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EXECUTIVE SUMMARY

This report examines and evaluates options for Stormwater Management during the construction and
operational phase for the proposed childcare development at Lot 8100 Musgrave Crescent, Banya.

The strategies proposed in this report will provide short and long term community benefits with an
Environmentally Sensitive Design emphasis.

The Water Sensitive Urban Design objectives are met by:

Erosion and Sediment Control

Provision of sediment fencing and drainage structure protection during construction.
Stormwater Quality

Stormwater produced by the development is accounted for in the overarching subdivision Stormwater
Quality Management plan at source in pit capture devise are proposed to address gross pollutants.

Stormwater Quantity

The lawful point of Discharge is to be maintained post development. The lawful point of discharge is
the stormwater drainage system located in Gowler Street at the Southern Boundary.

Peak stormwater flows are not proposed to be mitigated as previous subdivision development has
been undertaken to allow for the full development of lots within the subdivision including this lot.

Job No: 250744 Page 4
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1.0 INTRODUCTION

1.1 GENERAL INTRODUCTION

Cozens Regan Group Pty Ltd has been commissioned by Banya ELC Property One Pty Ltd ATF
Banya ELC Property One Unit Trust to prepare a Site Based Stormwater Management Plan for the
proposed childcare development at Lot 8100 Musgrave Crescent, Banya.

This Site Based Stormwater Management Plan is required to support a proposed change to an
existing Material Change of Use application to Economic Development Queensland (EDQ). The
proposed area of works is shown on the architectural site plan contained in Appendix A.

1.2 SCOPE OF PLAN

In accordance with Sunshine Coast City Council’s Planning Scheme Policy the matters which have
been addressed within the scope of this report are described below.

e Erosion and Sediment Control
o Stormwater Quality

e Stormwater Quantity

¢ Flooding and Overland Flow

1.3 SITE LOCATION

The subject site comprises of one lot described as Lot 8100 Musgrave Crescent, Banya part of the
Precinct 15 of the Aura West Master planned Subdivision. The site is bound by Western Drive to the
east, Walsh Street and to the south and Gowler Street and Musgrave Crescent to the West. A small
area of public reserve exists to the north with residential lots beyond. The subject site is shown in
Figure 1 below.

Figure 1 — Aerial Photograph (Metromap)
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1.4 SITE DESCRIPTION

The site is currently vacant due to its recent creation under the Aura West Subdivision .

The site falls from north to south with grade of approximately 1.1% towards the corner of Gowler
Street and Walsh Street. The levels of the site range from RL 13.9m in the north west corner down to
RL 13.6 m in the southern corner of the site.

The total site area is equal to 3,495m?.

An existing stormwater connection is provided on site with an existing field inlet in the southern corner
connecting to the council drainage network in Gowler Street.

1.5 DESCRIPTION OF DEVELOPMENT

The proposed development involves the construction of a proposed childcare development over the
site including, a childcare building, carparking, outdoor play areas and landscaping.

This development will require minor earthworks and civil works to achieve this construction, services
including stormwater, sewer, water supply are presently available at the site.

Refer Architectural Plans contained within Appendix A for more information in regard to the proposed
development.
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2.0 SEDIMENT AND EROSION CONTROL

2.1 OBJECTIVES

The objectives of this erosion and sediment control plan are:

a) To ensure that the water quality of the receiving waters is not worsened by the site
development.

b) Minimise sediment transport in surface water runoff during the construction and operational
stages.

c) Provide a monitoring and maintenance programme for implementation during the construction
phase.

2.2 POTENTIAL SEDIMENT GENERATION

The development will result in one catchment from which sediment can be generated. The area to be
disturbed is approximately 0.3495 hawhich is the entire site. While the potential exists for sediment to
be generated during the construction phase, the potential sediment volume is dependent upon
rainfall, site topography, the material type exposed, flow characteristics, and the construction
practices and programme.

Control of the construction impacts is the primary objective for sediment and erosion control practices.

