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Report on Updated Desktop Groundwater Assessment
Proposed Residential Development
1B Glover Street, Belmont

1. Introduction

This report presents the results of an Updated Groundwater Assessment undertaken for the
proposed residential development at 1B Glover Street, Belmont, New South Wales (NSW). The
investigation was commissioned by Oak Tree Retirement Village Belmont Pty Ltd and was
undertaken in line with Douglas Partners Pty Ltd (Douglas) proposals 205363.02.P.001.Rev0O dated
10 February 2022 and 205363.07.P.003.Rev0 dated 11 March 2025.

It is understood that the proposed residential development will comprise a four-storey building
with single level fully tanked basement. The basement will require excavations up to about 3.0 m
deep and require dewatering during construction (i.e. temporary dewatering).

This report has been updated for the proposed modification to the existing approved
development, in particular, the extended footprint area for the proposed basement. The updated
report also includes additional groundwater level and quality monitoring data which has since
been collected. This report therefore supersedes Revision O report dated 15 March 2022.

Lake Macquarie City Council and Water NSW require a groundwater assessment for the proposed
single-storey basement as it will require excavation below the groundwater table. Under the
requirements of the NSW Department of Planning Industry and Environment (DPIE), the
“Minimum Requirements for building site groundwater investigations and reporting -
information for developers and consultants” (January 2021) guideline is relevant in the
assessment of this basement.

The scope of this assessment was the following:

e Desktop review of the environmental setting, including topography, soil mapping, existing
registered water bores and mapped groundwater dependent ecosystems (GDEs) in the
surrounding areas and potential impacts from the development;

e Hydrogeological review of the previous investigations at the site and surrounds followed by
development of a conceptual groundwater model (CHM);

e Summary of groundwater levels recorded in groundwater monitoring bores from 2022 to
January 2025 and brief comment/comparison against proposed basement levels;

e 2D seepage analysis to estimate the construction seepage inflow rates. This included a
sensitivity analysis to account for uncertainty with input parameters;

e Brief coomments on groundwater quality based on previous testing by Douglas and disposal
options; and

e  Preparation of this report.

Proposed Residential Development 205363.02.R.001.ReV]
1B Glover Street, Belmont April 2025
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This assessment has utilised the results of subsurface information obtained by Douglas in
previous contamination and geotechnical investigations for the proposed development
(Douglas, 2021a; 2022a). Further details are provided in Section 5. A full list of previous reports by
Douglas are included in Section 12.

For the purpose of this assessment, the client provided CKDS Architecture and Northrop plans.
Relevant information is included in Appendix C.

2. Proposed Development

It is understood that the proposed development will comprise the following:
e Construction of a four-storey residential building;

e Construction of a one level basement which is fully tanked (i.e. no long term water take
following completion of construction dewatering);

e A sheet pile cut off wall will be installed to facilitate basement construction. Detailed design
of the sheet pile wall has not been completed at the time of this report. For the purposes of
this groundwater modelling, the following cases has been considered:

o Casel-installation of sheet piles to a depth of 12 m ie 1 m into residual clay;

o Case 2 - installation depth of approximately 6 m below ground level (i.e. approximately
3 m below basement or -1.5 AHD). This indicative depth was provided by the structural
civil designers (Northrop) although it is recommended that the piles are installed below
the soft clay to ensure adequate penetration of the Unit 3a clay. This would require sheet
piles to be installed below RL -1.4 AHD.

e The basement is to have a finished floor level of 2.2 AHD. Taking into account slab thickness
and site preparation, the bulk excavation level could be around 1.6 AHD. This is expected to
require excavations up to about 3.0 m depth below current site levels, not including localised
deeper excavations for lift wells / sumps / services and the like. The anticipated dewatering
level is 0.6 AHD (i.e. 1 m below bulk excavation level);

e The majority of the excavated soils are to be removed from site.

Development plans are provided in Appendix C.

Proposed Residential Development 205363.02.R.001.ReV]
1B Glover Street, Belmont April 2025
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3. Site Description

Site Address 1B Glover Street, Belmont, NSW

Legal Description Lot 202 Deposited Plan 1236307

Area 9,793 m?

Zoning Zone B5 Business Development

Zone SP2 Infrastructure (Classified Road)

Local Council Area Lake Macquarie City Council

Current Use Vacant

The site is bounded by Maude Street to the north, sporting fields to the east and residential
development to south and to the west. The Belmont Sporties Club previously occupied the site
during initial investigations in 2022 and shown in Figure 1. The club has since been demolished
and the site is now vacant. A current aerial photograph of the site is shown on the Test Location
Plan on Drawing 2 in Appendix C.

barad A ;’ 5.!‘,. ! ‘-“-.‘ . “Il LB TJ* ’sy-.',**;
Figure 1: Approximate site boundary outlined in yellow. Image sourced from Google Earth
(2022).

Proposed Residential Development 205363.02.R.001.ReV]
1B Glover Street, Belmont April 2025
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4. Desktop Review

41 Environmental Setting

Regional Slight fall to the west of the Pacific Highway towards Lake Macquarie and

Topography to the east towards low-lying swamp areas. The site is to the east of the
Pacific Highway.

Site Topography The site is relatively level with a surface level of about RL 4 to 4.5 m AHD.

Geology Reference to the Newcastle Coalfields Surface Geology Sheet, published by

BHP, indicates that the site is underlain by Quaternary coastal sands which
is further underlain by rocks (in descending order) of the Boolaroo Sub-
Group, Adamstown Sub-Group and Lambton Sub-Group; all belonging to
the Newcastle Coal Measures. The Newcastle Coal Measures are of Permian
age and typically comprise sandstone, conglomerate, siltstone, claystone,
coal and tuff. The mined coal seams (Victoria Tunnel and Borehole Seam)
are within the lower sequence the Lambton Sub-Group.

The NSW Seamless Geology map indicates that the site is in an area of
anthropological deposits, noting possible concrete and demolition rubble.

Soil Landscape

Woy Woy. Characterised by level to gently undulating non-tidal sand flats
and beach ridges on marine sands, with deep (200 cm) Siliceous Sands.
Limitations include permanently high water tables, localised flooding,
periodic waterlogging in depressions, very low to low soil fertility, localised
areas of high soil erosion hazard.

Acid Sulfate Soils
(ASS)

High probability of ASS between 1 m and 3 m below the ground surface.

Surface Water

An unnamed creek located approximately 450 m east of the site, along
with low-lying swamp area is considered to be the nearest sensitive
receptor.

Ecosystems (GDE)

Groundwater Two registered groundwater bores within 500 m of the site. The
groundwater bores, registered as monitoring wells are both located
approximately 450 m west of the site, located on Maude Street. Standing
water level in the wells was 0.85 m below ground level

Groundwater A review of the Bureau of Meteorology GDE Atlas indicates the following

Dependant mapped CGDEs nearby the site:

¢ Wetland area (approximately 400 m east) as high potential of
terrestrial and aquatic GDE; and

e Lake Macquarie (approximately 700 m west) as moderate potential of
aquatic GDE.

42 Water Regulations

The Water Sharing Plan for the North Coast Coastal Sand Groundwater Sources 2016 is

applicable to the site.

Proposed Residential Development 205363.02.R.001.ReV]
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It is understood that Water NSW has issued a General Terms of Approval (GTA) for the Water
Supply Work Approval, reference number IDAS1142581 on 10 May 2022 pertaining to the initial
proposed development and smaller basement footprint.

The GTA indicated that dewatering for temporary construction dewatering was permitted, and
includes a number of terms and conditions particularly in regard to volume limits (3 ML annually)
and requirements for a construction dewatering management plan (DMP).

It is noted that the approval lapsed on 10 May 2022 and therefore new application would be
required for the current modified development.

A copy of the GTAs issued 10 May 2022 are included in Appendix D.

5.  Previous Investigations
51 Preliminary Contamination and ASS Assessment - Coffey (Coffey, 2020)

A Phase 1 Preliminary Site Assessment and Acid Sulfate Assessment was conducted by Coffey for
the subject site in December 2020. The investigation was undertaken for a seniors housing
development which was proposed at that time.

The investigation comprised a desktop review for contamination, inspection and limited intrusive
investigation at five bores (BHO1 to BHO5) drilled to depths of up to 2.7 m. Relevant findings to
this investigation are generally as follows:

e Upper fill materials including building waste materials in some bores;

e Generally sand profile underlying fill materials to termination depths. Lenses of “sandy
siltstone” / “silty sandstone” were noted within the sand layer which differ from subsequent
investigations by Douglas (2021a; 2022a) as discussed below;

e An inferred groundwater depth of about 2.4 m to 2.7 m below ground level, based on the
depths recorded for borehole collapse;

e A low potential for ASS in the top 2.0 m of the soil profile. Some potential ASS results were
observed in screening and detailed testing, however the results of detailed ASS testing
indicated chromium reducible sulfur and net acidity below the adopted ASS action criteria.

The investigation recommmended further assessment of soil for contamination and ASS which was
subsequently undertaken for the current proposed development and the results are summarised
in Section 5.2 below.

Proposed Residential Development 205363.02.R.001.ReV]
1B Glover Street, Belmont April 2025
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52 Contamination, ASS Testing and Geotechnical Investigation - Douglas Partners
(Douglas, 2021a; 2022a)

521 Overview

Further contamination and ASS testing was undertaken by Douglas in July 2021 (Douglas, 2021a),
following on from the results and recommendations in the previous assessment (Coffey, 2020).
The work was undertaken concurrently with a geotechnical investigation (Douglas, 2022a). The
investigations were undertaken for the proposed three-storey apartment development with
basement excavation. As discussed in Section 2, the current development includes an extended
basement footprint.

The field work for the investigations comprised the following:

e Dirilling of seven boreholes (Bores 1to 7) to depths of up to 4.0 m below ground level using a
track mounted drill rig and hand auger;

e Installation of groundwater wells in three boreholes (Bores 5 to 7);

e Testing of selected soil samples for an assessment of contamination, waste classification and
ASS;

e Testing of groundwater samples to establish baseline groundwater conditions and assess
groundwater levels;

e  Four cone penetration tests (CPT) designated CPT 101 to 103 and 102A to depths of between
9 m and 14.7 m for the geotechnical investigation.

The test locations are shown on Drawing 1in Appendix C.
5.2.2 Subsurface Conditions
Subsurface conditions encountered in the bores/CPTs are summarised in Table 1.

Table 1: Generalised Summary of Subsurface Conditions (Douglas, 2021b)

Unit Description De:)r:\hbr;r)‘ge RL rang?e to base
to base of unit of unit (AHD)
Unit1 Fill 0.15t0 0.4 451039
Unit 2 Alluvial Sand (Typically Loose to Medium 430 10 445 2910 -02
Dense)
Unit 3.1 | Alluvial Clay 579 to 5.87 -0.2to-1.4
Unit 3.2 | Alluvial Sand and Clay Layers 7.85t010.8 -1.4to -6.5
Unit 4 Residual Clay (Very Stiff to Hard) >9.0 to >14.7 <-6.5to0<-105

Notes to Table 1
m bgl - metres below ground level

Proposed Residential Development 205363.02.R.001.ReV]
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5.2.3 Groundwater Levels

Groundwater observations at the time of field work were as follows:

e At depths of approximately 1.8 m and 1.9 m below ground level (2.3 AHD and 2.7 AHD) in
completed CPT holes (5 July 2021);

e At depths between 1.6 m and 2.0 m (2.4 AHD to 2.8 AHD) in Bores 3 to 7 during drilling
(21 July 2021);

e Atdepthsofl.4to1.6 m below ground level (2.6 AHD to 2.7 AHD) in groundwater monitoring
wells during sampling (29 July 2021).

The maximum groundwater level measured in wells during this investigation was 2.7 AHD. It
should be noted that groundwater levels are affected by climatic conditions and soil permeability
and will therefore vary with time.

5.2.4 Groundwater Quality

Groundwater purging and sampling was undertaken from three monitoring wells (Bores 5 to 7).
The locations were selected based on the presence of groundwater and the site coverage. It
should be noted that the testing was limited to testing of the identified potential contaminants,
rather than a broad assessment of water quality parameters for groundwater disposal
assessment.

