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Executive Summary

Context Engineering has been commissioned by Troon Group to compile this Stormwater Management Plan for the
proposed development of the site located at 618 Clayton Road, Clayton South.

The proposed site involves the creation of an industrial development consisting of nine (9) new warehouses over a
historical landfill. These buildings will be connected via large hardstand areas and a centrally located private road with
access to Clayton Road. Each warehouse will also be serviced via adjacent office buildings and carparking spaces.

A summary of the investigation and outcomes presented in this report are as follows:

+ Lawful Point of Discharge (Section 4) — Existing catchment C1 and developed catchment D1 lawful point of discharge
to existing gully pit in Clayton Road to the north-west of the site. Existing catchment C2 and C3 discharge to Fraser
Road and Deals Road, causing frequent, severe stormwater ponding. Developed catchment D2 to discharge to
existing council-owned stormwater infrastructure to the south of the site.

+  Stormwater Hydrology (Section 5) — Increase in unmitigated flows from existing to developed case.

+ Detention Design (Section 6) — Proposed detention requirement for D1 and D2 is 1740m? and 1100m? respectively.
Detention sized to ensure that flows match capacity of outlet pipe.

+  Stormwater Quality Management (Section 7) — Stormwater to be treated by proprietary Filterra devices.

It is recommended that the proposed Development Application be approved.
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1. Introduction

Context Engineering has been commissioned by Troon Group to compile this Stormwater Management Plan to support
the development application for the proposed industrial warehouses over the following parcels of land:

Property Address: 618 Clayton Road, Clayton South
Property Description: Lot 1 0on TP424544

Client: Troon Group

Council: City of Kingston

Site Area: 10.355ha

Project Number: c_23011

This Report: Stormwater Management Plan
Additional Reports: Engineering Services Report

The proposed site involves the creation of an industrial development consisting of nine (9) new warehouses over a
historical landfill. These buildings will be connected via large hardstand areas and a centrally located private road with
access to Clayton Road. Each warehouse will also be serviced via adjacent office buildings and carparking spaces.

This report describes the stormwater management issues associated with the proposed development and includes
discussion on the following key items:

e Lawful Point of Discharge;
e Stormwater Quantity; and
e Stormwater Quality.

This report demonstrates that the proposed development can be suitably serviced with all stormwater management
services described and supports the type and scale of development that is proposed.

11 Objectives

The analysis in this report provides details of existing engineering conditions and proposed design to demonstrate the
outcomes of the relevant City of Kingston Council policies.

The objectives of investigations undertaken for this report is as below:

e Identify the lawful point of discharge for the development;
e Confirm detention management requirements for the development; and
e Confirm the stormwater quality management requirements for the development.

Based on the outcomes of the above investigations, this report provides stormwater management recommendations
suitable to demonstrate compliance with City of Kingston requirements.
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2. Site Characteristics ADVERTISED
21 Location PLAN

The proposed development is situated on a single existing allotment at 618 Clayton Road, Clayton South, described as Lot
10n TP424544, The property is within the City of Kingston and is classified as Industrial 1 Zone (IN1Z) under the Planning
Scheme zoning. The site is located in the suburb of Clayton South and is in close proximity to surrounding amenities,
including several other industrial developments in the area. It is situated approximately 1.5km from the Dingley Bypass,
which provides connectivity to the east and west. The allotment is currently bound by Clayton Road to the west, Fraser
Road to the north, Deals Road to the east and existing industrial development to the south.

In accordance with the site survey, the area of the existing allotment in this proposal is 10.355 hectares.

Full details of the site topography and existing features are shown on the detailed survey in Appendix A. A general locality
plan is presented in Figure 2-1 below.

Figure 2-1: Site Location (Source: Nearmap)

2.2 Land Usage

The site is currently developed as a historic landfill area, with the surface of the lot comprised of associated gas
management infrastructure and otherwise vacant land. The Landfill Rehabilitation Plan, Clayton Road Landfill by Tonkin
& Taylor Pty Ltd (dated Feb 2015) outlines that the site operated between 1975 and 1989 and was subsequently capped.
There is no formal driveway connection to the lot, however site aerials indicate that vehicles currently access the lot from
Fraser Road to the north.

2.3 Topography

Due to the size and usage of the lot, topographic levels vary significantly across the development area. Survey indicates
that the lot grades from the high point of RL 47.4m in the southern portion of the site to existing drainage swales along
the northern, eastern and western boundaries of the site. The maximum grade on the site is approximately 14.3% in the
south-eastern corner of the lot fronting Deals Road.

