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Australian Industrial Energy

WorleyPal‘sons Port Kembla Gas Terminal
resources & energy Technical Note - Dredge and Disposal Methodology

1 Introduction

Australian Industrial Energy (AIE) is planning to develop a LNG terminal at Port Kembla, NSW and has engaged
WorleyParsons to undertake front end engineering design (FEED) for the proposed floating storage
regasification unit (FSRU), wharf and top side facilities and gas pipeline.

The development of the wharf requires dredging and excavation to create a berth pocket capable of
accommodating the FSRU and gas import vessels. During the Concept Phase a site was identified for disposal
of the spoil material on the south side of the Outer Harbour.

This technical note outlines the dredge and disposal strategies that will be available to the Contractor. Its
intended use is to inform documentation for Project Approval. It will be the Contractor’s responsibility to
select final methodologies and disposal configurations that meet the requirements of the Project Approval.

This technical note does not discuss the evolution of the strategy or other dredge and disposal options
considered.

2 Dredging and Excavation

2.1 Volumes

The proposed dredging and excavation footprint is shown below.

Figure 1: Proposed Dredge and Excavation Footprint
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Australian Industrial Energy
WorleyPal‘sons Port Kembla Gas Terminal

resources & energy Technical Note - Dredge and Disposal Methodology

Surface modelling using 12D software has been used to undertake volume calculations based on the 2018
Bathymetric Survey. The modelling demonstrates that around 600,000m?* of material will need to be dredged
and excavated. Allowing for typical bulking factors, this equates to approximately 720,000m?® of material that
requires disposal. Subsurface geotechnical strata has been included in the model based on historical borehole
information and indicative quantities of each type of material calculated as follows:

Disposal Volumes

Rounded Bulk
UNIT
Vol (m3)
Fill 60,000
1A (sand) 160,000
1B (Sand/Clayey Sand) 255,000
2 (Clay) 130,000
3 (Clay & WR) 10,000
HM (Harbour Mud/Silt) 30,000
HS (Silty/Clayey Sand) 55,000
Rock 20,000
Total 720,000

2.2 Dredge & Excavation Technique

For the purpose of this document the term Dredge refers to material removed from insitu using a water based
Backhoe Dredger (BHD) whilst Excavation is material removed using land based plant.

2.2.1 Dredging

A BHD will be used to dredge material and place into split hopper barges. The material will then be
transported to the disposal area. This method generally requires two barges to facilitate continuous dredging.

Barges will have a hopper capacity of around 1,200 m3.

Typical plant anticipated for this dredge method includes:

= Medium BHD currently in use in the region (equivalent to approx. 200 tonne excavator and up to
10m? bucket capacity)

m  Two appropriately sized barges either towed by tugs or self-propelled
m  Appropriately sized tugs or work boats to assist with dredger positioning and movement of barges.

It is expected this plant configuration will be capable of removing all the material types including rock. The
ultimate quantity of material to be dredged will depend on the Contractor’s preferred methodologies and
plant. However it is feasible for the majority of material to be removed by dredging.

2.2.2 Excavation

Preliminary land based activities will include the following:
m  Demolish existing Berth 101
= Remove and stockpile existing rock revetment

m  Excavate fill layer across site to remove existing slabs, foundations and services.

401010-01496-MA-TEN-0033 Rev B 24 September 2018
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Australian Industrial Energy

WorleyParsons Port Kembla Gas Terminal

resources & energy Technical Note - Dredge and Disposal Methodology

Once these enabling works are complete the excavation of the insitu material beyond the new quay wall could
proceed using a Long Reach Excavator with a bucket capacity of 2.5m3. Due to the limitation on reach of such
excavators currently in use in the area, it is possible that excavation may only be possible down to RL -8m CD.
If this is the case, material below this level would need to be dredged. However, the Environmental Impact
Statement (EIS) documentation should allow for the Contractor to use larger plant that can reach below this

level.

