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certify that the land comprised in this plan was surveyed

RPS Australia East Pty Ltd (ACN 140 292 762) hereby
by the corporation, by David Andrew ALLEN,

surveying graduate, for whose work the corporation accepts
responsibility, under the supervision of Andrew Collin GARRETT,
cadastral surveyor and that the plan is accurate, that the
said survey was performed in accordance with the Survey
2003 and associated Regulations and Standards and that

and Mapping Infrastructure Act 2003 and Surveyors Act
the said survey was completed on

(ING/OrW) 0806¢L 14vaa




DRAFT 139080 (MJC/BNE)

Land Title Act 1994 ; Land Act 1994 SURVEY PLAN Sheet| of
Form 2| Version 4 \>>0 | 2
2%
(O] %SAIEE «
O~ S — 5{3 §
® .28
- =) 4 oo
N || w o < o fe
c o = > ©
X o = z 0 22
2 b X % o
Z s t||l=<t 52
- 0 S0k & T
n = oa< > g
(%) SE Ook W<
w = s AsZ O«
O 5o o< U§J e}
Z - o <Z( o €
w o 205 9 g
= . & zgW 9o o ~+
S <g> a2 < =
=] Je W o o)
N oo <A E%
NN S
ER (i
<|®
N \
g
&G
'S k >
() Qv
S
'S S|l Q
I2e (%]
SR
=|3|s
W
3
S| |
ol
G
R
- Z
= E o
S —— ¢
Q ] E
- E 8
58
—— RN
H -~ 9
Q
~
° s
RS
N IS <
3253 S
~
0|R JSIR 3o
Y oo %)
e N NN (SR
SIY asak O E
Bz 90 S
AN
(%) M NN
X518 8288
ElS|S onRs N
3 o
[
b . bies Q
oY FTUND “
& XNSKS
Qly Nodh
g e TRNY
<
&
Wl s ee§8
Wl (e 8§8%©
X|o|®Rcg S8
I ) S
3°338e
et
© ©°gg
=
S~ ~w~w—Mm
%)
0 I I 130 I I I | 60 I I I | 90|m
0 | | | | 50|mm | | | 100|mm | | | 150|mm  State copyright reserved.
RPS Australia East Pty Ltd (ACN 140 292 762) hereby Scale: .
certify that the land comprised in this plan was surveyed P LAN OF I ¢ 600
by the corporation, by David Andrew ALLEN, .
surveying graduate, for whose work the corporation accepts LOTS 1 -9 Fomat:  STANDARD
responsibility, under the supervision of Andrew Collin GARRETT,
cadastral surveyor and that the plan is accurate, that the o
said survey was performed in accordance with the Survey Cance///ng LOl‘ / 0 / on SP 3095 / 4

and Mapping Infrastructure Act 2003 and Surveyors Act
2003 and associated Regulations and Standards and that
the said survey was completed on
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............... Date Meridian: MGA (Zone 56) Vide SP297847 purvey  NO
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1.1

INTRODUCTION

Engeny Water Management (Engeny) has been engaged by Redland Investment
Corporation (RIC) to produce a Site Based Stormwater Management Plan (SBSMP) and
Flood Impact Assessment (FIA) for Stage 1 of the Weinam Creek PDA development,
comprising:

® Material Change of Use — Car Park and Undefined Use (Bridge).
® QOperational Work — Tidal Works, Vegetation Clearing, Filling and Excavation.
®  Reconfiguring of a Lot — 1 into 11 lots.

The works as described above are broadly limited to Lot 3 on RP67164, accessed from
Moores Road, Redland Bay (the Site). The Redland City Council (RCC) Planning Scheme
Version 7.2 (2018) indicates that the Site is affected by the Flood Prone, Storm Tide and
Drainage Constrained Land Overlay.

The following is a summary of the scope of this SBSMP and FIA:

®" Provide details of the stormwater quantity management strategy for the proposed
development.

® Provide details of the stormwater quality management strategy for the proposed
development.

®  Undertake a flood impact assessment of the proposed earthworks associated with the
development.

" Prepare a report on the stormwater management strategy and outcomes from the
flood impact assessment.

This report revision is in response to the Information Request (IR) (ref. DEV2018/969,
dated 26 October 2018) received from Economic Development Queensland (EDQ). Note
that one stormwater management plan has been developed to address both the Carpark
MCU and the ROL to allow for cumulative assessment of flood impacts from both the
carpark and ROL.

Existing Site Characteristics and Proposed Development

Lot 3 on RP67164 is currently open space (predominantly), with a history of previous
agricultural use. The Stage 1 application involves introducing public car-parking space
and a bridge connection to the northern side of Weinam Creek. The development layout is
provided in Appendix A. The remainder of the lot will consist of 9 residential lots and a
superlot for future development.

