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Report on Geotechnical Investigation and Groundwater Study
Yarrabend: Riverfront Area
Heidelberg Road, Alphington

1. Introduction

This report prepared by Douglas Partners Pty Ltd (DP) presents the findings of a geotechnical
investigation and groundwater study of the Yarrabend development site. The focus of the investigation
and study is the southern portion of the site adjacent to the northern bank of the Yarra River. It is
understood that an approximate 30 m wide parcel of land, adjacent to the river, is intended for ongoing
public access and includes a walking track with variable tree and shrub cover. The purpose of the
investigation and study was to:

e Assess likely mechanisms and contributing factors leading to localised slumping of the northern
riverbank, discussed further in this report;

e In conjunction with assessment of localised slumping instances, carry out additional ground
condition and groundwater investigation to assess general conditions and potential slumping risk
on the northern Yarra River bank adjacent to the Yarrabend site; and

e Provide advice on further assessment, monitoring measures and options to mitigate / manage the
potential for further slumping risk.

Assessment of the groundwater conditions, in the northern up-gradient site areas, was incorporated in
this study in the context of considering possible influences on groundwater conditions and bank stability
in the riverfront area.

The Yarrabend site is shown on drawing 1A, Appendix B and Figure 1 below. The approximate 18 ha
site comprises former industrial and non-industrial areas.

Figure 1: Former AMCOR area (orange) and residential areé (yellow)
North to Right
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The development areas comprise:

e  The approximate 14-ha former AMCOR paper mill over the western majority of the site including
the area west of the former Latrobe Avenue (upgraded road to be named Mills Boulevard). AMCOR
Areas east of Latrobe Avenue were limited to sub-areas fronting Heidelberg Road and a zone
between Lugton Road and the Yarra River front. The AMCOR site comprised numerous industrial
buildings, pavements, pipelines and miscellaneous industrial units.

e Anapproximate 4-ha former residential area located between Parkview Road, Latrobe Avenue and
Lugton Street. It is noted that most of the houses in this parcel were demolished in 1986 and the
area was vacant until Yarrabend development works commenced.

DP are advised by AD that, at the time of writing, a total 4 ha area of the site is owned by third parties
and not controlled by AD. A further 3.5 ha of the development have been completed and handed over
to owners.

DP was engaged by Alphington Developments Pty Ltd (AD), the developer of “Yarrabend” comprising
approximately 70% of the AMCOR paper mill site. DP have provided consulting geotechnical services
for various phases of the Yarrabend development, including civil earthworks construction and site
preparation works since 2016. It is understood that the City of Yarra (COY) and Melbourne Water (MW)
are stakeholders in the management of the riverfront area adjacent to the southern boundary of the
Yarrabend site. CSC Civil Constructions (CSC) are the civil earthworks contractor for the development.

2. Scope
The main tasks in the scope of work were:

Field Work

e Drilling of ten boreholes to variable depths, including selected sites on the terrace adjacent to the
river, and sites set back from and upgradient of the upper edge of the embankment north of the
river.

e Boreholes depths would be adjusted to straddle the expected fractured basalt aquifer and shallower
aquifer conditions adjacent to the river. Drilling depths in the order of 10 m to 15 m were expected
for the upgradient boreholes with depths in the order of 5 m to 7 m expected adjacent to the river.

e  Use of a combination of auger and air hammer drilling methods in soil and rock as necessary. Rock
conditions to be logged by examination of hammered chips, along with intermittent standard
penetration tests to examine weaker rock where possible. Disturbed and undisturbed samples to
be taken in soils at selected intervals.

e Installation of 50 mm UPVC standpipes in all boreholes, with lockable flush covers (i.e. custom
Allan key).

e Recording of eastings and northings and levels to AHD at all borehole locations with survey
equipment.

e  Supervision and logging by an experienced engineering geologist.

Report on Geotechnical Investigation and Groundwater Study , Yarrabend: Riverfront Area 79075.12.R012.Rev0
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e  Obtain water well licence/s and use of a licensed water well driller for monitoring well installation.
e  Excavation of five test pits in a former sediment basin area, to nominal depths of 2 m or prior refusal.

e Attendance to measure groundwater levels in the standpipes, on three occasions.

Groundwater and Background Information Study

e Collect and collate, historic groundwater records, including available borehole logs and monitoring
depth data across the site.

e Collate and present rainfall and river level data relevant to the site.

e Collect and collate and summarise relevant site feature information, including key below ground
pipe assets, earthworks activity summaries, development activities.

Reporting

e Prepare a report presenting the findings of the investigation and collated information from the
groundwater study, with comment on likely slumping mechanisms and contributing factors, advice
on further assessment and monitoring measures and options to manage potential further slumping
risk.

Reference information, referred to in the preparation of this report is presented in Section 9.

3. Site Description and Background
3.1 Summarised Site History

The site was procured by Australian Paper Mills in 1918 with construction of the mill in the years
thereafter for commencement of operation in 1921. Prior to APMs purchase the site formed part of the
Woodlands Estate being predominately residential and farming uses. Construction activities for the mill
reportedly included the importation of fill material to reshape the site along the Yarra River (GHD-2016).
Historical MMBW drawings show an old tributary entering the northern bank of the Yarra, discussed
later in this report. It is noted that the tributary does not form part of the current landscape. Fill was
revealed along the apparent alignment of the former tributary during site remediation works, withessed
by DP in 2017-2018. It appears that the former main drain for the AMCOR facility was located along
the alignment of the former tributary. Development and expansion of the mill was to the north towards
Heidelberg Road with the site reaching its final form in about 1981. Plans showing the tributary location
are presented in DP-2019 and are not included in this report.

3.2 Summary of Development Activity to Date

Brief descriptions of Yarrabend development works to date are presented below with sub-areas labelled
on Drawing 1A, Appendix B.

e  Above ground demolition of the AMCOR facility, with partial sub-structure removal over the majority
of the industrial area from early 2014 to late 2015, see Figure 2. This included the area south of
Lugton Avenue. Demolition of remaining industrial areas, including the buildings fronting
Heidelberg Road were completed in the latter part of 2017.

Report on Geotechnical Investigation and Groundwater Study , Yarrabend: Riverfront Area 79075.12.R012.Rev0
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Figure 2: Nearmap Image (September 2015)- North to right

e Environmental remediation of the AMCOR site including excavation of uncontrolled filling down to
the underlying natural surface. Excavated materials were assessed and categorised for offsite
removal or remediated and stockpiled for re-use. Where encountered, remaining sub-structures
were removed. This commenced in mid-2017 and continued through to late 2017 early 2018 (see
Figure 3). Suitable site-won, remediated filling was replaced over the natural surface. This was
undertaken to raise levels for development purposes and to minimise offsite disposal costs. The
filling was placed under the Level 1 Earthworks testing and inspection regime defined in AS3798 in
the latter part of 2017 and early 2018;

Figure 3: Nearmap Image (January 2018) - North to right
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e Post remediation development activities have occurred on the AMCOR site from 2018 to the
present. These have included: earthworks construction of the east-west aligned portion of Mills
Boulevard and bulk earthworks preparation of development parcels to its south, referred to as the
Workshop North area. It is noted that the floor slabs for these developments are built and they cover
most of the sites; construction of the medium rise apartment development in the north eastern
corner of the site (referred to as the Parkview Apartments) commenced in mid-2019; construction
of the medium rise development in the parcel north of the east-west section of Mills Boulevard,
referred to as the Artisan development) commenced in early 2020 (see Figure 4);

e The former residential area between the former Latrobe Avenue and Parkview Road was
remediated in 2016, including removal of filling and exposure of natural materials. Civil earthworks
and townhouse construction in this area occurred from 2017 (see initial works in Figure 3) and was
mainly complete 2019 (see Figure 4), this is referred to as the House and Land area shown on
Drawing 1A.

Figure 4 : Nearmap Image February 2020 - North to right

Two remnant paper mill structures remain on the site, visible on Drawing 1A and Figure 3, referred to
as the Wetlap building, located south of Mills Boulevard and the Boiler House, further to the south.

Works in the riverfront area have been limited to; minor pedestrian track maintenance works, infilling of
cracks at one of the slump sites, fencing to manage pedestrian access, land and bathymetry survey and
installation of a stormwater main drain in the river front area in 2017 / 2018. The main drain runs along
Latrobe Avenue and connects to a pre-existing stormwater pit and outlet structure on the northern bank
of the river. The drain currently takes run off from the house and land area and the adjacent portion of
Latrobe Avenue.

Report on Geotechnical Investigation and Groundwater Study , Yarrabend: Riverfront Area 79075.12.R012.Rev0
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Temporary stormwater sediment basins were installed at the southern end of the Latrobe Avenue in an
area to the immediate west of the road reserve in accordance with the Environmental Management Plan
approved by Council in June 2017. A copy of the relevant plan is included in Appendix B. Basins were
formed in late 2016 and backfilled in late 2019. The basins were excavated into natural soils and
periodically reconfigured to accommodate staged remediation and earthworks activities. Initial location
of the basins at the southern end of Latrobe was to accommodate the site topography and original
drainage along Latrobe Avenue to the south.

A temporary construction access road was installed, along the western half of the Yarrabend river front
for VicRoads access during construction of the Chandler Highway bridge construction project. A new
six lane bridge was constructed to the immediate west of the existing bridge between mid-2017 and late
2019. The access road was installed on the river terrace, by the bridge construction contractor. The
unsealed granular access road required re-shaping of an approximate 6 m to 7 m wide, 110 m long area
on the river terrace, about 10 m back from the bank.

Itis noted that the North Yarra Sewer Main (NYM) was re-aligned to the north of the original sewer main
in 2015. The alignment of the sewer is shown on Figures 2A, 2B and cross sections A and C in Appendix
B. The eastern portion of the original brick-lined sewer ran along the river about 30 m to 40 m north of
the northern river bank. From a point near the end of Latrobe Avenue, the sewer runs to the north west,
passing south of the Boiler House and across the Chandler Highway. Records indicate that the sewer
was tunnelled and is located 9 m to 15 m below surface. The eastern portion was reportedly relined in
the early 80’s. The western section was not relined. The sewer and manholes in the AMCOR site were
reportedly back-grouted in 2015.

3.3 Slumping Instances

Slumping of the sub-vertical, variable height, riverbank adjacent to the Yarrabend site has occurred at
the locations shown on Figure 5, referred to as Slumps A, B and C. Detailed descriptions of Slumps A
and B are provided in DP Ref: 79075.12.R.003, dated July 2019. Summarised descriptions of the
slumps are presented below, with approximate locations shown on the survey drawing extract in
Figure 5.
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Figure 5: Slump Locations and (Reeds survey drawing extract, January 2020)
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Other historical slump instances are evident on the northern and southern banks on the section of river
adjacent to the Yarrabend site. A number of these have well established trees growing on them and
occurred well before recent demolition and development activity. This was discussed in DP-July 2019.

Slump A: This area has exhibited intermittent drainage issues and wet ground (pre and post
development, reported to DP by CSC). Historical slumping was reported at this location prior to
May 2017, Ref: CDM Smith — 2019. Tension cracks at the upper edge of the riverbank have
progressed to slump movement since mid-2019.

Seepage was reported in this area in January 2019. Tension cracks were observed by DP in June
2019. Wet ground was observed in this area at this time, consistent with prolonged poor drainage
and intermittent wet ground, as shown in Plate 11 Appendix B (extract from of DP-July2019).

Surface drainage in the terrace between the embankment toe and river bank is poor due to shallow
surface depressions.

Water was observed emanating from the toe of the embankment adjacent to the terrace in January
and February 2020 and further slumping has occurred where the former tension cracks were
observed. Minor surface flow was seen trickling through depressions across the terrace and over
the slumped bank.

Soils in this localised part of the terrace are dark grey / black, consistent with organic matter
development on the surface and apparent long-term, seasonal or intermittent, moist / wet ground.

Slump B. This slumping instance reportedly occurred in the days prior to 1 January 2019. A single
tree toppled into the river. The tree was removed by Melbourne Water on 23-25 January. From ref:
CDM Smith — 2019, water was not observed emanating from the ground in the immediate slump
area but was near slump A. The slump straddled the toppled tree stump and is approximately 6 m
long and 2 m wide. The slump does not appear to be active (to be confirmed by monitoring,
discussed in Section 8).

Slump C: This slumping instance occurred on or near 31 May 2019, affecting adjacent trees located
at the river edge. One tree toppled into the river and two others were destabilised but remained
standing. One of the remaining trees was cut down on the advice of a consulting arborist/s as a
safety requirement. The stumps and root zones were left in place. The third tree remains in place.
DP was engaged by AD to assess this slumping instance and provide initial advice regarding tree
and riverbank stability in DP-2019/July. Surface water or wet ground was not observed in the area
of this slump when inspected by DP in June 2019.

Report on Geotechnical Investigation and Groundwater Study , Yarrabend: Riverfront Area 79075.12.R012.Rev0
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4. Site Conditions
41 Topography

Key topographical features in the river front area comprise:

e A variable width, slightly graded to flat terrace adjacent to the river, with its surface set 2 m to 3 m
above mean river level (5.1 m AHD);

e An approximate 7 m to 10 m high, vegetated slope rising above the northern edge of the terrace.
Survey data indicates the slope to range from 1.6:1 (H:V) to 1.8:1 (H:V); and

e  Aslightly irregular, upgradient surface rising from RL18 m to 20 m at the upper edge of the riverfront
slope to between 31 m and 32.5 m along Heidelberg Road. Total surface level differences across
the site above the riverfront slope range from approximately 10 m to 12 m.

The river terrace is approximately 15 m to 20 m wide in the western portion adjacent to the VicRoads
access track, described in Section 3.3. The eastern portion of the terrace ranges from a minimum of
approximately 5 m, near the end of Latrobe avenue, at the location of Slump C shown on Figure 5 in
Section 3.4 widening to around 10 m to 12 m to the east.

Regionally the surrounding areas rise to the north and north west across the surrounding basalt plane
which extends over 20 km to the north and north west of the Yarrabend site. The basalt terrain extends
to across Alphington Park as far as Darebin creek to the east.

It is noted that the investigation confirmed the presence of fill over basalt in the boreholes near the upper
edge of the riverfront front embankment. The fill thickness ranged from 1.6 m to 4 m with the majority of
the profile through the embankment comprising natural basalt discussed in Section 6.

4.2 Geological Setting

Geological Survey of Victoria information along with previous investigations on the site by GHD, DP and
others indicates three surface geological units in the area with overlying variably distributed filling.

Filling

Where not obscured by vegetation filling is visible at the surface in the terrace zone, below the toe of
the adjacent batter. Visual inspection of the surface soils indicated silty clay and clayey silt material with
trace foreign matter (bricks) consistent with some modification of the river bank. Note Figure 6 below
showing historic image 1920s view form the south.

Report on Geotechnical Investigation and Groundwater Study , Yarrabend: Riverfront Area 79075.12.R012.Rev0
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Figure 6 : 1920’s Aerial Image of Site and Northern Yarra River Bank viewed form the South

Historical information indicates the importation of fill early in the development of the AMCOR site. This
included apparent infill of a former tributary entering the northern bank of the Yarra River as well as
placement of fill to raise levels along the sloped embankment above the terrace. Fill over the site
predominantly comprised gravelly clay.

It is noted that fill away from the riverfront has been remediated. This involved removal down to the
natural surface, disposal of some fill and replacement of suitable fill, placed to a defined density regime

and tested. Remediated fill typically comprised clay and gravelly clay.

Quaternary Alluvium

Sandy clay, silty clay, clayey sand alluvium was encountered above the quaternary basalt intermittently
across the development. The materials were typically very stiff and dense and pale brown, to orange
brown with thicknesses typically varying from 0.5 m to 3 m. Similar alluvium was encountered in the
terrace area.

Quaternary Volcanics Basalt

The present topography and course of the Yarra River has been influenced by the extent of the erosion-
resistant basalt flows, which have infilled an ancient valley system. The basalt flows occur as multiple
events between 4.5 and 0.8 million years ago.

Report on Geotechnical Investigation and Groundwater Study , Yarrabend: Riverfront Area 79075.12.R012.Rev0
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The basalt unit on the site extends north from the bank of the river, across the development and many
kilometres north and north west of Heidelberg Road and the Chandler Highway. The northern bank of
the river is defined formed by a basalt flow boundary. It is noted that reference GHD-2013, indicates a
thick sub basaltic alluvium interlayer, between the underside of the basalt and the Silurian basement
rock. This was not identified in Ref: GHD-2016. The basalt in the area is variably weathered, with zones
of highly weathered, highly fractured rock overlying better quality, slightly weathered, high to very high
strength materials

Sands silts and clayey sands intercalated with the basalt were observed in numerous places during civil
site works, more in the southern part of the site than the north often towards the base of the basalt.

some apparent “brecciated” vesicular basalt was encountered in occasional earthworks excavations.

Silurian Siltstone

The site is underlain by Silurian age sedimentary rock generally consisting of interbedded marine
siltstone with minor sandstone (Melbourne Formation).

4.3 Surface and Drainage Conditions
4.3.1 Site Preparation and Resulting Infiltration Conditions

The main site areas are shown on Drawing 1A with sub areas labelled. In summary, site preparation
works have comprised:

e  Above ground demolition with partial sub-structure removal from early to early 2015;

e  Removal of uncontrolled fill and replacement by CSC in 2016/2017 in the area between the Wetlap
building and the Boiler House.

e The former residential area between the former Latrobe Avenue and Parkview Road was
remediated in 2016, including removal of filling and exposure of natural materials.

e Environmental remediation of the majority of the area west of Latrobe Avenue including excavation
of uncontrolled fill down to the underlying natural surface in accordance with EPA guidelines.
Excavated materials were assessed and categorised for offsite removal or remediated and
stockpiled for replacement as engineered fill. Where encountered, remaining sub-structures were
removed. This was undertaken by Enviro Pacific (EP) and commenced in mid-2017 through to late
2017. DP carried out geotechnical consulting services during the environmental remediation works.
This included progressive inspection to verify that uncontrolled fill was removed down to the surface
of the underlying natural ground, along with ongoing advice on the suitability of site won, remediated
materials for re-use as engineered fill;

e Placement of site-won remediated filling over the natural surface. This was also undertaken by
Enviro Pacific to raise levels for development purposes and to minimise offsite disposal costs. The
filling was placed under the under the Level 1 Earthworks testing and inspection regime defined in
AS3798 and implemented by DP. This fill was placed intermittently from mid October 2017 to early
2018, discussed further in later sections of this report; and

With respect to up gradient surface and sub surface soil infiltration conditions, site preparation over the
site has predominantly involved removal, remediation and replacement of uncontrolled fill with site won
engineered clay and gravelly clay fill. There are some isolated exposed basalt areas, but these are
limited.
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Temporary exposure of fractured basalt could have temporarily increased local infiltration / recharge
conditions in parts of the site. However, backfill of the remediated ground with clay fill occurred soon
after exposure of the rock, providing a low permeability seal and reducing infiltration of surface water.

The remediation process involved removal of decommissioned pipes and sub structures, with the
resultant excavations backfilled with compacted clayey soils. The former pipes and related trenches
often comprised high permeability zones. Their removal resulted in a reduction in near surface
groundwater recharge.

Post-remediation earthworks were carried out from late 2018 to present and comprised the placement
and compaction of imported ripped mudstone / siltstone, and minor site won clay fill in the following
areas:

e The East West section of Mills Boulevard:

e The Workshop North Area, where building construction and the installation of sealed surfaces and
roofs is well underway:

e The temporary access road area, west of Workshop North and the Wetlap Building:
e The area between the Wetlap building and the boiler house:

e The area to the south of the Workshop North and west of Latrobe Avenue (bulk fill works are
underway at the time of writing) including the former sediment basin area, which was backfilled in
January 2020.

The compacted fill in the above areas has a very low permeability and infiltration through the profile in
these areas will be negligible.

The prepared ground in the House and Land area comprised clay soils overlying basalt rock. Civil
earthworks and townhouse construction over this area was complete in 2019 and has resulted in sealed
roofs and pavements, with discharge to the new main drain, resulting in a significant reduction in
groundwater recharge compared to pre-demolition conditions.

The zone to the south of the former Lugton Avenue, currently comprises a thin crushed rock surface
and is used as depot by the project builder. The profile comprises predominant clay fill, or natural clay
over basalt rock. Infiltration of any precipitation of surface run off, through the profile, to the underlying
rock in this area is likely to be negligible.

The multi storey buildings adjacent to Heidelberg Road and the northern part of the Chandler Highway
were demolished through the second half of 2017. Some site shaping occurred in the northern
development parcels in 2018. Change in this area, since then, has been limited to construction of the
Parkview Apartment Development in the north east corner of the Yarrabend site. Ground surfaces in
this area typically comprise variable thickness fill over natural basalt rock. The fill composition is variable
and comprises clays, gravelly clays and clayey gravels.

It is noted that the Parkview Apartment Development includes a multi-level basement. Construction
dewatering was required during basement construction. Groundwater conditions during basement
excavation in late 2019 were consistent with the findings in Ref: James-2015 and required temporary
dewatering. With a temporary lowering of groundwater levels in the fracture basalt.