Material will be excavated into heavy haul trucks which will dump into an area at the rear of the Berth 101 site
(current Coal Terminal East Stockyard). The area potentially available for stockpiling is around 400m long by
50m wide. Dozers will be used to form a stockpile up to 10m high ready for truck transportation. The stockpile
will require sediment, erosion and dust control devices to control emissions.

3 Disposal

The maximum footprint identified for disposal has an area of approx. 16.5ha and is shown in red below. The
disposal footprint previously approved for the Outer Harbour expansion project is shown in yellow. The
disposal footprint has been developed through discussion with NSW Ports and accommodates its plans for

future development of the Outer Harbour.

Figure 2: Proposed Disposal Footprint (red)

The footprint maintains the outlet of Salty Creek to the west. The Darcy Road Drain which currently outlets
through the centre of the footprint would either need to be diverted or extended through the footprint.

The maximum allowable final level of the disposal site will be +4m CD.

401010-01496-MA-TEN-0033 Rev B 24 September 2018
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Australian Industrial Energy
WorleyPal‘sons Port Kembla Gas Terminal

resources & energy Technical Note - Dredge and Disposal Methodology

3.1 Perimeter Bund

A perimeter bund will be constructed to ensure the stability of the disposal site. This bund will need to be
constructed on relatively stiff material which will necessitate the removal of existing soft sediments that have
previously been dumped across the disposal site. These sediments have been placed over a number of years
with the most recent deposited in 2015. This material was dredged for the upgrade of Berth 103 as described
in AECOM’s Containment Structure and Emplacement Report®. Borehole information for the disposal site is
contained in the Geotechnical Report for Outer Harbour Reclamation Project? however this is from 2010 and
therefore does not include the material deposited in 2015.

The dredging of the soft sediments will involve using a BHD, which will load split hopper barges for dumping
within the disposal footprint. It is anticipated that a dredge footprint approximate 35m wide x 900m long and
4m deep may be required for the bund construction. Once a stable foundation is achieved, the Unit 1a and 1b
sands that are dredged from the berth site will be bottom dumped to form a bund up to RL-5m CD.

Following completion of the bund to RL -5m CD, material that has been dredged from the berth site will be
transported and deposited within the bund. The perimeter bund will be raised progressively and once the
bund is constructed to the final level, rock armour will be placed to provide scour protection.

The Contractor may also have areas within the disposal footprint only involving submerged placement. In this
case, dredging may not be required for the construction of a containment bund.

A number of techniques are feasible for placement in the disposal area with the final selection depending on
the Contractor’s preferred methodologies and plant. The EIS documentation should be flexible enough to
allow a blend of the following disposal methods.

3.2 Barge and Bottom Dump

Following completion of the bund to RL -5m CD, material that has been dredged from the berth site will be
bottom dumped from the split hopper barges. The intention is that the soft harbour muds and silts, some of
which may be contaminated, will be dumped first. This material will be placed well within the disposal
footprint, away from the bund and then be overlain with layers of sandy and clay material. In addition
Potential Acid Sulphate Soils (PASS) will be transported and placed without being allowed to dry out.

It is anticipated that, due to the draft of the barges, material can be bottom dumped to a maximum level of
-3m CD. This may involve the use of partially loaded barges and high tides. The Contractor may propose to use
flat bottom barges and push the material off with a dozer (or similar) to achieve a level higher than -3m CD
and the EIS documentation should make allowances for this approach.

Before dumping above -5m CD, the perimeter bund will first be raised to RL-3m CD using bottom dumped

1a and 1b material. The area within the footprint below RL-3m CD is shown below. Assuming a top level of
-3m CD, it is anticipated that approximately 230,000m? of material can be bottom dumped which is equivalent
to around 250 barge loads. The corresponding area for this volume is approximately 7.2ha and is shown in
green below.

