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1 Introduction

EDGE Consulting Engineers Pty Ltd have been engaged by Bastion Group Pty Ltd to prepare a
Stormwater Management Plan (SMP) for the development proposed at 25-27 Vista Street & 2959
Surfers Paradise Boulevard, Surfers Paradise.

1.1 Site Characteristics

The site is at 25-27 Vista Street & 2959 Surfers Paradise Boulevard, Surfers Paradise, located within
the City of Gold Coast Council (CoGCC) local authority. The site is currently occupied by two existing
dwellings, a carport and two sheds. It is bounded by Surfers Boulevard along the western boundary
and Vista Street along the southern boundary. Northcliffe Beach is approximately 200m east of the
site. An aerial view of the subdivision and site can be seen in Figure 1.1 below.

1.2 Existing Drainage

Runoff from the existing site flows into the existing gully pit in Vista Street via overland flow. Refer
to Appendix A for the survey of the existing drainage.

1.3 External Catchment

No external catchments were considered as part of this development.
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1.4 Proposed Development

The proposed development consists of a 29 storey apartment building with a basement. The ground
floor will include a restaurant, retail store, carparks and hardstand areas with access from both
Surfers Paradise Boulevard and Vista Street. The site layout plan for this can be seen in the
Architectural Drawings completed by Studio Snell in Appendix B.

1.5 Lawful Point of Discharge

It is proposed to maintain the existing Lawful Point of Discharge; conducting flows into the existing
450mm diameter stormwater pipe within Vista Street. Refer to the Engineering Drawings attached
as Appendix C. This methodology complies with the requirements of a lawful point of discharge and
will be maintained following the development of the site. It is not anticipated that any stormwater
will be directed towards any adjacent properties.

The Queensland Urban Drainage Manual (QUDM), 2017, provides a three-part framework for the
identification of a lawful point of discharge for a development site. The first assessment item is to
consider if the proposed development will alter the site’s stormwater discharge characteristics in a
manner that may substantially damage a third- party property. As the proposed development is not
considered likely to worsen the flows received by the stormwater infrastructure within Vista Street,
the proposed point of discharge is considered to satisfy the requirements set out in Section 3.9.1 —
Lawful Point of Discharge Test.

2 Stormwater Quality

2.1 Introduction

This section of the report aims to identify the requirements for stormwater quality management
resulting from the proposed development and identify suitable stormwater treatment devices to
comply with relevant requirements of the State Planning Policy.

2.2 Stormwater Quality Management Triggers

An assessment has been undertaken to determine whether the development proposal necessitates
compliance with CoGCC's development triggers for stormwater quality management (Table 4.8,
Section 4.5.3 of the City Plan). The following trigger questions are used to determine whether
compliance is required for material change of use and preliminary approvals.
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Table 2.1: Development Triggers for Stormwater Quality Management

Trigger Question Development Response
Greater than 850m? of land Yes
3 or more dwellings (attached or detached) Yes

Includes newly constructed roads (previously unformed

road) exceeding 30m in length No
Includes 200m? or more uncovered new or refurbished
car park area including parking bays and circulation No

driveways

The above table indicates that the development triggers stormwater quality management, and the
proposed development will adopt a stormwater quality assessment.

2.3 Water Quality Objectives and Methodology

Table 2.1 above indicates that the proposed development triggers the requirement for the
development to achieve the Water Quality Objectives outlined by CoGCC’s Planning Scheme
Policies. As such, the development must demonstrate the following minimum reductions in mean
annual pollutant loads from the unmitigated development.

Table 2.2: CoGCC Planning Scheme Policies Operational Phase Performance Criteria

Pollutant Minimum Load Reduction (%)
Total Suspended Solids (kg/yr) 80
Total Phosphorus (kg/yr) 60
Total Nitrogen (kg/yr) 45
Gross Pollutants (kg/yr) 90

To design and assess the achievement of these stormwater quality objectives the Model for Urban
Stormwater Improvement Conceptualisation (MUSIC) Version MUSICX 1.30.0 has been utilised to
size suitable stormwater quality improvement devices as described in the following sections.

