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1 INTRODUCTION

This report relates to the groundwater (GW) drainage system at Quarrywest which forms
the western portion of the Greystanes Southern Employment Lands (SEL). The report
presents the PSM recommendations regarding the GW drainage system and the basis of
these recommendations.

We note that a GW drainage system has been constructed and been in operation on site
since 2010. This report incorporates the knowledge of the performance of the as built
GW drainage system in these last 4 years.

The report has been prepared at the request of AWJ Civil Pty Ltd (AWJ) in accordance
with our proposal letter PSM963-216L dated 11 September 2014.

2 AIM OF GROUNDWATER SYSTEM

We understand the aim of the GW drainage system on site is to control the maximum
GW level within the developable area of Quarrywest and the SEL to be below the
finished surface level (FSL) at the site.

3 SCOPE OF WORK

The scope of work described below has been undertaken to satisfy ourselves and the
interested parties that the currently constructed GW drainage system is sufficient in
achieving the aim as stated in Section 2 of this report.

The following scope of work has been undertaken:

1. We have documented the existing GW conditions on site on the basis of:
a. The GW drainage system as it is currently constructed.
b The existing surface conditions.
c Monitoring of the GW level at the accessible piezometers on site.
d. Observations regarding GW inflows within Quarrywest.
e Measurements of groundwater flow within the current GW

drainage system.

2. We note that the site including the drainage system has essentially been
unchanged since 2011. The conditions today can thus be considered as
representing stable conditions for the environmental factors (rainfall,
evaporation, infiltration etc) experienced in this time. We have assessed
the GW conditions between 2011 and 2014 and related these to rainfall
where possible.

3. We have qualitatively assessed:
a. The effect of the proposed development on the existing GW levels.
b. The effect of changes in environmental factors in the future relative

to the conditions experienced between 2011 and 2014.
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4, We have reviewed the existing GW drainage system design and GW
analyses completed by GHD and others in the past.

5. We have undertaken additional 3D GW analysis to investigate the ability
of the as built GW drainage system to achieve the aim as stated in
Section 2.

We note that the current design is based on a GHD 3D groundwater flow
analysis. Further, we note that GHD have not provided the basis to easily
reproduce their analysis.

6. We have prepared this detailed report presenting the outcomes of the
above assessments and analysis.

4 EXISTING CONDITIONS

4.1 Surface conditions

We have included two drawings in Appendix A of this report present the Quarrywest site
levels in February 2011 (PSM Figure) and August 2014 (Costin Roe Drawing).

Comparison of the two drawings indicates that between February 2011 and August 2014
there has been little or no change to the site surface levels. We understand that in this
time no major earthworks were completed on site.

The currently proposed finished surface level of the landform is shown in the Costin Roe
drawing in Appendix A and has been reproduced in Figure 1.

4.2 As built drainage system

GHD Drawings 21-15443-GW-0700 TO 0724 provide details of the GHD Design of the
GW drainage system for the SEL. These are included in Appendix B of this report. In
March 2010 the design was modified to include a connection from the southern end of
the eastern drain to the western drain at the southern cut. Details of this modification are
presented in two marked up GHD drawings dated March 2010 and included in
Appendix B.

Figure 1 presents the:

Original GHD GW drainage system design.

2. The revised GHD GW drainage system design which includes the March
2010 modification.
3. The as built GW drainage system.

In summary, the following components of the revised GHD GW drainage system have
been completed:

1. GW drainage trench at the toe of the eastern batters north of the southern
cut.

2. GW drainage trench at the toe of the western batters:
a. At the southern cut.
b. North of the slip zone
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3. GW drainage trench connecting components 1 and 2a above (March 2010

modification).

4. Pipe system connecting the southern end of the 2a to Widemere East
basin.
5. The rock for the GW drainage trench at the toe of the western batters and

south of the slip zone has been blasted only.

4.3 Groundwater observations

4.3.1 Piezometers

GHD Drawing 21-15443-GW-0700 in Appendix B presents the proposed locations of
piezometers to be installed within the SEL. Piezometer 7 (Type 1) was lost as a result of
Dexus development; piezometers 3, 4, 5 and 6 have not been installed, piezometer 2
(Type 2) could not be located.

Type 1 piezometers refer to piezometers installed in the GW trench; Type 2 refers to
piezometers installed in the landform some distance from the GW trench.

Table 4.1 below provides details of the piezometers and water levels measured in
piezometers in 1, 2, 8 and 9 in February 2014 and September 2014.

TABLE 4.1
SUMMARY OF GROUND WATER LEVELS
MEASURED
DEPTH FROM COLLAR \?VRAQFESD-
PIEZOMETER | TYPE | DATE PIEZOMETER RL RL COMMENT
TOP (m) m)
(m)
21/02/2014
1 61.03 Below 56
25/09/2014
1
21/02/2014
2 60.99 Below 55.9
25/09/2014 No ground water GW located below base
21/02/2014 recorded of GW trench.
2 1 55.67 Below 50.6
25/09/2014
21/02/2014
8 1 61.23 Below 57.3
25/09/2014
Requires further
21/02/2014 | 2.55 assessment as not
9 : o7 |ma | S oner s
25/09/2014 | 3.25 associated with surface
inflow.
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The above readings indicate that:

o At least the northern portion of the eastern GW trench are above the GW
levels on site.

o GW levels are well below the existing surface level where this
corresponds to the FSL.

. Water level measured at 9 is considered to be associated with surface
inflow and does not represent GW level.

4.3.2 Aquifer level and pumping

The aquifer level was measured in August 2014 at approximately RL49 m. We
understand from Boral that no pumping from the aquifer has occurred since 2011 and
the levels have remained essentially unchanged in that time.

4.3.3 Lake levels

We have reviewed the aerial photographs of the SEL between 2009 and 2014.
A selection of the photographs reviewed are presented in Appendix C.

We have assessed on the basis of the photographs and the 2011 survey, the water level
in the lakes located on the western side of the SEL. Table 4.2 summarises the assessed
lake RL and the rainfall in the three month, two month and one month period prior to the
photograph as taken from the BOM weather station at Prospect Reservoir.

TABLE 4.2
LAKE LEVELS AND ANTECEDENT RAINFALL
HOTOGRAPH APPROXIMATE ANTECEDENT RAINFALL (mm)

LAKE RL

3 MONTHS 2 MONTHS 1 MONTH

Sep-11 51.5 176.5 91.3 57.7
Feb-12 52.5 410.1 258.3 140.6
Nov-12 51 62.1 56.5 35.5
Feb-14 51.5 232.3 53.2 20.9

The water level in the lake varied between RL51 m and RL52.5 m. The variation in lake
level is related to the antecedent rainfall; this indicates to us that a significant portion of
the water in the lake is associated with surface runoff and not groundwater inflows.

Furthermore, the surface geometry of the western portion of the SEL is such that any
surface flow from rainfall precipitating in this area, including the batters would report to
this lake.
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4.3.4 GW observations during recent AWJ earthworks

The northern extent of the lake in Quarrywest has been dewatered as part of the
earthworks completed by AWJ in September-October 2014.

A temporary embankment was constructed dividing the north area of the lake from the
south area and dewatering undertaken by pumping water from the northern portion to the
southern portion.

Lowering of the water was achieved to RL47.3 m, however upon turning off of pumps,
the water was observed to recover quickly to between RL48 m and RL49 m.

We interpret this as being an indication of the likely groundwater level at the site,
possibly still partially affected by the water levels in the southern half of the lake.

435 GW trench flows

Boral has indicate that since 2011 the GW flows from the as built drainage system have
been fairly uniform. No monitoring of the flows has been undertaken in that time.

On 30 September 2014, PSM measured the flows at the manhole location at the
southern end of the western batters of the southern cut, just prior to where the
groundwater enters the piped section of the GW system leading to WE basin. The
elevation at the base of the manhole is approximately RL41 m. Three pipes delivering
water from the GW trench into the manhole are located some 200 mm above the base of
the channel.

The flows were estimated by measuring:

The depth of water in the channel at the base of the manhole.
The cross sectional geometry of the channel.

The flow velocity at various locations in the channel using a flow velocity
meter.

The estimate flow rates are in the order of 5 I/s. If assumed to be steady over a full day,
this flow results in a daily inflow into the GW drainage system of approximately
400 m®/day.

4.4 Rainfall between 2011 and 2014
We have retrieved the information regarding rainfall at the Prospect Reservoir between

2010 and 2014. The monthly rainfall for this period and the mean and median monthly
rainfall (record of 128 yrs) are plotted in Figure 2.
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5 PROPOSED FINAL CONDITION

5.1 Finished surface level

The proposed finished surface level at the site is shown on Costin Roe Consulting
drawing no. C010529.21-C40 “Quarrywest — Reconciliation Drive — Civil Works
Masterplan”, dated 11/08/2014 Rev 1. This drawing is included in Appendix A.

5.2 Land use

The proposed land use is industrial/commercial similar to the eastern precinct of the
SEL.

5.3 Proposed GW drainage system

We propose to maintain the existing as built GW drainage system as shown on Figure 1
and discussed in Section 4.2 of this report and have assessed its expected future
performance.

6 QUALITATIVE ASSESSMENT OF FUTURE CONDITION

6.1 General

We have completed a qualitative assessment of the likely future GW levels at the SEL
relative to the proposed FSL on the basis of:

1. The GW conditions assessed to have been present between 2011 and
2014 as summarised in Section 6.2.
The effect of the proposed development as discussed in Section 6.3.
The effect of variations in the rainfall as discussed in Section 6.4.

The existing as built GW drainage system as presented in Section 5.3.
6.2 Conceptual model of current GW conditions
Based on the conditions and observations discussed in Section 4 of this report we

consider that a reasonable conceptual model of the current GW conditions on site over
the last four (4) years is as follows:

1. Regional GW controls are provided by:
a. Prospect Reservoir to the west providing a constant source of
water.
b. Prospect Creek to the south providing a natural sink for the GW.
C. GW recharge from rainfall.
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2. Locally within the SEL:

a. The lakes in the western portion of the SEL are a source of GW
and together with the undeveloped areas of the SEL provide an
increased source of recharge to the GW compared to the
developed portions of the site.

b. The GW level at the location of the aquifer and lakes in the
western portion of the SEL is located at between RL48 m and
RL50 m.

