waterway crossings

+ Fencing (temporary fauna fencing, permanent fauna fencing and property fencing).

4.1.2 Wave 5b

Wave 5b comprises the following early construction activities along the main line within
Section 6, Portion B (CH 96,000 to 105,200):
* Vegetation clearing
« Site access and intersection upgrades
*  Temporary waterway crossings
21
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Embankment foundations
Fencing (temporary fauna fencing and property fencing).

4.1.3 Wave 5¢c

Wave 5c comprises the following early construction activities along the main line in six
discrete work locations within Sections 7 (CH114,070 to CH115,900), Section 8 (CH126,700
to 129,540, CH132,100 to 132,200, 132,200 to 134,050 and 134,050 to 136,410) and
Section 9 (CH142,500 to 142,800), Portion C:

.

Vegetation clearing

Utility relocations

Property demolition

Foundation treatment, embankment construction (earthworks) and piling pads
Fencing (permanent fauna fencing and property fencing.

Figure 4-4 shows the location of Wave 5a, 5b and 5c. The use of the wave terminology is no
longer being used by Pacific Complete (i.e. procurement, construction and environment)
during Stage 2 as defined in Section 2.2 of this report.
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4.2 Construction of Sections 3 to 11

As outlined in Section 2 of this report the project will be delivered using a delivery partner
contract model to harness the best ideas and solutions from the private sector while drawing
on knowledge from within Government.

The traditional practice would be to deliver the Woolgoolga to Ballina upgrade as four or five
separate packages using ‘design-and-build’ or ‘build only’ contracts. Under this new model, a
major provider with design, building and management expertise will be engaged to oversee
the project in collaboration with Roads and Maritime's Pacific Highway Office, managing
multiple contracts for professional services, supply, and building of the highway. The delivery
partner model will offer better value for money and drive project efficiencies.

The construction of Sections 3-11 (Glenugie to Ballina) of the project will be undertaken
across a number of portions, each of which will comprise a number of activities. These
portions align with the procurement of the detailed design. ‘
Some of the construction activities will take place concurrently to achieve the best
project/program efficiency. In any given location the project would be constructed
sequentially (construction staging) as per the list of activities described below:
+ Enabling works
= Site establishment
+  Vegetation clearing
»  Bulk earthworks (including rock excavation and blasting)
* Drainage
« Bridges, retaining walls and rest area construction
* Road construction
« Tie-ins and interchanges
*  Pre-operation.
The main construction of Section 3 to 11 comprises:
* Nine sections (3 to 11), which have been grouped into four portions (A to D)
*  Two major bridges (portions E and F) at the Clarence River and Richmond River
respectively
* Four areas of soft soil work (Wave 1 to Wave 4)
* Six bypasses (South Grafton, Grafton, Ulmarra, Woodburn, Broadwater and
Wardell)
« 10 interchanges (Eight Mile Lane, Tyndale South (Sheeys Lane), Tyndale North,
Goodwood Street, Watts Lane, Yamba Road, lluka Road, Woodburn (Trustums Hill)
Road, Broadwater (Evans Head Road) and Coolgardie Road
+ Three tie-ins to other projects (Glenugie Upgrade, Devils Pulpit Upgrade, Ballina
Bypass)
* Three rest areas (Pine Brush (northbound), North of Mororo Road (north and
soundbound) and North of Richmond River (north & southbound).

Table 4-1 describes the relationship between the sections, portions and key project
infrastructure.
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As outlined in Section 2.1 of the staging report and Chapter 5 of the project EIS, the
Woolgoolga to Ballina project has been designed to both Class A and Class M highway
configuration. The locations of Class A and Class M for each portion are outlined below:

e Portion A— CH 34,300 to CH 82,000 (Class M)
e Portion B-CH 82,000 to CH 88,900 (Class M)
» CH 88,900 to CH 111,100 (Class A)
e Portion C— CH 111,100 to CH 126,400 (Class A)
» CH 126,400 to CH 145,000 (Class M)
e Portion D — CH 145,000 to CH 164,000 (Class M).
The figure bellows provides an outlined of the proposed distribution of Motorway and Arterial
Classes as they relate to EIS Sections 3 to 11. This combination will be completed to
balance affordability and resources while achieving the 2020 objectives.
Where required due to budget and affordability constraints, sections of the existing Pacific
Highway may be reused. These sections will be upgraded as required. Further details on
the pavement reuse strategy are described in section 4.2.1.

Figure 4-1 Motorway and Arterial Combination by EIS Section

\_ Section 11
7 MClass 4

-\, Section4
M Class

4.2.1 Pavement reuse strategy

As part of the detailed design and construction activities for Stage 2 of the highway upgrade,
Pacific Complete and Roads and Maritime Services are examining the potential for reusing
sections of existing highway where pavements could be re-used rather than construction of a
completely new carriageway. The sections on the existing Pacific Highway proposed for
reuse would be upgraded where required to meet the requirements of Arterial Class.

