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1 Description of the Project

1.1 Introduction

This document provides the description of the Project, including details of how it will be built over the estimated
four to five-year construction period and how it will be operated over its 100+ year life. The proposed phases of

the Project comprise construction (including pre-construction activities) and operation, which are further broken
down into different activities and described in Section 1.3.2.

The structure of this document is as follows:

. Section 1.2 — provides an overview of the Project, including a summary of the principles of the Project,
guiding design principles used to develop the Project, and a summary of key Project elements including site
infrastructure, and sequencing of the works.

. Section 1.3 — details the construction stages of the Project including pre-construction activities, a detailed
overview of construction areas, construction activities, permanent infrastructure, temporary infrastructure,
as well as traffic, transport, workforce requirements, and sequencing of the works.

. Section 1.4 — details the operational stage of the Project, including details surrounding the Project
commissioning, maintenance, and progressive rehabilitation.

The description of the Project is based on feasibility designs prepared by the Project’s engineering and design
consultants including SMEC, Beca and Local Government Engineering Services, with additional detailed design to
be undertaken prior to construction. These designs are expected to be further refined as the Project develops.

The details outlined within this description form the basis for the environmental impact assessment undertaken.
The SEARs that are relevant to this description of the Project are as follows:

... the EIS must include:

. a full description of the project accompanied by suitable maps and plans, including the:

disturbance area;

- physical layout of the project over time, including sections of key components;
- key uses and activities to be carried out on site; and

- likely timing of the project including any stages, the key phases within each stage (site
preparation, construction, commissioning, operation, decommissioning and rehabilitation) and
the sequencing of these stages and phases.

A summary of this document is provided in Chapter 3 of the EIS.

It should be noted that all units of measurements within this document are approximate only and based on a
feasibility design. These measurements may change during the detailed design.
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1.2 Overview of the Project

1.2.1  Principles of the Project

The Project involves the construction and operation of a pumped hydro energy storage scheme which includes
building two ‘off river’ water containment structures to create an upper and a lower reservoir (referred to as ‘the
upper dam and reservoir’ and ‘the lower dam and reservoir’), on an ephemeral tributary of the Macleay River
(known as Fingerboard Crossing Creek). An underground power station complex, with pump-turbine/
motor-generator units and associated infrastructure, will be connected to the reservoirs by underground
tunnelling. The power station complex will effectively have three operating modes: energy generating mode,
pumping mode, and synchronous condenser (syncon) mode.

During the energy generating mode, water stored within the upper dam and reservoir is released and allowed to
flow through the underground tunnels, generating electricity as it passes through the underground power station
complex into to the lower dam and reservoir. The downhill flowing water spins the turbines within the power
station causing the generator shaft to turn and thereby produce electricity by converting the water’s potential
energy (stored energy) into electrical energy that is then sent to the electricity grid.

During the pumping mode, electricity sourced from the grid is used to turn the generator shafts in reverse to the
energy generating mode and act as a pump to draw water from the lower reservoir through the underground
power station complex and tunnels back to the upper reservoir.

In the synchronous condenser mode, no water is required. Using excess electricity from the grid, the turbines spin
freely. This operating mode is designed to improve stability and maintain voltages in the grid.

Figure 1.1 provides an illustration of the principles and workings behind the proposed pumped hydro system.

The Project will also require a new two-lane unsealed access road and a minimum of one new single lane
low-level bridge crossing of the Macleay River, which will connect the Project area to Kempsey-Armidale Road and
enable access for construction and eventual operation and maintenance of the Project. As previously discussed, a
temporary bridge may be utilised prior to the construction of the permanent bridge. Crossings of ephemeral
creeks along the access roads will require either minor bridge crossings or culverts. Additional shorter access
roads will be required for the construction and maintenance of the transmission line to TransGrid Line 965.