C. Where the invert of the eastern drainage trench is above this level

the trench is running dry. The flow measured in the drainage
trench is likely to be associated with inflow occurring at the
southern extent of the GW drainage system where this is located
below RL50 m and is currently influenced by the presence of the
lakes in the western portion of the SEL.

6.3 Effect of the proposed development

The proposed final land use for Quarrywest is industrial. This combined with the
proposed FSL and surface drainage system will result in a significant reduction to the
rainfall reaching permeable surfaces and thus recharge from rainfall to the GW.

Industrial developments typically result in a reduction in permeable area in the order of T
80% to 90%.

Furthermore, the proposed FSL will remove the existing lakes. As stated previously,
currently and in the last four years, all the surface runoff from the western portion of the
SEL has been reporting to these lakes. From these lakes the surface water has a
uninterrupted path to the GW. Removal of the lakes will thus significantly reduce the
ability of the surface water to recharge the GW.

The proposed FSL will result in the GW being located deeper within the ground profile
thus reducing the losses to evapo-transpiration. This is considered a second order
effect.

6.4 Variation in rainfall

Figure 2 presents the rainfall between 2011 and 2014 and compares it to the mean,
median and 90% rainfall data from the 128 year record from Prospect Reservoir weather
station.

From this data we consider that the rainfall experienced on site between 2011 to 2014
represent typical (mean and median) rainfall conditions for the site. The variability in
rainfall conditions is such that in 95% of years the rainfall will be less than 50% greater
than these typical conditions.

With respect to the effect of the variability on the GW levels on site, we consider that
multiple consecutive wet years would result in increased recharge to the GW and
potential rising effect on the GW levels.

We have completed sensitivity analyses as part of the modelling presented in Section 8
of this report to quantify this effect.
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6.5 Conclusion

On the above basis, with regards to the likely future GW levels at the SEL relative to the
proposed FSL we consider that:

1. Over the last four years the GW levels on site have been located between
RL48 m and RL50m AHD. These levels are more than 6 m below the
FSL within the developable portion of the SEL and more than 3 m below
the FSL within the swale.

2. The effect of the proposed development would be to significantly reduce
the recharge of the GW on site (by up to 80%). This would in turn result in
a lowering of the GW levels.

3. The effect of a 95% percentile wet year would be to increase the available
water by up to 50%, the effect on recharge may not be as significant.

4, The combined effect of 2 and 3 above is unlikely to result in GW levels
rising significantly higher than current GW levels, and very unlikely to rise
to an extent which could result in the GW at or above the FSL within the
developable portion of the SEL.

5. The existing as built GW drainage system is sufficient to achieve the aim
as stated in Section 2 of this report.

7 REVIEW OF GHD GROUNDWATER ASSESSMENT

7.1 Objective of GHD work

In order to check the effectiveness of its proposed GW drainage system design, in 2007
GHD completed a hydrogeological review of the site and developed a numerical
groundwater model for the site.

The hydrogeological review and groundwater modelling is presented in the GHD report
titted “Boral Recycling Pty Ltd - Report for Greystanes Estate - SEL Subdivision -
Groundwater Modelling” dated July 2007. This report is referred to herein as the GHD
GW Modelling Report.

We note that, much of the information relied upon by GHD to develop their model is not
available. Further, the GHD Modflow model was not provided to Boral or AWJ; and the
GHD GW Modelling Report does not provide all the inputs to the GHD model.

The stated objectives of the GHD work were to:

1. Predict the impact of the proposed final landform on the groundwater
system.

2. Design appropriate groundwater drainage system for the site, so that the
water table was maintained at least 2.5 m below the ground level within
the site.
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7.2 Hydrogeological review

The hydrogeological review compiled a list of published maps and hydrogeological
information for the site. This data, in conjunction with borehole data from site, was the
basis for the development of conceptual and numerical models.

7.3 Numerical modelling — Calibration

The numerical model was developed by GHD based on the data analysis and findings
from conceptual modelling. The conceptual model described the main hydrogeological
units, as well as main inflows and outflow zones in the system.

In terms of hydrogeological units, five main zones were defined to represent lithologies
from the Hawkesbury Sandstone, Wianamatta Shale, Dolerite, Alluvium and landfill
(denominated Artificial Aquifer Fill).

The local source of water was rainfall infiltration, which was associated with outcropping
lithologies and land use. The Prospect Reservoir was also considered as an inflow zone
through seepage into the aquifers. Outflow zones were mostly associated with Prospect
Creek and ephemeral creeks surrounding the site.

The model was calibrated by:

1. Adopting:

a. Site geometry and land uses at the time of the modelling.

b. Average yearly rainfall of 1000 mm as a steady state condition

C. Pervious fraction for various land uses as presented in Table 7.2.
2. Varying:

a. The hydraulic conductivity for the different hydrogeological units

b. The rainfall fractions reporting to the groundwater.
3. Matching:

a. The water level measurements from the site at the time of the

modelling.

Tables 7.1 and 7.2 summarise the calibrated hydraulic conductivity parameters which
correspond to a recharge value of 3 mm/year for the industrial areas and 20 mm/year for
the undeveloped areas (i.e. rainfall fraction of 2%).

TABLE 7.1
CALIBRATED HYDRAULIC CONDUCTIVITIES FROM GHD’S MODEL

UNIT HYDRAULIC CONDUCTIVITY VERTICAL HYDRAULIC
(m/day) CONDUCTIVITY (m/day)

Landfill 10 1

Dolerite 0.02 0.02

Shale 0.005 0.0005

Sandstone 0.1 0.01
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TABLE 7.2

CALIBRATED RECHARGE VALUES FROM GHD MODEL

PERVIOUS RAINFALL FLUX RATE
LAND USE FRACTION (%) FRACTION (%) (mm/year)
Industrial 15 2 3
Residential 50 2 10
Undeveloped | 100 2 20

It is important to note that the calibration process is unlikely to have resulted in a unique
estimate of the set of input variables.

7.4 Numerical modelling — Predictions

Following the model calibration, predictive modelling has been carried out by GHD to
assess the suitability of the proposed drainage systems for a range of scenarios.

7.4.1 Calibrated scenario with proposed final landform

The analysis for the final landform modelling involved changes in the calibrated steady-
state model to represent the proposed final land form. Changes included:

Land use in the site from undeveloped to industrial,

Updates in the landfill,

Addition of the proposed groundwater drainage system, and

P w0 NP

Cessation of leakage from the Prospect Hill Surface Storage.

For the calibrated scenario with a flux rate of 3 mm/year over industrial land, the model
indicated that no drain inflow would occur i.e. the groundwater level would be positioned
below the bottom of the drainage system. The output of this model is included in
Appendix D.

The actual GW levels shown in the output are between RL45 m at the southern cut to RL
50 m at the northern end of the SEL. At the location of the current lakes in Quarrywest
the model indicates a GW level of between RL46 m and RL48 m.

7.4.2 Sensitivity analyses

Sensitivity analyses were also undertaken in which the flux rate was varied to allow for
rainfall fractions of 1%, 5%, 10% and an extreme case of 25%. The output of these
models is included in Appendix D.

We note that we have modelled other developments and our calibrations do not support
rainfall fractions of 10% or 25% as in any way resulting in realistic estimates of recharge
rate. We assume that GHD have modelled these rainfall fractions as sensitivity
analyses.
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The results indicated that no drain inflow would occur for the runs with rainfall fraction of
1% and 5%. With regards to the model with rainfall fraction of 5%, the results are similar
to the model with rainfall fraction of 2%. The GW levels are well below the proposed
FSL.

The sensitivity runs for rainfall fraction of 10%, indicates GW levels between RL49 m at
SC and RL60 at the north end and significant mounding of water outside the SEL floor.
The GW trenches are shown as intercepting water on both the east and west side and
total drain inflows of 59.7 m®day are reported. The GW levels are still well below the
proposed FSL.

The extreme event equivalent to a rainfall fraction of 25% at steady state indicates
significant mounding of water internally and externally of the SEL and does not in our
opinion represents a realistic condition.

7.5 Discussion

The GHD model has a number of limitations which both GHD and Coffey (acting as a
reviewer, letter titled “Greystanes Estate SEL Subdivision - Groundwater Modelling
Review” dated 19 July 2007) have identified. These limitations are mostly associated
with modelling a complex geological environment with limited ability for calibration of the
predictive models.

We are now in the more fortunate position of having observed between 2011 and 2014
the behaviour of the GW and the GHD drainage system within the SEL. As discussed in
Section 6.3, we consider that this time is a period of rainfall representative of both
average and some extreme months and is useful in re-assessing the results of the GHD
model.

On this basis, we have compared the results of the models with rainfall fraction of 2%
and 5% with the conditions that have existed in the SEL over the last 4 years. We note:

1. GW levels in the SEL are well below the FSL on the eastern side, but are
assessed as being between RL48 m and RL50 m where observed at the
location of the lakes in Quarrywest and at the aquifer. These
observations are consistent with the GHD models.

2. The eastern drain is essentially dry. This observation is consistent with
the GHD models.
3. There are however inflows into the drain, as has been measured and

reported in Section 4.3.5 of this report.

4, We consider that these inflows are likely to be associated with the
southern portion of the drainage system, where the drain is located below
RL49 m and drops down to RL42 m at the southern end of the SC.

5. Whilst the GHD models do not indicate inflow into the drains, the drains
that have been modelled do not include the portion through the SC which
given the GW levels reported by GHD would intercept GW where the
levels are shown to be between RL42 m and RL46 m.
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On this basis, we consider that the GHD models which adopt a rainfall fraction of 2% to
5% are useful models of the GW conditions at the SEL, both at present and in the future.
That is, these two models can be used as a basis for predicting the ability of the as built
GW drainage system to achieve the aim as stated in Section 2 of this report.

7.6 Conclusion

The GHD models which adopt a rainfall fraction of 2% and 5% indicate that the GW
levels are well below the FSL and below the invert of the western GW trench, i.e. the
portions of the GW trench which has not been constructed is not necessary to maintain
the GW levels below the FSL.

On this basis, we consider that these models indicate that the as built GW drainage
system is sufficient to achieve the aim as stated in Section 2 of this report.