Survey of the site also showed that there is a raised, elongated mound along the western boundary of the site. This has
been assumed to be an earthen stockpile does not form part of the waste capping layer.

618 Clayton Road, Clayton South Page 2
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2.4 Upstream Catchment

Vicplan and Lidar (5m tiles accessed from ELVIS 6 March 2023) contours indicate that the properties and roads

surrounding the site grade away from the development area, as shown in purple in Figure 2-2 below.
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As such, the site is not impacted by upstream catchments.
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2.5 Existing Stormwater
City of Kingston infrastructure mapping indicates that there are limited council-owned stormwater pipes surrounding the
site. There is an existing 225mm connection to the north-west of the site which discharges to an existing 300mm pipe in
Clayton Road. There is an additional 225mm connection to west of the site which discharges into the same network. This

is shown by DBYD plans in Figure 2-3 below.
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Figure 2-3 Existing Stormwater Infrastructure (Source: DBYD)
Investigations of the area also identified an existing stormwater network to the south, as shown in Figure 2-4 below.
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Figure 2-4 Existing Southern Stormwater Network (Source: DBYD)
The upstream infrastructure of this stormwater network begins at the existing road gully pit in Clayton Road adjacent to

the subject site, as shown in Figure 2-5 below.

Subject Site

Existing Gully Pit
i —

Figure 2-5 Existing Clayton Road Gully Inlet Pit
This network extends south along Clayton Road and ultimately discharges into the Clayton South Drain to the west of

the site. This drain is shown in Figure 2-6 below.
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Figure 2-6 Clayton South Drain (Source: Google Street View 2019)
DBYD infrastructure indicates that the upstream pipe work connection into a 600mm pipe south of Ryans Road. However,

DBYD mapping also shows that the capacity of this network is limited by a 450m pipe approximately 800m south of the

site, as shown in Figure 2-7 below.
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Figure 2-7 Existing 450mm Stormwater Pipe
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3. Proposed Development

The proposed site involves the creation of an industrial development consisting of nine (9) new warehouses over a
historical landfill. These buildings will be connected via large hardstand areas and a centrally located private road with
access to Clayton Road. Each warehouse will also be serviced via adjacent office buildings and carparking spaces.

Civil construction works will include earthworks to establish the warehouse building pads, internal pavement and the
construction of one (1) new vehicle crossover to Clayton Road.

To service this development, new water, sewer and stormwater reticulation will be provided. Stormwater flow mitigation
will be managed via on-site detention tanks and stormwater quality treatment will be managed via a proprietary system.
The total impervious area of the site has been measured as approximately 94% of the development area.

The indicative layout of the proposed development is shown in Figure 3-1 below. Refer Appendix C for architectural plans.
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Figure 3-1 Developed Layout Plan
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4. Lawful Point of Discharge ADVERTISED
41 Methodology and Data Sources PLAN

To determine the lawful points of discharge for the site, the existing catchment extents and flow direction for the site
were identified. Catchment boundaries and associated discharge locations were estimated using the following data
sources:

e Landfill Rehabilitation Plan: Clayton Road Landfill by Tonkin & Taylor Pty Ltd dated February 2015
e Site Survey: 23319-S1-D1 by Taylors dated 10 February 2023

e Google Maps Street View: Historical imagery from 2007 to 2022

e Site Aerials: Nearmaps historical imagery from 2009 to 2022

e City of Kingston Infrastructure Mapping: DBYD stormwater assets accessed 16 Feb 2023

e Site Lidar: 5m DEM File accessed 2 Feb 2023

e Site Photos: Site investigation conducted on 15 March 2023

4.2 Existing Catchment Summary Plan

The existing site was found to be split between three existing catchments, with each catchment directing flows to the
adjacent roads surrounding the site. These catchment boundaries are shown in pink, with flow direction shown in purple
in Figure 4-1 below.

Catchment C1

SHEET 5

Figure 4-1 Existing Lawful Points of Discharge

618 Clayton Road, Clayton South Page 7
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The associated discharge locations for each of these catchments are as follow:
Catchment 1: Discharges flow from north-western corner of the site to existing gully pit in Clayton Road

Stormwater Management Plan

(]
Catchment 2: Discharges flow from the north-eastern corner of the site to Fraser Road

L]
e Catchment 3: Discharges flow from the south-eastern corner of the site to Deals Road
These catchments and discharge locations were determined through investigations as described in Section 4.3 to Section

4.5 below.