Power will be transmitted and received to the Project by way of the establishment of new transmission lines and
associated infrastructure which will connect to TransGrid Line 965. The existing section of TransGrid Line 965 from
the Project to Armidale will need to be upgraded to accommodate the Project, however, this upgrade does not
form part of this application.
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1.2.2  Guiding design principles and approach

Given the complexities of the Project, an iterative and risk-based design and assessment process was adopted in
identifying and assessing potential environmental impacts (the design integration and assessment (DIAA) process,
as shown in Figure 1.2). This process was undertaken to develop the design and construction methods with the
guiding principles of avoiding and minimising environmental impacts where possible and engaging with key
stakeholders throughout the process. This EIS has been prepared with consideration of impacts commensurate
with the levels of risk identified through the DIAA process.

The challenges for the design team included the need to develop solutions that balance the need for ensuring a
safe working environment for the construction of the Project, including the safe movement of plant, equipment,
materials and personnel across the sites, with the need to preserve and protect the values of the area and the
environmental constraints of the location. Throughout the design process, the objective was to identify and avoid
sensitive locations, to minimise the construction envelope and maintain as much of the existing natural
environment as is reasonable and feasible. As previously stated, this EIS is based on feasibility designs provided by
engineering and design consultants providing information sufficient to define a Project footprint, activities and
resources required for the Project’s planning purposes. Future design efforts will refine the feasibility design to a
detail level suitable for construction commencement. While Project components are generally fixed, some
refinements to the physical layout or design of certain components of the Project may be required following
further investigation and design. Consistent with the DIAA process, the objective for the detailed design process is
to optimise the design to meet construction requirements while continuing to minimise environmental impacts.
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Figure 1.2 Design integration and assessment process
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1.2.3 Key Project design elements

The Project will result in the creation of permanent infrastructure, both above and below the ground, which is
required to operate the Project. The design of the infrastructure elements has considered the existing
environment with careful consideration of its values, as well as maintaining public access during construction and
operation to valued areas such as the National Trail along the Macleay River and Georges Junction campground.

Broadly, the Project has been categorised into three key components, which are further broken down in
Table 1.1:

. pumped hydro-electric and generation works (PHGW) — including:
- new upper and lower water storage dams and reservoirs
- a new underground pumped hydro-electric power station and transformer hall
- water tunnels, access tunnels, portals and adits
- tailrace surge tank
- intake and outlet structures
- associated gates, shafts and screens
. transmission connection works — including:

- new electricity transmission lines to connect the PHGW to the existing electricity transmission
network (Line 965)

- new electricity transmission infrastructure
- a new substation
. ancillary development — including but not limited to:
- access roads
- on-site quarries, spoil emplacement areas and related infrastructure
- utilities and communications infrastructure
- construction pads containing assets such as workshops, concrete batching plants (CBPs), and offices
- laydown and storage areas
- construction accommodation
- pumping infrastructure
- operational facilities such as offices, and camps for staff

- construction and operational power supply.
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Table 1.1 Key Project elements

Project element

Description

PHGW

Underground power
station complex

Dams and reservoirs

Water intake
structures

Spillway

Macleay River pump
facility

Tunnels

An underground pumped hydro-electric power station located below the upstream end of the pumped
hydro system to optimise the hydraulic arrangement of the Project. The power station complex consists
of:

e two main caverns, comprising:
— the machine hall
— the transformer hall

¢ interconnecting tunnels, the transformer hall tunnel and isolated phase busbar (IPB) tunnels.

Two concrete faced rockfill dams (CFRD) and reservoirs, referred to as the upper dam and reservoir and
lower dam and reservoir, with the following specifications:

Upper dam and reservoir:
e CFRD approximately 70 m high and 780 m long

e reservoir covering a total area of approximately 20 hectares (ha) and an inundation extent of
approximately 16.7 ha

e reservoir height of approximately 881 m Australian Height Datum (AHD) at full supply level (FSL) and
approximately 830 m AHD at minimum operating level (MOL)

¢ total reservoir storage capacity of around 5.1 gigalitres (GL) at FSL.

