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Disclaimer

This document has been prepared solely for the benefit of the client identified below, and is issued in confidence for the
purposes only for which it is supplied. Unauthorised use of this document in any form whatsoever is prohibited. No
liability is accepted by DesignFlow Consulting Pty Ltd, or any employee, contractor or sub-consultant of this company
with respect to its use by any other person.

This disclaimer shall apply not withstanding that the document may be made available to other persons for an
application for permission or approval to fulfil a legal obligation.

Potential implications of climate change

Unless expressly stated otherwise, historical climate data has been used in, or underpins, the analyses that are
presented in this report. The historical climate is not necessarily a valid indicator of future climate, which may contain
prolonged periods that are wetter or drier than the historical record used for this analysis. There is significant uncertainly
surrounding how climate, and in particular, rainfall, will be impacted by various levels of greenhouse gas accumulation
in the atmosphere. Rainfall has a much greater spatial variability than temperature and some areas are likely to become
wetter whilst other areas become drier. Further to this there may be changes in the seasonality and intensity of rainfall.
Such changesin climate could affect the conclusions and recommendations of this report.

Inherent natural variability in soils and plants

Where particular types of soils are recommended, such recommendations are based on information provided by soils
suppliers, laboratories and published industry guidelines. There can be inconsistencies in the behaviour of soils under
field conditions compared to laboratory conditions, and, for both natural and blended soils, many soils are non-
homogenous and properties and behaviour can be variable. Where particular plant species have been recommended,
such recommendations are based on botanical knowledge and abservations of similar species growing in similar, but not
identical conditions. Plants can be sensitive to subtle changes in climate, hydrology, soil and surrounding ecological
conditions. Further to this, plant health is often closely linked to the level of maintenance provided. No warranty or
guarantee, whether explicit or implied is made with respect to the suitability or performance of soils or plant species
recommended in this report
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INTRODUCTION

The Paradise Waters development is located within Precinct 7 of the Ripley Valley
Urban Development Area Interim Land Use Plan as defined by the Urban Land
Development Authority (ULDA) pursuant to the Urban Land Development Authority
Act 2009. This land being located on South Deebing Creek Road, Deebing Heights. As
indicated in Figure 1, the site sits either side of the upper reaches of Deebing Creek.
The site is owned by Stockland Developments and the intention is to create a
residential development characterized by its natural environment that achieves a
diverse and healthy community drawing upon innovative design initiatives.

As part of Stockland's commitment to environmental sustainability, the Paradise
Waters residential development is to be guided by the principles of Water Sensitive
Urban Design (WSUD). It is envisaged that WSUD will be used extensively to create a
development zone that promotes sustainable and integrated management of land
and water resources, and incorporates best practice stormwater management, water
conservation/reuse and environmental protection.

To meet these principles Stockland commissioned DesignFlow to develop a WSUD
Strategy for the Paradise Waters development with the objective of ensuring that all
forms of development incorporate WSUD controls to minimise any impact on the
adjacent aquatic ecosystems. This report presents the Stormwater Management
Strategy for Precinct A of the development (refer Figure 1). The document focuses
primarily on stormwater quality treatment and frequent flow management.
Stormwater quantity and flood management is dealt with by the Flood Management
Plan - Paradise Waters Precinct A (Water Technology, 2010). Initial waterway
stabilisation assessment has been undertaken and is provided in Preliminary
Waterway Stability Assessment — Paradise Waters Precinct A (DesignFlow and Water
Technology, November, 2010).

The following sections of the document outline:
e site context and characteristics (Section 2)
e quantitative design objectives adopted for the site (Section 3)
e stormwater quality management strategy proposed (Section 4)

e quantitative MUSIC modelling assessment undertaken to confirm the strategy
meets the proposed objectives (section 6).

The stormwater management strategy has been established on the basis of delivering
sound urban design and landscape outcomes through collaboration with the urban
designers. The WSUD principles adopted support the requirements outlined in the
Ripley Valley Urban Development Area Interim Land Use Plan and are consistent with
the Ripley Valley Structure Plan, SEQ Regional Plan Implementation Guideline No 7

Paradise Waters Conceptual SMP 1



1.1

1.2

1.3

and Ipswich City Council Policy. As outlined in Section 1.2 below, additional
investigations are ongoing regarding waterway stability (i.e. stabilisation of the upper
reaches of Deebing Creek) and flood modeling.

OTHER RELEVANT DOCUMENTS

This Stormwater Quality Management Plan should be read with the following
documents:

* Flood Management Plan - Paradise Waters Precinct A (Water Technology,
October 2010)

e Preliminary Waterway Stability Assessment - Paradise Waters Precinct A
(DesignFlow and Water Technology, November, 2010)

e Ecological Assessment Precinct A — ‘Paradise Waters', South Deebing Creek
Road, Deebing Heights (RPS, October 2010)

ADDITIONAL INVESTIGATIONS

Stockland and DesignFlow are in the process of developing a waterway and
stormwater management strategy for the whole Paradise Waters site. These
investigations aim to deliver an integrated range of waterway and stormwater
management and landscape infrastructure that will be supported by the urban design
for the site. The following investigations are being undertaken:

o Waterway Stabilisation Plan
e Master WSUD and Stormwater Management Plan
e Master Flood Study

INTERIM LAND USE PLAN REQUIREMENTS

The Ripley Valley Urban Development Area Interim Land Use Plan identifies a number
of key principles and requirements of development to contribute to the environment
and sustainable development. The principles identified for development, applicable to
stormwater management, are:

e Minimal emissions to water

e Protection from flood risk

e Efficient use of land and resources

* Protection of amenity, ecological values and natural systems

Specific requirements outlined in the Interim Land Use Plan are summarised in Table 1
with reference to where each requirement has been addressed in relation to
stormwater and flood management with in this report and related reports.

Paradise Waters Conceptual SMP 2



Table 1: Interim Land Use Plan development requirements — stormwater
and waterway management

b’litco me Reference

Requirements

Maintain and enhancethe | o Specific stormwater and flood e Section3and 4 (this

functioning and | management objectives have been report)
characteristics of the established in relation to

hydrological network stormwater quality, stream stability

including the riparian and ecological disturbance from

ecology of Deebing Creek frequent flows. These objectives are

and its secondary consistent with the SEQ Regional

tributaries Plan Implementation Guideline No.7

and the recently released State
Planning Policy for Healthy Waters.

