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1 INTRODUCTION

Halcrow has been commissioned by Beca Pty Ltd (Beca) to conduct a geotechnical
desktop study regarding the proposed Beaufort Bypass. This study supports the
CORRIDORS STUDY - BEAUFORT BYPASS, WESTERN HIGHWAY
conducted by Beca for VicRoads.

The purpose of this study is to collate available geotechnical and geological data

relevant to the proposed bypass options and report on the following key points:
e Where geological features are likely to impose significant additional costs;

e Where geological features are likely to impose significant restrictions to the time

of construction;

e Anticipated geology beneath the study area.

Doc No. JEXBEC-R002
Date: 13 May 2011 4



BECA 71alcrow

Beaufort Bypass Geotechnical Desktop Study

2 AVAILABLE DATA

Relevant data was sourced from various sources including the following:
e The Department of Primary Industries Victoria,
e VicRoads, online and special contacts sourced by Phil Styles
e General news and community sources.

A detailed list of references is provided at the end of this report.
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3.1

ANTICIPATED GROUND CONDITIONS

Geological History

The following summary of the geological history of Beaufort is extracted and
modified from Cayley (1995).

1.

Cambrian and Late Devonian

Submarine volcanism (not exposed in Beaufort) in the Cambrian to Late

Devonian, followed by;

Deposition of marine sediments in the Ordovician to Middle Devonian, this
includes the siltstones and sandstones of the St Arnaud Group that were
formed by turbidite flows, which underlie most of the area of interest for the
Beaufort bypass, followed by;

Episodes of regional metamorphism, folding, faulting, intrusion of granite

masses, contact metamorphism and mineralisation

2. Late Devonian to Mid-Mesozoic

A period of tectonic stability and erosion

Erosion resulting in a landscape of low to gentle relief by the middle of the

Mesozoic

3. Mid Mesozoic to present

The break up of the Gondwana super-continent, followed by;

Opening of the Tasman Sea and subsidence of the Otway basin to below or

just above sea level, which lies South of Beaufort, followed by;
Uplift of the area inland of the Otway basin, including Beaufort, followed by

Episodes of erosion separated by periods where changing sea levels caused

widespread non-marine deposition in the Tertiary, followed by;

Doc No. JEXBEC-R002
Date: 13 May 2011



BECA 71alcrow

Beaufort Bypass Geotechnical Desktop Study

e An episode of non-marine basaltic volcanism in the later tertiary to Pliocene.
This includes the volcanic deposits that lie to the east of Beaufort. These lava
flows temporarily or permanently blocked streams in the Beaufort area

resulting in significant changes in depositional patterns of sediments.

3.2 Expected Subsurface Conditions

Figure 1 includes an extract from the local 1:100,000 scale geological map (Cayley
and McDonald 1995), which has been geo-referenced and overlain by the initial
alighment options provided by Beca.

The area of interest for the Beaufort bypass has been categorised based on the
expected undetlying geology and surface geomorphology. These zones titled
“Geological Domains” are listed and described in Table 3-1 below, and graphically
defined in Figure 2.
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3.3

Bridges

Some historical design drawings have been provided by VicRoads regarding two
bridges in the Beaufort area, on the Western Highway (VicRoads 1962 & VicRoads
19606). The following key points are derived from these drawings, however they
must be considered in the context of the VicRoads “Conditions for the Provision of
Geotechnical Data”, which states that the documents are provided for information
purposes only, and that no guarantee is granted regarding the accuracy or
completeness of the data. The lithological terminology and logging used in these

historical documents may not be accurate. The points are as follows:

Bridge over the railway line on the Western Highway, 2Km West of Beaufort
Township:

e The bridge is comprised of two abutments and two central piers.
e The road level sits on approximately 6m depth of fill.
e The abutments are founded in “soft mudstone”.

e The natural geology of the site is comprised of approximately 0.6m of

clay, underlain by “soft mudstone”.

Bridge over Fiery Creek on the Western Highway, Central-Eastern Beaufort
Township:

e The bridge is comprised of two abutments and two central piers, all
founded on piles that extend to approximately 12m depth from the road

surface.
e The road level sits on approximately 2.4m depth of fill.

e The piles terminate in or just above “Basalt” at a depth of approximately
8m below the natural surface. The soils above the “basalt” are reported to

be silt, silty clay, sandy clay and clay.

e Note that according to the geological map (Cayley R.A. 1995), the
geology of this area is comprised of alluvium and colluvium (GDO03). This

data suggests that basalt underlies these sediments in this area.

Doc No. JEXBEC-R002
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3.4

3.5

These bridges may have been upgraded or changed since the time of this design

drawing.

Problematic Soils

The available information for the Beaufort area does not provide specific data
regarding the thickness of compressible clays, silts and swamp deposits. However
deposits in GDO03 have potential to contain lenses or significantly thicker layers of
compressible soils. GD04 includes swamp deposits underlain by basalt. Issues
related to construction on soft soil can be mitigated by avoiding swampy areas
where possible as well as drilling and site investigation in order to detect

problematic soils early in the design.

Slope Stability & Embankment Stability

The geological map of Beaufort (Cayley and McDonald 1995) has provision to
include landslide deposits (denoted by Qx). However Cayley (1995) has noted that
relief of Beaufort is too gentle for large scale landslides. He goes on to state, “Many
small rotational slips occur on the steep slopes in the Pyrenees Range, especially those which have
been cleared, resulting in destabilisation of the soil and rocks. These ships are too small to be
denoted on the map (1:10000), but they do form a significant land use problem. Many of these

slips are active only in the winter months when the soil is saturated.”’

The small slips mentioned by Cayley (1995) may also occur on the proposed initial
alighment options in the area denoted by GD04 in Figure 2. The hills in this area are
relatively low lying but are likely to require cuttings in order to achieve a practical

design grade for the proposed bypass.

Doc No. JEXBEC-R002
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Figure 3-1 Photograph of a railway cutting near Beaufort (Bonzle 2011)

3.6 Surface Water

The township of Beaufort and surrounding land was significantly affected by the
floods of January 2011. News reports indicate that parts of the town and the railway
line were inundated. The township is itself built in a low lying area flanked by
streams to the north-east. A significant low lying area is to the west of the town,
denoted by Geological Domain 03 (GDO03) in Figure 2, this area is underlain by
alluvial sediments and has surface water in streams and mudflats. It is anticipated

that GD03 and GD04 will be susceptible to flooding during significant flood events.

3.7 Mines — Existing and Historic

A search of the online databases of selected government departments was
conducted. Beaufort is in an area that was mined extensively during the period of
the Victorian gold rush. Most of these workings were surface alluvial excavations

but there remains the potential for small underground excavations.

According to the Department of Primary Industries (DPI) register of current
exploration licenses (DPI 2011a), exploration license EI4935 covers the area of

Doc No. JEXBEC-R002
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interest for the Beaufort Bypass. EL4935 is owned by Oroya Mining Ltd, Suite 3, 72
Canning Hwy, Perth WA 6100. Oroya Mining are particularly interested in the Fiery
Creek lead, which is situated to the north east of Beaufort township (DME-Vic
1984).

According to the DPI GeoVic database (DPI 2011b), there have been several
mineral exploration licenses that are now expired, that cover the area of interest for
the Beaufort Bypass. Figure 3 is an extract from the GeoVic database (DPI 2011b)
which shows historical mines and mineral occurrences in the vicinity of Beaufort

township.

It should be noted that mapping of historical mines and mineral occurrences may

not be exhaustive.
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Attachments

Attachment 1: Beaufort 1:100 000 Map Geological, Geological Survey of Victoria, 1995
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