4.3 Landfill Rehabilitation Plan
Appendix B of the Landfill Rehabilitation Plan, Clayton Road Landfill by Tonkin & Taylor Pty Ltd (dated Feb 2015) includes

the original cap design by Golder in 1988. Section 6 of this report identifies that the intended discharge locations for the
site are located in the north-west, north-east and south-east corners of the site. These drains are noted to be sized for a
1in 5 storm event, with further evaluation of the drainage design recommended by an appropriately qualified civil

engineer. However, further documentation around this has not been sighted.
4.4 Site Survey
Survey of the site indicates that the site grades from a high point in the south-central portion of the site towards adjacent

roads to the north, west and east. The lot develops a steep gradient along these respective boundaries, with approximate

location of surface drains shown in purple in Figure 4-2 below.

SHEET 3 =<

Lot 1 on TP342713P, Vol. 6334 Fol. 645

Lot 1 on TP424544F, Vol. 8864 Fol. 663

Lot 1 on TP159506Q, Vol. 9254 Fol. 138
TOTAL AREA: 10.355ha .
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Figure 4-2 Site Survey Surface Drains ADVERTISED
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It is noted that in some areas, there is no outer bund of the surface drain, indicating that flows are directed to adjacent
roads, as shown in Figure 4-3 below.

Figure 4-3 Northern Boundary Surface Drain

4.5 Google Maps Street View and Site Aerials

Investigation of site photos and aerials of the site over a 10 year period from 2009 - 2019 indicates severe, consistent
stormwater ponding along Fraser Road and Deals Road, particularly in locations where there is no outer bund as
mentioned in Section 4.4 above.

The following images show the extent and severity of the stormwater ponding over this time period.

Figure 4-4 Fraser Road Stormwater Ponding 2009 (Source: Google Street View 2009)
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Figure 4-5 Fraser Road Stormwater Ponding 2015 (Source: Google Street View 2015)
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Figure 4-7 Deals Road and Fraser Road Intersection Stormwater Ponding (Source: Google Street View 2009)
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Figure 4-8 Deals Road and Fraser Road Intersection Stormwater Ponding (Source: Google Street View 2014)

Figure 4-9 Deals Road and Fraser Road Intersection Stormwater Ponding (Source: Nearmap 2019)

The existing inlet pit on Clayton Road is also visible from historical Google Street View imagery, as shown Figure 4-10. It
has been reasonably assumed that this is the lawful point of discharge for existing catchment C1.

Existing gully pit in
Clayton Road
-

Figure 4-10 Clayton Road Existing Gully Inlet Pit (Source: Google Street View 2015)

618 Clayton Road, Clayton South
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4.6 Developed Catchment and Discharge Location

In the developed case, site flows will be consolidated into two catchments as shown in Figure 4-11, with discharge
locations to the existing northern and southern stormwater infrastructure. Stormwater quantity will be managed via a
proposed detention tank for each catchment and stormwater quality treatment will be included via proprietary Filterra

!

Stormwater Management Plan Troon Group

systems.
The proposed stormwater discharge arrangement is a significant improvement from the current configuration, as
summarised below:

e Consolidates site flows to two discharge locations;

e Reduces site runoff (and associated ponding) on Fraser and Deals Road; and
e Includes upgrading the existing council-owned infrastructure in Clayton Road.
A
3
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Figure 4-11 Developed Catchment Plan
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5. Stormwater Hydrology

5.1 Introduction

This section of the report addresses 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.

Methodology

Civil Design Requirements for Developers Part A: Integrated Stormwater Management by City of Kingston (September
2018) outlines that detention systems must be used where appropriate to reduce ‘permissible site discharge’. For
industrial sites, the permissible site discharge is required to be calculated on:

e 1in10-year ARI storm event using a ‘Coefficient of Runoff’ based on the lower of; existing site imperviousness
(where C<0.7) or C = 0.7 (maximum allowable upper limit due to a lack of capacity in the existing council drainage
system.

e Industrial development shall store the difference between the ‘permissible site discharge rate’ rate (based on 1
in 10-year ARI) and the discharge rate for the proposed development based on a1in 10-year ARI storm event.

For the purposes of this development, the following methodology was adopted to determine the permissible site
discharge.

1. Evaluate site flows based on existing imperviousness;

2. Evaluate site flows using a C1o value of 0.7;

3. Size tank to match the lower of the permissible site flows; and
4, Adjust tank sizing to match capacity of the outlet pipe.