The primary benefits with the reuse of existing pavements include the reduction in capital
expenditure and delivery program as well as reducing disruption to communities during the
construction phase. It also allows RMS to realise benefits of the remaining lifespan of
previously installed pavement. The sections currently identified for potential reuse still has
suitable asset lifespan remaining.

In addition, opportunities to reuse existing pavements will realise saving in areas of native
vegetation clearing.

Potential locations will be further assessed and refined during detailed design in consultation
with Roads and Maritime Services. The final decision would be made during the detailed
design phase of the project as relevant affordability, technical and constructability
investigations are completed. Total life costs (which include construction and ongoing
maintenance costs) are also being considered in addition to environmental impacts.

Matters relating to compliance with the Conditions of Approval, including but not limited to
flooding, biodiversity and connectivity, traffic and noise, will be addressed for these sections
in accordance with the existing commitments.

Where existing pavements cannot be reused, construction methodologies will include the
harvesting of existing pavement material and its reuse as part of the select material zone
layers of the new alignment.
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Notwithstanding the above where fauna connectivity structures are required in re-use
sections these will also be included in the scope of works as per approved Connectivity
Strategy required under NSW Condition of Approval D2 and federal Condition of Approval
14b.

4.3 Program (schedule)

Table 4-2 shows the planned start and end date for each project portion of the project.
These dates are indicative and may change during detailed design or when construction
contractors are procured.

Table 4-2 Construction activities and timeframes

2016 2017 2018 2019

Q1 @2 Q3 Q| Q1 Q2 Q3 Q| Q1 Q2 Q3 Q@4 |Q1 Q@ Q3 Q4

Portion A
(Sections 3 & 4)

Portion B
(Section 5 & 6)

Portion C
(Section 7, 8 & 9)

Portion D
(Section 10 & 11)

Portion E
(Clarence River
Bridge)

Portion F
(Richmond River
Bridge)

Portion G
(Pimlico to Teven)

Source: Approved Pacific Complete Construction Environmental Management Plan

4.4 Opening sequence

Construction activities for the Project are detailed in Chapter 6 of the project Environmental
Impact Statement. As outlined above in Table 4-2, the date for completion of construction
activities across the Project length varies in each section / portion. These indicative dates
shown are all subject to the commencement date of each Contractor(s) in each section or
portion, and subject to the potential impacts from wet weather events. Given the complexity
of construction traffic management across the project, and the proximity of the construction
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activities to the existing road network it is anticipated that the new highway alignment would
be progressively opened to traffic across the project length.

Progressively opening the new highway alignment to traffic will:

¢ Enable highway traffic to utilise the new upgrade sections when appropriate
e |mprove road safety and separation of construction and live traffic in these complex
traffic staging arrangements
e Allow completion of construction activities at key tie-in locations to the existing road
network.
e Allow finishing works to occur, such as:
o Installation of pavement markings, signposting, street lighting
o Progressive landscaping and tree planting
o Site clean-up and demobilisation, including restoration of ancillary sites and
construction access roads (where required).

The project approval facilitates the concurrent construction and operation of the project.
Where part of the project is open to traffic, except in relation to traffic switches or temporary
use of carriageways, then that part of the project is considered to be operation.

However, the following construction activities may be carried out after a section / portion of
the upgraded highway is opened to traffic:

» Construction activities that take place on both the main line and local roads
Tie-ins for surrounding infrastructure

Landscaping

o Defect rectification.

An updated staging report (including construction and operation staging) would be provided
to the Department prior to the commencement of operation of each specific section.
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5 Stage 3 Future Pavement Upgrades

The pavement reuse strategy outlined in Section 4.2.1 has the potential to identify areas of
pavement reuse that could benefit both the program and associated capital expenditure
during Stage 2 of the project. There is further benefit to Roads and Maritime Services as
pavement is retained until it reaches the end of its design life.

The re-use strategy discussed above is intended to facilitate the upgrade objectives through
to 2020 and will be utilised where appropriate to ensure budgetary constraints are
addressed.

Once the pavement re-use areas reach the end of their design life they would be
progressively upgraded to A or M Class as required by RMS as part of the routine pavement
maintenance program for the NSW road network. This would be considered Stage 3 of the
project. The schedule for these upgrade works will align with affordability and budget
constraints.

Stage 2 is scheduled for completion in 2020. It is important to note that Stage 3 activities will
occur progressively as required in the future and following the completion of the Stage 2
construction activities. Stage 3 will be undertaken in accordance with the RMS
environmental management framework.

The Stage 3 Staging Report will be developed to address the proposed future pavement
upgrades. This would include a detailed discussion on the applicable conditions of approval.
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6 Stage 4
6.1 Upgrade to M Class highway

The design and construction of the highway during Stage 1 and 2 would allow for future
upgrade to the ultimate M Class arrangements. Refer to Section 4.2 for locations where the
highway would be upgraded to Class A in Stage 1 and 2, and subsequently upgraded to
Class M in Stage 4.