Report on Geotechnical Investigation and Groundwater Study , Yarrabend: Riverfront Area 79075.12.R012.Rev0
Heidelberg Road, Alphington 12 March 2020



m Douglas Partners

Geotechnics | Environment | Groundwater Page 12 of 28

4.3.2 Surface Drainage

Surface drainage conditions across the post demolition Yarrabend site are summarised below. The
summary is based on observations made by DP and information provided by CSC.

The overall site gradient is down to the south towards the Yarra River.

Initial earthworks activity commenced in 2016 and was focused on the House Land Area east of Latrobe
Avenue, with some initial earthworks between the Wetlap building and Boiler House. These activities
are understood to have been approved by Council and/or other relevant authorities.

CSC indicated that drainage occurred down the former council drains along Parkview Road and Latrobe
Avenue to the south.

CSC stated that a number of drains on Heidelberg Road were blocked and that a significant volume of
surface water was entering each of these streets as surface flow from Heidelberg Road. This reportedly
continued until the affected drains were cleared.

As earthworks progressed surface flows were directed from the house and land area to a basin at the
southern end of Latrobe Avenue. Surface run off in earthworks areas was limited to heavier precipitation
events. Precipitation on irregular earthworks surfaces, pad foot roller indentations etc, captures a
considerable volume, with trapped water moistening the soil surface. There were numerous occasions
where slightly over-wet materials had to be mixed with drier soils or allowed to dry back to achieve
compaction.

Surface run off from heavier precipitation events was reportedly directed from Lugton Road to temporary
basins at the southern end of Latrobe Avenue. CSC stated that water impounded in the sediment basin/s
was pumped out intermittently and used for dust suppression and earthworks conditioning.

In the area west of Latrobe Avenue, there is a depression north of the riverfront embankment and the
topography prevents overland flow to the river.

The environmental earthworks in 2017 and 2018 included formation of numerous ad-hoc localised
excavations of variable depth. A considerable proportion of rainfall in this phase was trapped in small
puddles and was absorbed into the surface soils and entered temporary local depressions. The bases
of the deeper localised depressions were predominantly set in natural basalt rock. Some infiltration of
groundwater would have entered the fractured rock mass in the limited period between formation and
backfilling with compacted site won remediated clays. Water was also pumped from these and used for
dust suppression. It is noted that much of the bulk material discarded from site for environmental
reasons was moist to wet, due to continuous watering as a dust suppression measure to manage
asbestos. Re-used soils were often wet of optimum and required dry back or mixing with drier materials
to facilitate compaction.
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4.4 Decommissioned Former North Yarra Main

The former North Yarra Sewer Main is located north of the northern bank of the Yarra River. The sewer
alignment and dimensions are shown on the Melbourne Water decommissioning plan attached in
Appendix B. The proximity of the alignment to the upper edge of the embankment north of the river is
shown on Drawing 2B. GHD-2016 shows the former NYM invert to be set around RL 4 m to 5 m AHD,
i.e. well below the groundwater surface.

Available information regarding the former sewer indicates:

e  The eastern portion of the sewer was relined in the 80s.
e  The western portion of the sewer running south of the boiler house was not relined.

e  Sampling and assessment of downgradient groundwater indicated sewer leakage prior to it being
decommissioned (carried out by JBS&G for AD).

e  The sewer was tunnelled with variable cross-sectional dimensions ranging from 0.7 m to 1.5 m.

e  Back-grouting was undertaken after installation of the new sewer in 2015/2016. It is noted that any
ongoing seepage of groundwater into the sewer, from the surrounding fractured basalt would have
ceased at that point in time, with a potential rise in standing groundwater levels.

4.5 Rainfall and River Level Data

Rainfall, river level and wind data for Melbourne from December 2018 to February 2020 are presented
in Appendix D and are summarised below:

e  Cumulative rainfall records for Melbourne in 2019 show the driest January to end May period in the
available record set. This was followed by a number of moderate rainfall events after 25 May.

e River level data, for a station in the immediate vicinity of the site shows fluctuating mean daily level
rises and falls with amplitudes in the order of 0.2 m to 0.5 m, corresponding with rainfall events.

e Slump incidents B and C occurred immediately after high daily rainfall and river level events;

0  Slump B (immediately prior Jan-1, 2019): Daily Rainfall / Hourly River Level event immediately
prior, of 42 mm and 1.4 m respectively;

0 Slump C (on or near May 31, 2019): Daily Rainfall / Hourly River Level event immediately
prior, of 25 mm and 0.75 m respectively, following the six-month, driest period on record;

e There were four events where the river gauge readings were higher than 1 m in the period from
Dec 2018 to end Dec 2019.

e  Wind gust speeds for Melbourne are shown intermittently approaching 60 km / hr in the order of 2
to 4 times per month.

¢ River Level Data, at Chandler Highway, for a seven-year period from 1998 to 2005 (Sourced from
the Department of Environment, Land Water and Planning), showed seven instances with river
levels above 2 m with a maximum of 3.6 m in 2003. The data is attached in Appendix D.

e |t is noted that the gauge datum (GHD-2016) is RL 4.8 m AHD, with level readings in excess of
approximately 2.5 m resulting in parts of the river terrace being inundated.
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5. Field Work
5.1 Drilling Investigation

Field work comprised ten boreholes with standpipe installations in each, between 26 November and
4 December 2019. A track mounted drill rig was used. The borehole locations are shown Drawing 1
attached, in Appendix B. It is noted that the borehole numbers are not sequential due to adjustment of
the nominal spread in consultation with AD.

e 2 No boreholes (DG1 and DG2) were drilled using air hammer drilling methods to depths of 15 m.
DG1 was taken through the basalt terminating in siltstone, with DG2 terminating in fractured basalt.

e 3 No boreholes (DG5, DG6, DG7) were drilled using a combination of air-blade or air-hammer and
solid flight augers, to depths of between 10 m and 15 m, terminating in natural basalt or siltstone.

e 3 No boreholes (DG4, DG12, DG16) were drilled with solid flight augers to depths of between 7 m
and 7.8 m, terminating in siltstone.

e 2 No boreholes (DG13, DG15) were drilled by hand auger, due to access difficulties on the river
bank. These were taken to depths of 5.4 m and 2.7 m respectively, terminating in inferred natural
alluvium.

Standard penetration tests (SPTs) off auger samples were taken at selected intervals in the soils. SPT’s
were also taken at selected intervals in the rock to supplement logging of hammered chips and debris.
Selected samples were photographed.

Groundwater monitoring standpipes were installed in the boreholes. Standpipe construction details are
presented on the borehole logs in Appendix C.

Water level measurements in the standpipes were made on 12 December 2019, 23 January and 21
February 2020.

Co-ordinates and ground levels at the borehole locations were established using a GPS survey unit
(datum WGS84, Zone 55H). The field work was supervised by a DP engineering geologist who was
responsible for field work co-ordination, logging of the strata encountered, and handling of the samples
collected.

5.2 Test Pit Investigation

Five test pits were excavated on 9 December 2019 at the locations shown on Drawing 1, designated
TP1 to TP5. The pits were excavated with a tracked excavator to depths of between 1 m and 2.7 m.
One pit was terminated in natural alluvium at a depth of 1.5 m, with the others terminated in natural
basalt. Samples were taken at selected intervals.

The pits were backfilled by bucket tamping the excavated spoil.
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6. Investigation Assessment Findings

Details of the conditions encountered in the boreholes are presented on the borehole logs attached in
Appendix C. These should be read in conjunction with the notes about this report attached in Appendix
A, which describe the symbols and terms used. The borehole locations are presented on Drawings 1A,
1B, 2A and 2B. It is noted that the boreholes were drilled using air hammer methods and logging of
rock conditions was by examination of rock chips. Detailed rock mass fracture properties are not
available. The conditions encountered in the boreholes were generally consistent with those expected
and comprised:

e  Variable thickness fill in all of the DP boreholes, excluding (DG1, DG15 and DG16);
e  Quaternary Volcanics Basalt, upgradient (north) of the crest of the riverfront embankment;

e  Quaternary or possibly recent alluvium in the terrace area (DG4, DG12, DG13, DG15 and DG16);
and

e Silurian Sedimentary rock, beneath the basalt in DG1 and DG6, underlying the alluvium in the
terrace area in DG4, DG12 and DG16, and underlying fill in borehole DG5.

Boreholes DG2 and DG7 were terminated in basalt.

In order to visualise conditions, geological cross-sections were prepared at four locations, perpendicular
to the longitudinal direction of the river as shown on Drawing 2A. Conditions in each area are
summarised below.

6.1 Western Riverfront Area

Relevant boreholes in this area are DG2, DG4 and DG5. Relevant cross sections are A-1 and A-2 and
B1. Borehole data from Ref: GHD-2013 (BHNY21 and BHNY22) is also presented on Cross Section
A1. An extract of Section A2 is presented in Figure 7.

NTTE

Figure 7 : Cross Section A2 Extract (see Appendix B for full cross section drawing)
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Available data indicates minor engineered clay fill to a depth of 0.9 m in DG2, in the zone just south of
the boiler house. It is noted that the fill at this location was removed and replaced during remediation
works in 2017. The rock was typically highly to moderately weathered with occasional extremely
weathered zones. Strengths ranged from low to very high. From visual inspection the basalt extends
to the crest of the riverbank.

The fill in borehole DG4 was 2.5 m thick and comprised stiff gravelly clay. The fill overlay a 3.8 m thick
layer of natural, very stiff clay alluvium, overlying very low strength siltstone. The surface of the siltstone
appears to rise adjacent to the river and fall away to the north (see cross section A1).

Cross section B-1 indicates gravel fill overlying clay fill to a depth of 2.9 m over residual Silurian clay

over siltstone. At the location of cross section B2, the terrace alluvium ceases and interfaces with the
Silurian unit without interfacing with the natural basalt

6.2 Central Area River Front Area Slump C

Relevant boreholes in this area are DG1, DG6, DG12 and DG13. Relevant cross sections are C-1 and
C-2. An extract of cross-section C-2 is presented in Figure 8.
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Figure 8 : Cross Section C-2 Extract (see Appendix B for full cross section drawing)

In this area the edge of the basalt flow interfaces with the fill and natural alluvium in the terrace zone.
The surface of the siltstone falls away to the north (see borehole DG1 and cross-section C2-2, Appendix
B). The embankment and apparent edge of the basalt flow are at their closest to the river at this location.
It appears that there is a local peak in the Silurian surface around DG5 and DG6.
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The fill above the basalt at the crest (DG6) was 4 m thick and comprised stiff gravelly clay.
The clay fill in DG12 was 2 m thick very stiff to hard and overlie firm natural alluvium over stiff inferred

residual Silurian clay. The adjacent borehole (DG13) revealed minor fill over very stiff natural clay
alluvium. A firm clay band was encountered near the water table, i.e. around 2.2 m in DG13.

6.3 Eastern Riverfront — Slump A: Area

The boreholes in this area are DG, DG15 and DG16. Relevant cross sections are D-1 and D-2. An
extract of cross-section D-2 is presented in Figure 9.
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Figure 9 : Cross Section C-2 Extract (see Appendix B for full cross section drawing)

Relevant edge of the basalt flow appears to interface with the natural alluvium in the terrace zone
adjacent to the river. There is minor clay fill (1 m thickness) above the natural residual volcanic clays at
the embankment crest. The embankment toe and edge of the basalt flow are located about 12 m to
15 m from the river. Groundwater was observed emanating from the toe of the bank at this point,
consistent with the water level in standpipe DG7.

The surface horizon in DG15 comprised low plasticity clay and was firm and wet below a depth of
0.3 m. The underlying high plasticity clays were stiff and drier than the upper horizon. The moisture
profile in DG15 is consistent with the development of perched water in the upper horizon above the
heavier clay sub-soils. The elevated moisture is due to surface water flowing across the terrace from
the toe of the embankment.
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Borehole DG16 indicated clay alluvium with a highly weathered basalt band between 3.3 m and 4.2 m.
The apparent intercalated sequence of alluvium and weathered basalt is consistent with conditions
encountered in construction excavations elsewhere at Yarrabend. Intercalated volcanic and alluvial
materials were encountered in the lower parts of the quaternary basalt flow. The above alluvial
sequence overlies the siltstone at a depth of 6.4 m. Wet soils were encountered between 1.8 m and
3.3 minclay alluvium above the basalt band. The underlying soils did not appear to be moisture affected.
The surface horizon in borehole DG16 was dry and not moisture affected at the time of the investigation.

6.4 Sediment Basin Test Pits

From visual observation the basins were excavated below original level with some of the excavated
clays used to form perimeter embankments. At the time the investigation there were two basins with an
embankment separating them. TP1 to TP4 were excavated through the basin floors, which were dry.
TP5 was excavated through the southern embankment, which was approximately 2 m high. The pits
revealed alluvial soils over quaternary basalt.

The pits excavated through the basin floors indicated alluvium above the basalt varying from 0.3 m to
1.7 m. The alluvium comprised sandy clay and fine sand with clay. Consistencies were very stiff or hard.
Moisture at the surface was typically dry, becoming moist towards the base of the layer.

The embankment materials in TP5 comprised hard, dry clay fill to a depth of 1.1 m, over firm moist to
wet gravelly clay fill to 1.9 m, over frim moist to wet natural clay alluvium to a depth of 2.6 m.

Basalt at the base of the pits was highly to moderately weathered and was encountered at depths of
between 0.3 m and 2.6 m, typically 1 mto 1.7 m.

7. Groundwater

7.1 Historical Groundwater Data

Historical groundwater data was obtained from: DP- October 2019, DP - November 2019, GHD - August
2013, and GHD- May 2016. Reference details provided in Section 9.

Standpipe data was extracted from each of the above reports including, co-ordinates, surface RL to
AHD (m), standpipe installation date, screened interval and groundwater depths for each reading. The
data was collected at various times between 2008 and 2016. All of the standpipes were removed during
the site demolition or remediation works.

The data was collated in a spread sheet and presented on Drawing 1C, showing borehole locations,
groundwater RL and reading dates.
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7.2 DP 2019/ 2020 Groundwater Data

Standpipes were installed in the DP November / December 2019 boreholes.

recorded in the standpipes are presented in Table 1.

Table 1: Standpipe Groundwater Levels

Page 19 of 28

Groundwater levels

Borehole RL Ground Screened Water Depth RL of
Number Surface Interval Depth Date of Measurement Below Surface Water
(m) AHD (m) (m) (m) AHD
12 December 2019 53 10.94
DG1 16.2 5-13.5 23 January 2020 54 10.84
21 February 2020 5.21 11.03
12 December 2019 5.52 12.93
DG2 18.4 4-13.5 23 January 2020 5.4 13.05
21 February 2020 5.39 13.06
12 December 2019 5 5.47
DG4 10.5 3-5 23 January 2020 4.05 6.42
21 February 2020 4.6 5.87
12 December 2019 4.44 7.33
DG5 11.8 4-10 23 January 2020 3.25 8.52
21 February 2020 3.86 7.91
12 December 2019 8.79 9.93
DG6 18.7 5.5-15 23 January 2020 8.75 9.97
21 February 2020 8.95 9.77
12 December 2019 9.38 9.88
DG7 19.3 5.5-15 23 January 2020 9.32 9.94
21 February 2020 9.22 10.04
12 December 2019 2.35 8.17
DG12 10.5 2.5-45 23 January 2020 2.33 8.19
21 February 2020 2.44 8.08
12 December 2019 1.42 6.79
DG13 9.4 2-4 23 January 2020 1.26 6.95
21 February 2020 1.1 71
12 December 2019 - -
DG8 18 - 23 January 2020 - -
21 February 2020 8.88 9.2
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Initial water level readings are indicated on the relevant borehole logs in Appendix C and are presented
on the cross-section drawings. The latter give a representation of the aquifer conditions and proximity
to the riverfront embankment and Yarra River. The significance of the data is discussed in Section 8.

8. Discussion

The recent and historical (pre-demolition) slumps evident on the northern bank of the Yarra River
adjacent to the Yarrabend development, are limited to approximate 1 m to 3 m wide strips back from the
sub-vertical, 2 m to 3 m high, river bank. The slumps have occurred through the outer edge of the natural
terrace deposit.

The slumping is restricted to the outer edge of the terrace without evidence of larger slips away from the
bank.

There are no visually apparent active or recent slumps or landslip instances occurring in the
embankment above the northern edge of the river terrace. The embankment ranges in height from 8 m
to 10 m with slopes ranging from 1.6:1 H:V to 1.8 H:V. Boreholes DG6 and DG7 drilled at the
embankment crest indicated surface fill over natural basalt rock extending well below the embankment
toe and adjacent terrace soils.

Subject to visual monitoring of the embankment to confirm ongoing stability, the river edge slumping
instances are the focus of this discussion and the adjacent embankment is not further discussed.

8.1 General Causes of River Bank Erosion

Rivers are dynamic systems and the factors controlling their formation are complex and interrelated.
Factors include, river flows, sedimentation, geology and vegetation extent. As these factors change
over time, river systems respond by changing their shape and form. In stable rivers the rate of these
changes is generally slow.

River bank formation is a natural process. Even stable river systems have some eroding banks, albeit
at a slower rate and on a smaller scale than unstable systems.

Fluctuations in river levels and occasional flooding can affect banks as well as land uses with bank
responses.

Stream bank erosion processes generally fall into two main groups, i.e. bank scour and mass failure. In
many cases of bank instability both will be evident. Often with either scour or mass failure being
dominant. Bank scour is the direct removal of bank materials by the physical action of flowing water.
Less common in lower reaches of stable systems.

Mass failure includes bank collapse and slumping, where masses of bank material become unstable
and topple or slide into the river channel, in single events. Mass failure is often dominant in the lower
reaches of large rivers, often occurs in association with scouring of lower banks.
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Factors which can affect bank alteration processes comprise:

a) stream bed lowering or infill

b) rises in river levels, or inundation of bank soils followed by rapid drops in river levels
c) moisture increases or saturation of bank materials from off-stream sources

d) redirection and acceleration of flow around obstructions, debris or vegetation within the stream
channel

e) removal or disturbance of vegetation from stream banks

f) bank soil characteristics such as localised higher permeability seams or zones or poor drainage in
materials prone to softening within the bank profile

g) wave action generated by wind or boat wash;

h) intense rainfall/surface drainage events that affect bank materials;

The process is complex. Careful inspection can narrow down, but rarely pinpoint a single cause of
instability.

Bank scour is the direct removal of bank materials by the physical action of flowing water and the
sediment that it carries. As flow speed increases, the erosive power of flowing water also increases and
scour may occur. Increases in flow speed can be the result of natural (e.g. from d, f and h) and/or human
induced processes (e.g. a and e). Undercutting of the bank toe is an obvious sign of scour processes.
Effective strategies for combating scour are generally aimed at reducing flow speed through
revegetation and in some cases through strategic bank or channel works. Mass failure describes the
various mechanisms of bank erosion that result in sections of the bank sliding or toppling into the stream.

Mass failure is sometimes described as collapse or slumping. Bare and near-vertical banks or areas of
slumped bank materials are obvious signs of these processes. The causes of these types of failures are
often difficult to determine but can include natural (e.g. b or f) and/or human factors (e.g. ¢, e or g).
Collapse following undermining of the bank toe and slumping as a result of saturation after flooding are
common examples of mass failure.

It is noted that pore-water pressures within the soil are a significant factor in most cases of slope
instability, particularly when rapid changes or differential pressures develop. In addition to pore
pressures, soil moisture condition is also a significant factor to the stability of the bank. It is noted that
moisture variation is a key factor. While dry conditions result in increased suction and increased strength
in clay profiles, the clay soils are reactive and prone to shrink-swell behaviour. Dry weather leads to
potential for shrinkage cracks and soil structure changes that increase infiltration rates and water
pathways into the profile and form tension cracks where water pressures can drive soil movements.
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8.2 Mechanisms and Factors Contributing to Slump Instances

From the available information slumping instances, A B and C are consistent with the mass failure or
bank collapse described in Section 8.1. As previously mentioned the slumps are restricted to the zone
just back from steep bank edges. There are a number of probable contributing factors.

Upgradient groundwater conditions, resulting from general surface infiltration and, in particular, the
sediment basins, were nominated as the key factor contributing to the slumping instances by the City of
Yarra’s consultants (Alluvium-2019). The investigation and study indicate that upgradient groundwater
conditions are a probable contributing factor in the slumping instances but one of a number. Due to the
complexity of the geology, hydrogeology, variable vegetation conditions, historical slumping instances
and modified site conditions it is not possible to pinpoint a single cause. While the geometry and interface
shapes of the geological units vary along the river, key characteristics for the slump sites include:

e Near vertical, 2.5 m to 3 m high river edge banks, with a relatively flat terrace extending behind the
bank to the toe of the adjacent embankment;

e  Minor surface fill overlying natural alluvial materials extending below adjacent mean river level, over
Silurian sedimentary rock;

e A basalt flow edge, forming an approximate 7 m to 10 m high, natural basalt rock embankment to
the north of the terrace alluvium, with a thickening basalt unit rising and extending many km’s to
the north and north west of the northern river bank.

e A mean river level at 5.1 m, with occasional river level variations in the order 1 m to 2 m and less
frequent but recorded instances of peak levels between 2.5 m and 3.5 m. A number of these would
have inundated significant part of the terrace.

e The presence of groundwater in the fractured basalt aquifer to the north of the riverbank, interacting
with the terrace alluvium, resulting in groundwater levels in the terrace ranging from RL 5.5 m to
7.8 m AHD and exhibiting some fluctuation, in recent measurements. It is noted that soil moisture
conditions in the alluvium, at the borehole locations were variable. This is consistent with
predominant clay alluvium, with local higher permeability seems and lenses.

e  From the boreholes the terrace soils were typically stiff to very stiff with localised firm zones.

e From the investigation fill materials do not appear to be a significant factor contributing to the slump
instances.

