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1.0 Purpose

This technical memo has been prepared assuming the reader has background knowledge to the Heybridge
Converter Station project. Hence all previous documentation and description of the project are not provided
here.

This technical memo has been prepared to support the consenting submittals for the Heybridge Converter
Station project. Our method is to provide description and details on conservative foundation requirements at
the Heybridge Converter Station (HCS) site alongside a commentary of the activities required to achieve this.

This memo does not describe an optimal design or methodology that is likely to be adopted for the project,
but instead explores a conservative scenario for the foundations and their construction. The scenario
comprises:

1. Summary of the foundation systems at the site that may be considered ‘conservative case' in terms of
ground preparation and material volumes to be handled. In this scenario raft type solutions are
considered, although some areas of piled foundations are noted to be needed due to the proposed
loadings.

2. A calculation of earthworks volumes that may be anticipated to achieve the above.

The purpose of the above work is to support the calculation of earthworks quantities for a conservative design
solution, knowing that when optimal design is carried out later, the volumes for that would likely be no more
than those assumed here. This means that the project (subject to consenting authority approvals) is likely to
involve material volumes less than that stipulated here and hence help the awarded contractor to avoid a
consent breach of permitted activity volumes.

2.0 Assumptions and Inputs

The foundation commentary covered in this memo assumes the following:

i.  Where structural loadings allow, a raft type footing solution will be adopted (majority of the HCS).
Refer Appendix A for structural layout design.

ii. Piled (bored) foundation solutions will be assumed for all other footings (for poles and gantry type
structures in the southern part of the site.
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iii.  Given the presence and variable nature of the uncontrolled fill present at the site, which includes
admixed construction material such as former concrete floor slabs, foundations (piles and other
shallow footings) as well as the potential for contamination to be present, these materials are not
considered a suitable bearing medium for foundations.

The very nature of the fill described above is also not conducive to being re-used on site as an
engineered fill without significant sorting of unsuitable material such as blocks >100mm size,
biodegradable material such as timber and other organic or contaminated material. The fill is
assumed to be required to be removed offsite for this conservative design.

Construction management of 25% of the fill, such as breaking down very large blocks to facilitate
handling and transport shall be allowed for.

Based on the findings of previous reporting for the project, the fill thickness across the site varies
from approximately 1m to 2.5m.

iv. Fill removed off site is assumed to be handled as a contaminated material requiring disposal at a
landfill facility.

V. Imported bulk fill is assumed to be required for this design. It will be required to be granular, free of
organic and deleterious materials, meet with clean fill requirements and comprise a quarried rock
material with a grading <75mm in size and with between 5% and 15% fines (passing a 75micron
sieve). No bulking factor is applied to the fill volumes.

vi.  The model for the bottom of the uncontrolled fill surface was interpolated using the levels from the
borehole and test pit results.

vii.  The exposed natural subgrade (following removal of uncontrolled fill material) consists of a
consistency of stiff or better to allow backfilling of engineered fill. For the purposes of this design
memo this subgrade is not benched prior to backfilling of engineered fill.

viii. No analysis of groundwater has been undertaken. Section views in appendix B show groundwater
levels taken from a single site investigation.

iX. No analysis of construction or excavation staging has been undertaken.

X. A contingency factor has not been applied to the uncontrolled fill volumes for any uncertainty of
uncontrolled fill depths across the site due to the limited number of investigative bore holes.

3.0 Estimated fill thickness

A high-level assessment was carried out to assess the underlying fill material thickness expected within the
site. Fill depths were based on information presented within the Jacobs 2022 Geotechnical Interpretive report
(GIR) and Coffey 2023 Contaminated Land and Acid Sulfate soils Impact Assessment (CLASIA) — Heybridge
Converter Station, Tasmania. A summary of the investigation locations used to assess the fill material is
provided below in Table 4-1.

Test ID Easting (m) Northing (m) Encountered Fill | Source

depth (m bgl)

HB-BH01-C 413994.58

5452650.66
HB-BH02-C 414106.50 5452568.21 1.5 Jacobs 2022, GIR

HB-BHO03-C 41422319 5452487.41 -
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Test ID Easting (m) Northing (m) Encountered Fill | Source
depth (m bgl)

414002.48 5452548.23 2.2
414109.17 5452459.64 13
414058.70 545242587 1.2
414073.25 5452518.78 1.0
414027.59 5452590.39 23
414152.56 5452492.63 1.0
414200.93 5452441.74 13
413982.15 5452515.41 0.8
414106.51 5452387.29 13
41415411 5452362.91 0.8
413932.08 5452687.33 0.25
413871.18 5452741.47 0.25
413938.00 5452704.00 0.9
413983.00 5452669.00 0.7
414032.00 5452644.00 0.3
414103.00 5452596.00 0.8
Coffey 2023, CLASIA
414152.00 5452564.00 1.5
414196.00 5452532.00 1.5
414231.00 5452454.00 1.5
414205.00 5452514.00 0.4

*Investigation locations potentially terminated prior to encountering natural strata.

Table 4-2: Summary of investigation locations used to estimate fill depths across the site

A site plan has been prepared to visually represent the fill depth variation across the site (Refer to Appendix
B). Additional approximate fill depth zones have been defined to calculate fill volumes. Approximate fill
volumes expected within the site will be provided in the next revision of this memorandum.