The upgrade to M Class would include the key features outlined in Table 6-1.

Table 6-1 Key features of Stage 4

Feature Motorway Class standard

Highway A divided road with two lanes in each direction and a median
sufficiently wide to allow further upgrade to three lanes in each
direction (six lanes in total), when required.

Access Controlled access only. No direct public access would be allowed to
the carriageways between interchanges. Service road access to the
project would be limited to on-ramps and off-ramps at interchanges.

Interchanges Interchanges would be grade-separated with no cross-carriageway
movements. Full acceleration and deceleration lanes would be
provided to on-ramps and off-ramps.

Posted speed limit 110 kilometres per hour.

Intersections All entry to, exit from and crossings of the main carriageways would
be via interchanges.

Alternative routes A continuous alternative route (service road) would be provided
with a desirable design standard of 80 kilometres per hour where
possible. RMS would confirm the posted speed limit in consultation
with local councils.

U-turn facilities No U-turn facilities would be provided. Arterial standard U-turn bays
would be closed to the public.

Emergency Combined crossover/U-turn facilities would be provided for
crossover facilities emergency use only, every 2.5 kilometres or so.
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7 Occurrence of threatened species, ecological
communities and migratory species

The following section summarises existing threatened ecological communities, threatened
fauna and threatened flora species within and adjacent to the project area.

7.1 Stage 1

Table 7-1, 7-2 and 7-3 outline the threatened ecological communities, threatened fauna and
threatened flora species relevant to Section 1, Section 2 and the soft soil wave works that
were outlined in the Staging Report Version 1 (March 2015). These tables have been
reproduced from those in the Staging Report Version 1 (March 2015).

Table 7-1 Threatened ecological communities relevant to Stage 1

: Soft soils
Common name EPBC Act | TSC Act Sectiont iy Ves )
(1&2) 28 3)
Littoral rainforest and Coastal Vine Thickets of Eastern Critically
Australia Endangered Engangered NA A
Lowland Rainforest of Subtropical Australia (EPBC listed) Critically Endangered NA NA
Endangered
Lowland Rainforest of Subtropical Australia (NSW EEC) Endangered All NA
g_ubtro_pmal Coastal Floodplain Forest of NSW North Coast _ Endangered All All
ioregion
Swamp Sclerophyll Foreston Coastal Floodplains of the
NSW North Coast, Sydney Basin and South East Corner - Endangered All All
Bioregions
Listed under
Mangroves - Fishetias Ack NA 1,3
Swamp Oak Floodplain Forest of the NSW North
- Endangered NA 1,3
Coast, Sydney Basin and South East Corner Bioregions g '
Coastal .Cyprgss Pine Shrubby Open Forest of the North _ Endangered NA NA
Coast Bioregion
Freshwater Wetlands on Coastal Floodplains of the NSW
North Coast, Sydney Basin, and South East Corner - Endangered NA 1,3
Bioregions
Table 7-2 Threatened fauna relevant to Stage 1
Section Soft soils
Common name Scientific Name EPBC Act TSC Act (Waves 1,
(1&2) 283)
Green-thighed Frog Litoria brevipalmata - Vulnerable All NA
Wallum Sedge Frog Litoria olongburensis Vulnerable Vulnerable NA NA
Giant Barred Frog Mixophyes iteratus Endangered | Endangered All NA
Coastal Emu Dromaius . - Endangered NA 1,3
novaehollandiae Population
Yellow-bellied Glider Petaurus australis - Vulnerable All NA
Squirrel Glider Petaurus norfolcensis - Vulnerable All NA
Rufous Bettong Aepyprymnus rufescens - Vulnerable All NA
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Spotted-tailed Quoll Dasyurus maculatus Endangered | Endangered All 3
Brush-tailed Phascogale Phascogale tapoatafa - Vulnerable All 1,8
Koala Phascolarctos cinereus Vulnerable Vulnerable All 1.3
Long-nosed Potoroo Potorous tridactylus Vulnerable Vulnerable NA NA
Little Bentwing-bat Miniopterus australis - Vulnerable All NA
Miniopt hreibersii
Eastern Bentwing-bat e ergs gillsesid - Vulnerable All NA
oceanensis
Southern Myotis Myotis macropus Vulnerable Vulnerable All NA
Large-eared Pied Bat Chaminolobus dwyeri Vulnerable Vulnerable NA NA
Atlas Rainforest Ground Beetle | Nurus atlas - Endangered NA NA
Pink Underwing Moth Phyllodes imperialis Endangered | Endangered NA NA
Oxleyan Pygmy Perch Nannoperca oxleyana Endangered | Endangered NA NA
Swift Parrot Lathamus discolour End_angered, Endangered Al NA
Migratory
Xanthomyza Phrygia Critically
Regent Honeyeater Endagered Endangered All NA
Pomatostomus
Grey-crowned babblers temporalis - Vulnerable 2 NA
Common planigale Planigale maculata - Vulnerable All NA
Table 7-3 Threatened flora relevant to Stage 1
Section | Soft soils
Common name Scientific Name EPBC Act TSC Act (Wave 1, 2
(1&2) & 3)
Sandstone Roughbarked Angophora robur {ilherabla iiinerable NA NA
Apple
Hairy Joint Grass Arthraxon hispidus Vulnerable Vulnerable 1 z!
Water Nutgrass Cyperus aquatilis - Endangered All NA
Square-stemmed Spike-rush Eleocharis tetraquetra - Endangered 1 NA
Square-fruited Ironbark Eucalyptus tetrapleura Vulnerable Vulnerable 2 NA
Four-tailed Grevillea Grevillea quadricauda Vulnerable Vulnerable NA NA
Noah's False Chickweed or Lindernia alsinoides
ETRAgrAI& - Endangered All NA
Slender Screw Fern Lindsaea incisa Endangered | Endangered All NA
Maundia Maundia triglochinoides - Vulnerable All NA
Weeping Paperbark Melaleuca irbyana - Endangered NA NA
King of the Fairies Orchid Oberonia titania - Vulnerable NA NA
Yellow-flowered King of the Oberonia complanata
Fairies Orchid = Endandsed | - N R
Square-stemmed Olax Olax angulata - Vulnerable 2 NA
Slender Knotweed or Tall Persicaria elatior
' Vulnerable | Vulnerable NA 1,3
Knotweed
Southern Swamp Orchid Phaius australis Endangered | Endangered NA NA
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Singleton Mint Bush Prostanthera cineolifera Vulnerable Vulnerable NA NA
Swamp Mint Bush Prostanthera palustris Vulnerable Vulnerable NA NA
iasp.'M