The Rational Method has been utilised to estimate the peak flow of event hydrographs for both the existing and developed
case scenarios.

The results of the Rational Method calculations are used in the following sections to:

i. Evaluate the impact of the proposed development on the surrounding infrastructure, and;
ii. Quantify the discharge of stormwater from the site and surrounding catchments for the proposed future

. ts ADVERTISED
atcnmen PLAN

In the existing case, the site is divided between three catchments, as summarised in Table 5-1 below.

Table 5-1 Existing Catchment Areas

Catchment Area

cf 3.46 ha

ez 4.57 ha

e 2.32 ha
Time of Concentration

The time concentration for each existing catchment was determined using methods in accordance with the Queensland
Urban Drainage Manual QUDM (2017). QUDM is a standard document which contains best practise guidelines for urban
drainage management and was considered appropriate in this application. The time of concentration for Catchment C1
calculation is summarised in Table 5-2 below.

618 Clayton Road, Clayton South Page 13
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Table 5-2 Pre-Developed Time of Concentration

Catchment Flow Length Roughness Average Slope Travel Time Tc(min)
Component (Horton’s “n”) (%) / Fall (m) (min)
Sheet Flow 100 0.035 1.5 % 16
Catchment C1 19
Channel Flow 200 3m 3

Using this methodology, the time of concentration for C2 and C3 were calculated as 20 minutes and 17 minutes
respectively.

Co

The C10 value for the existing site imperviousness of 0% was conservatively adopted as 0.2.

5.2 Permissible Site Discharge

This section describes the permissible site discharge for the site in accordance with the guidelines in Developers Part A:
Integrated Stormwater Management by City of Kingston.

Catchment1

The permissible site discharge for catchment C1 was calculated using the Rational Method as detailed in Table 5-3 below.

Table 5-3 Permissible Site Discharge (Imperviousness/ Infiltration)

Qio(m?3/s)
Catchment C1 Permissible Site Discharge, C10 = 0.2 0.104
Catchment C1 Permissible Site Discharge, C10 = 0.7 0.363

As such, the lower flow rate of 0.104m3/s was adopted as the permissible site discharge.
Catchment 2
Formal correspondence from City of Kingston Council (issued 14 September 2023) specified the maximum allowable

discharge to the southern location to be 0.03m?3/s. Accordingly, this was adopted as the maximum permissible discharge
for the catchment.

5.3 Developed Site Discharge

Catchments

In the developed case, the site consists of two catchments, as summarised in Table 5-4 below, with the remainder of the
site bypassing quality and quantity treatment.

ADVERTISED
PLAN
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Table 5-4 Developed Catchment Areas
Catchment Area
o1 6.100 ha
b2 3.502 ha
Ci Value

The developed Cio value for the site was adopted as 0.9, in accordance with Section 6.1 of the Civil Design Requirements
for Developers Part A: Integrated Stormwater Management by City of Kingston (September 2018).

Time of Concentration

The time of concentration for the developed catchments is comprised of sheet flow to inlets as well as piped flow. The
time of concentration for each catchment is summarised below, using a 5-minute inlet time.

Table 5-5 Developed Time of Concentration

Catchment Time of Concentration
2 14 min
b2 11 min

Catchment 1 Flow Summary

The proposed development will alter the time of concentration (tc), area, Ci value and the discharge volume for
Catchment 1 (discharging to the existing gully inlet pit on Clayton Road) and increase the flow discharging from the site
in all storm events. Therefore, it will be necessary to provide the development with an on-site detention system for

developed catchment D1. ADVERT'SED

Catchment 2 Flow Summary PLAN

Developed catchment D2 is proposed to discharge to the existing stormwater infrastructure to the south of the site. In
the existing case, site flows do not discharge to this existing infrastructure, however this is an improved outcome as it will
consolidate C2 and C3 flows and reduce the severe stormwater ponding on Fraser and Deals Road. To ensure that the
existing infrastructure is not exceeded, the development conservatively included detention storage for Catchment 2.

5.4 Maximum Mitigated Flow Rates

To achieve “no-worsening” of the peak flows from the site, the maximum mitigated flow rate for each catchment in the 1
in 10 year storm event is specified in Table 5-6 below.

