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Plate 2.13.3 Indicative Configuration Ferry and Pontoon

Figure 2.13.7 Indicative Layout Auckland Point Pontoon
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Figure 2.13.8 Indicative Personnel Ferry Movements by Construction Month
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Note: Number of Ferry movements and Ferry Journeys based on #'s of personnel. After Month 46 numbers
decrease sufficiently that water taxis will be used instead of the larger ferry

An assessment of traffic and transport impacts and traffic management during
the construction phase is provided in Volume 5, Chapter 14.

Materials and Equipment

Preliminary logistic planning indicates a total of approximately 3,500 deliveries
of cargo and freight to the MOF are anticipated during construction, with some
2,000 deliveries making use of the vehicular ferries that will be operating on a
routine basis to support the Project. From this, it can be concluded that
approximately 1,500 specific freight deliveries will be made to Curtis Island.

Indicative Breakdown of Cargo Volumes Delivered to Curtis Island

Item Description Quantity UOM Transport  # Vessels

Type (approx.)*!

Site Work, Temporary Facilities and Consumables (Month 1 to Month 20)

Power Generation Equipment 4,000 tonnes Bulk 4
Temporary Desalination Unit 500 tonnes Bulk 1
Temporary Wastewater Treatment Plant 500 tonnes Bulk 1
Temporary Facilities- Buildings 5,000 tonnes Bulk 5
Scaffolding Mobilisation 8,000 tonnes Bulk 8
Equipment and Large Tools Mobilisation 10,000 tonnes Bulk 10
Concrete Batching Plant 2,000 tonnes Bulk 2
Equipment Maintenance 45,900 tonnes Bulk 46
Permanent Camp Equipment (and 5,000 tonnes Container 13
Furnishings)

Construction Site Offices (and Furnishings) 2,500 tonnes Container 6
Warehousing and Tool Cribs 2,000 tonnes Container 5
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Item Description Quantity UOoOM Tréll_r;spp;ort éggfjfl)sl
Small Tools and Consumables Mobilisation 1,500 tonnes Container 4
Equipment and Large Tools Demobilisation 10,000 tonnes Bulk 10
Scaffolding Demobilisation 8,000 tonnes Bulk 8
Small Tools Demobilisation 1,500 tonnes Bulk 2
Consumables (direct and subcontract)

Diesel 50,000 tonnes Bulk 50
Food 5,000 tonnes Container 13
Miscellaneous Construction Consumables 90,000 tonnes Bulk 90
Materials Offloading Facility Construction (Complete Mth 12)

Sheet Piling 2,400 tonnes Bulk 2
Temporary Batching Plant Equipment 2,000 tonnes Bulk 2
Rock for Shore Protection 200,000 tonnes Aggregate 118
Causeway Construction and MOF Infill 150,000 tonnes Aggregate 88
Materials

Major Subcontract Scope Elements (Construction Window Month 12 to Month 40)

Site Preparation and Early Civil Works (Month 3 to Month 14)

Heavy Equipment and Tool Mobilisation 5,000 tonnes Equipment 17
Heavy Equipment and Tool Demobilisation 5,000 tonnes Equipment 17
Pioneer Facilities (Offices, Camps, Crib 1,000 tonnes Container 3
Huts etc.)

Pioneer Temporary Facilities (Gensets, 1,000 tonnes Container 3
cables, lights etc.)

Temporary Batching Plant Equipment 1,000 tonnes Container 3
Aggregates for MOF Concrete 1,500 tonnes Aggregates 0
Cement for MOF Concrete 300 tonnes Bulk 0
Miscellaneous Materials Deliveries 2,000 tonnes Container 40
Buildings (Month 22 to Month 40)

Heavy Equipment and Tool Mobilisation 1,000 tonnes Equipment 3
Heavy Equipment and Tool Demobilisation 1,000 tonnes Equipment 3
Pioneer Facilities (Offices, Camps, Crib 750 tonnes Container 2
Huts etc.)

Pioneer Temporary Facilities (Gensets, 750 tonnes Container 2
cables, lights etc.)

