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APPENDIX C - 63% AEP DIS RAINFALL INTENSITIES

Intensity
ARI logARI (mm/5 minutes) logintensity
i 0.00 9.54 0.97
0.30 11.98 1.07
0.69 16.17 1.20
10 1.00 18.99 1.27
20 1.30 21.83 1.33
50 1.69 25.51 1.40
100

*extrapolated data

log-log DIS rainfall intensities
1.6

14 |¥y=-0.0623x* +0.3601x + 0.9798
1.2

0.8
y 0.6
0.4
0.2

loglntensities

logARI
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CONSULTING

1 INTRODUCTION

Calibre Consulting (Qld) Pty Ltd has been commissioned by Investa Residential Group Pty Ltd (the Client) to prepare a
Concept Stormwater Management Plan to support the Area Development Application for the proposed Harmony
Development at Palmview. Refer to Appendix A for the Harmony Development area plan.

This document specifically provides details regarding the local flooding and waterway stability management strategies
relating to the Ultimate Northern Harmony Development. For clarity and consistency the Ultimate Norther Harmony
Development area will herein be referred to as the “site”. Refer to Figure 2-1.

The analysis presented in this report is consistent with the Calibre Consulting's Concept Stormwater Management Plan
(Report No. 15-003546-01) prepared for the ROL and Area Development Application — MCU16/0085 and also provides
responses to items 5 to 9 of SCRC's Information Request dated 29 June 2016 associated with MCU16/0085.

The analyses demonstrate that the development will comply with relevant Local and State Government requirements with
respect to stormwater drainage and waterway stability management.

This report does not include stormwater quality management details. The stormwater quality management strategy is
presented in the overall masterplan strategy for the Harmony development:

»  Water Sensitive Urban Design Strategy for Harmony Issue D dated July 2016 by Netgain Environments.

A local flood analysis has been undertaken for the main drainage channel proposed through the Ultimate Northern
Harmony Development. A regional flood analysis of Sippy Creek has also been undertaken and is presented in a
separate report titled Flood Impact Assessment, prepared by Calibre Consulting (Report No. 15-003546-02).

In accordance with the Palmview Structure Plan acceptable outcome A033.2, soft elements of Water Sensitive Urban
Design (WSUD) are proposed within the regional recreational and district recreational parks. Soft elements of WSUD are
proposed to consist of grassed swales, bioretention, wetlands and dry detention basins.

One of the soft elements of WSUD proposed within a regional recreation park is a dry detention basin to satisfy the
waterway stability management criteria. A bund is proposed to create a dry detention basin controlled by RCBC outlet
culverts at the downstream end of the channel, within the regional recreational park. This dry detention basin will mitigate
the 63% AEP peak flows from the development. The detention basin will be located at levels below the 5% AEP regional
flood level and the park will achieve the total unconstrained area provision as detailed on OPM P11. The regional
recreational park will be provided in accordance with Planning Scheme Policy for Palmview Structure Plan, Table
SC6.20J — Urban Open Space Infrastructure Network Attributes.

1.1 SCOPE OF THIS REPORT

The scope of this report includes the following:

» A Local flood analysis for sizing of the drainage channel through the Ultimate Northern Harmony Development
area. This includes:

a. Delineation of post-development catchments discharging runoff to the drainage channel;

b. Hydrological modelling using Unified River Basin Simulator (URBS) model for the 1% Annual
Exceedance Probability (AEP) storm event for the 2100 climate change horizon;

c. Hydraulic modelling of the drainage channel using XP-SWMM 1D for the 1% AEP climate change
scenario and a sensitivity scenario using a higher hydraulic roughness Manning's n value of 0.15; and

d. Nomination of minimum allotment levels based on 500mm freeboard to the 1% AEP or the sensitivity
scenario (whichever produces the higher flood level) from flood levels from the nearest XP-SWMM cross
section;

+ Conceptual design of a dry detention basin to address the waterway stability management criteria in accordance
with the SPP (2014) and SCRC’s Stormwater Management Code (2014).

15-003546-03A | CONCEPT STORMWATER MANAGEMENT PLAN | HARMONY SUBDIVISION, PALMVIEW 1
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2 SITE CHARACTERISTICS
2.1 LOCATION & SITE DETAILS

The proposed development is located in the suburb of Palmview within the Sunshine Coast Regional Council (SCRC)
Local Government Area. The proposed Ultimate Northern Harmony Development area is approximately 172ha and is
comprised of a number of existing titles best described as Lot 505 on SP235650, Lots 1-3 on RP165741 and Lot 345 on
CG5011.

