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Executive Summary

This stormwater strategy has been prepared to support and inform a Development Application (DA) for the proposed
residential development on Lot 1 DP1299958 and Lot 2 DP1299958 (20 & 20A Cantwell Road, Lochinvar).

The subject land comprises approximately 14.6 hectares of currently semi-rural land. The Site is bound to the west
by Cantwell Road and is traversed by an unnamed third order tributary of Lochinvar Creek. The watercourse
approximately bisects the Site (north/south), draining in a northernly direction. The proposed development ultimately
drains to this existing watercourse.

Centralised stormwater management controls at the subdivision level have been designed to limit post development
peak flow rates to predevelopment conditions for 1EY, 10%, 5% and 1% AEP critical storm durations. Modelling
confirmed that a combined bioretention / detention basin at the outlet of the eastern and western catchments
successfully limited post development peak flow rates and demonstrated the overall post development stormwater
runoff quantity will not impact on downstream flooding.

A stormwater quality treatment train was developed in MUSICX to demonstrate that the retention of nominated
pollutants (Total Suspended Solids, Nitrogen, Phosphorous and Gross Pollutants) will meet Maitland City Councils
(MCC's) current nominated targets. The proposed treatment train comprises gross pollutant traps and bioretention
basins.

A flood model was prepared to predict the extent of flooding during the 1% AEP event. This model has been used to
guantify any impacts from the proposed civil works on the existing flood environment, and to size a culvert crossing
to ensure the proposed roadway is not overtopped during the 1% event. This modelling confirmed that the proposed
residential development will have a negligible impact on the existing flood environment, will not impact adjoining
properties, and all proposed roads and development lots will not be impacted by the 1% AEP flood.

“Stormwater Management Plan, Staged Residential Subdivision, Lots 2, 3, 4, 5, 6 & 9 DP747391 & Lots 12 & 13
DP12219648, CNR New England Highway & Wyndella Road Lochinvar” by ADW Johnson (Rev D, July 2024) details
the proposed Stormwater Management Plan for the adjoining residential subdivision to the east. A portion of this
adjoining residential development will discharge along the proposed developments eastern boundary, which will then
bypass proposed Basin 2 prior to discharging into the existing watercourse located within the Site. Note that this
report has assumed that stormwater runoff from this external development will meet MCC’s guidelines for volume
rate of flow and runoff quality prior to discharging into the proposed development.

23290 — Stormwater Management Report— Rev 4
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Introduction

Background

This stormwater strategy has been prepared to support and inform a Development Application (DA) for a
proposed residential development on Lot 1 DP1299958 and Lot 2 DP1299958 (20 & 20A Cantwell Road,
Lochinvar).

Site description

The subject land is known as 20A and 20 Cantwell Road, Lochinvar (Lot 1 DP1299958 and Lot 2
DP1299958). It comprises approximately 14.6 hectares of currently semi-rural land. The Site is bound to
the west by Cantwell Road and is traversed by an unnamed third order tributary of Lochinvar Creek. The
site location is shown on Figure 1.

The watercourse approximately bisects the Site (north/south), draining in a northernly direction. Both halves
of the Site generally drain to this watercourse.

The Site is not currently improved by any dwellings or miscellaneous structures. The Site is zoned R1
(General Residential) and C3 (Environmental Management) pursuant to Maitland Local Environmental Plan
2011. The Site is wholly within the Maitland City Council LGA.

Proposed development

The proposed development comprises the creation of approximately 139 residential lots within the Site
boundary as indicated on Figure 2.

Objectives

The objectives of this report are to investigate the likely impacts of the interaction of the development with
its stormwater and flooding environment and make recommendations to meet guidelines regarding volume
rate of flow and runoff quality.

23290 — Stormwater Management Report— Rev 4 Page 1
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1.5 Available data

The following available information was utilised in the preparation of this strategy:

f
f
f
f
f
f
f
f

A proposed subdivision layout plan by Monteath & Powys Pty Ltd (shown on Figure 2).
Site detail survey from Monteath and Powys Pty Ltd.

MCCs Manual of Engineering Standards (MOES) — Stormwater Drainage.

Australian Rainfall and Runoff, Institution of Engineers 2019.

ELVIS (Elevation Information System) Foundation Spatial Data.

Aerial Imagery (Near Maps).