1 Containment Structure and Emplacement Report, Rev D, 02/04/15, AECOM (PKB103 Stage 2 Extension -Containment Structures
and Emplacement Report - Final 02 April 2015.pdf)

2 port Kembla Outer Harbour Reclamation, Phase 2 Factual and Interpretive Report, Rev 03, 09/05/11, SMEC (Phase 2 GSIR Rev3
Final COMBINED.pdf)
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Figure 3: Proposed Bottom Dumping Disposal Footprint (green)

3.3 Trucking

As described in Section 2.2.2, excavated material will be stockpiled at the rear of the Berth 101. This stockpile
will be used to load road registered trucks to transport the material around the Outer Harbour to the disposal
site. Trucks with sealed tailgates will be required to ensure that, if required, wet spoil can be transported
without spilling sediments. It is understood that these types of trucks are commonly used in the location. It is
expected that loading and trucking activities will occur 24 hours/7 days a week.

Once at the disposal site, the material will be dumped close to the shore line and pushed out with dozers. It is
likely the bund will first be widened and raised to around RL+4m CD before filling in behind.

The Contractor will need to manage the push out process and interim stability of the fill and this may include
the use of light plant and a geomembrane within the fill layers.

The volume of material to be trucked is dependent on the Contractor’s ability to excavate from the shore and
the level to which they can reach. Typical long reach excavator plant reaches only to RL-8m CD and so
approximately 350,000m3 may be trucked. However, the EIS documentation should allow for the Contractor
to select plant which can reach deeper in which case 490,000m? could be available for truck transportation.

401010-01496-MA-TEN-0033 Rev B 24 September 2018
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resources & energy Technical Note - Dredge and Disposal Methodology

3.4 Barge and Unload

A third option for disposal is to dredge material as described in Section 2.2.1 and transport across the Outer
Harbour in barges. Assuming bottom dumping is already complete to RL-3m CD, it may not possible to bottom
dump any additional material due to the reduced water depth. In this case the barge would be unloaded into
trucks using an excavator. The spoil would then be dumped close to the shore line and pushed out using
dozers as per the methodology described in Section 3.3. The unloading of the barges would require a
temporary berth to be constructed. The design and location of this would be the responsibility of the
Contractor however it would need to be in water around 5m deep.

This Barge and Unload method would most likely be required in the event that the Contractor cannot excavate
(from land) below RL -8m CD. With this in mind, the potential volumes for Barge and Unload could range as

follows:
= Om?3 - Assuming all material bottom dumped and trucked (full excavation possible)
= 140,000m3 — Assuming bottom dumping and partial trucking (excavation limited to RL-8m CD)

m  490,000m3- Assuming bottom dumping and Contractor chooses not to excavate/truck any material

3.5 Permanent Embankment

A final option for disposal that should be included in the EIS is the forming of a permanent embankment on
the current Coal Terminal East Stockyard. The embankment could be constructed from a range of removed
material excluding the Harbour Muds and any PASS or contaminated material. The embankment would be
stabilised with landscaping and vegetation.
In addition to reducing the quantity of material requiring disposal in the Outer Harbour, a permanent
embankment also provides the following potentially benefits:

m  Visual screen for the gas import facility

m  Blast shielding between the gas import facility and public access road and car park

= Wind break for the gas import facility
The area potentially available for the permanent embankment is shown in blue below. It is approximately
400m long and 50m wide. It could be possible to construct the embankment 8m high in this area with a
volume of approximately 70,000m3.
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Figure 4: Potential Permanent Embankment Area (blue)
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4 Equipment Summary

Machiavelli Backhoe excavator and dredge machinery.
2 x Tugs 1200HP each

1 x Survey/service tug (650 HP)

2 x 1200m3 split hopper barges

Disposal:

1 x Cat 988 Loader

1 x Cat D8 Dozer

1 x Komatsu Long Reach Excavator

2 x Cat 773 Dump trucks (50T/35m3)
Road Transport

1 x Cat 988 Loader

3 x 40T Excavators (stockpiling)

1 x Komatsu 110 Long reach Excavator

10 x Road Trucks & Trailers (32 T/18m3)
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