The management of erosion and sediment control for the development has been undertaken in
accordance with Sunshine Coast Regional Council Planning Scheme and the referenced Best
Management Practices for Sediment and Erosion Control.

Based on the expected potential for sediment generated, the provision of a series of sediment fence
traps and stormwater pit protection measures are proposed. These provisions are considered
adequate to control the mobilisation of sediment.

The installation of pollution control devices in the operational phase will decrease further the potential
sediment loading; however, the effect of these is ignored.

2.3 CONSTRUCTION PHASE CONTROL MEASURES

The works proposed to control erosion are:

a) Erect sediment and dust fences at the perimeter of the site. Sediment fences to be included
on site safety fence, including hessian or approved dust control cloth.

b) Remove from the site any material which is not required for rehabilitation of disturbed areas.

c) Installation of stormwater drainage system.

d) Preparation of building pads and pavement works and removal of surplus material off site.

e) Exposed soils and stockpiles are to be watered, as required, to minimise soil losses as a
result of wind.

f) Place geo-textile field gully inlet filters and drainage structure protection around entry points to
the drainage system until the pavement is complete or until grass is established.

g) Finalised earthworks to be top soiled and seeded/hydro-mulched or landscaped as directed.

h) Construct buildings.

i) Geo-textile filters to be replaced with mesh filters until landscaping is complete and stabilised.

i) Maintain all sediment devices and other interim controls regularly. Including the removal of
accumulated sediment.

Job No: 250744 Page 7
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Site Based Stormwater Management Plan
k) Remove sediment fences and inlet filters including accumulated sediment after the
establishment of the landscaping and grass cover.

2.4 MAINTENANCE

The installation of erosion and sediment control devices requires maintenance of these devices to
ensure their effectiveness in the control of potential environmental impact. Summary of the
maintenance requirements for this project are detailed below.

The Contractor is responsible for the installation and maintenance of the sediment and erosion control
measures during the construction phase and the defects liability period (normally six months).

Maintenance responsibilities for the establishment of vegetation, that is the requirement to irrigate the
plants and grass used to generate ground cover lies with the Contractor initially but ultimately reverts
to the owner once the defects liability period has expired.

Maintenance will require:

a) Inspection of silt fences and drainage paths during construction and after any rainfall event.
b) Clean out sediment build-up following each event that causes deposits.

c) Clean up soil and sediment deposits promptly as they occur.

d) Provide inlet protection where soil disturbance is to occur.

2.5 RESPONSES TO COMPLAINTS

Complaints during this type of construction usually relate to noise and dust. Generally, the complaint
is made known to the Contractor, the Principal, the Superintendent and/or the Council.

The Contractor shall keep a record of all complaints identifying the nature of the complaint and any
remedial action taken to address such complaint. The Contractor shall act as soon as possible to
remedy the problem, if the complaint is considered valid and reasonable. A complaints record shall
be made available by the contractor for regular inspection by the Superintendent. For the purpose of
direction by others, the Contractor’s details are to be supplied to Council prior to commencement of
the works.

Complaints relating to dust shall require the Contractor to immediately water the exposed earth
surfaces and any soil stockpile areas as well as haul roads to control dust. Such watering shall occur
immediately after the complaint is registered with the Contractor. Watering should continue
periodically until conditions suit, or the works are completed to a state that prevents dust transport.

2.6 MONITORING

The installation of the erosion and sediment control measures as detailed in this report and attached
figures will ameliorate potential impact to water quality in the receiving waters. A monitoring program
is proposed to ensure that the control measures achieve the desired goals. It is considered
appropriate that only a visual monitoring program be required. Following rainfall events and prior to
discharge water quality monitoring will be conducted on the any stored water to check suspended
solids.
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3.0 STORMWATER QUALITY ASSESSSMENT

3.1 WATER QUALITY TREATMENT TARGETS

The proposed development is within Precinct 15 of the overarching master planned Aura west
subdivision. The Aura Precinct 15 West Stormwater Water Quality Management plan by EGIS
includes the assessment of the full stage of the subdivision which has been assessed in accordance
with the Sunshine Coast Regional Council Planning Scheme Policy for development Works
(PSPDW). The proposed site lot 8100 has been assessed as a childcare development in this
approved stormwater management plan which includes subdivision wide bioretention basins to treat
the parent catchments. The allowance for lot 8100 is outlined in the approved SWQMP in Section 3.3
page 4 which is attached as Appendix D.

