HYDROLOGY
20 March 2026 Your Ref:
Our Ref: H25021Av2

CLE Town Planning & Design
2 Abbotsford Street

West Leederville WA 6007
ATTENTION: Eleni Thorman

Dear Eleni,

LANCELIN SOUTH LOCAL WATER MANAGEMENT STRATEGY ADDENDUM

This Local Water Management Strategy (LWMS) Addendum has been prepared by Hyd2o
on behalf VIMG to provide updated stormwater modelling to inform the revised concept
masterplan for Lancelin South being prepared by CLE Town Planning & Design.

Stormwater remodelling is provided in this report to support revisions to the local structure
plan which have resulted in changes in the location and sizes of the sites stormwater
management areas. The modelling in this report is intended to supersede previous
modelled as detailed in the sites LWMS (RPS, 2010). For reference purposes, the previous
stormwater plan from the LWMS (RPS, 2010) and previous structure plan are included as
Appendix A.

Key principles and objectives of the approved LWMS remain current and valid for
implementation. This addendum report therefore does not reproduce all elements of the
previously approved LWMS (RPS, 2010).

It is intended to be read in conjunction with the previous document and provide only the
relevant stormwater modelling revisions necessary to demonstrate overall compliance with
the original LWMS’s intent and inform the structure plan revision.

1. SITE CHARACTERISTICS

The site location is shown in Figure 1, and is located approximately 120 km north-west of
Perth and 4 km south east of central Lancelin adjacent to existing and planned
development areas. The site is generally described as having the following
predevelopment characteristics:

¢ The majority of the site consists of coastal dune bushland vegetation. There are no
existing buildings within the site (Figure 2).

e The topography is characteristic of undulating coastal sand dunes and ranges from
around 4 mAHD towards the coastal areas in the west to 60 mAHD at the eastern
boundary (Figure 2).

e The Geological Survey of WA (1978) 1:250,000 Geology Map indicates the shallow sub
surface conditions beneath the site comprise of Safety Bay Sand. According to the
Department of Primary Industries and Regional Development (DPIRD) Soil Landscape
Mapping, the site is situated on top of the Quindalup Dune System, a known
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geomorphic expression of the Safety Bay Sand geological unit. Figure 3 details the soil
landscape subsystems in proximity to the site. Various geotechnical investigations for
initial western stages of development in the area have indicated the site as
characterised as having a mixture of varying grades of sand underlain by limestone at
variable depths.

e With respect to hydraulic conductivity, testing was reported in the LWMS (RPS) at ten
locations with rates ranging from 7 m/day to 45 m/day. Further testing for various
UWMP’s have been undertaken by Hyd2o (2 sites) and Douglas Partners (4 sites) with
a similar range of rates ranging from 12 to 41 m/day.

e Predevelopment groundwater monitoring and mapping across the site was
undertaken by RPS in 2010 (Figure 4). Groundwater levels at the site are at their lowest
point at the western boundary (0.85 mAHD), with much of the central part of the site
at 0.95 mAHD. Depth from natural surface to groundwater ranges between
approximately 3 m at the western end to beyond 59 m towards the eastern boundary.

¢ Indicative predevelopment surface water catchment mapping is shown in Figure 5
based on identified major ridges within the site. Note that there are no defined
waterways, watercourses, or drains within the site, and all surface water runoff currently
infiltrates through the subsurface profile.

e There are no Bush Forever sites or classified wetlands within the site.
2. PROPOSED CONCEPT MASTERPLAN
A copy of the revised concept masterplan for the site is included as Figure 6.

Proposed land use within the site is generally consistent with that shown in the original LWMS
(RPS, 2010), albeit with the realignment of roads, lots and POS across the site.

Changes have resulted in modifications to post development drainage routes and local
catchment boundaries, with the associated revised calculations to define post
development stormwater requirements detailed in Section 3.

3. REVISED STORMWATER MODELLING

Based on the revised concept masterplan and POS locations (Figure 6) and site earthworks
model developed by Peritas, catchment boundaries and areas are identified in Figure 7.
The total site comprises approximately 30 individual catchments with land use breakdown
within each catchment as specified in Tables 1-5. This high number of catchments is
considerably larger than the previous LWMS (RPS, 2010) and enables distributed infiltration
and stormwater management at source consistent with water sensitive urban design
principles.