8 PSM GW ANALYSIS

8.1 Aim

In Section 6 we presented a qualitative assessment of the effect of the proposed
development on the GW conditions at the SEL. It concluded that the proposed
development is unlikely to result in significantly higher water levels than current.

In Section 7 we presented the GHD modelling, which within the discussed limitations, in
our opinion provides a reasonable model of the long term GW conditions at the SEL.

In this section, we present additional GW modelling undertaken by PSM to complement
the GHD modelling and assess whether the current as built GW drainage system
achieves the aim stated in Section 2, i.e. controls the maximum groundwater level within
the developable area of Quarrywest and the SEL to be below the finished surface level
at the site.

8.2 Approach
The approach we have adopted for the analysis is as follows:

Our starting point has been the GHD GW modelling.

2. Within its limitations, the modelling has been accepted as the basis for the
current GW system design. Given the complexity of the model, and rather
than developing a new model, we have initially attempted to replicate the
GHD modelling.

3. We have thus replicated the GHD modelling results by, adopting as much
of the GHD data as possible and modifying some of the parameters.

4. We have then modified the model to account for:
a. The revised landform levels.
b. The as built geometry of the GW drainage system.
C. The observed GW conditions on site.
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5. We have run the model for rainfall fractions of 2% and 5% and mean
annual rainfall (taken as 1000 mm) as well as the wettest year on record
(2000 mm) and assessed the ability of the as built geometry GW drainage
system to maintain the GW level below the surface level of the
developable area of the SEL:

8.3 Modelling tool

The analyses and modelling of the groundwater drainage system were undertaken using
FEFLOW (DHI-WASY, 2014). FEFLOW was selected to perform the analysis due to its
wide use in the groundwater industry, ability to handle three-dimensional groundwater
flow and relative fast implementation and computation times.

The analyses were run in steady-state (equilibrium) mode.

8.4 Model details

8.4.1 General

Model details and results are presented in a series of figures in Appendix E of this report.
8.4.2 Geometry, units and zones

The model extent was defined to replicate GHD’s model domain. The finite element
formulation of FEFLOW makes use of prismatic triangular elements to discretise the
model domain. A total of 214708 model elements was used. These elements were
evenly distributed in 4 layers to accommodate the geometries of the different
hydrogeologic units of the area.

Figure E1 in Appendix E displays the model domain and discretisation.

Four parameter zones were defined to represent the hydrogeologic properties of the
different units, namely Landfill, Dolerite, Shale and Sandstone. The parameter zones
are shown in plan in Figure E2, and in a series of sections in Appendix E.

Distribution of recharge zones as per the GHD model were adopted as shown in
Figure E3. The pervious fraction adopted for each zone is as per the GHD model and is
presented in Table 7.2.

8.4.3 Parameters

Hydraulic conductivities were initially adopted from GHD’s model as presented in Table
8.1 and then varied to match the GHD model results for rainfall fractions of 2% and 5%.
Table 8.1 below presents both the GHD reported values and the PSM adopted values of
conductivity.

The conductivity for the dolerite unit has been changed to better match the both the GHD
modelling and the actual conditions. This is discussed further in the results section of
this report. We note that the conductivity adopted is well within the range of
conductivities reported in testing by GHD.
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TABLE 8.1

HYDRAULIC CONDUCTIVITIES IN GHD AND PSM MODEL

HYDRAULIC CONDUCTIVITY VERTICAL HYDRAULIC

UNIT (m/day) CONDUCTIVITY (m/day)
GHD | PSM GHD | PSM

Landfill 10 1

Dolerite 0.02 0.2 0.02 | 0.2

Shale 0.005 0.0005

Sandstone | 0.1 0.01

8.4.4 Boundary conditions and flux zones

Boundary conditions were assigned to represent the surface water features (surface
drainage and reservoir), rainfall infiltration and the GW drainage system. In summary,
the following conditions were adopted:

1.

8.5 Runs

Prospect Reservoir was defined with constant head boundaries with a
value of RL60 m, which equates to the typical reservoir levels.

Surface drainage was also defined using constant head boundaries. The
elevation values for the surface drainage were based on elevation data
from the site (Digital Terrain Model). These were located at Prospect
Creek to the south and other low points in the topography to the north and
east of the SEL.

Infiltration from rain water was defined with flux boundaries. The flux was
varied to reflect the different recharge zones and rates.

Two GW drainage systems were adopted:
a. The GHD design GW drainage system.
b. The as built GW drainage system as shown on Figure 1.

The drainage system was modelled using constant head nodes with
elevations equivalent to the base of the GW trench (typically located 4.5
metres below the final landform elevation at the swale location, but deeper
through the southern cut).

Table 8.2 summarises the runs that were modelled and key inputs to these runs.

The flux rate adopted in the above runs are derived by multiplying a nominal annual
mean rainfall of 2000 mm (or in case of run 5 a maximum annual rainfall of 2000 mm) by
the ratio of pervious area (dependant on land use) and then by the rainfall fraction.
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8.6 Modelling results and discussion
8.6.1 GHD replicate runs

The output of PSM Runs 1 and 2 in terms of groundwater levels and drainage inflow
rates are presented in Figures E4 to E5 and Table 8.3 below.

We consider that these runs to provide a reasonable replicate of the GHD runs with
equivalent rainfall fraction and thus form an appropriate starting point with regards to the
PSM modelling.

We note that to replicate the results of the GHD models we have had to increase the
permeability of the dolerite unit from that reported in the GHD reports. Even with this
change, some difference in the resulting water levels is observed. These differences can
be attributed to one or more of the following causes:

1. Geometrical differences in the model.

a. GHD do not provide enough details to reproduce the exact model
geometry. The only available data for the model reconstruction
were the two model cross sections presented in the report.

b. The elevation of the Prospect Creek and ephemeral creeks within
the model domain were based on Digital Terrain Model, and could
not be compared to those used in the GHD’s model.

C. The PSM model adopted the GHD design drainage system details.
These are different from the details modelled in the GHD analysis
particularly through the southern cut.

2. The formulation of FEFLOW regarding unconfined conditions is different
from MODFLOW (used in GHD’s model). This can accommodated if the
numerical layer types from MODFLOW are known, however, layer details
were not presented In the GHD GW Modelling report

3. GHD’s model report mentioned the occurrence of convergence and mass
balance issues throughout the modelling exercise.

8.6.2 PSM runs

The output of PSM Runs 3, 4 and 5 in terms of groundwater levels and drainage inflow
rates are presented in Figures E6 to E8 and Table 8.2 below.

The modelling results indicate that, for rainfall fractions of 2% and 5% of the mean
annual rainfall and 5% of the maximum annual rainfall, the groundwater levels will
remain well below the ground surface.

With regards to each of the model we note that:

1. Run 3 (rainfall fraction of 2%, mean annual rainfall of 1000 mm) is
considered to best represent the long term conditions at the site.
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2. Run 4 (rainfall fraction of 5%, mean annual rainfall of 1000 mm) is
assessed to best match the assessed current conditions both in terms of
the current groundwater levels on site and the inflows into the drainage
system. We note that as discussed in Section 6 the current recharge into
the groundwater from the western portion of the SEL is greater than would
be expected in the long term. Thus PSM Run 4 with the higher rainfall
fraction can be seen as representing current conditions.

3. Run 5 (rainfall fraction of 5%, maximum annual rainfall of 2000 mm) has
been analysed to assess the sensitivity of the model to increased
recharge into the groundwater from rainfall. It represents unrealistic
conditions that are barely credible to eventuate on site. However the
existing as built GW drainage system is observed to be sufficient to
maintain the GW levels well below the proposed FSL even under these
conditions. This confirms the GHD analysis which indicates that the GHD
GW system design was engineered to account for all credible and
incredible GW conditions that may eventuate on site.

TABLE 8.2
RUNS FROM PSM ANALYSIS
MINIMUM DEPTH TO GW BELOW
FSL
RAINFALL DRAINAGE | DRAINAGE | ()
RUN | NAME INFLOW
FRACTION SYSTEM 3 SURFACE
(m*/DAY) DEVELOPABLE
DRAINAGE AREA
SWALE
1 GHD replicate 2% GHD GW 87 4.1 6.1
Drainage
2 GHD replicate 5% System 301 4.5 6.5
3 PSM Run 2% 87 4.9 6.9
4 PSM Run 5% As built GW | 288 2.5 45
drainage
PSM Sensitivity system
Run
5 (double annual 5% 598 03 2.5
rainfall)

8.7 Conclusion

The PSM GW modelling completed and presented in this report indicates that the current
as built GW drainage system is sufficient to achieve the aim stated in Section 2 of this

report.
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9 SUMMARY AND DISCUSSION

Section 2 defined the aim of the GW drainage system on site to be “to control the
maximum GW level within the developable area of Quarrywest and the SEL to be below
the finished surface level (FSL) at the site.”

The as built GW drainage system on site comprises a drainage trench located 4.5 m
below the surface and running at the toe of the eastern batters and through the western
side of the southern cut. At the southern cut the drainage trench has an elevation
between RL47 m (North) and RL 42 m (South).

Currently the system is sufficient to maintain GW levels at the SEL well below the
proposed FSL and has been sufficient to do so over a period of four years between 2011
and 2014. In this period the rainfall conditions have been typical of the conditions
expected at the SEL in the future.

Monitoring of the GW system indicates that large portions of the as built GW drainage
system are not intercepting the GW for the current GW conditions.

The proposed developments in the SEL east and particularly Quarrywest will significantly
reduce the ability of the rainfall to recharge the GW. The development will also remove
the current concentrated source of water i.e. the lakes in Quarrywest.

On the above basis, we have completed a qualitative assessment of future GW levels at
the SEL. This is presented in Section 6. We conclude that the combined effects of
future rainfall variations and the proposed development are unlikely to result in GW
levels higher than those assessed to have been experienced in the last four years. That
is the as built GW drainage system is sufficient to result in the aim as stated in Section 2
of this report.

Section 7 presents our review of the GW modelling completed by GHD as presented in
the GHD GW Modelling Report. GHD modelled a number of scenarios by varying the
recharge rate into the GW from rainfall.