Maintain and enhance the | ® Thestormwater and flood strategy

environmental values of has been design to achieve these
the receiving waters and objectives._ _ ) 7
wetlands by sound e Riparian corridors have been | Section 2.4 (this report)
catchment management maintained either side of the creek
practices as per current Ripley Valley

Structure Plan.

e Waterway stabilisation and e Ongoing Investigation

rehabilitation is proposed for the

site
Incorporate total water . V\;SUD objective; have been e Section 3and 4 (this
cycle management and established for the site based on report)
water sensitive urban SEQ Regional Plan Implementation
design (WSUD) principles Guideline No.7 and the recently

released State Planning Policy for
Healthy Waters.

e The stormwater and flood strategy
has been specifically design to
achieve these objectives.

» Rainwater tanks on each residential | e Section 4.2 (this report)
lot for local reuse

o All stormwater treated to best e Section 4.3 (this report)
practice targets through
bioretention systems prior to

J discharge
Appropria?aly managei e Local flood detention basin e Flood Management
floodwater and incorporated into Precinct A design Plan — Paradise Waters
stormwater o Precinct Aresults in very little Precinct A

change in flooding in Deebing Creek.

« AMaster Flood Study is being Ongoing investigation
developed for the broader (Master Flood Study)
development site.
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Requirements

Maintain and enhance
significant vegetation and
provides appropriate
landscaping

Qutcome

Riparian corridors have been
incorporated into the development
layout in accordance with the
Ripley Valley Structure Plan.

Reference

Section 2.4 (this report)

Stormwater treatment measures
incorporated into the development
edge without compromising
riparian corridor or urban footprint

Section 4.3 (this report)
and Appendix B

Dual use of water quality and flood
management areas

Section 4.3 (this report)
and Appendix B

Retain vegetation where
possible along streets and
within park networks

Urban design and stormwater
treatment measures designed
around riparian corridor and
existing vegetation (where feasible)

L]

Section 4.3 (this report)
and Appendix B

Stormwater treatment measures
integrated into public open spaces
with appropriate landscaping

e Section 4.3 (this report)
and Appendix B

Paradise Waters Conceptual SMP




SITE DESCRIPTION

2.1

THE SITE

It is proposed to develop four lots described as Lot 207 on CH31135 and part of an
existing unconstructed road reserve within the Ipswich suburb of Deebing Heights.
The site is currently zoned for residential development and covers an area of
approximately 249.07 hectares plus 0.796 hectares of road. The focus of this study is
Precinct A which is 14.024 hectares. It is bounded by an existing rural residential area
to the west, to the south by ‘Defence Purpose Land' and to the east by similar parcels
of land zoned as future residential/conservation. The Centenary Highway extension
passes downstream of the development.

3 e 108 L rn ok gty

| e SP19344d { o aleatrs [ g TS J11 05ns S3173
i ona v - FH B 53373 My,
i - L2 o FH

i f [RPR0ITOD ! 3.067h:
2 365
- [mesnasa SP167188 |23
H

F FH L
15.6447ha g

16.8368n2 /115 7gish

2.141ha

LY
P
25@324’2"55 “ 256.8242ha

P

"
3
RP178314
FH

412
$311031

I 372

Figure 1. Overall Paradise Waters development site and Precinct A
(Proposed Site)
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2.2

2.3

CLIMATE

Annual rainfall in the Ipswich area is typically around 8oo-goomm per year with
around 40% of this falling in the summer months. As shown in Figure 2 monthly
evapotranspiration rates exceed rainfall throughout the year inferring that natural
aquatic ecosystems downstream of the site in. Deebing Creek experience drying
conditions periodically.

| =160
120
100 ‘
80 .
| 60
40 ‘
i 2
|
Feb

Mar  Apr May Jun Aug Sep  Oct
® Rainfall = Potential Evapotransplratlon (PET)

Mean monthly PET and rainfall (mm

o o

Figure 2: Mean monthly climate statistics for Deebing Heights (Amberley
AMO station 40004 )

TOPOGRAPHY AND SITE DRAINAGE

The proposed Precinct A site is defined by a ridgeline that runs north-south creating a
local catchment divide as shown in Figure 3. The north west portion of the site (4 ha)
drains northward via an existing gully which combines with overland flow from the
existing development to the west plus flows from the lower end of South Deebing
Creek Road to discharge into the adjoining property to the north.

The remainder of the Precinct A site (1oha) drains east towards the waterway corridor
at the upper reach of Deebing Creek (refer Section 2.4). Post development drainage
aims to maintain these current catchments as far as practical and provide appropriate
water quality and flood detention infrastructure at key discharge locations.

The upstream catchment draining into Deebing Creek in the vicinity of Precinct A is
around 480 hectares. A significant portion of this catchment enters the existing farm
dam which, under high flow conditions, bypasses flow directly downstream to the
channel adjacent to Precinct A as shown in Figure 4.

Paradise Waters Conceptual SMP 6



2.3

Legal point of discharge

The legal point of discharge for the catchments draining east is the upper reach of
Deebing Creek.

The legal point of discharge for the catchments draining north west is also Deebing
Creek but the stormwater from Precinct A needs to drain through the property to the
north of Precinct A. This site is currently owned by Deebing Developments Pty Ltd. As
part of the development application for this site, allowance has been made for
stormwater discharge from Precinct A. Please refer to Flood Assessment Deebing
Creek Road, Deebing Creek (Water Technology, 2010 for Deebing Developments) and
Deebing Creek Road, Deebing Creek Stormwater Management Plan (WRM, 2007 for
Deebing Developments) for details. Discussions had not yet commenced with
Deebing Developments Pty Ltd at the time of writing this document. Therefore, a
conservative approach of managing the peak flow and quality of stormwater before it
discharges from the Precinct A site has been adopted.

e
/ })} o
Wi [ 3ss
PRAT t/}; B Ay
LEGEND

=====Precinct A Extent = —— Flow direction = 8| Main channel
=l Deebing Creek Catchment boundary

Figure 3: Existing Precinct A drainage
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Figure 4: Overall Paradise Waters catchments
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2.4 DEEBING CREEK

The site lies at the upper reach of Deebing Creek as defined in the Ripley Valley
Structure Plan. The main waterway invert varies from around 55mAHD to 48mAHD in
the vicinity of Precinct A. The waterway adjacent to Precinct A has undergone bed
incision and bank erosion in the past. This erosion has exposed the dispersive soils
which exist on site resulting in large changes in channel depth and width. The
waterway adjacent to Precinct A has stabilised, however, there is active creek erosion
occurring just upstream of the Precinct A location (adjacent to Precinct B) as shown in
Figure 5.