The Ultimate Harmony Development is bound by the Bruce Highway to the west, the suburb of Sippy Downs to the north,
open space to the east and the Palmview Conservation Park to the south. Figure 2-1 illustrates the approximate
locations of the Ultimate Harmony Development and the Northern Harmony Development area.

Approximate area of
Ultimate Northern
Harmony Development

Approximate area of
Ultimate Harmony
Development

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

2.2 EXISTING LAND USE, TOPOGRAPHY & DRAINAGE

The site is located on low-lying land adjacent to Sippy Creek and the Mooloolah River and forms part of the lower coastal
floodplain of the Mooloolah River and the Sippy Creek. The topography across most of the site is very flat with typical
slopes of between 0.5% and 1%.

The current land use of the site is grazing with the majority of the site cleared to accommodate rural activities. Under
existing conditions, rainfall runoff occurs via sheet flow across much of the site before entering either shallow man-made
drains or more natural vegetated channels. There is one major drainage channel through the northern portion of the site
which discharges through a vegetated drainage corridor to Sippy Creek and then to the Mocloolah River. Two major
drainage channels exist through the southern portion of the site which drain to the Mooloolah River. These southern
drainage lines also receive flows from small external catchments located west of the Bruce Highway.

15-003546-03A | CONCEPT STORMWATER MANAGEMENT PLAN | HARMONY SUBDIVISION, PALMVIEW |2
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3 LOCAL FLOODING

This section provides details regarding the local flood analysis undertaken for the proposed internal drainage channel
within the Ultimate Northern Harmony Development. Refer to Calibre Drawing No. 15-003546-SK11 in Appendix B for a
plan of the proposed drainage channel. The proposed drainage channel runs from the internal north-south road of the
development and joins the existing gully line through the proposed regional recreational park before discharging to Sippy
Creek to the east.

The conceptual sizing of this drainage channel has been undertaken using XP-SWMM 1D hydraulic analysis. The
hydrological analysis of the contributing catchments were undertaken using URBS modelling for 1% AEP storm event for
the 2100 climate change horizon.

The subsequent sections present these hydrological and hydraulic analyses.
3.1 HYDROLOGY

Hydrological modelling of the catchments discharging to the proposed drainage channel has been undertaken using an
existing calibrated URBS model for the Sippy Creek catchment supplied by SCRC. The SCRC URBS model had already
been calibrated for the Sippy Creek catchment, no additional calibration was undertaken as part of the current analysis.
The Duration Independent Storm (DIS) temporal patters and rainfall intensities provided by SCRC in their URBS model
were utilised for this assessment.

3.1.1 CATCHMENTS

The catchment parameters adopted for the hydrologic analysis for local inflows into the proposed drainage channel are
shown below in Table 3-1. Refer to Calibre Drawing No. 15-003546-SK10 in Appendix B for the catchment plan.

Table 3-1: Developed Catchment Parameters

Adopted Fraction Approx. Flow Path

Catchment Area (ha) i Slope (%) Length (m)
L1 34.32 55% 0.50% 550
L2 1.36 65% ' 0.70% 250
L3 4.50 65% 1.00% 200
L4 5.45 70% 0.80% 250
L5 1.69 55% ' 1.30% 150
L6 0.94 60% 1.00% 100
L7 6.79 55% ' 0.60% 250
L8 4.59 55% 0.60% 200
L9 1.22 60% 0.80% 250
L10 468 65% 0.75% 200
L11 3.70 65% 0.65% 150

Under existing conditions, an upstream catchment is conveyed into the development site by culverts under the Bruce
Highway. It is proposed to divert this upstream catchment directly north to Sippy Creek. As such, only the areas east of
Bruce Highway will contribute runoff to the proposed drainage channel. Refer to the latest version of the report titled
Flood Impact Assessment prepared by Calibre Consulting (Report No. 15-003546-02) for regional catchment
management.

3A | CONCEPT STORMWATER MANAGEMENT PLAN HARMONY SUBDIVISION, PALMVIEW 3
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The adopted fraction impervious values were calculated based on 70% fraction impervious for development areas and
5% fraction impervious for drainage channel and linear park areas. This is consistent with the assumptions in the regional
Flood Impact Assessment which utilised a lumped catchment approach for the Ultimate Northern Harmony Development

3.1.2 PEAKFLOWS

The catchments identified in Table 3-1 were included into the URBS model provided by Council and local hydrographs
were extracted for the 1% AEP storm event for the 2100 climate change horizon. The URBS model incorporated
proportional loss of 0.89 (11% loss) and Manning’s n value of 0.055. Table 3-2 presents the local peak flows obtained
from URBS model.

