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1.1 General Information

Calibre Professional Services Pty Ltd has been commissioned by Evans Long Pty Ltd to complete the following Concept
Stormwater Management Plan (CSMP) for Lot A1 within the Sun Central development. Lot Al is located in Maroochydore
within the Sunshine Coast Council Local Government Area and has a property description of Lot 61 on Plan SP305312.
To establish consistency throughout the report, Lot A1 will herein be referred to as “the site”.

The investigations and analysis presented in this report have been undertaken to determine the stormwater requirements
for the proposed development in accordance with the relevant Local and State Government standards. Assessment was
undertaken by modelling the pollutant export generated from the development and proposing necessary stormwater
quality improvement devices (SQID’s).

1.2 Scope

The scope of this report is to provide a conceptual stormwater quality management strategy for the proposed
development on Lot Al, located within the greater Sun Central development. This report shall provide MUSIC modelling
details to confirm that post-construction Water Quality Objectives (WQQO’s) as required under the State Planning Policy
(SPP 2017) will be achieved.

1.3 Previous Investigations

Cardno — Maroochydore City Centre: Addendum to Cornmeal Creek Flood Study (Dated 11 September 2017)

The prior investigation provided by Cardno assessed the stormwater quantity measures required for the Maroochydore
City Centre development. It is important to note that this addendum does not state the requirement for internal lots within
Stage 1 of the development to provide independent stormwater detention. Therefore, it has been deduced that all
stormwater detention requirements for the site are already accounted for under the Cornmeal Creek Flood Study and are
therefore compliant with relevant PDA development approval.

A copy of the abovementioned report is provided in Appendix D.

2.1 Location

The site is located in the northeast portion of the Sun Central Stage 1 development, within Maroochydore City Centre
(MCC). The site is bounded by Gaba Lane to the north and east, and First Avenue to the west, as identified in Figure 2-1
below.
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Figure 2-1  Site Locality (Nearmap)

2.2 Proposed Development

The proposed development includes a multi-storey building, with an associated internal laneway, landscaping, and

pedestrian path areas on the ground level. It is noted that a drainage outlet is located on the western edge of the site,
adjacent to First Avenue. For the purpose of this investigation, all stormwater generated within the site is assumed to
discharge through the aforementioned outlet, with the exception of the bypassing flows discharging onto Gaba Lane.

A copy of the Architectural Masterplan is provided in Appendix A.

In accordance with the requirements stated in the previous investigation (Section 1.3), it is deduced that the design and
construction of a detention system is not required for the site. Therefore, stormwater quantity management will not be
discussed further in this report.
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To improve the stormwater quality leaving the proposed development, a treatment train of suitable Stormwater Quality
Improvement Devices (SQID’s) have been proposed to intercept and capture the pollutants so that the potential impacts
on waterways downstream are mitigated.

This section discusses:

e The identification of key stormwater pollutants associated with the proposed development;
e  The Water Quality Objectives (WQQO’s) identified for the catchment;

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

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

Concept management strategies have been modelled using the Model for Urban Stormwater Improvement
Conceptualisation (MUSIC), generally in accordance with the Water by Design MUSIC Modelling Guidelines for South
East Queensland (2010).

4.1 Pollutants of Concern

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:

e LITTER e HEAVY METALS (associated with fine sediments)
e SEDIMENT e Surfactants

¢ Oxygen demanding substances (possibly present) e Organochlorines & organophosphates

e NUTRIENTS (N & P) e Thermal pollution

e Pathogens / Faecal coliforms e pH altering substances

e 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.

4.2  Water Quality Objectives

The proposed development triggers compliance with the State Planning Policy (SPP, 2017) with respect to stormwater
quality. The appropriate load reduction WQO’s presented in Table 4-1 have been sourced from the SPP (2017).

Table 4-1 Load Reduction Water Quality Objectives

Pollutant Total Suspended Total Phosphorus Total Nitrogen Gross Pollutants
Solids (TSS) (TP) (TN) (GP)
Load Reduction Target 80% 60% 45% 90%
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4.3 Stormwater Quality Management Strategy

As the development has the potential to increase pollutant loads and concentrations in stormwater runoff entering
downstream waterways, a treatment train of suitable Stormwater Quality Improvement Devices (SQIDs) are proposed to
mitigate this increase. This treatment train will involve the following proprietary devices:

e SPEL Stormsack — SPEL Stormsacks are located within the stormwater system to effectively capture
contaminants contained within runoff. It is proposed that one (1) SPEL Stormsack is fitted within the nominated
stormwater field inlet located on the proposed internal laneway. Refer to the specific locations in Appendix B.
This device has been modelled to provide primary treatment to runoff generated from the ground, prior to the
flows reaching the subsequent proprietary SQID. Further Stormsack details are provided in Section 4.4.4.1.

e SPELFilter Cartridge System — this cartridge filter system engages hydraulic pressure forces to push the
stormwater through the filter media. This causes a constant flow velocity, thereby creating consistent treatment.
Four (4) SPELFilters encased by a cylindrical SPEL Vault are to be located at the southwest extent of the
proposed internal laneway, adjacent to First Avenue. This placement aims to ensure that where possible all
stormwater generated within the site will be subject to treatment. Refer to Section 4.4.4.2 and Appendix C for
additional details.