All catchments will provide water quality treatment and infiltration of all stormwater from a
15mm event via biofiltration areas, as well as providing management of larger flood events
up to the 1% Annual Exceedance Probability (AEP) event within POS area.

Revised stormwater modelling of the updated concept masterplan was undertaken using
the PONDS shallow water table infiltration model. PONDS is a program designed for
modelling groundwater/surface water interactions for the design of the stormwater
infiltration areas based on the finite difference computer program MODFLOW developed
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by the US Geological Survey. The design storms used within PONDS were calculated with
reference to the methodology in Australian Rainfall and Runoff. The rainfall temporal
pattern was assumed to be spatially uniform across the catchment. Storm durations
modelled ranged from 1 to 72 hours.

The following key parameters were used in modelling to inform the revised stormwater
modelling:

¢ The POS stormwater storage areas to include a biofiltration area sized to manage the
15mm event for water quality treatment, located within an overall flood storage area
sized to retain and infiltrate the 1% annual exceedance probability (AEP) event.

e Side slopes of 1:6 for the POS flood storage infiltration areas and 1:0 for biofiltration.
¢ A maximum allowable storage depth less than 1.2 m for the 1% AEP event.

e A design groundwater level at the site for modelling purposes based on the LWMS
mapped groundwater levels (RPS, 2010). Adopted groundwater levels at each storage
location are shown in relation to the indicative storage inverts in Tables 1-5. These
AAMGL levels are estimated to range from 0.85 mAHD in the west of the site to 1.0
mMAHD in the east.

¢ Runoff rates calculated and applied based on Hyd2o’s CURRV runoff calculator as
detailed in Tables 1-5. Note runoff coefficient used for road reserve in current modelling
differ from those adopted in the previous LWMS (RPS,2010) and are considered a
refinement based on a more detailed assessment of likely rates. Hyd2o0’s CURRV runoff
calculator is a standardised approach used by Hyd2o across all development projects
to estimate runoff rates. In estimating runoff rates CURRV considers rainfall IFD’s, land
use breakdown, percentages of impervious and pervious areas within land use type
and likely initial and continuing loss of soil types.

e Conservative rates of 5 m/day for flood storage area modelling, with no infiltration
assumed for the initial sizing of biofiltration area and volume requirements.

Revised modelling results for each individual catchment are presented in Tables 1 to 5 and
Appendix C, with estimated approximate storage areas shown in Figures 8 and 9 for the 15
mm biofiltration areas and 1% AEP areas respectively. Note areas in Figures 8 and 9 are
shown approximately to scale to indicate the likely size of stormwater storage areas in
relation to POS provisions.

The results indicate the proposed POS areas to be sufficient in size and location to manage
storage runoff from the site post development up to the 1% AEP event for the revised
concept plan.

Landscape concept plans prepared by LD total showing the integration of stormwater and
POS areas are contained as Appendix D.
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Table 1: Stormwater Modelling for Revised Local Structure Plan (Catchments 1-5)

Catchment la 1b 2 3 4 5
Lots (ha) @ 44%RO 1%AEP 12.33 10.41 7.62 5.14 7.51 9.68
POS (ha) @ 17%RO 1%AEP 2.22 0.58 1.72 1.87 0.66 1.59

Road Reserve (ha)
@ 68%RO 15mm 5.58 4.34 3.68 2.70 3.80 4.26

@ 85%RO 1%AEP

Total Area (ha) 20.13 15.33 13.02 9.71 11.97 15.53
Equiv Imp Area EIA (15mm) (ha) 3.79 2.95 2.50 1.84 2.58 2.90
Equiv Imp Area EIA (1% AEP) (ha) 10.55 8.37 6.77 4.87 6.65 8.15

15mm Event Biofiltration Area

Volume Required (m3) 569 443 375 276 387 435

Flood Depth (m) 0.30 0.30 0.30 0.30 0.30 0.30
TWL Elevation (mAHD) 2.80 1.80 42.80 33.80 28.80 12.80
Modelled Base & TWL Area (m2) 1895 1475 1250 920 1290 1450

Flood Storage Parameters

Base Area (m2) t 2740 2740 1700 950 1575 1670
Approx Storage Invert (mAHD) 2.5 1.5 42.5 33.5 28.5 125
Design Groundwater Level (mAHD) 0.85 0.85 1.0 1.0 1.0 0.95
Side Slopes (v:h) 6 6 6 6 6 6
Infiltration Rate (m/d) 5.0 5.0 5.0 5.0 5.0 5.0