Table 3-2: 1% AEP Climate Change Peak Flows

Catchment Peak Flow (m?/s)

L1 16.8
L2 1.0
L3 3.4
L4 3.7
L5 16
L6 1.0
L7 4.4
L8 3.2
L9 1.1
L10 3.3
L1 2.6

The 1% AEP storm event for the 2100 climate change horizon local hydrographs have been used for XP-SWMM
hydraulic modelling.

3.2 HYDRAULICS

As mentioned previously, hydraulic modelling was undertaken using the XP-SWMM 1D software package. The following
sections present the hydraulic model setup and the corresponding flood results.

3.21 XP-SWMM MODEL LAYOUT

The XP-SWMM model was set for a channel length of approximately 800m through the Ultimate Northern Harmony
Development. The model extended from upstream of the internal north-south road crossing to Sippy Creek at the
downstream end. The model extent is shown in Figure 3.1.

A 8,000m?® detention storage is proposed at the downstream end of the channel. The basin is created with a bund at RL

10.95m AHD to mitigate the 63% AEP storm event and achieve the waterway stability management requirement. Refer to
Section 4 for details of the dry detention storage and its performance during 63% AEP storm event.
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Figure 3.1: XP-SWMM Extent
A pit and pipe system will be provided within the linear park for conveying flows up to and including the 39% AEP from

the linear park. Refer to Calibre Consulting Drawing No. 15-003546-SK12 in Appendix B. This underground drainage
network has not been included in current modelling but will be sized during the detailed design.

3.2.2 CROSS SECTIONS

The proposed drainage channel was analysed in segments in order to represent the inflow locations of stormwater
drainage from the Ultimate Northern Harmony Development. The channel cross sections modelled for each channel
reach identified in Figure 3.1 are shown on Calibre Drawings Numbered 15-003546-SK12 and SK13 in Appendix B and
are summarised below. The manning’s n value of 0.12 has been adopted in accordance with Schedule 6 of the SCRC
Planning Scheme Policy for Development Works (2014} for the proposed drainage channel. A Manning’'s n value of 0.04
has been adopted for the linear park to represent the turf area that will convey runoff,

Table 3-3: Drainage Channel Cross Sections Modelled

Parameter MC1 MCc2 MC3 Linear Park
Top Width (m) 30 40 50 | 42
Total Depth (m) 2 2 2 | 1
Low Flow Drain 1m base width 1m base width 1m base width Pit and Pipe system,
0.5m depth 0.5m depth 0.5m depth sized during detailed
] design
Drain Batters Maximum of 1V:4H Maximum of 1V:4H Maximum of 1V:4H 1V:4H
{with variations to 1V:6H} | (with variations to 1V:6H) | {with variations to 1V:6H))
Adopted Manning’s ‘n’ 0.12 0.12 0.12 | 0.04
Ave. Long Slope (%) 0.3 0.4 0.45 | 0.4
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As mentioned earlier, a pit and pipe system will be provided within the linear park for conveying flows up to and including
the 39% AEP from the linear park. Refer to Calibre Consulting Drawing No. 15-003546-SK12 in Appendix B. This
underground drainage network will be sized during the detailed design. The linear park has been modelled with a 30m
base and 1 in 4 side batters, however the batter profile will vary subject to landscape design. The 30m wide base
represents the minimum width through the linear park. A wider base can be achieved across the grass kick and throw
areas.

3.2.3 INFLOWS

The local inflow hydrographs from the URBS modelling were input directly into the XP-SWMM model. Figure 3.2 below
illustrates the inflow node names and locations and the corresponding inflow catchment name (in brackets). Refer to Calibre
Drawing No. 15-003546-SK10 in Appendix B for the catchment delineation.

- _/../_4--"- )
Nodeg, w’a)'o Node14 (L8) | L_t0a01) |

MopgeTILD)
‘Node1 (L1]l |Nade4{L2]‘ . f

=

|| Node21 (L10)

-

A

] Node17 (L9)
f

Figure 3.2: XP-SWMM Inflow Nodes
The 5% AEP runoff from all the catchments are proposed to discharge directly into the proposed drainage channel via the
urban drainage network. Only runoff in excess of the 5% AEP from Catchments L9, L10 and L11 will enter the linear park.