“Lochinvar Flood Study” by WMA Water (Rev 4, July 2019).

“Stormwater Management Plan, Staged Residential Subdivision, Lots 2, 3, 4, 5, 6& 9 DP747391 & Lots
12 & 13 DP12219648, CNR New England Highway & Wyndella Road Lochinvar” by ADW Johnson (Rev
D, July 2024).

23290 — Stormwater Management Report— Rev 4 Page 2
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2  Stormwater Management Strategy

The proposed stormwater management strategy for the development is outlined for each catchment below.
The predevelopment and post development catchment plans are provided on Figures 3 and 4, respectively.
A general arrangement of the proposed stormwater plan is provided on Figure 5.

Subsequent sections of this report will demonstrate that the stormwater strategy will achieve all the relevant
target criteria.

2.1 Catchments 1 and 2

To ensure that the relevant environmental objectives are achieved in a financially sustainable manner,
water quality and detention measures has been considered during the early development stages. The
proposed stormwater management plan for Catchments 1 and 2 include:

9 Catchments 1A and 2A will be urbanised during the proposed development. They are separated by an
existing watercourse that runs through the Site and have therefore been considered independently in
relation to volume rate of flow and water quality.

i Catchment 1B and 2B comprise minor road reserve but will bypass proposed Basins 1 and 2 and
discharge directly into the existing watercourse.

1 Lot and road areas will be drained by a conventional pit and pipe drainage network located in the street
or in inter-allotment drainage where required. The pipe network will comprise the minor system subject
to MCC’s normal minor design standard of 10% AEP. The road network would form most of the major
network standard of 1% AEP.

1 Construction of a permanent dry combined bioretention / detention basin on the north-eastern boundary
of Catchment 1 (Basin 1) and the southern boundary of Catchment 2 (Basin 2).

1 Discharge from both basins will be controlled by a combination of biofiltration media sub soil drainage,
low-level discharge pipes, low level outlet pipes and an increased pit inlet level.

2.2 Catchment 3

“Stormwater Management Plan, Staged Residential Subdivision, Lots 2, 3, 4,5, 6 & 9 DP747391 & Lots 12
& 13 DP12219648, CNR New England Highway & Wyndella Road Lochinvar’ by ADW Johnson (Rev D,
July 2024) details the proposed Stormwater Management Plan for this adjoining residential subdivision,
inclusive of Catchment 3. Catchment 3 is an external catchment that drains to the Sites eastern boundary
via the proposed adjoining residential subdivision (DA/2023/415) to the east.

Catchment 3 will ultimately bypass proposed Basin 2 before discharging to the existing watercourse located
within the Site. Note that this report has assumed that “Stormwater Management Plan, Staged Residential
Subdivision, Lots 2, 3, 4,5, 6 & 9 DP747391 & Lots 12 & 13 DP12219648, CNR New England Highway &
Wyndella Road Lochinvar” by ADW Johnson (Rev D, July 2024) will be amended to ensure stormwater
runoff from the adjoining residential development will meet MCC’s guidelines for volume rate of flow and
runoff quality prior to discharging into the proposed development.

23290 — Stormwater Management Report— Rev 4 Page 3
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Volume Rate of Flow

Criteria

Discharge from the proposed development has been limited to the Site’s predevelopment rates for the 1EY,
10%, 5% and 1% AEP events.

Methodology

For large developments utilising detention basin storages, the Time Area Hydrograph Routing method is
usually the most appropriate tool for determining basin volumes. The DRAINS software package, published
by Watercom Pty Ltd, has been used to investigate the catchments and the ameliorating effects of the
proposed basins. This works by translating rainfall hyetographs into runoff hydrographs over sub
catchments and subsequently adding the resulting hydrographs together to quantify design rates of flow
and runoff volumes.

Catchment hydrology
MCC’s MOES publishes parameters to be adopted in DRAINS models as provided in Table 3-1 below.

Table 3-1: MCC’s MOES modelling parameters.

Parameter Value

Soil Type As reported (3)
Antecedent Moisture Content 3

Grassed Depression Storage 5mm

Paved Depression Storage 1mm

The existing site consists primarily of vegetated rural land with shrub and tree coverage. In accordance with
MOES, a surface roughness coefficient (n*) of 0.35, 0.21 and 0.01 was adopted for predeveloped pervious
catchment areas, developed pervious catchment areas and impervious catchment areas, respectively.
MOES also required that residential development (lot sizes < 1000m?) adopt a site impervious percentage
of 0.6 or 60%, and road reserve adopt an impervious percentage of 0.7 or 70%. The predeveloped
catchments were modelled as 0% impervious based on aerial imagery.