The results of field, laboratory testing and laboratory report sheets are shown in Appendix B.

Pertinent results of the groundwater testing are as follows:

e Contaminant concentrations were generally low. Total recoverable hydrocarbons (TRH) and
polycyclic aromatics hydrocarbons (PAH) were not detected above laboratory limit of
reporting (LOR). Toluene was identified in groundwater for Bore 6 at a concentration equal
to the LOR;

e All groundwater samples were below the adopted ANZG (2018) freshwater default guideline
values (DGV) for slightly to moderately disturbed systems except for slightly exceedances of:

o Dissolved nickel in Bore 5; and
o Dissolved zinc in Bores 5 and 6.

e The concentrations of metals in groundwater were considered to most likely represent
background concentrations of groundwater, attributed to mineralogy of the soils and
underlying rock.

52.5 Acid Sulfate Soils

Acid sulfate soil testing indicated the presence of ASS at the site, likely to be at levels below
1.0 AHD. Soils excavated from at or below this depth as part of construction works would be
subject to treatment and management as per the site-specific acid sulfate soil management plan
(ASSMP) (Douglas, 2022b). The ASSMP noted that effects of dewatering and temporary lowering
of the groundwater table require consideration in both the ASSMP and dewatering management
plan (DMP).

Proposed Residential Development 205363.02.R.001.ReV]
1B Glover Street, Belmont April 2025
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53 Groundwater level monitoring 2022 to 2025 - Douglas Partners

Groundwater level monitoring has been undertaken from May 2022 to present to assess baseline
groundwater levels prior to construction and confirm the assumptions made in the initial
Desktop Groundwater Assessment report and Dewatering Management Plan. Pre-construction
monitoring is also a requirement of a Water Supply Work Approval for temporary dewatering
during construction.

Monitoring comprised manual measurement of groundwater levels in monitoring wells installed
in conjunction with previous investigations (Douglas, 2021a; 2022a) as well as installation of
automated loggers to record groundwater level changes at 20 minute intervals.

Loggers were initially installed in BH5, BH6 and BH7 from May 2022 to July 2022. Logger
monitoring continued in BH7, BH203 and BH204 from July 2022 to October 2023 and March 2024
to present (April 2025). These wells were positioned within the proposed basement excavation
and exterior to provide pre- construction data and for comparison during construction.

Well locations and the proposed basement are shown on Drawings 1and 2 in Appendix C. A plot
of water level (pressure) versus time for installed loggers and manual gauging levels is shown on
Figure C1 in Appendix C. The data is shown against daily rainfall data recorded at Newcastle
Nobbys Bureau of Meteorology weather station. Groundwater pressures have been corrected for
barometric pressure influences.

It is noted that the monitoring period captured a number of significant rainfall events, including
a two-week period from 2 to 15 July 2022 of persistent daily rainfall totalling 233 mm. A daily rainfall
event of 107.4 mm also occurred on 6 May 2024. Peak water levels were recorded on 11 July 2022.
Table 2 summarises the minimum, maximum and range of water levels logged during the

monitoring period within the bores.

Table 2: Range of groundwater Level in bores - May 2022 to January 2025

Groundwater Depth Groundwater Level EstiBmIakted
u
WellID |  Minimum Maximum Fluctuation Minimum Maximum Exiavatlion
eve
m bgl m bgl m AHD AHD AHD
5 0.75 1.86 1M 2.46 356
6 0.72 170 0.98 2.55 418
7 0.70 1.68 0.98 242 3.40 1.6
203 0.74 193 118 2.35 354
204 0.86 193 1.06 2.48 354

Notes to Table:
m bgl metres below ground level

Proposed Residential Development 205363.02.R.001.ReV]
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It is noted that the above groundwater levels are not considered a design groundwater level as
defined in Structural Design Actions Standard AS1170.1, 2002.

The results of monitoring indicated the following:

e Sharpincreases in groundwater levels generally occur for rainfall events greater than 50 mm,
or where sustained daily rainfall events occur. Sharper responses were apparent in 2024
following removal of the building structure and an increase in the available area for rainfall
infiltration;

e More generally, groundwater levels increased slowly in response to typical daily rainfall
events, possibly from flows from upgradient / unsealed sites, as evidenced during the initial
monitoring period in 2022 and 2023 where the site was paved and not subject to direct
infiltration;

e Groundwater levels increased by 0.83 m for 14 to 15 March 2023 for Wells 203 and 204 only,
with a lesser increase of 0.15 m for Bore 5 several days later. Only 13.4 mm of total rainfall was
recorded for 13, 14 and 15 March, which suggests the levels are possibly spurious on the basis
that Bore 5 typically demonstrated a similar response to rainfall as Bore 203 and 204.

It is noted that the maximum groundwater level of 3.56 AHD was slightly higher than the value
used for the groundwater inflow modelling analysis which used RL 3.2 AHD. It is considered that
a groundwater level of 3.2 AHD is adequate for the seepage inflow analysis because seepage
analysis was for temporary construction activities and groundwater levels over most of the
monitoring period were generally below this level with an average level of about 2.8 AHD.

Groundwater levels affected by factors such as climatic conditions and soil permeability and will
therefore vary with time.

6. Preliminary Conceptual Hydrogeological Model

On the basis of the desktop review and previous subsurface investigations, the following
preliminary conceptual hydrogeological (CHM) model has been prepared. The subsurface profile
and material permeabilities are based on the results of the previous investigations by Douglas
(Douglas, 2021a; Douglas, 2022a) in Section 5 and subsequent groundwater level monitoring
shown on Figure C1in Appendix C.

Based on published literature by Fetter (2001) and Douglas experience with similar soils, the
estimated range of hydraulic conductivities for the site are presented in Table 3.

Proposed Residential Development 205363.02.R.001.ReV]
1B Glover Street, Belmont April 2025
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Table 3: Soil Units and Hydraulic Conductivity Parameters

Page 10 of 20

Unit Level Description Permeability (m/s) Adopted Permeability
(AHD) P Table 3.7 (Fetter, 2001) (m/s)
1 45t03.9 Fill NA — above water table -
1x10%to1x1072 5x10°to1x10*
Sand
2 39t0-0.2 (loose to dense) Fetter Table 3.7 - Well Based on experience in
graded sand the area
Clay 1x10°t01x10¢
3a |-02to-1.4| (softtofirm/firm to 1x10°to1x107
stiff) Fetter Table 3.7 — Clay
Interlayered sand (loose 1x107to1x10° 1x107to1x10°
3b | -14t0-65| to mediumdense) and | Fetter Table 3.7 — Clayey | Based on experience in
clay (stiff to very stiff) sand the area
-6.5to i _ i 1x10°to1x107
4 Residual C.Iay typically 1x10°t01x107
-10.5 very stiff to hard. Fetter Table 3.7 - Clay

Notes to Table 3:
(1) Permeability testing of sands at George Fire Trail (approximately 500 m south) using Hazen method

Unit1Tand Unit 2 are considered to represent an unconfined aquifer and therefore the water levels
in these layers are expected to fluctuate with climatic and near surface drainage conditions.

Unit 3 layer consists of clay and is considered to represent the base of the unconfined aquifer. The
results of the geotechnical investigation identified that this layer was present in each test. The
analysis has been based on the Unit 3 layer being present across the full width of the site. It should
be noted that there is a risk that this layer may not be continuous across the site because it has
been deposited in an alluvial environment which can be highly variable. If the layer is not
continuous across the full width of the site, groundwater flows into the basement could be
substantially higher than estimated for Case 2. Additional CPTs could be completed now that
building structures have been removed to further understand the risks associated with the
uniformity of this layer.

Unit 3b layer consists interbedded sand and clay layers, given the presence of clay layers, and
without site specific permeability data, permeability of this layer is considered to be similar to
clayey sands as described by Fetter (2001).

It is noted that the permeabilities of Unit 4 is considered the critical parameter for assessing
seepage flows for Case 1. A sensitivity analysis has been undertaken to assess the effect of seepage
rates based on the range of parameters.

205363.02.R.001.Rev1
April 2025
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Subsurface conditions are expected to be primarily sandy and would therefore likely be of
relatively high permeability. Lower permeability layers or lenses, comprising silt or clay may also
be present, but these are not expected to be confining layers but can affect the efficiency of spear
point wells if used during construction.

As per the provided site section plan (CKDS drawing A-13001 in Appendix C), the proposed top of
basement level is at 2.2 AHD. The expected bulk excavation level could be around 1.6 AHD and will
be situated into Unit 2 sand.

Dewatering will be required for basement construction to provide a surface for placement of a
granular working layer. For the purposes of this report, groundwater levels on the inside of the
basement has been based on 1Tm below underside of the anticipated bulk earthworks level,
i.e. 0.6 AHD.

7. Groundwater Inflow Analysis
71 Methods and Assumptions

The groundwater inflow into the proposed excavation level was estimated using the 2D
groundwater seepage computer program SEEP/W. The model was based on subsurface
conditions and design parameters as described in Section 6.

Given that a perimeter wall will be installed below the Unit 3a clay layer, dewatering by a
combination of excavated sumps and submersible pumps inside the sheet pile wall perimeter
are expected to be used to dewater the proposed basement excavation.

The estimated inflow into the proposed site excavation was estimated based on the following
assumptions:

e Onesingle excavation (see Figure 2);

e Model based on a ‘critical’ cross section, i.e. widest section across the excavation (see
Figure 2);

e  Subsurface profile based on the CHM is as described in Section 6 and Table 3, with subsurface
soil units continuous below the site based on previous investigations (Douglas, 2022a);

e Groundwater level around the outside perimeter of the sheet pile wall was modelled as
3.2 AHD, a conservative level which is higher than the average groundwater level which
generally remains below RL 2.8 for average conditions. This should not be considered the
design groundwater level for the long term basement construction;

. Water table within the basement excavation modelled to be drawn down to 1 m below the
base of the bulk excavation (0.6 AHD);

e Basement wall perimeter measured off the plans (see Figure 2) has been considered to be
290 m (75 m by 70 m) which takes into account the irregular shape of the excavation and is
therefore a conservative assessment;

e Perimeter wall installed to a depth of 12 m below ground level ie at least 1 m inter Unit 4 clay
for a ‘Case 1 scenario;

e Perimeter wall installed to a depth of 6 m below ground level for a ‘Case 2' scenario (indicative
depth advised by structural designers);

Proposed Residential Development 205363.02.R.001.ReV]
1B Glover Street, Belmont April 2025
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e Vertical to horizontal permeability ratio K,/Kn was modelled at a ratio of 0.5 for all layers

(typical value).

It should be noted that Case 2 inflow rates are largely dependent on permeabilities of Unit 2
(sand), Unit 3a (clay) and Unit 3b (clayey sand). In lieu of site-specific soil permeability data,

conservative values have been assumed.
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Figure 2: Modelled excavation shown in yellow, critical section shown in green, site boundary

shown in red (figure adapted from Northrop drawing DA1-C04.01 revision A).

7.2 Geometry

A transient model in SEEP/W was run for time steps of 1 day, 14 days and 182 days (6 months)
using subsurface materials and parameters discussed above. The geometric models for Cases 1

and 2 are shown in Figure 3 and Figure 4.
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M Unit 4 - Residual clay
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Figure 3: Geometric Model - Case 1 (All time steps)

Materials

HE Perimeter Wall
O Unit 1 - Fill
O Unit 2- Sand
H Unit 3a - Clay
O Unit 3b - Clayey sand
B Unit 4 - Residual clay
Surface Level

" (RL4.5 mAHD) =

s | '

Toe of perimeter wall
(RL-1.5 m AHD)

Figure 4: Geometric Model - Case 2 (All time steps)

7.3 Results

The pressure distribution for the models for the 182 day (6 month) time step are shown in
Figure 5 and Figure 6 for Case 1and Case 2 respectively.