2.4 Catchment Area & Source Nodes

The catchment areas used in the MUSIC model for the site are limited to the net developable area
of the development site and are outlined in Table 2.3 below.
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Table 2.3: Catchment Definitions

Catchment Imperviousness (%) Area (m?)
Roof 100 1129
Road 100 12
Ground (Landscaping & Hardstand) 66 89
Total 1230

2.5 Rainfall Runoff Parameters

Rainfall-runoff parameters were taken in accordance with the Water By Design — MUSIC Modelling

Guidelines (2010) using Urban Commercial land use, as tabulated in Table 2.4 below:

Table 2.4: MUSIC Modelling Parameters

Parameter Value
Rainfall threshold (mm) 1.00
Soil storage capacity (mm) 18
Initial storage (%) 10
Field capacity (mm) 80
Infiltration capacity coefficient a 243
Infiltration capacity exponent b 0.6
Initial depth (mm) 50
Daily recharge rate (%) 0
Daily baseflow rate (%) 31
Daily deep seepage rate 0

2.6 Pollution Export Parameters

Pollutant export parameters were taken in accordance with Water By Design — MUSIC Modelling
Guidelines (2010) using Urban Industrial land use. The split catchment approach was utilised for

each surface type, with the input parameters shown in Table 2.5 below.

Table 2.5: Pollutant Export Parameters

Flow Type Sl_:_;f::e TSS log?? values TP log'® values TN log!® values
Roof N/A N/A N/A N/A N/A N/A

Baseflow Roads 0.78 0.45 -1.11 0.48 0.14 0.20
Ground 0.78 0.45 -1.11 0.48 0.14 0.20

Roof 1.30 0.44 -0.89 0.36 0.25 0.32

Stormflow Roads 2.43 0.44 -0.30 0.36 0.25 0.32
Ground 1.92 0.44 -0.59 0.36 0.25 0.32
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2.7 Proposed Treatment Device Details

The proposed stormwater quality treatment train includes an ATLAN Environmental cartridge
system to treat stormwater flows from the development site. This system is to provide primary
treatment of stormwater flows. Flows from each catchment of the development site are proposed
to be directed towards the allocated stormwater treatment chamber of the proposed development,
as shown on the engineering drawings attached as Appendix C.

The ATLAN Filter cartridge system provides a significantly greater surface contact area to footprint
ratio than other filters. With a flow rate of 3.00L/s per cartridge and underground installation, the
ATLAN Filter provides excellent removal efficiency whilst maintaining site surface yield.

The high flow capacity and modular cartridge design means the ATLAN Filter system can be
effectively deployed in a variety of structures including manholes, precast vaults, or cast-in-place
structures.

Figure 2.1: ATLAN Filter cartridge filter

The ATLAN Treatment Train system has proven compliance with the Queensland Water by Design
Music Modelling Guidelines requirements (2010). The total requirement for treatment devices for
the subject site is presented in Table 2.6 below.

Table 2.6: Catchment Treatment Train Requirements

Device Type Number of Devices
ATLAN Filter Cartridges (Full Height) 3

The ATLAN Filter cartridges are to be located within an underground tank to be constructed
underneath the proposed driveway.
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2.8 MUSIC Model Diagrams

A diagrammatic layout of the MUSIC model interface used to model the proposed development with
the proposed treatment systems, is presented in Figure 2.2 below.

‘@_RDD‘F - 0.112% ha (Commercial - 100%) @_Rnad - 0.0012 ha (Commercial - 100%)

Default Link #2 Default Link #3

Default Link =4 @Grl}und - 0.008% ha (Commercial - 66%)
Atlan Vault Full Height (2.0m2)_SQIDEF l

Default Link #5

G_Bxﬂ\tlan Filter [FIL-2.0) Full Height_SQIDEP

Default Link #&

Junction 30

Default Link #7

Receiving 31

Figure 2.2: MUSIC Model

2.9 MUSIC Model Results

MUSIC was used to model the treatment train effectiveness in terms of the percentage of pollutants
being removed from the system using the proposed treatment devices.

The results of the MUSIC modelling compared to the stated Water Quality Objectives (WQQ’s) are
presented below.

Table 2.7: MUSIC Modelling Results

Potential Pollutant Target Load Reduction (%) MUSIC Results (%)
Total Suspended Solids (kg/yr) 80 80.25
Total Phosphorus (kg/yr) 60 69.74
Total Nitrogen (kg/yr) 45 55.74
Gross Pollutants (kg/yr) 90 100

The results indicate that the proposed treatment devices are efficient in achieving the water quality
objectives and exceeds the minimum required pollutant reduction targets.
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3 Stormwater Quantity Management

3.1 Introduction

The proposed development has the potential to change the coefficient of discharge for the site and
thereby may affect the peak stormwater discharge rates of the development site.