Stabilisation of the creek and management of regular flows is required to minimise
the risk of further erosion in the waterway. This is the focus of a broader waterway
stabilisation investigation being undertaken by Stockland. Please refer to Preliminary
Waterway Stability Assessment — Paradise Waters Precinct A (DesignFlow and Water
Technology, October, 2010) for the very initial findings of this assessment.

Figure 5: Active channel erosion upstream of Precinct A

Watercourse Designation

DERM has advised that Deebing Creek ceases to be a designated waterway (under the
Water Act 2000) at the northern boundary of the subject site. Therefore any works
within the watercourse south of this point on the Paradise Waters site does not
trigger a riverine protection permit.

Waterway Corridors

DERM vegetation mapping identifies the main waterway adjacent to the Precinct A as
a 3 and 4™ order stream. The Ipswich City Council Ripley Valley Structure Plan
mapping identifies the upper portion of Deebing Creek as a river and this extends to
the existing dam.

In accordance with the Ripley Valley Structure Plan, the following waterway corridors
have been applied:

Paradise Waters Conceptual SMP 9
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2.5

2.6

e 50m vegetation protection and rehabilitation buffer/corridor has been applied
(from surveyed top of bank) either side of the waterway to the existing dam

e 30m either side of the waterway centreline upstream of the existing dam
SOILS

The Broad Assessment of Slope Stability (Morrison Geotechnic Pty Ltd, 2010) provides
the following summary of site geology:

The geology of the site generally comprises a layer of slopewash or residual
soils up to o.sm to 1.5m thick underlain by weathered sandstone rock in the
elevated portions of the site and generally comprises an interlayered alluvial
sand and clay sequence to depths of 3.om in the low lying portions of the
site within the creek gully at the centre of the site.

Inspection of the site identified shallow topsoil overlaying a highly dispersive subsoil
along the much of the main waterway corridor adjacent to Precinct A. Upper and mid
slopes appear stable with little evidence of erosion while the lower slopes and
drainage gullies are currently undergoing erosion which is quite severe on the eastern
bank of the waterway (Deebing Creek) across from Precinct A. As outlined in Section
2.4, this erosion is the focus of a broader waterway stabilisation investigation being
undertaken by Stockland.

VEGETATION

Please refer to Ecological Assessment Precinct A — ‘Paradise Waters', South Deebing
Creek Road, Deebing Heights (RPS, October 2010) for details of vegetation.

The broader site has been partly cleared of vegetation with scattered trees and
grasses these areas. Regrowth vegetation exists along the lower slopes adjacent to
the main waterway corridor. This vegetation is currently partially mapped as high
value regrowth vegetation, however much of this is at risk from destruction due to
the major erosion occurring in this location.

The trees in the vicinity of the proposal stormwater treatment bioretention basins
have been surveyed. The larger trees have been preserved as part of the proposed
bioretention designs (refer Section 4.3 and Appendix B).

Paradise Waters Conceptual SMP 10



2.7

7 4
N\ Waterway top
3> / of bank
£
£ 50m buffer to ,!
waterway 2

Figure 6: Existing vegetation and waterways

PROPOSED DEVELOPMENT

Precinct A comprises 150 lots, new roads and balance lot (Lot 9999 — future
neighbourhood centre) within a footprint of 14.024 hectares. Precinct A will be
accessed via an extension to the existing South Deebing Creek Road. Figure 6 shows
the proposed layout and lot types for Precinct A.

Paradise Waters Conceptual SMP 1
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2.8

DESIGN CONSIDERATIONS

The conceptual design of Precinct A aims to optimise the urban layout while being
sensitive to the site constraints. Key design considerations identified for the site are
provided in Table 2.

Table 2: Design considerations

Design Factor ; Considerations

Sitedrainage Main flow channel (waterway)
Discharge to adjoining property (north)
Inflows from external catchments

Riparian corridor buffer
) ) Vegetation retention/enhancement
Ecological Protection - . ;

Prevent/rehabilitate active erosion/scour

Stream stability protection (from urban runoff)

Flood Management Flood flows within and downstream of the site

Integrate stormwater management measures with open
Landscape integration  space and provide improved amenity along waterway
corridor

Paradise Waters Conceptual SMP 13
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STORMWATER MANAGEMENT OBJECTIVES

3.1

CONSTRUCTION PHASE WATER QUALITY

The primary focus of stormwater management during the construction phase is
erosion and sediment control. The stormwater management objectives for the
construction phase take the form of best-practice concentration-based discharge
standards. The performance criteria are limited to those parameters that are directly
linked to construction site activities. As the criteria are discharge standards, they
apply to runoff events or pumped discharges (during dewatering of siltation basins)
from the development site. The criteria for stormwater discharged from the site
during the construction phase are listed in Table 3 and represent our understanding of
the construction phase objectives for medium-large scale construction sites in
Queensland which will be presented in the Draft State Planning Policy for Healthy
Waters.

This document does not propose erosion and sediment control measures for meeting
these objectives. These will be developed as part of the operational works design.

Paradise Waters Conceptual SMP 14



Table 3: Criteria for Stormwater Discharged from Site during construction
phase for medium-large construction sites

Coarse sediment
| Fine sediment (Total Suspended Solids -
| TSS)

Reasonable and practical measures should be taken
to capture runoff from disturbed areas.
Concentrations of TSS in water discharged (either by
runoff or dewatering of siltation basins) should be less
than somg/I.

Turbidity>

Nutrients (eg. N and P)

pH

Dissolved oxygen

| Turbidity in discharge waters should be <10% higher

' Subject to the mobility of specific elements that may |

than receiving water turbidity (measured directly
upstream of discharge point).

Construction phase nutrient management should
occurvia appropriate sediment management. |

be present on site, pH of waters discharged from site
must be between 6.5and 8.5.
Dissolved oxygen concentration > 80% saturation.