Miscellaneous Materials Deliveries 2,000 tonnes Container 40
Storage Tanks (Month 12 to Month 44)

Tower cranes 8,000 tonnes Bulk 8
Mobile Cranes 2,000 tonnes Bulk 2
Tools, Equipment and Consumables 1,000 tonnes Container 3
Reinforcement and Embeds 10,000 tonnes Bulk 10
Steel Plate 16,500 tonnes Bulk 17
Pipe and Fittings 3,000 tonnes Bulk 3
Steel Structure 2,000 tonnes Bulk 2
Electrical and Instrumentation 3,000 tonnes Bulk 3
Paint 500 tonnes Container 1
Perlite 1,000 tonnes Container 3
Miscellaneous Materials Deliveries 4,000 tonnes Container 40
Demobilisation of equipment 10,000 tonnes Bulk 10
Permanent Plant Jetty and Structures (Month 18 to Month 36)

Mobilisation Activities 3,000 tonnes Bulk 3
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. . Transport # Vessels
Item Description Quantity UOM Type (approx.)l
Miscellaneous Materials Deliveries 4,000 tonnes Bulk 4
Demobilisation Activities 3,000 tonnes Bulk 3

Bulk Materials (Gas Train, Offsites and Utilities) (Construction

Month 12 to Month 39)

Civil Works

Aggregate for Final Grading 100,000 tonnes Aggregate 59
Aggregate for Concrete (including tank) 270,000 tonnes Aggregate 159
Cement for Concrete (including tank) 42,000 tonnes Bulk 42
Rebar/ Anchor Bolts & Embeds 15,000 tonnes Bulk 15
Structural Works

Steel 7,500 tonnes Equipment 25
Piping

UG Pipe/Fittings & Hydrants 1,500 tonnes Equipment 5
Pipe Straight 4,000 tonnes Equipment 13
Valves & In-Line Instruments 500 tonnes Equipment 2
Piping Specialties 1,000 tonnes Equipment 3
Pipe Spools 4,000 tonnes Equipment 13
Paint 1,000 tonnes Container 3
Insulation 1,000 tonnes Container 3
Equipment Bulks

Pumps & Drivers 79 Each Equipment 4
Compressors, Blowers, Fans & Drivers - 124 Each Equipment 10
Exchangers 144 Each Equipment 10
Tanks & Storage Facilities 9 Each Equipment 2
Materials Handling & Processing 16 Each Equipment 2
Water Treatment 6 Each Equipment 2
Electrical Equipment (Distribution / 89 Each Equipment 5
Transformers)

Columns & Vessels 43 Each Equipment 10
Module Shipments

Gas Compressors 10,800 tonnes Equipment 6
Cold Boxes 6,000 tonnes Equipment 6
Main Substation 350 tonnes Equipment 1
Propane Condensor Substation - 275 tonnes Equipment

Loading and Jetty Substation 100 tonnes Equipment
Cryogenic Piperack 6,000 tonnes Equipment 4
Utilities 500 tonnes Equipment 2
Gas Turbine Generator Equipment - 2,400 tonnes Equipment 3
Potable and Service Water Treatment 750 tonnes Equipment 1
Effluent Treatent - 250 tonnes Equipment

Boil Off Gas Compressors 450 tonnes Equipment 1
Firewater and Demin. Water Treatment 500 tonnes Equipment 1
Tank Waterfalls 500 tonnes Equipment 1
Jetty Trestle Topsides 1,600 tonnes Equipment 2
Electrical and Instrumentation

Electrical and Instrumentation Bulks 20,000 tonnes Bulk 20

Note 1: # Vessels is based on preliminary assessment of cargo volumes and assumed vessel types, and
will vary as detailed engineering design and logistical studies are completed.
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In addition to the materials planned for construction of the LNG Facility listed
in Table 2.13.4, it is anticipated that approximately 260 km of pipeline for the
Export Pipeline will be imported via Auckland Point. Implications of this for
traffic impacts are described in Volume 5, Chapter 14.