Therefore the linear park will maintain flood immunity to the 5% AEP storm event. Moreover, the barbecues, shelters and
play areas will be located above the 1% AEP flood levels.

The diversion of the 5% AEP flow has been incorporated in the 1% AEP XP-SWMM model.
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3.24 DOWNSTREAM BOUNDARY CONDITION

In accordance with Table 3 of SCRC's Planning Scheme Policy for the Flood Hazard Overlay (SC6.9), a review of the
Local to Regional Catchment at the downstream end of the XP-SWMM model has been undertaken to determine the
relevant downstream tailwater level. Refer to Table 3-4 for the flood event combination.

Table 3-4: Local to Regional Flood Event Combination

Parameter Value

Regional Catchment Area (ha) 1,602

Local Catchment Area (ha) 70.3

Ratio of Local to Regional Catchment Area (Au/Ar) 0.04
Event Combination (Regional + Local) 5% AEP + 1% AEP

The Regional flood modelling determined the 5% AEP flood level on Sippy Creek to be 10.95m AHD. This was used as
the downstream boundary condition for the 1% AEP local flooding XP-SWMM model.

3.25 CULVERT SETUP

The culverts proposed under the internal north-south road crossing and the culvert outlet from the detention basin were
conceptually sized and included in the Local flood analysis. Refer to Table 3-5 for the culvert parameters modelled. The
design blockage values were adopted in accordance with Table 10.4.1 of the Queensland Urban Drainage Manual
(QUDM, 2013) for the upstream culverts.

Table 3-5: Culvert Crossing

Parameter Upstream Culvert Downstream Culvert
Culvert ‘ 511800 x 600 RCBCs and 411200 x 450 RCBCs and
411800 span slabs 111200 x 600 RCBC
Manning’s n | 0.013 0.013
Slope (%) | 0.3 0.5
Design Blockage |25% bottom-up culvert blockage |25% bottom-up culvert blockage

3.26 LOCAL FLOOD RESULTS

The flood level results at the XP-SWMM node locations identified in Figure 3.2 are presented in Table 3-6. Refer to
Calibre Drawing No. 15-003546-SK11 in Appendix B for the node locations in relation to the development area.
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Node Fl;:ih;‘r‘ DeFF::)ho?m] Location Description
Node2 15.17 | 2.55 Upstream headwall of culvert crossing.
Node3 14.56 206 Upstrfeam end of thg drainage channel / downstream headwall culvert
crossing, cross section MC1
Node4(L2) 14.37 1.93
Node5(L3) 1390 | 186
Node6(L4) 13.69 | 1.74 Start of cross section MC2
Node7(L5) 13.17 | 1.75
Node8(L6) 12.86 | 1.67
Node9 12.50 | 1.53 Start of cross section MC3
Node10(L7) 12.30 1.54
Node11 11.99 1.42 Junction with linear park
Node12 1197 | 142
Node14(L8) 11.39 0.87 Entrance to detention basin (refer to Section 4)
Node15 11.33 1.83 Detention Basin
Node33 11.12 1.67 Downstream of Detention Basin
Node18 12.98 | 0.08 Upstream end of the linear park
Node19 1289 |  0.08
Node20 1279 | 0.09
Node21(L10) 12.71 0.17
Node22 12.48 0.19
Node23(L11) 12.37 | 0.22
Node24 12.06 0.22
Node25 11.99 0.57 Downstream end of the linear park, joins to proposed drainage channel

The results demonstrate that the 1% AEP storm event for the 2100 climate change horizon for the proposed drainage
channel will be contained within the designed channel cross sections (MC1, MC2 and MC3 on Drg No. 15-003546-SK10).
The flood depths within the linear park do not exceed 0.6m and are significantly below the adjacent allotment levels.