Note that the adjoining residential subdivision located on the eastern boundary of the proposed
development was not considered within DRAINS modelling as it was assumed that stormwater runoff from
the adjoining residential development will meet MCC'’s guidelines for volume rate of flow prior to discharging
into the proposed development. Flows from this external development will bypass proposed Basin 2 and
discharge directly to the existing watercourse. The stormwater drainage associated with this will be
designed at SWC.

Rate of flow

A predevelopment time area hydrograph routing model was developed using DRAINS. The model was run
for 1EY, 10%, 5% and 1% AEP events.

Preliminary basins were then sized considering post development catchments, and the outlet configuration
was determined to ensure that outflow for 1EY, 10%, 5% and 1% AEP events would be less than
predevelopment flows. A Stage / Discharge table was utilised to model the outlet structures for both
proposed basins within DRAINS, inclusive of inlet orifices, an increased pit level and a spillway. Both Stage
/ Discharge tables are provided in Appendix A.

23290 — Stormwater Management Report— Rev 4 Page 4
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Results

Proposed Basin 1

DRAINS was iteratively run to design the detention component of the proposed basin yielding the following
results as shown on Figure 5:

Top of Bank =R.L. 26.50

Internal Batters =1V:5H, 1V:6H

1% AEP Top Water Level =R.L. 25.92

Detention Invert Level =R.L. 24.60

1% AEP Peak Detention Volume = 2527m?

Outlet Control Pit (Internal Dimensions) =1.5mx1.2mat S.L. 25.60 & I.L. 24.00
Inlet Orifice = 1x @100mm at I.L. 24.60

Outlet Pipe = 1x g900mm at I.L 24.00

Spillway =7mlong at R.L. 26.00

Note that Council’'s engineer agreed to the proposed internal batters for Basin 1 in August 2025 during the
development assessment process.

The final DRAINS model data for the predevelopment and post development scenarios for the 1EY, 10%,
5% and 1% AEP events are presented in Appendix A, and the results are shown in Appendix B.

Results for outflow of the predevelopment and post development catchments (with onsite detention) at the
catchment outlet are summarised in Table 3-2.

Table 3-2: Proposed Basin 1 Discharge Rates.

Predevelopment Post development Difference (%)
discharge rate (m?/s) discharge rate with
OSD (m?/s)
1EY 0.06 0.06 0
10% AEP 0.65 0.65 -0.5
5% AEP 0.94 0.88 -6.4
1% AEP 1.78 171 -3.9

The TWL and corresponding total depth within Basin 1 during each event is summarised in Table 3-3.

Table 3-3: Proposed Basin 1 TWL and depth.

Event TWL (m) Depth (m)
1EY 25.54 0.94
10% AEP 25.76 1.16
5% AEP 25.80 1.20
1% AEP 25.92 1.32

23290 — Stormwater Management Report— Rev 4 Page 5
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3.3.2  Proposed Basin 2

DRAINS was iteratively run to design the detention component of the proposed basin yielding the following
results as shown on Figure 5:

Top of Bank =R.L. 28.80

Internal Batters =1V:4H

1% AEP Top Water Level =R.L. 28.30

Detention Invert Level =R.L. 27.00

1% AEP Peak Detention Volume =1285m?

Outlet Control Pit (Internal Dimensions) =1.2mx0.9m at S.L. 28.00 & I.L. 26.00
Inlet Orifice =1x #135mm at I.L. 27.00

Outlet Pipe = 1x g750mm at I.L 26.00

Spillway =7mlong at R.L. 28.30

Note that Council’'s engineer agreed to the proposed internal batters for Basin 1 in August 2025 during the
development assessment process.

The final DRAINS model data for the predevelopment and post development scenarios for the 1EY, 10%,
5% and 1% AEP events are presented in Appendix A, and the results are shown in Appendix B.

Results for outflow of the predevelopment and post development catchments (with onsite detention) at the
catchment outlet are summarised in Table 3-4.