Litter and gross pollutants

Hydrocarbons and other
contaminants?

|
Wash down areas

Cations and anions

Stormwater Quantity

Prevent discharge of litter from site entering
stormwater system/internal watercourses by
= Minimising litter production
= Containing litter on site by the provision and
maintenance of rubbish bins with
appropriate lids
Discharge of hydrocarbons and other contaminants
should be prevented from site by:
= At-source control of contaminants.
= Preventing entry of contaminants into
stormwater system or internal watercourses.
= Disposing of waste must to authorised
facilities.
= Storing hydrocarbons according to Australian
Standard AS1940.
= Ensuring that discharged waters have no
visible oil or grease sheen
Prevent entry of wash down water into stormwater
system or internal watercourses that discharge from
site.
As required under an approved Acid Sulfate Soil
Management Plan, including aluminium, iron and
sulphate.
Take all reasonable and practical measures to
minimise changes to the hydrology of the receiving
environment. Protection of in stream habitat and
flood characteristics by:
= managing peak flows for the 1-year and 100-
year AR| event
= managing run-off volumes entering receiving
waters
= preventing uncontrolled release of
contaminated stormwater.

' Compliance release limits for rainfall events less than the design storm event —(based on the 8o%ile 5 day rainfall depth).
Site-specific calibration of turbidity must be performed.
' Refer to the contaminant list in the Environmental Protection Regulation 1999.

Paradise Waters Conceptual SMP
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3.2 OPERATIONAL PHASE WATER QUALITY

The stormwater quality management objectives that apply to the operational phase
of Precinct A have been established considering:

e Ripley Valley Urban Development Area Interim Land Use Plan
e Ripley Valley Structure Plan
e SEQ Regional Plan — Implementation Guideline No. 7

o State Planning Policy for Healthy Waters (DERM, 2010) which applies the load-
based objectives specified in the Urban Stormwater Best Practice Environmental
Management Guidelines (DERM, 2004)

The stormwater quality objectives contained in the above policy are the load based
objectives presented in Table 4. The stormwater management strategy for Paradise
Waters Precinct A has been designed to achieve these objectives.

Table 4: Stormwater quality objectives

Pollutant Discharge Criteria
(% reduction in mean annual load)
Total suspended solids (TSS) 80%
Totafpﬁasghorus(TPS _ ’  60% -
Total nitrogen (TN) ‘ 45%
Gross PoIIutaht;(GP) __] 7 __go% o o

3.3  WATERWAY STABILITY

Given the erosive nature of the soils and waterways on and downstream of the site,
the management of erosion potential of waterways is critical. This is achieved on
Paradise Waters by:

¢ limiting changes in flow rate and flow duration within the receiving waterway
(i.e. controlling the magnitude and duration of erosion-generation and
sediment transporting flows)

» stabilising and rehabilitating waterway reaches which have undergone impact
as a result of land use change or will be impacted upon as a result of land use
change

DesignFlow and Water Technology are current in the process of development a
Waterway Stabilisation Strategy for the whole site to achieve the above.

Paradise Waters Conceptual SMP 16
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3.4

The focus of the waterway stability assessment for Precinct A has been to ensure the
development of this component of the site achieved the following objective as defined
by SEQ Regional Plan — Implementation Guideline No. 7and State Planning Policy for
Healthy Waters (DERM, 2010):

Limit the post-development peak 1-year Average Recurrence Interval (ARI) event
discharge within the receiving waterway to the pre-development peak 1-year ARI
event discharge.

Please refer to Preliminary Waterway Stability Assessment — Paradise Waters Precinct
A (DesignFlow and Water Technology, November, 2010) for details of how this
waterway stability objective is achieved.

FREQUENT FLOW

In urban catchments the average number of surface runoff ‘events' per year can
increase markedly from say 10 events per year for pre-developed (i.e. fully pervious)
conditions to as many as go events per year when impervious surface are introduced
to the catchment and directly connected to the stream. To address this, the frequent
flow objective has been incorporated into the SEQ Regional Plan - Implementation
Guideline No. 7 and State Planning Policy for Healthy Waters and associated
documents to minimise the impact of changes in frequent flow hydrology. The
objectives as follows:

Capture and manage the following design run-off capture depth (mm/day) from all
impervious surfaces of the proposed development:

« with a total fraction impervious 0% to 40%: Capture first 10 mm of run-off from
impervious surfaces

e with a total fraction impervious >40%: Capture first 15 mm of run-off from
impervious surfaces.

Management’ of the frequent flow management volume (i.e. 15 mm multiplied by the
impervious area on the site) can occur by either infiltration, evapotranspiration or
discharge via bioretention (or a combination of these). The management volume is
to be fully available each day i.e. the storage volume needs to be drawn down in 24
hours.

DesignFlow has been involved in the review of this objective for DERM and Gold Coast
City Council. The focus of the review is to:

e identify wording changes in the objective to provide flexibility in compliance;
* confirm where the frequent flow does and does not apply; and
e identify compliance methods.

For the purposes of this assessment the current form of the frequent flow objective is
applied to Paradise Waters, even though it is not clear whether the objective should
apply given the state of Deebing Creek downstream. The compliance method outlined

Paradise Waters Conceptual SMP 17
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in SEQ Regional Plan — Implementation Guideline No. 7 and the Business Case for
WSUD (Water by Design, 2009) has been used. Further ecosystem assessment of the
downstream reaches of Deebing Creek is required to confirm whether this objective
should actually apply for the creek and whether the current form of the objective is

correct.

Paradise Waters Conceptual SMP 18



STORMWATER MANAGEMENT STRATEGY

SUMMARY

Collaboration between Stockland, WSUD specialists (DesignFlow), flood engineers
(Water Technology), civil engineers (Bradlees) and urban designers/landscape
architects (RPS) has ensured that the development plan for Precinct A suitably
informed by WSUD. As a result, the stormwater quality management elements have
been integrated into the conceptual design of the roads, drainage infrastructure,
earthworks, landscape and public open spaces to ensure that the stormwater quality
objectives as set out in Section 3 are achieved.

The stormwater management strategy has been resolved at three scales for Paradise
Waters:

e Structure Plan Strategy — Figure 8 presents the general location of the
proposed stormwater management elements across the whole site. The plan
illustrates regional and local scale stormwater management systems as well
as flood extent, potential flood management locations and waterway corridor
locations. This strategy is being refined as part of future technical
investigations.

e Context Plan (Precinct A and B) Strategy — Figure g presents further detail of
the stormwater management strategy for Precinct A and B. The plan presents
our initial thinking in relation to stormwater management and flooding,
waterway corridors. Importantly the existing dam adjacent to Precinct B is to
be drained and revegetated as a waterway that integrates with stormwater
management and flood detention.