Lower dam and reservoir:
e CFRD approximately 70 m high and 280 m long

e reservoir covering a total area of approximately 24.7 ha and an inundation extent of approximately
21.6 ha

e reservoir height of 250 m AHD at FSL, 215 m at MOL and 205 m AHD at lowest operating level (LOL)
¢ total reservoir storage capacity of around 6.5 GL at FSL.

Two intake structures, one at each reservoir, including:
e a morning glory, vertical-type intake structure situated at the upper dam and reservoir

e alateral intake structure, with head gates and stoplog slots, and an intake channel, at the lower dam
and reservoir.

Two concrete lined spillway chutes, one for each of the upper and lower dams and reservoirs. Both
spillway crests will comprise of ungated ogee-shaped overflow weirs on the upstream ends of the
spillway chutes.

A pump facility on the edge of the Macleay River, which will include an access road, duty and standby
pumps for the initial fill and for ongoing reservoir top-ups as required.

Three main tunnels comprising of:

e two main access tunnels (MAT1 and MAT2)

¢ the emergency, cable, ventilation tunnel (ECVT).

The MAT1 and MAT2 will provide loop access to the power station complex from the MAT portal.

The ECVT will provide services access and egress between the switchyard portal and the transformer hall.
The ECVT portal will contain the station switchyard, control rooms, ventilation and firefighting
equipment, with blast walls separating important equipment.
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Table 1.1 Key Project elements

Project element

Description

Power waterway

The power waterway will consist of:

e an approximately 660 m deep, 5.1 m diameter vertical pressure shaft

e an approximately 250 m long concrete and steel lined high-pressure headrace tunnel
e three or more approximately 80 m long penstock tunnels

e three or more approximately 120 m long draft tube tunnels

e an approximately 1,825 m long concrete lined tailrace tunnel.

Transmission connection works

Connection works

Sub-station

Switchyard

The connection works will consist of:

e an approximately 15 km long transmission alignment comprising, at a maximum, double circuit single
tower 330 kV overhead infrastructure and single circuit single tower 132 kV overhead infrastructure
connecting to TransGrid Line 965

® up to 25 transmission tower sites (approximately 50 m x 50 m) containing the 132 kV and 330 kV
infrastructure

e atransmission easement width of a maximum of approximately 105 m.

Note: The upgrade of existing Line 965 will be the subject of a separate application.
Construction of a substation and associated connection infrastructure of up to 330 kV rating.

¢ A high voltage connection linking the connection transmission lines to the cables exiting the
underground power station complex. The outdoor air insulated switchyard will likely include:

— switchgear and control room

— cable potheads

— disconnector/earth switches

— capacitive voltage transformer (VT)

— lightning protection

— security fencing, lighting and surveillance

— surge arrestor.

Ancillary development (construction and operation)

Access roads, access
tracks and bridge

A variety of road works to improve existing access, and construction of new permanent roads to enable
construction access, temporary establishment and use of construction sites, and general access to the
Project area including transmission line infrastructure.

The proposed main access will be via the construction of a new unsealed two-lane access road located to
the east of the site (the Eastern Access Road (EAR)). The main access road will interface with the existing
Kempsey-Armidale Road and will require the construction of at least one new single- or two-lane
low-level bridge crossing over the Macleay River. A temporary bridge may be utilised prior to the
construction of the permanent bridge.
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Table 1.1 Key Project elements

Project element

Description

Surface works pads
and facilities

Communications

Utilities during
construction

Utilities for operation

There will be approximately 40 km of permanent roads connecting the dams, surface works, portals,
transmission assets and spoil sites. Some of these roads are existing roads, however approximately 25 km
will be newly constructed roads. The key road components include:

e Main Access Road (approximately 4.7 km)

e EAR (up to approximately 11.4 km)

e Lower Dam Access Road (approximately 3.6 km)

e Upper Dam Access Road (approximately 7.1 km)

e access to portals and underground works

e Upper Dam Emergency Egress Road (approximately 2.2 km).