20% AEP Event Flood Storage

Modelled Flood Depth (m) 0.59 0.44 0.59 0.65 0.60 0.64
TWL Elevation (mAHD) 3.09 1.94 43.09 34.15 29.10 13.14
TWL Area (m2) 3902 3597 2494 1830 2491 3088
Volume (m3) 1963 1404 1260 917 1235 1531
Critical Duration (hr) 3 1 3 3 3 3

1% AEP Event Flood Storage

Modelled Flood Depth (m) 1.20 1.17 1.19 1.18 1.17 1.18
TWL Elevation (mAHD) 3.70 2.67 43.69 34.68 29.67 13.68
TWL Area (m?) 5208 5141 3403 2637 3457 4377
Volume (m3) 4758 4634 3032 2119 2937 3560
Critical Duration (hr) 3 24 3 3 3 3

1. Biofiltration area estimates are considered conservative. Where biofilter area requirements above exceed flood storage base areas shown ,

storage designs will require refinement at later stages of planning to suit.
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Table 2: Stormwater Modelling for Revised Local Structure Plan (Catchments 6-10)

Catchment 6 7 8 9a 9b 10
Lots (ha) @ 44%RO 1%AEP 8.57 17.33 1.63 15.36 9.26 3.77
POS (ha) @ 17%RO 1%AEP 3.43 3.78 0.45 10.14 0.44 0.77

Road Reserve (ha)
@ 68%RO 15mm 3.92 7.74 0.88 8.05 4.66 2,52

@ 85%RO 1%AEP

Total Area (ha) 15.92 28.85 2.96 33.55 14.36 7.06
Equiv Imp Area EIA (15mm) (ha) 2.67 5.26 0.60 5.47 3.17 1.71
Equiv Imp Area EIA (1% AEP) (ha) 7.69 14.85 1.54 15.32 8.11 3.93

15mm Event Biofiltration Area

Volume Required (m3) 401 789 90 821 476 257
Flood Depth (m) 0.30 0.30 0.30 0.30 0.30 0.30
TWL Elevation (mAHD) 13.80 13.80 47.80 20.80 31.80 12.80
Base & TWL Area (m?) 1335 2630 300 2735 1585 855

Flood Storage Parameters

Base Area (m?) 1 1550 4000 170 4180 2280 750
Approx Storage Invert (mAHD) 135 135 47.5 20.5 315 12.5
Design Groundwater Level (mMAHD) 0.95 0.95 1.0 0.95 0.95 0.95
Side Slopes (v:h) 6 6 6 6 6 6

Infiltration Rate (m/d) 5.0 5.0 5.0 5.0 5.0 5.0

20% AEP Event Flood Storage

Modelled Flood Depth (m) 0.65 0.57 0.72 0.57 0.56 0.65
TWL Elevation (mAHD) 14.15 14.07 48.22 21.07 32.06 13.15
TWL Area (m?2) 2898 5552 582 5677 2984 1474
Volume (m3) 1451 2736 287 2831 1492 738

Critical Duration (hr) 3 3 3 3 3 3

1% AEP Event Flood Storage

Modelled Flood Depth (m) 1.19 1.18 1.18 1.20 1.19 1.17
TWL Elevation (mAHD) 14.69 14.68 48.68 21.70 32.69 13.67
TWL Area (m?) 4110 7316 923 7440 3883 2141
Volume (m3) 3369 6682 646 6941 3685 1703
Ciritical Duration (hr) 3 3 3 3 3 3

1. Biofitration area estimates are considered conservative. Where biofilter area requirements above exceed flood storage base areas shown ,

storage designs will require refinement at later stages of planning to suit.
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Table 3: Stormwater Modelling for Revised Local Structure Plan (Catchments 11-14)

Catchment 11 12a 12b 13a 13b 14
Lots (ha) @ 44%RO 1%AEP 9.52 7.89 14.26 11.73 11.01 0.72
POS (ha) @ 17%RO 1%AEP 3.35 1.00 3.85 0.72 0.64 1.71