Moonee Quassia ARG ORI Endangered | Endangered 1 NA
Creek'

Scented Acronychia Acronychia littoralis Endangered Vulnerable NA NA

Acalypha Acalypha eremorum Vulnerable Endangered NA NA

. Archidendron

White Lace Flower hahdatEER(i - Vulnerable NA NA

Needle-leaf Fern Belvisia mucronata - Endangered NA NA

Stinking Cryptocarya Cryptocarya foetida Vulnerable Vulnerable NA NA

Smooth Davidson's Plum Davidsonia johnsonii Endangered | Endangered NA NA

Rusty Rose Walnut Endiandra hayesii Vulnerable Vulnerable NA NA
Endiandra muelleri

Green-leaved Rose Walnut subsp. - Endangered NA 3
bracteata
Coatesia paniculata

Axe-breaker syn. - Endangered NA NA
Geijera paniculata

Rough-shelled Bush Nut Macadamia tetraphylla - Vulnerable NA NA

Southern Ochrosia Ochrosia moorei Endangered | Endangered NA NA
Streblus pendulinus

Whalebone Tree syn. Endangered - NA 3
S. brunonianus

; : Syzygium
Red Lilly Pilly hodgkinsoniae Vulnerable Vulnerable NA NA
Arrow Head Vine Tinospora tinosporoides | Vulnerable Vulnerable NA NA

7.2 Stage 2

Table 7-4, 7-5, 7-6 and 7-7 outline the threatened ecological communities, threatened flora
species, threatened fauna and migratory species that occur within and adjacent to the
project area in Sections 3 to 11 and the soft soil wave works outlined in Section 4.1.

Table 7-4 Threatened ecological communities relevant to Stage 2

. Soft soils
Common name EPBC Act | TSC Act o Wavarll | e o
3 to 11 ) 5b & 5¢
2,38&4)
Littoral Rainforest and Coastal Vine Thickets Critically 10 NA NA
of Eastern Australia Endangered | Endangered
Lowland Rainforest of Subtropical Australia Critically 1011 2 NA
(EPBC listed) Endangered | Endangered !
Lowland Rainforest of Subtropical Australia
(NSW EEC) - Endangered 21811 e oa
Subtropical Coastal Floodplain Forest of :
NSW North Coast Bioregion Endangered Al Al Al
Swamp Sclerophyll Forest on Coastal _ 3,4,5 6, Al
Floodplains of the NSW North Coast, Sydney Endangered 7,8, 9,
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Soft soils

Common name EPBC Act | TSC Act Soctlon | Wave || et
3 to 11 2 5b & 5¢c
2,3&4)
Basin and South East Corner Bioregions 10 1,8, 4
RiEeaioise B Listed under | 5, 8, 10, 5c
9 Fisheries Act 11 g !
Swamp Oak Floodplain Forest of the NSW 3458
North Coast, Sydney Basin and South East - L s 5a, 5¢c
: ; Endangered | 9, 10, 11 All
Corner Bioregions
Coastal Cypress Pine Shrubby Open Forest i 8,9, 10, 5c
of the North Coast Bioregion Endangered 11 2,4
Freshwater Wetlands on Coastal Floodplains
of the NSW North Coast, Sydney Basin, and - 3,4,8 9 5a, 5¢
Endangered 3,4

South East Corner Bioregions

1: Species occurring within sections have been taken from Pacific Complete Construction Environmental Management Plan.