Job No. M7189_001 Page 1
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2. FLOOD IMPACT ASSESSMENT

The proposed Stage 1 development is located adjacent to Weinam Creek in close
proximity to the outlet to Moreton Bay. The development is affected by the Redland City
Council (RCC) Flood Prone, Storm Tide and Drainage Constrained Land Overlay, as
shown in Figure 2.1. As earthworks are proposed within this mapped overlay, a flood
impact assessment is required to indicate that the development has the necessary flood
immunity and that no adverse flood impacts are expected following development.

1 Flood Prone, Storm Tide and Drainage Constrained Land

| Storm Tide Area
Flood Prons Area

SMBI Flood Prone and Storm Tide Area

[ DCrainage Constrained Land

Figure 2.1 RCC Flood Prone, Storm Tide and Drainage Constrained Land Overlay

A TUFLOW 2D hydraulic flood model for Weinam Creek has previously been developed
by Engeny in 2016 for RCC as reported in Moogurrapum & Weinam Creeks Flood Study
(Engeny, 2016). This model has been utilised for the flood impact assessment of the
Stage 1 development.

2.1 Existing Scenario and Constraints

The adopted TUFLOW model covers the entirety of the Weinam Creek catchment from
Cleveland Redland Bay Road to the creek mouth. The model inflows applied are
hydrographs exported from the XPRAFTS hydrologic model built for the Moogurrapum &
Weinam Creeks Flood Study (Engeny, 2016). The adopted downstream tailwater level

Job No. M7189_001 Page 2
Rev 2 : 22 November 2018
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was the Highest Astronomical Tide (HAT) Level for Moreton Bay of 1.57 m AHD. Model
details such as adopted Manning’s ‘n’ roughness values, structure details and model
layout can be found in the Moogurrapum & Weinam Creeks Flood Study report (Engeny,
2016).

2.1.1 Existing Scenario Results

The existing scenario model was simulated for the 1:2, 1:5, 1:10, 1:20, 1:50 and 1:100
AEP flood events for the critical durations in the vicinity of the development; the 90 minute
and 120 minute storm durations. The existing scenario flood depth and flood height
mapping for the 1:100 AEP flood event is provided in Appendix B.

A summary of the key flood levels applicable to the development are summarised in Table
2.1.

Table 2.1 Key Flooding Constraints

Parameter Flood Level (m AHD)

1:100 AEP Flood Level 2.7m AHD to 2.1 m AHD (varies with hydraulic grade of
Weinam Creek)

RCC Storm Tide Level 2.4 m AHD

RCC 2100 Storm Tide Level 3.22 m AHD?

IRedlands City Plan Version 1.0 (RCC, 2018).

2.2 Developed Scenario

The only alteration made to the TUFLOW model to reflect the post-development scenario
is the proposed earthworks associated with the development. An earthworks model
provided by NAXOS Engineers (supplied 27" August 2018) reflecting the proposed
development levels was incorporated into the topography of the TUFLOW model and the
model was re-simulated to quantify the differences in flood levels and extents for the pre
and post development scenarios.

2.2.1 Developed Scenario Results — Flood Immunity

The following sections address the required and modelled flood immunity of the various
components of the Stage 1 development.

Car Park

The proposed car park has generally achieved 1:100 AEP creek flood immunity. The
1:100 AEP flood depth and flood height mapping are provided in Appendix C.

Job No. M7189_001 Page 3
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A portion of the car park located to the west of the access road and a portion of the
access road will be inundated in the 1:100 AEP flood event. However, an assessment has
been undertaken on the subsequent depth x velocity (DxV) product in relation to the
vehicle safety limits in the Queensland Urban Drainage Manual (QUDM) (IPWEAQ, 2017).
Table 7.4.5 of QUDM specifies a DxV product limit of 0.45 m?%/s for vehicle safety in
transverse flow where there is no risk to life. Figure 2.2 shows the subsequent DxV
product mapping for the 1:100 AEP flood event over this portion of the car park. Generally
the DxV product does not exceed 0.2 m?/s, with an isolated area in the western-most
corner where the DxV product reaches 0.25 m?/s. Sensitivity analysis on the earthworks
level has shown that full immunity (i.e. completely dry) of the access road in the 1:100

AEP flood event cannot be achieved without causing significant flood impacts to Moores
Road.