Access to the transmission infrastructure north of the Macleay River will be via two roads accessed from
the Kempsey-Armidale Road. These two roads include the:

e Northern Transmission Access Road (approximately 15 km)
e Transmission Tower 8 Access Road (approximately 2.3 km).

To support access along the transmission line easement south of the Macleay River and to each of the
tower sites, a network of interconnecting access and maintenance tracks will be constructed, to a large
extent utilising existing access tracks.

There are four main construction pads in addition to surface portals which will be used temporarily
during construction for different services (accommodation camp, construction site offices, workshop
area, and laydown storage).

Construction works will require the establishment of the following ancillary support infrastructure and
areas:

® main accommodation camp, which will temporarily accommodate the majority of workers as required
throughout the construction period

e temporary or fly camps that may be required in addition to the main accommodation camp being
constructed

e two works areas including Works Area 1 and Works Area 2, which will contain ancillary facilities such as
CBPs, mechanical and electrical workshops, a laboratory and various water treatment and wash areas

¢ spoil emplacement areas
e staging areas
e stockpiling areas

e temporary site offices to be used during construction.

Communication infrastructure such as fibre optic cables are required for the operation of the Project and

will be located:

e on an overhead line linking the upper and lower dams and reservoirs (in conjunction with the electrical
line)

e buried in road corridors.

The communication network will also include a communications tower near the upper dam and reservoir.

e Construction water will be supplied to water storage systems either via groundwater bores, or via
pumping of water from the Macleay River to support camp operations, the CBP, dust suppressions and
other activities across the site.

e Construction power will be supplied primarily by use of portable diesel generators and supported
where possible by leveraging off existing electricity distribution infrastructure running through the
generation site.

Alignment and length of utilities (electricity, water, etc.) will be combined into a single corridor (total
length of about 5.4 km).
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Table 1.1

Project element

Key Project elements

Description

Water diversion and
water treatment
facilities

Laydown/stockpile
areas

Spoil emplacement
areas

Ancillary operational
facilities

Other

Construction

Rehabilitation

Operation

Hours of operation

Project timeline

Clv

¢ Site drainage will include a combination of cross drainage culverts, drainage pits and pipe, open
channels/open drains (vegetated, rock-lined or concrete), levees/bunds, and detention basins.

e Various water treatment plants will be used for construction drainage and water treatment facilities —
for the main accommodation camp, temporary or fly camps, CBP, tunnel, etc.

¢ Specific discharge locations are planned for stormwater and surface water runoff and will be
determined during detailed design or construction planning.

Temporary laydown/stockpile areas will be utilised across the Project area, with a total allocated
stockpile area of around 114,000 m?.

To accommodate spoil generated through excavation of the underground caverns and tunnels, three
permanent spoil placement locations have been identified with a capacity to store around 2.9 million
cubic metres (Mm?) of material. Dead storage space within the reservoirs will also be used for spoil
placement, with a capacity to store approximately 300,000-400,000 m3. One construction laydown area
within the construction envelope has been identified as providing further surplus storage capacity
(around 300,000m?3) however assessment and approval of this area would be sought separately, if the
storage is required.

Primary operation of the Project can be undertaken remotely and will require minimal onsite operational
staff, other than for maintenance activities. Operational facilities include maintenance housing, work
area, car parking, workshop and storage, control room and switchgear, water treatment plant, office
area, heating, ventilation and air conditioning (HVAC), backup generators and Macleay River pump
facility.

e Construction duration of around four to five years.

e Construction workforce of over 600 workers at construction peak.

Rehabilitation of areas disturbed during pre-construction and construction will be undertaken
progressively where practical during all stages and phases of the Project. Progressive rehabilitation will
occur over about 60 ha including spoil emplacement areas and areas used for construction ancillary
facilities no longer needed during operation.