* Precinct A Strategy — Figure 10 presents the details of the stormwater
management systems for Precinct A including catchment areas, location and
size.

Table 5 summarises the key elements of the Precinct A stormwater management
strategy (as illustrated in Figure 10).

Further details of these elements are provided in the following sections. The Flood
Management Plan — Paradise Waters Precinct A (Water Technology, November 2010)
provides details on flood storage requirements.
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Table 5: Stormwater quality management strategy elements

Sub-
catchment
ID

Area
(GEY)

Land use
category

Water savings

Water quality

Urban residential Rainwater tanks Bioretention (Bio A)
B 2.48 Urban residential Rainwater tanks Bioretention (Bio B)
C 2.03 commercial To be confirmed at
detailed design Bioretention (Bio C)
D 0.29 Road reserve -
E1 5.16 Urban residential Rainwater tanks . . i
- . - Bioretention (Bio E)
E2 4.00 Urban residential Rainwater tanks

Paradise Waters Conceptual SMP

20




Legend

— e Brundaty
ans Precect Goundates
B Loear Pack

o Lowpan

N ValetwayEilgs Parkhifnidy
Conseraton

1 500m wakistia catchiment
=== Waterway Comoor
—= Walerway Contrvine
—= WVaterway Top el Bank - at
= Emtng Flood Extent (10057 ARY) i

=P suns Crcmers,

— Exmtng Dam - wal 16 50 rosaned.
a1 be draned and revegetsied

Figure 8: Structure Plan Management Strategy

Paradise Waters Conceptual SMP 21




Local ParkPocket Park » 3
: Beretarton Bosn . :%ﬁ
Ooon Space
Bl Open Space - Biorstenbon
Residurnal Area (180wma)

%

=== Walersay Profored Corerelne ’ %

=3 Drainage Fow Diecaon
IOverland Fiow

ol | P

= Ernbng Fiocd Exterd (100 yv AR()

[ES] Futm Cormtructed Wirksnd.
{Bustiect o utute desicr]

EXISTING RURAL RESIDENTIAL

Enserigl

Catchnent
e )

FUTURE DEVELOPMENT

WD) oy

Eaterral

L p——{

29.4na}

FUTURE DEVELOPMENT

Refer to Figure
10 for correct
catchment
extents

Figure 9: Precinct A & B Stormwater Management Strategy

Paradise Waters Conceptual SMP 22



Bioretention Basin B

. 280m? (plus batters)
Bioretentlon BasinA

320m? combined

{f with 1100m? ﬂaT I
/ storage (plus ba ersl
f\\ |

i =iC : . I S Waterway
' Ty 57 \ % ; : (topofbank)

| Deebing Creek

) >
A 50m buffer to
-1 waterway

\

CATCHMENT C
2.03ha

Bioretention Basin C
290m? (plus batters)

> 12_Ji43/. g < P M A7 North
s _ 7 ; 0.29ha (discHarge
ta Bio C) LEGEND
== == Catchment boundary
: LYY k& - .| @@ Bioretention basin
'.'...' - ; - .M § -~ 7g

> «vexsp Point of discharge

" FUTURE CATCHMENT E2
4.00 ha (discharge to Bio E)

\m wesms== Stage boundary
' Bioretention Basin E

950m? (plus batters) mmemSSt Precinct boundary

| i
e POy l 1

Refer to bioretention concept designs (Appendix B) for details on each basin

Figure 10: Precinct A Stormwater Quality Management Strategy
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4.2

4.3

RAINWATER TANKS

All dwellings will be provided with a rainwater tank in accordance with the
Queensland Development Code. Tanks will be connected to washing machine cold
water, toilets and outdoor taps. Due to the rainfall patterns experienced in Ipswich,
tanks will invariably be supplied with trickle top-up or backup to ensure internal
connected uses can continue during dry periods. Minimum tank volumes for the
relevant dwelling types in Precinct Aare provided in Table 6.

Table 6: Rainwater tank capacity requirements

Dwelling Type Minimum Tank Minimum
Capacity Connected Roof

Catchment

Attached dwellings and medium KL
density dwellings . 50% or10om?
-Detached dwelling _ _|_ skl

While the primary objective for installation of rainwater tanks is water conservation,
the capture and reuse of roof runoff from each dwelling provides an overall reduction
in the pollutant load discharged from the site.

BIORETENTION BASINS

Bioretention basins will provide the stormwater treatment and frequent flow
management for Precinct A. Preliminary bioretention design has been based on the
WSUD Technical Design Guidelines for SEQ (Water by Design, 2006). Key design
parameters for each of the basins are provided in Table 7. MUSIC modelling of these
basins confirms the performance to meet the water quality objectives for the site as
described in Section 5.

Table 7: Bioretention design parameters

Para_meter éioretention VBasin

Bio B BioC | BioE*

Filter area (m2) 448 248 244 916

Extended detention depth (m) N 0.3 | 0.3 ] 0.3 0.3 o

Filter dépth (m) 0.5 0.5 OE 0.5
Tydr;\ulic conductivity (mm/hr) 200 200 | 200 | 200

* This bioretention may be split into two systems subject to detailed concept design

The bioretention basins are located at the low point within each sub-catchment and
will accept flows from piped drainage networks serving each of these catchments.
The areas provided in Table 7 are the filter media only. The total footprint of the
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bioretention basins needs to consider the filter area, batters, sediment forebay(s),
maintenance access and discharge structures.

For the purposes of this Stormwater Management Plan we have developed detailed
concepts and sections for all the bioretention basins. This has been provided to
illustrate that there is available space in the urban design for the bioretention basins,
the catchment can drain to the basins, there is enough level through the bioretention
system to function effectively and how flows will enter the receiving waterway.

Some points to note:

e The basins have been located to minimise the removal of existing vegetation. In
some cases regrowth vegetation may be removed for the bioretention systems.

» Bioretention A is co-located with a flood storage. Initial assessment of the
bioretention system and flood storage indicates a total footprint of ~1500-
2000m* including surrounding batters. There is 2300m? provided in the urban
design for these system.

» Bioretention B may be partly located within the som waterway vegetation
corridor. However, there is no vegetation present at this location and the
bioretention system will be created to compliment the buffer/corridor function.