=i —

bu 7"'. "' o
aces '

U~

’~h " . i’ epth x Velocity Product

S < AR (m2/s)
s S O SN | = <020

? =Y ﬁa\“~' 0 0.20to 045

s HOORES by ) ™ 0.45100.60

32 S TP R e 0.60 t0 0.80

- - ~ ‘ ‘ == 0.80101.00
A J,l‘ e —— | = >100

Figure 2.2 1:100 AEP DxV Product Mapping

Furthermore, signage will be provided for this area of the car park indicating that the car
park is subject to flooding and that parking is restricted to short term basis. Therefore, the
placement of vehicles in this area will not likely result in any private property damage, with
the above DxV results indicating that vehicles are unlikely to be displaced and inundation
of up to a maximum of 0.4 m in the 1% AEP flood event is expected.

Job No. M7189_001 Page 4
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Regarding the Redlands Storm Tide level of 2.4 m AHD, the development layout in
Appendix A shows that the car park is generally at 2.4 m AHD or higher. Where some
inundation is expected due to storm tide, the extent of inundation will be limited to the
swales between the car parking rows and the low velocities expected in such an event will
ensure that the DxV product is within the limits specified in QUDM (IPWEAQ, 2017).

Proposed earthworks for the carpark are illustrated in Appendix A.

Pedestrian Connection

Regarding the immunity of the pedestrian connection, the requirement for 1:2 AEP flood
immunity is generally achieved, with safe passage for pedestrians expected up to the
1:100 AEP event due to the DxV product not exceeding 0.4 m?/s, as specified in section
7.4.6 of QUDM (IPWEAQ, 2017). Refer to Figure 2.2 for the 1:100 AEP DxV mapping.

The 1:2 AEP flood depth mapping is provided in Figure 2.3.
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Figure 2.3 1:2 AEP Flood Depth
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Internal Road

The internal road has achieved a 1:20 AEP flood immunity, as requested by RCC during
the pre-lodgement process. The 1:20 AEP flood depth mapping is provided in Figure 2.4.

#

!
L -

L al
.

*

00to 0.2
02to0.4
0.4t00.86

- 0.6t00.8
|l 08t 1.0
Bl 10t040
B 40

Figure 2.4 1:20 AEP Flood Depth
Residential Lots

The minimum level specified for the pad for both the superlot and the 9 residential lots is
3.22 m AHD, in accordance with the RCC 2100 Storm Surge Level. The future Finished
Floor Levels (FFL) of dwellings on these lots will have 300 mm freeboard above the RCC
2100 Storm Surge Level, resulting in a minimum FFL of 3.52 m AHD. Proposed
earthworks for these lots are illustrated in Appendix A.

Job No. M7189_001 Page 6
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Bridge

The bridge connection from the car park to the northern side of Weinam Creek has been
designed so that the entirety of the structure is situated above the 1:100 AEP level, with
the underside of the structure at 2.0 m AHD. Thus, the structure is not expected to cause
adverse flood impacts. The deck is expected to be at a minimum of 2.4 m AHD to ensure
immunity of the structure even in a Storm Tide event causing a water surface level of
2.4 m AHD. The bridge structure is shown conceptually in Figure 2.5.

3

m— Ground

2.5 -\
T\

/ Elevation

=
)]

IJ e Developed

Scenario 1:100
AEP Water
Surface

[

Elevation (m AHD)

o
n

Elevation
----- Bridge
A

\ L\ / Underside

60 70 M% \eﬂ""’no 120 130

Distance (m)

Figure 2.5 Conceptual Bridge Elevation

2.2.2 Developed Scenario Results - Flood Impacts

Flood impact mapping for the full range of flood events can be seen in Appendix C. A
summary of the modelled impacts is provided in Table 2.2.

Table 2.2 Summary of Flood Impacts

Flood Event

1:100 AEP

Observation

A minor impact on the northern side of Moores Road is observed up to 14 mm. Moores
Road is already inundated in the 1:100 AEP flood event in the existing scenario and the
total depth in the 1:100 AEP developed scenario in this location is 140 mm, which
indicates that the road is still trafficable in accordance with Table 7.4.4 of QUDM.

Impacts are generally contained to Weinam Creek extent with the exception being the
local overland flow path from Meissner Street, where impacts up to 210 mm are expected.
This location is discussed in greater detail following this table.
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Flood Event Observation
1:50 AEP Impacts generally confined to the existing Weinam Creek extent of inundation, with the
exception of the Meissner Street overland flow path where impacts of 220 mm are
observed.
1:20 AEP Impacts generally confined to the existing Weinam Creek extent of inundation, with the
exception of the Meissner Street overland flow path where impacts of 220 mm are
observed.
1:10 AEP Impacts generally confined to the existing Weinam Creek extent of inundation, with the
exception of the Meissner Street overland flow path where impacts of 220 mm are
observed.
1.5 AEP Impacts generally confined to the existing Weinam Creek extent of inundation, with the
exception of the Meissner Street overland flow path where impacts of 200 mm are
observed.
1:2 AEP Impacts generally confined to the existing Weinam Creek extent of inundation, with the
exception of the Meissner Street overland flow path where impacts of 200 mm are
observed.