Surface Level
(RL 4.5 m AHD) L:

— 12m —+

of perimeter wall
\\ (RL:7.5 m AHD)

Figure 5: Pressure Distribution - Case 1 (182 day time timestep)
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Toe &f perimeter wall
(RL-1.5mAHD)
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Figure 6: Pressure Distribution — Case 1 (182 day time timestep)

The model estimates groundwater inflows for a 1 m thick slice through the site. Given that the
basement has a perimeter of approximately 290 m (75 m by 70 m), this inflow is multiplied by half
the basement perimeter to approximate inflows for the entire basement. The estimated

basement inflows for the time step periods are summarised below in Table 4.

Table 4: Results of Groundwater Inflow Modelling

Inflow rate
Case Description 1day 2 weeks | 6 months
kL/day | kL/day | kL/day
Case 1-12 m sheet 75m by. 70m ba.sement
iles (socketed excavation — perimeter wall 0.4 to ONto 0.11to
i‘:\to residual clay) installed 12 m below ground level 17.8 6.2 55
Y) | (75 AHD)
Case2-6msheet | 75m by 70 m basement
piles (socketed excavation — perimeter wall 0.62to 0.44 to 0.43to
into clay/clayey installed 6 m below ground level (- 40.9 39 329
sand) 1.5 AHD)

The above analysis does not include leakage through the perimeter wall, which depends on
contractor expertise and tightness of joints, hence some excess capacity in removing water would
be advisable.

8. Groundwater Changes During Construction

Drawdown due to dewatering at distances of 5 m, 10 m and 25 m from the perimeter walls based
on the modelling is shown in Table 5.

205363.02.R.001.Rev1
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Table 5: Estimated Drawdown Based on Modelling

Estimated Drawdown

T from i rimeter (m
Description of om outside perimeter (m)

Perimeter Wall

Case
5m 10m 25m
distance | distance | distance

75 m by 70 m basement

Case1 -12 m sheet . .
excavation — perimeter wall

felﬁzlgsac;c:l(aet)ed into installed 12 m below ground level <01 <01 <01
y (-7.5 AHD)

75 m by 70 m basement
Cﬁ:‘: (zzr,gfkr:t::::?ﬁzo excavation — perimeter wall <0.1to <0.1to <0.1to
P installed 6 m below ground level 0.8 0.8 0.8

clay/clayey sand) (-1.5 AHD)

Notes to Table 5:
Drawdown taken from model at 6-month time step (182 days)

Provided over-pumping is not undertaken, and dewatering is completed inside the sheet piles,
the modelling suggests that widespread lowering of the unconfined aquifer is unlikely for Case 1
and minor for Case 2.

Analysis of Case 1 indicates the change in the groundwater head as modelled is commensurate
with the changes in groundwater which can be naturally expected on site.

Analysis of Case 2 indicates a change in groundwater head of less than 1 m is expected at
distances greater than 5 m from the excavation. A change in head of 1 m is equivalent of an
increase in effective stress of up to about 10 kPa which is expected to result in a total settlement
of up to about 10 mm to 15 mm which reduces with distance from the excavation.

Smaller (negligible) settlements could be expected as the site may have experienced dewatering

or changes in groundwater levels in the past due to natural groundwater changes or previous
dewatering activities, such as for the installation of services such as sewer or water.

9. Groundwater Extraction Estimates

Groundwater extraction estimates were based on 2D groundwater seepage modelling (SEEP/W)
and subsurface conditions from previous investigations. The results are shown in Table 6, below.
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Table 6: Summary of Groundwater Extraction Volumes
Stage Estimated Estimated Rate Estimated
9 Duration (kL per day) Volume (ML)
Case 1-12 m sheet piles (socketed into residual clay)
Initial Dewatering —
commencement i.e. two times 2 weeks 0.8t0 35.6 0.011to 0.50
initial dewatering rate
Daily dewatering - during 6 months 01Nto55 0.02to 1.0
construction
Daily dewatering - during 2 months 011t0 55 0.01to0 0.33
construction (contingency)
Leakage through perimeter Durat.lon of DIfﬂCU|F to Not estimated
wall project determine
Total estimate 6 to 8.5 months 0.04 to 1.83
Case 2 - 6 m sheet piles (socketed into clay/clayey sand)
Stage Estimated Estimated Rate Estimated
9 Duration (kL per day) Volume (ML)
Initial Dewatering —
commencement i.e. two times 2 weeks 1.24 to0 81.8 0.01to 115
initial dewatering rate
Daily dewatering - during 6 months 0.43 t0 32.9 0.08 to 5.92
construction
Daily dewatering - during 2 months 0.43 10 32.9 0.03t01.97
construction (contingency)
Leakage through perimeter Durat'|on of leﬂcult. to Not estimated
wall project determine

Total estimate

6 to 8.5 months

0.12 to 9.04

The modelling estimates indicate that groundwater take during the construction period is likely
to be relatively minor for Case 1. The total volume would be expected is less than the 3 ML in an
annual period and as such a water access licence exemption should be applicable for the site.

For Case 2, groundwater inflows would be higher and the total volume would be expected greater
than 3 ML (predicted inflow of up to 9 ML for an 8.5 month period and higher if construction is
longer). This scenario would require a groundwater licence.
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10. Dewatering Strategy and Water Management

Dewatering activities should be undertaken in a controlled manner. The dewatering strategy will
be confirmed by the dewatering contractor subject to the final design of the basement, building
construction methodology and timing, and being dependent on the results of this groundwater
assessment.

Based on previous experience, the following general set-up may be applicable:
e Install perimeter sheet piles;

e The effectiveness of dewatering spears is expected to be limited given the proximity of the
soft clay below the base of the bulk excavation level. Accordingly, dewatering is expected to
consist of a combination of internal sumps / submersible pumps and dewatering spears
installed internally to the perimeter walls. The depth and spacing of the wells would require
design by the contractor;

e The spear array could be connected to a manifold at the surface for collective discharge into
a multicell holding tank. Water from the submersible pumps should also be collected in the
tank;

e Aflow meter could be attached after the holding tank inlet to record flow volumes;

e The holding tank would allow for monitoring of the water quality, dosing/pH adjustment or
removal of sediments, if required;

e Extracted groundwater could be discharged to suitable location, such as a nominated
stormwater location subject to regulatory approvals.

The final design should be confirmed by the dewatering contractor based on groundwater
parameters, expected flow and subject to regulatory approvals.

Excavations and the effects of dewatering and temporary lowering of the groundwater table
should also consider the presence of ASS. Excavation methods should therefore be considered
with reference to the requirement for a site specific ASSMP as discussed in Section 5.2.5.

The procedures for dewatering should be undertaken in accordance with the following
documents:

e Dewatering Management Plan for Construction (Temporary Dewatering for Tanked
Basement) (Douglas, 2025b) prepared as per Water NSW requirements;

e Remediation Action Plan (Douglas, 2025a) prepared for the excavation and disposal of
unsuitable upper fill materials;

e Acid Sulfate Soil Management Plan (Douglas, 2022b) prepared for the excavation and
management of ASS below RL 1and dewatering during basement construction.

Reference should be made to the updated DMP (Douglas, 2025b) which details the monitoring
procedures for during construction (levels / quality / volumes), assessment criteria, reporting
requirements and contingencies.

Proposed Residential Development 205363.02.R.001.ReV]
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1. Conclusion

This updated desktop groundwater assessment was undertaken to estimate temporary water
takes to facilitate basement construction. The assessment was undertaken using the results of
the previous investigations by Douglas (Douglas, 2021a; Douglas, 2022a) and others (Coffey, 2020)
and has considered the results of groundwater level monitoring undertaken from 2022 to 2025.

Two scenarios were modelled (Cases 1 and 2), comprising sheet piles respectively installed to
depths of 12 mand 6 m.

From the groundwater model based on the CHM described in Section 6 and for an estimated
construction period of 6 to 85 months, groundwater inflows into the basement during
construction could be in the order of:

. Case1-0.04 ML to 1.83 ML;
e Case2-0.12MLt09.04 ML.

The preferred approach on the basis of minimising groundwater flows, and eligibility for a new or
updated Water Supply Work Approval and water access licence exemption, is therefore Case 1.

The groundwater model and inflows for Case 1 are based on installation of sheet piles into Unit 4
residual clay. This layer is assumed to be continuous on the basis of subsurface investigation to
date (DP, 2021a; 2021b). As a precautionary measure, it is recommended that additional
subsurface investigation via CPTs is undertaken following building removal to confirm the
presence and depth of the Unit 3a clay and depths for sheet pile installation.

Reference should be made to the updated DMP (Douglas, 2025b) which details the monitoring
procedures for during construction (levels / quality / volumes), assessment criteria, reporting
requirements, contingencies.

A new or revised application to Water NSW will be required for a Water Supply Work Approval
and updated General Terms of Approval (GTA) given that the existing approval has lapsed.
Dewatering during construction will need to adhere to the conditions of such approvals and the
updated DMP (Douglas, 2025b).
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13. Limitations

Douglas Partners (Douglas) has prepared this report for this project at 1B Glover Street, Belmont
in accordance with Douglas proposal 205363.02.P.001.RevO dated 10 February 2022 and
205363.07.P.003.RevO dated 11 March 2025. The work was carried out under a Consultancy
Agreement between Douglas Partners Pty Ltd and Oak Tree Retirement Village Belmont Pty Ltd
(Ref 3466-0215-9673, v. 1). This report is provided for the exclusive use of Oak Tree Retirement
Village Belmont Pty Ltd 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 Douglas, does so entirely at its own risk
and without recourse to Douglas for any loss or damage. In preparing this report Douglas 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.

Douglas’ advice is based upon the conditions encountered during the previous investigations.
The accuracy of the advice provided by Douglas in this report may be affected by undetected
variations in ground conditions across the site between and beyond the sampling and/or testing
locations. The advice may also be limited by budget constraints imposed by others or by site
accessibility.

The assessment of atypical safety hazards arising from this advice is restricted to the groundwater
components set out in this report and based on known project conditions and stated design
advice and assumptions. While some recommendations for safe controls may be provided,
detailed ‘safety in design’ assessment is outside the current scope of this report and requires
additional project data and assessment.
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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. Douglas 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 Douglas. Thisis because this report has been written as advice
and opinion rather than instructions for construction.
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Sampling Methods
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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).

o ‘Wet' or ‘w=LL’ (i.e. near the liquid limit).
o ‘Wet or ‘w>LL’ (i.e. wet of the liquid limit).
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Rock Descriptions

Rock Strength
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Rock Descriptions

Degree of Fracturing
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Symbols & Abbreviations

Introduction
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Symbols & Abbreviations

Graphic Symbols for Soil and Rock
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Cone Penetration Tests

Introduction
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Cone Penetration Tests

1000

ncreasing 31
QOCR, age |
mentation
\
100
% N
Q
t o,
\ (1))
\ 3
Increasing
10 OCR, age ]
Increasing 4
B sensitivity ]
= 1 32
1 . L § S o B Lok
0.1 1 10

0,
F, (%)
FIlre [I'SolllClalIflcgation Clart

DO nlolle COT Coftare [rolldel] coll[lter
alded [nter(retation of [oll [tratallCeneratn] (ol
delcrition and [tren[t1] for eacl lalerl] Tle
CoftJare can allo [rodce [lot] of etlMated (ol
[aralleter(T] nclldinl] [Dodl1T] fricton anllel’
relatlle den(1tIT] [Tear [tren(tl] and oler
conloldation ratiol]

DOm COT rCofthare [Cell1] olr enneer] 1G]
elallate tle criical folllarer]and tfen focJon
deleloIn[] [ractical [ollton] for tle clientl
[rolectl]

Engineering Applications
Trere are [lan(] [Tellfor COT datall Tre [lan
al[licationJare [riefl1introd ced [elol]

Settlement

COT Crolldella contnl o] [rofile of follt[Te and
[trenCtl) [rofldn] an elcellent [arm for
Cettle1ent anallTT01] Solll col [re[ TN can e
eltMated froll cone derled [odrlMlor [nolln
conloldation [aralleter(for t'e critical laler(1e[]
frol] laCorator(Ite(tn( 11 FrtlCer(Ifl Core [relllre
dlTaton telt[] are [ndertalen [IIn[] a
[TeloconelIn[T1ill conloldation coeffcientican e
eltTated to ald anallT1IT]

Pile Capacity

TCe cone M effectta [Tall [cale [lle andl
tCerefore] deal for direct eltMaton of Cie
calacf[T] DOM nIolle [rolrall Conellle can
anallle [Jolt [le tiTelJand [rodcel][lle calacll]
Cer(1]] deltl) lot(11 TrCe anall1l [et[odl] are
[aled on [rolen [tatic tleor] and ell[Irical
[tfdel] talln0 accolnt of [cale effectil] (e
Dater@lJ and DetCod of nltallaton Te relTitD
are ellrel(Ted [n I (tate for(JatCconlItent i
tle UJlin1Code LIS 1]

Dynamic or Earthquake Analysis

COT andOmn [artcClarCSe] ¢ COT are [[ialle
for dfnall¢ folndation [tCdel and earttTale
re(TonCe anallell] [0 [rofiin0 tCe lo0 [tran
[Tear Jod1] (] Teclnll el Cale allo [een
deleloled relatin] CUT rel[Llt[] to tle rIl] of [oll
|[Iefaction(]

Other Applications

Otler alllgaton] of COT [nclide [roCnd
[ [rolellent Donforin(] (te(tn(] [efore and after
Dor[I 1T alnil] and contallnant C1l1Je [allinl]
[condlctltl] conelll [reloadn(l [t(del] and
Cerification of [trentlanC]

Seil Behaviour Type
BT [ PAVEMENT - Bummy cene used

| SAND wth z0ms CEMENTED SAND/
‘CLAYEY SAND: Medum Denze o Ve
Denze.