The model predicts that the flood level upstream of the north-south road culvert crossing is 15.21m AHD. It is understood
that in the ultimate development scenario the upstream headwall of these culverts will be reconfigured to allow for upstream
pipe connections from future stormwater drainage. The configuration will be determined during subsequent Development
Applications. Depth-velocity (DV) products within the drainage channel and linear park are provided below in Table 3-7.
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Table 3-7: 1% AEP Climate Change Flow Velocities & DV Products

Max. DV Product

U/S — D/S Nodes Max. Flow (m3/s) Max. Velocity (m/s) Cross Section

(m?fs)
Node2 — Node3 (culvert) 15.63 2.10 4.52 Culvert crossing
Node2 — Node3 (road) 0.91 0.28 0.03 North-South Road
Node3 — Node 4(L2) 16.47 0.55 1.096 MC1
Node4(L2) — Node5(L3) 16.75 0.62 1.176 MC1
Node5(L3) — Node6(L4}) 17.98 0.71 1.28 MC1
Node6(L4) — Node7(L5) 19.63 0.57 0.99 MC2
Node7(L5) — Node8(L6) 19.96 0.57 0.98 mc2
Node8(L6) — Node9 20.14 0.63 1.01 MC2
Node9 — Node10 L7} 20.15 0.53 0.82 MC3
Node10 (L7) — Node11 22.28 0.59 0.88 MC3
Node11 — Node12 2272 0.24 0.34 MC3
Node12 — Node14(L8) 2272 0.76 0.87 MC3
| /' | |
Node18 — Node19 0.77 0.31 0.03 Linear Park
Node19 — Node20 0.74 0.31 0.03 Linear Park
Node20 — Node21 (L10) 0.65 0.23 0.03 Linear Park
Node21 (L10) — Node22 2.51 0.48 0.09 Linear Park
Node22 — Node23 (L11) 2.47 0.42 0.09 Linear Park
Node23 (L11) — Node24 3.85 0.57 012 Linear Park
Node24 — Node25 3.62 0.49 017 Linear Park

The results demonstrate that both the drainage channel and the linear park have generally low velocities. The average
velocity within the drainage channel is 0.94m/s while the average velocity within the linear park is 0.40m/s.

The predicted DV products within the drainage channel are above the recommended safety limit of 0.6m?/s primarily due
to flow depths. Appropriate safety in design measures (batter slopes for egress, appropriate bollards and signage) may
be implemented to manage the safety risks associated with the drainage channel during high flow events. The predicted
DV products within the linear park are well below 0.4m?s.

The north-south road at the upstream end of the drainage channel is overtopped during the 1% AEP Climate Change
scenario. The upstream flood level is 15.17m AHD. The road embankment RL of this road is 15.02m AHD. This results in
150mm transverse flow depth and is below the maximum flow depth limit outlined in Table 7.4.4 of the QUDM (2013).
Refer to Table 3-8 for road flow results compared against the QUDM (2013) limits.

Table 3-8: 1% AEP Climate Change Road Flow

Parameter XP-SWMM Model Results QUDM (2013) Limit
Flow Depth (mm) 150 200*
DV product (m?/s) 0.03 0.3

)3A | CONCEPT STORMWATER MANAGEMENT PLAN
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In accordance with SCRC's Planning Scheme Policy for the Flood Hazard Overlay (SC6.9), a sensitivity analysis has
been undertaken. A conservative (high) Manning’s n value of 0.15 has been used for the sensitivity analysis. The flood
levels are presented in Table 3-9,

Table 3-9: 1% AEP Climate Change Sensitivity Scenario Flood Levels

Flood Level Flood Depth

Node (m AHD) (m) Location Description
Node2 15.24 262 Upstream headwall of culvert crossing.
Noded 1473 223 | ot troseng, cross sectom Mot el e!
Node4 (L2) 14.53 210
Node5 (L3) 14.06 2.02
Node6 (L4) 13.84 1.90 Start of cross section MC2
Node7 (L5) 13.32 1.90
Node8 (L8) 12.99 1.81
Node9 12.62 1.65 Start of cross section MC3
Node10 (L7) 12.41 1.66
Node11 12.09 1.52 Junction with linear park
Nodel2 12.06 1.51
Node14 (L8) 11.40 0.87 Entrance to detention basin (refer to Section 4)
Node15 11.34 1.84 Detention Basin

Node18 13.06 017 Upstream end of the linear park

Node19 12.96 0.15

Node20 12.89 0.19

Node21 (L10) 12.86 0.32

Nodez22 12.64 0.35

Node23 (L11) 12.53 0.38

Node24 12.22 0.38

Node25 12.09 0.67 Downstream end of the linear park, joins to the drainage channel.