An additional analysis of impacts on a lot-by-lot basis is provided in Table 2.3, which
demonstrates why the observed impacts are deemed to be acceptable. Figure 2.6 shows
the location of the lots in question.
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Flood Impact (m)

B <050
Bl -0.50to-0.30
B -0.30 to -0.20
0 -0.20t0-0.10
-0.10 to -0.05
-0.05 to -0.01
-0.01 to 0.0
0.01 to 0.05
0.05t0 0.10
0.10 t0 0.20
0.20 to 0.30
0.30 to 0.50
> 0.50

Was Wet Now Dry
Was Dry Now Wet

ZE 000D

Figure 2.6 Location of Lots for Further Analysis

Table 2.3 Additional Analysis for Flood Impacts

Lot Reference

Map ID Analysis
1 Lot 1 on RP90590 Maximum impact observed is 210 mm in the 1% AEP flood event. The
(RCC owned) change to the extent of inundation is insignificant following development
Lot 2 on RP90590 due to the incised nature of Wemam.Cr(-?ek in this .Iocat|on, and freebgard
. to current uses on these lots are maintained (as discussed below). Given
(privately owned) o ] )
that this impact has no actionable impact on the current use and that
Lot 30nRP90590 | these lots have been identified for re-development as part of the Weinam
(privately owned) Creek PDA, this impact is deemed to be acceptable.
2 Lot 143 on SL843 Maximum impact observed is 190 mm in the 1% AEP flood event. The
(RCC owned) change to the extent of inundation is insignificant following development
due to the incised nature of Weinam Creek in this location. This lot is
current undeveloped and as future development on this lot will also be
restricted due to flooding constraints, this impact is deemed to be
acceptable.
3 Lot 810 on Maximum impact observed is 14 mm in the 1% AEP flood event. The
change to the extent of inundation is insignificant following development
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Lot Reference Analysis

SP157565 (reserve) due to the incised nature of Weinam Creek in this location. This lot is
currently undeveloped and future development of this lot will also be
restricted as it forms part of the Weinam Creek flood extent. As such, this
impact is deemed to be acceptable.

Further Commentary — Lot-3 on RP90590

To further support the commentary in Table 2.3 regarding impacts to Lot 1-3 on RP90590,
a cross-section of the flood extent is provided in Figure 2.7 which shows the existing and
developed 1:100 AEP water surface level and the topography. It can be seen that the
1:100 AEP flood remains well within the defined channel, with minimal change to the
extent of inundation. The increase in flood level at this location also does not affect the
available freeboard to adjacent dwellings, which is estimated to be approximately 0.8 to
1.8 m. This area has been identified for development in a future stage of the Weinam Ck
PDA development, where it will be ensured that such development will have adequate
freeboard and overland flow will be managed accordingly.

................................................................................................... e TOpOgraphy
4
s EXisting 1:100
3.5 \ AEP Water

Surface Level

Developed
1:100 AEP
Water Surface
Level

Elevation (m AHD)
w

--------- Lot 1and 2 on

2.5 RP90590
‘ "l Approximate

Dwelling

Elevation

......... LOt 3 on

2 T T T T T ) RP90590
10 15 20 25 30 35 40 Approximate

Dwelling

Distance (m) Elevation

Figure 2.7 1:100 AEP Water Surface Levels - Lot 1-3 on RP90590
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3. STORMWATER QUANTITY MANAGEMENT

Due to the placement of the development as discharging directly to Weinam Creek, no
detention or mitigation of stormwater runoff is proposed. The following sections expand
upon this approach in further detail.

3.1 Lawful Point of Discharge

The Lawful Point of Discharge for the Stage 1 development is Weinam Creek, located
directly adjacent to the development.

3.2 Justification of Strategy

The proposed development is situated directly adjacent to Weinam Creek at the creek
mouth to Moreton Bay. The Queensland Urban Drainage Manual (QUDM) (IPWEAQ,
2016) identifies some potential problems pertaining to the incorporation of detention
basins in developments within the lower half of a catchment. Table 3.1 (below) presents
an excerpt of Table BN 5.2.1 from QUDM which identifies potential problems resulting
from the use of detention systems.