2: Species occurring within soft soil and wave locations are indicative only and have been taken from the section within which
the wave works occur. Species specifically relevant to these wave works will be refined in the Construction Environmental
Management Plans that will be produced for these works.

Table 7-5 Threatened flora species relevant to Stage 2

Common name Scientific name EPBC Act TSC Act Section Soft soils
1 Wave 5a,
3 to 11 (Wave 1, 5b & 5¢°
2,38 4)°
Sandstone rough- Angophora robur Vulnerable Vulnerable
3.4 3 5a
barked apple
White laceflower Archidendron - Vulnerable
hendersonii ie e HA
Hairy-joint grass Arthraxon hispidus Vulnerable Vulnerable 3,8,10 3,4 5a; 56
Carronia Vine® Carronia - -
multr'sepale.92 [ o R
Stinking Cryptocarya Cryptocarya foetida Vulnerable Vulnerable 10 NA NA
Water nutgrass Cyperus aquatilis - Endangered 6,7 NA 5b, 5¢
Green-leaved rose Endiandra muelleri - Endangered 410 3 NA
walnut subsp. bracteata y
Four-tailed grevillea Grevillea Vulnerable Vulnerable 3 3 5
quadricauda
Slender screw fern Lindsaea incise Endangered | Endangered 2,6 3 5a, 5b
Rough-shelled bush Macadamia - Vulnerable
nut tetraphylia 810 & o
Maundia Maundia - Vulnerable
triglochinoides el ¥ 54,96
Weeping paperbark Melaleuca irbyana - Endangered i NA 5c
Yellow-flowered King Oberonia - Endangered 8 4 5c
of the Fairies complanata
Soldiers Crest Orchid Oberonia titania - Vulnerable 10 NA NA
Knotweed Persicaria elatior Vulnerable Vulnerable 4.5 1,3 NA
Singleton mint bush Prostanthera Vulnerahle Vulnerable
; ; 6 NA 5b
cineolifera
- Rotala tripartita - Endangered 6 NA 5b
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Common name Scientific name EPBC Act TSC Act Section Soft soils
1 Wave 5a,
3to 11 (Wave 1, 5b & 5¢2
2,384)°
Siah's Backbone Streblus pendulinus Endangered - 48,10 3,4 5c
Smooth-barked Rose Syzygr:um ‘ Vulnerable Vulnerable 10 NA NA
Apple hodgkinsoniae

1. Species occurring within sections have been taken from Pacific Complete Construction Environmental Management Plan.

2: Species occurring within soft soil and wave locations are indicative only and have been taken from the section within which
the wave works occur. Species specifically relevant to these wave works will be refined in the Construction Environmental
Management Plans that will be produced for these works.

3: Carronia Vine (Carronia multisepalea) is not classified as threatened species under the TSC Act or EPBC Act, however, this

species is a significant host plant for the endangered Southern Pink Underwing Moth (Phyllodes imperiallis smithersi).