Road Reserve (ha)
@ 68%RO 15mm 5.28 4.46 6.72 5.97 4.87 1.52

@ 85%RO 1%AEP

Total Area (ha) 18.15 13.35 24.83 18.42 16.52 3.95
Equiv Imp Area EIA (15mm) (ha) 3.59 3.03 4.57 4.06 3.31 1.03
Equiv Imp Area EIA (1% AEP) (ha) 9.25 7.43 12.64 10.36 9.09 1.90

15mm Event Biofiltration Area

Volume Required (m3) 540 455 686 609 497 155
Flood Depth (m) 0.30 0.30 0.30 0.30 0.30 0.30
TWL Elevation (mAHD) 18.80 26.80 40.80 21.80 38.80 18.80
Base & TWL Area (m?) 1800 1515 2285 2030 1655 515

Flood Storage Parameters

Base Area (m?) 1 915 2100 3745 2700 2600 300
Approx Storage Invert (mAHD) 18.5 26.5 40.5 215 38.5 18.5
Design Groundwater Level (mMAHD) 0.95 0.95 1.0 0.95 1.0 0.95
Side Slopes (v:h) 6 6 6 6 6 6
Infiltration Rate (m/d) 5.0 5.0 5.0 5.0 5.0 5.0

20% AEP Event Flood Storage

Modelled Flood Depth (m) 0.75 0.55 0.54 0.59 0.56 0.68
TWL Elevation (mAHD) 19.25 27.05 41.04 22.09 39.06 19.18
TWL Area (m?2) 3768 2804 4707 3848 3351 693

Volume (m3) 1761 1372 2298 1935 1975 358

Critical Duration (hr) 6 3 3 3 3 3

1% AEP Event Flood Storage

Modelled Flood Depth (m) 1.20 1.17 1.19 1.20 1.20 1.19
TWL Elevation (mAHD) 19.70 27.67 41.69 22.70 39.70 19.69
TWL Area (m?) 5558 3701 5977 5139 4319 1075
Volume (m3) 3886 3379 5760 4688 4156 815
Ciritical Duration (hr) 3 3 3 3 3 3

1. Biofitration area estimates are considered conservative. Where biofilter area requirements above exceed flood storage base areas shown ,

storage designs will require refinement at later stages of planning to suit.
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Table 4: Stormwater Modelling for Revised Local Structure Plan (Catchments 15-20)

Catchment 15 16 17 18 19 20
Lots (ha) @ 44%RO 1%AEP 10.70 22.08 9.45 16.11 4.75 5.88
POS (ha) @ 17%RO 1%AEP 3.04 5.33 1.24 1.00 1.35 2.59
Road Reserve (ha)
@ 68%RO 15mm 5.07 10.37 4.86 7.27 2.33 291
@ 85%RO 1%AEP
Total Area (ha) 18.81 37.78 15.55 24.38 8.43 11.38
Equiv Imp Area EIA (15mm) (ha) 3.45 7.05 3.30 4.94 1.58 1.98
Equiv Imp Area EIA (1% AEP) (ha) 9.53 19.44 8.50 13.44 4.30 5.50
15mm Event Biofiltration Area
Volume Required (m3) 518 1058 495 741 237 297
Flood Depth (m) 0.30 0.30 0.30 0.20 0.30 0.30
TWL Elevation (mAHD) 2.80 2.80 7.80 1.70 51.80 11.80
Base & TWL Area (m?) 1725 3525 1650 3705 790 990
Flood Storage Parameters
Base Area (m?) 1 2880 7500 2450 7000 1000 1425
Approx Storage Invert (mAHD) 25 25 7.5 15 51.5 11.5
Design Groundwater Level (mMAHD) 0.85 0.85 0.8 0.85 1.0 0.85
Side Slopes (v:h) 6 6 6 6 6 6
Infiltration Rate (m/d) 5.0 5.0 5.0 5.0 5.0 5.0
20% AEP Event Flood Storage
Modelled Flood Depth (m) 0.52 0.39 0.54 0.26 0.62 0.58
TWL Elevation (mAHD) 3.02 2.89 8.04 1.76 52.12 12.08
TWL Area (m?2) 3618 8458 3172 7540 1576 2044
Volume (m3) 1704 3156 1544 1889 807 1014
Critical Duration (hr) 3 1 3 1 3 3
1% AEP Event Flood Storage
Modelled Flood Depth (m) 1.18 1.19 1.17 1.17 1.19 1.17
TWL Elevation (mAHD) 3.68 3.69 8.67 2.67 52.69 12.67
TWL Area (m?) 4667 10560 4121 9584 2204 2773
Volume (m3) 4471 10744 3836 9698 1913 2453
Ciritical Duration (hr) 24 24 3 24 3 3