Table 3.1 Excerpt from QUDM (IPWEAQ, 2016) Table BN 5.2.1 - Potential Problems resulting from the use of
Detention/Retention Systems

Problem Likely Causes Management Options
Aggravated coincident flood peaks.
This action can cause increases in This is often associated with the In some cases, it may be desirable to
flood levels within the lower reaches | existence of several basins within a avoid the use of detention basins
of a waterway even though all drainage catchment, or basins within the lower third of a catchment
upstream developments have not located within the lower reaches of a | — unless supported by full catchment
increased peak discharges from their waterway. modelling.
sites.

Furthermore, in pre-lodgement meetings held with both RCC and EDQ, in-principal
agreement was provided for not including a detention system within the stormwater
strategy.
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4. STORMWATER QUALITY MANAGEMENT

The proposed stormwater quality management strategy for the Stage 1 development is
outlined as follows:

® An opportunistic approach to stormwater quality management will be adopted. Due to
the low elevation of the Site, traditional water quality treatment devices such as bio-
retention or proprietary devices would not be able to free-drain, rendering the devices
inoperable and a burden on Council to maintain. A series of swales throughout the car
park will provide treatment of stormwater runoff, however will not achieve the State
Planning Policy (SPP) (DGILP, 2017) Water Quality Objectives (WQOs). Furthermore,
SPEL StormSack GPT devices will be installed on all inlets to capture gross pollutants.
An assessment of the treatment train effectiveness as well as the expected pollutant
load from the development in comparison to the total catchment load has also been
undertaken to place the water quality impact of the development in context.

Supporting information and modelling for this approach is provided in the following
sections.

4.1 Stage 1 Analysis

The State Planning Policy (DGILP, 2017) provides the relevant water quality objectives
(WQO) to achieve best practice water quality management for urban purposes in
Queensland. The percentage removal efficiency as outlined in the SPP (DGILP, 2017) is
summarised Table 4.1.

Table 4.1 Pollutant Removal Targets

Pollutant Type Percentage Pollutant Removal Efficiency (as per
SPP)
Total Suspended Solid (TSS) 80%
Total Phosphorous (TP) 60%
Total Nitrogen (TN) 45%
Gross Pollutant (GP) 90%

Normally, these objectives will be sought to be met for urban development through the
incorporation of stormwater treatment devices. The Stage 1 development is located
directly adjacent to Weinam Creek, with elevations restricting the depth available for such
devices to be installed while achieving a free-draining outlet to Weinam Creek. An initial
assessment of the outlet levels required for a bioretention basin or similar indicates that
an outlet of -2.0 m AHD would be required, however the bottom of Weinam Creek is

Job No. M7189_001 Page 12
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situated above this at -0.8 to -1.0 m AHD. Thus, the only practical treatment of stormwater
runoff for the carpark development is through vegetated swales.

An approximate total of 590 m of turfed swale will be constructed in a longitudinal direction
to flow between the proposed car parking rows. The majority of runoff from the car park
will be directed to these swales, with all stormwater inlets fitted with StormSack GPT
devices (27 in total). Typical details for these devices are provided in Appendix E. The
proposed residential lots will bypass these swales, and runoff from a portion of the access
road along the western edge of the car park will also not flow through these swales. Water
quality management will be addressed separately for the superlot when development
proceeds for this site.

4.1.1 Music Model Development

The pollutant export loads from the catchment and treatment train effectiveness were
assessed using the Cooperative Research Centre for Catchment Hydrology’s (CRCCH)
Model for Urban Stormwater Improvement Conceptualisation (MUSIC). MUSIC is a
decision support tool, used to plan and design appropriate urban stormwater management
systems at the conceptual level. MUSIC Version 6.0 was used in this assessment. Model
parameters including rainfall runoff and pollutant export parameters were adopted based
on the recommendations from the Water by Design “MUSIC Modelling Guidelines for
Southeast Queensland”.

Climate Data

Climate data for the catchment was sourced from the Bureau of Meteorology (BOM).
Rainfall, data was obtained from the Redlands HRS (40265) for the 10 years between
1997 and 2006 at six (6) minute intervals, resulting in a mean annual rainfall of 1088 mm.

Catchment Properties

The catchment area was based on the proposed development layout shown in Appendix
A. A lumped catchment approach was considered appropriate and adopted for the
assessment. The breakdown of surface type split was adopted based upon the
development layout plan. The proposed superlot portion of the development has been
excluded from the MUSIC model as water quality treatment for this area will be
considered when this lot is developed. The 9 smaller residential lots and a small portion of
the car park will bypass the swales. Table 4.2 provides a summary of the MUSIC model
catchment parameters and the modelled swale dimensions. A MUSIC catchment layout is
provided in Figure 4.1 and the model layout is provided in Figure 4.2.