Table 7-6 Fauna species relevant to Stage 2

Medium- Soft soils
3 High (Wave 1,
Cominen Scientific name | EPBC Act TSC At | confimed Sl koo |oiaa gy | Wave 5,
name Sections d 5b & 5¢
Sections'
Birds
Australasian Botaurus 4,7,8,9,
Bittern poiciloptilus Endangered | Endangered 3 10, 11 2,34 5a, 5¢
Australian Rostratula Vulnerable,
Painted Snipe | australis Migratory | Endangered Al Al
Barking Owl Ninox connivens - Vulnerable All All
Barred o 6,7,8, 9,
Cuckoo-shrike Coracina lineata - Vulnerable 1011 2.4 5b, 5¢
Black Bittern. | /YoRryehus . Vulnerable 3,6,7,9 Al
flavivollis
Black-chinned Mehﬂ?reptus Vhilrierabie 3 6.7 Al
Honeyeater gularis
Black-necked Epﬁrpp:orhynchus i Endangered 3.4 5 Al Al
Stork asiaticus
Brolga Grus rubicundus - Vulnerable % 4'151‘ 18, All All
il Ciitnactens - Vulnerable 3,6, 7 4,5 Al
Treecreeper picumnus
Bush Stone- Burhm_us Erdangered 5a
curlew grallarius
Dromaius
Coastal Emu revaehollsndis - Endangered 3,4 1,3 5a
; 3, 4,5, 6,
Comb-crested | /rediparra - Vulnerable 7,89, 10, 1.3 Al
Jacana gallinacea
Cyclopsitta
Double-eyed | o shthaima Endangered CE 9, 10, 11 5¢
Fig-parrot :
coxeni
Eastem Grass: | Tyf0 . - Vulnerable 9, 10 Al Al
Owl fongimembris
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Medium- Soft soils
High (Wave 1,
Sommen Scientific name | EPBC Act TSCActs | aonnmed fliiisiinge |l 2 3 iy | Wave sy,
name Sections d 5b & 5¢
Sections’
Eastern : , X 3,4,59
Osprey Pandion haliaetus Migratory Vulnerable 10 11 All All All
Freckled Duck | Stctonetta ; Vulnerable 3,5 1,3 5a
naevosa
GlogsyBlack- | Calyolomynciius . Vulnerable | 3,7, 10 Al Al Al
cockatoo lathami
Pomatostomus
Grey-crowned : 3,6, 7,8,9,
Babbler tempora!rg - Vulnerable 10,11 4 2:3:4 All
temporarlis
Ground Parrot | P8ZoPorus : Vulnerable 8,9, 10 4 5¢
wallicus
Little Eagle hieraaetus - Vulnerable All All All
Little Lorikeet | CloSSopsitta ! Vulnerable Al Al Al
pusilla
Magpie Anseranas 4,5,6,8,
Goose semipalmata : Vilnefsole 3 9,10, 11 Al 4l
Manarave Hichienastanius L Vulnerable 10 45911 | 123 5¢
Honeyeater fasciogulari
Masked Owl 1o ; - Vulnerable 6, 11 All All All
novaehollandiae
Pale-vented Amauromis h VillReratle 9. 10, 11 5 5c
Bush Hen molucanna
Powerful Owl Ninox strenua - Vulnerable 37 10 All All All
Red Geshawk | Sr¥irainorohis Vulnerable | _Critically Al Al Al
_radiates Endangered
Regent Zanrhpmyza Endlangered, Endangered Al Al Al
Honeyeater phrygia Migratory
Rosa-crowned | puymo0s reging - Vulnerable 10 All Al Al
Fruit-dove
iﬁ;are-talled Lophoictinia isura - Vulnerable All All All
Superb Fruit- Ptilinopus . Vilrarable Al Al Al
dove superbus
Swift Parrot | Lathamus Endangered, | p . nsered Al Al Al
discolor Migratory
Wompoo Pt.'lmo_p_us - Vulnerable 8.7, 8,8 2.4 5b, 5¢
Fruit-dove maghnificus 10,11
Microchiropteran bats
Pageanie ligpnepiotus : Vulnerable Al Al Al
Freetail-bat beccari
Miniopterus
Eastemn Bent- | o prebersii . Vulnerable | & 788, Al Al Al
wing Bat ; 10, 11
oceanensis
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Medium- Soft soils
: High (Wave 1,
Cemmen Scientific name | EPBC Act TSEAct  |oonimedi B ook 28 e || have S,
name Sections d 5b & 5¢
Sections'
Eastern Cave | Vespadelus 6,7, 8 9,
Bat troughtoni - Vulnerable 10 11 All All All
Eastern False | Falsistrelius s Vulnerable 3 Al Al Al
Pipistrelle tasmaniensis
Eastern Mormopterus 6,7,8,9,
Freetall-bat | norfolkensus - Pl 10, 11 il Al Al
Eastern Long- . ; B, % 8,9,
eared Bat Nyctophilus bifax - Vulnerable 10, 11 All All All
Goldenstipped | efrouia - Vulnerable | 9,10, 11 Al Al Al
Bat papuensis
Gradter Scofeanax
Broad-nosed i - Vulnerable 9, 10, 11 All All All
rueppellii
Bat
HoaryWattled | Chaliolohus - Vunerable | 3,6,7,8 Al Al Al
Bat nigrogriseus
Lgrge-eared Chalm.ofobus Vulnerable Vulnerable % 45,6, 1,3 5a, 5b
Pied-bat dwyeri 7
tittle Benks  { Miniglerus : Vulnerable Al Al Al
wing Bat australis
Southern . 56,789
Myotis Myotis macropus - Vulnerable 10 11 All All All
Yellow-bellied | Saccolaimus
Sheathtail-bat | flaviventris ) Vulnerable | 8,10, 11 Al Al Al
Megachiropteran bats
Common Syconycteris 6,7,829
Blossom-bat | australis - Vtlingraola 10, 11 24 oHroe
Greyheatied, | MABmPNs Vulnerable | Vulnerable Al Al Al .
Flying-fox poliocephalus
Mammals
Brushemiled | Frasengai : Vulnerable | 3,4,6,7,8 Al Al Al
Phascogale tapoatafa
Com_mon Planigale - Vulnerable 10 3,87, 8 2,34 All
Planigale maculata 9, 11
Eastern
Cercartetus
Pygmy- SRS - Vulnerable All All All
possum
2 Phascolarctos 3,5 7,9,
Koala B Vulnerable Vulnerable 10 All All All
Lona-nosed Potorous
g 3 tridactylus Vulnerable Vulnerable 6,7, 10 3,809 11 2,34 All
Potoroo . 3
tridactylus
Rults ARRIBDTRRS : Vulnerable 3 A58 T | 4,34 Al
Bettong rufescens 8
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Medium- Soft soils
High (Wave 1
Common Al Confirmed ; > Wave 5a,
G Scientific name EPBC Act TSC Act St o I(;ikeilhoo 2,38&4) 5b & 5c2
Sections'
Spotted-tailed | Dasyurus
Quoll i Endangered Vulnerable All All All
. ) Petaurus 3,4,57,8,
Squirrel Glider e —— - Vulnerable 9. 10 All All All
Vellow-bellied | 5o urus australis - Vulnerable 3,67 Al Al All
Glider
Frogs
Walm Crinia tinnula . Vulnerable | >8:7: 89, Al Al Al
Froglet 10, 11
Giant Barred Mixophyes
Frog? Haratas® Endangered | Endangered ¥ 3,6 3 All
e esiheg el e : Vulnerable | 3,578 4.6 1,3, 4 Al
Frog brevipalmata
Olongburra Litoria
Fr093 o!ongburensf53 Vulnerable Vulnerable 8,9, 10 74 2,4 5c
Reptiles
Pale-headed Hoplocephalus
Snake bllorquatys - Vulnerable 3,6,7,8 3,4 All
Stephens’
Banded Jelonep Gl 5 Vulnerable 3 67,8 4 Al
stephensii
Snake
Fish
Eastern
Freshwater Maf:cu.'locheh'a Endangered Endangered 3,4,5 10 1:3 5a
ikei
Cod
Oxleyan tiEnnepe/ta Endangered | Endangered | 6,7, 8,9 3,10 3 Al
Pygmy Perch? | oxleyana’ b :
Purple-
spotted g;sg t;r;ia - Endangered
Gudgeon® P
Invertebrates
Atlas
Rainforest Nurus atlas - Endangered 10 NA
Ground Beetle
Coastal ; 345448 T
Petaltail Petalura litoera - Endangered 8 9. 10 1,3, 4 5a, 5¢c
Pink
Underwing Fiviiodes Vulnerable | Vulnerable 10 9, 11 2 5¢
Moth imperialis