The approved stormwater management plan includes provisions for rainwater tanks as noted in
section 3.5.1 table 3-4 of the approved SWQMP. In accordance with the approved stormwater quality
management plan a rate of 25KL/Ha has been specified for the childcare site resulting in a proposed
tank size of 9KL on this basis. The approved stormwater quality management plan is provided as
Appendix D. These provisions are deemed acceptable in accordance with the approved Masterplan
SWQMP.

To address gross pollutant capture on site in accordance with the requirements of the State Planning
Policy 2017 it is proposed to provide all field and ground level pits with Atlan Stormsacks or approved
equivalent. The provision of stormsacks will capture and remove gross pollutants from runoff. The
proposed device SQIDEP certification is provided in Appendix E for reference.
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4.0 STORMWATER QUANTITY

41 LAWFUL POINT OF DISCHARGE

The proposed development is within Precinct 15 of the overarching master planned Aura west
subdivision and the proposed site has been assessed in the approved stormwater management plan
as being allocated for a childcare development. Existing connection to the downstream receiving
stormwater network has been provided for the site in the form of a field inlet pit connecting to the
street drainage in Gowler Street.

In accordance with Section 3 of the Queensland Urban Drainage Manual all development must
address the 3 Point Lawful Point of Discharge Test.

The criteria for determining the lawful point of discharge are:
(i) Will the proposed development alter the site’s stormwater discharge characteristics in a
manner that may substantially damage a third party property?

It is the objectives of this stormwater quantity assessment to ensure that ‘no worsening’ occurs and
therefore the answer to this test is no and thus no further steps are required to obtain tenure for a
lawful point discharge (assuming any previous circumstances and changes were lawful).

Regardless of the requirement to obtain a Lawful Point of Discharge, the development will be
provided a new piped drainage system which is to discharge into the existing Council piped drainage
system located within the site at the Southern Boundary which is considered a Lawful Point of
Discharge.

Refer to plan 250744 C04 Civil Works Plan for more information relating to the proposed connection
to the Lawful Point of Discharge.

The receiving drainage network has been designed to cater for developed flows therefore sufficient
capacity is expected to be available in the receiving stormwater system and no further assessment of
provisions are considered necessary.
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5.0 FLOODING AND OVERLAND FLOW

The development site is not determined to be within a flood zone as identified by the Aura Flood Risk
Management Report 2020 during the 1% AEP developed scenario flood event. Greater flood events
may impact access to the site however as the site is in a master planned subdivision and the site
does not provide habitable areas it is assumed that flood immunity up to the 1% AEP is sufficient.

The proposed design floor level of the building is R.L 13.500 which is above the surrounding
roadways level directly adjacent to the surrounding boundaries. No further flood assessment has
been undertaken on this basis.
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6.0 QUALIFICATIONS

This site-based stormwater management plan for Lot 8100 Musgrave Crescent, Banya has been
prepared specifically for this development as requested by Banya ELC Property One Pty Ltd ATF
Banya ELC Property One Unit Trust. Our analysis and approach is limited to the scope stated at the
beginning of the report. As such third parties are not authorised to utilise this report without the
written approval and advice form Cozens Regan Group Pty Ltd.

Cozens Regan Group Pty Ltd relied on the following supplied information in preparation of this report:

e Building and site layout supplied by Elevation Architecture.
e Survey information provided by EGIS Group.
¢ Rainfall data for Banya supplied by the Bureau of Meteorology.