This section of the report presents an assessment of the peak stormwater discharge resulting from
the site and identifies whether attenuation measures are necessary to ensure “no-worsening” of
the peak flows from the site.

3.2 Methodology

The methodology of the hydrologic analysis involves the use of both the Rational Method and
DRAINS runoff-routing software. The Rational Method, as described by the Queensland Urban
Drainage Manual (QUDM 2017), provides a simple means for the assessment of the peak discharge
rate for design storms. The rational method does not provide a reliable basis for the determination
of runoff volume or hydrograph shape.

DRAINS software (by Watercom) is a computer-based model that incorporates time-area routing
processes to more accurately determine the volume and shape of the hydrograph during a storm
event. DRAINS also includes storage-routing processes that can simulate the effect of stormwater
detention systems.

The Rational Method is used in the hydrologic analysis to calibrate and verify the results of the
DRAINS software modelling, in lieu of the availability of gauged information.

Once calibrated and verified, the DRAINS software modelling is used to calculate all the pre and post
development hydrographs that are used in the assessment, and for the design of the proposed
stormwater detention system.

3.3 Catchment Definition

In the existing case, the site has been modelled as a singular catchment, with the Fraction
Imperviousness measured from the site survey. In the developed case, the development site is
represented by a single, developed catchment, with the imperviousness measured from the current
architectural plans. Table 3.1 below summarises the catchment properties used for the stormwater
modelling.

Table 3.1: Catchment Definition

Catchment Catchment Size (m?) Fraction Impervious (fi)
Pre-Developed Site 1230 0.46
Post-Developed Site 1230 0.97
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3.4 Hydrologic Parameters
3.4.1 Time of Concentration

The time of concentration for the pre- and post-development catchments have been calculated in
accordance with QUDM. The Friends sheet flow equation has been used to determine the time of
concentration (tc) for the ground catchments. The time of concentration for the roof catchments
have been estimated using standard inlet times in combination with expected length of piped flows.
Refer to Table 3.2 for the calculated time of concentration for each catchment.

Table 3.2: Time of Concentration Summary

Catchment Catchment Size (m?) Time of Concentration (mins)
Pre-Developed Site 1230 5.33
Post-Developed Site 1230 5.33

3.4.2 (C10 Value

The Cio values for the proposed site have been based on measured Fraction Impervious (fi) areas
from the site survey and the proposed architectural layouts. Measured imperviousness on the site
has been compared to the values in QUDM (2016) Table 3.3 for determination of the Cio value,
which is presented below.

Table 3.3: C10 Values

Catchment Catchment Size (m?) Co
Pre-development 1230 0.79
Post-development 1230 0.90

3.4.3 Summary of Flow — Rational Method

The Rational Method was used to calculate runoff from the site in the pre-developed and post
developed scenario. The anticipated peak discharge per Catchment in Table 3.4 below.

Table 3.4: Rational Method Calculation Summary

AEP 39% 18% 10% 5% 2% 1%
(m?/s) (m?/s) (m?/s) (m?/s) (m?/s) (m?/s)
Pre-Developed 0.03 0.04 0.05 0.06 0.08 0.10
Post-Developed 0.03 0.05 0.06 0.07 0.09 0.10
Flow Increase 0 +0.01 +0.01 +0.01 +0.01 0

As the proposed development increases the fraction imperviousness of the site, there will be an
increase in the peak discharge stormwater flow at the point of lawful discharge in all the stormwater
events from AEP 39% to 1%. Therefore, it will be necessary to provide the development with an on-
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site stormwater detention system or mitigation methods to reduce the peak discharge of local storm
events.

3.4.4 Detention Design Process

DRAINS hydrologic software has also been utilised to undertake the assessment of pre-development
and post-development stormwater discharge to determine if on-site detention is required for the
proposed development.

3.4.5 DRAINS Parameters

3.4.5.1 Calibration

The total pre-development flow has been calculated using DRAINS software and compared to the
Rational Method Calculations. The times of concentration and fractions impervious used in DRAINS
are identical to the ones used in the Rational Method calculations. The pre-development flow
calculated in the DRAINS Model is presented in Table 3.5 below.