1. Species occurring within sections have been taken from Pacific Complete Construction Environmental Management Plan.

2: Species occurring within soft soil and wave locations are indicative only and have been taken from the section within which
the wave works occur. Species specifically relevant to these wave works will be refined in the Construction Environmental

Management Plans that will be produced for these works.
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Table 7-7 Migratory fauna species relevant to Stage 2

Mlgra.ltory EPBC Act  Preferred habitat Pres%nce Section 3 Soft soils Wave 5a, 5b
species status to 11 (Wave 1, 2, 2
38 4)2 and 5¢
Eastern IVI_arine; QOccur in I[ttoral and Confirmed in several
Osprey Migratory coastal  habitats  and |,-ations associated
(Pa_ndfon (BONN) terrgstnal wetlands  of with project sections 3-
haliaetus) tropical and temperate 6 and 9-11. Predicted
Australla and offshore . qs the entire study All All
islands. They are mostly area.
found in coastal areas but
occasionally travel inland
along major rivers.
Great Egret Marine; Prefer shallow water, Confirmed in project
(Egretta alba)  Migratory particularly when flowing, section 8. High
(CAMBA, but may be seen on any likelihood that the
JAMBA) watered area, including species occurs across
damp grasslands. the entire study area.
This species is All All
commonly reported in
the Clarence Valley
wetlands (Smith 2011),
which is traversed by
Section 3-5.
Cattle Egret Marine; Is found in grasslands, Confirmed, recorded
(Ardea ibis) Migratory woodlands and wetlands in all project sections
(CAMBA, particularly in  coastal 3-5and 9-11
JAMBA) areas. It also uses associated with
pastures and croplands, grazing paddocks
especially where drainage particularly in
is poor. Is often seen with floodplains. Predicted Al All
cattle and other stock. across the entire study
area and commonly
reported in the
Clarence valley
wetland (Smith, 2011)
which is traversed by
section 3-5.
White-bellied Marine; Forages over large open Predicted along the
Sea-Eagle Migratory fresh or saline length of the study
(Haliaeetus (CAMBA) waterbodies, coastal seas area mostly in
leucogaster) and open terrestrial areas floodplain, wetland,
(Higgins, 1999; Simpson &  riverine or estuarine
Day, 1999). Breeding habitats associated
habitat consists of tall with the Clarence
trees, mangroves, cliffs, River and Richmond
rocky  outcrops, silts, River. All All
caves and crevices and is
located along the coast or
major rivers. Breeding
habitat is wusually in or
close to water, but may
occur up to a kilometre
away (Marchant &
Higgins, 1993).
Satin Marine; Associated with  drier Was confirmed in a
Flycatcher Migratory eucalypt forests, absent number of sites in
(Myiagra (BONN) from rainforests (Blakers project sections 6- 8 in
cyanoleuca) et al., 1984), open forests, dense forest. Predicted All All

often at height (Simpson &
Day, 1999).