Table 5-6 Maximum Mitigated Flow Rate (1in 10 year storm event)

Catchment Maximum Flow Rate (1in 10 year storm event)
D1 0.104 m3/s
b2 0.03m3/s

618 Clayton Road, Clayton South Page 15
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6. Detention Design

DRAINS hydrologic software has been utilised to undertake the assessment of permissible site discharge and developed
stormwater discharge for the purposes of the on-site detention specification process. DRAINS version 2020.061 has been

ADVERTISED
6.1 Modifiable Inputs PLAN

The DRAINS software package has several inputs that can be used to manipulate the hydraulic behaviour of the model.

utilised in this assessment.

The values adopted in this model are all default values, and are presented in Table 6-1 below:

Table 6-1 - 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 recommended in the DRAINS user manual.
An Antecedent Moisture Condition (AMC) of 3.0 has been adopted as a default value for this site.

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.

6.2 DRAINS Calibration

Table 6-2 below provides a summary of the process of calibration of the DRAINS model against Rational Method

calculations.

The results indicate that the DRAINS model is programmed with a satisfactory level of accuracy for the purposes of this
exercise.

Table 6-2 - DRAINS Calibration — Catchment D1 (Developed)

ARI 5 10 20 50 100
Rational Method 0.797 0.992 1.153 1.647 1.923
DRAINS (m?/s) 0.991 1.170 1.380 1.690 1.950

Change +24% +18% +20% +3% +1%

618 Clayton Road, Clayton South Page 16
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6.3 D1 Detention Desigh Parameters

A process of iteration using a combination of detention system height, storage and outlet pipework arrangement have
been used to determine the optimal design for the detention system.

Table 6-3 below provides the final dimensions of the proposed D1 detention system incorporated into the design model.

Table 6-3 — Catchment D1 Detention Design Parameters

Feature Modelled Value

Base Area 1000m?

Peak Water Depth (Qo) 1.74m

Peak Discharge 0.092m%/s (< 0.104m?/s)

Outlet Pipe Size / Level 175mm orifice with 300mm outlet pipe
Weir Size / Level 1m @ 1.7m high

Total Detention Volume 1740m3

6.4 D2 Detention Design Parameters

Table 6-3 below provides the final dimensions of the proposed D1 detention system incorporated into the design model.

Table 6-4 — Catchment D2 Detention Design Parameters ADVERT'SED
Feature Modelled Value PLAN

Base Area 1100m?

Peak Water Depth (Qo) 1.0m

Peak Discharge 0.029m?3/s (< 0.03m?%/s)

Outlet Pipe Size / Level 120mm orifice with 300mm outlet pipe
Weir Size / Level 1m high

Total Detention Volume 1100m?

6.5 Detention System Layout

The D1 detention tank will be located in the north-western corner of the site underneath the western carpark and will
discharge into the existing gully pit in Clayton Road adjacent to the site. City of Kingston Infrastructure mapping indicates
that the existing northern infrastructure is limited by the capacity of the 225mm connection to the gully inlet pit in Clayton
Road. In the developed case, this infrastructure is proposed to be upgraded to a 300mm pipe. As such, the D1 detention
tank outlet was conservatively specified as 300mm at 1% grade.

The D2 detention tank will be located in a below ground tank in the south-western corner of the site that will discharge
into the proposed stormwater infrastructure in Clayton Road. This will also require extension of the existing 300mm pipe
to the south.

Preliminary layouts of the proposed detention system are shown in Preliminary Engineering Drawings in Appendix B.
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7. Stormwater Quality Management

71 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
City of Kingston Planning Scheme.

7.2 Water Quality Objectives

In accordance with Victoria’s Best Practise Environmental Management (BPEMG) targets, the development must
demonstrate the following minimum reduction in mean annual loads from the unmitigated development:

Table 7-1 - Water Quality Objectives

Pollutant Minimum Reduction in Mean Load (%)
Total Suspended Solids 80
Total Phosphorus 45
Total Nitrogen 45
Gross Pollutants 90

7.3 Catchment Areas and Source Nodes

The catchment areas used for the water quality assessment are limited to the subject site. The subject site has been
separated into pollutant source nodes for MUSIC modelling using the “split catchment” approach as follows:

Table 7-2 - Catchment Areas and Imperviousness

Catchment Type  D1A Area (ha) D1B Area (ha) D2 Area (ha) Bypass (ha) Imperviousness
Roof 1.402 2.069 2.997 0.000 100