Groundwater conditions are discussed further in Section 8.3.

Comment on the significance of site-specific factors are presented below.
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Table 2: Slump Instance Comment on Significance of Factors

Factor Description Comment
a) Su'b vertical bar'1k edges with This is a key factor. No active slumping is evident in river edge
heights exceeding around 2 m to 3 . .
m above mean river level. areas .that have been made flatter through previous historical
slumping.
a) stream bed lowering or infill No information confirming this. Would require historical bathymetry
data.
Probable contributing factor. Note that slumps B and C occurred after
river level peaks, in December 2018 and May 2019. Consistent with

b) Rises inriver levels, or inundation fluctuating GW levels in standpipes near the river edge, historical and

of bank sails followed by rapid recent (MW5, MW4, DG4). Note that historical slumps are evident
drops in river levels near these boreholes. See Plate 1 Appendix B, extracted from DP
report -July 2019.
Probable contributing factor.
Up-gradient standing water levels are influencing soil moisture
conditions in the areas of the slumps. The investigation has
demonstrated likely hydraulic influence between groundwater in the
fractured basalt unit and the soil in the terrace areas near Slumps A
and C.

c) moisture increases or saturation of
bank materials from off-stream The historical data is variable, but there is evidence historical
SOUFGES occurrence of groundwater in the terrace soils before.  Historical

data in MW4, MW5 JBS&G21 is consistent with previous elevated
water in the terrace. It noted that organic soil development and
absence of shrub vegetation under the Oak trees, near slump A is
consistent with long term seasonal or intermittent wet ground.
Upgradient groundwater conditions are inconclusive in demonstrating
that recent upgradient conditions have caused the recent
groundwater level increases, discussed in Section 8.3.

d) redirection and acceleration of flow
around obstructions, debris or
vegetation within the stream No information demonstrating this.
channel

e) removal or disturbance of Not aware of significant removal other than toppled trees, where root
vegetation from stream banks systems were left in place as far as practicable.

f)  bank soil characteristics such as The terrace soils exhibit permeability variation consistent with alluvial
localised higher permeability deposits. Soil strengths are not an apparent factor with soils in the
seams or zones or poor drainage near slump boreholes typically exhibiting stiff to very stiff consistency.
in materials prone to softening This points to bank height, sub vertical inclination and variation in
within the bank profile groundwater levels through river fluctuation and upgradient

conditions.
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8.3 Upgradient Groundwater Influences
Groundwater level data is presented on Drawing 1C Appendix B.

The key upgradient groundwater feature is the fractured basalt rock and the interface between the
southern edge of the basalt flow boundary / embankment and the river terrace alluvial deposit.

It is evident from recent groundwater levels measured in the boreholes located in the embankment crest
areas, in conjunction with the levels recorded in the river terrace that there is hydraulic connection
between the fractured basalt aquifer and the alluvium in the terrace. This is illustrated on the cross-
section drawings in Appendix B.

At the time of writing water is emanating from the toe of the embankment, adjacent to and just above
the adjacent terrace. The water is trickling down to the river over slump A. This has developed since
December 2019 and January 2020.

Key conclusions from the data are:

River front area West of Latrobe Avenue:

e Recent groundwater level readings and comparison with historic upgradient levels indicates
consistency between recent and historical data;

e The levels in standpipes in the river front area (DG4, DG5) indicate levels well below the terrace
surface and well below the upper bank zone.

e Upgradient groundwater levels do not appear to be a contributing factor to bank stability in this area
at the time of writing.

River front area East of Latrobe Avenue:

e Groundwater levels in the crest area (DG6 and DG7) and adjacent terrace (DG12, DG13, DG15
and DG16) indicated groundwater levels in the terrace about 2 m to 2.5 m higher than adjacent
mean river level, representing a likely contributing factor to adjacent slump activity.

e Historical groundwater data is not available in the crest area and it cannot be determined if these
recent levels are unprecedented.

e There is evidence that the conditions have occurred before
o The level in JBSG21 from 2016 is consistent with the recent readings in DG15 and DG15
without significant change between then and now.
o As previously stated the organic soil under the Oak trees is consistent with localised
intermittent wet / swampy ground.

e The present groundwater levels in the eastern part of the terrace are a probable contributing factor
to slump activity.
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Upgradient site factors contributing to the groundwater conditions in the current eastern terrace area
include:

The presence of compacted site won and imported clay fill over a significant proportion of the
upgradient site, minimising surface infiltration pathways;

Sealed surfaces across the House and Land Area, since 2019, reducing infiltration in this zone in
comparison to historical conditions;

Removal of most of the former below ground services and associated drainage pathways from the
site during the remediation phase in 2017/2018.

Potential infiltration of water through the sediment basins located at the southern end of Latrobe
Avenue. It is noted that City of Yarra’s consultant (Alluvium-2019) nominate this as the key
contributing factor influencing groundwater conditions in the river front area. The available data is
not considered conclusive on this aspect. The profile underlying the basins comprise low
permeability natural clay. The soils were generally dry and were not consistent with long term water
infiltration. Seepage losses through an intermittently filled basin with a low permeability clay
subgrade are unlikely to significantly contribute to the conditions in the underlying fractured basalt
aquifer. It is further noted that the basins were managed in a way that minimised stored volumes,
by using the water for moisture conditioning and dust suppression. Inflows were mitigated due the
irregular surfaces during remediation. A proportion of water falling on the ground is absorbed into
the surface soils, as discussed in Section 4.3.2.

Significant contribution from the basins would require significant high permeability zones in the
basin floors and these were not identified.

Itis noted that downgradient borehole DG1 did not indicate elevated water, with level approximately
consistent with historical levels.

Backfilling the basins has eliminated any potential groundwater recharge pathways.

As mentioned in Section 4.4, the invert depth and location of the unlined western portion of the former
North Yarra Sewer Main is a potential contributing factor to altered conditions in the eastern crest and
terrace zone. With a reported invert level around 4 m to 5 m AHD, any infiltration into the old brick lined
sewer would have reduced groundwater levels in the fractured basalt for decades. The suspected
dewatering affect would have ceased when the sewer was back grouted as a decommissioning measure
in 2015/2016.

It is noted that there are numerous possible unidentified natural or former industrial features that could
be contributing to groundwater conditions. This includes the possibility of localised high-level perched
water features in the natural basalt encountered elsewhere on the site (the Parkview apartment site) or
natural fluctuation.

Further planned groundwater monitoring could assist in identifying possible influences.
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8.4 Further Action

Considering the ground profiles, groundwater conditions, recent and historical (pre-demolition) slumping
instances, different approaches are recommended for three different the three terrace zones defined
below. Further groundwater monitoring is required to define conditions and AD have instructed DP to
install automated water level loggers for six targeted boreholes, with ongoing manual measurements
required in the other four standpipes.

It is noted that bathymetry data (river floor levels) were recently collected for the relevant stretch of river.
The data will be used to revise the cross-section drawings and as input for stability analysis.

8.41 Area West of Latrobe Avenue

From visual observation, geotechnical and groundwater condition information, there does not appear to
be a bank stability issue in this area at present.

It is suggested that ongoing measures include periodic groundwater level checks in the relevant
borehole standpipes and periodic visual inspection of the riverbank and adjacent embankment.

8.4.2 Central Area Slump C End of Latrobe

Relevant Cross-sections are C1 and C2, Appendix B, adjacent to Slump C. The available information
indicates potential for further movement of the existing slump and there is some uncertainty around
ongoing groundwater levels. It is also noted that the terrace is at its thinnest point at this location with
the distance between the groundwater source and river bank, the closest for the site. This is a natural
condition that increases the sensitivity of the location to upgradient groundwater variation.

It is recommended that monitoring be undertaken at this location, including groundwater levels, survey
and visual inspection, with possible consideration of temporary or long-term sub-surface drainage
depending on the outcome of the monitoring.

8.4.3 Area East of Latrobe Avenue

Relevant Cross-sections are D1 and D2, Appendix B, adjacent to Slumps A and B. The available
information indicates potential for further movement of the existing slump and the need for temporary
drainage to mitigate the effect of the water emanating from the toe of the adjacent embankment and
flowing across the surface to the current Slump A. It is understood that installation of the temporary sub-
soil drain is occurring at the time of writing.

It is recommended that monitoring be undertaken at this location, including groundwater levels, survey
and visual inspection, with possible consideration of long-term sub surface drain installation depending
on the outcome of the monitoring.
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10. Limitations

Douglas Partners (DP) has prepared this report for the Yarrabend River Frontage as instructed by
Alphington Developments Pty Ltd. The work was carried out under DP’s Conditions of Engagement.
This report is provided for the exclusive use of for this project only and for the purposes as described
in the report. It should not be used by or relied upon for other projects or purposes on the same or other
site or by a third party. Any party so relying upon this report beyond its exclusive use and purpose as
stated above, and without the express written consent of DP, does so entirely at its own risk and without
recourse to DP for any loss or damage. In preparing this report DP has necessarily relied upon
information provided by the client and/or their agents.

The results provided in the report are indicative of the sub-surface conditions on the site only at the
specific sampling and/or testing locations, and then only to the depths investigated and at the time the
work was carried out. Sub-surface conditions can change abruptly due to variable geological processes
and also as a result of human influences. Such changes may occur after DP’s field testing has been
completed.

DP’s advice is based upon the conditions encountered during this investigation. The accuracy of the
advice provided by DP in this report may be affected by undetected variations in ground conditions
across the site between and beyond the sampling and/or testing locations.

This report must be read in conjunction with all of the attached and should be kept in its entirety without
separation of individual pages or sections. DP cannot be held responsible for interpretations or
conclusions made by others unless they are supported by an expressed statement, interpretation,
outcome or conclusion stated in this report.

This report, or sections from this report, should not be used as part of a specification for a project, without
review and agreement by DP. This is because this report has been written as advice and opinion rather
than instructions for construction.

The scope for work for this investigation/report did not include the assessment of surface or sub-surface
materials or groundwater for contaminants.

Douglas Partners Pty Ltd
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About this Report

Introduction

These notes have been provided to amplify DP's
report in regard to classification methods, field
procedures and the comments section. Not all are
necessarily relevant to all reports.

DP's reports are based on information gained from
limited subsurface excavations and sampling,
supplemented by knowledge of local geology and
experience.  For this reason, they must be
regarded as interpretive rather than factual
documents, limited to some extent by the scope of
information on which they rely.

Copyright

This report is the property of Douglas Partners Pty
Ltd. The report may only be used for the purpose
for which it was commissioned and in accordance
with the Conditions of Engagement for the
commission supplied at the time of proposal.
Unauthorised use of this report in any form
whatsoever is prohibited.

Borehole and Test Pit Logs

The borehole and test pit logs presented in this
report are an engineering and/or geological
interpretation of the subsurface conditions, and
their reliability will depend to some extent on
frequency of sampling and the method of drilling or
excavation. Ideally, continuous undisturbed
sampling or core drilling will provide the most
reliable assessment, but this is not always
practicable or possible to justify on economic
grounds. In any case the boreholes and test pits
represent only a very small sample of the total
subsurface profile.

Interpretation of the information and its application
to design and construction should therefore take
into account the spacing of boreholes or pits, the
frequency of sampling, and the possibility of other
than 'straight line' variations between the test
locations.

Groundwater

Where groundwater levels are measured in

boreholes there are several potential problems,

namely:

e In low permeability soils groundwater may
enter the hole very slowly or perhaps not at all
during the time the hole is left open;

e A localised, perched water table may lead to
an erroneous indication of the true water
table;

e Water table levels will vary from time to time
with seasons or recent weather changes.
They may not be the same at the time of
construction as are indicated in the report;
and

e  The use of water or mud as a drilling fluid will
mask any groundwater inflow. Water has to
be blown out of the hole and drilling mud must
first be washed out of the hole if water
measurements are to be made.

More reliable measurements can be made by
installing standpipes which are read at intervals
over several days, or perhaps weeks for low
permeability soils. Piezometers, sealed in a
particular stratum, may be advisable in low
permeability soils or where there may be
interference from a perched water table.

Reports

The report has been prepared by qualified
personnel, is based on the information obtained
from field and laboratory testing, and has been
undertaken to current engineering standards of
interpretation and analysis. Where the report has
been prepared for a specific design proposal, the
information and interpretation may not be relevant
if the design proposal is changed. If this happens,
DP will be pleased to review the report and the
sufficiency of the investigation work.

Every care is taken with the report as it relates to
interpretation of subsurface conditions, discussion
of geotechnical and environmental aspects, and
recommendations or suggestions for design and
construction. However, DP cannot always
anticipate or assume responsibility for:

e Unexpected variations in ground conditions.
The potential for this will depend partly on
borehole or pit spacing and sampling
frequency;

e Changes in policy or interpretations of policy
by statutory authorities; or

e The actions of contractors responding to
commercial pressures.

If these occur, DP will be pleased to assist with

investigations or advice to resolve the matter.
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About this Report

Site Anomalies

In the event that conditions encountered on site
during construction appear to vary from those
which were expected from the information
contained in the report, DP requests that it be
immediately notified. Most problems are much
more readily resolved when conditions are
exposed rather than at some later stage, well after
the event.

Information for Contractual Purposes
Where information obtained from this report is
provided for tendering purposes, it is
recommended that all information, including the
written report and discussion, be made available.
In circumstances where the discussion or
comments section is not relevant to the contractual
situation, it may be appropriate to prepare a
specially edited document. DP would be pleased
to assist in this regard and/or to make additional
report copies available for contract purposes at a
nominal charge.

Site Inspection

The company will always be pleased to provide
engineering inspection services for geotechnical
and environmental aspects of work to which this
report is related. This could range from a site visit
to confirm that conditions exposed are as
expected, to full time engineering presence on
site.
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Cone Penetration Tests

Introduction

The Cone Penetration Test (CPT) is a
sophisticated soil profiling test carried out in-situ.
A special cone shaped probe is used which is
connected to a digital data acquisition system.
The cone and adjoining sleeve section contain a
series of strain gauges and other transducers
which continuously monitor and record various soil
parameters as the cone penetrates the soils.

The soil parameters measured depend on the type
of cone being used, however they always include
the following basic measurements

e  Cone tip resistance Qe
e  Sleeve friction fs
e Inclination (from vertical) i
e  Depth below ground z
[
Triaxial Geophones = —.
or Accelerometer
(Vp 8Vg) —— |
—1—— Inclinometer (I & ly)
— Thermister (T}
— Friction Sleeve (Fg)
Load Cells
«—— Pore Pressure
Porous Filter = Transducer (U}
Element N
| vt—— Cone Tip (Qc)

Figure 1: Cone Diagram

The inclinometer in the cone enables the verticality
of the test to be confirmed and, if required, the
vertical depth can be corrected.

The cone is thrust into the ground at a steady rate
of about 20 mm/sec, usually using the hydraulic
rams of a purpose built CPT rig, or a drilling rig.
The testing is carried out in accordance with the
Australian Standard AS1289 Test 6.5.1.

Figure 2: Purpose built CPT rig

The CPT can penetrate most soil types and is
particularly suited to alluvial soils, being able to
detect fine layering and strength variations. With
sufficient thrust the cone can often penetrate a
short distance into weathered rock. The cone will
usually reach refusal in coarse filling, medium to
coarse gravel and on very low strength or better
rock. Tests have been successfully completed to
more than 60 m.

Types of CPTs

Douglas Partners (and its subsidiary GroundTest)
owns and operates the following types of CPT
cones:

Type Measures

Standard Basic parameters (qc, fs, i & z)

Piezocone Dynamic pore pressure (u) plus
basic parameters. Dissipation
tests estimate consolidation
parameters

Conductivity | Bulk soil electrical conductivity
(o) plus basic parameters

Seismic Shear wave velocity (Vs),

compression wave velocity (V,),
plus basic parameters

Strata Interpretation

The CPT parameters can be used to infer the Sail
Behaviour Type (SBT), based on normalised
values of cone resistance (Qt) and friction ratio
(Fr). These are used in conjunction with soil
classification charts, such as the one below (after
Robertson 1990)
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Cone Penetration Tests
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Figure 3: Soil Classification Chart

DP's in-house CPT software provides computer
aided interpretation of soil strata, generating soll
descriptions and strengths for each layer. The
software can also produce plots of estimated soil
parameters, including modulus, friction angle,
relative density, shear strength and over
consolidation ratio.

DP's CPT software helps our engineers quickly
evaluate the critical soil layers and then focus on
developing practical solutions for the client's
project.

Engineering Applications
There are many uses for CPT data. The main
applications are briefly introduced below:

Settlement

CPT provides a continuous profile of soil type and
strength, providing an excellent basis for
settlement analysis. Soil compressibility can be
estimated from cone derived moduli, or known
consolidation parameters for the critical layers (eg.
from laboratory testing). Further, if pore pressure
dissipation tests are undertaken using a
piezocone, in-situ consolidation coefficients can be
estimated to aid analysis.

Pile Capacity

The cone is, in effect, a small scale pile and,
therefore, ideal for direct estimation of pile
capacity. DP's in-house program ConePile can
analyse most pile types and produces pile capacity
versus depth plots. The analysis methods are
based on proven static theory and empirical
studies, taking account of scale effects, pile
materials and method of installation. The results
are expressed in limit state format, consistent with
the Piling Code AS2159.

Dynamic or Earthquake Analysis

CPT and, in particular, Seismic CPT are suitable
for dynamic foundation studies and earthquake
response analyses, by profiling the low strain
shear modulus Gyp. Techniques have also been
developed relating CPT results to the risk of soil
liquefaction.

Other Applications

Other applications of CPT include ground
improvement monitoring (testing before and after
works), salinity and contaminant plume mapping

(conductivity cone), preloading studies and
verification of strength gain.
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Figure 4: Sample Cone Plot
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Rock Descriptions

Rock Strength

Rock strength is defined by the Unconfined Compressive Strength and it refers to the strength of the rock
substance and not the strength of the overall rock mass, which may be considerably weaker due to defects.

The Point Load Strength Index Is(sg) is commonly used to provide an estimate of the rock strength and site
specific correlations should be developed to allow UCS values to be determined. The point load strength
test procedure is described by Australian Standard AS4133.4.1-2007. The terms used to describe rock

strength are as follows:

Strength Term Abbreviation Unconfined Compressive Point Load Index *
Strength MPa Is(s0) MPa
Very low VL 06-2 0.03-0.1
Low L 2-6 0.1-0.3
Medium M 6-20 0.3-1.0
High H 20 - 60 1-3
Very high VH 60 - 200 3-10
Extremely high EH >200 >10

* Assumes a ratio of 20:1 for UCS to Iss). It should be noted that the UCS to Is(s) ratio varies significantly
for different rock types and specific ratios should be determined for each site.

Degree of Weathering

The degree of weathering of rock is classified as follows:

Term

Abbreviation

Description

Residual Soil

RS

Material is weathered to such an extent that it has solil
properties. Mass structure and material texture and fabric of
original rock are no longer visible, but the soil has not been
significantly transported.

Extremely weathered

XW

Material is weathered to such an extent that it has soil
properties. Mass structure and material texture and fabric of
original rock are still visible

Highly weathered

HW

The whole of the rock material is discoloured, usually by iron
staining or bleaching to the extent that the colour of the
original rock is not recognisable. Rock strength is
significantly changed by weathering. Some primary minerals
have weathered to clay minerals. Porosity may be increased
by leaching, or may be decreased due to deposition of
weathering products in pores.

Moderately
weathered

MW

The whole of the rock material is discoloured , usually by
iron staining or bleaching to the extent that the colour of the
original rock is not recognisable, but shows little or no
change of strength from fresh rock.

Slightly weathered

SW

Rock is partially discoloured with staining or bleaching along
joints but shows little or no change of strength from fresh
rock.

Fresh

FR

No signs of decomposition or staining.

Note: If HW and MW cannot be differentiat

ed use DW (see below)

Distinctly weathered

DW

Rock strength usually changed by weathering. The rock
may be highly discoloured, usually by iron staining. Porosity
may be increased by leaching or may be decreased due to
deposition of weathered products in pores.
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Rock Descriptions

Degree of Fracturing
The following classification applies to the spacing of natural fractures in diamond drill cores. It includes
bedding plane partings, joints and other defects, but excludes drilling breaks.

Term Description

Fragmented Fragments of <20 mm

Highly Fractured Core lengths of 20-40 mm with occasional fragments

Fractured Core lengths of 30-100 mm with occasional shorter and longer sections
Slightly Fractured Core lengths of 300 mm or longer with occasional sections of 100-300 mm
Unbroken Core contains very few fractures

Rock Quality Designation
The quality of the cored rock can be measured using the Rock Quality Designation (RQD) index, defined
as:

RQD % = cumulative length of 'sound' core sections > 100 mm long
total drilled length of section being assessed

where 'sound' rock is assessed to be rock of low strength or stronger. The RQD applies only to natural
fractures. If the core is broken by drilling or handling (i.e. drilling breaks) then the broken pieces are fitted
back together and are not included in the calculation of RQD.