The accuracy of this report is dependent on the accuracy of the information supplied.

While Cozens Regan Group Pty Ltd has taken every precaution to ensure the accuracy of the
assessment it should be noted that the catchment is ungauged and as such future observed flows
may vary from that predicted.
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REFERENCES

The Sunshine Coast Planning Scheme Policy 2014 Planning Scheme Policy for Development
Works

State Planning Policy 4/10 — Healthy Waters

Sunshine Coast Council — Flooding and Stormwater Management Guidelines September
2020

Queensland Urban Drainage Manual 2016(Natural Resources and Water)

Urban Stormwater — Queensland best practice environmental guidelines January 2009
(Environmental Protection Agency)

Queensland Water Quality Guidelines Version 3 September 2009 (Department of
Environment and Resource Management)

Urban Stormwater Quality Planning Guidelines (Department of Environment and Resource
Management 2010)
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Appendix A
ARCHITECTURAL SITE PLAN
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Appendix B

Peak Discharge summary
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Cozens Regan Group Pty Ltd

Project Number: 250744 CALCULATION OF INITIAL RUNOFF - QUDM Section 4.00
Description: Stormwater Quantity Assesment CATCHMENT: SITE PRE-DEV'T POST-DEV'T
Designed: JL 19/2/2026 Catchment area (ha ) 0.350 0.350
Location: Lot 8100 Musgrave Crescent , Banya Impervious area (ha) 0.000 0.225 Ha
Fraction impervious 0.0 0.6(%
PRE-DEVELOPMENT tc |Major [ Post Developmen Major
A Standard inlet time 5 min Intensity - 1 hr, 10 yr (mm/hr) 72.0 IFD:|Banya
Length 90(m t. existing (min.) 16.00
Slope 1.1(% Channel/ Pipe Flow t. post-developed (min.) 8.00
Hortons Roughness 0.035
Flow length 90|m ESTIMATION OF PEAK FLOWS
Fall 0.55|m ARIAEP Existing Post development Difference in runoff
Equation (107nL"0.333)/S"0.2 C | (mm/hr) Q (m*min) Q (ms) C I (mm/hr) | Q (m*min)| Q (m%s) | Increase (L/s)  Increase %
Time of flow 2.5 min Figure 4.5 QUDM 1EY 0.56 83 2.70 0.045 0.66 109 4.20 0.070 25 55.5%
Time of Concentration 16.46597487 min 0.5EY 0.6 98 3.42 0.057 0.7 136 5.55 0.093 36 62.3%
20% 0.67 121 4.71 0.079 0.78 169 7.70 0.128 50 63.3%
Adopted tc 16.0|min 10% 0.70 138 5.61 0.094 0.82 194 9.28 0.155 61 65.3%
Total time of Concentration 7.5 5% 0.74 157 6.76 0.113 0.86 221 11.09 0.185 72 64.1%
2% 0.81 181 8.54 0.142 0.94 256 14.04 0.234 92 64.4%
Adopted tcl 8.0|min 1% 0.84 199 9.73 0.162 0.98 283 16.16 0.269 107 66.1%)
APPROX. PEAK FLOWS LESS THAN Q1
ARI Post dev't
% of Q1 Existing (L/s) (L/s) % inc
1 mth 25% 11.2 17.5 55.5%
2 mth 40% 18.0 28.0 55.5%
3 mth 50% 225 35.0 55.5%
4 mth 60% 27.0 42.0 55.5%
6 mth 75% 33.7 52.5 55.5%
9 mth 90% 40.5 63.0 55.5%
12 mths (Q1) 100% 45.0 70.0 55.5%
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1 INTRODUCTION

Egis Consulting has been commissioned by Stockland Development Pty Ltd to prepare a Stormwater Quality
Management Plan for Precinct 15 West of the Aura development, located within the on the north western side
of Bells Creek South at the south western end of the overall Aura development. The proposed precinct is
located within the Sunshine Coast Council local government area.