All treated stormwater shall discharge from the site through the designated drainage outlet located on the western edge
of the site. All landscaped areas within the site have been excluded from the MUSIC model. It is important to note that the
eastern ground area in front of the pad mount transformer and 50m? of the internal laneway were required to bypass
treatment due to onsite hydraulic constraints.

An attempt was made to incorporate a strip drain at the rear of the site to collect these bypassing flows however the level
difference between the internal laneway (3.094mAHD) and the drainage outlet (1.78mAHD) was consumed by the
requirements of the system and would result in surcharging out of the strip drain. The requirements of the drainage
system a include 0.9m internal weir within the SPEL Vault, flow depth (approx. 270mm) over the internal weir, elevation
drop over along the pipe length and at manholes. Additional HGL from roof water coming off of the roof would also add
additional HGL further contributing to surcharging.

In response to the above hydraulic constraints a stormwater strategy was designed and is shown in Appendix B. This
strategy has been optimised to limit the bypassing area where possible.

The abovementioned proprietary devices have been designed and employed into the stormwater quality management
strategy in accordance with advice from SPEL Environmental.

4.4 MUSIC Modelling Methodology

Stormwater quality modelling of the proposed development has been undertaken using the Model for Urban Stormwater
Improvement Conceptualisation (MUSIC) Version 6.3.0, developed by the Cooperative Research Centre for Catchment
Hydrology (CRCCH). MUSIC enables the user to conceptualise the transfer of pollutants through a stormwater drainage
system and provides an aid in quantifying the effectiveness of the proposed stormwater quality management strategy.
MUSIC only provides quantitative modelling for Total Suspended Solids (TSS), Total Phosphorous (TP), Total Nitrogen
(TN) and Gross Pollutants (GP).

The MUSIC model was setup generally in accordance with Water by Design MUSIC Modelling Guidelines (2010). The
subsequent sections discuss the model configurations adopted for the analysis.

e Site: 61/ SP305312 First Avenue, Maroochydore
e Model: 21-000083-Lot_Al_SPELFilter_Revised.sqz

44.1  Meteorological Data

Six minute pluviographic data was sourced from the Bureau of Meteorology (BOM) for Caloundra WTP (Station
N0.40496). In accordance with Table 3.1 from Music Modelling Guidelines (2010) the 10 year period from 1st January
1997 to 31st December 2006 was adopted for the rainfall duration. The mean annual rainfall for this period is 1,348mm.
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442 Source Nodes

The source nodes represent the catchment areas of the proposed developable areas modelled in MUSIC. A split
catchment approach was adopted in accordance with the MUSIC Modelling Guidelines (2010). The split catchment
approach separates the catchment areas into surface areas representing roof, road and ground, measured from the
architectural masterplan layout. Table 4-2 below summarises the source node configuration and percent impervious
values adopted. Refer to Calibre Drawing No. 21-000083-SK001 in Appendix B for the SQID distribution and surface
type breakdown within the site.

Table 4-2 MUSIC Source Node Parameters

Source Node Surface Type Area (ha) Percent Impervious (%)
Roof (100% Imp) Roof 0.086 100
Road — Internal Laneway (100% Imp) Road 0.007 100
Ground (100% Imp) Ground 0.014 100

Rainfall runoff parameters for all nodes were assigned as commercial land-use, in accordance with Table 3.7 of the
MUSIC Modelling Guidelines (2010). Pollutant export properties for source nodes have been configured according to the
commercial land use category in accordance with Table 3.8 of the MUSIC Modelling Guidelines (2010).

Stochastic generation estimation and serial autocorrelation set to zero has also been adopted.

443 Drainage Links

No routing was adopted for drainage links within the MUSIC model in accordance with Section 4.17 of the MUSIC
Modelling Guidelines (2010). This assumes flows and associated pollutants from all parts of the catchment arrive at the
treatment nodes at the same time. This is conservative as it means that MUSIC may overestimate the overflow volumes.