1. Biofitration area estimates are considered conservative. Where biofilter area requirements above exceed flood storage base areas

shown , storage designs will require refinement at later stages of planning to suit.
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Table 5: Stormwater Modelling for Revised Local Structure Plan (Catchments 21-26)

Catchment 21 22 23 24 25 26
Lots (ha) @ 44%RO 1%AEP 2.12 5.43 4.25 0.68 2.74 1.22
POS (ha) @ 17%RO 1%AEP 0.44 0.45 0.43 0.47 2.01 1.41

Road Reserve (ha)
@ 68%RO 15mm 1.00 2.50 161 0.41 2.19 0.89

@ 85%RO 1%AEP

Total Area (ha) 3.56 8.38 6.29 1.56 6.94 3.52
Equiv Imp Area EIA (15mm) (ha) 0.68 1.70 1.09 0.28 1.49 0.61
Equiv Imp Area EIA (1% AEP) (ha) 1.86 4.59 3.31 0.73 3.41 1.53

15mm Event Biofiltration Area

Volume Required (m3) 102 255 164 42 224 92

Flood Depth (m) 0.30 0.30 0.30 0.30 0.30 0.30
TWL Elevation (mAHD) 40.80 21.80 44.80 55.80 39.80 51.80
Base & TWL Area (m?) 340 850 545 140 745 305

Flood Storage Parameters

Base Area (m?) 1 300 1125 600 325 630 165
Approx Storage Invert (mAHD) 40.5 215 44.5 55.5 39.5 51.5
Design Groundwater Level (mMAHD) 0.95 0.95 1.0 1.0 0.95 0.95
Side Slopes (v:h) 6 6 6 6 6 6

Infiltration Rate (m/d) 5.0 5.0 5.0 5.0 5.0 5.0

20% AEP Event Flood Storage

Modelled Flood Depth (m) 0.67 0.60 0.67 0.79 0.66 0.73
TWL Elevation (mAHD) 41.17 22.10 45.17 56.29 40.16 52.23
TWL Area (m?2) 686 1681 1227 269 1271 575

Volume (m3) 349 856 627 137 643 287

Critical Duration (hr) 3 3 3 6 3 3

1% AEP Event Flood Storage

Modelled Flood Depth (m) 1.17 1.19 1.20 1.20 1.18 1.19
TWL Elevation (mAHD) 41.67 22.69 45.70 56.70 40.68 52.69
TWL Area (m?) 1059 2329 1815 463 1864 912
Volume (m3) 794 2049 1441 299 1478 644
Ciritical Duration (hr) 3 3 6 3 3 3

1. Biofitration area estimates are considered conservative. Where biofilter area requirements above exceed flood storage base areas

shown , storage designs will require refinement at later stages of planning to suit.
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Should you have any queries regarding this report, please do not hesitate to contact Sasha
Martens or Brian Lau of this office.

Yours sincerely,

Brian Lau
Environmental Hydrologist, Hyd2o0
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Attachments

Figure 1: Location Plan

Figure 2: Site Conditions Plan

Figure 3: Geotechnical Plan

Figure 5: Groundwater Plan

Figure 4: Surface Water Plan

Figure 6: Revised Concept Masterplan
Figure 7: Post Development Catchment Plan
Figure 8: 15mm Biofiltration Plan

Figure 9: Stormwater Management Plan

Appendix A: LWMS Extracts (RPS, 2010)
Appendix B : Engineering Plans (LDTotal, 2025)
Appendix C : Stormwater Modelling Summary
Appendix D: Landscape Plans (Peritas, 2025)