The Auckland Point marshalling area is primarily aimed at personnel
movements and for staging of materials and freight that comes from
Gladstone and the surrounding region (handled on vehicular ferries).

Equipment and materials for the Project will be sourced worldwide.
Approximately, 50 to 70 per cent of the Project’s cargo will be shipped using
multi-purpose Project vessels (break-bulk).

All break-bulk cargo and containers will be subject to quarantine inspections
during discharge/unloading. The level of inspection is subject to the nature
and origin of the cargo and will be determined in consultation with the
Australian Quarantine and Inspection Service (AQIS).

Therefore, international cargo will be handled in a combination of ways:

1. Break bulk carriers will stop off at the Port of Brisbane as part of their
routine passage and offload LNG Component cargo to the wharves. This
offloaded cargo will be transported to Gladstone using a combination of
coastal vessels and road transportation. Customs clearance and AQIS
inspections will be undertaken as part of normal Port procedures.

While the use of coastal vessels will be the primary mechanism for
transport to Gladstone, small shipments of individual items that cannot be
marshalled to allow for the effective use of a chartered coastal vessel will
require that they are transported by road or rail and handled through
Auckland Point.

2. Charter vessels having a capacity 10,000 dead weight tonnes (DWT)
carrying cargo for the LNG Facility will be coming from international
waters and discharging the cargo directly to the MOF. These will be
predominantly containerised and packaged deliveries. However, some
bulk deliveries are anticipated, given that not all materials will fit within the
volume of fixed shipping containers.

3. Modules and major pre-assembled elements of the work and other over-
sized cargo coming from overseas will be handled on barges with
maximum weights anticipated to be 2,000 tonnes. Approximately 20 to 25
deliveries of modules and major pre-assemblies are anticipated.

To facilitate inspections by the AQIS, a Quarantine/Bonded Area will be
established on Curtis Island prior to the cargo being moved into the Project
site for staging, technical inspection and release for installation. In the event
that materials or equipment imported from overseas are offloaded at Auckland
Point (not currently anticipated), the Project will work with AQIS to ensure that
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appropriate quarantine inspection facilities are provided.

Packaging materials generated from the cargo will be handled in accordance
with the requirements of the AQIS for documentation and consignment notes,
timber handling, fumigation and disposal.

Major materials purchased and/or moved through the Gladstone region will
include the following:

e construction equipment mobilised from local and regional sources

e cement (purchase and transport in trucks via ferry for direct blowing into
the silos on Curtis Island)

e aggregates (transport to Curtis Island on bulk aggregate carriers and/or
trucks on barges/ferries)

e diesel (source and purchase of fuels from a recognised supplier of
petrochemical products, and transport in approved road transportation
equipment that is driven onto barges/ferries equipped with spill
containment and clean-up equipment)

o food and food-related items for catering services (transport as
containerised shipments, with refrigeration units for fresh and/or perishable
goods)

¢ |ocally-procured fabricated items (for example minor steel structures, small
tools, equipment etc.)

e solid wastes generated from construction (including timber) as discussed
in Volume 5, Chapter 17

e other minor consumable items (lubrication oils, greases, welding
consumables, basic hardware materials including nails, screws, glues
etc.).

Construction equipment and tools will be mobilised through the MOF and/or
rock dock. Where these are sourced globally they will be handled under AQIS
temporary import requirements. Major construction equipment, which may not
be new and may have been operating in other countries, will be subject to
clearance by AQIS, which may be undertaken by AQIS inspectors invited to
participate in pre-departure inspections to review the removal of contaminants
and cleanliness prior to the equipment arriving in Australia.

An indicative breakdown of cargo deliveries to the MOF, on the basis of vessel
journeys per month, is provided in Figure 2.13.9. It should be noted that this
breakdown is based on preliminary logistics planning only and is subject to
further refinement.
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Figure 2.13.9 Indicative Cargo Deliveries to Curtis Island MOF, by Construction Month
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ELECTRICITY/ENERGY

Power requirements on the Curtis Islands site during LNG Facility construction
will be met through use of diesel powered generators. While power
requirements (and consequently diesel consumption) will vary subject to the
construction phase, it is estimated that peak construction power requirements
will be in the order of 15 MVA for approximatelyl8months.