» The discharges from the bioretention basins will be managed to minimise the
risk of erosion at the interface with the receiving waterway. This will be
generally achieved using approaches outlined in Brisbane City Councils
Stormwater Outlets in Parks and Waterways (version 2). This includes reducing
energy with the outlet pit by deepening to the pit to ensure flows enter the
waterway close to the invert level and providing stabilisation to the bed and
backs of the discharge interface with the waterway.
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5 PERFORMANCE ASSESSMENT (MUSIC MODELLING)
MUSIC modelling has been conducted to quantitatively assess the performance of the
proposed stormwater quality strategy. MUSIC version 4.0 was used for the
assessment and the parameters have been established in accordance with the MUSIC
Modelling Guidelines for South East Queensland (Water by Design, 2009) as shown
below.
51  MODELSTRUCTURE
The model adopts the split catchment approach which accounts for the variability of
pollutant generation from different surfaces. Table 8 provides a summary of the data
on which the model is based.
Table 8: MUSIC model data summary
Input ' Data used in modelling
Rainfall station Amberley AMO (Station 40004)
Tirn_ezep 6 minute
Modelling period 1990 t0 1999
Mean annual rainfall 854 mm o N
Evapotranspiration Monthly Mean PET
Rainfall runoff parameters Urban Residential N
Pollutaﬁaaxport parameters | Urban Residential 7
 Allinformation above has been sourced from Water by Design, 2009 ) )
5.1.1  Catchment Data

The development has been split into 5 sub-catchments representing Precinct A plus a
portion of the future stage to the south which will ultimately drain to the Precinct A
bioretention basin. Each of the sub-catchments has been assigned areas and
imperviousness based on measurements from the development layout plans. Roof
area within each of the catchments has been assumed to represent 50% of the lot
area in absence of any measurable area. Summary catchment data is provided in
Table g with full catchment split details provided in Appendix A. The MUSIC model
layout and catchment delineation is shown in Figure 11.
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Table g: MUSIC catchment data

Catchment ID
Catchment (ha)

3.46

27

2.77

44

Lot count

6o

89

60

6o

4.00 ‘ 18.03
58 [ 204

60 Lﬁz

scaled directly from

Imperviousness (%) 53
Note: Precinct A comprises 150 lots. Lots numbers for future 'stage (catchment E2) are

E1 based on area.
Bioretention systems have been sized to meet pollutant load reduction targets from
the subject development only. Therefore no external catchments are included in the
MUSIC analysis. Where external catchments discharge into Precinct A, pipes and
hydraulic structures will need to be sized accordingly to manage additional flows.
These flows will still enter the bioretention basins but the basins have sized to achieve
the objectives for the Precinct A development catchments only. This will result in
treatment of the small untreated external catchments as well, therefore, providing a

higher protection to Deebing Creek.

Channel

Channel

Channel

Figure 11: MUSIC catchment delineation and model layout
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5.1.2

5.1.3

5.2

Rainwater Tanks

The derivation of demand from rainwater tanks within each lot has adopted the
assumptions in Table 10 based on data provided in the MUSIC Modelling Guidelines for
South East Queensland (Water by Design, 2010).

Table10: Rainwater tank demands

Data /alue ~ Comment

Occupancy
-single dwelling lots 2.8 p/dwelling | Detached dwellings
-multi-dwelling lots | 20 p/dwelling = Attached dwellings
7Daily indoor demand B 47 LIDE | Assumes full use of water savingdé;/it_és_
HAnnuéI outdoo?d“er_na_aj i 54é FnFn?’vr ‘ Ap_plgd to 75% ofiéutdoor pervi_ous_area
of lots only

Rainwater tank volumes were combined for the respective sub-catchments in
accordance with the procedure detailed in the SEQ MUSIC Guidelines. This accounts
for the different size tanks for attached/detached dwellings. In addition, the indoor
demands were assigned on a per dwelling basis while the outdoor demands were on a
per lot basis only. Full details area provided in Appendix A.

In the current conceptual model, no rainwater tanks have been used in the balance lot
(future neighbourhood centre) nodes (Catchment C) as there are no details available
on the type or sizing of this development. The bioretention sizing in this catchment
therefore provides the most conservative conceptual design. Future design of this site
will require compliance with the Queensland Development Code Mandatory Part 4.3.

All other model parameters for rainwater tanks are provided in Appendix A and
generally represent the combined tank volume for the respective catchments in
accordance with the methods in the SEQ MUSIC Guidelines.

Bioretention Basins

The bioretention basins were modelled in accordance with the MUSIC Modelling
Guidelines for South East Queensland (Water by Design, 2010).

STORMWATER QUALITY RESULTS

The results of the MUSIC modelling for the proposed development are shown in Table
1 with full details of the model provided in Appendix A.

The results indicate that the proposed WSUD strategy for stormwater management
meets the design objectives for pollutant load reduction from urban residential sites.
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Table 11: MUSIC model results — stormwater quality

Catchment  Stormwater Treatment

Pollutant Load

‘ . Reduction (%)
Area Treatment Extended Filter % TSS TP TN
[ (ha) Detention Area Catchment
| ! (m) (m?) area
'y 4.07 Bio A ‘ 0.3 320 1.0 88.6 | 742 | 48.2
Tl S S— e —— y W | —
B | 2.48 BioB 0.3 280 1.0 90.2 | 76.7 | 53.0
C 2.03 )
7 — BioC 0.3 290 1.25 86.6 72.2 43.3
D 0.29
E1 | 516 . \
— —— BioE ‘ 0.3 950 1.0 90.0 | 76.9 52.1
E2 | 4.00
Total Site Reduction (%) | 89.3 | 75.5  49.5 |
Site Objective (%) | 8o 60 45 |
FREQUENT FLOW RESULTS
Compliance

The frequent flow objective requires the first 10 or 15 mm of rainfall that falls on
impervious surfaces to be captured and managed. The capture and storage volume
must be available each day (drained within 24hours) through a combination of
management approaches:

reuse

diversion

infiltration

L]

evapotranspiration

discharge via bioretentiom

For most development situations in Queensland, reuse (with the exception of
rainwater tanks), diversion, infiltration and evapotranspiration of this volume of

' Note that the management methad involving disposal of the capture volume by discharge through a
bioretention system to the receiving waterway is an acceptable solution as defined by WSUD: Developing
design objectives for urban development in South East Queensland (SEQ HWP, 2006), Queensland Best
Practice Environmental Management Guidelines - Urban Stormwater Technical Note: Derivation of Design
Objectives (DERM and EDAW, 2009) and agreed by Dr Chris Walsh (Monash University). Recent research
indicates that discharging the capture volume through a bioretention system does provide some level of
hydrologic management but may not provide a suitable level of management to ensure protection high
environmental value ecosystems which are sensitive to frequent flows (Walsh et al., 2009). Further
technical investigation of frequent flow objective and compliance requirements is underway.
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g

water is not practically possible without connection to external locations (e.g. piped
to other high water users, pipe diversion or connection to an aquifer system).