At the end of the Project’s life, 192 ha in total will be rehabilitated to native ecosystem (including native
vegetation and rock landscape). Approximately 138 ha will be retained permanently for the water
storages and access roads, subject to agreement with relevant landowners/land managers.

e The Project will provide up to 900 MW of electricity generating capacity and up to twelve hours of
energy storage at full generating capacity.

e Maintenance and operational activities will include power station operations, infrastructure
inspections, maintenance to assets, vegetation management, auditing and compliance and other
activities.

e |tis expected that the operation of the new power station will require around 30-50 full-time workers,
as well as additional contractors for regular and ad hoc maintenance and repairs.

e Construction of the Project will be 24/7 and 365 days per year.
e Operation of the Project will be 24/7 and 365 days per year.

The Project will involve the construction and operational stages, and numerous phases which are
outlined in Section 1.3.

Estimated to be a base cost of approximately $1.8 billion (refer to Appendix BB).
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1.24 Project area terminology

Approval for the Project is being sought based on a feasibility design is common for projects of this size and scale.
To accommodate minor changes and amendments to the design as it progresses, a ‘Project area’, ‘construction
envelope’, ‘disturbance footprint’ and ‘operational footprint’ approach is being adopted for the Project. This
approach is aimed at ensuring environmental impacts are assessed as accurately as possible, whilst accounting for
the current level of design and the likelihood of design refinements occurring as the Project progresses towards
construction.

The Project area is the broader area within which the Project will be built and operated, and the extent within
which direct impacts from the Project are anticipated. Importantly the Project area does not represent a footprint
for the construction works, but rather indicates an area that was investigated during environmental assessments.
The Project area has been further divided into different areas to facilitate the assessment of direct impacts from
the Project.

The construction envelope represents the maximum extent of where disturbance may occur during the
construction of the Project. In order to derive the construction envelope, buffers have been applied to key Project
elements and infrastructure. The buffers used to derive the final construction envelope area reflect the
confidence around the current siting of the asset or infrastructure, and the likelihood that some amendments
may be required prior to commencing the construction works as a result of the detailed design. The construction
envelope for the Project covers an area of around 780 ha.

Located entirely within the bounds of the construction envelope sits the disturbance footprint, a smaller area that
has been derived directly from the current level of design. The disturbance footprint represents the physical
disturbance that can be expected as part of the construction works. As the design is refined, the final siting of the
disturbance footprint can move within the construction envelope, subject to the recommended environmental
management measures, and provided it does not exceed any limits as defined by the construction envelope. It is
proposed that most of the disturbance footprint will be rehabilitated and land formed at the completion of the
Project. However, other parts will be retained after construction which are necessary for the ongoing operation
and maintenance of the new power station (operational footprint). The disturbance footprint for the Project
covers an area of around 330 ha.

Progressively, and at the end of construction, temporary components that are required to support the
construction of the Project will be rehabilitated and returned to a state representing its previous use. The
exceptions to this are the areas required for permanent operation of the Project, which would be retained
(referred to as the operational footprint). The operational footprint of the Project covers an area of around
270 ha. Approximately 60 ha would be progressively rehabilitated during and following completion of
construction.

The Project area, construction envelope and disturbance footprint are shown in Figure 1.4. An overview of the
operational footprint at the completion of the Project is shown in Figure 1.5.
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1.3 Construction

The development of the Project will require significant construction related activities to be undertaken and key
supporting infrastructure to be established. This section outlines the key infrastructure based on feasibility level
designs that form the construction phase of the Project.

1.3.1 Construction areas

To assist in detailing the key infrastructure associated with the Project, the footprint has been divided into five
‘construction areas’ (Figure 1.6). The construction areas are predominantly centred around the generation
components in the south of the Project area, with only transmission lines and access roads occupying the north of
the Project area. The degree of construction related activities that are to be undertaken within each construction
area varies, dependant on the infrastructure within each. The five construction areas used to describe the Project
are:

. upper dam and reservoir

. lower dam and reservoir

. underground works

. access roads

. transmission infrastructure (northern and southern areas).