No use of mains power is currently proposed for the works on Curtis Island,
and no transmission/distribution lines are proposed outside the site boundary.
However, this will be evaluated as the work progresses and as infrastructure is
developed in the LNG Facility and surrounds.

WATER SUPPLY AND MANAGEMENT

Early in the construction schedule (for no longer than the first 12 months),
there will be relatively few personnel on the Curtis Island site. During this
early period, fresh water will be brought to the site on barges or ferries,
contained in road tankers and iso-containers.

The water will have been treated at source and suitable for use as clean
construction water, primarily for dust control and water make-up for concrete
activities involved with the construction of the MOF and other minor temporary
facilities.

At this stage of the Project, potable water for drinking will be purchased and
bottled and supplied to the site as necessary. While the volume required will
vary due to weather conditions and the consequent variation in water required
for dust control, this would be in the order of 20 m3 to 40 m® per day (one to
two tanker trucks per day).

While a source for this water has not been finalised, preliminary assessment
of bulk water availability in the Gladstone region indicates that this volume of
bulk water should be available through the Gladstone Area Water Board. Also,
the impact on the bulk water supply network will be relatively minor, although it
is noted that the "ability of the bulk water system to cope with additional
demand depends on the considerable demands placed on the system by other
new industries such as Stage 2 of the Alumina refinery at Yarwun and the
Gladstone Pacific Nickel plant.”

2 GHD (2009). Queensland Curtis LNG Project: Draft Gladstone Infrastructure Audit. (unpublished report for BG
Australia, Rev 42/15574/51470, issued for information February 2009).
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Moisture Condition of Backfill

Excavated materials that have been encountered during initial site
investigations indicate that the materials that are most suitable for re-use as
fills will require approximately 50 to 60 litres of water for moisture conditioning
per cubic metre of fill. Current benching evaluation and calculation of
earthworks quantities indicate that backfill will be approximately 1,800,000 m?,
layered and compacted over approximately six months during Stage 1 of
construction activities. It is therefore anticipated that, at peak, approximately
900 m* to 1,000 m* of water will be required per day for moisture conditioning.

Water supply for moisture conditioning is planned to be through desalination of
seawater using reverse osmosis (RO). This would utilise a floating barge
moored near the shoreline of the LNG Facility, with a minimum of two or three
days storage requirement on board and with a reverse osmosis unit rated
between 60 m3 and 90 m® per hour, running on a 10-hour basis.

Power generation for the RO would come from the site generation capacity,
with power cables suspended to the moored barge, to avoid the requirement
for re-fuelling over water and make use of the Project’s fuel supply chain.

As the site development activities progress, the sedimentation basins can be
established on the site, the make-up from the RO will be supplemented by
harnessing run off — moving to the Projects baseline assumption on waste
minimisation with the RO units onshore.

General Water Supply and Management

Retention ponds will be constructed on site during Stage 1 of construction,
and integrated into the temporary site drainage system. Rainfall runoff into
these retention ponds will be the primary source of water following
construction of these retention ponds. Location and capacity of proposed
retention ponds are shown in the Civil Site Drainage Plan included as
Figure 2.13.10.

A stormwater filtration plant, combined with dosing, natural flocculation,
pressure filters and sedimentation through the retention pond, will be provided
to treat the impounded stormwater that will be recycled for use.

Desalination of seawater using RO will be used as a second source of water,
with RO plants moved from barge-mounted operation to on-shore operation
when bulk earthworks on site are complete. RO will form a source of make-up
water for periods where rainfall does not provide sufficient water supply.