Stratification Spacing
For sedimentary rocks the following terms may be used to describe the spacing of bedding partings:

Term Separation of Stratification Planes
Thinly laminated <6 mm

Laminated 6 mm to 20 mm

Very thinly bedded 20 mm to 60 mm

Thinly bedded 60 mmto 0.2 m

Medium bedded 0.2mto 0.6 m

Thickly bedded 0.6mto2m

Very thickly bedded >2m
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Sampling Methods

Sampling

Sampling is carried out during drilling or test pitting
to allow engineering examination (and laboratory
testing where required) of the soil or rock.

Disturbed samples taken during drilling provide
information on colour, type, inclusions and,
depending upon the degree of disturbance, some
information on strength and structure.

Undisturbed samples are taken by pushing a thin-
walled sample tube into the soil and withdrawing it
to obtain a sample of the soil in a relatively
undisturbed state. Such samples yield information
on structure and strength, and are necessary for
laboratory determination of shear strength and
compressibility. Undisturbed sampling is generally
effective only in cohesive soils.

Test Pits

Test pits are usually excavated with a backhoe or
an excavator, allowing close examination of the in-
situ soil if it is safe to enter into the pit. The depth
of excavation is limited to about 3 m for a backhoe
and up to 6 m for a large excavator. A potential
disadvantage of this investigation method is the
larger area of disturbance to the site.

Large Diameter Augers

Boreholes can be drilled using a rotating plate or
short spiral auger, generally 300 mm or larger in
diameter commonly mounted on a standard piling
rig. The cuttings are returned to the surface at
intervals (generally not more than 0.5 m) and are
disturbed but usually unchanged in moisture
content. Identification of soil strata is generally
much more reliable than with continuous spiral
flight augers, and is usually supplemented by
occasional undisturbed tube samples.

Continuous Spiral Flight Augers

The borehole is advanced using 90-115 mm
diameter continuous spiral flight augers which are
withdrawn at intervals to allow sampling or in-situ
testing. This is a relatively economical means of
drilling in clays and sands above the water table.
Samples are returned to the surface, or may be
collected after withdrawal of the auger flights, but
they are disturbed and may be mixed with soils
from the sides of the hole. Information from the
drilling (as distinct from specific sampling by SPTs
or undisturbed samples) is of relatively low

reliability, due to the remoulding, possible mixing
or softening of samples by groundwater.

Non-core Rotary Drilling

The borehole is advanced using a rotary bit, with
water or drilling mud being pumped down the drill
rods and returned up the annulus, carrying the drill
cuttings. Only major changes in stratification can
be determined from the cuttings, together with
some information from the rate of penetration.
Where drilling mud is used this can mask the
cuttings and reliable identification is only possible
from separate sampling such as SPTs.

Continuous Core Drilling

A continuous core sample can be obtained using a
diamond tipped core barrel, usually with a 50 mm
internal diameter. Provided full core recovery is
achieved (which is not always possible in weak
rocks and granular soils), this technique provides a
very reliable method of investigation.

Standard Penetration Tests

Standard penetration tests (SPT) are used as a
means of estimating the density or strength of soils
and also of obtaining a relatively undisturbed
sample. The test procedure is described in
Australian Standard 1289, Methods of Testing
Soils for Engineering Purposes - Test 6.3.1.

The test is carried out in a borehole by driving a 50
mm diameter split sample tube under the impact of
a 63 kg hammer with a free fall of 760 mm. It is
normal for the tube to be driven in three
successive 150 mm increments and the 'N' value
is taken as the number of blows for the last 300
mm. In dense sands, very hard clays or weak
rock, the full 450 mm penetration may not be
practicable and the test is discontinued.

The test results are reported in the following form.

e In the case where full penetration is obtained
with successive blow counts for each 150 mm
of, say, 4, 6 and 7 as:

4,6,7
N=13

e In the case where the test is discontinued
before the full penetration depth, say after 15
blows for the first 150 mm and 30 blows for
the next 40 mm as:

15, 30/40 mm
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Sampling Methods

The results of the SPT tests can be related
empirically to the engineering properties of the
soils.

Dynamic Cone Penetrometer Tests /

Perth Sand Penetrometer Tests

Dynamic penetrometer tests (DCP or PSP) are
carried out by driving a steel rod into the ground
using a standard weight of hammer falling a
specified distance. As the rod penetrates the soll
the number of blows required to penetrate each
successive 150 mm depth are recorded. Normally
there is a depth limitation of 1.2 m, but this may be
extended in certain conditions by the use of
extension rods. Two types of penetrometer are
commonly used.

e  Perth sand penetrometer - a 16 mm diameter
flat ended rod is driven using a 9 kg hammer
dropping 600 mm (AS 1289, Test 6.3.3). This
test was developed for testing the density of
sands and is mainly used in granular soils and
filling.

e Cone penetrometer - a 16 mm diameter rod
with a 20 mm diameter cone end is driven
using a 9 kg hammer dropping 510 mm (AS
1289, Test 6.3.2). This test was developed
initially for pavement subgrade investigations,
and correlations of the test results with
California Bearing Ratio have been published
by various road authorities.
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Soil Descriptions

Description and Classification Methods
The methods of description and classification of
soils and rocks used in this report are generally
based on Australian Standard AS1726:2017,
Geotechnical Site Investigations. In general, the
descriptions include strength or density, colour,
structure, soil or rock type and inclusions.

Soil Types

Soil types are described according to the
predominant particle size, qualified by the grading
of other particles present:

The proportions of secondary constituents of soils
are described as follows:

In fine grained soils (>35% fines)

Type Particle size (mm)
Boulder >200
Cobble 63 - 200
Gravel 2.36 - 63
Sand 0.075 - 2.36
Silt 0.002 - 0.075
Clay <0.002

The sand and gravel sizes can be further
subdivided as follows:

Type Particle size (mm)
Coarse gravel 19-63
Medium gravel 6.7-19

Fine gravel 2.36-6.7
Coarse sand 0.6 -2.36
Medium sand 0.21-0.6
Fine sand 0.075-0.21

Definitions of grading terms used are:

e Well graded - a good representation of all
particle sizes

e Poorly graded - an excess or deficiency of
particular sizes within the specified range

e Uniformly graded - an excess of a particular
particle size

e Gap graded - a deficiency of a particular
particle size with the range

Term Proportion Example
of sand or
gravel
And Specify Clay (60%) and
Sand (40%)
Adjective >30% Sandy Clay
With 15 - 30% Clay with sand
Trace 0-15% Clay with trace
sand
In coarse grained soils (>65% coarse)
- with clays or silts
Term Proportion Example
of fines
And Specify Sand (70%) and
Clay (30%)
Adjective >12% Clayey Sand
With 5-12% Sand with clay
Trace 0-5% Sand with trace
clay
In coarse grained soils (>65% coarse)
- with coarser fraction
Term Proportion Example
of coarser
fraction
And Specify Sand (60%) and
Gravel (40%)
Adjective >30% Gravelly Sand
With 15 - 30% Sand with gravel
Trace 0-15% Sand with trace
gravel

The presence of cobbles and boulders shall be
specifically noted by beginning the description with
‘Mix of Soil and Cobbles/Boulders’ with the word
order indicating the dominant first and the
proportion of cobbles and boulders described
together.
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Soil Descriptions

Cohesive Soils

Cohesive soils, such as clays, are classified on the
basis of undrained shear strength. The strength
may be measured by laboratory testing, or
estimated by field tests or engineering
examination. The strength terms are defined as

follows:

Description Abbreviation Undrained
shear strength
(kPa)
Very soft VS <12
Soft S 12-25
Firm F 25-50
Stiff St 50 - 100
Very stiff VSt 100 - 200
Hard H >200
Friable Fr -

Cohesionless Soils

Cohesionless soils, such as clean sands, are
classified on the basis of relative density, generally
from the results of standard penetration tests
(SPT), cone penetration tests (CPT) or dynamic
penetrometers (PSP). The relative density terms
are given below:

Relative Abbreviation Density Index
Density (%)
Very loose VL <15
Loose L 15-35
Medium dense MD 35-65
Dense D 65-85
Very dense VD >85
Soil Origin

It is often difficult to accurately determine the origin

of a soil. Soils can generally be classified as:

e Residual soil - derived from in-situ weathering
of the underlying rock;

e Extremely weathered material — formed from
in-situ weathering of geological formations.
Has soil strength but retains the structure or
fabric of the parent rock;

e Alluvial soil — deposited by streams and rivers;

e Estuarine soil — deposited in coastal estuaries;

e Marine soil — deposited in a marine
environment;
e Lacustrine soil — deposited in freshwater

lakes;

e Aeolian soil — carried and deposited by wind;

e Colluvial soil — soil and rock debris
transported down slopes by gravity;

e Topsoil — mantle of surface soil, often with
high levels of organic material.

e Fill — any material which has been moved by
man.

Moisture Condition — Coarse Grained Soils
For coarse grained soils the moisture condition
should be described by appearance and feel using
the following terms:

e Dry (D) Non-cohesive and free-running.
e Moist (M) Soil feels cool, darkened in
colour.
Soil tends to stick together.
Sand forms weak ball but breaks
easily.
o Wet (W) Soil feels cool, darkened in
colour.

Soil tends to stick together, free
water forms when handling.

Moisture Condition — Fine Grained Soils

For fine grained soils the assessment of moisture

content is relative to their plastic limit or liquid limit,

as follows:

e ‘Moist, dry of plastic limit" or ‘w <PL’ (i.e. hard
and friable or powdery).

e ‘Moist, near plastic limit’ or ‘w = PL (i.e. soil can
be moulded at moisture content approximately
equal to the plastic limit).

e ‘Moist, wet of plastic limit' or ‘w >PL’ (i.e. soils
usually weakened and free water forms on the
hands when handling).

e ‘Wet or ‘w=LL’ (i.e. near the liquid limit).
e ‘Wet or‘w>LL’ (i.e. wet of the liquid limit).
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Symbols & Abbreviations

Introduction
These notes summarise abbreviations commonly
used on borehole logs and test pit reports.

Drilling or Excavation Methods

C Core drilling

R Rotary drilling

SFA Spiral flight augers

NMLC Diamond core - 52 mm dia
NQ Diamond core - 47 mm dia
HQ Diamond core - 63 mm dia
PQ Diamond core - 81 mm dia
Water

> Water seep

v Water level

Sampling and Testing

A Auger sample

B Bulk sample

D Disturbed sample

E Environmental sample

Uso Undisturbed tube sample (50mm)
w Water sample

pp Pocket penetrometer (kPa)
PID Photo ionisation detector

PL Point load strength Is(50) MPa
S Standard Penetration Test

\% Shear vane (kPa)

Description of Defects in Rock

The abbreviated descriptions of the defects should
be in the following order: Depth, Type, Orientation,
Coating, Shape, Roughness and Other. Drilling
and handling breaks are not usually included on
the logs.

Defect Type

B Bedding plane
Cs Clay seam

Cv Cleavage

Cz Crushed zone
Ds Decomposed seam
F Fault

J Joint

Lam Lamination

Pt Parting

Sz Sheared Zone
\% Vein

Orientation
The inclination of defects is always measured from
the perpendicular to the core axis.

h horizontal

Y vertical

sh sub-horizontal
sV sub-vertical

Coating or Infilling Term

cln clean
co coating
he healed
inf infilled
stn stained
ti tight

vn veneer

Coating Descriptor

ca calcite

cbs carbonaceous
cly clay

fe iron oxide
mn manganese
slt silty

Shape

cu curved

ir irregular

pl planar

st stepped

un undulating
Roughness

po polished

ro rough

sl slickensided
sm smooth

vr very rough
Other

fg fragmented
bnd band

qtz quartz
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Symbols & Abbreviations

Graphic Symbols for Soil and Rock

General

F~T o

aa G
S

Soils

b
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I e, 0,
M, 6,

e
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Y Ly
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Led-l-1-1-1
e i)
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NVANAWA
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Asphalt

Road base

Concrete

Filling

Topsoil

Peat

Clay

Silty clay

Sandy clay

Gravelly clay

Shaly clay

Silt

Clayey silt

Sandy silt

Sand

Clayey sand

Silty sand

Gravel

Sandy gravel

Cobbles, boulders

Talus

Sedimentary Rocks

%
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e S e
—p————
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Boulder conglomerate

Conglomerate

Conglomeratic sandstone

Sandstone

Siltstone

Laminite

Mudstone, claystone, shale

Limestone

Metamorphic Rocks

Slate, phyllite, schist

Gneiss

Quartzite

Igneous Rocks

F .+
T
K XXX

N X X

HoX

A

b

Ik
|®

X
4
P~ f

Granite

Dolerite, basalt, andesite

Dacite, epidote

Tuff, breccia

Porphyry
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Appendix B

Drawing 1A Yarrabend: Groundwater / Geotechnical Borehole /
Test Pit Plan (2020 Nearmap Image Overlay)

Drawing 1B Yarrabend: Groundwater / Geotechnical Borehole /
Test Pit Plan
(Pre-demolition Survey Overlay)

Drawing 1C Yarrabend: Groundwater / Geotechnical Borehole /
Test Pit Plan — Groundwater Level Data.
(2020 Nearmap Image Overlay)

Drawing 2A Yarrabend: Northern River Bank Area: Groundwater /
Geotechnical Borehole / Test Pit Plan
(Nearmap and Contour 2020 Survey Overlay)

Drawing 2B Yarrabend: Northern River Bank Area
Groundwater / Geotechnical Borehole / Test Pit Plan
(Pre-Demolition Survey Overlay)

Cross Sections A1-A1/A2-A2/B-B/ C1-C1/C2-C2/D1-D1 / D2-D2
(8 sheets)

Reeds Main Drain Plan and Longitudinal Cross Section

GHD North Yarra Sewer Main Plan
Plate 1 and Plate 11 (extracts of DP July 2019 Report)

CSC Environmnetal Management Plan (EMP




2 -G'Versinu_ ‘&P‘f

m Douglas Partners

Geotechinice | Environment | Groundwater

CLIENT. Alphington Developments Pty Ltd

DP Borehole

GHD Melbourne Water
Approximate JBS&G Borehole i
DP Parkview Borehole

DP Caydon Borehole

Approximate AS James Borehole

W s - Approximate G
: : - test pits

TiTLE: Yarrabend: Yarra River Frontage Geotechnical/
Groundwater study
Groundwater / Geotechnical Borehole / Test Pit
Plan

PROJECT No: 79075.12 DRAWING No: 1A REVISION: A

HD Borehole

OFFICE: Melbourne
DRAWN BY: ML

DATE: Feb 2020

SCALE: As Shown




e i
it

B
MWO1A' vy

£ BH10:

!

T

~ onbams.

.
S s

B S

|

=

S 2
Y

Note: Plan of features and levels obtained from REEDS
Consulting Ref.22185/FL Version C

av

Legend

4 DP Borehole

©  GHD Melbourne Water
©  Approximate JBS&G Borehole
% DP Parkview Borehole
4 DP Caydon Borehole
©  Approximate AS James Borehole
4 Approximate GHD Borehole
% test pits

100 150 200 m

OFFICE: Melbourne

TiTLe: Yarrabend: Yarra River Frontage Geotechnical/

m Douglas Partners

Geotechinice | Environment | Groundwater

Groundwater study e

Groundwater / Geotechnical Borehole / Test Pit Plan
DATE: Feb 2020

Pre-Demolition Survey Overlay
DRAWING No: 1B

REVISION: A SCALE: As Shown

CLIENT. Alphington Developments Pty Ltd

PROJECT No: 79075.12




2/12/2010 11.5
19/3/2014| 14.7
2/10/2014] 14.6

gantt

2/12/2010] 224

15/6/2015| 13.8

[20/3/2014 ] 22.0

27/2/2016 | 14.7

6/10/2014 | 22.4

1/12/2010] 13.9
18/3/2014 ] 14.2
1/10/2014

20/5/2008
= 2/12/2010
17/3/2014

[23/8/2019] 19.2 ]

[24/8/2019] 19.2 |

15/12/2010)

[ 18/1/2011

18/3/2014

2/10/2014

11/6/2015

27/2/2016

10/8/2019

18.8

18.8

18.8

qriv¥?

MWoLA |

&

18.8

18.9

15/6/2015

25/2/2016
26/5/2016

15/12/2010]

14.7

20/3/2014

155

| 16/6/2015

14.0

26/2/2016
26/5/2016

16.6

16/6/2015

25/2/2016

26/5/2016

CHAND)

25/2/2016

1/4/2016
26/5/2016

Brio:

/ )
.N* $Gw23
&L
E 3

2
&
e
@ @
&
;"Uil‘(\’!!\’u‘
RD

Note 1. Refer to discussion
in report

GR

25/2/2016
26/5/2016

13.7

/ il e S NPT IO
! 1 nr ! " 1/12/2011

139

1 / 2/2/2012

139

22/2/2012

139

15/3/2012

139

19/4/2012

139

17/5/2012

12.9

14/6/2012

139

26/7/2012

14.1

22/8/2012

14.1

1/2/2010

17/3/2014

1/10/2014

10/6/2015

1/12/2010
17/3/2014

134
128

1/10/2014

13.0

10/6/2015

DRY

25/2/2016

134

20/5/2008

129

1/12/2010

13.2

1/12/2010

14/3/2014

133
123

17/3/2014

12.5

2/10/2014

124

1/10/2014

12.7

15/6/2015

103

10/6/2015

DRY.

26/2/2016

13.2

26/5/2016

13.2

12/12/2019)

23/1/2020

21/2/2020

20/5/2008

1/12/2010

19/3/2014

6/10/2014

2/10/2014

17/6/2015

27/2/2016

26/5/2016

26/2/2016

131

GW14

Note: Plan of features and levels obtained from REEDS
Consulting Ref.22185/FL Version C

25/2/2016

113

25/1/2012| 12.0

21/2/2012 ] 12.0

25/2/2016 s 15/2/2012] 12.0
TS 2/3/2016 e 19/4/2012] 12.0
| 2/12/2010} 20. 1/4/2016 \BH-NY36 B 17/5/2012 | 12.0
20/3/2014] 20.6 26/5/2016 N | 14/6/2012 | 12.1
30/9/2014 ] 21.2 T 26/7/2012| 12.2

22/8/2012] 12.3

PARKVIEW

$cw1_9(R:)

BH-NY24 | {
e ok

JBHNY22
l BH-NY23
) 5

\

8/4/2014

2/3/2016

113

1/4/2016

115

2/10/2011] 9.3
1/12/2011] 93

25/1/2012| 9.5

21/2/2012| 9.4

15/3/2012| 94

19/4/2012] 9.3

17/5/2012] 9.3

14/6/2012| 94

O <« 1|

10/6/2015

12/12/2019] 109 | Ma {4
23/1/2020| 10.8 T2 f
\[21/2/2020] 110 | M

] Legend

13/3/2014

12/6/2015] 4.0

| [ze22016] 78 \‘&wzé' . #ww

26/5/2016| 8.2

~112/12/2019| 7.3
23/1/2020] 8.

JBS&G20
s

\ Gw2s -/ .‘“ ]
21/2/2020] 7.9 {} 12/12/2019] 9.9 ] "3;367—— #)Gs

By

23/1/2020| 9.9 |

21/2/2020 " Note 2. DG8 was installed by others and the
standpipe remains.  JBS&G20  location

gss T — $DGS __indicated on the plan by GHD
MW4 : A .