It was noted that at the upstream portion of the drainage channel (Node3, Node4 and Node5), the flood depths exceeded
the channel depth (2m). This is considered acceptable for the following reasons:

» The sensitivity scenario modelled is a maximum conservative sensitivity test based on DIS temporal pattern
hydrology, with a 20% increase in intensities to account for climate change conditions combined with a high
Manning’s n value representing unmaintained, densely vegetated channel conditions;

= The drainage channel is adjacent to roads, which will convey any overtopped flood water; and

*  The minimum allotment levels will be located at or above the sensitivity scenario flood levels (refer Section 3.2.8).
For all other node locations, the depth of inundation during the sensitivity scenario is below the minimum channel depth.
The flood depths increased by 70mm to 160mm along linear park during the sensitivity scenario. The velocities, however

decreased due to high surface roughness adopted and consequently the DV products reduced to below 0.1m?/s during
the sensitivity scenario.
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In accordance with Table 8.2.7.3.3 of SCRC’s Flood Hazard Overfay Code (2014), the following minimum allotment levels
are proposed based on Local flood conditions through the proposed drainage channel and the linear park. Refer to Drawing
No. 15-003545-SK11 in Appendix B for the node locations and corresponding minimum allotment levels on plan.

1% AEP

Flood Level

(m AHD)

+0.5m

Freeboard

(m AHD)

Sensitivity
Scenario
Flood Level
(m AHD)

Table 3-10: Local Flooding - Flood Immunity Levels

Min. Allotment

Level*
(m AHD)

Location Description

Node3 ‘ 14.56 15.06 14.73 15.10 Upstream end of the channel
Node4 (L2) | 14.37 14.87 14.53 14.90

Node5 (L3) | 13.90 14.40 14.06 14.40

Node6 (L4) | 13.69 14.19 13.84 14.20 Start of cross section MC2
Node7 (L5) | 13.17 13.67 13.32 13.70

Node8 (L6) 12.86 13.36 12.99 13.40

Node9 12.50 13.00 12.62 13.00 Start of cross section MC3
Node10 (L7) | 12.30 12.80 12.41 12.80

Node11 11.99 12.49 12.09 12.50 Junction with linear park
Node12 11.97 12.47 12.06 12.50

Node14 (L8) | 11.39 11.89 11.40 11.90 Upstream of Detention Basin
Node15 | 11.33 11.83 11.34 11.85 Detention Basin

Node31 11.12 11.62 11.06 11.65 Downstream of Detention Basin
Node18 | 12.98 13.48 13.06 13.50 Upstream end of the linear park
Node19 12.89 13.39 12.96 13.40

Node20 12.79 13.29 12.89 13.30

Node21 (L10) | 12.71 13.21 12.86 13.25

Node22 12.48 12.98 12.64 13.00

Node23 (L11) 12.37 12.87 12.53 12.90

Node24 | 1208 12.56 12.22 12.60

Node25 11.99 12.49 12.09 12.50 Downstream end of the linear

park, joins to the channel.

*Min. allotment level rounded up to nearest 50mm.

Allotments adjacent to Sippy Creek should adopt minimum allotment levels based on the maximum of either the Local or
Regional flood levels. Refer to the latest version of the report titled Flood Impact Assessment, prepared by Calibre

Consulting (Report No. 15-003546-02) for Regional flooding details.
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4 WATERWAY STABILITY MANAGEMENT

To satisfy the waterway stability management criteria within Council's Planning Scheme Policy for Development Works
Code (SC6.14, 2014) and the SPP (2014), 63% AEP peak flows from the development site need to be mitigated to below
or equal to existing conditions.

It is proposed to provide a small dry detention basin using a bund and outlet downstream of the central drainage channel
(within the regional recreational park) to mitigate total peak flows from the development. The detention system will be
limited to below the regional 5% AEP regional flood level (10.95m AHD) and the primary outlets will be located at the
regional 39% AEP regional flood level (10.20m AHD).

4.1 63% AEP DIS STORM ESTIMATE

The 63% AEP DIS peak rainfall intensity (for each 5 minute time period within the DIS hyetographs) were extrapolated
from the rainfall intensities from SCRC provided 39, 10, 5, 2 and 1% AEP events. This was undertaken using a log-log
extrapolation. Supporting calculations are provided in Appendix C.

Table 4-1: 63% AEP Rainfall Intensity Estimate

DIS Peak Rainfall Intensity

AEP (%) (mm/5 minutes)

63* 9.5*
39 11.9
20 16.1

10 18.9
21.8

2 255

1 28.4

*extrapolated data
4.2 EXISTING SCENARIO

URBS has been used to determine the existing 63% AEP peak flow at the downstream end of the regional park. A
catchment area of 79.2ha has been identified for the existing scenario based on aerial imagery and the existing contour
information. The existing scenario catchment delineation is presented in Figure 4-1 and the existing scenario catchment
parameters are presented in Table 4-2.