GHD calibration against available GW data at the time indicated that a rainfall fraction of
2% best captured the observed behaviour. In our review we compared the results of the
GHD models with rainfall fractions of 2% and 5% to the GW conditions as assessed for
the last four years. Again, these two runs were assessed as best matching the observed
conditions.

Both of these runs indicate that the GW levels are maintained well below the FSL without
assistance from the western trench of the GHD GW drainage system (i.e. the portion
currently not built). On this basis, we consider that the GHD GW modelling also
indicates that as built GW drainage system is sufficient to result in the aim as stated in
Section 2 of this report.

Finally, we have completed additional 3D numerical modelling of the GW at the SEL to
model the as built GW drainage system and examine the effect of variations in annual
rainfall on the GW levels within the SEL.
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Section 8 presents the results of this PSM analysis. The GHD modelling was used as
the starting point of our modelling. The GHD results were replicated within the limits of
the available inputs to the GHD data and the differences in modelling techniques.
The models were then modified to account for the proposed FSL and the as built GW
drainage system. Models were run for rainfall fractions of 2% and 5% and double the
annual rainfall as a sensitivity scenario.

The models indicated:

Good correlation to the conditions as assessed for the last four years.
The GW levels under typical conditions well below the proposed FSL.

The GW levels under over 2 m below the proposed FSL within the
developable portion of Quarrywest even under unrealistic adverse
conditions that are barely credible to eventuate on site.

On this basis, we consider that the PSM GW modelling also indicates that as built GW
drainage system is sufficient to result in the aim as stated in Section 2 of this report.

10 CONCLUSION AND RECOMMENDATIONS

The three approaches adopted and discussed above confirmed that the as built GW
drainage system is sufficient to control the maximum GW level within the developable
area of Quarrywest and the SEL to be below the finished surface level (FSL) at the site.

We thus recommend that as built drawing should be prepared to document the as built
GW drainage system and no further work be undertaken on the system.

The concrete riser at the aquifer should be terminated with a concrete cap with a
durability of 100 years at no higher than 7 m below the FSL. PSM shall provide details
regarding filling over the concrete riser.

Please do not hesitate to contact the undersigned should you have any queries.

For and on behalf of
PELLS SULLIVAN MEYNINK

i

DAVID PICCOLO GARRY MOSTYN
Principal Principal

PSM963-222R
18 18 November 2014



/
AN \
AN \
N\ \
L/@/RL53.01 N\
\\\ \\
\
AN
N\
52.58 "\ o
N\
)/ X
AN

\
\
\
AN
N
AN

GHD As Built
GHD March 2010 Modification As Built
GHD Design (Not Built)

— — — GHD Design (Not Built, Blasted Rock)

1 ] ) AWJ Civil
?O £|50 ?O Quarrywest, Greystanes

Scale (m)

FSL AND AS BUILT GW DRAINAGE SYSTEM

Pells Sullivan Meynink Pty Ltd PSM963-222R Figure 1




250
™ ™~
© ] RN
200 3 - = =
& 0 o
5 . 5 e
3 oo - <
- < R 10 o B
— — ﬂ S —
G} e N
S S g
150 S — —
- S © S pac - m Mean
E — o g ) ] ~ H Median
= N ~ m 90th %ile
£ - - 2011
& 2012
|| [ | 2013
5 ) ~ 2014
& S 3
~
™ A
o
LN N~
© [ o
= g <0
o - S “
R N“!“!
=4 8
N
0 T T T T T
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2000 ]
(@)}
1800
1600 ol
2 o
® o
1400 — ~
a
— 1200 ©
S © © 2 © @ ©
£ 1000 2 5 > 3 = o
= e e o % A = Annual
£ 800
o
600
400
200 AWJ Civil
0 . . . . . . . . Quarrywest, Greystanes
2010 2011 2012 2013 Mean Median 95th %ile 90th %ile Highest
PROSPECT RESERVOIR - RAINFALL DATA
Pells Sullivan Meynink PSM963-222R Figure 2

U:\J0001 to 1000\PSM963\Docs Out\PSM963-222R\[FIGURE 2.xIs]FIGURE 2



APPENDIX A

REFERENCE DRAWINGS

PSM963-222R



%)
3 = o
s B 5
o »n Q

£ 2o Z =

23 28 =5 O, |«

= (Ol w=0g0|e

w o oo Z = =}

m..C .| r SEEW@

m > 2@t
O] O 8&Sao 0w
w - 2 za0C
- < 0o Zo
30Gv.0€ 30Gv.20€ G » m o

14

W W ow|q

SWG N

AN

< )

b S

X |3

wa

S —
306€.0€

=

£

c

>

("]

=

c

©

2

306¢.0¢€ eluU

L

©

o

M.””mm.

Do
3051 20€ -

)\
0
= Y

Ll
o
To)
o))
©
o
™
Plan is in MGA coordinate system

Z Z > prd
o o o (@)
° g e % 2
Al Al — ‘Mw“ﬂ\\\“\ = Q N i
© © G © ©,
o .
SQg8gt <




REFER TO DRAWING C010529.21-C41

REFER TO DRAWING C010529.21-C42

CIVIL WORKS MASTERPLAN

SCALE 1:1000

FOR CO

REVISION AS CLOUDED
FOR CONSTRUCTION
PRELIMINARY ISSUE

11.08.14
29.07.14
13.06.14

AMENDMENTS

DATE

ISSUE

AMENDMENTS

DATE

ISSUE

AMENDMENTS DATE ISSUE

CLIENT

ZAVNS)

N
<
-

PROJECT

QUARRY WEST
RECONCILIATION DRIVE
PEMULWUY, NSW

DESIGNED | DRAWN [ DATE CHECKED
M.W M.C [ 10.04.14

SIZE
A0

SCALE
AS SHOWN

CAD REF:
€010529.21- C40

Costin Roe Consulting Pty Ltd.

Consulting Engineers o o o us
Level 1, 8 Windmill Street

Walsh Bay, Sydney NSW 2000

Tel: (02) 9251-7699 Fax: (02) 9241-3731
email: mail@costinroe.com.au ©

LEGEND:
LEVELS DATUM IS AHD,

EXISTING SITE LEVELS AND DETAILS BASED ON SURVEY
INFORMATION PROVIDED BY HARD & FORESTER CONSULTING
SURVEYORS DATED 04.02.11.

> > - TABLE DRAIN. REFER DRG C41

- BARRIER GUARD (REFER TO NOTE 6)

\
\

- ACCESS TRACK PAVEMENT COMPRISING OF
A 2 COAT FLUSH SEAL (10mm AGGREGATE)
ON A 100mm THICK ROAD BASE DGB20 OR
EQUIVALENT LAYER

— —% __ __ _ FINISHED LEVEL CONTOUR (MAJOR)
0.5m INTERVALS

THIS DRAWING IS TO BE READ IN CONJUNCTION WITH THE
SPECIFICATIONS, GENERAL NOTES DRAWINGS (10529.21-C10)
AND THE LANDSCAPE ARCHITECT'S DRAWINGS

REFER DRAWINGS C010529.21-C44 TO C48 FOR CROSS
SECTIONS OF THE WESTERN BATTER PERIMETER DRAIN .
FOR TYPICAL DETAIL OF SAFETY BUND SECTIONS REFER
DRAWINGS 10529.21-C54 & C55.

REFER DRAWINGS 10529.21-C51 TO (53 FOR CROSS SECTIONS
OF THE WESTERN BATTER ACCESS TRACK.

THE EXISTING AND CREATED BATTERS SHALL BE INSPECTED
BY A GEOLOGIST AND/OR GEOTECHNICAL ENGINEER.
CONTRACTOR TO UNDERTAKE REMEDIATION WORKS AS
IDENTIFIED AND AS DIRECTED BY THE SUPERINTENDENT.
THE LOCATION OF THE BATTER DRAINAGE POINTS SHALL BE
ASSESSED ON SITE BY GEOLOGISTS AND GEOTECHNICAL
ENGINEERS FOR SUITABILITY DURING CONSTRUCTION. THE
LOCATION OF THE BATTER DRAINAGE POINTS MAY NEED TO
BE VARIED, OR ADDITIONAL REMEDIAL PROTECTIVE
MEASURES ADOPTED TO THE BATTERS AND DROP POINTS AS
DIRECTED BY THE SUPERINTENDENT.

10Om 0 10 20 30 40 50 60 /70 80 90 100m

IIIIIIIIIII | I | I | I | I | I | I | I | I | I | I
SCALE 1:1000 AT A0 SIZE SHEET

Z
(n
=]
x
C
)
m
0
Z

DRAWING TITLE

CIVIL WORKS MASTERPLAN

Vdlue in Engineering and Management PRAING N 310529 21-C 40

ISSUE




APPENDIX B

GHD GW DRAINAGE SYSTEM

PSM963-222R



AN GROUNDWATER LEVEL
MDNITORING SYSTEM No.5 DIRECT CONNECTION OF GROUNDWATER PIPE
TYPE1& 2. =+~ ./, INTO GROUNDWATER COLLECTION TRENCH.
FOR DETAILS REFER TO o — REFER TO DRAWING 21-15443-GW-0722 FOR
DRAWING 21-15443-GW-0724, \ 7 DETAILS. .
Z Nz - .

\FOR TYPICAL DETAILS OF COLLECTION TRENCH
REFER TG DRAWING 21-15443-GW-0722. /
FOR LONGITUDINAL SECTION REFER TO /
WESTERN BATTER "WB" SERIES DRAWINGS -/
WESTERN BATTER PERIMETER DRAIN -

DRAWINGS 21-15443-WB-0208 TO WB-0212.
/

GROUNDWATER LEVEL
MONITORING SYSTEM No.6
TYPE1& 2.

OR DETAILS. REFER TO

GROUNDWATER
LINE 1

| GROUNDWATER LEVEL ‘
_15443-GW-0724
| /MONITORING SYSTEM No 4 21-15643-GW-072

. ‘ [TYPETa 2. SN

| FOR DETALS REFER TO

| DRAWING 21-15443-GW-0724. , GROUNDWATER LEVEL

N 4
GROUNDWATER 2 |\B Y/ MONITORING SYSTEM No.8

\N TYPE1
o\ | FOR DETAILS REFER TO
A ) s " > DRAWING 21-15443-GW-0724.