This document is published in accordance with and subject to an agreement between Hyd2o and the Client for whom it has been
prepared, and is restricted to those issues that have been raised by the Client in its engagement of Hyd2o. It has been prepared using
the skill and care ordinarily exercised by hydrologists in the preparation of such documents. Hyd2o recognise site conditions change
and contain varying degrees of non-uniformity that cannot be fully defined by field investigation. Measurements and values obtained
from sampling and testing in this document are indicative within a limited timeframe, and unless otherwise specified, should not be
accepted as conditions on site beyond that timeframe. Any person or organisation that relies on or uses the document for purposes or
reasons other than those agreed by Hyd2o and the Client does so entirely at their own risk. Hyd2o denies all liability in tort, contract or
otherwise for any loss, damage or injury of any kind whatsoever (whether in negligence or otherwise) that may be suffered as a
consequence of relying on this document for any purpose other than that agreed with the Client.
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APPENDIX A
LWMS Extracts (RPS, 2010)
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APPENDIX B
Engineering Plans (Peritas, 2025)
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APPENDIX C
Stormwater Modelling Summary



Lancelin LWMS Addendum
Hyd20 Modelling Result Summary , with adjusted 15mm POS areas to 0.3m depth

1% AEP (~ 1.2m depth 1:6 batters)
20% AEP

total area of inundation for specified event

ercentage of contributing catchment area (excluding commercial,conservation, and schools)

Catchment la 1b 2 3 4 5 6 7 8 9a 9b 10 11 12a 12b 13a 13b 14 15 16 17 18 19 20 21 22 23 24 25 26
Lots (ha) @ 44%RO 1%AEP 12.33 | 1041 | 7.62 5.14 7.51 9.68 857 | 17.33 | 1.63 | 1536 | 9.26 3.77 9.52 7.89 | 14.26 | 11.73 | 11.01 | 0.72 | 10.70 | 22.08 [ 9.45 | 16.11 [ 4.75 5.88 212 5.43 4.25 0.68 2.74 1.22
POS (ha) @ 17%RO 1%AEP 222 0.58 1.72 1.87 0.66 1.59 3.43 3.78 0.45 | 10.14 | 0.44 0.77 3.35 1.00 3.85 0.72 0.64 1.71 3.04 5.33 1.24 1.00 1.35 259 0.44 0.45 0.43 0.47 2.01 1.41
Road (ha) @ 68% RO 15mm, 85% RO 1% AEP 5.58 4.34 3.68 270 3.80 4.26 3.92 7.74 0.88 8.05 4.66 252 5.28 4.46 6.72 5.97 4.87 1.52 5.07 | 10.37 | 4.86 7.27 2.33 291 1.00 2.50 1.61 0.41 219 0.89
Total Area (ex Conserv,Schools,Commercial) 20.13 | 1533 | 13.02 | 9.71 | 11.97 | 1553 | 1592 | 28.85 | 2.96 | 3355 | 14.36 | 7.06 | 18.15 | 13.35 | 24.83 | 18.42 | 16.52 | 3.95 | 18.81 | 37.78 | 15.55 | 24.38 | 843 | 11.38 | 3.56 8.38 6.29 1.56 6.94 3.52
Equiv Imp Area EIA (15mm) (ha) 3.79 2.95 2.50 1.84 2.58 2.90 2.67 5.26 0.60 5.47 3.17 171 3.59 3.03 457 4.06 3.31 1.03 3.45 7.05 3.30 4.94 1.58 1.98 0.68 1.70 1.09 0.28 1.49 0.61
Equiv Imp Area EIA (1% AEP) (ha) 10.55 | 8.37 6.77 4.87 6.65 8.15 7.69 | 1485 | 154 | 1532 [ 8.11 3.93 9.25 7.43 | 12.64 | 10.36 | 9.09 1.90 953 | 19.44 | 850 | 13.44 | 4.30 5.50 1.86 4.59 3.31 0.73 3.41 1.53

Storage Parameters

Base Area (m2) 2740 2740 1700 950 1575 1670 1550 4000 170 4180 2280 750 915 2100 3745 2700 2600 300 2880 7500 2450 7000 1000 1425 300 1125 600 325 630 165
Approx Storage Invert (mAHD) 2.5 15 425 335 28.5 12.5 135 135 47.5 20.5 315 125 18.5 26.5 40.5 215 38.5 185 25 25 7.5 15 51.5 115 40.5 215 44.5 55.5 39.5 51.5
Side Slopes (v:h) 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
Infiltration Rate (m/d) : Flood Storage Modelling 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5

15mm Event Biofiltration Area (assumed nested within overall storage with 0.3m design depth, 1:0 batters to minimise area)

15mm Event Total Volume (ma) 569 443 375 276 387 435 401 789 90 821 476 257 540 455 686 609 497 155 518 1058 495 741 237 297 102 255 164 42 224 92