throughout the study
area in all forested

habitats.
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Migratory EPBC Act  Preferred habitat Presence Section 3 Soft soils Wave 5a. 5b
species status to 11" (Wave 1, 2, q Z 5 ¥
3 & 4)° a2t
White Marine; Forages aerially over a Small flock confirmed
Throated Migratory(C  variety of habitats usually near Shark Creek in
Needletail AMBA, over coastal and mountain  project section 4.
(Hirundapus JAMBA, areas, most likely with a Predicted throughout
caudacutus) ROKAMBA  preference for wooded the study area in all
) areas (Higgins, 1999; forested habitats.
Simpson & Day, 1999). All All
Has been observed
roosting in dense foliage
of canopy trees, and may
seek refuge in tree
hollows in  inclement
weather (Higgins, 1999).
Rainbow Bee-  Marine; Occurs mainly in open Confirmed near
eater (Merops  Migratory forests and woodlands, Tucabia in Section 3.
ornatus) (JAMBA) shrublands, and in various Predicted throughout
cleared or semi-cleared the study area in dry
habitats, including forest and woodland
farmland and areas of habitats, typically
human habitation prefers more open
(Higgins, 1999). Usually landscapes. All All
occurs in open, cleared or
lightly-timbered areas,
especially in arid or semi-
arid areas, in riparian,
floodplain  or  wetland
vegetation assemblages
(Woinarski et al., 1988).
Swift Parrot Marine; Forages in swamp and Predicted throughout
(Lathamus Migratory; open eucalypt forests, the study areain all
discolor) Endangere feeding on nectar and forested habitats. Not All All
d pollen of flowering tree observed from
species. targeted surveys.
Regent Migratory Forages in swamp and Predicted throughout
Honeyeater (JAMBA); open eucalypt forests, the study areain all
(Xanthomyza Endangere feeding on nectar and forested habitats. Not All Al
phrygia) d (as pollen of flowering tree observed from
Anthochaer  species. targeted surveys.
a phrygia)
Black-faced Marine; Occurs in rainforest and Confirmed in dry
Monarch Migratory eucalypt forests, feeding forest habitat at one
(Monarcha (BONN) in tangled understorey site near Tucabia in
melanopsis) (Blakers et al., 1984). project section 4.
Predicted throughout All All
the study area in all
forested habitats.
Confirmed in dry forest
near Tucabia in
Section 4.
Rufous Fantail Marine; Frequents wet forests, One individual
(Rhipidura Migratory less often open forests confirmed in project
rufifrons) (BONN) and woodlands (Simpson section 6 in
& Day, 1999). May occur Doubleduke State All All
in open woodland and Forest. Predicted
forest habitats throughout throughout the study
the north coast region. area in all forested
habitats.
Lathams Snipe  Marine; Occurs in permanent and One individual
(Gallinago Migratory(C  ephemeral wetlands, confirmed in project All All
harwickir) AMBA, usually inhabiting open, section 3 inthe
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Migratory EPBC Act  Preferred habitat Presence Section 3 Soft soils W
: 1 ave 5a, 5b
species status to 11 (Wave 1, 2, 2
38 4)2 and 5¢
JAMBA, freshwater wetlands with Coldstream wetlands.
ROKAMBA low, dense vegetation Predicted throughout
) (e.g. swamps, flooded the study area
grasslands or heathlands, particularly in
around bogs and other floodplain areas of the
water bodies) (Frith et. al, Richmond River,
1977). However, they can Clarence River and
also occur in habitats with  Corindi River.
saline or brackish water, in
modified or artificial
habitats, and in habitats
located close to humans
or human activity (Frith et
al, 1977)
Australian Marine, Generally inhabits shallow Predicted throughout
Painted Snipe Migratory terrestrial freshwater the study area
(Rostratula (CAMBA) (occasionally brackish) particularly in
australis) wetlands, including floodplain areas of the
temporary and permanent Richmond River,
lakes, swamps and Clarence River and
claypans. They also use Corindi River. Not
inundated or waterlogged observed during
grassland or saltmarsh, targeted field surveys.
dams, rice crops, sewage All All
treatment plants and bore
drains.  Typical sites
include those with rank
emergent tussocks  of
grass, sedges, rushes or
reeds, or samphire; often
with scattered clumps of
lignum Muehlenbeckia or
canegrass or sometimes
tea-tree (Melaleuca).
Spectacled Marine; Occurs in rainforest and Predicted throughout
Monarch Migratory eucalypt forests, feeding the study area in all
(Monarcha (BONN) in tangled understorey forested habitats. Not All All
trivirgatus) (Blakers et al., 1984). observed during

targeted field surveys.

1: Species occurring within sections have been taken from Pacific Complete Construction Environmental Management Plan.

2: Species occurring within soft soil and wave locations are indicative only and have been taken from the section within which
the wave works occur. Species specifically relevant to these wave works will be refined in the Construction Environmental
Management Plans that will be produced for these works.
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