EXISTING ARTIFICIAL
AQUIFER WELL. REFER TO
m—r DETAIL ON DRAWING
21-15443-GW-0721.

GROUNDWATER LEVEL
MONITORING SYSTEM No.7.

GROUNDWATER LEVEL
MONITORING SYSTEM No.3

FOR DETAILS REFER

| —BASIN. REFER To WIDEMERE | {

1L EasT “We” serEs DRAWINGS T\| \ TYPE 18 2 GROUNDWATER LEVEL
| \ & FOR DETAILS REFER TO ~
\ ||| FoRDETALS. \ b INsET BELOW FOR DETAILS REFER TO O NG SYSTEM o
‘B A4 - - -
|\ ‘ \ ‘l‘ DRAWING 21-15443-GW-0724. FOR DETAILS REFER TO //
\ | 04 AN i\ DRAWING 21-15443-GW-0724 \ GROUNDWATER LEVEL
I ULl : MONITORING SYSTEM No 1

TYPE1& 2.
FOR DETAILS. REFER TO

.' 7 '
GROUNDWATER TRENCH SETOUT TABLE .. . GROUNDWATER LEVEL /DRAWING 21-15443-GW-0724.
MONITORING SYSTEM No.2. / /
CONTROL | TRENCH
POINT EASTING | NORTHING | CHAINAGE | STRING | BASE RL TYPE1& 2 FOR TYPICAL DETAILS OF COLLECTION TRENCH/
A 1470558 | McDw | 41598 = FOR DETAILS REFER TO REFER TO DRAWING 21-15443-GW-0722.
s 206930.882 | 6254540 622 116 A DRAWING 21-15443-GW-0724, FOR LONGITUDINAL SECTION REFER TO
EASTERN BATTER "EB” SERIES DRAWINGS -
c 306929.038 | 6254527.088 40.37 EASTERN BATTER PERIMETER DRAIN -
L) 306930.096 | 6254522202 4032 DRAWINGS 21-15443-EB-0152 TO EB-0158.
E 2018.585 MCDE 38.307 GROUNDWATER
F 306953.752 | 6254443.003 37.70 LINE 2 WESTERN BATTER
G 306948.593 | 6254440.111 37.64 PERIMETER DRAIN

\ STORMWATER COLLECTION SYSTEM.
REFER TO STORMWATER "SW" SERIES
DRAWINGS FOR DETAILS.

/

/

PROVIDE ¢375mm STUB LINE ENDING 1m
OFFSET FROM EACH BOUNDARY FOR POINT
OF CONNECTION FOR CCGC PUMP STATION.
PIPE TO HAVE AN iPLEX CLOSED SOCKET

EASTERN BATTER

PERIMETER DRAIN
AT END [FOR FUTURE USE) GROUNDWATER SETOUT TABLE
MANHOLE/ CONTROL
WELL | EASTING | NORTHING | CHAINAGE | STRI
GW1/1 307155.022 6255310.014
STATION 1‘“\——;;;;\ L GW1/2 307097.612 6255320.314 LEGEND NOTES
T e \ GW1/3 | 306954206 | 6255330.812 P |
7 o oo | so0as0258 | cosasatacs COMPLETED SEPARABLE PORTION 1. THIS DRAWING IS TO BE READ IN
_— : : a | 1 WORKS CONJUNCTION WITH THE SPECIFICATIONS.
_— » GW2/2 | 306947.939 | 6254439.744 T J\_/ 2. FOR GENERAL NOTES REFER TO DRAWINGS
GW2/3 306944.770 | 6254357.255 21-15443-GE-0003 TO GE-0005.
. " GRONDWATER HAMAOLE » CRCTIONS REFER T0 DRAWNG.
2 1059 MCDE
o EXISTING ARTIFICIAL AQUIFER
21-15443-GW-0710.
i iz: ““:CCE:I —— 6w ——  GROUNDWATER COLLECTION PIPE 4 FORDETAILS REFER TO DRAWINGS
21-15443-GW-0720 TO GW-0724.
Q ey el GROUNDWATER COLLECTION TRENCH
v 5 688 Mcow 5. MANHOLE SETOUT POINT TO BE CENTRE OF
“/ —~ N~ s e | —————————  (ADASTRAL BOUNDARY CHAMBER.
307385.088 | 6255624.452 O b GROUNDWATER MONITORING WELL. 6. MONITORING WELL SETOUT POINT TO BE
CENTRE OF CASING.
8 307283.005 6255291.212 sw STORMWATER P|PE / CULVERT
|NSET PLAN 9 307179.934 6254925.445 FOR CONSTRUCTION
SCALE 1:500
0 5 10 15 20 25m DO NOT SCALE Drawn V.THIAGARAJAH |Designer J.PERTEL Client BORAL RECYCL'NG PTY. LTD.
3 | GROUNDWATER REDESIGN Js | FC* | DW* [17.08.11 ﬁm Drafing 1 Deson 1 o rojec GREYSTANES ESTATE SEL
U 500.08 0 25 50 75 100 125m GHD has agrged canyuse thi‘; document) | Date 29.01.08 LAYOUT PLAN
0 | ISSUED FOR CONSTRUCTION MP | Tor | AW soto S==C= T fothe purose forwhich t s prepare S TS T
No | Revision Note: * indicates signatures on original issue of drawing or last revision of drawing Drawn Mafwoabger gi:oeistcotr | Date SCALE 12500 AT DRIGINAL SIZE ::rs;;uzr?oor a:yuostf\er guar;gsoe_ o Scale 1:2500 :;i;o;fz::xcezm unless Al Drawm NO: 2 1-15443-GW-0700 Rev: 3

Plot Date: 6 December 2012 - 10:02 AM Plottedby:  Steve Atkins Cad FileNo: ~ G:\21\15443\CADD\Drawings\21-15443-GW-0700.dwg



EXISTING ARTIFICIAL

AQUIFER WELL

EXTENSION TO EXISTING
ARTIFICIAL AQUIFER WELL.
REFER TO DRAWINGS

DESIGN SURFACE

GROUNDWATER TRENCH

/

~——WESTERN BATTER
PERIMETER DRAIN

GROUNDWATER COLLECTION
TRENCH. REFER TO DRAWING
21-15443-GW-0722 FOR

DETAILS.

©300mm INLET PIPE.
REFER TO DRAWING

NOTE

FOR PIT DETAILS REFER TO
DRAWING 21-15443-GW-0723

*

SPECIFIED PIPE TYPES TO BE iPLEX UPVC
"BLACK MAX" OR APPROVED EQUIVALENT.

[2%)
2/1

/— EXISTING SURFACE

oW
2/3

21-15443-GW-0720 AND é}}ﬁf{?'ﬁw'wzz FoR
GW-0721FOR DETAILS. : =z
WESTERN BATTER g
EXISTING SURFACE PERIMETER DRAIN <
w
a.
=
A z
\ - 3
DESIGN SURFACE =
GROUNDWATER COLLECTION
TRENCH. REFER TO DRAWING
21-15443-GW-0722 FOR
EXISTING DETAILS.
ARTIFICIAL \ =
AQUIFER WELL
]
#225mm INLET PIPES AT \
MINIMUM 1.00% GRADE.
REFER TO DRAWING
21-15443-GW-0723 FOR PROVIDE ¢375mm STUB LINE ENDING 1m
DETALS. OFFSET FROM EACH BOUNDARY FOR POINT
| OF CONNECTION FOR CCGC PUMP STATION.
- PIPE TO HAVE AN iPLEX CLOSED SOCKET
AT END (FOR FUTURE USE)
FLOW 1L/s 1L/s 1L/s 1L/s FLOW 1L/s 1L/s 1L/s
DIAMETER 300mm % 300mm X 300mm X 300mm X DIAMETER 375mm % 375mm X 375mm X
GRADE 150% 150% 1L5% GRADE 150% 100% 1.00%
DATUMRL. 28.000 DATUMRL. 28.000
I "_?'s 2'3 m? A ‘5';? ;".: 2
INVERT LEVEL > e 53 o3 INVERT LEVEL S P N
[¥a) [Tal¥a) [Fal¥e) [Fal¥a) ~ mm mMmmim
— =l - Nl - =4 o |
DESIGN LEVEL A S e @ DESIGN LEVEL S = A%
a3 o} (=23 o~ o O — |
[Va) [Ya} w [Yal ~ ~ ~ |
g g S 3 g e 52
STATION =S o 2 2 STATION g o ==
s - 8 S < @ 22
GROUNDWATER LINE 1 GROUNDWATER LINE 2
Scales Hor 1:1000 Ver 1:100 Scales Hor 1:1000 Ver 1:100
FOR CONSTRUCTION
0 05 10 15 20 25m BORAL — DO NOT SCALE Drawn  V.THIAGARAJAH [Designer F.carrozza | Cliet  BORAL RECYCLING PTY. LTD.
VERTICAL Drating T e Design 1 e Poiet GEYSTANES ESTATE SEL
SCALE 150 AT ORIGINAL SIZE onditions of Use. )
2 | GROUNDWATER REDESIGN Ls FC: DV\T 17.08.11 ~ ?hisdfjtocymefnt)may only be used by ?Fﬁg!g‘é?%ire%ig‘r RTON* Title GROUNDWATER COLLECTION
1| GROUNDWATER REPESIN SA | TOV | AT W% o 20 30 40 Som 1D et e co st e v [oate 290108 LONGITUDINAL SECTIONS
0 | ISSUED FOR CONSTRUCTION MP TDI* | AH* |25.01 08 HORIZONTAL fﬂr;he |Durpﬁsl;a forwgi;h it wasrl‘ampared This Drawing mustnotbe | Oniginal Size
No | Revison  Note: ~nicates signatres on rgne ssue of g ot ofdanis | Drawn |vraiger | broy | 0 SCALE 11000 AT ORIGINAL SIZE person o or any other pumose. Scale  AS SHOWN used for Comstcenuness | A ] Drawing No: 21-15443-GW-0710 Rev: 2