Therefore for Precinct A we have adopted the bioretention compliance approach plus
inclusion of allotment rainwater tanks. It is noted however that this compliance
methodology while an accordance with current guidance, is likely to change in the
near future following a current review of the frequent flow objective and compliance
approaches

The bioretention compliance approach requires that a volume of water, equivalent to
the first 1smm runoff from impervious areas in a day, passes through the filter media
of the bioretention system. In order to ensure the correct volume of water is able to
infiltrate, storage in the form of extended detention is provided above the
bioretention system’s surface.

Bioretention systems drain rapidly because the saturated hydraulic conductivity of
bioretention filter media is generally around 200 mm/hour. This is faster than the
draw-down rate required to drain the frequent flow volume in 24 hours. If the volume
can be drained faster than over 24 hours, the storage size can decrease to achieve the
same outcome.

Modelling

Modelling was undertaken to determine how bioretention systems, sized to meet the
stormwater quality objectives for their respective catchments, would perform (in
conjunction with rainwater tanks) in meeting the frequent flow objective. Testing
was conducted as per the steps outline below using MUSIC model described in the
previous section.

The following steps were used in the modelling:

1. The percentage of annual runoff that the first 15 mm of daily runoff from
impervious surfaces represents was calculated.

2. The volume of roof water captured and reused from rainwater tanks was
determined.

3. The proportion of annual runoff that passed through the filter media a
bioretention system sized to meet best practice stormwater quality objectives
was calculated.

4. If the percentage of annual runoff that is captured in rainwater tanks and
passed through the bioretention system filter media was greater than the
volume calculated in step 1, the frequent flow management objective is
deemed to have been met.

5. If the frequent flow objective was not met, additional storage above the
bioretention system must be provided.
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Results

The results of the modelling are shown in Table 12 which indicates the frequent flow
objective is achieved via the bioretention approach. While rainwater tank capture
results have also been included, the bioretention systems alone provide sufficient
management of frequent flows. As mentioned previously the compliance
methodology associated with the frequent flow objective is being reviewed at the
moment but as it stands the bioretention basins (plus rainwater tanks) in Precinct A
ensure compliance with the current method.

Table12: MUSIC model results — frequent flow

: Catchment
Scenario ‘ ; C/D Ei/E2

Total runoff generated from developed
catchment

TOTAL

(ML/yr) | 14.0 12.4 14.2 42.3 82.9

_Developedflovia;generatedIess;first15mm (ML._fvr) 6.89 ' 5.42 5.98 ' 18.5 36.8

1. Required capture/treatment volume
(first 15mm)

(ML/yr) | 7.11 6.98 8.22 23.8 46.1

(% of total runoffgeneratéd) % 51% 56% 58% 56_% | 56%
2 Rainwater tan k—capture 7 (ML/yr) | 1.35 2.1E o} 6.54 | 10.04
(% of total runoff generated) % 10% 17% 0% 15% 12%
3. Volume treated through bioretention | (ML/yr) 10.41; 78.55 1.51 _36.14 60-(;6 i
a (% of total runoff gener;ated) % 75% 69% 81% 7;% _7375 !
capure rsaced vl fSekn 513> Ves | Yes | Yes  Yes | Yes
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CONCLUSION

A stormwater management strategy has been developed for Paradise Waters Precinct
A that delivers best practice objectives for urban stormwater quality improvement
and frequent flow management, thereby affording appropriate protection to Deebing
Creek.

The Precinct A strategy generally complies with the environmental and sustainable
development requirements set out in the Ripley Valley Urban Development Are
Interim Land Use Plan and is particularly focussed on delivering sound outcomes for
the protection of Deebing Creek ecology and waterway stability.

Detailed concepts of the proposed bioretention basins have been developed to
provide certainty that there is sufficient space for the basins and to illustrate that
stormwater can drain into and out of the basins. The proposed stormwater
management systems have been designed to integrate with the flood management
and initial waterway stabilisation considerations for the site. Refer to the following
for details of flood and waterway stability:

e Flood Management Plan — Paradise Waters Precinct A (Water Technology,
October2010)

e Preliminary Waterway Stability Assessment — Paradise Waters Precinct A
(DesignFlow and Water Technology, November, 2010)

The primary outcome of the stormwater and flood management strategy for Precinct
A is that the stormwater quality, waterway stability, frequent flow and flood
management objectives are achieved. Therefore the development of Precinct A can
occur in the knowledge that the waterway within and downstream of the site is
protected.

However, Stockland do recognise that the broader Paradise Waters site requires an
integrated stormwater, waterway and flood management strategy to ensure these
objectives are achieved for the whole site. Therefore, ongoing investigations are
occurring for the broader Paradise Waters site beyond Precinct A to ensure the
combined impact of staged development is assessed appropriately and mitigation
strategies developed early to guide further conceptual and detailed design of these
areas. Specific investigations include:

e Waterway Stabilisation Plan
e Master WSUD and Stormwater Management Plan
e Master Flood Study

The findings of these broader investigations are likely to be available in about 4-5
weeks from the date of this report and will be presented to Urban Land Development
Authority in the coming months.
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It is expected that minor adjustments to the Precinct A stormwater management
designs may occur as part of detailed design for the Operational Works certification
process. Any changes will be clearly identified and explained in the form of "WSUD
Functional Design Reports” for each of the development stages. The reports will
provide detailed description of the design and associated calculations along with
detailed MUSIC modelling.