© ] #mé 23/1/2020]_7.0

©

s

: %

Dm&}: . " e smsec21- " pets 12/12/2019] 6.8 {?
]

26/7/2012| 9.5

22/8/2012]| 9.6

ST

Tabulated Groundwater Data
DP Borehole

©  GHD Melbourne Water
Approximate JBS&G Borehole
DP Parkview Borehole

DP Caydon Borehole
Approximate AS James Borehole

l_LI_l' . ~{21/2/2020] 7.1
; N\ 32016 ] 79 e .
[2oj5/2008] 51 g oot S 75 Approximate GHD Borehole
1/12/2010] 7.4 12/12/2019] 75 | H2/12/2019] 9.9 [23/1/2020] 7.4 g .
19/3/2014] 63 23/ 1/2020 S [212020] 100 (2272020 74 » test pits
%@g:‘s‘ Z-Z 212200 7.8 | L242/2020] 98
27/2/2016| 6.3 | [12/12/2019] 82 0 50 100 150 200 m
26/5/2016] 53 | [23/172020] 82
21/2/2020] 8.1

K

Douglas Partners

Geotechnics | Environment | Groundwater

TITLE: Yarrabend: Yarra River Frontage Geotechnical / Groundwater study
Groundwater / Geotechnical Borehole / Test Pit Plan with
groundwater level data to AHD
Pre-Demolition Survey Overlay

OFFICE: Melbourne

DRAWN BY: ML

DATE: Feb 2020

CLIENT: Alphington Developments Pty Ltd

PROJECT No: 79075.12 DRAWING No: 1C REVISION: A

SCALE: As Shown




vV NOISWTY PAPA 104 :31va omjouuy ITvOS

Aaning 0zoz Al4e3 wou4 sinojuo) JBEMPUNOID | JUSWUONALS | SIUY98I08D
VA LIN SNIMVNQ ue|d }id 1Sa] | 9]oyaiog [e21UYy93)095) [ J3JeMpPUNOID) T4 A8 NMvEd D16 1494 1301440 ﬂﬂ:tﬂt “ﬂ\hﬁnﬁn m\i
AL'GZP6L  IN LOFAOMT Baly yuegq J9ALY UISYJION pudqele) :31)); Bz E0q rdaNaao MEACEY INIITO

AR T 7 W R ek o

W S > IS /S8TTT 4R Buninsuo)
S33Y WO PAUIRIGO S[PA3] PUB SBINJE3) JO Ueld
"020Z @4 /T umold “sdeuw wo.y paureiqo sbew o)

| O
9ulT JoaMas eldleA YLON uoisiuwodag

ﬂ_SmBu
v_o:vhomo_._o&mE_xo\_a%«w
9JoyaJog DYsgr aewixosddy o
I31e M\ BUINOGIBN AHD ©
aloyaiog da &

puaba




v NOISIATY

ahk 1IN SNIMVYA

AL°G2p6L 1IN LOIUOYT

AoAIng uonijowag-aid Woi4 sinojuon

JBIBMPUNOID | JuBWUONALS | S2jliyasjosn
ue|d }id }S81 / 8|0yaiog [B21UYIS}099) [ J8)BMPUNOID) é P 1491 30140 m\i
BOIY YuRg ISAIY UIBYHON PUSQELIBA :57;)

siaulied sejbnogq
BT PZ WOq Irdanaao AEACEY INIITO

"020Z 924 £

dUIT JOM3S eLIRA UHON UOISILIWOIJ ——
syd 1sey =
(b= 3joysi0g @HD Sjewixoiddy &
% dJoyaJ0g HYSdr ewixoiddy
g% @
7 : 133\ dUINOqRIN dHD
aloyalog da

s Tl ey

_f



‘NOISIAZH

v ON ONIMVHA

¢1'G/06. ‘ON LO3rodd

BOIY Yueg JOAIY BLIBA UIBYHON
pusag euej
LV-LV UOI}08S-SS019) ILiL

o . (A) 00531 .
02022092 :31va | VD (1) 009 FOS
‘A8 NMYHa aunogieiN 391440

P11 Aid syuewdojereq uoibuiydly 1 INIITO

Ja]empunols | JUBWUOIIAUT | S21UYI8]085)
sJaulpied sejbnoq m\i

21 = uopeieBbex3 [eonion

(sanaw) o|eog [BJUOZLOH

—

k43 0

002 08l

anjen )sa) Jejowoijeuad 19%00d - dd
[PASI JIBM - &
anjen jse) uonensuad piepuels - N

Y3HLO /sLs3aL

(W) 371408d ONOTV JONV.LSIA

Kero V
ns Eﬁ

Jeseg

aN3oa

(U4 0z 0

*sBoj pa|iejep yim uonounfuod ul peas 8q pinoys “Ajuo sbo| Alewwng ;310N

09l orl ozL 00l

0e-f-
wniAn||y onjeseq
Aieuseyenp gng
wep
tydeg woyog J mmmmmmm—————
,,,,,,,,,,,, o B S PP :
g ooy Jomes uiew eiek ujou Jeseg
s poOISSILIWLIO0aD BlewoIddy
o % Aieuserenp
7
XN 12
e L e e e b b s AEIIRIENO L  E B
WZ'e J19SYO9 't 18SYO
790 SMA
|9 JoARY
0z
| e A A I :
iL - 19540 W6/ - 12UOS/ - 1BSYO
ug s sfob MEM LMD gMD
A4 v

<o {op

oot

o

-102

.. log

oy

..-fog

... log

(QHV W) NOLLYATT3

0¢/2/9z LA9'L3WAAS LA 210231VIdATLdd rdO'NOILO3S SSOYO NOILOIS-SSOHO 1dd




‘NOISIAZH

v ON ONIMVHA

¢1'G/06. ‘ON LO3rodd

BOIY Yueg JOAIY BLIBA UIBYHON
pusag euej
2V-ZV UO1J09S-SS0ID I11IL

o . (A)osz:L .
02022092 :31va | VD (1) 0oe FOS
‘A8 NMYHa aunogieiN 391440

P11 Aid syuewdojereq uoibuiydly 1 INIITO

Jo]empunolo | JuawWwuoiAug | SoluYIa}085)

sJaulpied sejbnoq

O |

Z'1 = uoneseBbex3 [eomap oM

(sanaw) o|eog [BJUOZLOH

3?

F=0——. .

dvN 3LS

00k 06

anjen )sa) Jejowoijeuad 19%00d - dd
[PASI JIBM - &
anjen jse) uonensuad piepuels - N

Y3HLO /sLs3aL

(W) 371408d ONOTV JONV.LSIA
08 0L 09 0s

suojsiiis m

Jeseg

0z oL

/T

aN3oa

0

*sBo| pa|iejep yym uonounfuod ur peas q pinoys “Ajuo sbo| Alewwns ;310N

|9 JOARY
ues|y
papoday

uomt ng Bupsixg

Jomos ujew euek yyou
pauGISSILLOSap Bjewixoddy

0

Jeseg
Aieussyenp

ooy

-102

... lsz

.. log

..o lge

o ow

(QHV W) NOLLYATT3

0¢/e/9z LA9'L3WAAS LA 210231V 1dATLdd FdO'NOILO3S SSOYO NOILO3S-SSOHO 1dD




‘NOISIAZH

-9 ON ONIMVHA

¢1'G/06. ‘ON LO3rodd

BOIY Yueg JOAIY BLIBA UIBYHON
pusag euej
g-g Uo1399S-SS01D I11IL

o . (A)osz:L .
02022092 :3Lva | VD (1) ogg FOS
‘A8 NMYHa aunogieiN 391440

P11 Aid syuewdojereq uoibulydly 1 INIITO

Jo]empunolo | JuawWwuoiAug | SoluYIa}085)

sJaulied sejbnoqg

O |

o[eog [RIMEN

(sanaw) o|eog [BJUOZLOH

dvN 3LS

0L 09

anjen }sa) Jejowoijeusd 19%00d - dd
[oASI JOIBM - &
anjen jse) uoneneuad piepuels - N
Y3HLO /sLs3aL

(W) 371408d ONOTV JONV.LSIA

0S (U4 0g

0z

*sBoj pp|1ejep yim uonounfuod ul peas 8q pinoys:Ajuo sbo| Alewwns ‘310N

[oA8T 19A1Y
uea|y
papodey

wy ljesyo

PN

wEZ - 18SU0

$9oa

(QHV W) NOLLYATT3

0¢/2/9z LA9'L3WAAS LA 210231VIdATLdd rdO'NOILO3S SSOYO NOILOIS-SSOHO 1dd




‘NOISIAZH

-0 ON ONIMVHA

BOIY Yueg JOAIY BLIBA UIBYHON
puag euej

o . (A) 00531 .
02022092 :31va | VD (1) 009 FOS
‘A8 NMYHa aunogieiN 391440

Ja]empunols | JUBWUOIIAUT | S21UYI8]085)
sJaulpied sejbnoq m\i

21’606, ON 103rodd 101D UOI}08S-SS0ID :311IL P11 Ald syuswidojens@ uoybulydly :1N3ITO
B
o ons [
(Se119W) 8[EOS [BIUOZLOH _mmx\% suaisiis m
| 190

—

k43 0

mN>E.rﬁ_M>O

W6IMO ™ gy ans

002 08l

anjen )sa) Jejowoijeuad 19%00d - dd
[PASI JIBM - &
anjen jse) uonensuad piepuels - N

Y3HLO /sLs3aL

(W) 371408d ONOTV JONV.LSIA

Jeseg

s ]
ns E Key

*sBo| pa|iejep yym uonounfuod ur peas q pinoys “Ajuo sbo| Alewwns ;310N

08800 egiy

[one7 JoAry

029818540

99d

09l orl ozL 00l

duoisyIs

Jomas urew euek yuou
pauoISsIWo0ap jewxoiddy

Jeseg
Aeussyend

0ugy8 1940

SeMD

aoepng Bunsixg

aN3oa1
oy 0z 0
<o {op
og-
0z-
o or-
-{o
AN
I RN cou
XN
PPN
PN
PN
N
PN
PN
PN
w -loz
029 F@s A : ( g0
. 0228 195§ .
€CAN-HE m_\m>>muc : o mv>>mu
-eefoe
-eefop
--+{08
--+{09

(QHV W) NOLLYATT3

0¢/e/9z LA9'L3WAAS LA 210231V 1dATLdd FdO'NOILO3S SSOYO NOILO3S-SSOHO 1dD




‘NOISIAZH

0 ON ONIMVHA

BOIY Yueg JOAIY BLIBA UIBYHON
puag euej
297D UO013998S-SS0ID F11IL

0202209z 3LV | eV ® M>W 0S¢ 3708
H) 06¢°} 19]EMPUNOID | JUAWUCIAUT | SIILUYISI08D
‘A9 NMYHd suwinogeN ‘301440 EQ:tml mm~n=°n ﬁ

P11 Aid syuewdojereq uoibulydly 1 INIITO

CL'G/06. ‘ON LO3rodd
[ 59,0,
(se119W) 8[EOS [BIUOZLOH o8d
] !
N o “ stho
L
dVIN3LIS

08

anjen )sa) Jejowoijeuad 19%00d - dd
[PASI JIBM - &
anjen jse) uonensuad piepuels - N

Y3HLO /sLs3aL

(W) 371408d ONOTV JONV.LSIA
0L 09 05

Buing @
suoislis m
Jleseg

s ]
ns E Key

aN3oa

0g 0z (13 0

*sBo| pajiejap yym uonounfuoo ul peas aq pjnoys "Ajuo sboj Alewwng ;310N

“ups  udequoiog
E:_>:__<§9€§
.i.'

|9 JaARY
uesp\

1OMaS UlewW eliek oy
fiouoIssIWWoosp sjewixoiddy

suoisyIs

Yy Yy
Yy yy

jeseg
Kieussyenp

22222324
Y ¥y ¥y %k oy

7
¥

yeseg [
Kieussyenp

ooy

-102

:mmmmm
Kreussjenty

... lsz

.. log

..o lge

oy

(QHV W) NOLLYATT3

0¢/e/9z LA9'L3WAAS LA 210231V 1dATLdd FdO'NOILO3S SSOYO NOILO3S-SSOHO 1dD




‘NOISIAZH

Baly yueg JOAIY BLIEA UIBYLION 02022092 ALva | eV @ MDW 905t =vos

Ja]empunols | JUBWUOIIAUT | S21UYI8]085)
sJaulpied sejbnoq m\i

(e}
o
3
(e}
&)
1-a ‘ON ONIMVHA puag eaie) ‘A9 NMVHd auinogN ‘301440 3
(2]
im
21’606, ON 103rodd 1d-1Q Uol}o8s-ssoI) 3Ll P11 Ald syuswidojens@ uoybulydly :1N3IT0 o]
(e}
T B (o}
~ -
B (2]
(senow) ajeog [BJUOZLOH /% suojspues ﬁ ©
] m—»aa?w anjen 1sa) Jojowoneusd 19%00d - dd 2}
[} [ors] BB - & Jleseg 3
zL 0 \ anfen jse) uonesjeuad piepuels - N M
. ¥3HLO/SLsaL Keio o
veaRiHa <
=4
dviaus (w) 31408d ONOTV FONVLSIA N3O 3
im
002 08l 094 ovl ozt 004 08 09 oy 0z [ &
*sBoj pajiejap Wiim uonounfuod ui peal aq pinoys “Ajuo sboj Alewwng ;310N : B : : : : : : : >
il
......................... O g
N
=<
2]
2
=}
=
m
b
......................... v og- m
3
N
]
.......................... oe-
oi-
-fo
S wnianiy A m
N N -
Kieuseyenp m PN o
- RN
5 v Y w
PPN [}
PPN z
................................ A2 o 3
Uiy 19840
‘S 88 st oa Jeseg: 22 >
s Aeuwerend: NN S
N : PN =
BB ke A i ..oz
’ uig 0 josyO
‘S S
: wes) osu0
: YCAN-HE
aoepng buns
........................................................................... ..o
........................................................................... oy
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ..o
-{o9




‘NOISIAZH

1-a ON ONIMVHA

BOIY Yueg JOAIY BLIBA UIBYHON
puag euej
2a-Za Uo1308s-SS0I) F1uIL

o . (A)osz:L .
02022092 :31va | VD (1) ogg FOS
‘A8 NMYHa aunogieiN 391440
P11 Aid syuewdojereq uoibulydly 1 INIITO

Ja]empunols | JUBWUOIIAUT | S21UYI8]085)
sJaulpied sejbnoq m\i

¢1'G/06. ‘ON LO3rodd
a[e0s [eineN rM@a
(senow) a[edg [BJUOZLOH !
p— i
S 0 \
$o— -

SO

dvN 3LS

08

anjen )sa) Jejowoieusd 19%00d - dd
[oASI JOIBM - &
anjen jse) uoneneuad piepuels - N
Y3HLO /sLs3aL

(W) 371408d ONOTV JONV.LSIA

Buing @
auojspuesg ﬁ

Jeseg

Aen

aN3oa

*sBo| pajiejap yiim uonounfuoo ui peas aq pjnoys “Ajuo sboj Alewwng ;310N

|onaT Janiy
ues|\
papoday

0L

09 0S

[uos}IS

Y Y Yy Yy Xy
Yy yyyy¥y

]

>
>

jleseg
Aieulerenp

¥

24
Y ¥ ¥

> ¥ oY
Y ¥ oy

momtsw Bunsixg

0g

(13 0

oot

ooy

... loz

|

wgEe 00

SLMO

... lsz

.. log

..o lge

-{or

(QHV W) NOLLYATT3

0¢/2/9z LA9'L3WAAS LA 210231V IdATLdd rdO'NOILO3S SSOYO NOILO3S-SSOHO 1dD




o _ - " ‘SNIQTNG 80 TIVA X3 [EZETED — SUd 7SO VIS LA e SVHIY NOISHIA
3 2 + wLva 0wl — — — SLI4 7 SIS VAUSTIL e
K g k L] M aHY Wniva N3 X3 :
NV 1d LNOAYT NIVYD NIVW @ OOmE SHemseneTEn ey Y e Bmetpeas vanvy's | PISWORLNY Wl Y Wsd ¥ SN B T 5T o AN S¥0X3 s | s | Lhso'ee 3NSSI NDIIOMYLSND) ‘S INIWWD] TINN0 03SIATY Bl
s L4 BV @ oy 1 SOVHAIND TWIMLITTIXT ———r—t N S0 o
LOW/DS8L22 #—  ONILINSNOONZWJOTEAIG | ===g N | L 71N SN 0 3 == . s @ e 0 L35SV TG e T0ge lion ] Lwvsasn 3w wvkemIva = o—  | 1s |09 14 NIVHO X3 GIAOHd G T 1 | G
NOILJ3S HINOS - | 39VLS NIVYA NIVW | ! vanvs s gl | AvMT v o o 14 s ORI +——3 1w
ESNENEREN] NI BNINNVTd NIWva @ 0PI 3did 40 13031 L¥IANI 0350d08d 40 ONILSIK I SIS TN WILITEXG — DI ——  TIOHDNVNILNIYH ONY 83M3S>a - —53— —@— | 5 | oLz 0300V NOILYLON ONILNY 1d 3381 LNIWIV1d3y 3
- o 3)VAUNS HLYAL004 ¥0 INIWIAYA 03SOd0Yd o STAAEIS N TVIWLIT 3 30H JINYNILNIVW ONY H3IMIS. s—@
LINIDIUd MdVd - ONIGVIIVA WKQ ONRIZINIONZTIAID L L It el 31178 03504034 40 0L @4 HILVM T XT — —— Md —— NIVHO IS10H e s 144 ALIY1) 404 NMOHS STIAYIS ONILSIX3 4
E ONTI 0 ONLLNY MLV IVAUNS TSN 5 WLYA G ny 11d% NIVHO X3 O
NOISHIA VIdVA 40 ALD R ONIASAHNS ANVT P 03N21530 MITH S NMvEa ON3D3T 114 3 13 ALz N0 it —wem— | 1S | 6110l | 030NIWV X3 820 Lid 'L135 ONIMYA0 0L 0300¥ 8 133HS |
D 0051l 9108 437935 0 031d0) 38 0L LON ST ONIMYHO SHL
| —— — —
3 o 5 o0 / —
(wi) SYNOLNDI 3IV4UNS ONILSIX3
§
ﬁv AdVANNOE INIWIOVNYIW T10dS YIAIE YHEY A
2 N @ -
E3 ouddd T
4 YA&VAR& 8 133HS V130 ¥3438 131UN0 IOWNIVET
ﬂM N ~ R W AHVONDIIS 01 03I00W ONY JINIV13Y - dW3S 03A04¥ddV ¥3d SV HYOLIVYINOD A9 GIDVNVW
= \ h 38 NLINELS 3TN0 DRI 38 01 NMOHS ATIALLYIIONI SMOT4 dv0 wneaLxaoniisixa € € € < <
X3 9ZW 1id |
JodN 3AlY Vidy 4 AINIWNDITV NIVYQ 39VLS J¥NINS s
I N
o e NMOHS ATIAILYJIaNI

W o

SIINIA ALIVS MIN IN3WNIITY NIVYO NIVIW 03S0d0Yd s e
131100 JOYNIVHO AUVHIYd 5V OINIVLIY 38 01

HNNELS LTLN0 LRDNO) 05040 SNLEPA 03IAOW3Y 39 0L SNIVYQ TUINYIAVd ONILSIXT  mxime i

(SNVd LISSY 1IWYIdVd ‘04Nl SIOW TINNOI "AIAUNS F¥NLY3S)
R N SNIVYQ TTIWNY3d¥d ONV TIDNNDJ ONILSIX3

S
S

T > o T fi9hirB-40.NO LIV S H VS B N\
tkk»k;«.ﬁttkltkttrtkwhw e A~y - Q3N ONY Ezr,wwmgp 3diek 131100 ‘\ !
e N ckw:u.ubrwuirhryk — — 05019 ONILSIX3 40 Wyl ATILYWIKDYddY — [(\EBENI

= — R -

T OSMMOMSO e — B

MAHNT = — R~
1N0MO0TE WYO4 OIZISHIAD 3IAOd

“S=NOILIINNOI ¢009 LN TVILNIL0d-

2o P

=g o
% P @y

=

TIvM_LidLSIM ONY 1S3 No
1n0X1078 WVBd O3ZISHIAD IINCHd
21Tv07 #009 3uNLN4

[ Nv1d NOILONYLSNOD |

NMOHS 35V S3JIAYS ONILSIX3 1TV LVHL NIAID
SI 33LNVHYAD ON 3LIS NO NIADHd 38 TNOHS
NOILISOd 12¥X3 H3H1 ONY ATND 3 LYWIX0dddY
34V S32IAYIS NNDEDYIANN 40 SNOILYIOT IHL

S3JIAY3S ONNOYDYIANN 40 3V M38
ONINIVM

03ADW3 3B OLNVHD >
TN TYNYILNI ONILSIXI™

\ [
W35 03A0HAdY ¥3d SV I9YNYW L

HOLDVYINGD ‘ATND LNIWNOITY ALY AN
FIYMS 44010 YILYM IDVANS WIINI !