The RO process utilises permeable membranes to separate the dissolved
salts in the water. Two streams will result from the RO plant: one to the water
treatment facility to supply the construction camp with fresh drinking water
(where the permeated water from the RO plant, also termed as product water,
will be disinfected using ultra-violet tubes prior to pumping it to the users); and
the second being the make-up to the impounding basin.
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The arrangement will be valved in such a way that the make-up to the
impounding basin can be isolated when rainfall and surface water run-off are
already supplying sufficient feed water.

The RO brine stream is proposed to discharge at the end of the MOF by
means of a polyline with diffuser at the discharge point.

As noted in Volume 2, Chapter 9, hydrodynamic modelling has been
undertaken for discharge streams for both construction and operations, and
water quality implications and potential impacts on marine biota are addressed
in Volume 5, Chapters 8 and 11 of this EIS.

Estimated Water Utilisation

With the exception of water required for conditioning of backfill materials, the
single largest volume of water required during construction will be for
hydrotesting on LNG storage tanks and propane tanks prior to commissioning.
This will require a volume of approximately 100,000 m* sourced from
retention ponds on site with make-up from RO as required.

Tanks will be hydrotested sequentially with re-use of some or all water as the
water will be drained back into retention ponds at completion of hydrotesting of
each tank.

It is currently assumed that no biocides or corrosion inhibitors are required for
hydrotest water. Although, some level of treatment may be required to meet
requirements of AP1620 Appendix Q.8.3.

The estimated potable and service water demand during the construction
phase of the LNG Component is provided in Table 2.13.5 (excluding water
required for conditioning of backfill):

Indicative Water Utilisation during Construction

Water Demand

Total Peak Rate
Hydrotest water (note 1) 100,000 m* -
LNG plant concrete work (note 2) 40,000 m® -
Site preparation/dust control 6,000 m° -
Potable water (note 3) 40,000 m* -
Water used for “flushing” 4,000 m° -
Feed water (seawater) (note 3) - 1-60 m*/hr
Potable water demand rate (note 3) - 1-30 m*/hr

Note 1:  Based on largest tank and re-using water to test other tanks and piping.
Note 2: Based on 0.214 m® water per m® of concrete

Note 3: Based on peak manpower loading of 1,500 people over a construction duration of 55 months with
potable water demand of 300 litres/person/day. Does not include hydrotest water, which is anticipated to be
produced from impounded storm water runoff and made-up with desalinated seawater.
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Water Distribution Network

The construction of the temporary water distribution network will be
incorporated to the maximum extent possible within the permanent plant
firewater distribution ring main, which services all parts of the facility. This is
primarily a buried system in compliance with regulatory codes of fire
protection.

Smaller scale grade-level, skid-mounted electrical driven pumps capable of
supplying the rates as required in Table 2.13.5, at the appropriate pressures
for filling large piping systems, will be tied into this system, with the primary
water holding tank early in the program being the main sedimentation basin.
The main firewater ring is anticipated to be up to 16” in diameter, with the
temporary facilities extensions to suit construction needs up to 8" and
servicing all areas throughout the temporary and permanent plant.

This main will distribute water for testing, flushing, cleaning and firewater until
such time the permanent plant firewater system is commissioned and
operational.

Water Flush

During the commissioning phase, piping system for various services will be
flushed with fresh water. Sources for flushing water will be clean impounded
stormwater prior to commissioning of the firewater system. Water used during
flushing will be collected in the sedimentation pond and will be treated prior to
re-use for other services.

STORMWATER

Construction Water Run Off Management Options

During initial site clearing (Stage 1), various combinations of silt fences, stone
check-dams, hay bale dams and/or other means will be utilised to reduce
erosion and control sediment load in runoff. At all times, the intention will be
to reduce the possibility of a rill being generated, which results in higher
velocity flows and transfer of sedimentation, with sheet flow being the
intention.

During site preparation, two major sedimentation basins will be constructed as
the major earthworks progress. These are envisaged to be high-density
polyethylene (HDPE) (or similar) lined basins, into which the temporary site
drainage system will be routed. Outfall structures will be installed (overflow
points and rip-rap aprons), along with high level overflows, which will allow
storm conditions over and above the design basis to spill directly to the
Gladstone Harbour.
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