Rainfall runoff and pollutant export parameters were adopted from the recommended
values identified in Tables 3.7 and 3.8 of the MUSIC guidelines.
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Table 4.2 MUSIC Catchment Summary

Catchment ID Area (ha) Impervious Fraction (%) MUSIC Node Type
Residential Lot Component 0.377 58 Residential
Car Park 2.054 90 Commercial
Access Road 0.447 90 Commercial

Total Combined Length =591 m
Base Width=1m
Top Width= 3m
Swale Parameters
Average Slope = 1%

Average Depth = 200 mm

Vegetation Type =50 mm (turf)

Figure 4.1 MUSIC Catchment Layout
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Access Road Lumped Node 4470m2 (90% Imp.) [Mixed]

Receiving Node SPEL Stormsac s (27) Carpark Lumped Node 20540m2 (90% Imp.) [Mixed]

Residential Lumped Node 3770m2 (58.2% Imp.) [Mixed]

Figure 4.2 MUSIC Model Layout
Water Quality Results

A summary of the treatment train effectiveness of the proposed swales is provided in
Figure 4.3. This table shows that the opportunistic treatment measures do not fully
achieve the SPP Water Quality Objectives, however, a significant percentage reduction is
still achieved.
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Treatment Train Effectiveness - Receiving Node u
Sources Residual Load % Reduction

Flow (ML/yr) 27.2 27.2 -0.1

Total Suspended Solids (kg/yr) 6240 2160 65.5

Total Phosphorus (kg/yr) 12 6.15 43.9

Total Nitrogen (kg/yr) 56.9 42.9 24.7

Gross Pollutants (kg/yr) 634 187 71.4

4.2

S

Figure 4.3 MUSIC Model Results

Whole of Catchment Analysis

Engeny was engaged to undertake MUSIC modelling of the entire Weinam Creek
catchment on behalf of Redland City Council in 2013. The details of this assessment are
summarised in the Weinam Creek Stormwater Quality Infrastructure Plan Report (Engeny,
2013). This report details the modelled pollutant source load for the existing condition of
the Weinam Creek catchment. The catchment is currently significantly developed, with a
combination of residential, town centre and developing landuses over approximately 80-
90% of the catchment. The totals for TSS, TP, TN and gross pollutants in terms of
kilograms per year for the whole catchment are able to be compared to the residual
pollutant load for the Stage 1 development as calculated in MUSIC and outlined in Section
4.1. A comparison of these totals is provided in Table 4.3. This comparison shows that the
expected residual pollutant load from the carpark and 1 into 9 lots ROL is only a very
minor portion of the whole of catchment pollutant load and thus the proposed water quality
management strategy for the Stage 1 development is appropriate to mitigate any
expected water quality impacts.

Table 4.3 Comparison of Stage 1 Source Loads to Whole of Catchment Source Loads

Whole of Catchment Stage 1 PDA Residual Percentage Stage 1 Load

Parameter Source Load* Load of Catchment Load (%)

Total Suspended Solids
(kalyr) 216,000 2160 1.0%

Total Phosphorous (kg/yr) 387 6.15 1.6%
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Whole of Catchment Stage 1 PDA Residual Percentage Stage 1 Load
Parameter Source Load* Load of Catchment Load (%)
Total Nitrogen (kg/yr) 1,990 42.9 2.2%
Gross Pollutants (kg/yr) 25,100 187 0.7%
*Source: Weinam Creek Stormwater Quality Infrastructure Plan Report (Engeny, 2013).
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5. CONCLUSION

A summary of the conclusions from the Site Based Stormwater Management Plan and
Flood Impact Assessment for Stage 1 of the Weinam Creek PDA development is as
provided in the following sections.

5.1 Flood Impact Assessment

" The TUFLOW 2D hydraulic flood model for Weinam Creek previously developed by
Engeny in 2016 for RCC has been utilised for the flood impact assessment of the
Stage 1 development.

® The results indicate that flood impacts are generally contained within the Weinam
Creek extent. In the 1:100 AEP flood event a minor encroachment of impact on the
northern side of Moores Road is observed up to 14 mm. Moores Road is already
inundated in the 1:100 AEP flood event in the existing scenario and the total depth in
the 1:100 AEP developed scenario in this location is 140 mm, which indicates that the
road is still trafficable in accordance with Table 7.4.4 of QUDM. Impacts are also
observed at the local overland flow path from Meissner Street in all flood events
modelled, where impacts up to 210 mm are expected. This is not expected to impact
upon expected freeboard to adjacent dwellings.

= 1:100 AEP creek flood immunity of the car park is generally achieved, with the western
portion of the car park and a portion of the access road inundated. DXV mapping
shows that these areas are safe for trafficability and vehicle placement. Further
mitigation of the inundation risk for the western portion of the car park will be provided
through adequate flood. The majority of the car park will be placed above the Storm
Tide Level of 2.4 m AHD.