Design development and detailed design of the WSUD Strategy will be undertaken in
accordance with South East Queensland WSUD Engineering Guidelines. In addition to
the landscape and civil drawings the following documentation will be produced as
part of the design development and detailed design for Operational Works
certification:

e WSUD Design Report OR Detailed Stormwater Management Plan

A description of key functional elements

e Refined modelling

e Relevant WSUD Specifications and calculations

e Detailed Sediment and Erosion Control Plan

e W5UD Construction, Establishment and Handover Methodology

e WSUD Maintenance Plans for the specific WSUD elements
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r APPENDIXA  MUSIC MODEL
)

Thefollowing tables provide the relevant data used in the MUSIC model for Precinct A.
These reporting tables are in accordance with the MUSIC Modelling Guideline for
South East Queensland (Water by Design, 2009).

Table A1: Meteorological and rainfall runoff data reporting table

Input Data used in modelling

Rainfall station Amberley AMO (Station 40004)

Time step . 6minute

Modelling period 1990 t0 1999 o
Mean annual rainfall (mm) ' 854 mm

Evapotranspiration Month_ly Mean PET (Water by Designi, 2009)

Rainfall runoff parameters i Urban Residential (Water by Desigr_L 2009)

Pollutant export parameters ‘ Urban Residential (Water by Design, 2009)

Table A2: Catchment definition reporting table

Catchment ID Area (ha) Land use Total impervious (%)
A 3.46 Urban Residential | 53%
B 2,-; o Urban Residential 60%
. _ 2.03: : ~ Commercial* ' 89%
D o_.zg Urban Residential — 60%
E1 R 5.47 ~ Urban Residential . 60% a
E2 4.00 ' Urban Residential (future) . 60% D
TOTAL 18.03 62%

* Future neighbourhood centre.
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Table A3: Catchment split reporting table

Catchment ID Area (ha) Surface Type Fraction impervious
(%)
A 1.359 Road Reserve 60%
0.304 Roof to tank . 100%
0.304 a Roof to drain 100%
0.607 Ground level 20%
0.623 Park 20%
E 0.870 Road Reserve 60%
0.492 Roof to tank 100%
0.492 Roof to drain 100%
il S o._984 B Ground level 20%
C 0.610 Road Reserve 75% ]
i 0.508 Roof to tank 100%
D i - 0.508 Roof to Ea-in- S ;00;%: -
0.406 Ground level 80%
D 0.291 Road Reserve 60% i
E1 2.406 ' Road Reserve 60%
0.816 Roof to tank 100%
a 0.816 Roof to drain 100%
1.632 Ground level 20%
I 2 1697  RoadReserve | 60%
0.576 Roof to tank 100%
0.576 Roof to drain 100%
i 1.151 Ground level 20% i
TOTAL 18.026 62%
Table A4: Bioretention Basin node reporting table
Parameter Bio A Bio B Bio C Bio E
Surface area (mz2) 320 280 290 950
Has the filter area been calculated appropriately? 7 Yes, equal surface area method
Extended Detentfion Depth (m) | 0.3 0.3 0.3_ 0.3
Filter area (mz2) - 320 280 290 950
Saturatemﬂ?ydraulic conductivity (mm/hour). 200 200 200 200
Filterdepth(m) - | o5 | os os | os
Filter Median Particle Diameter (mm) 0.45 0.45 0.45 0.45
Overflow weir width (m) 4.8 4.8 4.8 4.8
Seepage Loss (mm/ hr) : o 0 o] o)
Confirmation that K and C* remain default? Y Y Y y
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Table As: Rainwater tank node reporting table

Tank Parameter - A_Tanks El_Tanks | E2_Tanks

| B_Tanks

| Volume below overflow (kL) 316 224

| Depth above overflow (m) 0.2 0.2 o2 1 o2
Depth below cverflow and v oy ' Y y
pipe scaled appropriately? |
Surface area (mz2) 54 88 \ 158 n2
Overflow pipe diameter (mm_) (. Ezo ' 7665 J 889- - 748 i
rigationodhen purposes v |y v

" Indoor connections R Launay and toilet a
Indoc_arcﬁmand (kL/day) - 3.55 _573——| - 10.477 _r 7.37 -
Outdoor demand scaled by 18:63.2 T 2917? = 5068.7 B 73;06.6 e
PET - Rain (kL/yr)
e e | ¥ v | -

Additional assumptions used in determining water demands (Water by Design, 200g)
- 2.8 people perdetached dwelling

-2.0 people per attached dwelling

-471/p/day demand (toilet/laundry) for full water saving devices installed

- Outdoor irrigation of 548 mm/yr (average of 1.smm/day) applied to 70% of pervious
area of lots.

- Qutdoor reuse scaled by PET-rain
- Each house provided with 3 or skL tank as per QDC MP 4.2 and 4.3

- Modelled overflow pipe diameter as per SEQ MUSIC Guidelines (Water by Design,
2009)
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Table A6: Stormwater quality modelling results reporting table

= ¢ PO 3 0 @ 0 Red 0 Red 0 date
D g g g achieved Qua
ODb
A TSS 3000 343 2657.0 88.6 =
TP 6.05 1.56 4.49 74.2 %’
TN 281 14.5 13.6 48.2 =
77877 i TS‘:_'a o 2840 278 ”2562 9735 E
P 5.47 1.27 4.20 767 _g &
TN 25.7 12.1 13.6 53 E E
¢/ | Tss ' 2890 388 2502 : 86.6 %é‘
TP 7.7 2.14 5.57 72.2 83
E1/E2 TSS 9210 921 8289 90 gr
TP 18.4 4.25 14.15 76.9 %
TN 87.5 1.9 45.6 52.1 =
TOTAL TSS 17900 1930 15970.0 89.3 80
TP 37.6 9.22 28.38 75.5 60
TN 187 94.2 92.8 49.5 -45

Sensitivity Analysis

The results below show the performance of the overall WSUD strategy when all
bioretention basin saturated hydraulic conductivities are reduced from 200 mm/hr to
50 mm/hr. The results taken from the total catchment discharge show only minor
changes to the overall treatment efficiency compared to the results in Table A6.

Table A7: Bioretention sensitivity reporting table

Catchment  Pollutant | Inflows Outflows  Reduction Reduction Water
ID (kglyr) (kglyr) (kglyr) achieved Quality
(%) Objective
(%)
TOTAL TSS 17700 2280 15420 87.1 8o
TP 37.5 8.8 29 76.5 60
TN 188 04.8 93 49.5 45
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APPENDIX B DETAILED BIORETENTION CONCEPTS
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