This report has been prepared to demonstrate that the Stormwater Quality Improvement Devices (SQIDs)
proposed through the application area will achieve the required Water Quality Objectives (WQOs).

The development and refinement of this SQMP has been an iterative process, with previous report versions
responding to requests and feedback from Economic Development Queensland (EDQ) as follows:

m Version C was prepared in response to the Request for Further Information #2 (RFI2) issued by EDQ on 13
March 2024.

m Version D addressed Item 3a of the Further Issues Letter issued on 11 June 2024, which required removal
or further justification of Gross Pollutant Traps (GPTs 1, 2 and 12) from the treatment train. In response, the
specified GPTs were removed from the stormwater strategy.

m Version E incorporated further changes to the stormwater quality management strategy, including the
removal of GPTs and At-Source WSUD devices for water quality treatment of runoff from the catchments
of the future childcare centre, centres, community and multiple residential sites (Lot 8100 to 8103) within
the Precinct.

The report (Revision F) has been prepared to address the latest information request from EDQ, received
on 22 April 2025 (Ref: DEV2023/1445). Key updates in this version include.

Figure 4-1 updated to include Catchment 37 to address Iterm1b.

Table 4-4 summarised the sizing details of sediment basins incorporated into the MUSIC model for
larger catchments upstream of end-of-line bioretention systems to address Iterm1d.

The scope of this report is to:
m |dentify the WQOs for the proposed development.

B Provide details of the SQIDs proposed within the Precinct 15 West Stormwater Quality Management
Strategy.

m Document the methodology and results of MUSIC modelling undertaken that demonstrates the proposed
strategy will achieve the required WQOs.

m Provide management and maintenance details of the construction and operational phases of the proposed
SQIDs.

Precinct 15 of the Aura development has been the subject of the following flooding and stormwater
management related investigations:

m Aura Development Stormwater Quality Management Plan (DesignFlow & BMT, 2019). Report that identified
and defined the stormwater quality management objectives for the overall Aura development.

B Aura Precinct 15 Stormwater Quality Management Plan — Version 3 (DesignFlow, September 2022). Report
documenting the Stormwater Quality Management Plan for Aura Precinct 15. This report is referred to in
the PDA Decision Notice.

B Memorandum — Aura Development Acoustic Bund South (Egis Consulting, August 2023). Technical
Memorandum documenting the hydrologic and hydraulic investigation and analysis of the overland flow
path and inlet structure associated with the acoustic bund located adjacent to the Aura Development.
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2 SITE DESCRIPTION

2.1 Location

Precinct 15 West is in the western part of Aura. The site is bound by the Bruce Highway to the west, the Precinct
15 East and Lend Lease Community precinct to the east, future CAMCOS corridor to the North and Bells Creek
South to the south. The West precinct forms part of the Caloundra South Priority Development Area (Aura).
The Master Plan was approved by the (former) Urban Land Development Authority (ULDA reference No.
DEV2011/200) now Economic Development Queensland (EDQ).

The location of Precinct 15 West is indicated in Figure 2-1 below.
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FIGURE 2-1 PRECINCT 15 WEST LOCATION

2.2 Topography & Features

The existing Precinct 15 West site is generally flat with less than 3m of fall across the 600m distance from the
northern boundary of the site to the Bells Creek South.

2.3 Discharge Location

The existing and proposed runoff from the Precinct 15 West site discharges to Bells Creek South. It is noted
that an overland flow path and inlet structure is proposed to be constructed within the site to convey runoff
from external catchments (west of Bruce Highway) under an acoustic bund and through the site. For further
details refer to the Egis Consulting Memorandum — Aura Development Acoustic Bund South (December 2023).
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3 STORMWATER QUALITY MANAGEMENT

It is expected that the proposed development will increase the export of pollutants within stormwater runoff
from the subject site. A stormwater management strategy employing suitable Stormwater Quality
Improvement Devices (SQIDs) has been proposed to intercept and capture the pollutants so that the potential
impacts on waterway downstream are mitigated.