444 Treatment Nodes

4441 SPEL Stormsack

One (1) SPEL Stormsack (600mm x 600mm) has been proposed within the internal laneway for the primary treatment of
stormwater. The litter basket design will capture trash, leaf litter and coarse sediment before flowing into the downstream
cartridge device. Refer to Figure 4-1 for an example of the SPEL Stormsack in a field inlet.
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Figure 4-1 Example SPEL Stormsack in Field Inlet Arrangement.

4442 SPELPFilter Cartridge System

SPEL Environmental have designed and appropriately sized a cartridge system to meet the pollution reduction targets for
the development. The proposed system was modelled in MUSIC in accordance with the SPEL parameters. Details of the
proposed system are detailed in Table 4-3 with the concept configuration provided in Figure 4-2. Refer to Appendix C
for the SPELFilter Cartridge System details.

Table 4-3 SPELFilter Parameters

Parameter Adopted Design
Number of Filter Cartridges 4 x EMC 45
Extended Detention Depth 0.85m
SPEL Vault Area 5.3m?

900 x 900 Access Manhole

Concrete Vault ____»
I.D. 2260 X 1300

Figure 4-2  Concept Cartridge Vault Configuration and Internal Dimensions (I.D.)
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445  MUSIC Model Setup

Refer to Figure 4-3 for the MUSIC model layout of source and treatment nodes and the associated treatment train
effectiveness results.

Roof (100% Imp) [Commercial] Ground {100% Imp} [Commercial]

@ ol : G .|

Road - Internal Laneway (100% Imp) [Commerciall ~ SPEL Stormsack (1) - QUT Final_Sunshine Coast SPEL vault (4.0/0.85) - QUT Final_Sunshine Coast 4/SPELFilter (EMC 45) - QUT Final_Sunshine Coast Receiving Node

Treatment Train Effectiveness - Receiving Node @
Sources Residual Load % Reduction
Flow (ML/yr) 1.33 1.33 0
Total Suspended Solids (kg/yr) 102 15.8 84.4
Total Phosphorus (kg/yr) 0.343 0.136 60.3
Total Nitrogen (kg/yr) 4.19 2.2 47.6
Gross Pollutants (kg/yr) 312 1} 100
=

Figure 4-3 MUSIC Model Setup
4.5 MUSIC Modelling Results
Results for the proposed stormwater quality management strategy are presented in Table 4-4 below.

Table 4-4 MUSIC Modelling Results

Target Pollutant

Description

TSS TP TN GP
WQO 80% 60% 45% 90%
Load Reduction Achieved 84.4% 60.3% 47.6% 100%
WQO Achieved? Yes Yes Yes Yes

The above results indicate that the proposed strategy is effective in treating pollutant loads from the development to
achieve the WQO's for TSS, TP, TN and GP as required under the SPP (2017). Therefore, it is recommended that the
proposed concept stormwater quality management strategy be approved.

This CSMP has been prepared on behalf of Evans Long Pty Ltd to address the stormwater requirements identified for the
proposed development located within the MCC development, Maroochydore. As part of this investigation it was identified
that the development must comply with the overarching Maroochydore City Centre: Addendum to Cornmeal Creek Flood
Study prepared by Cardno (2017). By undertaking a stormwater quality analysis using MUSIC software, this CSMP
demonstrates that the proprietary devices designed by SPEL adequately treat stormwater and achieve all Water Quality
Objectives under the SPP, 2017 (Refer to Section 4.2).

On the basis of the above, it is recommended that this stormwater management plan, strategies (as discussed within),
and concept drawings be approved.
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This report has been prepared on behalf of and for the exclusive use of Evans Long Pty Ltd and is subject to and issued
in accordance with the agreement between Calibre Professional Services Pty Ltd.

Our investigation and analysis has been specifically catered for the particular requirements of Evans Long Pty Ltd and
may not be applicable beyond this scope. For this reason, any other third parties are not authorised to utilise this report
without further input and advice from Calibre Professional Services Pty Ltd.

Calibre Professional Services Pty Ltd accepts no liability or responsibility whatsoever for the report in respect of any use
of or reliance upon this report by any third party.

The investigation and analysis has relied on information provided by others. We accept no responsibility for accuracy of
material supplied by others. The accuracy of the investigation, analysis and report is dependent upon the accuracy of this
information.

. Department of State Development, Infrastructure and Planning (2017), State Planning Policy.
e  Water by Design, 2010, MUSIC Modelling Guidelines, Version 1.0.
. Cardno, Maroochydore City Centre: Addendum to Cornmeal Creek Flood Study, 2017
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