CLAY wih soms SLTY SAND | SANDY
SILT: St o

% SILTY SARD 1 SANDY SILT: L5558 16
Hedum Dense

'ORGANIC CLAY/ PEAT and CLAY. St |
oS

SILTY SAND 7/ SANDY SILT whf some.
SAND: Loose 1o Medum Dense

< =k

FIrre (11Salllle Cone [llot

Mo oooo



BOREHOLE LOG

CLIENT: Oak Tree Retirement Villages SURFACE LEVEL: 6.2 AHD BORE No: 1
PROJECT: Proposed Residential Development EASTING: 375257 PROJECT No: 205363.00
LOCATION: 2A Maude Street, Belmont NORTHING: 6344045.1 DATE: 18/6/2021
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description i) Sampling & In Situ Testing 5 Well
2 D(?g;h of -é:,g g | £ 2 Results & § Construction
Strata o [ § Comments Details
FILL / SAND (SP) - Fine to medium grained, brown, with
silt, trace rootlets, roots, fine subangular/subrounded, D 0.1 E PID<1
o brick, coal reject, dry
0.4 " " .
ﬁg\étD (SP) - Fine to medium grained, pale grey, dry to b los!| E PID<1
1 D 1.0 E PID<1 -1
15 —— — SO NP IV S PID<1
Bore discontinued at 1.5m, limit of investigation
L2 -2
L3 -3
-4 -4
RIG: Hand tools DRILLER: Kramer LOGGED: Kramer CASING: Uncased

TYPE OF BORING: Hand auger to 1.5m
WATER OBSERVATIONS: No free groundwater observed
REMARKS:

SAMPLING & IN SITU TESTING LEGEND
G Gas sample PID Photo ionisation detector (ppm)

Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (xmmdia.) PL(D) Point load diametral test Is(50) (MPa) ou as a ners
Water sample pp  Pocket penetrometer (kPa) ‘ ’

Water seep S Standard penetration test b .
Water level V  Shear vane (kPa) Geotechnics | Environment | Groundwater

A Auger sample
B  Bulk sample
BLK Block sample
C  Core drilling
D Disturbed sample

E  Environmental sample

MV SCT




BOREHOLE LOG

CLIENT: Oak Tree Retirement Villages SURFACE LEVEL: 4.5 AHD BORE No: 2
PROJECT: Proposed Residential Development EASTING: 375293.2 PROJECT No: 205363.00
LOCATION: 2A Maude Street, Belmont NORTHING: 6344105.9 DATE: 18/6/2021
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description i) Sampling & In Situ Testing Well
= 9]
2 D(?g;h of @:,g) g | £ 2 Results & g Construction
Strata o = ] § Comments Details
FILL / SAND (SP) - Fine to medium grained, pale
grey/brown, trace fine to coarse subangular/subrounded D | o1 E PID<1
0.2|—~(crushd natural rock), dry to moist
FILL / Clayey GRAVEL (GP) - Fine to coarse D |03]| E PID<1
035 subangular/subrounded gravel (crushed natural rock),
brown, trace fine to medium grained sand, moist / -
F~ D 0.5 E PID<1
SAND (SP) - Fine to medium grained, dark brown, with
silt, trace rootlets, moist (possible indurated sand)
07
SAND (SP) - Fine to medium grained, brown, moist
-1 D 1.0 E PID<1 F1
e 1 - - — — D——1.5—1—E PID<1
Bore discontinued at 1.5m, limit of investigation
-2 -2
-3 -3
-4 -4
RIG: Hand tools DRILLER: Kramer LOGGED: Kramer CASING: Uncased

TYPE OF BORING: Hand auger to 1.5m
WATER OBSERVATIONS: No free groundwater observed
REMARKS:

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B  Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample U, Tube sample (xmmdia.) 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 \ Shear vane (kPa)

K

Douglas Partners

Geotechnics | Environment | Groundwater



BOREHOLE LOG

CLIENT: Oak Tree Retirement Villages SURFACE LEVEL: 4.4 AHD BORE No: 3
PROJECT: Proposed Residential Development EASTING: 385301.6 PROJECT No: 205363.00
LOCATION: 2A Maude Street, Belmont NORTHING: 6344124.6 DATE: 21/6/2021
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description i) Sampling & In Situ Testing Well
Depth so o .
4 (m) of g3 2 £ é_ Results & 5 Construction
Strata o Flal| g Comments Details
002\ ASPHALT D [o05| E PID<
FILL / Clayey Sandy GRAVEL (GP) - Fine to medium
0.22/1 subangular / subrounded gravels, pale brown, with fine K
to medium grained sand, silt, moist (road base
< materials)
SAND (SP) - Fine to medium grained, brown, with silt, D |o5]| E PID<1
moist, medium dense
-1 D 1.0 E PID<1 F1
1.2
Feo 56,8
s .6,
N=14
D 1.5 E PID<1
1.65
-2 D 2.0 E PID<1 ! F2
From 2.0m, brown
22
Fa 3,25
S N=7
D25 | E PID<1
2.65
From 2.9, pale brown
F3 D 3.0 E PID<1 -3
3.2
Bore discontinued at 3.2m, limit of investigation
-4 -4
RIG: Geoprobe 7822DT DRILLER: Terratest (Warren) LOGGED: Kramer CASING: Uncased

TYPE OF BORING:  Push tube to 3.2m
WATER OBSERVATIONS: Free groundwater at 2.0m
REMARKS:

SAMPLING & IN SITU TESTING LEGEND
G Gas sample PID Photo ionisation detector (ppm)

Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (xmmdia.) PL(D) Point load diametral test Is(50) (MPa) ou as a ners
Water sample pp  Pocket penetrometer (kPa) ‘ ’

Water seep S Standard penetration test b .
Water level V  Shear vane (kPa) Geotechnics | Environment | Groundwater

A Auger sample
B  Bulk sample
BLK Block sample
C  Core drilling
D Disturbed sample

E  Environmental sample

MV SCT




BOREHOLE LOG

CLIENT: Oak Tree Retirement Villages SURFACE LEVEL: 4.4 AHD BORE No: 4
PROJECT: Proposed Residential Development EASTING: 375277 PROJECT No: 205363.00
LOCATION: 2A Maude Street, Belmont NORTHING: 6344059 DATE: 21/6/2021
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1
Description i) Sampling & In Situ Testing Well
_i| Depth so ) o .
Z| (m) of 9 § £ 2 Results & g Construction
Strata o Flal| g Comments Details
0.05~\ ASPHALT
D 0.1 E PID<1
FILL / Clayey Sandy GRAVEL (GP) - Fine to medium
0.25/— subangular / subrounded gravels, pale brown, with fine VAVA
0.31\ to medium grained sand, silt, moist (road base - ﬁ.'-j D (028 E PID<1
< materials) / B
SAND (SP) - Fine to medium grained, brown, with silt, D |o5]| E PID<1
trace fine to medium rounded gravels, moist
SAND (SP) - Fine to medium grained, grey, medium
dense, moist
From 0.6m, brown - pale brown
-1 D 1.0 E PID<1 F1
1.2
Feo 5,8,10
S 15| E N8
: PID<1
A 4
From 1.6m, dark brown 1.65
-2 D 2.0 E PID<1 F2
22
Lo 234
S N=7
D25 | E PID<1
From 2.6m, pale grey - grey 2.65
-3 D 3.0 E PID<1 -3
3.2
Bore discontinued at 3.2m, limit of investigation
-4 -4
RIG: Geoprobe 7822DT DRILLER: Terratest (Warren) LOGGED: Kramer CASING: Uncased

TYPE OF BORING:  Push tube to 3.2m
WATER OBSERVATIONS: Free groundwater at 1.6m
REMARKS: D2/JRK @ 0.5m

SAMPLING & IN SITU TESTING LEGEND
G Gas sample PID Photo ionisation detector (ppm)

Piston sample PL(A) Point load axial test Is(50) (MPa)
Tube sample (xmmdia.) PL(D) Point load diametral test Is(50) (MPa) ou as a ners
Water sample pp  Pocket penetrometer (kPa) ‘ ’

Water seep S Standard penetration test b .
Water level V  Shear vane (kPa) Geotechnics | Environment | Groundwater

A Auger sample
B  Bulk sample
BLK Block sample
C  Core drilling
D Disturbed sample

E  Environmental sample

MV SCT




BOREHOLE LOG

CLIENT: Oak Tree Retirement Villages SURFACE LEVEL: 4.4 AHD BORE No: 5

PROJECT: Proposed Residential Development EASTING: 375318.2 PROJECT No: 205363.00

LOCATION: 2A Maude Street, Belmont NORTHING: 6344113.2 DATE: 21/6/2021
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1

Description Sampling & In Situ Testing Well

Depth
(m) of
Strata

0.05|~\ ASPHALT /%
01511 FILL / Clayey Sandy GRAVEL (GP) - Fine to medium e

subangular / subrounded gravels, pale brown, with fine ;
to medium grained sand, silt, moist (road base

< materials)

SAND (SP) - Fine to medium grained, brown / grey,
moist, medium dense

From 0.3m, pale grey
From 0.7m, dark brown / brown with silt

RL
Water

CResuns % Construction
omments Gactic covdretails

From 0.0m to PAPY
PID<1 0.1m, concrete NTIX
From 0.1m to
0.2m, backfill

Graphic
Log

] Type
S Depth
m |Sample

From 0.2m to
0.5m, bentonite

D [05 | E PID<1

D 1.0 E PID<1 -1

From 1.2m to 2.0m, intermixed bands of sand and
indurated sand

2,4,10
N=14
D 1.5 E PID<1

From 1.7m, wet

" - - D |20 E PID<1 -2
SAND (SP) - Brown, fine to medium grained, wet

22
From 0.5m to
4.0m, 5mm gravel
2’ '5 filter

D 2.5 E From 1.0m to
PID<1 4.0m, Class 18
casing
285 From 1.0m to
4.0m, Class 18
PVC screen

D | 30 E PID<1 r3

D | 35 E PID<1

T Y S S S S S S S S Yy Sy S Y Y S Y S Y Y Sl S Sy Sl Y oy St S Yy e

I N N N
(@]

O

End cap

!