Table 3.5: Pre-Development Runoff Calculations Comparison

39% 18% 10% 5% 2% 1%
(m?/s) (m?/s) (m?/s) (m?/s) (m?/s) (m?/s)
Pre-development
Rational Method 0.03 0.04 0.05 0.06 0.08 0.10
Pre-development
.04 . . . .07 .
DRAINS 0.0 0.05 0.05 0.06 0.0 0.08

As shown in Table 5.5 above, the peak flows determined by DRAINS generally compare well against
the peak flows calculated by the Rational Method, with conservative values. Therefore, the DRAINS
model is considered appropriate for this site.

3.4.5.2 Rainfall (Temporal Patterns)

Rainfall data used in the DRAINS model has been sourced from the Bureau of Meteorology for the
Surfers Paradise region. The model has assessed all temporal patterns between 5 minutes and 120
minutes (2 hours) for all standard design storms.

3.4.5.3 Modifiable Inputs
The DRAINS software package has several inputs that can be used to manipulate the hydraulic

behaviour of the model. The values adopted in this model are all default values and are presented
in Table 3.6 below.
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Table 3.6: DRAINS Modifiable Inputs

Input Modelled Value
Antecedent Moisture Condition 3
Paved Depression Storage (mm) 1
Supplementary Depression Storage (mm) 1
Grassed (Pervious) Depression Storage (mm) 5
Soil Type 3

Depression Storage values of 1mm for paved/supplementary and 5mm for grassed (pervious) areas
were adopted in this model as is recommended in the DRAINS user manual.

An Antecedent Moisture Condition (AMC) of 3.0 has been adopted for this site. This is a default
value for DRAINS. A soil type classification type of 3 is representative of soil with slow infiltration
rates (may have layers that impede downward movement of water). This value is the default
(conservative) value adopted by DRAINS and is considered to represent the existing site conditions
well.

3.4.6 Detention Design Parameters

Stormwater detention for the development is proposed to be located underneath the internal
roadway of the development. The detention system is proposed to mitigate peak flows from the
proposed development. Details of the proposed detention systems are presented in Table 3.7
below.

Table 3.7: Detention System Design Parameters

Detention Tank Parameters
Detention Base 16.716m?
Detention Height 1.1m
Total Detention Volume Provided 19.263m3
Detention Volume Required 16.17m3
Minor Storm 640mm from base & 0.052m?3/s
TWL & Outflow Q20 750mm from base & 0.058m?3/s
Major Storm 950mm from base & 0.084m3/s
Orifice 1 Size/Level @175mm at base of tank
Orifice 2 Size/Level @®90mm at 450mm above base of tank
Weir Dimensions/Invert Level 200mm from top of tank
Emergency Overflow Grate 1350mm from base of tank

Figure 3.1 below shows a screenshot of the DRAINS model used to represent the subject site.
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Figure 3.1: Screenshot of DRAINS model used for subject site

3.4.7 DRAINS Hydrologic Modelling Results

The on-site stormwater detention arrangement described in Table 3.8 has been designed to
demonstrate that the proposed on-site detention strategy is effective in reducing developed peak
stormwater discharge to a rate that is less than the existing, pre-development scenario.

The results of the assessment and confirmation of the achievement of the on-site detention
objectives at all lawful points of discharge are provided in Table 3.8 below.

Table 3.8: Development Runoff Calculations with Detention - DRAINS Model

39% 18% 10% 5% 2% 1%

(m3/s) | (m¥/s) | (m®/s) | (m¥/s) | (m%/s) | (m3/s)

Q pre-Developed (M3/s) 0.035 | 0.045 | 0.055 | 0.064 | 0.075 0.084

Q petention (M3/s) 0.035 0.045 0.052 0.058 0.066 0.084
Peak Flow Reduction (m3/s) 0 0 -0.003 -0.006 -0.009 0

The comparison of pre-developed and attenuated post-developed with detention conditions shows
that non-worsening of peak discharges in the 39%, 18%, 10%, 20%, 50% and 1% AEP storm events
is achievable with the detention system described in previous sections.

EDGE Consulting Engineers

15 of 20

Rev.02 —27/08/2026



4 Summary

This study has reviewed the proposed development and the engineering constraints and
serviceability requirements.

Based on this study the following conclusions have been drawn:

e On-site detention, in the form of an underground detention tank, is sufficient to service the
proposed development of the site. Therefore, the proposed development will not adversely
impact downstream properties; and

e A stormwater quality system consisting of 3 cartridge ATLAN Filters are to be installed to
treat flows generated from the proposed development site.

In summary, the integrity of receiving water bodies will not be adversely impacted as a result of this
development and the development based on the above information can be adequately serviced.
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