Table 4-2: Existing Catchment Parameters

o Adopted Fraction ° Approx. Flow Path
A3, LA, Impervious (%) Slope (%) Length (m)
401 4.62 20% | 8% 205
402 2.86 30% | 7% 100
165 71.69 1% | 0.08% 1,076
5-00 3A | CONCEPT STORMWATER MANAGEMENT PLAN HARMONY SUBDIVISION, PALMVIEW |12
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Figure 4-1: Existing Scenario Catchments
An URBS model was set up for the existing scenario 63% AEP using a proportional loss value of 0.9 (i.e 10% loss) and
Manning's n value of 0.1. The DIS temporal patterns and 63% AEP rainfall intensity estimate calculated in Table 4-1
were utilised for this assessment.

Table 4-3 presents the calculated existing scenario peak discharge at the downstream end of the regional park.

Table 4-3: Existing 63% AEP Peak Flow

AEP (%) DIS Peak Discharge (m®/s)
63 6.64
15-003546-03A | CONCEPT STORMWATER MANAGEMENT PLAN | HARMONY SUBDIVISION, PALMVIEW 113
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4.3 DEVELOPED SCENARIO

The developed scenario 63% AEP hydrological modelling has been undertaken using URBS and the detention basin was
modelled using XP-SWMM 1D hydraulic model.

4.3.1 DEVELOPED CATCHMENTS

The catchment parameters adopted for the hydrologic analysis are consistent with the catchments adopted for the
conceptual channel design presented in Section 3. The developed scenario catchment boundaries are shown on Calibre
Drawing No. 15-003546-SK10 in Appendix B.

The developed scenario 63% AEP URBS model was set up using a proportional loss value of 0.9 (i.e 10% loss) and
Manning's n value of 0.055. The DIS temporal patterns and 63% AEP rainfall intensity estimate calculated in Table 4-1
were utilised for this assessment.

Table 4-4 presents the calculated 63% AEP peak discharge for each developed scenario catchment.

Table 4-4: Developed 63% AEP Local Peak Flow

Catchment DIS Peak Discharge (m?/s)

L1 407
L2 0.26
L3 0.79
L4 0.90
L5 0.35
L6 0.22
L7 1.07
L8 0.76
L9 0.25
L10 0.80
L11 0.65
104(1) 0.89
104(2) 1.56

The DIS hydrograph of the abovementioned catchments were utilised in the XP-SWMM model. Table 4-5 presents the
63% AEP peak discharge at the downstream end of the regional park.

Table 4-5: Developed Unmitigated 63% AEP Peak Flow

Existing Scenario Peak Developed Unmitigated Peak

AEP (%)

Discharge (m3/s) Discharge (m?s)

63 6.64 | 7.69

The results demonstrate that if left unmitigated, the 63% AEP peak discharge will increase at the downstream end of the
regional recreational park.

In order to comply with the SPP (2014) waterway stability management criteria, a detention basin is proposed at the
downstream end of the regional park.
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4.3.2 DETENTION BASIN

The dry detention basin will be created with a small bund constructed to RL 10.95m AHD which is the 5% AEP regional
flood level. Refer to Calibre Drawings Numbered 15-003546-SK14 and SK15 in Appendix B for the conceptual location
of this dry detention basin.

Excavation is proposed between RL 10.20m and 10.95m AHD as shown on Calibre Drawings Numbered 15-003546-SK14
and SK15 in Appendix B. The proposed excavation is between the 39% and 5% AEP regional flood levels and does not
significantly encroach into existing vegetation.

Some vegetation removal will be required for the construction of the bund, however the extent of the area of disturbance
will be kept to a minimum, subject to detailed design.

The location of the proposed dry detention basin is located within an area that is already encumbered with 5% AEP flooding
from Sippy Creek. Therefore, this detention basin will not compromise the functionality of the regional recreational park

The outflow is controlled by 1 /1200 x 600 RCBC at IL 9.50m AHD and 4 / 1200 x 450mm RCBCs at IL 10.20m AHD.
The top of the bund has been modelled as a 50m wide weir at RL 10.95m AHD. Scour protection will be provided at the
culvert outlets with details subject to detailed design. The outflows will be directed to the existing natural gully which
discharges into Sippy Creek.