Plot Date: 6 December 2012 - 10:02 AM Plotted by:  Steve Atkins

Cad FileNo: ~ G:\21\15443\CADD\Drawings\21-15443-GW-0710.dwg




LID RESTRAINT
REFER DETAIL

HINGED POINT FOR
GRATED ACCESS

750 SQ. OPENING

[

LANDING SLAB PLAN

REINFORCEMENT - BOTTOM
SCALE 1: 20

N12-200

HINGED GRATED
ACCESS COVER

N12-200
U-BAR

N12-150

N12-200

N12-200
U-BAR

N12-200

N12-200

N12-200
N12-200
U-BAR

N12-150
T

N12-150

N12-150
T

N12-200
U-BAR

LANDING SLAB TOP

REINFORCEMENT - BOTTOM
SCALE 1:20

LID RESTRAINT LATCH
(STAINLESS STEEL)
65x65x6 EA 65 LONG
WITH HOLE FOR M10 BOLT
(STAINLESS STEEL) gmm SS CHAIN APPROX 400 LONG
PERMANENTLY FIXED TO LID
LATCH AND SWIVEL HOOK

SWIVEL HOOK WITH
LOCKING LATCH TO SUIT
6mm CHAIN

/ 60.3x4.5 CHS {STAINLESS STEEL)

150x200x10 THICK SS
T
‘ 150

705

PLATE IWTH HOLES FOR
4-M10 CHEMSET ANCHORS
(STAINLESS STEEL)

LID RESTRAINT
SCALE 110

50x8 SS FLAT BAR
w |

RAD 10— | ; —20 | ~RAD 10
GRIND FLAT
2 _\
(=]
S T s
& LID LATCH { SEE DETAIL)
= / CLIP SWIVEL HOOK TO
SAFETY MESH -
@
- - D
2\ N 1 RAD 10 RAD 25
#12 HOLE FOR
S s \ M10 BOLT
o~ o~
& &
= = | LID RESTAINT LATCH
LID RESTRAINT [ SEE DETAIL) —\ SOALE 12
S . .
d ' I~——|I 275 - N12 FISHTAIL AT 200 CTS. CFW TO
g GRATED COVER [STAINLESS STEEL) ANGLE/COVER (STAINLESS STEEL)
INSTALLED TO MANUFACTURERS FRAME SPECIFIED IN MANUFACTURER'S
GEOMETRY FOR LID RESTRAINT SPECIFICATIONS SPECIFICATION {40x40x5 EA)
SCALE 1110 0 h |
N12-200 ‘ N12-200 ‘ N12-200 AL
| |
LANDING SLAB PLAN DETAIL
REINFORCEMENT - BOTTOM SCALE 1:10
SCALE 1: 20
FOR CONSTRUCTION
0 100 200 300 400 S500mm BORAL H DO NOT SCALE Drawn V.THIAGARAJAH | Designer F.carRrRozzA | Clent  BORAL RECYCLING PTY. LTD.
SCALE 110 AT ORIGINAL SIZE Drafting 1 jpga Desin 1 jrear Poiecc. GREYSTANES ESTATE SEL
T ' [ — G myonybe oty [ &rorTon ™  GROUNDWATER COLLECTION
! |REVISTON GLOUDREVOVED SA | TOF | AW SOBO8I g 200 400 600 800 1000mm il LA N AQUIFER WELL DETAILS - SHEET 1 OF 2
0 | ISSUED FOR CONSTRUCTION MP TDI* AH* |25.01 08 for the purpose for which it was prepared “This Drawing mustnotbe Original Size
D e ——— R W W Y SCALE 120 AT ORIGNAL SIZE person o for any onerpuose. | S AS SHOWN westoconmmnness | A DrawingNo:  21-15443-GW-0720 Rev: 1

Plot Date: 6 December 2012 - 10:02 AM Plotted by:  Steve Atkins

Cad FileNo: ~ G:\21\15443\CADD\Drawings\21-15443-GW-0720.dwg




(ﬂf 1m OFFSET
RL 59.73 FINAL LEVEL ‘ § RODDING POINT
— } I - /_ SIEQZE/';IIIE sSEWwC - 914x914mm ONE PART CLASS ‘B’
FSL 59.53 FINAL SURFACE LEVEL — ;]_. ‘ t_E_ - HEAVY DUTY GATIC BOLT DOWN
= | ! | Cs——=L ' i I WATER TIGHT COVER TYPE
: ; : ‘ 301C99B TO SUIT 914x91kmm
CLEAR OPENING
N16-200 STARTERS EF r 1 ' ‘
TYP. ) |
N Iy ! &
/ J ,/l o J ‘ ué
ENDS TO BE EPOXY COATED AND ] S
JOINED WITH EPOXY MORTAR T0 1 1 ' | A
MANUFACTURERS INSTRUCTIONS A |
1 r CASTPIPE—~] |1 :
APPLY MIN 10mm OF EPOXY IN WALL.
MORTAR OR Smm OF SPRAYED T " ! I~
EPOXY ON UNDERSIDE OF RODF INVERT
—tH - — AR - — #300 GROUNDWATER
LID RESTRAINT REFER DETAILS —| 0 /OVERFLOW PIPE
ON DRG. 21-15443-GW-0720 00 1
' ; $300 UPVC 'BLACK MAX"
] | ] GROUNDWATER OUTLET PIPE N12-150 U-BAR
FOR LANDING SLAB A | N12-150
REINFORCEMENT DETAILS REFER INVERT
TO DRG. 21-15443-GW-0120 \ glngg% —tH-— { 56. S - 7% ROOF SLAB PLAN
N ' = = SCALE1: 20
S i ‘ BN CAST PIPE
= i T Lj (Pf BE 3 IN WALL.
N N12-150 L-BAR 2
N 500 LONG ~
N =
] , I N12-150
‘ L-BARL.V.
o ! A
= ;‘_— |
== -
§ |
N16-200 EF HORIZ TYP.WITH RC ; 2 2 R g 2
CONCRETE 40MPa (54.0) ™—~—_| 5 = & 3
3S! = s = =z T
| o~ o~
! = =
N16-200 VERT EF
b A
NT
N
EXISTING STARTER BARS ARE TO BE [ N o ] [ = = - <
INSPECTED BY A STRUCTURAL ENGINEER | = M ER 2|5 9|2 -
ENGAGED BY THE SUPERINTENDENT, IF A g | 22 ol= oz 3|3 o
nlo nlo !
DIRECTED, CONTRACTOR IS TO DRILL AND ~ 28 Z|= z|= 9|8 &
EPOXY N16-200 USING HILTI HIT RE 500 TYP. : ; ] <|a g - - g
INJECTION MORTAR 125mm EMBEDMENT ] i ! . A ==
=
TOP OF EXISTING AQUIFER WELL . I ] |
T
e i ! ‘ ‘ a8 112150 N12-150 N12-15
LI I 2
GENERAL FILL L] | | N s N12-150 U-BAR
[ 11 f i Bl = 150 U-
[ b / LI ROOF SLAB PLAN
exisTnG Aourer _ | | ] A" | oL GENERAL FILL REINFORCEMENT - TOP
WELL LINING I 11 493 | #1800 ID | 493 [ ] | SCALE 1: 20
[ 1 f 1 Pl
#3000 1D N12-150 N12-150 N12-150
] L ! ‘ L | L N12-150 L-BAR 1. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH THE SPECIFICATIONS.
|1 ol | 1] N =00 LONG 2. FOR GENERAL NOTES REFER DRAWINGS 21-15443-GE-0003 TO 0005.
| | 1 f | | |4 bl | 3. FORLOCATION OF AQUIFER WELL REFER DRAWING 21-15443-GE-0700
UL L1 R | 11 L] 4. CONCRETE COVER = 40mm FOR ROOF
i ROOF SLAB PLAN 5. CONCRETE COVER = 50mm FOR WALLS
SECTIONAL ELEVATION _ 6. CONCRETE f'c 40 MPa
RElNFORCEMENT BOTTOM 7. ITIS ASSUMED THAT EXISTING PUMP AND ELECTRICAL APPARATUS IS
AQUIFER WELL SCALE 1:20 MAINTAINED FOR CONSTRUCTOR USE FOR SITE EARTHWORKS OPERATION.
SCALE1: 20 ONCE WORKS ON SITE ARE COMPLETE THE PUMP AND ELECTRICAL
APPARATUS ARE TO BE DISASSEMBLED AND REMOVED FROM SITE.
FOR CONSTRUCTION
BORAL H DO NOT SCALE Drawn V.THIAGARAJAH |Designer F.CARROZZA cient  BORAL RECYCLING PTY. LTD.
Drafing 1 jroar Design 1 raar Poiect GREYSTANES ESTATE SEL
2 | AQUIFER WELL LEVELS AMENDED Js | FC* | Dw* [1008.11 Conditions of Use Check Check )
— ~ This document may only be used by ?Fﬁggz‘é?%ire%ig‘r RTON* Title GROUNDWATER COLLECTION
* [* GHD's client (and any other person who
1 |AQUIFER WELL LEVELS AVENDED SA | TOI" | AH' 50908 0 02 04 06 08 10m GHD s agroed con wot e documeny | pate 290108 AQUIFER WELL DETAILS - SHEET 2 OF 2
0 | ISSUED FOR CONSTRUCTION MP TDI* | AH* |25.01 08 faﬂnf;f::ul;'f:;fefzfsggigh 'a‘nwa:trl‘ﬂgfpamd This Drawing mustnotbe | Original Size
o | Reviion _ Note:* cates sgnatures o gl 530 of i i v ot rone | Dravn |ier | DUy | Date SCALE 120 AT ORIGNAL SIZE pertan orfor any oter pumbse. Scale  AS SHOWN wediorconninniess | A1 DrawingNo:  21-15443-GW-0721 Rev: 2

Plot Date: 6 December 2012 - 10:02 AM

Plottedby: ~ Steve Atkins

Cad FileNo: ~ G:\21\15443\CADD\Drawings\21-15443-GW-0721.dwg




DEVELOPMENT BOUNDARY ——i

1
]
|
e
]
|
]
|
e

LAN

GEOF ABRIC CLOTH (BIDIM A34)
SURROUNDING INLET PIPE. PIPE "
TO EXTEND MIN. 0.5m INTO |

LOW FLOW CHANNEL

CL OF PERIMETER
DRAIN

1.5m
CLEARANCE

DEVELOPMENT BOUNDARY —-i

3
|
-
|
L
|
:

0.5m

LOW FLOW CHANNEL

=
I

WIDTH VARIES

CL OF PERIMETER

3 é DRAIN
=

15m

CLEARANCE

TRENCH.