-4 40 — — SRR S PID<1
Bore discontinued at 4.0m, limit of investigation

RIG: Geoprobe 7822DT DRILLER: Terratest (Warren) LOGGED: Kramer CASING: Uncased
TYPE OF BORING:  Push tube to 4.0m

WATER OBSERVATIONS: Free groundwater at 1.7m

REMARKS: Bore collapse @ 3.2m. No SPT taken

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)

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

>

H

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

T




CLIENT:
PROJECT:

BOREHOLE LOG

Oak Tree Retirement Villages
Proposed Residential Development

LOCATION: 2A Maude Street, Belmont

SURFACE LEVEL: 4.3 AHD
375303.6
NORTHING: 6344903.7
DIP/AZIMUTH:

EASTING:

BORE No: 6
PROJECT No: 205363.00
DATE: 21/6/2021

90°/-- SHEET 1 OF 1

Depth
(m)

RL

Description
of
Strata

Graphic

Sampling & In Situ Testing

Well

Log

Type
Depth
Sample

Construction

Gactic covepetalls

Water

Results &
Comments

0.025
0.125

17

ASPHALT

FILL / Clayey Sandy GRAVEL (GP) - Fine to medium
subangular / subrounded gravels, pale brown, with fine
to medium grained sand, silt, moist (road base
materials)

SAND (SP) - Fine to medium grained, brown, dry to
moist, medium dense

O
o
o

22

SAND (SP) - Fine to medium grained, dark brown, with
silt, moist to wet (possible indurated sand)

SAND (SP) - Fine to medium grained, pale brown, wet

22

2.65

Bore discontinued at 4.0m, limit of investigation

From 0.0m to 4
0.1m, concrete
From 0.1m to

0.25m, backfill

PID<1

From 0.25m to
0.6m, bentonite
From Om to 1.0m,
Class 18 casing

PID<1

PID<1 L1 5

44,8 o
N=12 X
PID<1 Q)

PID<1 -2

From 0.6m to
4.0m, 5mm gravel
filter

From 1.0m to
4.0m, Class 18
PVC screen

3,78
N=15
PID<1

PID<1 -3

PID<1

I N N N N N N N I
[

End cap

PID<1

RIG: Geoprobe 7822DT
TYPE OF BORING:

DRILLER: Terratest (Warren)
Push tube to 4.0m

WATER OBSERVATIONS: Free groundwater at 1.6 - 1.7m

REMARKS:

Bore collapse @ 3.2m. No SPT taken. D3/JRK @ 0.5m

LOGGED: Kramer

BLK Block sampl;
C  Core drilling

A Auger sample
B  Bulk sample

D Disturbed sample
E  Environmental sample

SAMPLING & IN SITU TESTING LEGEND
G  Gas sample PID

P Piston sample PL(A) Point load axial test Is(50) (MPa)
e U, Tube sample (xmmdia.) PL(D)Point load diametral test Is(50) (MPa)
W Water sample pp  Pocket penetrometer (kPa)
> Water seep S Standard penetration test
T Water level \ Shear vane (kPa)

Photo ionisation detector (ppm)

K

CASING: Uncased

Douglas Partners

Geotechnics | Environment | Groundwater



BOREHOLE LOG

CLIENT: Oak Tree Retirement Villages SURFACE LEVEL: 4.3 AHD BORE No: 7

PROJECT: Proposed Residential Development EASTING: 375298.5 PROJECT No: 205363.00

LOCATION: 2A Maude Street, Belmont NORTHING: 6344055.7 DATE: 21/6/2021
DIP/AZIMUTH: 90°/-- SHEET 1 OF 1

Description Sampling & In Situ Testing Well

Depth .
(m) of Results & Construction

Strata Comments Gactic covdPetails

0.05~ ASPHALT From 0.0m to 4
. . . PID<1 0.1m, concrete ¢
FILL / Clayey Sandy GRAVEL (GP) - Fine to medium From 0.1m to

0. subangular / subrounded gravels, pale brown, with fine 0.2m, backfill
to medium grained sand, silt, moist (road base) D |03]| E PID<1 From 0.2m to

0.36 ¥ .
FILL / Silty SAND (SP) - Fine to medium grained, dark [ |- =~ 0.45m, bentonite
grey, with coal / coal reject, moist ol b los | E PID<1 From 0.0m to 0

1.0m, Class 18 ko)
casing o 0

RL
Water

Graphic
Log

] Type
f Depth
m |Sample

SAND (SP) - Fine to medium grained, grey, dry

- - - - D [10]| E PID<1 1 A
Silty SAND (SP) - Fine to medium grained, dark brown,

moist, loose

1.65 0

From 1.6m, wet

From 1.9m, dark brown - grey Q
D 2.0 E PID<1 -2 0|

2.2 From 0.45m to Ke}

4.0m, 5mm gravel 0
filter Xe)
4,810 a
N=18 %
D |[25]| E PID<1 From 1.0m to a%
4.0m, Class 18

265 PVC screen a%

24

SAND (SP) - Fine to medium grained, pale grey, wet,
medium dense

D [30 ]| E PID<1 r3 Q

From 3.3m, brown, with silt

D | 35 E PID<1 Q

O
I N N N N N N N I
)

End e O
T4 40 p— ——— : D—4.0-—E PID<1 nd cap >
Bore discontinued at 4.0m, limit of investigation

RIG: Geoprobe 7822DT DRILLER: Terratest (Warren) LOGGED: Kramer CASING: Uncased
TYPE OF BORING:  Push tube to 4.0m

WATER OBSERVATIONS: Free groundwater at 1.6

REMARKS: Bore collapse @ 3.2m. No SPT taken.

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)

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

>

H

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

T




CONE PENETRATION TEST LOGATION:  2AMAUDE STREET, BELMONT CPT101
CLIENT: OAK TREE RETIREMENT VILLAGES Page 1 of 1
REDUCED LEVEL:4.3 DATE 05/07/2021
PROJECT: PROPOSED RESIDENTIAL DEVELOPMENT
COORDINATES: 375313.9E 6344053.3N PROJECT No: 205363
Cone Resistance Sleeve Friction Friction Ratio
qc (MPa) fs (kPa) Rt (%)
0 10 20 30 40 50 0 100 200 300 400 500 0 2 4 6
Depth | | 1 | | ] L I | | I ] . . Depth
m T Soil Behaviour Type (m)
,. 00 1.0 2.0 3.0 4.0 5.0 s
— — PAVEMENT GRAVELLY SAND i
039
SAND with some SILTY SAND / SANDY T
. SILT: Loose to Medium Dense § »
SAND and SILTY SAND / SANDY SILT: |
- Loose to Medium Dense
24" L 2
) Pid
From 2.75m, medium dense f>
3| x I3
4 { La
/ - 432 L
CLAY: Soft to Firm ?
~
54 ls
ﬁB
5.87 =

SAND : Loose to Medium Dense L 6

6.75

CLAY: Stiff to Very Stiff

. el p—— 7.41
— 5 SILTY SAND / SANDY SILT and SAND: E
) Medium Dense s
SILTY CLAY / CLAYEY SILT and CLAY:

< Very Stiff to Hard

RNz

4

2 OVERCONSOLIDATED CLAY with some | *° »

E I CLAY: Hard

A

From 13.0m, possible weathered rock

TN Aand
N/
\/
[INAS I

Ty
T M

—

= i

L == é
14 = = |14

End at 14.08m q¢[=47.5 14.08

15 F15
16 |16
i F17
18 L 18
19 F19
201 L2g

REMARKS: TEST DISCONTINUED DUE TO REFUSAL ON INFERRED WEATHERED ROCK
GROUNDWATER OBSERVED AT 1.8m AFTER WITHDRAWAL OF RODS

Water depth after test: 1.8m
File: P:\205363.00 - BELMONT, 2A Maude St, Lot 201\4.0 Field Work\4.2 Testing\2020.07.05 - 205363.00 - Belmont\2020.07.05 - 205363.00 - Belmont\CPT101.CP5
Cone ID: 170706 Type: I-CFXY-10

é"z"oeo@"éovféﬂﬁ"pifirs Pty Ltd m Dﬁu ’as P a,.tnem

Gaatem?zmcx ! Environment | Grountwaier




CLIENT:

CONE PENETRATION TEST

OAK TREE RETIREMENT VILLAGES

PROJECT: PROPOSED RESIDENTIAL DEVELOPMENT

LOCATION: 2AMAUDE STREET, BELMONT

REDUCED LEVEL:4.4

CPT102

Page 1 of 1

DATE 05/07/2021

COORDINATES: PROJECT No: 205363
Cone Resistance Sleeve Friction Friction Ratio
qc (MPa) fs (kPa) Ry (%)
10 20 30 40 50 O 100 200 300 400 500 0 2 4 6 8 10
Depth | | 1 | | ] L I | | I ] . . Depth
(m) | e A I SoﬂBehawourType (m)
,. 00 1.0 2.0 3.0 4.0 5.0 s
5 = . GRAVELLY SAND: Very Dense Jo.s
( (‘ SAND: Medium Dense to Dense
Ly \\ k 1
— I
] - }
24 r r2
\ \ From 1.5m, medium dense \
4 k La
CLAY: Soft to Firm <
CLAY: Firm to Stiff ’ T
5 f r5
ol L 5 SILTY SAND / SANDY SILT with some Al "
N SAND: Loose 620 |l
~—_ SILTY CLAY / CLAYEY SILT: Very Stiff to }
ff Hard e
" = : ’
—
é{ = <}
8 CLAY and SILTY CLAY/ CLAYEY SILT: || L Lo
%, B Very Stiff to Hard f:
o 14.7 9.00 N

End at 9.00m qc 5

20

REMARKS: TEST DISCONTINUED DUE TO SUDDEN CONE BENDING
HOLE COLLAPSED AT 1.5m AFTER WITHDRAWAL OF RODS

File: P:\205363.00 - BELMONT, 2A Maude St, Lot 201\4.0 Field Work\4.2 Testing\2020.07.05 - 205363.00 - Belmont\2020.07.05 - 205363.00 - Belmont\CPT102.CP5

mbou glas Partners

Cone ID: 170706

ConePlot Version 5.9.2

© 2003 Douglas Partners Pty Ltd

Type: I-CFXY-10

-20

Genfechnics | Environmant | Groundwsaier



CLIENT: OAK TREE RETIREMENT VILLAGES

PROJECT: PROPOSED RESIDENTIAL DEVELOPMENT

CONE PENETRATION TEST

REDUCED LEVEL:4.4

2A MAUDE STREET, BELMONT

375319.6E 6344116.3N

CPT102A

Page 1 of 1
DATE 05/07/2021
PROJECT No: 205363

Cone Resistance

Sleeve Friction

Friction Ratio

¢ (MPa) fs (kPa) Ry (%)
10 20 30 40 5 0 100 200 300 0O 2 4 6 8 10
Depth 1 | | | | ] 1 | | | . )
(my T Soil Behaviour Type
o 0.0 1.0 2.0 3.0 4.0 5.0
| | GRAVELLY SAND: Very Dense 0.15
; B SAND with some GRAVELLY SAND:
K / Medium Dense to Dense
1]
& & From 1.0m, medium dense
[—— L=
3 j , E
i / / ﬁ =
- 4.38 —
\ N CLAY: Firm (\
51 )
L £ 5.81 —
6 SILTY SAND / SANDY SILT and SAND: .
~ - Loose 6.25 —
T CLAY with some SILTY CLAY / CLAYEY 3
o | < SILT: Stiff to Hard e
=7 — =
J 1T <
9 f ; .
i <
{ > 2
Z{ 2\ 10.86 <>
114 / = CLAY with some SILTY CLAY / CLAYEY <
| Sl SILT: Very Stiff to Hard e
£ — =
12
13| — — |
o =<
P -
i —1 ] T
— | I T
144 Endat t3.90m q; =58.9 13.90
15
16
174
18
19