Proposed Basin 2 had a TWL of 27.94 during the 5% AEP event, resulting in a maximum temporary water
depth of 0.94m.

Table 3-4: Proposed Basin 2 Discharge Rates.

Predevelopment Post development Difference (%)
discharge rate (m?/s) discharge rate with
OSD (m?/s)
1EY 0.04 0.04 0
10% AEP 0.47 0.42 -10.4
5% AEP 0.68 0.67 -0.7
1% AEP 1.26 1.26 0

The TWL and corresponding total depth within Basin 2 during each event is summarised in Table 3-5.

Table 3-5: Proposed Basin 2 TWL and depth.

Event TWL (m) Depth (m)
1EY 27.72 0.72
10% AEP 28.14 1.14
5% AEP 28.19 1.19
1% AEP 28.30 1.30

3.4 Discussion

The proposed development, with the inclusion of proposed Basins 1 and 2, and the proposed outlet
structures, will not produce an outflow larger than predevelopment flow rates during the 1EY, 10%, 5% and
1% AEP events.

23290 — Stormwater Management Report— Rev 4 Page 6
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Stormwater Runoff Quality

Criteria

Treatment targets for the proposed development were adopted from MCC’s MOES and are shown in Table
4-1.

Table 4-1: Stormwater treatment objectives.

Pollutant Stormwater treatment objectives

Total Suspended Solids (TSS) 80% retention of average annual load
Total Phosphorous (TP) 45% retention of average annual load
Total Nitrogen (TN) 45% retention of average annual load
Gross Pollutants (GP) 70% retention of average annual load
Methodology

The development was modelled using MUSICX published by eWater Limited, which is the current best
practice tool for estimating the ameliorating effects of proposed stormwater quality improvement devices in
a treatment train approach.

MUSICX uses real historical continuous rainfall records (over several years) as input and compares the
theoretical pollutant generation within the catchment to the final theoretical export rate (usually expressed
in kg/year) to determine a treatment train effectiveness expressed in percentage points that are directly
comparable to the guidelines in Table 4-1.

Catchments 1 and 2

For the proposed development, Catchments 1A, 1B, 2A and 2B were considered. A MUSICX model was
constructed comprising pavement areas, road reserves and landscaping areas to examine whether gross
pollutant traps (GPTs) and combined bioretention / detention Basins 1 and 2 can achieve the required
stormwater treatment objectives for the proposed development. The MUSICX model layout is provided in

Appendix C.
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Gross Pollutant Trap

Gross pollutant traps (Humes HumeGard) are proposed as secondary treatment devices for the road
reserve areas and any lot areas which outlet to the street drainage network. Table 4-2 provides the
parameters utilised when modelling the GPTs within MUSICX.

Table 4-2: Gross pollutant trap parameters.

Parameter Basin 1 Basin 2
HumeGard Model HG24 HG15 HG18
High Flow Bypass (Treatment 1.05m3/s 0.1 md¥s 0.6m%/s
Flow Rate)

TSS Removal Efficiency 50%

TP Removal Efficiency 40%

TN Removal Efficiency 26%

GP Removal Efficiency 90%

Bioretention

Bioretention is proposed as a tertiary treatment device. Basins 1 and 2 are to be constructed as combined
detention / bioretention basins at the outlets of Catchment 1 and 2, respectively. Table 4-3 provides the
parameters utilised when modelling the bioretention basins within MUSICX.

Table 4-3: Gross pollutant trap parameters.

Parameter Basin 1 Basin 2

Invert Surface Level 1030m? 556m?2
Extended Detention Depth 0.2m 0.2m
Filter Media Surface Area 30m? 30m?
Filter Media Depth 0.4m 0.4m
Filter Media Saturated Hydraulic 180mm/hr 180mm/hr
Conductivity

23290 — Stormwater Management Report— Rev 4 Page 8
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The achieved pollutant retention achieved by GPTs, and combined bioretention / detention Basin 1 is

provided below in Table 4-4.

Table 4-4: Basin 1 — Achieved pollutant retention.