SMYOM T1V41N0 40 LNIWIINIWW0) 0L

HOIdd AINIVLE0 38 0L SLIWY3d TVAOW3Y 3341 14043
1S14089Y ¥3334 IVAOW3IY 3341 34IND3IY XIVEL13S
YIAIY VYUV A 3AISNI SHHOM 11V41N0 IDVNIVHA NIV

310N

NOILJINNOO 8NLS 301ADHd
SN¥1d 033 ONYT ONY 3SNOH 3DY1S 4343
J3NNDJ Y207 B0SL ANV ONY 3SMOH 30V LS

™ e3oanvay 38 oL
T V¥ 10Nn0) 0501 ONLSIXD

F71LIL NO (H6888LZNY "ON INIWNILSNI) INIWIFHOY
€LLNOILI3S 0L INVNSINd 31V0 ¥3LVT1V LV 030IA08d
39 1M (IVAOW3Y 3341 ONIMOT104) SAWNLS 3341 40
IVAOW3Y ONIGNTINI “LNIWANVEWI 3HL 40 ONIdVISANY 1
ANV ONILNVd 3341 IN3IW3IV1d34 40 STIV13d

ONILNVTd 3341 INIW3IVId3d 10N

NOILJINNDI
6NLS 30IA0Hd - NOLLIINNDI
— 39YNIVHO W01 905L LN

1

bor

1
~
E

ATINO S3S0ddNd ONILYI0T 404 NMOHS S3JIAYIS ONILSIX3
03A0W3Y 38 01 QY MIIAMYYA 3 1S NOLINT "IAV 38041V
QNVT ONY 3SNOH 39V LS NIHLIM NMOHS S3JIAYIS DNILSIXI 1TV

310N

03ADH3Y 38 01
NIY&0 1INNDJ 05048 ONILSIXI

A

=

DMO4E-DZAW DSBLZZANIVEA NIYW\L3S DMOVAYI\HLADS - L NIVYD NIVK 30V 1S\DSBLZZ\H




19072
896 €2
£L9¢7

€12z
062z

L 133HS Y130 NOILDINNO] AL¥3d0dd
¥3d SV NI¥YQ NIYI 40 d0L 0L SNOILDINNOD AL¥3d0dd
ALIYT) 404 INITONIDNINAS LY NMOHS ATIAILYIIONI

€912
L6E1Z

‘NIYHQ NIYW 0L SNOLLIINNDD AL43d0dd T¥307

SL70z
90z

[EEETES

3N 19H 4ADOI-

soveL
8l

- " 1 A8 SHIVHIY NOISHIA
QDD S140210 UINOGIelY 98115 ARz DY ‘9 6T Franar S ——— QISHOHLIY NMOHS 34V SIAYIS ONILSIXT 11V LYHL NIAD - —
1 NOIL)3S JDVNIVYE TVIGNLIONOT vavy s NV1d NOILONYLSNOD S ot Slis 19 13\0Hd 38 Dol LUEO7L [NMOHS 43M3S5 '(LNIWWOD TONNDJ) 9W-SH 30VAD ONIWY | 3
ZO_._.umm I._.Dom - —. mmu<._.m Z_<~“_n_ Z_<Z BNILTNSNOD LNING0TEAZC =9 NI|I1l1TNSNDI3J~~ - WY STIIAUIS ANNOUDYIANN 40 SNOILYIOT IHL LL90EZ INSSI NOILINYLSNOI 'S INIWWOI TIINNDI 0IANIWY a
1INIDTU MV d - ONIGVHAVA BNINNVTd N3Wvd 0 $3IIAY3IS ONNOHDYIANN 40 I¥vYM3g LVLOLZ | G3LSNrQY 0lW Lid 'NIVHD X3 03ADYd 03SIAR ZH Lid El
ONIIZANIONZ TIAIR L L ONINIVM e 030N3WY JZUW BNLS El
VadvA 40 ALD ONIASAUNS ONVT DI s 8ll0'sh L35 ONIMVY0 01 0300V 8 13345 | D
37¥35 40 03103 38 0L LON 51 ONIMYH0 SIHL
LV ® 0044 A 00S'L H 9le9S
A — (S3AY3S3H QY0Y NI SNIVHQ ONNOHDHIANN ¥04 5TIV 130 HINTHL)
0 201054 DMQ LS AD ¥3d SY 114V 4
= (] " (565171 5 €7200 = 1L8rsm N R N s (88701 - (5872) - TOE8ED) NG R (476037 ey
2 2 2 = 2 2 S 2 I 2 B JDVNIVHD
3 ki = 2 = 2 S 2 & & z
g o I3 £ g § N g & 2 8 73A31 32V48NS ONILSIX3
N N . N ] N (SSH0M 03583330]
B & < I = S 3 4 & 8 = S73A37 3IV4HNS Q3IHSINIE
NH 5 HH HH HE 315 A 2E g3 HE 2z T3A37 LYIANI
2l 2le Sg Glg Sle Sl% £lg 2 ols 2lE Gl LY3ANI 01 H1d3d
0€- WN1lva
surL T UL wEnuL LeEulL LeEurL s9urL 85Ul 85Ul 8L —=f avio
#0051 #0051 90051 #005) 90051 #0051 9059 90591 #0591 —= () 3715 3did
15y 199 159 9 189 s 165 165 €5 —| (5/8) ALIDOTIA 30V49 1V
6L08 68LL usu 90 L0z 076 oLz oLz 19601 (5/60) ALYV
0508 7508 808 05E8 7UER L% 0010 0010 0ror (s/£W) M1 NOIS3T
979I=1 L=y
3did 03AEM

728 T4 143A80 3did X3 03A0Ud

\ 7 11d 01 3dId 05019 X3 LJINNOD

TINN03 40 NDLLDYASILYS
0L Q3NN NV Q3IYd3d ‘QINY L3Y
\um 0L 3did ONY TI¥MON3 ONILSIX3|

137100 3HL 1V ANVE
40 dOL ¥3IAY VHUYA WO¥4
031d0aV 2} 18 TOH

DMOHI-DYOW DSBLZZANIVYA NIVWALIS DMOVAYIVHLAOS - L NIVYD NIVK 30V 1S\DSBLZZ\H

nzs'LL
2

92291
6195k

Sl
6672k
R34}
€150
7BE0L
9620

TOH AA00F
3NIT 30VYD JINVHAAH

0070k

=
o
=

=

=)
=

©

®

®

©

<
=
m
=
~
=

ANYTONY 3SNOH 30VLS - IAY 39041V

! S39YLs WnLnd

(S3A43534  SHYVA NI SNIVHO ONNOXDYIONN 404 STV130 HINTWL)
L0LOSA DMQ 01S A®D ¥3d SV TT4IVE 3did
HIAR YHIYA OL TI¥4LN0




—
5 z ]
o g o A
w ¢}
o =
g2 g
E S
=
eqs | = %o
S =) 9IS|E
s1g | @ olL|g
A x| |2
el < w2
a4 Bz
3 <|Q|z
- Z|(w|d
w2
Z| M=
Z|O| |-
=) ~—
I}
R 2]
-
w
=
u
Ol
| = BT
* X z | &<
['4
1] g3
o
° T a3 || F
@ 3 2|z
o X g |5
S u 5 2
I 23 |2
o o 2 g |y
| [ £ B
g &
3
= gg
o T 2 g
ER G5 =
S & LA
EE & [E%
== i}
=2 Z
wow 123
88 g g
22z zk, ¢
[ [l EERR
o Doy oy o |55
x x 2 2 o @ |28
wwo 9o 2
55522 <
wow B
4 < I o
zz33%2 o 5| |-
T T FE2Q 2| 8f o
& z
Iza2d3 ES A O
588283 S HE
Qlxxz22 slg
Z > > £ 9 = =2 5
WzzSE3 %
SleEz2d =5 L.
b IR R = ':l_: “g’g
['4 w =
” HH &
:
£
€ 5 .
ESos =
£ N
£ 8 H
ol 8
X = 5
> = =
@ S = 8
£ g2 &g
e 2E5:EEE
g 59z 8228882 ¢ |+
D =5
Zl~ Fz8
Sao‘.‘(’z
W Suwd £ o
o H &
j -4
] ©
] 8
]
[
2
H
F I
g
3 3 S
g g, HE
3 8 Sos
8 ©Q 2c5
8¢ 8L Y
[$] 58
o3 =B FEE
2 24 323
a Z 053
Za Fuc
© =9 o 238
o &5 2 282
x 2 = &
wZ o o 858
b h g =82
¥ 2 2 sof
z w = BN
Swys o
a
<< o
Jx5 2 elz|z],
Sle ]
EZgg HHHE
Bglg q NS
a D
%IZE % NN
S E = 222z
%gmg 2
o
= E = N x
St = BRI
gg:(ou.l O |3 b3
= »n £
:’wdég = = | £
g Y=o HERIH =
., b3 k28 H
nh| € £ o Eg =
W x 2 28 88
— o < o @ =2
X =l 2 22 &3 g3
_z o ) 32
22, Zl G a e« g9
R
IEE
E5E >
228 HEE
5% | o|lo|o|3
- 8
-
o~
z
alg —
g|g
(3
ol x
g|E
S5z
8|8t
’_n:u
£18)4
S5013|s|° |+
= F-?:z;%
288
3
~ ol
< | [ o [a) w w 0] T
HIGNNN ONIMYHEA DM 3000 Wd LZ'} - 9102 leniga4 97 @1eq 10ld

010/6€/9G50€0 | O

}_39_010.dwg

Cad File No:

Melbourne,

Plotted by: Andrew Ivicavic,



X )
I . Pl B8 .
This map incorporates data which is © State of Victoria. The State

a

of Victoria does not warrant the accuracy or completeness of i

using or relying upon such information does so on the basis that the State of Victoria shall bear no responsibility or liability whatsoever for any errors, faults, defects or
omissions in the information. Aerial image used under licence from Nearmap.

EET

i B a B

nformation in this publication and any person

wik

Douglas Partners

Geotechnics | Environment | Groundwaler

)

Site Photographs
River Bank Erosion Assessment
Yarrabend Development,
Alphington

PROJECT,79075.12

DWG Na: Plate 1

REV: 0

CLIENT: Alphington Developments Pty Ltd

DATE: June 2019




This map incorporates data which is © State of Victoria. The State of Victoria does not warrant the accuracy or completeness of information in this publication and any person
using or relying upon such information does so on the basis that the State of Victoria shall bear no responsibility or liability whatsoever for any errors, faults, defects or
omissions in the information. Aerial image used under licence from Nearmap.

Site Photographs PROJECT,79075.12
River Bank Erosion Assessment
DWG Na: Plate 11
m Doug’as Partﬂem Yarrabend Development, i
Geotechnics | Environment | Groundwaler .
Alphington REV: 0

CLIENT: Alphington Developments Pty Ltd | DATE: June 2019




v IVADHLAdY TIINNOD HOd
™ uﬂ_ wEu.EL nn..,.m..h_" _

I | T

Z2i0}

addumd

NY1d LNFWNIOVNYIN TYLNIWNOHIANT

NOLENIHATY 'O8 M3IAYEYY T SAY SEHOHLY|
SREURNYL2TOu

SNO

NI L AR gug  NELDOPACOSHEET ges 004 L 2k il g

007 AlLd (LSNY) SNOLLONYLISNOD AID 383

B 1

T T T i T i | e AW TedfsH IS
e~ P

e — i s YT e i U ELT
11 B (T BT A 2 NN W g Mupesec SOSay W) g ety 3an) uoafanmd]y NPT
HOLOY MO0 hﬂnigé H3doanan |
- i ] Shs UL 52 S AR TR AT TSR L) ek o AL 4, BRI ) Sl
urd stial e el N Aepnid ap, |

ALY LB AL M

CELE ‘TR UOsER, 20BN SORIL TL

ST 000 116 B2 Nay

i EAG T | A

ONRCHRETD 31

|
OIS WO g DT ———

AFGONNON FDULE - ——

oNFSTT

ATFLER T DI TN #)

i R ke, L St CLIE T B e

i vabngy ) y S b

Vi p |
P 15, T g npr Ll et L P e ] Sl B30 A B |
|STR— ) Lffri-:-:tllu.lﬂ:!l.:!:-.__iq i 5011
] Gy 10 [ SHRMDER Tt Buning ¥ S Tk AR R ] o e ey 1 -
Loy prmanburmy Sl Sid S SrotiuerE o §EEA s N 0 ..H..E-.rj..il..: Sy )8 R

[1r sbphlalitie s Ty 1

mEneiel R S R PRy pEry e Py TS
I rEha

__:.._

LE R

N LT L T T u.!ill{_t...-._.ll-_...lll -
S SRR SRR MRARA o RN ARG | R o Ty g de s e i 6 o Dty e
TMTETE T T

T A g v e i bl B s T L B B e AT TR i £ S
T 0 ST R e By dpfea sl BT, e FATY SRET ) 1 VAN L ene
FEnCTT) SRl Ui ) S0 i e PR B
LIrFAEIAT R THeS

T (e A — i B

1=HmOs
B o B a1
ey i i A RS A i ] RN £ Pyl e e peesd gl BBy 1740 € FTAGLE LNINTUTTOE
STvEAHa

e

P e s R PR I B PSRl | e 8 P A 4 B
Ill-l_-l__u.l-.i_..!...-l-l__!a!uilnl -nl..n_
CFhS B VP LY JaE T

AT A 8 D ] P RS ] 5 R afa SATea ) eIy 18
iy s s ¥ 5 [RECO Ay ey 4 G e ) ek B Rl
UL S R I L )

T T SRS A1 (8 b T e i 44T L R SRARE R L R LT
ru-mi RGN e i Ak R S I T ) b 1

oy e IEGRFSETIN o ST 88 STl soauiaest 4R
e TSR L P SeeR S S AR 53 21T T LELST) AN RS Ay
)

IR S et G Dt ] SR kel STE1, 1T AEIER _._Iﬂ_.l-.l...u......
FiLic

gl T ey 8 e g AL AR ] MM % LI

e TE AT L L]
il e
FLETT - PR o
L P P by MEmmar 1) T i i A D0 - DT s
P DN
Evpmgs) g e TSI D w3 e AL § biiiasdl mi)
s by e e o s Sty WERSHIN ASF S WADHT AL O
915044 A 3L g g i 4 P K IS4 A W T W il
g 8 g WA I T
) W B ey sy Eoman pepen] vk de] wedeg A

S s (TR
RSPy ] G DT Y B

i . syt W e sl Ay | 1o e b FSS  A Eapsa

BAFETE U ND Eer ) = e B SR BT 1) BRI (B UL P Ry
i LT I g T 1 TR A B Y ) | BRGLASTE, RS 3L

P Sk e DL Y LR L NSRS ALY e o (e ihOL a3
TANTIRRFTOTE A I TR

(A e | Cmamartal o SR O BN B B e ] 1 Ay R,

AR BB P YT 95 LY DARENT 3 07 W S -
S e g En......l..aluﬂ._n» sy S
& E13 0 WOLW
14 1 e TERLD SlA¥L UDEAHNE AL
=it igoiy Ladud HETWHTR WO SR SheT

WHL LI IED  coariieadl Gnagteling

(LY ot LT PR Rl PIOCT AT 7Y ARV

R L e Y e Bl S ¥ rmmaanha oy s o 0 W AT B
FAUTH AT

AP

R S A TR S TS b Lo e Gy e L e e sl wnai]
217 3HL MOd SIS TVLNBVICHIANT LWYDIINGIS Sv 031N NI3E Gy DHIMOTING 3HL




NEGIDD WS Gy NP0 O DIUAURE (BWS b0l Chd (o) AL

Y TYACHdY TIDNNOD HOd v Y CCLE T ol §I8)) SpRiL Tl
G20 00O LLE 92 NEY

s W ] OO was a1 Ald (1SNv) SNOILOMYLENOD TIAED 982

Ziog NOLONIHJTY 'O MIIAME Y F IAY 801V

Lans Y Lol

NYTd LNSWIOYNYIN TYLINIWNOHIANT

e R p— T
e - o

U SR AN LS ) L e ) Ly AN

w] i gyl emnguen) gam 050 iNgii0 P71 i Bndiistiod SOREE AT e R I L SHVNDT

HOLOVHLNGD INFONIHIHFN] EildoTaAI0

RIEES ] ) W) e R B S IR K T [ g Al i e, ) ARELIROAN Dy 0000 B

U | A LT e Py [ i | alnepwoune AIERI S L

sasmdellied Lk Splall SMMALRE s TH DY 1 D B0 TEE TN i measi ] mi Bl S301] ERUD4] aEETIL 8-
RELFTR R e L eI e s

L T e e e ] __-._.F-._JI-.I..__,.__.T

e i g e £ i ] EGE O SRR o e by g B aan i i sy et
o L, A t{i:..l«l!!l}.._!t;ll.?s._.

u-_u._:.l_.-_...__..!._._.i.ll...li.ﬂil_-.

IO T e o e (e &9
S i TN PR EITTE S O ] Al a4 A, ey S SR I Rt W AT e Ry R |
Sl LALEPRITH LD

AR T s B el FIED S B2 S RO [ A VT B el pfiasens R e

T e ] I-..E.!.E-l!.l....!ﬂ:.-n.

s S i AL B ] RN R W g a1 PR By =l g3

ety W Bl 2 b 1o R | PSged o S AV 5 S ek ey gy  flamss g g I S T A
T, A A ORR R = ] T
| By AT T D) 2 A e e i_e‘aihﬂaiﬂlf LHLT
Vb, S B LR LI (I (S P e e SRR inI.!_lull-..l.n.qh..r
HESEST e BTT R

i..,.:..-!l.::_.-l_:_..l.._ Sy By sy i Ly by |
¥

it

SR T ASHEST
SRR BRI
dom B Lk ot b1 P 4B L TG SR AT L BRLT  fLrme ) IS e _

HEHIE T
a5 4 ol e s L iy 2 ﬁ.._.....
NG LW SmaTan

by Ay W ey e Gl LELEE BLEES BY 4T5) Y ST Reraig 4 ..:.__}__:a...

TrmE= afry A1
T 5| sk ot o ommps e
L TR T TR
Tl e E Yy ol o g AL A e R e
Fmir L eRpiar e AR
Y TP et gtk 1, S T LRI,
RN S S0 R RO ——— P T e T bl § BER (2 AmIEGT R
| RoravHIneks LN (il dindde) &
HHLTE e - N T DT P N B ] s L O o [ gt 4L _.._.-_u.wuns..._“
1T
. el | e e S et e ey e Rl U ail e ST ey
ILIDI ITRIFATE WARARA

015 -4 B0 SADFITY TYLNTNNOHIANT INVIEINDES Sy O3LN30) NI3E Geke Sl TI04 340




Appendix C

DP Borehole Logs Novemer — December (2019)
SPT Sample Photoraphs

DP Test Pit Logs (December 2019)

Test Pit Photographs




CLIENT:

BOREHOLE LOG

Alphington Developments Pty Ltd

SURFACE LEVEL:16.24 m AHD BORE No: DG 1

PROJECT: Groundwater Monitoring EASTING: 326254.71 PROJECT No: 79075.18
LOCATION: Heidelberg Road, Alphington NORTHING: 5816077.4 DATE: 26/11/2019
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description o Sampling & In Situ Testing Well
= 5]
z D(?ﬁ)th of @E) 9| g %'Ei Results & g Construction
Strata o Fl8| & Comments Details
Flush gatic cover ——s»f -
LT CLAY (CL): orange brown, with fine to medium grained o] 01 F
:8: 0.25 sand, w>PL, stiff (Alluvial). X 0.2 i
I BASALT (MW-SW): very high strength, dark grey. N X I
[ XX [
. XX [
X X i
Lwofr
A X X
3 X X
L X X
I X X L
i -—2 X X -—2 Bentoniteto4 m  ——=
=l X X I
L XX I
: o : Unslotted PVC
| | nslotte to
. X X L 55m
-3 X X -3
Ler X X i
L X X i
X X 3
X X L
4 A —————————— L4
LT (HW): low to high strength, orange brown, with clay. X X -
aat X X [
I X X I
I X X I
L X X L
o X X S
[ XX A A
I XX el ||
i X X S =
L o
[ XX Tl
6 60— —— ————— —— — — — — — — — — — — — — -6
LT (HW-MW): low to very high strength, grey brown. X X -
a X X [
I X X I
I X X I
L X X L
-7 N % -7
ol X X i
X X L
X X i
X X i
8 80—————————— - — — — — — — — — — — — -8
I (SW): very high strength, dark grey. X X I
[t X X 3
I X X I
[ X X [ Sand filter pack to —
L X X L 135m
-9 N % -9
e[ X X
XX Slotted PVC 5.5 -
X X 13.5m
X X =
10.0 =
RIG: Fraste Multi-drill ML DRILLER: Apex Drilling LOGGED: APM CASING: NA
TYPE OF BORING: Solid flight auger to 0.25 m; hammer drill to 15 m.
WATER OBSERVATIONS: Groundwater measured at 5.3 m
REMARKS: Location coordinates are in WGS 84 Zone 55 H. Standpipe installed on completion.
SAMPLING & IN SITU TESTING LEGEND
B Bulkeompe. B Pcton sample PLUA) Point load axia tos 1s(30) (IER)
ocgintive G s AR L e m Douglas Partners
D  Disturbed sample > Water seep S Standard penetration test . .
E_ Envionmental sample ¥ Water level V. Shear vane (kPa) Geotechnics | Environment | Groundwater




BOREHOLE LOG

CLIENT: Alphington Developments Pty Ltd SURFACE LEVEL:16.24 m AHD BORE No: DG 1
PROJECT: Groundwater Monitoring EASTING: 326254.71 PROJECT No: 79075.18
LOCATION: Heidelberg Road, Alphington NORTHING: 5816077.4 DATE: 26/11/2019
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
Description o Sampling & In Situ Testing _ Well
e
. D(err?)th of @E’ 2 | £ é Results & § Construction
Strata o Fl8| & Comments Details
I BASALT (SW): very high strength, dark grey. X X =
Lol X X =
I X X -
I X X
[ X X L
=11 % -1
Lol X X
X X
X X
X X _
-12 X X r12
Lot X X
o X X
X X
X X
L13 XX F13
Ll X X [
! XX End cap
X X
X X
X X r
- 14 L1
X X 3
P X X sand and bentonite—
14.5 ~L "
SILTSTONE (MW): low strength, grey brown. ]
[ F1515.02 =1 lsg 3/20 mm L15
Lot 10150 Bore discontinued at 15.02m = _115.02 double bouncing I
16 :—16
=17 :—17
18 :—18
19 :—19
RIG: Fraste Multi-drill ML DRILLER: Apex Drilling LOGGED: APM CASING: NA

TYPE OF BORING: Solid flight auger to 0.25 m; hammer drill to 15 m.
WATER OBSERVATIONS: Groundwater measured at 5.3 m
REMARKS: Location coordinates are in WGS 84 Zone 55 H. Standpipe installed on completion.