FLOwW

300 GROUNDWATERPIP

COMPACTED MATERIAL (TO CIVIL
SPECIFICATION REQUIREMENT)

G

0.5m MIN.

0.5m MIN.

I GEOFABRIC MATERIAL
BIDIM A34

100mm UNIFORMLY GRADED
GRAVEL MATERIAL (DOLERITE
- WON FROM SITE)

x WHEN GRAVEL MATERIAL IS CRUSHED ON
SITE FOR USE IN TRENCH IT MUST HAVE A
MIN K= 1000m/DAY. MATERIAL TO BE TESTED
PRIOR TO PLACEMENT IN TRENCH IN
ACCORDANCE WITH THE CIVIL SPECIFICATION.

DIRECT CONNECTION DETAIL

SCALE 1:50

=711
4

@%ﬁ g
GOO a

7

;

3m

4

| SERVICE ROAD |
4.0 WIDE

INVERT OF PERIMETER DRAIN. REFER TO
WESTERN AND EASTERN PERIMETER DRAIN
LONGITUDINAL SECTIONS

IMPERMEABLE PLASTIC MEMBRANE
("FORTECON" 2mm OR EQUIVALENT)
EXTENDED 1m ON EITHER SIDE OF

THE TRENCH. PLACE MINIMUM 50mm SAND
BUFFER BELOW AND OVER THE PLASTIC
MEMBRANE FOR PROTECTION.

TYPICAL CROSS SECTION AT PERIMETER CHANNEL

SCALE 1:50

|
N
DAY N N INVERT GROUNDWATER
NOSNO SN e
I 3m I
| |
NOTE

FOR PERIMETER DRAIN DETAILS AND DIMENSIONS,
REFER TO 21-15443-WB-385 FOR WESTERN DRAIN
& 21-15L43-EB-300 FOR EASTERN DRAIN.

GROUND SURFACE
Y 7

VARIES

10-20mm AGGREGATE IN
ACCORDANCE WITH
CIVIL SPECIFICATION

PIPE
/ MATERIAL

= BIDIM A24

1000

I
I
I
I
I
I
I
I
I
I
I : GEOFABRIC
It I
Ik |
I |

1000

300 MIN.

TYPICAL PIPE CROSS SECTION
SCALE 1:50

* PIPE DIAMETER VARIES

AN OOANAN
X//\///\ NN GROUNDWATER TRENCH CONSTRUCTION
\ COMPACTED MATERIAL TO TIVIL TURN UP PLASTIC MEMBRANE COMPACTED MATERIAL TO CIVIL
///\ SPECIFICATION REQUIREMENTS MINMUM 500mm SPECIFICATION REQUIREMENTS TOLERANCES
HORIZONTAL:  LATERALLY UP TO 1m EITHER SIDE OF
P\ TURN UP PLASTIC MEMBRANE CENTRELINE OF PERIMETER DRAIN.
% t MINIMUM 500mm INVERT LEVEL: +Omm ABOVE DESIGN.
AV N R DV S NS Y MAX. 1IN 1 CUT BATTER RRL DG S VS HEIGHT: 3m -0mm/+200mm
KA R %w 8w©®w 8w % SRR N %w %w %3 Y %w WIDTH: ROCK 3m -0mm
,/\\ Dy %v 8<\ MAFIEIIeI/iI) lFth[L)ER QQ QQ\JQQQ Q@ A1 N Q@ N N NS FILL 1m (AT BASE) ~Omm
NJ N Y/ Y Y/ ) V] Y/ v v V) v . 2 _gm2 2
/\\ | %& o5 Q _| " Lahoron N @Q QQQ N\ 7 /—TOP OF ROCK LEVEL ) ‘QQQQQ%QQ%DQ%Q AREA: 9m? -0m2/+3m
s /S r N N 2 Y/ 14 A Y Y/ v
gl EXCAVATIONINROCK TO S ) 7 = I: % U7 NCvax 1IN Ut
= \\ IZ(‘%%“ %@ ACHEVE MNIMUM TRENCH ’/\,\//\,\//\,\//\,/ » N N /\,\//\,\/x\\/x\.\ " NN N Y 2 BATTER
ARON \ DIMENSION PROFILE. ¢ %@C&%@Q}%@ 500 1 YC%%Q“’Q}%Q
\\ AN QJQ \\/ v Y K Y Y
> O% v | 2 N \& ROCK TRENCH TO ACHIEVE MINIMUM S \N§
N ACS LQC N N SRR N ¥ TRENCH DIMENSION PROFILE =
p ) g
AKX R A AL AL AR AN NOTES
3000 3000 1000 1. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH THE
SPECIFICATIONS.
ROCK TRENCH DETAIL - OPTION 1 PARTIAL ROCK/FILL TRENCH DETAIL - OPTION 2 FULL FILL TRENCH DETAIL - OPTION 3 L R N e REFER DRAMINGS 21-15443GE-0003
T0 0005,
GROUND WATER TRENCHING OPTIONS PROVIDED 3 gg%‘&wﬂ%”” TOBE UPVCIPLEX "BLACK MAX" PIPE
ARE ONLY A GUIDE FOR THE CONTRACTOR. ANY :
GROUNDWATER TRENCH CONNECTION METHODS OTHER OPTION PROPOSED BY THE CONTRACTOR
SCALE 150 SHALL ENSURE A MINIMUM BASE WIDTH OF 3m
FOR CONSTRUCTION
BORA L= DONOTSCALE [0 vrmacamsr [owine roammozza_ | o BORAL RECYCLING PTY. LTD.
oo ron  [Bmp men |7 GREYSTANES ESTATE SEL
2 | GROUNDWATER INLET PIPE LEVEL AMENDED SA TDI* AH . 125.00.08 . - ?Ei:df'jﬁlsmzfnt":éy only be used by ?&g}g‘éf%ire%‘-gr p—— Title GROUNDWATER COLLECTION
1 | PIVENSIONS A0 TOLERANCES ADDED SA | TOF | GIS' 006 g 95 10 15 20 25m 1D s i s documen) | e 290108 TYPICAL DETAILS - SHEET 1 OF 3
0 | ISSUED FOR CONSTRUCTION MP TDI* AH* |25.01 08 for the purpose for which it was prepared This Drawing mustnotbe | Oniginal Size
No | Revision Note: * indicates signatures on original issue of drawing or last revision of drawing Drawn MaJ,,‘Oahger Di;gi;c;r | Date SCALE 150 AT ORIGINAL SIZE ;:iomnuzi;\Oo:::yuosteht;rh;/uarggsoet.l'\er Scale AS SHOWN :f::e;masczgi:xezm unless A 1 Drawmg No: 2 1- 1 5443-GW-O722 Rev: 2
Plot Date: 6 December 2012 - 10:02 AM Plotted by:  Steve Atkins Cad FileNo:  G:\21\15443\CADD\Drawings\21-15443-GW-0722.dwg




N16-150

S

L 1 By — ]
i ;'———::—'———__———'; |
B
(g RN |
B \ | BOTTOM REINFORCEMENT N16-175 UN.O.
] ! TOP REINFORCEMENT TO BE N16-175
I
J ! BB BARS LAID FIRST
TR e | B BARS LAID SECOND
| N—__ -], 88 | T BARS LAID THRD
He—— - ———F- TT  BARS LAID LAST [FOURTH]
1L J
ROOF PLAN
SCALE 1:25
N16-150 Ne &
N16-175 —~_
P
=
]
_a
N16-175
L_b ——
150 1600 50 ¥

300
COG TYP.

FINISHED SURFACE LEVEL.
REFER TO LONGITUDINAL SECTION
ON DRAWING 21-15443-GW-0710.

WALL REINFORCEMENT

=3

p=4

SCALE 1:25

HD FRAME AND COVER - REFER
TO SWC DRG. SEW-1308-V.
COVER TO BE AIR TIGHT AND
SCREW DOWN.

STRAIGHT BACK TAPER REFER

TRANSITION GROUNDWATER TRENCH —
WIDTH FROM 3m WIDE TO 1.9m WIDE
N OVER 5m EQUAL EACH SIDE

$375mm INLET PIPE L?,/
FROM GW PIT 2/1 \
PROVIDE ROCKER

JOINT CONNECTION

@375mm OUTLET
PIPE (GW PIT 2/1)

—— IMPERMEABLE PLASTIC MEMBRANE TO FULLY
ENCAPSULATE GROUNDWATER TRENCH FOR 10m
UPSTREAM OF COLLECTION MANHOLE AND EXIT

—— SUPPLY AND LAY 6x $225mm (2 LEVELS) iPLEX
DRAINCOIL PIPE OR APPROVED EQUIVALENT (SINGLE
6m LENGTHS) WRAPPED IN GEOFABRIC FILTER CLOTH