20-

REMARKS: TEST DISCONTINUED DUE TO REFUSAL ON INFERRED WEATHERED ROCK
HOLE COLLAPSED AT 1.4m AFTER WITHDRAWAL OF RODS

File: P:\205363.00 - BELMONT, 2A Maude St, Lot 201\4.0 Field Work\4.2 Testing\2020.07.05 - 205363.00 - Belmont\2020.07.05 - 205363.00 - Belmont\CPT102A.CP5

m Douglas Partners

Geotechnics | Environment | Groundwater

Cone ID: 170706 Type: I-CFXY-10

ConePlot Version 5.9.2
© 2003 Douglas Partners Pty Ltd

Depth
(m)

ro

-20



CONE PENETRATION TEST LOCATION:  2AMAUDE STREET. BELMONT CPT103
CLIENT: OAK TREE RETIREMENT VILLAGES Page 1 of 1
REDUCED LEVEL:4.3
PROJECT: PROPOSED RESIDENTIAL DEVELOPMENT DATE 05/07/2021
COORDINATES: 375294.1E 6344086.5N PROJECT No: 205363
Cone Resistance Sleeve Friction Friction Ratio
¢ (MPa) fs (kPa) Ry (%)
10 20 30 40 5 0 100 200 300 400 500 0 2 4 6 8 10
Depth 1 | | | | ] 1 ] ] | ] ] Soil Behavi T Depth
[ S e e B Oll behaviour pe
™ o 1.0 2.0 3.0 40 50 y (m)

[ — ro

T GRAVELLY SAND: Very Dense 013
> SAND and GRAVELLY SAND: Medium
Dense to Very Dense

)ﬁ . From 2.5m, Medium Dense
3 {g

CLAY with some SILTY CLAY / CLAYEY

{
SILT: Firm to Stiff
} 581 —]
6 <\ SILTY SAND / SANDY SILT and SAND: te

Loose 6.29

&
S
o
/'\/_,____,_,—\_,—\_/\/‘-\f—/h
T
IS

R

- CLAY and SILTY CLAY / CLAYEY SILT: Very B
, 9 Stiff to Hard ot |
2 ] SILTY SAND / SANDY SILT and SAND:

= —_1 Medium Dense

B SILTY SAND / SANDY SILT and SILTY
C/ CLAY / CLAYEY SILT: Loose

|
e A

CLAY and SILTY CLAY / CLAYEY SILT: Very |

Stiff to Hard

/MN\J!

\

SILTY CLAY / CLAYEY SILT and CLAY: Very | | =

T,
M
M

fal
Pt~

I Stiff to Hard —
/—; ’_/_’i
| =
14 — 14
~—_ |
= — -
n I E— 14.72

15 End at 14.72m qc = 44.0 L 15
16 16
17 17
18 r18
19 19
20 -20

REMARKS: TEST DISCONTINUED DUE TO REFUSAL ON INFERRED WEATHERED ROCK
GROUNDWATER OBSERVED AT 1.9m AFTER WITHDRAWAL OF RODS

Water depth after test: 1.9m

File: P:\205363.00 - BELMONT, 2A Maude St, Lot 201\4.0 Field Work\4.2 Testing\2020.07.05 - 205363.00 - Belmont\2020.07.05 - 205363.00 - Belmont\CPT103.CP5
Cone ID: 170706 Type: I-CFXY-10

SIS e m Douglas Partners

Geotechnics | Environment | Groundwater



Appendix B

Table Bl: Summary of Field Testing of Groundwater
During Purging and Sampling (DP, 2021a)

Table B2. Summary of Results of Groundwater
Analysis (from Douglas, 2021a)

Laboratory Report Sheets for Groundwater Testing
(Envirolab Report 272957)



_a

Douglas Partners

Geotechnlcs | Environment | Groundwater

Table B1: Summary of Field Testing of Groundwater During Purging and Sampling (DP, 2021a)

Well | Date H EC ORP DO | Turbidity | Temp. \F/,?J'r“r;‘g Comments
ID | sampled | P7" | msiem)| mv) | (mgiL) | (NTU) C) (L%
0 Omoad M o0 1 Om [EERRE Oom 0 DarlCrolIn[lert[r(Jd(no odolLr
0 RN 0 NN 4 o EEEEN] 0o 0 Darl CroCnCCerdtCr0d CCTIfCr odolr
0 RN 0 NN [N o o 0o 0 Darl CroCOnCCerdtird 1Mt CTIfCr odolr

[JotelIto Talle [I[1]

D o trallan Celdlt Datl)
DO [DiIlolled Ol Ten

[IC [ lectrical Cond[ ctilitl]
[0 Ofrolndllater
OTO Oel Celoletric TCr IR CInftl]
ORI (1Ol 1dation Red(ction [otential

(D [ btolon(ation Detector
[0 OrarttiCer [ llion

TOC (tollof [IIIC callnl]




m Douglas Partners

Geotechnics | Environment | Groundwater

Table B2: Summary of Results of Groundwater Analysis (DP, 2021a)

ANZG ANZG NEPM 2013 Table | NEPM 2013 Field ID 5 6 7
(2018) (2018) 1A(4) Res HSLA | Table 1C
Analyte Units pQL Fresh Marine & B GW for GlLs,
water TG Vapour Marine | Sample Date | 29/06/2021 | 29/06/2021 29/06/2021
DGVs # # Intrusion, Sand Waters
Metals (Dissolved)
Arsenic mg/L 0.001 0.024 [ 0.002 <0.001 0.005
Cadmium mg/L 0.0001 | 0.0002 0.0055 0.0007 <0.0001 <0.0001 <0.0001
Chromium (111+V1) mg/L 0.001 0.0043 0.031 0.044 <0.001 <0.001 <0.001
Copper mg/L 0.001 0.0014 0.0013 0.0013 0.001 <0.001 <0.001
Iron mg/L 0.01 1.4 1.3 1.9
Lead mg/L 0.001 0.0034 0.0044 0.0044 <0.001 <0.001 <0.001
Manganese mg/L 0.005 19 0.08 0.044 0.024 0.085
Mercury mg/L 0.00005 | 0.0006 0.0004 0.0001 <0.00005 <0.00005 <0.00005
Nickel mg/L 0.001 0.011 0.07 0.007 0.024 0.009 0.006
Zinc mg/L 0.001 0.008 0.015 0.015 0.015 0.01 0.006
TRH
C10-C16 mg/L 0.05 <0.05 <0.05 <0.05
C16-C34 mg/L 0.1 <0.1 <0.1 <0.1
C34-C40 mg/L 0.1 <0.1 <0.1 <0.1
F2-NAPHTHALENE mg/L 0.05 1 1 1 <0.05 <0.05 <0.05
C6-C9 mg/L 0.01 <0.01 <0.01 <0.01
Ci0-Ci4 mg/L 0.05 <0.05 <0.05 <0.05
C15-C28 mg/L 0.1 <0.1 <0.1 <0.1
C29-C36 mg/L 0.1 <0.1 <0.1 <0.1
C6-C10 less BTEX (F1) mg/L 0.01 1 1 1 <0.01 <0.01 <0.01
C6-C10 mg/L 0.01 <0.01 <0.01 <0.01
BTEX
Benzene mg/L 0.001 0.95 0.7 0.8 | 0.8 | 0.9 0.5 <0.001 <0.001 <0.001
Ethylbenzene mg/L 0.001 0.08 0.08 NL | NL | NL <0.001 <0.001 <0.001
Toluene mg/L 0.001 0.18 0.18 NL NL | NL <0.001 0.001 <0.001
Xylene (m & p) mg/L 0.002 0.275 0.075 <0.002 <0.002 <0.002
Xylene (o) mg/L 0.001 0.35 - <0.001 <0.001 <0.001
PAH (low level)
Total Positive PAHs mg/L 0.0001 <0.0001 <0.0001 <0.0001
Acenaphthene mg/L 0.0001 <0.0001 <0.0001 <0.0001
Acenaphthylene mg/L 0.0001 <0.0001 <0.0001 <0.0001
Anthracene mg/L 0.0001 | 0.00001 0.00001 <0.0001 <0.0001 <0.0001
Benz(a)anthracene mg/L 0.0001 <0.0001 <0.0001 <0.0001
Benzo(a) pyrene mg/L 0.0001 0.0001 0.0001 <0.0001 <0.0001 <0.0001
Benzo(b,j+k)fluoranthene |mg/L 0.0002 <0.0002 <0.0002 <0.0002
Benzo(g,h,i)perylene mg/L 0.0001 <0.0001 <0.0001 <0.0001
Chrysene mg/L 0.0001 <0.0001 <0.0001 <0.0001
Dibenz(a,h)anthracene mg/L 0.0001 <0.0001 <0.0001 <0.0001
Fluoranthene mg/L 0.0001 0.001 0.001 <0.0001 <0.0001 <0.0001
Fluorene mg/L 0.0001 <0.0001 <0.0001 <0.0001
Indeno(1,2,3-c,d)pyrene mg/L 0.0001 <0.0001 <0.0001 <0.0001
Naphthalene mg/L 0.0002 |0.016 0.07 NL | NL | NL 0.05 <0.0002 <0.0002 <0.0002
Phenanthrene mg/L 0.0001 0.0006 0.0006 <0.0001 <0.0001 <0.0001
Pyrene mg/L 0.0001 <0.0001 <0.0001 <0.0001
Notes:

As (V) criteria used for Total As

Cr(V1) criteria used for Total Cr

#- For Slightly to Moderately Disturbed Ecosystems
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CERTIFICATE OF ANALYSIS 272957

Client Douglas Partners Newcastle
Attention Patrick Heads
Address Box 324 Hunter Region Mail Centre, Newcastle, NSW, 2310

Sample Details

Your Reference 205363.00, Belmont
Number of Samples 3 Water
Date samples received 30/06/2021

Date completed instructions received 30/06/2021

Analysis Details

Please refer to the following pages for results, methodology summary and quality control data.

Samples were analysed as received from the client. Results relate specifically to the samples as received.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices.

Please refer to the last page of this report for any comments relating to the results.

Report Details

Date results requested by 07/07/2021

Date of Issue 06/07/2021

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

Accredited for compliance with ISO/IEC 17025 - Testing. Tests not covered by NATA are denoted with *

Results Approved By Authorised B
Dragana Tomas, Senior Chemist
Giovanni Agosti, Group Technical Manager

Nancy Zhang, Laboratory Manager
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Client Reference: 205363.00, Belmont

VTRH(C6-C10)/BTEXN in Water

Our Reference 2729571 272957-2 272957-3
Your Reference UNITS 5) 6 7
Date Sampled 29/06/2021 29/06/2021 29/06/2021
Type of sample Water Water Water
Date extracted - 02/07/2021 02/07/2021 02/07/2021
Date analysed S 02/07/2021 02/07/2021 02/07/2021
TRH Cs - Co Hg/L <10 <10 <10
TRH Cs - C1o Hg/L <10 <10 <10
TRH Cs - C1o less BTEX (F1) pg/L <10 <10 <10
Benzene ug/L <1 <1 <1
Toluene pg/L <1 1 <1
Ethylbenzene Mg/L <1 <1 <1
m+p-xylene Mg/L <2 <2 <2
o-xylene pg/L <1 <1 <1
Naphthalene Mg/L <1 <1 <1
Surrogate Dibromofluoromethane % 101 100 100
Surrogate toluene-d8 % 99 100 98
Surrogate 4-BFB % 99 99 98
272957

R0OO
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Client Reference: 205363.00, Belmont

svTRH (C10-C40) in Water

Our Reference 2729571 272957-2 272957-3
Your Reference UNITS 5) 6 7
Date Sampled 29/06/2021 29/06/2021 29/06/2021
Type of sample Water Water Water
Date extracted - 02/07/2021 02/07/2021 02/07/2021
Date analysed S 02/07/2021 02/07/2021 02/07/2021
TRH C1o - C14 pg/L <50 <50 <50
TRH C15 - Czs Hg/L <100 <100 <100
TRH C2s - Cas Hg/L <100 <100 <100
TRH >C10 - C16 pg/L <50 <50 <50
TRH >C10 - C16 less Naphthalene (F2) pg/L <50 <50 <50
TRH >C16 - Cas Hg/L <100 <100 <100
TRH >Cas - Cao Hg/L <100 <100 <100
Surrogate o-Terphenyl % 70 76 75
272957