This section discusses:

m The identification of key stormwater pollutants associated with the proposed development.
B The Water Quality Objectives (WQOs) identified for the catchment.

B Proposed measures to mitigate the increase in pollutant export; and

W Modelling of the proposed measures and comparison to the identified WQOs.

In response to the EDQ Further issues letter the stormwater management strategy and modelling has been
updated.

Typical key pollutants expected to be generated during the operational (post-construction) phase of the
planned development are listed as follows, with those presented in capitals being the key pollutants to be
targeted for treatment:

W LITTER m HEAVY METALS (associated with fine
sediments)
m SEDIMENT W Surfactants
B Oxygen demanding substances (possibly m Organochlorines & organophosphates
present)
m NUTRIENTS (N & P) W Thermal pollution
m Pathogens / Faecal coliforms m pH altering substances

W Hydrocarbons

Only the key pollutants will be further addressed in this report; however, the treatment train developed will
adequately mitigate the other pollutant loads. As heavy metals will predominately be associated with fine
sediment, controls proposed to reduce total suspended solids will also adequately reduce loads of heavy
metals.

As documented within the DesignFlow Aura Precinct 15 Stormwater Quality Management Plan (2022) the
WQOs for Precinct 15 are based on the catchment and waterway modelling previously undertaken and
documented within the DesignFlow & BMT Aura Development Stormwater Quality Management Plan (2019).
These WQOs consider the High Ecological Value (HEV) of the receiving Pumicestone Passage waterway which
has Ramsar wetland status.

The pollutant load reduction WQOs are stated in Table 3-1 below.

TABLE 3-1 WATER QUALITY OBJECTIVES
POLLUTANT TOTAL SUSPENDED TOTAL TOTAL NITROGEN GROSS POLLUTANTS
SOLIDS (TSS) PHOSPHORUS (TP) (TN) (GP)
Load Reduction 95% 89% 68% 90%
Source: DesignFlow
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The initial stormwater quality management strategy for Precinct 15 West deviated from the current “end of
line’ treatment strategy applied through Aura. In place of “end of line” devices Precinct 15 West incorporates
an area of at-source bioretention systems to meet the prescribed water quality objectives.

In response to the initial EDQ RFI (dated 20 November 2023) the stormwater quality management strategy was
updated to include “end of line"” bioretention basins to capture and retain pollutant for part of the proposed
development. This was documented within Version B.

RFI2 was received from EDQ following the submission of Version B. In response to RFI2 the following changes
to the strategy were made:

M The at-source bioretention in Catchments 16, 17, and 24 have been removed. Instead, the runoff from these
catchments now drains to the end-of-line bioretention CAT_12_BIO. This addresses Item 1a of RFI2.

m Allowance for treatment of the catchments for the future childcare centre, centres, community and multiple
residential sites (Lot 8100 to 8103) have been included in the strategy. As the configuration of development
on these lots is unknown at this time and will be subject to their own Development Approval, only
preliminary sizing of rainwater tanks have been identified (refer to Table 3-4). In addition to rainwater tanks
to capture and treat runoff from roof areas, runoff from these catchments is now proposed to be treated
by the end-of-line bioretention basin (CAT_12_BIO). As noted above, as the configuration of development
on these lots is unknown at this time, it is recommended that future development applications on these
lots undertake their own stormwater quality investigations to confirm that the overall Precinct 15
development will maintain achieving the required WQO's.

B The bioretention tree pit in the Catchment 10 has been removed. CAT_GPT_10 remains to treat the
stormwater from the Catchment 9, 10 and 11 before draining into the Bells Creek South. This addresses
Item 1c of RFI2.

B A sensitivity analysis of different GPT configurations has been conducted to determine the impact of
removing Gross Pollutant Traps (GPTs). This analysis assessed the effectiveness of GPTs in pollutant
reduction and concluded that GPT devices were not required in the overall stormwater quality management
strategy. The undertaking of thi