Flood Depth (m) 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.20 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30

TWL Elevation (MAHD) 2.80 1.80 42.80 | 33.80 | 28.80 | 12.80 | 13.80 13.80 | 47.80 | 20.80 | 31.80 | 12.80 | 18.80 | 26.80 | 40.80 | 21.80 | 38.80 | 18.80 2.80 2.80 7.80 1.70 51.80 | 11.80 | 40.80 | 21.80 | 44.80 | 55.80 | 39.80 | 51.80

TWL Area (m?) 1895 | 1475 | 1250 920 1290 | 1450 | 1335 | 2630 300 2735 | 1585 855 1800 | 1515 | 2285 | 2030 | 1655 515 1725 | 3525 | 1650 | 3705 790 990 340 850 545 140 745 305 42830| 1_0%|

20% AEP Event Flood Storage

Modelled Flood Depth (m) 0.59 0.44 0.59 0.65 0.60 0.64 0.65 0.57 0.72 0.57 0.56 0.65 0.75 0.55 0.54 0.59 0.56 0.68 0.52 0.39 0.54 0.26 0.62 0.58 0.67 0.60 0.67 0.79 0.66 0.73

TWL Elevation (mMAHD) 3.09 1.94 | 43.09 | 34.15 | 29.10 | 13.14 | 14.15 | 14.07 | 48.22 | 21.07 | 32.06 | 13.15 | 19.25 | 27.05 | 41.04 | 22.09 | 39.06 | 19.18 | 3.02 2.89 8.04 1.76 | 52.12 | 12.08 | 41.17 | 22.10 | 45.17 | 56.29 | 40.16 | 52.23

TWL Area (m?) 3902 | 3597 | 2494 | 1830 | 2491 | 3088 | 2898 | 5552 582 5677 | 2984 | 1474 | 3768 | 2804 | 4707 | 3848 | 3351 693 3618 | 8458 | 3172 | 7540 | 1576 | 2044 686 1681 | 1227 269 1271 575 87857| 2_0%|
Volume (m°) 1963 | 1404 | 1260 917 1235 | 1531 | 1451 | 2736 287 2831 | 1492 738 1761 | 1372 | 2298 | 1935 | 1975 358 1704 | 3156 | 1544 | 1889 807 1014 349 856 627 137 643 287

Critical Duration (hr) 3 1 3 3 3 3 3 3 3 3 3 3 6 3 3 3 3 3 3 1 3 1 3 3 3 3 3 6 3 3

1% AEP Event Flood Storage

Modelled Flood Depth (m) 1.20 117 1.19 118 117 1.18 1.19 118 1.18 1.20 119 117 1.20 117 119 1.20 1.20 1.19 118 1.19 117 117 119 117 117 1.19 1.20 1.20 1.18 1.19
TWL Elevation (mMAHD) 3.70 2.67 | 43.69 | 34.68 | 29.67 | 13.68 | 14.69 | 14.68 | 48.68 | 21.70 | 32.69 | 13.67 | 19.70 | 27.67 | 41.69 | 22.70 | 39.70 | 19.69 | 3.68 3.69 8.67 2.67 | 52.69 | 12.67 | 41.67 | 22.69 | 45.70 | 56.70 | 40.68 | 52.69
TWL Area (m?) 5208 | 5141 | 3403 | 2637 | 3457 | 4377 | 4110 | 7316 923 7440 | 3883 | 2141 | 5558 | 3701 | 5977 | 5139 | 4319 | 1075 | 4667 | 10560 | 4121 | 9584 | 2204 | 2773 | 1059 | 2329 | 1815 463 1864 912 118156| 2.7%|
Volume (m°) 4758 | 4634 | 3032 [ 2119 | 2937 | 3560 | 3369 | 6682 646 6941 | 3685 | 1703 | 3886 | 3379 [ 5760 | 4688 | 4156 815 4471 | 10744 | 3836 | 9698 | 1913 | 2453 794 2049 | 1441 299 1478 644

Critical Duration (hr) 3 24 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 24 24 3 24 3 3 3 3 6 3 3 3




APPENDIX D
Landscape Plans (LD Total, 2025)
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Lancelin South - Landscape Master Plan
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Lancelin South - Landscape Master Plan
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Lancelin South - Landscape Master Plan
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Lancelin South - Landscape Master Plan
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