Details of these construction areas are provided below.
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i Upper dam and reservoir

Situated approximately 2.5 km east of the Macleay River on the south-east end of the Project area, this area
contains the upper reservoir itself, the upper intake structure, emergency egress road, and the spoil

emplacement areas to the north of the reservoir. The upper dam and reservoir area is displayed in Figure 1.7 with
detail on Project elements, purpose, and description provided in Table 1.2.

Table 1.2

Element

Upper dam and reservoir construction area — Project elements, purpose, and description

Purpose

Method summary —
during construction

Final land use

Long-term use

Upper dam and
reservoir

Upper intake
structure

Site office

Communications
tower

The upper dam and reservoir
forms the headwater of the
new power station, storing
water to be used for the
hydro-electric power
generation. The upper dam
and reservoir will include the
construction of a 70 m high,
780 m long CFRD, a concrete
lined spillway chute, a
temporary concrete encased
diversion conduit, and morning
glory style intake.

Water is drawn in through the
upper intake structure from
the reservoir into the tunnels
during generation mode and to
replenish water into the
reservoir during pumping
mode. The structure will utilise
trash racks designed to prevent
the ingress of logs and other
foreign materials into the
waterway headrace tunnel.

A site office located adjacent to
the reservoir will be
constructed for administrative
purposes during the
construction and operation
phases.

A secondary redundant
communication path is
required to complement the
fibre optic path (via
transmission line). This allows
for back-up communication
with the national electricity
market (NEM) participants
including the Australian Energy
Market Operator (AEMO), and
TransGrid. Further, the tower
will enhance
radiocommunications within
the site.

Rockfill for the dam wall
will be taken from a quarry
situated within the
reservoir inundation area
to the east of the dam
wall. Approximately
536,000 m? of spoil is
expected to be generated
during the reservoir
excavation in addition to
the 534,000 m?3 of
aggregates to be used in
the construction of the
dam.

The intake will be upward
facing and constructed
from reinforced concrete.
The intake will have a gate
structure to facilitate
maintenance and
emergency situations, as
well as metal trash racks.

The office will be
constructed to minimise
environmental impacts.

The tower will be sized to
allow clear line of sight
towards Armidale or
similar.

The tower will likely be a
free-standing lattice tower
and be supplemented with
a fenced communications
control building (and
associated access)
including power supply,
back-up power (batteries
and/or generation),
electronic controls.

Permanent
infrastructure

Permanent
infrastructure

Permanent
infrastructure

Permanent
infrastructure

The structures associated
with the upper reservoir
will remain in place and
continue to be utilised
throughout the duration of
the Project’s life.

The structure will remain
in place and continue to be
utilised throughout the
duration of the Project’s
life.

The office will remain in
place and continue to be
utilised throughout the
duration of the Project’s
life.

The tower will remain in
place and continue to be
utilised throughout the
duration of the Project’s
life. During its life span it
would provide mobile
coverage to all users
(including the public) in
the vicinity of the tower.
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Table 1.2

Upper dam and reservoir construction area — Project elements, purpose, and description

Element Purpose Method summary — Final land use Long-term use
during construction
Spoil Spoil will be generated from Vegetation clearing will New rehabilitated  The spoil emplacement

emplacement
area

excavation and surface works
throughout the construction
phase. One spoil emplacement
area will be situated near the
upper reservoir. The site has
been selected as it is close to
construction areas and likely to
have a minimal impact on
major water courses.

ii Lower dam and reservoir

commence across the spoil landform
emplacement site along

with minor earthworks.

Spoil will be placed to

minimise erosion.

area will be land formed to
integrate into the existing
topography, and
progressively
rehabilitated.