Pollutant Average Annual  Average Annual Achieved Target Reduction
Surface Export Reduction (Pollutants
Generation (Pollutants Retained)
Retained)

Total Suspended 6483.1 820.2 87.3% 80%

Solids (TSS; kg/year)

Total Phosphorous 10.9 5.4 50.6% 45%

(TP; kglyear)

Total Nitrogen (TN; 61.7 334 46.0% 45%

kglyear)

Gross Pollutants (GP; 963.3 34.5 96.4% 70%

kglyear)

The achieved pollutant retention achieved a GPT, and combined bioretention / detention Basin 2 is provided

below in Table 4-5.

Table 4-5: Basin 2 — Achieved pollutant retention.

Pollutant Average Annual  Average Annual Achieved Target Reduction
Surface Export Reduction (Pollutants
Generation (Pollutants Retained)
Retained)

Total Suspended 4881.5 658.0 86.5% 80%

Solids (TSS; kg/year)

Total Phosphorous 8.2 3.9 52.5% 45%

(TP; kglyear)

Total Nitrogen (TN; 43.0 234 45.6% 45%

kglyear)

Gross Pollutants (GP; 656.9 22.6 96.6% 70%

kglyear)

Discussion

The above results indicate the proposed development will comply with Council’s standard for water quality

control if constructed in accordance with Figure 5.

23290 — Stormwater Management Report— Rev 4
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5  Flooding

A flood model was prepared to predict the extent of flooding during the 1% AEP event. This model has
been used to quantify any impacts from the proposed civil works on the existing flood environment, and to
size a culvert crossing to ensure the proposed roadway is not overtopped during the 1% event. The flood
modelling methodology and results are outlined below.

5.1 Methodology

For this assessment, a TUFLOW hydrologic model was developed. The model utilised detailed survey (for
within the development site) overlaid on top of a 1m Digital Elevation Model (DEM) obtained from the ELVIS
Foundation Spatial Data portal (for outside of the development site) to define an appropriate surface model
of the study area.

The model was constructed using a 1m grid cell resolution. Land use coverage was determined using aerial
imagery to distinguish between cleared land and areas of remanent vegetation. The floodplain was
assigned a Manning’s ‘n’ roughness coefficient of 0.07, with remaining areas being assigned an ‘n’ value
of 0.04. The chosen roughness coefficients were adopted from the “Lochinvar Flood Study” by WMA Water
(Rev 4, July 2019), which is generally considered the baseline references for the existing flood environment
in the broader Lochinvar Creek catchment.

The boundary conditions of the model were obtained from the flood study conducted within “Stormwater
Management Plan, Staged Residential Subdivision, Lots 2, 3, 4, 5, 6 & 9 DP747391 & Lots 12 & 13
DP12219648, CNR New England Highway & Wyndella Road Lochinvar” by ADW Johnson (Rev D, July
2024). These boundary conditions were placed a suitable distance upstream and downstream of the Site
boundary as to not impact the results. The 1% AEP flood model for the existing environment was then
reviewed against the 1% AEP flood model provided within the “Lochinvar Flood Study” by WMA Water (Rev
4, July 2019) to ensure good agreement was found. The 1% AEP flood results map (extract) from the
“Lochinvar Flood Study” is provided in Appendix D for information.

The proposed development was considered within the post development model by adding the 1% AEP
design flow at the Catchment 1 and 2 outlets into the TUFLOW model. The design flows were obtained
from the DRAINS modelling discussed in Section 3 of this report. It is noted that Catchment 3, which
comprises the adjoining residential development to the east, was also considered in this instance as it
drains through Catchment 2 and discharges to the existing watercourse within the site. “Stormwater
Management Plan, Staged Residential Subdivision, Lots 2, 3, 4, 5, 6 & 9 DP747391 & Lots 12 & 13
DP12219648, CNR New England Highway & Wyndella Road Lochinvar” by ADW Johnson (Rev D, July
2024) details the proposed Stormwater Management Plan for this adjoining residential subdivision,
inclusive of Catchment 3. Within ADW Johnson’s report, Catchment 3 was modelled as 0% impervious with
a n* of 0.035 for the predeveloped case. These parameters were adopted by this model. Note that
Catchment 3 was modelled as undeveloped within the post development DRAINS model within this report
as it is assumed that stormwater runoff from the adjoining residential development will meet MCC'’s
guidelines for volume rate of flow prior to discharging into the proposed development.