R0OO
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PAHs in Water - Low Level

Our Reference

Your Reference

Date Sampled

Type of sample

Date extracted

Date analysed
Naphthalene
Acenaphthylene
Acenaphthene

Fluorene

Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b,j+k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-c,d)pyrene
Dibenzo(a,h)anthracene
Benzo(g,h,i)perylene
Benzo(a)pyrene TEQ
Total +ve PAH's

Surrogate p-Terphenyl-d14

272957
R0OO

Client Reference: 205363.00, Belmont

UNITS

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
%

2729571
5
29/06/2021
Water
02/07/2021
06/07/2021
<0.2
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.2
<0.1
<0.1
<0.1
<0.1
<0.5
<0.1
103

272957-2
6
29/06/2021
Water
02/07/2021
06/07/2021
<0.2
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.2
<0.1
<0.1
<0.1
<0.1
<0.5
<0.1
101

272957-3
7
29/06/2021
Water
02/07/2021
06/07/2021
<0.2
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.2
<0.1
<0.1
<0.1
<0.1
<0.5
<0.1
104
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HM in water - dissolved

Our Reference

Your Reference
Date Sampled

Type of sample

Date prepared

Date analysed
Arsenic-Dissolved
Cadmium-Dissolved
Chromium-Dissolved
Copper-Dissolved
Lead-Dissolved
Mercury-Dissolved
Nickel-Dissolved
Zinc-Dissolved
Manganese-Dissolved

Iron-Dissolved

272957
R0OO

Client Reference: 205363.00, Belmont

UNITS

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

pg/L

2729571
5
29/06/2021
Water
02/07/2021
02/07/2021
2
<0.1

<1

<1
<0.05
24
15
44
1,400

272957-2
6
29/06/2021
Water
02/07/2021
02/07/2021
<1
<0.1
<1
<1
<1

<0.05

10
24
1,300

272957-3
7
29/06/2021
Water
02/07/2021
02/07/2021
5
<0.1
<1
<1
<1

<0.05

85
1,900

50f13



Client Reference: 205363.00, Belmont

Method ID Methodology Summary

Metals-021 Determination of Mercury by Cold Vapour AAS.
Metals-022 Determination of various metals by ICP-MS.
Org-020 Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by GC-FID.

F2 = (>C10-C16)-Naphthalene as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater (HSLs Tables 1A
(3, 4)). Note Naphthalene is determined from the VOC analysis.

Org-022/025 Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by GC-MS/GC-
MSMS. Benzo(a)pyrene TEQ as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater - 2013.
Org-023 Water samples are analysed directly by purge and trap GC-MS.
Org-023 Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS. Water samples

are analysed directly by purge and trap GC-MS. F1 = (C6-C10)-BTEX as per NEPM B1 Guideline on Investigation Levels for
Soil and Groundwater.

272957 6 of 13
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Client Reference: 205363.00, Belmont

QUALITY CONTROL: vTRH(C6-C10)/BTEXN in Water Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD | LCS-W4 [NT]
Date extracted - 02/07/2021 | 2 02/07/2021 05/07/2021 02/07/2021
Date analysed - 02/07/2021 | 2 02/07/2021 05/07/2021 02/07/2021
TRH Cs - Co Mg/l 10 Org-023 <10 2 <10 <10 0 100
TRH Cs - C1o ug/L 10 Org-023 <10 2 <10 <10 0 100
Benzene pg/L 1 Org-023 <1 2 <1 <1 0 99
Toluene pg/L 1 Org-023 <1 2 1 1 0 98
Ethylbenzene pg/L 1 Org-023 <1 2 <1 <1 0 100
m+p-xylene pg/L 2 Org-023 <2 2 <2 <2 0 101
o-xylene pg/L 1 Org-023 <1 2 <1 <1 0 97
Naphthalene pg/L 1 Org-023 <1 2 <1 <1 0
Surrogate Dibromofluoromethane % Org-023 104 2 100 100 0 100
Surrogate toluene-d8 % Org-023 100 2 100 99 1 101
Surrogate 4-BFB % Org-023 99 2 99 100 1 96

272957 7 of 13
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QUALITY CONTROL: svTRH (C10-C40) in Water

Test Description
Date extracted
Date analysed
TRH Cio - C14
TRH Ci5 - C2s
TRH C2 - C3s
TRH >C1o - C16
TRH >C16 - Cas
TRH >C34 - Cso

Surrogate o-Terphenyl

272957
R0OO

Units

pg/L
pg/L
pg/L
pg/L
pg/L

pg/L
%

PQL

50
100
100

50
100

100

Client Reference: 205363.00, Belmont

Method

Org-020
Org-020
Org-020
Org-020
Org-020
Org-020

Org-020

Blank
02/07/2021
02/07/2021

<50
<100
<100

<50
<100
<100

74

#
1

1

Base
02/07/2021

02/07/2021

<50

<100

<100

<50

<100

<100

70

Duplicate
Dup.

02/07/2021

02/07/2021

<50

<100

<100

<50

<100

<100

79

RPD

Spike Recovery %

LCS-W1
02/07/2021
02/07/2021

120
120
116
120
120
116

82

272957-2
02/07/2021
02/07/2021

98

95

78

98

95

78

76
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Client Reference: 205363.00, Belmont

QUALITY CONTROL: PAHs in Water - Low Level

Test Description

Date extracted

Date analysed
Naphthalene
Acenaphthylene
Acenaphthene

Fluorene

Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b,j+k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-c,d)pyrene
Dibenzo(a,h)anthracene
Benzo(g,h,i)perylene

Surrogate p-Terphenyl-d14

272957
R0OO

Units

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
%

PQL

0.2
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.2
0.1
0.1
0.1

0.1

Method

Org-022/025
Org-022/025
Org-022/025
Org-022/025
Org-022/025
Org-022/025
Org-022/025
Org-022/025
Org-022/025
Org-022/025
Org-022/025
Org-022/025
Org-022/025
Org-022/025
Org-022/025

Org-022/025

Blank
02/07/2021
06/07/2021

<0.2

#
1

1

Base
02/07/2021
06/07/2021

<0.2
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.2
<0.1
<0.1
<0.1
<0.1

103

Duplicate

Dup.

02/07/2021

06/07/2021
<0.2
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.2
<0.1
<0.1
<0.1
<0.1

102

RPD

Spike Recovery %

LCS-W1
02/07/2021
06/07/2021

78

65

7

92

7

73

68

97

98

272957-3
02/07/2021
06/07/2021

87

68

7

92

69

73

68

90

89
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Test Description
Date prepared

Date analysed
Arsenic-Dissolved
Cadmium-Dissolved
Chromium-Dissolved
Copper-Dissolved
Lead-Dissolved
Mercury-Dissolved
Nickel-Dissolved
Zinc-Dissolved
Manganese-Dissolved

Iron-Dissolved

Client Reference: 205363.00, Belmont

QUALITY CONTROL: HM in water - dissolved

272957
R0OO

Units

pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L
pg/L

pg/L

PQL

0.1

Method

Metals-022
Metals-022
Metals-022
Metals-022
Metals-022
Metals-021
Metals-022
Metals-022
Metals-022

Metals-022

Blank
02/07/2021
02/07/2021

<1
<0.1
<1
<1
<1
<0.05
<1
<1

<5

#

Base

02/07/2021

02/07/2021

2

<0.1

<1

1

<1

<0.05

24

44

1400

Duplicate
Dup.
02/07/2021
02/07/2021
2
<0.1
<1
1

<1

24
16
45

1400

Spike Recovery %

LCS-W1
02/07/2021
02/07/2021

115
116
116
113
105
104
113
115
116

105

272957-2
02/07/2021
02/07/2021

89

91

89

88

85

89

93

94
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Client Reference: 205363.00, Belmont

Result Definitions

NT
NA
INS
PQL

RPD
LCS
NS
NEPM
NR

Not tested

Test not required

Insufficient sample for this test
Practical Quantitation Limit
Less than

Greater than

Relative Percent Difference
Laboratory Control Sample
Not specified

National Environmental Protection Measure
Not Reported

272957
R0OO
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Client Reference: 205363.00, Belmont

Quality Control Definitions
This is the component of the analytical signal which is not derived from the sample but from reagents,
Blank @ glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected

Ll should be one where the analyte concentration is easily measurable.

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
Matrix Spike | is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

LCS (Laboratory This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
Control Sample) with analytes representative of the analyte class. It is simply a check sample.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which

Surrogate Spike are similar to the analyte of interest, however are not expected to be found in real samples.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

The recommended maximums for analytes in urine are taken from “2018 TLVs and BEIs”, as published by ACGIH (where available).
Limit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committee,
2016.

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2019, Table
7.2

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% — see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and
speciated phenols is acceptable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

Measurement Uncertainty estimates are available for most tests upon request.

Analysis of aqueous samples typically involves the extraction/digestion and/or analysis of the liquid phase only (i.e. NOT any settled
sediment phase but inclusive of suspended particles if present), unless stipulated on the Envirolab COC and/or by correspondence.
Notable exceptions include certain Physical Tests (pH/EC/BOD/COD/Apparent Colour etc.), Solids testing, total recoverable metals
and PFAS where solids are included by default.

Samples for Microbiological analysis (not Amoeba forms) received outside of the 2-8°C temperature range do not meet the ideal
cooling conditions as stated in AS2031-2012.

272957 12 of 13
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Client Reference: 205363.00, Belmont

Report Comments

8 HM in water - dissolved - # Percent recovery is not applicable due to the high concentration of the element/s in the sample/s.
However an acceptable recovery was obtained for the LCS.

272957 13 of 13
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Appendix C

Drawing 1 — Site and Test Location Plan (Douglas,
2021a; 2021b)

Drawing 2 — Basement Overlay with Test Locations

Drawing DAI-C04.01 - Basement Concept
Stormwater Management and Level Plan
(Northrop -Project NL183048-01, Revision A, dated
11 April 2025)

Drawing A-1101 — Basement Plan (CKDS Project
20120, Issue 01, dated 7 April 2025)

Drawing A-13001 - Sections A to C, Project 2 (CKDS
Project 20120, Issue 01, dated 7 April 2025)
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NOTE:
1. Drawing projection in GDA2020 / MGA zone 56, adapted from aerial imagery from Metromap Image dated 15.10.2023.
2. Test locations are approximate only and were located using differential GPS typically accurate to + 0.1 m depending on satellite coverage
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Water NSW General Terms of Approval
(10 May 2022)



WaterNSW
~

Contact: Amanda Herringe
Email: amanda.herringe@waternsw.com.au

Our ref: IDAS1142581
General I\/\onoger Our file: A-35287

Lake Macquarie City Council Your ref: DA/2294/2021

gkeech@lakemac.nsw.gov.au

10 May 2022

Dear SiryfMadam

Re: Integrated Development Referral — General Terms of Approval
Dev Ref: DA/2294/2021
Description: 80mm submersible pump
Location: 2A Maude Street, Belmont NSW 2280

| refer to your recent letter regarding an integrated Development Application (DA)
proposed for the above location. Attached, please find the WaterNSW General Terms
of Approval (GTA) for part of the proposed development requiring a Water Supply
Work approval under the Water Management Act 2000 (WM Act), as detailed in the
subject DA.

Please note Council’s statutory obligations under section 4.47 (3) of the Environmental
Planning and Assessment Act 1979 (EP&A Act) which requires a consent, granted by a
consent authority, to be consistent with the general terms of any approval proposed to
be granted by the approval body.

If the proposed development is approved by Council, WaterNSW requests these
GTA be included (in their entirety) in Council's development consent. Please also
note WaterNSW requests nofification:

e if any plans or documents are amended and these amendments significantly
change the proposed development or result in additional works or activities that
relate to any excavation which interferes with an aquifer.

WaterNSW will ascertain from the notfification if the amended plans require review
of the GTA. This requirement applies even if the amendment is part of Council’s
proposed consent conditions and do not appear in the original documentation.