SAMPLING & IN SITU TESTING LEGEND
PID

A Auger sample Gas sample Photo ionisation detector (ppm)

B Bulk sample Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa) ou as a nem
Water sample pp  Pocket penetrometer (kPa) ‘ ‘

BLK Block sample
Water seep S Standard penetration test . .
Geotechnics | Environment | Groundwater

C  Core drilling
D  Disturbed sample
Water level \% Shear vane (kPa)

E  Environmental sample

MY SCTO




BOREHOLE LOG

CLIENT: Alphington Developments Pty Ltd SURFACE LEVEL:18.45 m AHD BORE No: DG 2
PROJECT: Groundwater Monitoring EASTING: 326154.27 PROJECT No: 79075.18
LOCATION: Heidelberg Road, Alphington NORTHING: 5816108.19 DATE: 27/11/2019
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description E Sampling & In Situ Testing _ Well
Q
7 D(?ﬁ)th of @E) 9| g 2 Results & g Construction
Strata © Fl 8 § Comments iy, Detalls
FILL / CLAY (CH): grey brown, trace fine to coarse F ]
[ angular gravel, w>PL, firm to stiff. [
i —5— 0.8 i
LT 0.9 - - 0.9 [
L F1 CLAY (CH): brown, w=PL, stiff, residual quaternary -1
[ 12 volcanics. D | 1; [
L BASALT (MW): very high strength, brown. i i
L X X
I X X L
-—2 X X -—2 Bentoniteto4 m  ——=
205 - Unslotted PVC to
Fok (EW): orange brown, with basalt gravel, hard. X X 235 [ 44m
ref < x| s 13, 18, 15/60 mm i
double bouncing 3
P2 2.71 -
i (MW): high strength, grey brown. X X i
-3 X X -3
[ X X 3
of XX i
ut X X I
L X X L
” X X L4
L X X L
LT X X ||
=t 4 —— — — s
i (EW): orange brown, with angular basalt gravel. X X =
[ X X 48 =
L5 X X]| g 41225 L5 =
55— — — ——— — — — — —— — — — — — — — — — <X 5.25 [ =
[of (MW): very high strength, grey brown. X X v! -
T X X ! =
i X X ol =
L6 XX 2l =
L X X [ g
LT X X =
~f e —————— - =
I (EW): orange brown. X X 6.67 171125 mm =
g 68— = — — —— — — — — — — — — v~} S fgg double bouncing =
- (HW-MW): low to very high strength, grey brown. X X - ) =
7 7 Sand filter pack4 —— =
L X X [ to134m =
X X L =
r=| X X I =
L X X I
I X X I =
8 X X e =
X X =
:9: X X E
LT X X =
i <X Slotted PVC to =
o XX F9 134m =
X X -
[of X X -
a X X -
X X =
10.0 XX -t
RIG: Fraste Multi-drill ML DRILLER: Apex Drilling LOGGED: APM CASING: NA

TYPE OF BORING: Solid flight auger to 1.2 m; hammer drilling to 15 m.
WATER OBSERVATIONS: Groundwater measured at 5.52 m
REMARKS: Location coordinates are in WGS 84 Zone 55 H. Strong hydrocarbon odour on top of water table; standpipe installed on completion.

SAMPLING & IN SITU TESTING LEGEND
PID

A Auger sample Gas sample Photo ionisation detector (ppm)
B Bulk sample Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample U, Tube sample (x mmdia.) PL(D)Point load diametral test Is(50) (MPa) ou as a nem
C  Core drilling W  Water sample pp  Pocket penetrometer (kPa) ‘ ‘

>

b 4

D  Disturbed sample Water seep S Standard penetration test . .
E__ Envionmental sample Water level V. Shear vane (kPa) Geotechnics | Environment | Groundwater

e




BOREHOLE LOG

CLIENT: Alphington Developments Pty Ltd SURFACE LEVEL:18.45 m AHD BORE No: DG 2
PROJECT: Groundwater Monitoring EASTING: 326154.27 PROJECT No: 79075.18
LOCATION: Heidelberg Road, Alphington NORTHING: 5816108.19 DATE: 27/11/2019
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
Description o Sampling & In Situ Testing Well
2 .
4 D(?ﬁ)th of @E) 9| g %'Ei Results & § Construction
Strata o Fl8| & Comments Details
BASALT (HW-MW): low to very high strength, grey X X -
brown. X X =
ol X X =
I X X
[ X X L
-—11 X X -—11
X X
[T X X
I X X
X X _
L 12 X X 12
X X
Lol X X
I X X
X X
L13 XX F13
XX [ :
L X X End cap e
[t X X
X X
X X r
- 14 L1
<X i Borehole collapse -
i XX 134-d8m ¢
[t X X
X X
Lt X X L
[ +15 15.0 15
- Bore discontinued at 15.0m I
16 :—16
17 :—17
18 :—18
=19 :—19
RIG: Fraste Multi-drill ML DRILLER: Apex Drilling LOGGED: APM CASING: NA

TYPE OF BORING: Solid flight auger to 1.2 m; hammer drilling to 15 m.
WATER OBSERVATIONS: Groundwater measured at 5.52 m
REMARKS: Location coordinates are in WGS 84 Zone 55 H. Strong hydrocarbon odour on top of water table; standpipe installed on completion.

SAMPLING & IN SITU TESTING LEGEND
PID

A Auger sample Gas sample Photo ionisation detector (ppm)
B Bulk sample Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa) ou as a nem
Water sample pp  Pocket penetrometer (kPa) ‘ ’

BLK Block sample
Water seep S Standard penetration test . .
Geotechnics | Environment | Groundwater

C  Core drilling
D  Disturbed sample
Water level \% Shear vane (kPa)

E  Environmental sample

MY SCTO




BOREHOLE LOG

CLIENT: Alphington Developments Pty Ltd SURFACE LEVEL:10.47 m AHD BORE No: DG 4
PROJECT: Groundwater Monitoring EASTING: 326190.38 PROJECT No: 79075.18
LOCATION: Heidelberg Road, Alphington NORTHING: 5816021.01 DATE: 4/12/2019
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description o Sampling & In Situ Testing Well
= [5)
7 D(?ﬁ)th of @E) 9| g 2 Results & g Construction
Strata © A& § Comments o Details
FILL / GRAVELLY CLAY (CL): brown, with mottled ]
orange, fine to coarse subangular gravel, w<PL, very
3 tiff.
= st 05 PP NA due to gravel at
Ay \Yes_{ 06 base of tube
-1 1.0 r1
s 10,12,9 L .
ot N =21 N Bentonite to 2.5 m ——=
ot 1.45 Unslotted PVC to
i 3m
2 U 20 PP NA due to gravel at r2
3 63 296 base of tube
ol 25 25
- SILTY CLAY (CL): brown, w<PL, very stiff, alluvial. 1/
[ U
[ 1,11 Ve
L3 Y 2.95 L5 ||
H yd)
1/ =
L /1 E
3.5m: w=PL. yd) vz
i /1 Sand filter pack 2.5+ -|=
L /1 L to5m =
-4 ) 4 -4 Slotted PVC 3 to -
H 4 m: w>PL, stiff. ‘A [ 5m -
L /| 44 [ E
-“3: 1 /1N Yes 455 pp = 110-120 i =
L V4 L
I g I
-5 1/ A A >
[ 4 e
e <
Ho 1 <1
yd) I
/1 -
6 1 L6
/1 r
6.3 4 6.3 30/40 mm L
L] SILTSTONE (HW): very low strength, pale brown, Fe — S 1634 double bouncing I Backfill 5t0 7.8 m ——=
I stained. ] I
'_7 __ ] -—7
7.8 —
(g Bore discontinued at 7.8m [
-9 -9
RIG: Fraste Multi-drill ML DRILLER: Apex Drilling LOGGED: APM CASING: NA

TYPE OF BORING: Solid flight auger to end.
WATER OBSERVATIONS: Groundwater measured at 5.00 m
REMARKS: Location coordinates are in WGS 84 Zone 55 H. Standpipe installed on completion.

SAMPLING & IN SITU TESTING LEGEND
PID

A Auger sample Gas sample Photo ionisation detector (ppm)

B Bulk sample Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample U, Tube sample (x mmdia.) PL(D)Point load diametral test Is(50) (MPa) ou as a nem
C  Core drilling W  Water sample pp  Pocket penetrometer (kPa) ‘ ’

>

H

D  Disturbed sample Water seep S Standard penetration test . .
E__ Envionmental sample Water level V. Shear vane (kPa) Geotechnics | Environment | Groundwater

e




BOREHOLE LOG

CLIENT: Alphington Developments Pty Ltd SURFACE LEVEL:11.77 m AHD BORE No: DG 5
PROJECT: Groundwater Monitoring EASTING: 326219.45 PROJECT No: 79075.18
LOCATION: Heidelberg Road, Alphington NORTHING: 5816033.41 DATE: 27/11/2019
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description o Sampling & In Situ Testing Well
= [5)
7 D(?ﬁ)th of @E) 9| g 2 Results & g Construction
Strata © Fl 8 § Comments iy, Detalls
FILL / SANDY GRAVEL (GP): grey, fine to medium I ]
gravel, fine to coarse grained sand, trace clay, moist, [
inferred dense. 3
F L L1
15— —— — — — — —— — — — — —
[ FILL / CLAY (CH): brown, trace sand, trace fine to
Lol coarse subrounded gravel, w>PL, firm to stiff.
[ :—2 :—2 Bentoniteto4 m  ——=
2.5
24,4
:m 2.9 s N=8
t k3 °7| SILTY CLAY (Cl): pale brown, w=PL, very stiff; % 2.95 L3 Unslotted PVC to
i (Residual Silurian Siltstone). 4 [ 45m
yd) [
yd) I
N V /s 37 15/110 mm )
[ 1, | SILTSTONE (HW): very low strength, brown. — 381 double bouneing 9 :
] \ 4 1)
s ] "l e
. L Sand filter pack  —— =
i . [ 4-10m =l
6 — 6 =S
L7 ] L7 :'j = :'j
I [ Slotted PVC o
] L 45-10m =p
F [s . o - = -
» o o B
; 10.0 _ [ Endcap —+— a__

Bore discontinued at 10.0m
RIG: Fraste Multi-drill ML DRILLER: Apex Drilling LOGGED: APM CASING: NA
TYPE OF BORING: Solid flight auger to 3.7 m; PCD blade bit to 10 m.
WATER OBSERVATIONS: Groundwater measured at 4.44 m
REMARKS: Location coordinates are in WGS 84 Zone 55 H. Standpipe installed on completion.

SAMPLING & IN SITU TESTING LEGEND
PID

A Auger sample Gas sample Photo ionisation detector (ppm)

B Bulk sample Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample U, Tube sample (x mmdia.) PL(D)Point load diametral test Is(50) (MPa) ou as a nem
C  Core drilling W  Water sample pp  Pocket penetrometer (kPa) ‘ ’

>

H

D  Disturbed sample Water seep S Standard penetration test . .
E__ Envionmental sample Water level V. Shear vane (kPa) Geotechnics | Environment | Groundwater

e




BOREHOLE LOG

CLIENT: Alphington Developments Pty Ltd SURFACE LEVEL:18.72 m AHD BORE No: DG 6
PROJECT: Groundwater Monitoring EASTING: 326288.17 PROJECT No: 79075.18
LOCATION: Heidelberg Road, Alphington NORTHING: 5816032.61 DATE: 28/11/2019
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description E Sampling & In Situ Testing _ Well
Q
7 D(?ﬁ)th of @E) 9| g 2 Results & g Construction
Strata © Fl 8 § Comments iy, Detalls
FILL / GRAVELLY CLAY (Cl): brown, fine to coarse ]
subangular gravel, with fine grained sand, w<PL, very
stiff.
[ -—1 U 1.0 PP NA due to gravel at -1
r[ —5%—1.14 base of tube [
-—2 D 2.0 PP NA due to gravel at -2 Bentoniteto5m  ——*|
r 2.1 base of tube r
U63 :
2.35 L
e[ [ Unslotted PVC to
L 55m
F3 —n~—1 3.0 -3
D 131 1
L4 40 Un | 2% = 350-380 -4
LT CLAY (CH): brown, with fine to coarse basalt gravel, S 1414 pp -
L[ w=PL, very stiff, residual quaternary volcanics. [
L F 4s i
tol BASALT (MW): very high strength, grey. X X I
A X X L
L5 X X L5
I X X I
X X I
B ————————————— — —— — — — — — — - -
tl (HW-MW): low to very high strength, grey brown. X X I =
A X X 3 =
L6 X X L6 =
i X X i =
X X =
L X X =
Lot X X =
L7 XX L7 Siotted PVC 5510 =
r X X [ 15m =
XX [ =
X X [ =
= X X i
L X X L
- XX e
XX i =
X X I =
of X X i =
i X X %; =
-9 X X %o =
X X S =
X X - =
i X X -
[ X X
10.0 NN
RIG: Fraste Multi-drill ML DRILLER: Apex Drilling LOGGED: APM CASING: NA

TYPE OF BORING: Solid flight auger to 4.5 m; hammer drilling to 15 m.
WATER OBSERVATIONS: Groundwater measured at 8.79 m
REMARKS: Location coordinates are in WGS 84 Zone 55 H. Standpipe installed on completion.

SAMPLING & IN SITU TESTING LEGEND
PID

A Auger sample Gas sample Photo ionisation detector (ppm)

B Bulk sample Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample U, Tube sample (x mmdia.) PL(D)Point load diametral test Is(50) (MPa) ou as a nem
C  Core drilling W  Water sample pp  Pocket penetrometer (kPa) ‘ ’

>

H

D  Disturbed sample Water seep S Standard penetration test . .
E__ Envionmental sample Water level V. Shear vane (kPa) Geotechnics | Environment | Groundwater

e




BOREHOLE LOG

CLIENT: Alphington Developments Pty Ltd SURFACE LEVEL:18.72 m AHD BORE No: DG 6
PROJECT: Groundwater Monitoring EASTING: 326288.17 PROJECT No: 79075.18
LOCATION: Heidelberg Road, Alphington NORTHING: 5816032.61 DATE: 28/11/2019
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
Description o Sampling & In Situ Testing Well
2 .
z D(erﬁ)th of §§) g | g %E; Results & § Construction
Strata o Fl8| & Comments Details
BASALT (HW-MW): low to very high strength, grey X X -
brown. X X =
X X =
Lol X X
L X X L
-—11 X X -—11
X X
XX Sand filter pack 5~
[ X X to15m :
X X I
L 12 X X 12
X X
125 X X
I “| SILTSTONE (HW): very low strength, brown. ]
13 ] :—13
L 14 T :-14
[ F1s 150 — [45
- Bore discontinued at 15.0m I
16 :—16
=17 :—17
18 :—18
19 :—19
RIG: Fraste Multi-drill ML DRILLER: Apex Drilling LOGGED: APM CASING: NA

TYPE OF BORING: Solid flight auger to 4.5 m; hammer drilling to 15 m.
WATER OBSERVATIONS: Groundwater measured at 8.79 m
REMARKS: Location coordinates are in WGS 84 Zone 55 H. Standpipe installed on completion.

SAMPLING & IN SITU TESTING LEGEND
PID

A Auger sample Gas sample Photo ionisation detector (ppm)

B Bulk sample Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa) ou as a nem
Water sample pp  Pocket penetrometer (kPa) ‘ ’

BLK Block sample
Water seep S Standard penetration test . .
Geotechnics | Environment | Groundwater

C  Core drilling
D  Disturbed sample
Water level \% Shear vane (kPa)

E  Environmental sample

MY SCTO




BOREHOLE LOG

CLIENT: Alphington Developments Pty Ltd SURFACE LEVEL:19.26 m AHD BORE No: DG 7
PROJECT: Groundwater Monitoring EASTING: 326353.77 PROJECT No: 79075.18
LOCATION: Heidelberg Road, Alphington NORTHING: 5816053.55 DATE: 28/11/2019
DIP/AZIMUTH: 90°/-- SHEET 1 OF 2
Description E Sampling & In Situ Testing . Well
7 D(?ﬁ)th of @E) 9| g 2 Results & g Construction
Strata © 'z‘ 8 ((’Eg Comments flush gatic. {‘Dns‘tzélls —
[ FILL/ SANDY GRAVEL (SP): fine to medium gravel, fine ]
ref %% 1o coarse grained sand, dry, inferred medium dense. _ /
FILL / CLAY (Cl): brown and dark grey, trace gravel,
w=PL, stiff to very stiff.
L1 1.0 1.0 r1
LT CLAY (CH_): brown, trace rounded quartz gravel, w<PL, Uss pp >600
Lol hard, alluvial. 13
1.6 - - 1.6
CLAY (CH): brow_n, w=PL, very stiff, residual 4614
i quaternary volcanics. S N = 20 I
[ -—2 205 -—2 Bentoniteto5m  ——=
25 BASALT (MW): very high strength, grey brown. X X
N X X N Unslotted PVC to
L L 55m
-3 X X -3
! X X I
L X X I
X X I
X X I
-4 j4o———— e ———— XX -_4
[ (SW): very high strength, grey. X X -
ref N X L
L N % I
X X I
X X I
5 BF——————— — — ——— —— -5
[ (MW): very high strength, grey brown. X X -
et X X I
[ X X [ -
I X X I =
I X X I =
-6 X X e =
[o X X -
X X =
X X =
X X =
-7 70— —— — —— —_——————————— — —— — L7 Slotted PVC 5.5 to =
[ (HW): low to high strength, brown. X X [ 135m -
et X X L =
[ X X i -
I X X I
I X X I
° X X o
L X X
O X X =
- (MW): very high strength, grey brown. X X =
i X X =
) X X -9 =
o X X i =
T X X A 4 =
g'5_(_SV_V):_ very high strength, grey brown. X X <t =
X X & f
NN
RIG: Fraste Multi-drill ML DRILLER: Apex Drilling LOGGED: APM CASING: NA

TYPE OF BORING: Solid flight auger to 2.5 m; hammer drilling to 15 m.
WATER OBSERVATIONS: Groundwater measured at 9.38 m
REMARKS: Location coordinates are in WGS 84 Zone 55 H. Standpipe installed on completion.

SAMPLING & IN SITU TESTING LEGEND
PID

A Auger sample Gas sample Photo ionisation detector (ppm)

B Bulk sample Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample U, Tube sample (x mmdia.) PL(D)Point load diametral test Is(50) (MPa) ou as a nem
C  Core drilling W  Water sample pp  Pocket penetrometer (kPa) ‘ ’

>

H

D  Disturbed sample Water seep S Standard penetration test . .
E__ Envionmental sample Water level V. Shear vane (kPa) Geotechnics | Environment | Groundwater

e




BOREHOLE LOG

CLIENT: Alphington Developments Pty Ltd SURFACE LEVEL:19.26 m AHD BORE No: DG 7
PROJECT: Groundwater Monitoring EASTING: 326353.77 PROJECT No: 79075.18
LOCATION: Heidelberg Road, Alphington NORTHING: 5816053.55 DATE: 28/11/2019
DIP/AZIMUTH: 90°/-- SHEET 2 OF 2
Description o Sampling & In Situ Testing Well
2 .
4 D(?ﬁ)th of @E) 9| g %'Ei Results & § Construction
Strata o Fl8| & Comments Details
I (SW): very high strength, grey brown. (continued) X X =
Lol X X =
L 105 X -
- BASALT (MW-HW): low to very high strength, grey X X
[ brown. X X
-_11 X X -—11
_w: X X I
L X X . y
X X t?)a?g'glg:r pack 5 ——-A;
X X
=12 XX L 12
X X [
[~ X X
X X
X X
X X L
-13 X 13
Lol X X
X X
X X
X X L
=14 X X 14
[ X X hole collapse 13.5 ——*
X X -15m
X X
s X X i
[ k15 15.0 45
.y Bore discontinued at 15.0m I
16 :—16
=17 :—17
18 :—18
19 :—19
RIG: Fraste Multi-drill ML DRILLER: Apex Drilling LOGGED: APM CASING: NA

TYPE OF BORING: Solid flight auger to 2.5 m; hammer drilling to 15 m.
WATER OBSERVATIONS: Groundwater measured at 9.38 m
REMARKS: Location coordinates are in WGS 84 Zone 55 H. Standpipe installed on completion.

SAMPLING & IN SITU TESTING LEGEND
PID

A Auger sample Gas sample Photo ionisation detector (ppm)
B Bulk sample Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa) ou as a nem
Water sample pp  Pocket penetrometer (kPa) ‘ ’

BLK Block sample
Water seep S Standard penetration test . .
Geotechnics | Environment | Groundwater

C  Core drilling
D  Disturbed sample
Water level \% Shear vane (kPa)

E  Environmental sample

MY SCTO




BOREHOLE LOG

CLIENT: Alphington Developments Pty Ltd SURFACE LEVEL:10.52 m AHD BORE No: DG 12
PROJECT: Groundwater Monitoring EASTING: 326259.85 PROJECT No: 79075.18
LOCATION: Heidelberg Road, Alphington NORTHING: 5816017.74 DATE: 3/12/2019
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description o Sampling & In Situ Testing Well
= [5)
7 D(?ﬁ)th of @E) 9| g 2 Results & g Construction
Strata o el 8 § Comments Details
Flush gatic cover —» |
FILL / CLAY (CI): brown and grey, trace subangular
gravel, w=PL, very stiff to hard.
[l u 075 >600 i
Lt pp L
o1 < 0.95 -1 Bentoniteto2m ——=
[ Unslotted PVC to
L 25m
7 1.5 m: w>PL, firm.
L2 2.0 - L2
- 2 m: becoming yellow brown. L Usa } 54 pp = 80-100 i
i A A3
el 25 2.5 et
Lot CLAY (CL): brown, grey, with fine grained sand, trace &
rootlets, w>PL, firm (Alluvial). Ugs pp =70 &
[4 2.95 [a
Sand filter pack 2 = "
. L to4.5m .
Ff F Slotted PVC 2.5 to
L+ i 4.5m
"4 9T CLAY (Cl): paleb fissured, w=PL 40 - -
. pale brown, orange, fissured, w=PL, very _ =
stiff; (Residual). Uss pp = 260-290 =
4.37 E
5 5
Lol 55 55 20/30 mm i
Lt SILTSTONE (HW): very low strength, brown. — 1S /553 double bouncing g
! — [ Backfill45t07m =
L6 ] L6
-7 7.0 - - = 7
Bore discontinued at 7.0m
-8 -8
-9 -9
RIG: Fraste Multi-drill ML DRILLER: Apex Drilling LOGGED: APM CASING: NA

TYPE OF BORING: Solid flight auger to end.
WATER OBSERVATIONS: Groundwater measured at 2.35 m
REMARKS: Location coordinates are in WGS 84 Zone 55 H. Standpipe installed on completion.