Hardstand 0.034 0.071 0.024 0.000 100

Driveway 0.762 1.606 0.414 0.288 100

Landscape 0.0M1 1.450 0.067 0.465 0

7.4 MUSIC Modelling Guidelines and Parameters
The MUSIC modelling of the site was confirmed via 2" and 3" party verification and products using the following

guidelines and parameters:

- MUSIC Version 6.3.0

- Rainfall Station: 750-850mm, Koo Wee Rup, 1991-1980, 6 minute

- Melbourne MUSIC Guidelines (Melbourne Water 2016) utilising modified % impervious area, rainfall threshold,
soil properties and pollutant concentration

- Nodrainage routing between nodes

ADVERTISED
PLAN
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7.5 Proposed Treatment Devices

Stormwater Management Plan Troon Group

QW

The proposed stormwater quality treatment system has been designed using a proprietary Ocean Protect products. This
system will be integrated into the proposed stormwater configuration as specified in the detailed design stage.

The Ocean Protect Filterra is biofiltration system that operates similarly to a traditional bioretention, which traps and
absorbs pollutants from stormwater runoff such as total suspended solids, hydrocarbons, nutrients, metals and other
common pollutants. The system consists of mulch and proprietary filter treatment media that is suitable for urban

®
filterra

developments in industrial areas.

Bioretention

Plant/Soil Microbe Complex

Removes Pollutants, TSS,
Nitrogen, Bacteria,

Heavy Metals, Hydrocarbons, etc.

New or Existing
Filterra® Flow Uine Catch Basin,
at Higher Blevation Curb Cut o

than Bypass Flow Line - Other Meahs of

Energy Dissipator
Stones

\ Filterra® Concrete

Container

Treated Stormwater
Figure 7-1 Ocean Protect StormFilter
Compliance has been demonstrated via 2" and 3" party independent verification.

Quality treatment for the site will include multiple Filterra systems for the site to service each catchment, with the total
requirement for the site is presented below.

Device Type Required Installation

Filterra Bioscape System Approx 290m?(total)

Detailed plans and certification of compliance with the relevant stormwater quality objectives will be provided to Council
with the Operational Works application.

7.6 MUSIC Modelling Diagram

A diagrammatic layout of the MUSIC model interface used to model the proposed development with the Ocean Protect
devices incorporated is presented in Figure 7-2 below:

ADVERTISED
PLAN
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) [Mized)

Sources  Resklualload % Redhuction
’’’’’ Flow (ML/yr) 6 515 s
100% Imp | (el T ‘Total Susponded Salkds (ka/yr) a0 48 wr
“Total Phosphorus (ka/ yr) 181 265 54
Total Mtrogen (kg/yr) s 83 wr
Grass Pollutants (ka/yr) 220 k) Ed

Figure 7-2 MUSIC Modelling Layout and Results

7.7 MUSIC Modelling Stormwater Quality Improvement

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 device.

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

Figure 7-3 MUSIC Modelling Stormwater Quality Improvement

Pollutant Minimum Reduction in Mean Load MUSIC Results (Combined system)
Total Suspended Solids 80% 88.7%
Total Phosphorus 45% 85.4%
Total Nitrogen 45% 66.7%
Gross Pollutants 90 % 97.0%

The results indicate that the proposed proprietary Ocean Protect system is sufficient in achieving the water quality
objectives and exceeds the minimum required pollutant reduction targets.

ADVERTISED
PLAN

618 Clayton Road, Clayton South Page 20



Stormwater Management Plan Troon Group

8. Conclusion

Context Engineering has been commissioned by Troon Group to compile this Stormwater Management Plan for the
proposed development of the site located at 618 Clayton Road, Clayton South.

The proposed site involves the creation of an industrial development consisting of nine (9) new warehouses over a
historical landfill. These buildings will be connected via large hardstand areas and a centrally located private road with
access to Clayton Road. Each warehouse will also be serviced via adjacent office buildings and carparking spaces.

A summary of the investigation and outcomes presented in this report are as follows:

»  Lawful Point of Discharge (Section 4) — Existing catchment C1 and developed catchment D1 lawful point of discharge
to existing gully pit in Clayton Road to the north-west of the site. Existing catchment C2 and C3 discharge to Fraser
Road and Deals Road, causing frequent, severe stormwater ponding. Developed catchment D2 to discharge to
existing council-owned stormwater infrastructure to the south of the site.

+  Stormwater Hydrology (Section 5) — Increase in unmitigated flows from existing to developed case.