BENCHING TD SUIT/
PIPE QUTLET

$375mm OUTLET

4
PIPE [GW PIT 2/2) <
PROVIDE ROCKER

JOINT CONNECTION

GROUNDWATER / T~

TRENCH LEADING
INTO GW PIT 2/1

~

TYPICAL PLAN

(GW PIT 2/2 SHOWN)

rFINISHED SURFACE LEVEL
1

SCALE 150

GROUNDWATER
TRENCH LEADING
INTO GW PIT 2/2

~
~

TO SWC DRG. SEW-1300-V
1050
IMPERMEABLE PLASTIC MEMBRANE TO FULLY
PRECAST SHAFT SECTIONS - ENCAPSULATE GROUNDWATER TRENCH FOR 10m
REFER TO SWC DRG. SEW-1300-V UPSTREAM OF COLLECTION MANHOLE AND EXIT
\ TRANSITION GROUNDWATER 6x ®225mm iPLEX DRAINCOIL PIPE OR APPROVED
N TRENCH HEIGHT FROM 3m TO EQUIVALENT. PIPES TO BE LAIBAFSLOPEQF
N 23m OVER 5m AS SHOWN INCOMING CHANNEL GRADE( (MINIMUM 1.00%)
coa - :l: ______________________
\‘(_ - :] g _ ——
—_—— W sy N === —
i 3‘ i INTERNAL SURFACES TO BE COATED WITH AN #375mm INLET PIPE = GEOFABRIC MATERIAL =
APPROVED EPOXY PAINT COMPLAINT WITH FROM GW PIT 2/1 (BIDIM A34) SURROUNDING &
SWC'S PROTECTIVE COATING SPEC. PCS106. INLET PIPES {0.5m MIN.) z o
N ——— gl L
150 B 30m THICK STAINLESS STEEL "V" NOTCH WEIR £
——300mm DEEP, DYNABOLTED TO PIT WALL. TO BE FLOW el € S
=4 FIXED TO DOWN STREAM WALL PRIOR TO ANY - b - 3
5 BENCHING OF OUTLET PIPE. AT PIT GW3/2 ONLY. T — &
CHANNELING TO BE IN ACCORDANCE U [~ ¥¢v [ F<X~"~"~"~""~"~""~"~"~""~"~"~"~""~""~" "~ """~~~ T T T T T T YT T T T 7
WITH DRG SEW-1305
%, 1 INVERT LEVEL. 5m Sm
REFER TO LONGITUDINAL SECTION
/ ¥ 0N DRAWING 21-15443-GW-0710.
g L[ /B ELEVATION
i\.j \ -/ scaLe ks NOTE:
300 25mm CONCRETE N16 MANHOLES TO BE CONSTRUCTED TO SEWERAGE
BLINDING LAYER CODE OF AUSTRALIA STANDARD
02-2002-2. .
m ELEVATION WSA02-2002-2.2, SYDNEY WATER EDITION, V2
\-/ SCALE 1:25
TYPICAL GROUNDWATER MANHOLE DETAILS FOR CONSTRUCTION
0 025 05 075 1.0 1.25m BORAL H DO NOT SCALE Drawn V.THIAGARAJAH |Designer F.CARROZZA cient  BORAL RECYCLING PTY. LTD.
SR T P T M prafing 1 g Design 1 s poiec. GREYSTANCES ESTATE SEL
SCALE 1:25 AT ORIGINAL SIZE onditions of Use. N
1 | MODIFICATIONS TO GROUNDWATER MANHOLES sa | o | AH fososcs D Eﬂijﬂ;ﬁ”mff ??"Sa”"'ymbe oo | (ot DreBEPRTON ™ GROUNDWATER COLLECTION
.00, 's client (and any other person who
GHD has agreed can use this document) 29.01.08 TYPICAL DETAILS - SHEET 2 OF 3
0 | ISSUED FOR GONSTRUCTION Mp | 1o | AH fsores| O 05 10 15 20 25m fﬂf;hept“mgl’ts; foruhich t s prepared - s oraving st [ o ses
e pm—— . W 1 e B T e e person orfor any oiner puGse. Scale  AS SHOWN wediorconninniess | A1 DrawingNo:  21-15443-GW-0723 Rev: 1

Plot Date: 6 December 2012 - 10:02 AM Plotted by:  Steve Atkins

Cad FileNo: ~ G:\21\15443\CADD\Drawings\21-15443-GW-0723.dwg




i—— DEVELOPMENT BOUNDARY

I
|
e
!
|
!
|
e
]

ol
&,
oz 2 e e
S— w
MONUMENT WITH LOCKABLE, AIR AND WATER &\g
TIGHT SEAL. COVER FLUSH WITH ACCESS 3‘ T
o MARK PIEZOMETER NUMBER AND PAINT RDADWI’??*ULNJ&%L’SD':%M/EE; ;
S CASING WITH HIGH REFLECTIVE PAINT : T
z| € WATER TIGHT SEAL. MARK PIEZOMETER NUMBER AND PAINT N VWV
= g CASING WITH HIGH REFLECTIVE PAINT w TR
CONCRETE PAD SURROUND c|Z
CHANNEL INVERT q (— SLOPING AWAY FROM CASING 0.5X0.5 n|e
TR0 ' KT & ACCESS ROAD LEVEL SURROUND 4
DO Eal 5SS TR0
s R = S
< U(;\ OO Q) ’"‘E‘ °og 600 \%&
1 no SO(?Q?O heQ RN < °oD§ %“o S%DOQE
| 0.5 X 0.5m I RNSN N SN
SURROUND PROVIDE SLOTS INTO
N CONCRETE SURROUND % Q \
% FOR A DEPTH OF 150mm % % CONCRETE PAD SURRDUND
\ NN
\ ANNULAR SPACE { BACKFILLED WITH 5% \ § ANNULAR SPACE ( BACKFILLED WITH 5% ‘
% BENTONITE / 95% CEMENT GROUT) s s BENTONITE / 95% CEMENT GROUT)
| |
\ NN
% \ \ TYPICAL CROSS SECTION AT PERIMETER CHANNEL
\ % g SCALE 1:50
N
Z € 3 b
«|Z n . o N
Sla h N 3 Q
Elo N N
m|=Z \ \
N \ N
=|= Q 150mm PVC PERFORATED SLEEVE Q 150mm PVC PERFORATED SLEEVE ‘ ‘
Gl § § | |
8| N N
g § \ % 50 mm CLASS 18 PVC CASING ‘ ‘
w § 50 mm CLASS 18 PVC CASING % ‘ ‘
& % PROVIDE ROCK ‘
N § RIP-RAP D,=125mm
& § | AROUND CONCRETE] |
§ % PAD 0.5m ALL ‘
i & 4 S AROUND
| |
E BENTONITE SEAL MIN 0.3m THICK] BENTONITE SEAL IMIN 0.3m THICK) hEGE |
(=} : CE\[
0.5mi
|
£
[Tg)
2 50 mm CLASS 18 PVC MACHINE
B0TTOM OF 20 mm CLASS 18 PVC MACHINE BOTTOM OF SLOTTED SCREEN [0.4mm APERTURE)
SLOTTED SCREEN (0.4mm APERTURE) ADJACENT GROUND
GROUND WATER WATER GRAVEL DIRECTION
GRAVEL TRENCH ¢ TRENGH = BACKFILL BEDDING MATERIAL OF FLOW
& BACKFILL BEDDING MATERIAL | |
PERIMETLR DRAIN | ! ACCESS ROAD
GROUNDWATER LEVEL MONITORING SYSTEM DETAILS ‘
SCALE 110 | |
TYPICAL PLAN AT PERIMETER CHANNEL
SCALE 150
FOR CONSTRUCTION
0 0102 03 04 0.5m BORAL H DO NOT SCALE Drawn V.THIAGARAJAH |Designer F.cARRozza [ Client  BORAL RECYCLING PTY. LTD.
% Drafting 1 pcax Design 1 |pga Project GREYSTANES ESTATE SEL
SCALE 110 AT ORIGINAL SIZE i Check Chedl
- $I'O|i:dtlit:crllsrnoefnt):;y only be used by z}lﬂg‘g% ire/ét'g‘r RTON* Title GROUNDWATER COLLECTION
GHD's client (and any other person who
0 05 10 15 20 25m G:g has agtréed canyuste thiz document) | Date 29.01.08 TYPICAL DETAILS - SHEET 3 OF 3
0 | ISSUED FOR CONSTRUCTION MP | TDI | AH' [250108 === forthe pupose forwhch t s prepare —hie Draning et etie |Gt e
o | Reviion _ Note:* cates sgnatures o gl 530 of i i v ot rone | Dravn |ier | DUy | Date SCALE 150 AT ORIGINAL SIZE person orfor any o pupose. | S AS SHOWN weiorconsninniss | A1 DrawingNo: 21-15443-GW-0724 Rev: O

Plot Date: 6 December 2012 - 10:02 AM Plottedby:  Steve Atkins Cad FileNo:  G:\21\15443\CADD\Drawings\21-15443-GW-0724.dwg









	RE: QUARRYWEST, GREYSTANES
GROUNDWATER DRAINAGE SYSTEM ANALYSIS AND REDESIGN
	CONTENTS (i)
	CONTENTS (ii)
	1 INTRODUCTION
	2 AIM OF GROUNDWATER SYSTEM
	3 SCOPE OF WORK
	4 EXISTING CONDITIONS
	4.1 Surface conditions
	4.2 As built drainage system
	4.3 Groundwater observations
	4.3.1 Piezometers
	4.3.2 Aquifer level and pumping
	4.3.3 Lake levels
	4.3.4 GW observations during recent AWJ earthworks
	4.3.5 GW trench flows

	4.4 Rainfall between 2011 and 2014

	5 PROPOSED FINAL CONDITION
	5.1 Finished surface level
	5.2 Land use
	5.3 Proposed GW drainage system

	6 QUALITATIVE ASSESSMENT OF FUTURE CONDITION
	6.1 General
	6.2 Conceptual model of current GW conditions
	6.3 Effect of the proposed development
	6.4 Variation in rainfall
	6.5 Conclusion

	7 REVIEW OF GHD GROUNDWATER ASSESSMENT
	7.1 Objective of GHD work
	7.2 Hydrogeological review
	7.3 Numerical modelling – Calibration
	7.4 Numerical modelling – Predictions
	7.4.1 Calibrated scenario with proposed final landform
	7.4.2 Sensitivity analyses

	7.5 Discussion
	7.6 Conclusion

	8 PSM GW ANALYSIS
	8.1 Aim
	8.2 Approach
	8.3 Modelling tool
	8.4 Model details
	8.4.1 General
	8.4.2 Geometry, units and zones
	8.4.3 Parameters
	8.4.4 Boundary conditions and flux zones

	8.5 Runs
	8.6 Modelling results and discussion
	8.6.1 GHD replicate runs
	8.6.2 PSM runs

	8.7 Conclusion

	9 SUMMARY AND DISCUSSION
	10 CONCLUSION AND RECOMMENDATIONS
	FIGURE 1 FSL AND AS BUILT GW DRAINAGE SYSTEM
	FIGURE 2 PROSPECT RESERVOIR - RAINFALL DATA
	APPENDIX A REFERENCE DRAWINGS
	APPENDIX B GHD GW DRAINAGE SYSTEM
	APPENDIX C AERIAL PHOTOS 2010 TO 2014