The following stage-storage relationship has been determined based on the basin topography.

Table 4-6: Basin Storage Characteristics

Accumulated

RL (m) Area 182(m?) Volume (m?®)
9.5 ‘ 182 ‘ 0
96 | 559 ‘ *
. ‘ 1.084 ‘ 116
9.8 ‘ 1,773 ‘ 257
9.9 ‘ 2,709 ‘ 480
10 ‘ 3,499 ‘ 789

10.1 4216 1,175
10.2 7,684 1,761
103 ‘ 7,867 2,539
10.4 | 8,050 3331
105 \ 8,237 4,149
106 | 8,424 4,982
10.7 \ 8,611 5833
108 | 8,802 o0
10.9 | 8,993 7,504
10.95 ‘ 9,087 8,046

The above detention basin was incorporated into the XP-SWMM 1D hydraulic model. Section 4.3.3 provides the results.
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4.3.3 PEAKFLOWS

Table 4-7 below presents the 63% AEP peak flow at the downstream end of the regional park, with the abovementioned
detention system.

Table 4-7: Developed Mitigated 63% AEP Peak Flow

Existing Scenario Developed
AEP (%) Peak Discharge Mitigated Peak
(m?3/s) Discharge (m3/s)

63 6.64 | 6.34 10.94 | 7,956

Detention RL Detention Storage

(m AHD) (m?)

The results demonstrate that peak flow mitigation can be achieved for the 63% AEP with approximately 8,000m?
detention starage. The waterway stability management criteria is therefore achieved. Moreover, the dry detention basin is
contained below the regional 5% AEP flood level.

Figure 4-2 below shows a graph of the dry detention basin characteristics over 24 hour period. As cab be seen, the basin
will not retain a ponding depth of greater than 300mm for a period of more than 17 hours.

Dry Detention Basin

5

z

2 =

< I — wet

i § Inflow

§ = Outflow

Time {hours)
Figure 4-2: 63% AEP Dry Detention Basin
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ONSULTING

5 CONCLUSION

This Concept Stormwater Management Plan has been prepared to support the Section 242 application for the proposed
Harmony Development Area. The outcomes of the investigations undertaken are listed below.

s Local Flooding:

The proposed 2m deep drainage channel through the development will convey the 1% AEP ultimate
development runoff for the 2100 climate change horizon;

The linear park proposed will also act as a drainage reserve during 1% AEP major storm event for the
2100 climate change horizon and will convey development runoff between the 5% and the 1% AEP
storm event for the 2100 climate change horizon without inundating allotments;

Conceptual sizing of the culverts under the internal road crossing is 5/ 1800 x 600mm RCBCs with
4/1800 spanning slabs;

The linear park will have low risk flood depths, velocities and DV products during the 1% AEP storm
event;

Minimum allotment levels have been nominated based on 0.5m freeboard to the 1% AEP ultimate
development runoff for the 2100 climate change horizon; and

A sensitivity analysis with a higher Manning’'s roughness value confirmed the appropriateness of the
0.5m freeboard proposed.

s \Waterway stability:

A 8,000m?® dry detention basin will be created with a bund to RL 10.95m AHD located within the
downstream of the drainage channel;

The dry detention basin will mitigate 63% AEP peak flows from the development site to achieve the
waterway stability management requirement.

The above outcomes a demonstrate compliance with the relevant stormwater quantity management requirements.

6 RECOMMENDATIONS

It is recommended that this Concept Stormwater Management Plan be approved on the basis that the development area
provides suitable local flooding and waterway stability management strategies.

It is recommended that the strategies presented in this report be incorporated into future designs and applications. The
concepts to the strategies proposed may change during future design phases, however the design objectives are to be

maintained.
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8 DISCLAIMER

This report has been prepared on behalf of and for the exclusive use of Investa Residential Group Pty Ltd and is subject
to and issued in accordance with the agreement between Calibre Consulting (QLD) Pty Ltd.

Our investigation and analysis has been specifically catered for the particular requirements of Investa Residential Group
Pty Ltd and may not be applicable beyond this scope. For this reason, any other third parties are not authorised to utilise
this report without further input and advice from Calibre Consulting (QLD) Pty Ltd.

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

The investigation and analysis has relied on information provided by others. We accept no responsibility for accuracy of

material supplied by others. The accuracy of the investigation, analysis and report is dependent upon the accuracy of this
information.
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