+ Detention Design (Section 6) — Proposed detention requirement for D1 and D2 is 1740m? and 1100m? respectively.
Detention sized to ensure that flows match capacity of outlet pipe.

+  Stormwater Quality Management (Section 7) — Stormwater to be treated by proprietary Filterra devices.

9. Recommendations

Itis recommended that the proposed Development Application be approved.

10. Disclaimer

This report has been prepared on behalf of and for the exclusive use of Troon Group and is subject to and issued in
accordance with the agreement between Context Engineering.

Our investigation and analysis has been specifically catered for the particular requirements Troon Group 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 Context Engineering.

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

ADVERTISED
PLAN
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Please read all conditions & information on the attached information sheet
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The information contained on this plan is only valid for 28 days from
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If you have any queries, please contact the Service Provider listed
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If you have any queries, please contact the Service Provider listed

on the attached coversheet.
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(“United Energy”). All rights reserved.
No part of this plan may be reproduced in any form
without written permission from United Energy.

WARNING

Please be advised this is an extract of United Energy Distribution assets.

This is a representative only and may not indicated all assets in the area. It
must not be used for the purpose of exact asset location in order to undertake
any type of excavation.

Please read all conditions & information on the attached information sheet.
This extract is subject to those conditions.

NOTE: The information contained on this plan is only valid for 28 days from

the date of issue.

Scale: 1:1000 This plan must be printed in colour in order to protect the
T integrity of the information.

Please note that the information contained in United Energy’s GIS
system is constantly being updated, and the information
contained in these plans is subject to change.

To the best of our knowledge this information is accurate at the
date of issue, United Energy does not accept liability for any loss
suffered as a result of reliance on the information.

If you have any queries, please contact the Service Provider listed
on the attached coversheet.
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Please be advised this is an extract of United Energy Distribution assets.
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Scale: 1:1000 This plan must be printed in colour in order to protect the
integrity of the information.
Please note that the information contained in United Energy’s GIS
system is constantly being updated, and the information
contained in these plans is subject to change.
To the best of our knowledge this information is accurate at the
date of issue, United Energy does not accept liability for any loss

suffered as a result of reliance on the information.
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If you have any queries, please contact the Service Provider listed

on the attached coversheet.
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Please read all conditions & information on the attached information sheet.

This extract is subject to those conditions.
The information contained on this plan is only valid for 28 days from

NOTE:
the date of issue.

No part of this plan may be reproduced in any form
without written permission from United Energy.
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Sequence Number: 221276949

Report Damage: ntitps:/iservice.telstra.com.au/customer/general/forms/report-damage-to-telstra-equipment

Ph-13 2203

Email - Telstra.Plans@team.telstra.com = : :
@ CAUTION: Fibre optic and/ or major network present

Planned Services - ph 1800 653 935 (AEST bus hrs only) General Enquiries )
TELSTRA LIMITED AC.N. 086 174 781 in plot area. Please read 'Fhe Duty of Care and_
contact Telstra Plan Services should you require

The above plan must be viewed in conjunction with the Mains Cable Plan on the following page

WARNING
Telstra plans and location information conform to Quality Level "D" of the Australian Standard AS 5488-Classification of Subsurface Utility Information.

As such,Telstra supplied location information is indicative only.Spatial accuracy is not applicable to Quality Level D.

Refer to AS 5488 for further details. The exact position of Telstra assets can only be validated by physically exposing it.

Telstra does not warrant or hold out that its plans are accurate and accepts no responsibility for any inaccuracy.

Further on site investigation is required to validate the exact location of Telstra plant prior to commencing construction work.

A Certified Locating Organisation is an essential part of the process to validate the exact location of Telstra assets and to ensure the asset is protected during construction works.

See the Steps- Telstra Duty of Care that was provided in the email response.
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CAUTION: Fibre optic and/ or major network present

TELSTRA LIMITED A.C.N. 086 174 781

in plot area. Please read the Duty of Care and
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contact Telstra Plan Services should you require
any assistance.

WARNING

Telstra plans and location information conform to Quality Level "D" of the Australian Standard AS 5488-Classification of Subsurface Utility Information.

As such,Telstra supplied location information is indicative only.Spatial accuracy is not applicable to Quality Level D.

Refer to AS 5488 for further details. The exact position of Telstra assets can only be validated by physically exposing it.

Telstra does not warrant or hold out that its plans are accurate and accepts no responsibility for any inaccuracy.

Further on site investigation is required to validate the exact location of Telstra plant prior to commencing construction work.