Level 14, 169 Macquarie Street, Parramatta, NSW 2150 | PO BOX 398, Parramatta, NSW 2124
customer.helpdesk@waternsw.com.au | www.waternsw.com.au




WaterNSW
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General Terms of Approval
for proposed development requiring approval
under s89, 90 or 91 of the Water Management Act 2000

Reference Number:
Issue date of GTA:

Type of Approval:
Description:

Location of work/activity:
DA Number:

LGA:

Water Sharing Plan Area:

IDAS1142581

10 May 2022

Water Supply Work

80mm submersible pump

2A MAUDE STREET BELMONT 2280
DA/2294/2021

Lake Macquarie City Council

North Coast Coastal Sands Groundwater Sources 2016

The GTA issued by WaterNSW do not constitute an approval under the Water Management Act 2000. The
development consent holder must apply to WaterNSW for the relevant approval after development consent has
been issued by Council and before the commencement of any work or activity.

Condition Number

Details

GT0115-00001

GT0116-00001

GT0117-00001

GT0118-00001

Dewatering

Groundwater must only be pumped or extracted for the purpose of temporary
construction dewatering at the site identified in the development application. For
clarity, the purpose for which this approval is granted is only for dewatering that is
required for the construction phase of the development and not for any dewatering
that is required once construction is completed.

Before any construction certificate is issued for any excavation under the
development consent, the applicant must: 1. apply to WaterNSW for, and obtain,
an approval under the Water Management Act 2000 or Water Act 1912, for any
water supply works required by the development; and 2. notify WaterNSW of the
programme for the dewatering activity to include the commencement and
proposed completion date of the dewatering activity Advisory Note: 3. An
approval under the Water Management Act 2000 is required to construct and/or
install the water supply works. For the avoidance of doubt, these General Terms
of Approval do not represent any authorisation for the take of groundwater, nor do
they constitute the grant or the indication of an intention to grant, any required
Water Access Licence (WAL). A WAL is required to lawfully take more than 3ML
of water per water year as part of the dewatering activity. 4. A water use approval
may also be required, unless the use of the water is for a purpose for which a
development consent is in force.

A water access licence, for the relevant water source, must be obtained prior to
extracting more than 3ML per water year of water as part of the construction
dewatering activity. ~ Advisory Notes: 1. This approval is not a water access
licence. 2. A water year commences on 1 July each year. 3. This approval may
contain an extraction limit which may also restrict the ability to take more than 3ML
per water year without further information being provided to WaterNSW. 4. Note
that certain water sources may be exempted from this requirement - see
paragraphl17A, Schedule 4 of the Water Management (General) Regulation 2018.

If no water access licence is obtained for the first 3ML / year (or less) of water
extracted, then, in accordance with clause 21(6), Water Management (General)
Regulation 2018, the applicant must: (a) record water taken for which the
exemption is claimed, and (b) record the take of water not later than 24 hours
after water is taken, and (c) make the record on WAL exemption form located on
WaterNSW website "Record of groundwater take under exemption”, and (d) keep
the record for a period of 5 years, and (e) give the record to WaterNSW either via
email to Customer.Helpdesk@waternsw.com.au or post completed forms to -
PO Box 398 Parramatta NSW 2124 (i) not later than 28 days after the end of

Ground Floor, 5 O'keefe Avenue, Nowra, NSW 2541 | PO BOX 309, Nowra, NSW 2541

water.enquiries@waternsw.com.au | www.waternsw.com.au

Template Ref: WLS 004A, Version 1.0 — May 2016 Page 1



WaterNSW
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General Terms of Approval
for proposed development requiring approval
under s89, 90 or 91 of the Water Management Act 2000

Reference Number: |IDAS1142581
Issue date of GTA: 10 May 2022
Type of Approval: Water Supply Work
Description:  80mm submersible pump
Location of work/activity: 2A MAUDE STREET BELMONT 2280
DA Number: DA/2294/2021
LGA: Lake Macquarie City Council

Water Sharing Plan Area: North Coast Coastal Sands Groundwater Sources 2016

the water year (being 30 June) in which the water was taken, or (i) if
WaterNSW directs the person in writing to give the record to WaterNSW on an
earlier date, by that date.

GT0119-00001 All extracted groundwater must be discharged from the site in accordance with
Council requirements for stormwater drainage or in accordance with any
applicable trade waste agreement.

GT0120-00001 The design and construction of the building must prevent: (a)any take of
groundwater, following the grant of an occupation certificate (and completion of
construction of development), by making any below-ground levels that may be
impacted by any water table fully watertight for the anticipated life of the building.
Waterproofing of below-ground levels must be sufficiently extensive to incorporate
adequate provision for unforeseen high water table elevations to prevent potential
future inundation; (b)obstruction to groundwater flow, by using sufficient
permanent drainage beneath and around the outside of the watertight structure to
ensure that any groundwater mounding shall not be greater than 10 % above the
pre-development level; and (c)any elevated water table from rising to within 1.0
m below the natural ground surface.

GT0121-00001 Construction phase monitoring bore requirements GTA:  a) A minimum of three
monitoring bore locations are required at or around the subject property, unless
otherwise agreed by WaterNSW. b) The location and number of proposed
monitoring bores must be submitted for approval, to WaterNSW with the water
supply work application. ¢) The monitoring bores must be installed and
maintained as required by the water supply work approval. d) The monitoring
bores must be protected from construction damage.

GT0122-00001 Construction Phase Monitoring programme and content: &) A monitoring
programme must be submitted, for approval, to WaterNSW with the water supply
work application. The monitoring programme must, unless agreed otherwise in
writing by WaterNSW, include matters set out in any Guide published by the NSW
Department of Planning Industry and Environment in relation to groundwater
investigations and monitoring. Where no Guide is current or published, the
monitoring programme must include the following (unless otherwise agreed in
writing by WaterNSW):  i. Pre-application measurement requirements: The
results of groundwater measurements on or around the site, with a minimum of 3
bore locations, over a minimum period of 3 months in the six months prior to the

submission of the approval to WaterNSW. ii. Field measurements: Include
provision for testing electrical conductivity; temperature; pH; redox potential and
standing water level of the groundwater; iii. Water quality: Include a programme

for water quality testing which includes testing for those analytes as required by
WaterNSW,; iv. QA: Include details of quality assurance and control  v. Lab
assurance: Include a requirement for the testing by National Association of
Testing Authorities accredited laboratories.  b) The applicant must comply with
the monitoring programme as approved by WaterNSW for the duration of the
water supply work approval (Approved Monitoring Programme)

GT0123-00001 (a) Prior to the issuing of the occupation certificate, and following the completion

Ground Floor, 5 O'keefe Avenue, Nowra, NSW 2541 | PO BOX 309, Nowra, NSW 2541
water.enquiries@waternsw.com.au | www.waternsw.com.au

Template Ref: WLS 004A, Version 1.0 — May 2016 Page 2



WaterNSW
~

General Terms of Approval
for proposed development requiring approval
under s89, 90 or 91 of the Water Management Act 2000

Reference Number: |IDAS1142581
Issue date of GTA: 10 May 2022
Type of Approval: Water Supply Work
Description:  80mm submersible pump
Location of work/activity: 2A MAUDE STREET BELMONT 2280
DA Number: DA/2294/2021
LGA: Lake Macquarie City Council

Water Sharing Plan Area: North Coast Coastal Sands Groundwater Sources 2016

of the dewatering activity, and any monitoring required under the Approved
Monitoring Programme, the applicant must submit a completion report to
WaterNSW.  (b) The completion report must, unless agreed otherwise in writing
by WaterNSW, include matters set out in any guideline published by the NSW
Department of Planning Industry and Environment in relation to groundwater
investigations and monitoring. Where no guideline is current or published, the
completion report must include the following (unless otherwise agreed in writing by
WaterNSW): 1) All results from the Approved Monitoring Programme; and 2) Any
other information required on the WaterNSW completion report form as updated
from time to time on the WaterNSW website. c¢) The completion report must be
submitted using "Completion Report for Dewatering work form" located on
WaterNSW website www.waternsw.com.au/customer-service/water-
licensing/dewatering

GT0150-00001 The extraction limit shall be set at a total of 3ML per water year (being from 1 July
to 30 June). The applicant may apply to WaterNSW to increase the extraction
limit under this condition. Any application to increase the extraction limit must be
in writing and provide all information required for a hydrogeological assessment.
Advisory note: Any application to increase the extraction limit should include the
following: - Groundwater investigation report describing the groundwater
conditions beneath and around the site and subsurface conceptualisation -
Survey plan showing ground surface elevation across the site - Architectural
drawings showing basement dimensions - Environmental site assessment report
for any sites containing contaminated soil or groundwater (apart from acid
sulphate soils (ASS)) - Laboratory test results for soil sampling testing for ASS -
If ASS, details of proposed management and treatment of soil and groundwater.
Testing and management should align with the NSW Acid Sulphate Soil Manual

GT0151-00001 Any dewatering activity approved under this approval shall cease after a period of
two (2) years from the date of this approval, unless otherwise agreed in writing by
WaterNSW (Term of the dewatering approval). Advisory note: an extension of
this approval may be applied for within 6 months of the expiry of Term.

GT0152-00001 This approval must be surrendered after compliance with all conditions of this
approval, and prior to the expiry of the Term of the dewatering approval, in
condition GT0151-00001. Advisory note: an extension of this approval may be
applied for within 6 months of the expiry of Term.

GT0155-00001 The following construction phase monitoring requirements apply (Works
Approval): a. The monitoring bores must be installed in accordance with the
number and location shown, as modified by this approval, unless otherwise
agreed in writing with WaterNSW. b. The applicant must comply with the
monitoring programme as amended by this approval (Approved Monitoring
Programme). c. The applicant must submit all results from the Approved
Monitoring Programme, to WaterNSW, as part of the Completion Report

Ground Floor, 5 O'keefe Avenue, Nowra, NSW 2541 | PO BOX 309, Nowra, NSW 2541
water.enquiries@waternsw.com.au | www.waternsw.com.au
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SCHEDULE 1

The plans and associated documentation listed in this schedule are referred to in general terms of approval (GTA)
issued by WaterNSW for integrated development associated with DA/2294/2021 as provided by Council:

e Douglas Partners Desktop Groundwater - 2A Maude Street, Belmont
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if Council receives an application under s4.55 of the EP&A Act to modify the
development consent and the modifications change the proposed work or
activities described in the original DA.

of any legal challenge to the consent.

As the proposed work or activity cannot commence before the applicant applies for
and obtains an approval, WaterNSW recommends the following condition be
included in the development consent:

The attached GTA issued by WaterNSW do not constitute an approval under the
Water Management Act 2000. The development consent holder must apply to
WaterNSW for a Water Supply Work approval after consent has been issued by
Council and before the commencement of any work or activity.

A completed application form must be submitted to WaterNSW together with
any required plans, documents, application fee, and proof of Council’s
development consent.

Application forms are available from the WaterNSW website which can be found here.

WaterNSW requests that Council provide a copy of this letter to the development
consent holder.

WaterNSW also requests a copy of the determination for this development
application be provided by Council as required under section 4.47 (6) of the
EP&A Act.

Information to the proponent:

An extraction limit will be determined by the Department of Planning and
Environment following a further hydrogeological assessment and included on the
conditions applied to the approval for the dewatering activity.

Detailed information required to permit the hydrogeological assessment to be
carried out is to be provided by the applicant otherwise the issue of the approval
will be subject to delay—the Minimum requirements for building site groundwater
investigations and reporting (DPIE, 2021) identify what data needs to be collected
and supplied.

The approval will be issued for the purpose of temporary construction dewatering
only and it does not constitute any form of permission for ongoing pumping of
groundwater from basement levels after the building is issued an occupation
certificate.

The basement construction should be clearly stated by the proponent. The
application documents are ambiguous regarding whether the basement is tanked
or not tanked.

Yours Sincerely

Amanda Feringe

Amanda Herringe
Water Regulation Officer
WaterNSW


https://www.waternsw.com.au/customer-service/water-licensing/dewatering#stay
Amanda.Herringe
Amanda
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