23290 — Stormwater Management Report— Rev 4 Page 10
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5.2  Blockage Assessment

A Guide to Flood Estimation, Book 6 — Flood Hydraulics (ARR 2019) was used to determine factors based
on the existing upstream catchment for Culvert 1. A blockage assessment worksheet from ARR was
completed (Appendix E), resulting in 15% design blockage factor being identified as suitable for the 1%
AEP event.

53 Results

The TUFLOW model was simulated for the 1% AEP event with the existing surface model and environment,
and with the post development surface model which includes the proposed works and culvert. This
produced a water surface elevation (WSE) map, as shown in Figures 6 and 7. The resulting proposed
design of Culvert 1 is summarised below in Table 5-1. It is noted that the culvert is to be constructed with
the 2100 x 2100 BC as a central wet culvert cell. Upstream and downstream pools have been provided to
achieve instream rehabilitation works in accordance with Fisheries policy and guidelines for fish habitat and
conservation and management.

Table 5-1: Culvert 1 Design Details

2100 x 2100 RCBC (1 Cell), 1800 x 1200 RCBC (4 Cells)

Design Event AEP 1%
Controlling Spill Level (m AHD) 28.30
U/S IL (m AHD) 24.05
D/S IL (m AHD) 23.75
Length (m) 51.2
Slope (%) 0.59
Flow (m?3/s) 30.4
Blockage Factor (%) 15
U/S Headwater Level (m AHD) 26.65
(incl 15% Blockage Factor)

Freeboard (m) 1.65

The predevelopment 1% AEP WSE results were subtracted from their respective post development
counterparts to demonstrate the impact of the development on the existing flood environment. The
differences in WSE are shown in Figure 8. The impacts are shown spatially so the limit of impacts can be
determined. Where differences in WSE are less than 50mm, results are not shown.

Figure 8 indicates:

1 Maximum increase in WSE (approx. 0.25m) occurs immediately upstream of the proposed culvert
headwall. This result is anticipated, as almost any structure constructed within a floodway will increase
the headwater levels immediately upstream. However, the flooding is constrained to the proposed
drainage reserve and will not encroach upon the proposed roadway or residential lots.

1 The WSE along the southern boundary shows a negligible change in WSE at the southern site boundary
(reduced approximately 0.055m).

1 Changes to the existing flood environment are very minor downstream of the proposed culvert. There is
no substantial change in WSE on the northern boundary of the Site (reduced approximately 0.06m).
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Based on these results, the proposed residential development will have a negligible impact on the existing
flood environment, will not impact adjoining properties, and all proposed roads and development lots will
not be impacted by the 1% AEP flood.

23290 — Stormwater Management Report— Rev 4 Page 12



”GCA Proposed Residential Development

20 & 20A Cantwell Road, Lochinvar
Stormwater Management Report

6 Summary and Conclusions

The strategy for managing stormwater runoff from the proposed development includes:

9 Capture of stormwater from most of the lot and road areas by conventional pit and pipe drainage
networks located in the street or in inter-allotment drainage where required.

1 Construction of combined bioretention / detention Basin 1 on the north-eastern boundary of Catchment
1A, and combined bioretention / detention Basin 2 on the southern boundary of Catchment 2.

1 Catchment 1B will bypass proposed Basin 1 and drain directly to the existing watercourse.
1 Catchment 2B will bypass proposed Basin 2 and drain directly to the existing watercourse.

i Catchment 3, which consists of the existing residential development on the Sites eastern boundary, will
bypass proposed Basin 2 and discharge directly to the existing watercourse within the Site. This report
has assumed that the stormwater management plan relating to this external residential development will
be amended to ensure stormwater runoff will meet MCC'’s guidelines for volume rate of flow and runoff
quality prior to discharging into the proposed development.

Post development outflows are less than or equal to predevelopment outflows for the 1EY, 10%, 5% and
1% AEP events. The development will not increase the risk or likelihood of mainstream erosion in smaller
flood events.

Water quality modelling indicates that constructing Basin 1 and 2 as a bioremediation basin and the
inclusion of GPTs will allow the development to meet regional guidelines for best practice for retention of
TSS, TN, TP and GP.

A flood model has been created to assess the extent of flooding during the 1% AEP event. This model was
able to size a culvert crossing to ensure the proposed roadway was not overtopped during the 1% AEP
event. The post development flood model showed a negligible change in WSE at the southern site boundary
as a result of the proposed works. There were no impacts on the upstream or downstream flood
environment or neighbouring properties.
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