®  The minimum level specified for the pad for both the superlot and 9 residential lots is
3.22 m AHD, in accordance with the RCC 2100 Storm Surge Level. The future
Finished Floor Levels (FFL) of dwellings on these lots will have 300 mm freeboard
above this RCC 2100 Storm Surge Level, resulting in @ minimum FFL of 3.52 m AHD.

®  The requirement for 1:2 AEP flood immunity for the pedestrian connection is generally
achieved, with safe passage for pedestrians expected up to the 1:100 AEP event due
to the DxV product not exceeding 0.4 m2/s, as specified in section 7.4.6 of QUDM
(IPWEAQ, 2017).

® The proposed bridge structure will be located well above the 1:100 AEP creek flood
level, with the deck immune to storm tide also.
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5.2 Stormwater Quantity Management

®  Due to the placement of the development as discharging directly to Weinam Creek, no
detention or mitigation of stormwater runoff is proposed.

5.3 Stormwater Quality Management

® An opportunistic approach to stormwater quality management will be adopted. A
series of swales throughout the car park will provide as much treatment as practical of
stormwater runoff, but will be unable to meet the State Planning Policy (SPP) (DGILP,
2017) Water Quality Objectives (WQOs). Furthermore, SPEL StormSack GPT devices
will be installed on all inlets to capture gross pollutants.

® The results from the MUSIC modelling of the treatment train shows that the
opportunistic treatment measures do not fully achieve the SPP Water Quality
Objectives, however, a significant percentage reduction is still achieved.

= A comparison of the expected residual pollutant load from the Stage 1 development to
the whole of catchment pollutant load shows that the contributing load from the
development is negligible and that the proposed water quality management strategy
for the Stage 1 development is appropriate to mitigate any expected water quality
impacts.
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6. QUALIFICATIONS

a.

In preparing this document, including all relevant calculation and modelling, Engeny
Water Management (Engeny) has exercised the degree of skill, care and diligence
normally exercised by members of the engineering profession and has acted in
accordance with accepted practices of engineering principles.

Engeny has used reasonable endeavours to inform itself of the parameters and
requirements of the project and has taken reasonable steps to ensure that the works
and document is as accurate and comprehensive as possible given the information
upon which it has been based including information that may have been provided or
obtained by any third party or external sources which has not been independently
verified.

Engeny reserves the right to review and amend any aspect of the works performed
including any opinions and recommendations from the works included or referred to in
the works if:

(i) Additional sources of information not presently available (for whatever reason)
are provided or become known to Engeny; or

(i) Engeny considers it prudent to revise any aspect of the works in light of any
information which becomes known to it after the date of submission.

Engeny does not give any warranty nor accept any liability in relation to the
completeness or accuracy of the works, which may be inherently reliant upon the
completeness and accuracy of the input data and the agreed scope of works. All
limitations of liability shall apply for the benefit of the employees, agents and
representatives of Engeny to the same extent that they apply for the benefit of
Engeny.

This document is for the use of the party to whom it is addressed and for no other
persons. No responsibility is accepted to any third party for the whole or part of the
contents of this report.

If any claim or demand is made by any person against Engeny on the basis of
detriment sustained or alleged to have been sustained as a result of reliance upon the
report or information therein, Engeny will rely upon this provision as a defence to any
such claim or demand.

This report does not provide legal advice.
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APPENDIX A

Stage 1 Development Plans
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SPEL Stormsack

At-source Gross Pollutant Trap

www.spel.com.au

‘ EL INTEGRATED WATER SOLUTIONS



An all too common issue with today’s highly impervious
landscape is how to meet stormwater regulations with
limited budgets and tight space constraints.

SPEL StormSack filtration solutions are highly engineered
water quality devices that are deployed directly in the
stormwater sewer system to capture contaminants close
the surface for ease of maintenance. Easily retrofitted

into new or existing structures, SPEL StormSack filtration
technology is a decentralized approach to stormwater
treatment that essentially repurposes traditional site
infrastructure and customizes it to meet specific site water
quality goals. In this way, it satisfies important objectives of
today’s LID (Low Impact Development) criteria.

From an operations perspective, catch basins with SPEL
Stormsack filters are also easier and quicker to clean out
because pollutants are trapped just under the grate.

StormSack

The SPEL StormSack is specifically designed for the
capture of gross pollutants: sediment, litter, and oil and
grease. |deally suited for municipal storm drain retrofits,
the SPEL StormSack’s unique design allows maintenance
to be performed using conventional vacuum suction
equipment.