A Certified Locating Organisation is an essential part of the process to validate the exact location of Telstra assets and to ensure the asset is protected during construction works.

See the Steps- Telstra Duty of Care that was provided in the email response.
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This Document Is Copyright. Other Than for The Purposes and Subject to The Conditions Prescribed Under the Copyright
Act 1968 (Commonwealth), No Part of It May in Any Form or By Any Means (Electronic, Mechanical, Micro-Copying,
Photocopying, Recording or Otherwise) Be Reproduced, Stored in A Retrieval System or Transmitted Without Prior
Written Permission. This Report Has Been Prepared Solely for The Benefit of Our Client. We Do Not Accept Any Liability
for Damage or Loss Resulting from Reliance on This Report, Or Any Part of It, By Any Party Other Than the Client (Named
on The Front Page of This Report).

This Document Has Been Approved by The Following Appropriately Qualified and Experienced Professional Civil Engineer:

Nicholas Rees

BEng (Hons), MIEAust, CPEng, NER, Registered Professional Engineer of Queensland (RPEQ) No. 18700
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Provision Compliance Report Troon Group

1.0 Executive Summary

Context Engineering has been commissioned by Troon Group to compile this Provision Compliance Report for the
proposed development of the site located at 618 Clayton Road, Clayton South.

The proposed site involves the creation of an industrial development consisting of nine (9) new warehouses over a
historical landfill. These buildings will be connected via large hardstand areas and a centrally located private road with
access to Clayton Road. Each warehouse will also be serviced via adjacent office buildings and carparking spaces.

A summary of the investigation and outcomes presented in this report are as follows:

e Stormwater Management in Urban Developments Provision — Development complies with acceptable outcomes or
presents performance solutions.

It is recommended that the proposed Development Application be approved.
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2.0 Stormwater Management in Urban Development

21 Clause 53.18 - 5 Stormwater Management Objectives for Building and Works
Performance Outcomes Acceptable Outcomes Does the proposal meet the Council Use
acceptable outcomes?
Objective Standard W2 X Complies
a) Toencourage stormwater management that The stormwater management system O Performance Solution
maximises the retention and reuse of should be designed to: LI Not Applicable
X -srtormwater. devel ¢ that reduces th e Meet the current best practice Stormwater runoff from the
) . ° enctoufraige evetopme:h da .re uces ¢ © performance objectives for site to be treated via
|mpa-c ors orrnwa eronthe drainage system stormwater quality as contained proprietary Filterra system.
and filters sediment and waste from stormwater in the Urban Stormwater- Best
prior to discharge from the site. Practise Environmental Refer Civil Engineering Report
c) To encourage stormwater management that . by Context Engineering for
) . > Management Guidelines further detail
contributed to cooling, local habitat L urther detalls.
) tsand o f o ttracti (Victorian Stormwater E D
|m!orov;:|men s and provision of attractive an Committee, 1999). ADVERT'S
enjoyable spaces. . L . .
Minimise the impact of chemical
d) To ensure that industrial and commercial P P LAN

chemical pollutants and other toxicants do not
enter the stormwater system.

pollutants and other toxicants
including, but not limited to,
bunding and covering or roofing
of storage, loading and work
areas.

Contribute to cooling, improving
local habitat and providing
attractive and enjoyable
outcomes.




2.2 Clause 53.18 - 6 Site Management Objectives

Performance Outcomes Acceptable Outcomes Does the proposal meet the Council Use
acceptable outcomes?
PO1 Standard W3 X Complies

a) To protect drainage infrastructure and receiving  An application should describe how the O Performance Solution

waters from sedimentation and contamination site will be managed prior to and during O Not Applicable
b) To protect the site and surrounding area from construction period and may set out . .

. . . . . . Erosion and sediment control
environmental degradation prior to and during requirements for managing:

construction of subdivision works . .
e Erosion and sediment.

e Stormwater.

e Litter, concrete and other
construction wastes.

e Chemical contamination.

ADVERTISED
PLAN

during construction is detailed
in the Engineering Srervices
by Context Engineering.

Refer drawing C_23065 DA8O
Erosion and Sediment Control
Layout Plan for further details.




3. Recommendations

Itis recommended that the proposed Development Application be approved.

4, Disclaimer

This report has been prepared on behalf of and for the exclusive use of Troon Group and is subject to and issued in
accordance with the agreement between Context Engineering.

Our investigation and analysis has been specifically catered for the particular requirements Troon Group 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 Context Engineering.

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