The lower dam and reservoir construction area will be the most heavily developed construction area. It is located

nearer to the eastern bank of the Macleay River, with all permanent components set to be constructed outside of

the 10,000 year flood level. Key components of the construction area include the lower reservoir, spoil

emplacement areas, and accommodation for workers, as well as various workshops and service areas to support
the construction effort. The lower dam and reservoir area is displayed in Figure 1.8 with detail on Project
elements, purpose, and description provided in Table 1.3.

The design provides for the location of the main accommodation camp. However, its location may change as part
of the detailed design phase to an alternate location within the construction envelope.
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Table 1.3

Element

Lower dam and reservoir construction area — Project elements, purpose, and description

Purpose

Method summary — Final land use

during construction

Long-term use

Works area 1

Works area 2

Laydown/stockpile
areas

ECVT portal

MAT portal

Works Area 1 will be used as a
hub for civil activities. It will
consist of an 18,000 m? upper
area used for aggregate storage
and a 36,000 m? lower area
which will include a CBP,
laboratory, concrete wash, and
stormwater sediment pond.

Works Area 2 is a 36,500 m? area
that will contain the electrical
and mechanical services area. It
will include electrical and
mechanical workshops, laydown
areas, a warehouse, storage and
maintenance workshops.

There will be two areas used for
stockpiling and material
laydown, covering a total area of
114,000 m?2. One area is located
along the main access road
(between transmission towers
14-16), and one area is located
in proximity to the batching
plant. The larger of the two
areas has also been flagged as a
potential area for future
development, to provide further
flexibility as the detailed design
progresses.

The ECVT portal will house the
switchyard for the power station
and will provide secondary
access and egress during the
operational period of the
Project. Infrastructure at the
ECVT portal will include a
building containing switchgear
and control room, and ECVT
ventilation fans to provide fresh
air to the underground power
station complex and tunnels.

The MAT portal will provide
primary access to the
underground power station
complex via MAT1. A small
service building will be
constructed near the MAT portal
for first aid and administrative
purposes.

1210465 | OMPS EIS - Project Description | v1

Rehabilitated
consistent with
previous use.

Vegetation clearing and
conventional earthworks
will be the primary
action required during
construction.

Rehabilitated
consistent with
previous use.

Vegetation clearing and
conventional earthworks
will be the primary
action required during
construction.

Rehabilitated
consistent with
previous use.

Vegetation clearing and
conventional earthworks
will be the primary
action required during
construction.

Vegetation clearingand  Permanent
conventional earthworks infrastructure.
will be the primary

action required during

construction.

The MAT portal will have Permanent

a footprint of infrastructure.

approximately 3,000 m2.
30,000 bank cubic
metres (bm3) of spoil are
expected to be
generated during the
excavation of the MAT1
and portal.

Works Area 1 will be
rehabilitated
following the
construction phase.
Integrated
revegetation will be
used to minimise
environmental
effects.

Works Area 2 will be
rehabilitated
following the
construction phase.
Integrated
revegetation will be
used to minimise
environmental
effects.

The
laydown/stockpile
areas will be
rehabilitated
following the
construction phase.

The ECVT portal and
the infrastructure
associated to this
area will continue to
be used throughout
the life of the
Project.

The MAT portal and
the infrastructure
associated to this
area will continue to
be used throughout
the life of the
Project.
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Table 1.3

Element

Purpose

Method summary —
during construction

Final land use

Lower dam and reservoir construction area — Project elements, purpose, and description

Long-term use

Spoil emplacement
areas

Site offices

Lower dam and
reservoir

Lower intake
structure

Spoil will be generated from
excavation and surface works
throughout the construction
phase. Spoil emplacement areas
are located to the north of the
Lower Reservoir. These areas
have been selected as it is close
to underground construction
adits and likely to have a
minimal impact on major water
courses.

Temporary offices will be
constructed for administrative
purposes during the
construction phase.

The lower dam and reservoir will
contain tailwater for the
underground power station. The
lower reservoir will include the
construction of a 70 m high,

280 m long CFRD a concrete
lined spillway chute, and a
concrete lined diversion tunnel.