Application Regulatory Issue Target Pollutants
Council Storm Drain Retrofits At-source litter capture Sediment, Litter, O&G
Commercial/Retail/Residential Stormwater Compliance Sediment, Litter, O&G
Litter Prone Urban Areas Cost effective litter control Litter = 5 mm

Scrap Metal/Solid Waste/Oil Storage/Etc Industrial Multi-Sector General Permit Gross Pollutants, O&G
Part of Treatment Train Council Stormwater Quality Improvement Targets Sediment, Litter, O&G
Construction Sediment/Erosion Sediment Control Plan Sediment/Erosion Control

Features

Durable, aluminum frame construction
has 15 year service life

Integral oil boom effectively captures

2.
oil and grease from spills
3 Patented dovetailed flange — allows
" | 12cm of length/width field adjustment
4 Polypropylene netting protects sack
" | from suction hose during maintenance
5 Steel clip with locking tab holds

replaceable filter sack in place

6. | Baffled bypass traps floatables

Standard SPEL
Stormsack to suit
Pit Sizes

450x450mm

600x600mm

900x600mm

900x900mm

Custom sizes (i.e.
1200x900mm) can
be manufactured on
short lead times




Specifications & Details
General Description

This technology is a post developed stormwater treatment
system. The SPEL StormSack provides effective filtration
of solid pollutants and debris typical of urban runoff, while
utilising the existing or new storm drain infrastructure.
The StormSack is designed to rest on the flanges of
conventional catch basin frames and is engineered for
most hydraulic and cold climate conditions.

Installation And Maintenance

Installation procedures shall include removing the storm
grate, cleaning the ledge of debris and solids, measuring
catch basin clear opening and adjusting flanges to rest on
grate support ledge. Install SPEL StormSack with splash
guard under curb opening so the adjustable flanges are
resting on the grate support ledge. Install corner filler
pieces. Reinstall storm grate directly on support flanges
[rise shall be no more than 1/8 inch (3 mm)].

Maintenance: Typically the SPEL StormSack is serviceable
from the street level, and therefore maintenance does not
require confined space entry into the catch basin structure.
The unit is designed to be maintained in place with a
vacuum hose attached to a sweeper or a vactor truck. The
oil boom is also designed to easily be replaced from the
street level. Use only SPEL replaceable parts.

Products

Material and Design
A. Adjustable Flange and Deflector: Aluminum Alloy
6063-T6

B. Splash Guard: neoprene rubber

C. Stormsack: woven polypropylene geotextile with US
Mesh 20

D. Corner Filler: Aluminum Allow 5052-H32
E. Lifting Tabs: Aluminum Allow 5052-H32

F. Replaceable Oil Boom: polypropylene 3 inch
(76 mm) diameter

G. Mesh Liner: HDPE, diamond configuration
H. Support Hardware: CRES 300 Series

Typical Performance Characteristics
A. Debris capacity: 8.5cu. ft. (0.24 m3)
B. Filtered flow rate: 7.3 cfs (207 Ips)
C. Primary baffled bypass flow rate: 4.2cfs (119 Ips)
D. Secondary bypass flow rate: 0.4 cfs (10 Ips)
E. Total bypass flow rate: 4.6 cfs (130 Ips)
F. Oil boom sorption capacity: 376 oz (11 L)

Recommended minimum clearance from bottom of SPEL
StormSack to inside bottom of vault is 2 inches (50 mm)
Typical frame adjustability range of 5 inches (127 mm) in
each direction.

Benefits

e | ow cost gross pollutant capture
e Quick & easy installation

e Simple maintenance

e At source capture

e Adjusts to custom pit sizes

Field Performance

The SPEL Stormsack was introduced to the Australian
market in 2012 and field testing is underway at several
locations in South-east Queensland. Laboratory testing
has shown capture of 99.99% of gross pollutants up to the
bypass flow rate.” Further results will be provided as they
become available.




HEAD OFFICE

PO Box 6144
Silverwater NSW 1811

100 Silverwater Rd
Silverwater NSW 2128

Phone: +61 2 8705 0255
Fax: +61 2 8014 8699

DESIGN OFFICES

New South Wales 61 2 8705 0255
Canberra 61 2 6128 1000
Queensland 61 7 3271 6960
Victoria & Tasmania 61 3 5274 1336
South Australia 61 8 8275 8000

West Australia 61 8 9350 1000
Northern Territory 61 2 8705 0255
New Zealand 64 9 276 9045

www.spel.com.au

SPEL Environmental accepts no responsibility for any loss or damage resulting
from any person acting on this information. The details and dimensions contained
in this document may change, please check with SPEL Environmental for
confirmation of current specifications.

0038 SPEL StormSack 2.0
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