SAMPLING & IN SITU TESTING LEGEND
PID

A Auger sample Gas sample Photo ionisation detector (ppm)

B Bulk sample Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample U, Tube sample (x mmdia.) PL(D)Point load diametral test Is(50) (MPa) ou as a nem
C  Core drilling W  Water sample pp  Pocket penetrometer (kPa) ‘ ’

>

H

D  Disturbed sample Water seep S Standard penetration test . .
E__ Envionmental sample Water level V. Shear vane (kPa) Geotechnics | Environment | Groundwater

e




BOREHOLE LOG

CLIENT: Alphington Developments Pty Ltd SURFACE LEVEL:9.43 m AHD BORE No: DG 13
PROJECT: Groundwater Monitoring EASTING: 326273.84 PROJECT No: 79075.18
LOCATION: Heidelberg Road, Alphington NORTHING: 5816013.78 DATE: 3/12/2019
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description o Sampling & In Situ Testing Well
= [5)
7 D(?ﬁ)th of @E) 9| g 2 Results & g Construction
Strata o el 8 § Comments Details
Flush gatic cover
SILTY SAND (SP): fine grained, brown, moist. 1.1
0.2
r FILL / CLAY (CL): brown, trace subangular gravel,
[ w<PL, very stiff.
0.6
CLAY (CI): pale grey brown, w=PL, very stiff; (Residual
[ basalt). [
L 1 1.0 - - -1 Unslotted PVC to
H SILTY CLAY (CI): brown, w=PL, very stiff (Alluvial). ydl [ 2m
L /1 L
Lol i I
L | | L
[ /1 [
i 4 \ 4}
-2 -2 Slotted PVC to T
L . . Y4 21 54m =
2.1 m: trace fine to coarse basalt gravel. V4 & -
[ .2 m: becoming w>PL, firm. 4 & [ =
I 2.5 m: fissured, mottled orange grey brown. : : i g
[ 1/ I =
-3 1 -3 Slotted PVC 2 to -
I V4 [ 4m =
Lol 1 [ =
- /1 - =
I 3.5 m: becoming very stiff. A i =
I 9 I =
-4 /1 -4 2
I /1 I
1 -
e /1 I
: : i Backfill 4 to 54 m ——*
4.8 -
(s 50 SILT (ML): pale grey, w>PL, very stiff. s
' SAND (SP): pale grey, firm to medium grained, very [
[t dense.
Lot 5.4
Lr Bore discontinued at 5.4m
-6 -6
-7 -7
-8 -8
-9 -9
RIG: Hand Auger DRILLER: DP LOGGED: APM CASING: NA

TYPE OF BORING: Hand Auger
WATER OBSERVATIONS: Groundwater measured at 1.95 m
REMARKS: Location coordinates are in WGS 84 Zone 55 H. Standpipe installed on completion.

SAMPLING & IN SITU TESTING LEGEND
PID

A Auger sample Gas sample Photo ionisation detector (ppm)

B Bulk sample Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample U, Tube sample (x mmdia.) PL(D)Point load diametral test Is(50) (MPa) ou as a nem
C  Core drilling W  Water sample pp  Pocket penetrometer (kPa) ‘ ’

>

H

D  Disturbed sample Water seep S Standard penetration test . .
E__ Envionmental sample Water level V. Shear vane (kPa) Geotechnics | Environment | Groundwater

e




BOREHOLE LOG

CLIENT: Alphington Developments Pty Ltd SURFACE LEVEL:7.94 m AHD BORE No: DG 15
PROJECT: Groundwater Monitoring EASTING: 326360.6 PROJECT No: 79075.18
LOCATION: Heidelberg Road, Alphington NORTHING: 5816021.43 DATE: 2/12/2019
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description o Sampling & In Situ Testing Well
Depth < & .
4 (erﬁ)t of @E) 2 £ %'Ei Results & ks Construction
Strata © Flal|sg Comments o Detals
CLAY_ (CL): grey brown, with fine sand, w>PL, firm; I N
(Alluwal). F Bentonite to 0.6 m ——=
.3 m: becoming w>>PL. [ Unslotted PVC to
A AT
L 09 CLAY (CH): grey, trace basalt gravel, w>PL, stiff; E L1 —
LT (Alluvial). 1.1 T o=
Sand filter pack 0.6——=" .=
to2.0m =
1.5 m: with minor orange brown mottling. g_'gt:ﬁd PVC1.0to =
Lol D =
k2 -2 ¢
‘0
Backfill 2to 2.7 m —
2.7 - - - 2.7
L Bore discontinued at 2.7m due to auger refusal, inferred 3
f“’la to be top of basalt unit. L3
"':—4 L4
-m-—S L5
Le L6
L, -7
°Fs -8
("o Lo
RIG: Hand Auger DRILLER: DP LOGGED: APM CASING: NA

TYPE OF BORING: Hand Auger
WATER OBSERVATIONS: Groundwater measured at 0.62 m
REMARKS: Location coordinates are in WGS 84 Zone 55 H. Standpipe installed on completion.

SAMPLING & IN SITU TESTING LEGEND
PID

A Auger sample Gas sample Photo ionisation detector (ppm)

B Bulk sample Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample U, Tube sample (x mmdia.) PL(D)Point load diametral test Is(50) (MPa) ou as a nem
C  Core drilling W  Water sample pp  Pocket penetrometer (kPa) ‘ ’

>

H

D  Disturbed sample Water seep S Standard penetration test . .
E__ Envionmental sample Water level V. Shear vane (kPa) Geotechnics | Environment | Groundwater

o)




BOREHOLE LOG

CLIENT: Alphington Developments Pty Ltd SURFACE LEVEL:8.21 m AHD BORE No: DG 16
PROJECT: Groundwater Monitoring EASTING: 326366.28 PROJECT No: 79075.18
LOCATION: Heidelberg Road, Alphington NORTHING: 5816019.38 DATE: 2/12/2019
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description E Sampling & In Situ Testing _ Well
Q
7 D(?ﬁ)th of @E) 9| g 2 Results & g Construction
Strata o el 8 § Comments Details
Flush gatic cover ——s»f -
i CLAY (CL): brown, w<PL, stiff; (Alluvial).
. 0.5
06— 0.5m: becomingw=PL._ / | Yss | 0.68
r CLAY (CH): dark grey, trace subangular basalt gravel, r
[ L4 w>PL, stiff; (Residual Quaternary Volcanics). L1
1.3 ! i
g
Ugs pp = 100-150 ol
1.8 &t
For CLAY (CI): yellow brown, with fine sand, w>>PL, stiff; 1.95 <t
L2 ; : -2
[ (Alluvial). r
2.5
Ugs pp = 110-130 [ Bentoniteto 5.5 m —=
I 2.95 L3 Unslotted PVC to
Fr I 6.0m
Lol as
' BASALT (HW): low to high strength, dark grey and X X
orange brown. X X
X X
-4 X X -4
I X X
For CLAY (CH): grey, w>PL, stiff, possibly residual
4.5/ quaternary volcanics. 45
CLAY (ClI): grey, trace carbonaceous fragments, w=PL, = 290
very stiff (possibly alluvial). Ues pp =320-350
L5 4.95 L5
Lol L
_6 ._6 —
i [ Sand filter pack 5.5——=
6. : ‘ L to7.0m =
SANDSTONE (HW): very low strength, fine grained, Slotted PVC 6.0 to -
grey. 7.0m =
-7 7.0 - - 7 =
Bore discontinued at 7.0m
-8 -8
-9 -9
RIG: Fraste Multi-drill ML DRILLER: Apex Drilling LOGGED: APM CASING: NA

TYPE OF BORING: Solid flight auger to 7 m.
WATER OBSERVATIONS: Groundwater measured at 1.42 m
REMARKS: Location coordinates are in WGS 84 Zone 55 H. Standpipe installed on completion.

SAMPLING & IN SITU TESTING LEGEND
PID

A Auger sample Gas sample Photo ionisation detector (ppm)
B Bulk sample Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample U, Tube sample (x mmdia.) PL(D)Point load diametral test Is(50) (MPa) ou as a nem
C  Core drilling W  Water sample pp  Pocket penetrometer (kPa) ‘ ’

>

b 4

D  Disturbed sample Water seep S Standard penetration test . .
E__ Envionmental sample Water level V. Shear vane (kPa) Geotechnics | Environment | Groundwater

e




Photo 1 : DG-7 1.6-2.05m

J/) Douglas Partners

| Enviro t | Groundwater

SPT PHOTOGRAPHS Project No.:  79075.18
Yarrabend Riverfront Area Plate No: 5
Client:  Alphington Developments Pty Ltd | Date: 2019




Photo 2 : DG-16 6.95m

K

Douglas Partners

Geotechnics | Environment | Groundwater

SAMPLE PHOTOGRAPHS Project No.:  79075.18
Yarrabend Riverfront Area Plate No: 6
Client:  Alphington Developments Pty Ltd | Date: 20209
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Photo 2 : DG-12 55m

SPT PHOTOGRAPHS Project No.:  79075.18

m Douglas Partners
Geotechnics | Environment | Groundwater Yarrabend Riverfront Area Plate No: 7
Client: ~ Alphington Developments Pty Ltd | Date: 2020




Photo4:DG 4 6.3 - 6.34m

SPT PHOTOGRAPHS Project No. : 79075.18

m Douglas Partners
Geotechnics | Environment | Groundwater Yarrabend Riverfront Area Plate No: 8
Client: ~ Alphington Developments Pty Ltd | Date: 2020




TEST PIT LOG

CLIENT: Alphington Developments Pty Ltd SURFACE LEVEL: -- PIT No: TP 1
PROJECT: Groundwater Monitoring EASTING: PROJECT No: 79075.18
LOCATION: Heidelberg Road, Alphington NORTHING: DATE: 9/12/2019
SHEET 1 OF 1
Description © Sampling & In Situ Testing
_i| Depth 5 8) D § Dynamic Penetrometer Test
Z| (m) of o9 § £ E_ Results & g (blows per mm)
Strata © F A& 3 Comments 5 10 15 20
0.05CLAYEY SILT (ML): grey, w<<PL, stiff. /1 : : : '
SANDY CLAY (ci): brown, w<PL, fine to coarse :
subrounded sand, very stiff.
. 0.4 pp >600
0.4 m: becoming w=PL.
U63
0.7

SAND (Sm): brown, fine to medium, subrounded,

moist, inferred medium dense, with iron cemented

nodules throughout, with clay.

0.9
-1 1.0 -1
B
1.2
17 RN
1,75 BASALT (HW-MW): very high strength, grey. XX
Pit discontinued at 1.75m
L2 -2
RIG: 5T Backhoe LOGGED: APM SURVEY DATUM: WGS 84 Zone 55 H

WATER OBSERVATIONS: No free groundwater observed

REMARKS:

SAMPLING & IN SITU TESTING LEGEND
A Auger sample Gas sample PID Photo ionisation detector (ppm)
B Bulk sample
BLK Block sample

e

Disturbed sample

Water seep S Standard penetration test
E  Environmental sample

Water level \% Shear vane (kPa)

[0 Sand Penetrometer AS1289.6.3.3
[J Cone Penetrometer AS1289.6.3.2

Piston sample PL(A) Point load axial test Is(50) (MPa)
U, Tube sample (xmmdia.) PL(D)Point load diametral test Is(50) (MPa) ou as artne"s
C  Core drilling W  Water sample pp  Pocket penetrometer (kPa) ‘ ‘
D >
H

Geotechnics | Environment | Groundwater



TEST PIT LOG

CLIENT: Alphington Developments Pty Ltd SURFACE LEVEL: -- PIT No: TP 2
PROJECT: Groundwater Monitoring EASTING: PROJECT No: 79075.18
LOCATION: Heidelberg Road, Alphington NORTHING: DATE: 9/12/2019
SHEET 1 OF 1
Description © Sampling & In Situ Testing
1| Depth S ) 3 Dynamic Penetrometer Test
Zl (m) of s3| 8| £ E’- Results & 2 (blows per mm)
Strata © F 48 3 Comments 5 10 15 20
0.05CLAYEY SILT (ML): grey, w<<PL, stiff. /I(I/I( 0.05 : ' ' '
SANDY CLAY (Cl): fine to coarse, subrounded sand, S
brown, iron stained. "/ A U
S 025
0.3 m: becoming moist. %
irregular lenses of clay and sand). Y
" T BASALT (HW-MW): very high strength, grey. N B
B Pit discontinued at 1.1m
-2 2
RIG: 5T Backhoe LOGGED: APM SURVEY DATUM: WGS 84 Zone 55 H

WATER OBS

REMARKS:

ERVATIONS: No free groundwater observed

B Bulk sample
BLK Block sample
C  Core drilling

A Auger sample

D  Disturbed sample
E  Environmental sample

SAMPLING & IN SITU TESTING LEGEND
PID

G Gas sample Photo ionisation detector (ppm)
P Piston sample PL(A) Point load axial test Is(50) (MPa)
U, Tube sample (x mm dia.)

W  Water sample pp  Pocket penetrometer (kPa)

> Water seep S Standard penetration test

¥ Water level \ Shear vane (kPa)

[0 Sand Penetrometer AS1289.6.3.3
[J Cone Penetrometer AS1289.6.3.2

PL(D) Point load diametral test Is(50) (MPa) m Doug’as Partne"s

Geotechnics | Environment | Groundwater




TEST PIT LOG

CLIENT: Alphington Developments Pty Ltd SURFACE LEVEL: -- PIT No: TP 3
PROJECT: Groundwater Monitoring EASTING: PROJECT No: 79075.18
LOCATION: Heidelberg Road, Alphington NORTHING: DATE: 9/12/2019
SHEET 1 OF 1
Description © Sampling & In Situ Testing
1| Depth S ) § Dynamic Penetrometer Test
Z| (m) of @S § £ E_ Results & g (blows per mm)
Strata © F A& 3 Comments 5 10 15 20
SAND (SM): fine to medium grained, brown, with clay, : : : '
dry, inferred dense.
0.5
SANDY CLAY (Cl): brown, moist, w=PL, very stiff to
dense, fine to coarse sand (irregular mixture of sand
and clay, with iron cemented lenses throughout.
0.7
B
0.9
1 -1
15 4
BASALT (HW-MW): very high strength, grey. X X
1.6 X X
Pit discontinued at 1.6m
-2 -2
RIG: 5T Backhoe LOGGED: APM SURVEY DATUM: WGS 84 Zone 55 H
WATER OBSERVATIONS: No free groundwater observed
REMARKS: [0 Sand Penetrometer AS1289.6.3.3

[J Cone Penetrometer AS1289.6.3.2

SAMPLING & IN SITU TESTING LEGEND
PID

A Auger sample Gas sample Photo ionisation detector (ppm)

B Bulk sample Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sarmple U, Tube sample (x mm dia) PL(D) Point load diametral st 1s(50) (MPa) oualas artners
C  Core drilling W  Water sample pp  Pocket penetrometer (kPa) ‘ ‘

>

4

D  Disturbed sample Water seep S Standard penetration test
E  Environmental sample Water level V  Shear vane (kPa) Geotechnics | Environment | Groundwater

e




TEST PIT LOG

CLIENT: Alphington Developments Pty Ltd SURFACE LEVEL: -- PIT No: TP 4
PROJECT: Groundwater Monitoring EASTING: PROJECT No: 79075.18
LOCATION: Heidelberg Road, Alphington NORTHING: DATE: 9/12/2019
SHEET 1 OF 1
Description © Sampling & In Situ Testing
1| Depth < 8) ) § Dynamic Penetrometer Test
Z| (m) of o9 § £ E_ Results & g (blows per mm)
Strata © F A& 3 Comments 5 10 15 20
0.05CLAYEY SILT (ML): grey, w<<PL, stiff. /I(I/I( 0.05
SANDY CLAY (Cl): fine to coarse, subrounded sand, 0.1
brown, iron stained. Uss
B
i 0.25
0.3 . 0.3
\_SASALT (HW-MW): very high strength, grey. X X
.3 m-0.6 m: undulating basalt. XX
X X
X X
X X
0.6
Pit discontinued at 0.6mAdd| pit approx 10 to SE; basalt
encountered approx 0.2 m.
1 -1
-2 -2
RIG: 5T Backhoe LOGGED: APM SURVEY DATUM: WGS 84 Zone 55 H

WATER OBSERVATIONS: No free groundwater observed

REMARKS:

SAMPLING & IN SITU TESTING LEGEND
Gas sample PID Photo ionisation detector (ppm)
Piston sample PL(A) Point load axial test Is(50) (MPa)

A Auger sample
B Bulk sample
BLK Block sample U,
C  Core drilling W Water sample pp
>
b 4

e

Pocket penetrometer (kPa)
D  Disturbed sample

Water seep S
E  Environmental sample

Standard penetration test
Water level \

Shear vane (kPa)

[0 Sand Penetrometer AS1289.6.3.3
[J Cone Penetrometer AS1289.6.3.2

Tube sample (x mm dia.) PL(D)Point load diametral test Is(50) (MPa) m Doug’as Partne"s

Geotechnics | Environment | Groundwater




TEST PIT LOG

CLIENT: Alphington Developments Pty Ltd SURFACE LEVEL: -- PIT No: TP 5
PROJECT: Groundwater Monitoring EASTING: PROJECT No: 79075.18
LOCATION: Heidelberg Road, Alphington NORTHING: DATE: 9/12/2019
SHEET 1 OF 1
Description © Sampling & In Situ Testing
1| Depth < 8) _ ) § Dynamic Penetrometer Test
Z| (m) of o9 § - Results & g (blows per mm)
Strata © F A& 3 Comments 5 10 15 20
FILL / CLAY (Cl): brown, trace fine to medium : : : '
sand,trace gravel, w<PL, hard.
0.2 pp = 320-510
. ) . 0.3 pp = 210-220
0.3 m: becoming w=PL, very stiff to stiff.
0.5
0.7 m: w>PL, firm. U 63
0.8 pp = 50-60
0.95
-1 -1
M — — — — —
FILL / GRAVELLY CLAY (Cl): dark brown, fine to
coarse subangular gravel, w>>PL, soft to firm.
1.9
CLAY (CI): brown, with orange, iron stained, with fine
L, grained sand, w>>PL, soft to firm. L,
2.6
BASALT (HW-MW): very high strength, grey. X X
27
Pit discontinued at 2.7m
RIG: 5T Backhoe LOGGED: APM SURVEY DATUM: WGS 84 Zone 55 H

WATER OBSERVATIONS: No free groundwater observed

REMARKS:

[0 Sand Penetrometer AS1289.6.3.3
[J Cone Penetrometer AS1289.6.3.2

SAMPLING & IN SITU TESTING LEGEND
Gas sample PID
Piston sample

A Auger sample
B Bulk sample

e

Photo ionisation detector (ppm)
PL(A) Point load axial test Is(50) (MPa)

BLK Block sample U, Tube sample (x mmdia.) PL(D)Point load diametral test Is(50) (MPa)
C  Core drilling W  Water sample pp  Pocket penetrometer (kPa)

D  Disturbed sample > Water seep S Standard penetration test

E  Environmental sample T Water level \Y Shear vane (kPa)

Douglas Partners

Geotechnics | Environment | Groundwater

K




Test Pit - TP 1

J/) Douglas Partners

| Enviro t | Groundwater

TEST PIT PHOTOGRAPHS Project No.:  79075.18
Yarrabend Riverfront Area Plate No: 1
Client:  Alphington Developments Pty Ltd | Date: 2019




Photo 2 : Test Pit TP2

SAMPLE PHOTOGRAPHS Project No.:  79075.18

J/) Douglas Partners

| Environment | Groundwater Yarrabend Riverfront Area Plate No: 2

Client:  Alphington Developments Pty Ltd | Date: 20209




T E N

4-7

est Pit TP4

TEST PIT PHOTOGRAPHS ProjectNo.:  79075.18
m Douglas Partners
Geotechnics | Environment | Groundwater Yarrabend Riverfront Area Plate No: 3

Client:  Alphington Developments Pty Ltd | Date: 2020




Photo 5 : Test Pit TP5

TEST PIT PHOTOGRAPHS ProjectNo.:  79075.18

m Ppyglas Partners

| Environment | Groundwater Yarrabend Riverfront Area Plate No: 4

Client:  Alphington Developments Pty Ltd | Date: February 2020




Appendix D

Rainfall, River Level and Wind Data
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