Jacobs Group (Australia) Pty Ltd
1S360381-S081-MEM-0002



4.0 Earthworks quantities

A high-level assessment was carried out to calculate the earthwork quantities required to excavate the
underlying uncontrolled fill material and to calculate the additional earthworks required to build up the
proposed bench for the site. Using the fill depths listed in Section 4, the volume of excavation was calculated
for the project site area that included new pavement, structural foundations, and laydown areas. A summary
of the earthwork quantities required for this conservative scenario have been provided below in Table 7-1.

A total cut amount of 63,800m?>was calculated to strip away the uncontrolled fill material and to strip to the
finish surface level of the bench. Refer to Appendix B for a visual representation of the fill depth variation
across the site. Section views within Appendix B show the uncontrolled fill depths, groundwater levels, rock
depths and finished design surface level. These quantities and their depicted figures are shown by limited site
data and interpolated values which form a concept illustration of the site and would be further refined
through additional investigation during the next design phases.

Table 7-1: Summary of Earthwork Quantities

L oo

Existing Surface Level to Base of Uncontrolled Fill Layer -62,200 m*

Base of Uncontrolled Fill Layer to Finish Surface Level -1,600 m?, +93,500 m?

5.0 Foundation loads and bearing requirements

5.1 Slab/raft foundations

Engineered fill that comprises an imported quarried angular rock material all passing 75mm type material,
with minimum 15% fines will be required to:

a) Be placed in layers no thicker than 200mm prior to compaction activities.

b) Be compacted to 95% Maximum Dry Density (MDD, Standard Compaction) within plus or minus 2%
of Optimum Moisture Content.

¢) Allow for a geotextile filter fabric to be placed at the excavation base to provide separation between
the underlying natural soils and imported material.

Provided the compaction and construction are in accordance with the requirements summarised above, the
engineered fill material laid across the site is expected to provide sufficient bearing capacity to support the
slab foundations consisted within the proposed structures on-site.

5.2 Piled foundations

Piled foundations will be required to support the gantry and pole structures located within the southern
extents of the site. Preliminary critical loads have been provided as shown by structural design within
Appendix A to assist with the estimation of pile length, embedment and toe levels of the proposed
foundations. A summary of loads applied on the proposed pile foundations are summarised below in Table 5-
1.
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Table 5-1: Summary of applied loads on piled foundations (loads are per pile)

Structure/Load Case Bending Moment Shear Force (kN) Axial Force (kN)

(kNm)

Gantry/F1 3000 180 150

A high-level geotechnical pile assessment undertaken using Ensoft LPILE v2022 software suggests that a pile
embedment length of 7.5m into competent (Moderately Weathered or better) rock will be required using
1500mm diameter piles to support the proposed structural loading.

It is assumed the use of bored pilling as the preferred method of pile construction based on the current site
conditions.

6.0 Other considerations & recommendations

6.1 Pavements and laydown Areas

We recommend pavements and laydown areas are treated with the same excavation and fill compaction
requirements described above, and for the purposes of calculation material volumes. This is to ensure good
quality materials are in place (i.e. acceptable working platforms) to help facilitate construction operations
such as using cranes on site to lift the converter station components into place on their foundations.

6.2 Slab/raft foundations — excavation

The existing variable fill materials are to be excavated from below the footprint of raft foundations. The
extent of excavation is to allow for both the depth of excavation and the pressure bulb that will be imposed
from the raft footings into the ground below (Refer Figure 1 below and Appendix C).
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Figure 3-1: Sketch detail — minimum horizontal distances

For the purposes of this memo, a 60° line is assumed from the edge of the footing to help determine the
extent of the excavations required. Actual pressure bulb (e.g. Boussinesq distributions) will need to be
confirmed at detailed design and may reduce the extents described here.
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The horizontal distances set out in the summary table in Figure 1 are distances from the edge of the
proposed raft footing solution. The depths shown on the same figure are metres below the base of the raft
footing.

The temporary batter of the excavations will also need to be accounted for in the design of excavations. We
recommend here that these take the form of a 55° back slope and with benches incorporated where the
depth >1.5m. This is a temporary works consideration and actual slopes and benches will need to be
adjusted based on observed safety and performance. Example batters are provided in Figure 3-2 below and
the appended sketches to this memo.
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Figure 3-2: Sketch detail — Back excavations

The following Table sets out some of the suggested back excavation rules:

Table 4-1: Summary of suggested back excavation rules

0.5m N/A N/A

.Om N/A N/A
.5m 0.5m wide at 1m above excavation base N/A
2.0m 1.0m wide at 1m above excavation base N/A
2.5m 1.0m wide at 1m above excavation base 0.5m wide at 2m above excavation base

The above guidance, along with approximated existing variable fill thickness (refer section 4 below) and the
existing / proposed finished surfaces across the project site should enable basic calculation of excavation
volumes. This is for both unsuitable fill to remove from site, and imported fill to be engineered in place.

It is expected that the actual back excavation detailing will be assessed by the contractor as part of its
temporary works design, and other options may be considered to help reduce disturbance extents — these
include provision for sheet pile support for example.
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Appendix A - Structural design layout
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