The lower intake structure will
draw water from the reservoir
into the tailrace tunnel during
pumping mode and to release
water into the lower reservoir
during generation mode. As with
the upper intake structure, the
lower intake structure will
employ trash racks to prevent
foreign objects being introduced
to the waterways.

Vegetation clearing will
commence across the
spoil emplacement area
and minor earthworks
will completed. Spoil will
be placed and
compacted in layers of
similar composition to
minimise erosion.

The offices will be
constructed across three
level pads to minimise
environmental impacts.
The total area of the
pads will be
approximately

13,000 m2.

Rockfill for the dam wall
will be taken from a
quarry situated within
the reservoir inundation
area to the east of the
dam wall. Approximately
466,000 m?3 of
aggregates for the dam
are expected to be
extracted from the
quarry, alongside
approximately

664,000 m? of spoil.

The reservoir will be
filled from the Macleay
River. It is expected that
this filling will take
around 6-9 months,
dependent on the
hydrology at the time
filling occurs.

The lower intake
structure will be laterally
oriented and founded in
rock. A lower intake gate
shaft with head gates
and stoplog slots will
also be constructed to
allow for inspection and
maintenance of the
lower gate seals.

New rehabilitated
landform

Rehabilitated
consistent with
previous use.

Permanent
infrastructure

Permanent
infrastructure

The spoil
emplacement will be
land formed to
integrate into the
existing topography,
and progressively
rehabilitated.

The site office areas
will be rehabilitated
following the
construction phase.
Integrated
revegetation will be
used to minimise
environmental
effects.

The structures
associated with the
lower reservoir will
remain in place and
continue to be used
throughout the
duration of the
Project’s life.

The structure will
remain in place and
continue to be used
throughout the
duration of the
Project’s life.
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Table 1.3

Element

Purpose

Method summary —
during construction

Final land use

Lower dam and reservoir construction area — Project elements, purpose, and description

Long-term use

Main
accommodation
camp

Macleay River pump
facility

The main accommodation camp
will provide temporary worker
accommodation for the majority
of the onsite workforce (around
600 people). This will be
required throughout the
construction period. A variety of
facilities will be constructed to
support them.

The pumping facility will be used
for the initial filling of the lower
reservoir, and for subsequent
top ups as required periodically
throughout operations.

iii Underground works construction area

The camp area will have
an area of 35,000 m?.
Vegetation clearing and
conventional earthworks
will be the primary
action required during
construction.

As stated previously, the
location of the main
accommodation camp
may change as part of
the detailed design
phase to an alternate
location within the
construction envelope.

Duty and backup
(standby) pumps will be
installed in a below
ground pump well or
small shed on the east
side of the Macleay
River. An access road,
river intake and power
supply will also be
implemented.

Rehabilitated
consistent with
previous use.

Permanent
infrastructure

The accommodation
camp pad will be
rehabilitated
following the
construction phase.

The lower reservoir
will require periodic
top ups. As such, the
pump facility will
continue to be used
sporadically
throughout the
Project’s life.

The underground works construction area encompasses all the subterranean elements of the Project. The
waterway tunnels linking the upper and lower reservoirs, the power station complex, and the tunnels used to
access them are key components of this construction area.

Tunnelling will be undertaken using either road headers or drill and blast methodologies, or a combination of the
two. In general, tunnel excavation is expected to progress at a rate of approximately 6 m/day. This rate may vary
and is largely dependent on the geology of the rock being excavated, hydrogeological conditions, and the method

of excavation (e.g. drill and blast vs road headers).

As a result of the underground excavations, large volumes of suitable spoil are expected to be generated. Where
suitable, spoil will be re-used as a construction material (e.g. aggregate for the construction of concrete

structures) and for use within the reservoir dam wall. For spoil that does not meet the required specifications, and
for any excess volumes, these will be transported to the designated spoil emplacement areas. The underground
works area is displayed in Figure 1.9 with detail on Project elements, purpose, and description provided in

Table 1.4.
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