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Drummond St Culverts (3 x DN1200)

Upstream Downstream Head Loss
1% AEP CCFlood Surface 160.54 159.56 0.98
1% AEP Flood Surface 159.92 159.29 0.63
Change in Elevation 0.62 0.27 -

Table 13. Flood levels across Drummond Street

There appears to be significant potential benefit in investigating the upgrading of these

culverts.

Attachment 11.11.3 Hydrodynamica West Perth - Sheepwash Creek Flood Study R 2 June 2023
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Based on Modelling 2nd June 2023

1% Annual Exceedance Probability (AEP)
Frog culvert capacity modelled online
Stock underpass capacity modelled offline
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Frog culvert capacity modelled online
Stock Underpass capacity modelled offline
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HB17353.txt

CIRCLY Version 5.0u {8 April 2013}
Job Title: HB17353 Asphalt Pavement
Damage Factor Calculation

Assumed number of damage pulses per movement:
One pulse per axle {i.e. use NROWS)

Traffic Spectrum Details:

ID: HB17353b Title: New Highway, South of Western Interchange

Load Load Movemenkts
No. 1D
1 ESA75~Full 1.60E+07

Details of Load Groups:

Load Load Load Load Radius Pressure/ Exponent
No. ID Category Type Ref. stress
1 ESA75~Full SA750~Full Vertical Force g82.1 0.75 0.00

Load Locations:

Location Load Gear X Y Scaling Theta
No. ID No. Factor
1 ESA75-Full 1 -165.0 0.0 1.00E+00 0.00
2 ESAT5~Full 1 165.0 0.0 1.0C0E+00 0.00
3 ESA75-Full 1 1635.0 0.0 1.00E+00 0.00
4 ESA75-Full 1 19€5.0 0.0 1,00E+00 0.00

Layout of result points on horizontal plane:
Xmin: -3000 ¥max: 5000 Xdel: 5
Y: 0

Details of Layered System:

ID: HB17353A2 Title: Perth Link Road New Highway, South of Westerm Interchange CRBR4

Layer Lower Material Isotropy Modulus P.Ratio

No. i/face ID {or Ev) {or vwh) F Eh vh

1 rough =~ DG1l4TH80ho Iso., 4,90E+03 0.40

2 rough DG20TST80H Iso. 5.30E+03 0.40

3 rough DG20TSF80H Iso. 5.15E+03 0,40

4 rough Gramn 80 Aniso. 8.00E+01 0.35 5.92E401 4 ,.00E+01 0.35
5 rough Sub CBR4 Aniso. 4. 00E+01 0.458 2.76E+01 2.00E+01 0.45
Performance Relabtionships:
Layer Location Performance Component Perform. Perform. Traffic

No. D Constant Exponent Multiplier

1 bottom DG14TH80ho BETH 0.003269 5.000 1.100

2 bottom DGZ0TSIB0OH ETH ) 0.003151 5.000 1.100

3 bottom DG20TSF80H ETH 0.0038339 5.000 1.100

5 top Sub_ 2004 EZZ 0.009300 7.000 1.500

Reliability Factors:
Project Reliability: Austroads 97.5%
Layer Reliability Material

No. Factor Type

1 0.87 Asphalt

2 0.67 Asphalt

3 0.87 Asphalt

5 1.00 Subgrade {Austroads 2004)
Details of Layers to be sublayered:

Layer no. &: Ausktroads (2004) sublayering

Results:
Layer Thickness Material Load Critiecal CDF
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HB17353.txt
No.
1 40,
2 110.
3 75
4 100.
5 o]
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ID
DG14THEOho
DGa20TSIa0H
DGZO0TSFR0H
Gran_ B0
Sub_CEBR4
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ESA75-Full
ESAT5~Full
ESA7S5-Full

ESA75~Full

Strain
-1.24E-05
-4 _84E-DS
~-1.22K-04
n/a
3.46E-04

2.04E-05
2.24E-02
8.51E-01
n/a

2.37E-03
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Doc ref; 1647_Rev G

1.2 Review the impact of the 100AEP design flood

We have reviewed the impact of the new highway on the likely flood depths during the 1:100 AEP
design fiood for Sheep wash Creek,

Sheep wash creek passes through Perth, and crosses nurmerous roads / culverts and its general
alignment is adjacent to residential properties.

The modelling considered the size and location of both the proposed “frog cuivert’ and stock
underpass as part of the new highway design.

The Frog Culvert is a low-level stormwater culvert which is configured in a manner which allows the
passage of native animals under the highway, simifar to works which have already been undertaken
on Stage 1 of the highway works. The frog culvert is also the primary culvert for passing the base
flows within Sheep wash Creek, and is located at 1L165.70.

The stock underpass is located at a higher elevation {RL166.25), and has been modeited io ensure
no flow passes through this structure up io the 1:10¢ AEP event. To achieve this a smali 260mm bund
was modelled around the entrance to the stock underpass. In the field the stock underpass entry will
be in cut and hence this additiona! height is not considered significant.

We agsessed a range of frog culvert sizes to determine the impact downstream, with the outfiow
hydrograph provided in Appendix D. There was not a significant advantage to move away from the
current 1200 x 1500 size nominated.

The hydrographs used for this modelling work is attached in Appendix D.

The results of this modelling work indicate that all flows up to the 1:1G0AEP pass thréugh only the
frog culvert, and that the stock underpass is nof required. The peak outflow from the Frog Culvert is
in the order of 1.6m3/s, for the current design {1500 x 1200}.

As a base scenario, in comparing the 1:100-year AEP, & is evident that allowing the frog culvert to act
as a hydraulic control the downdraw of the event, the impact downstream is reduced. It must be noted
that all downstream culverts have assumed to be upgraded as per the recommendations made in
Hydrodynamica's Stormwaler Assessment and Recommendations, 1or Northem Midiands Cotncll —
West Parff, dated September 2015.

1.3 Review the Sunny Day Dam break inundation

1.3.7 Overview

To review the consequence category and associated dam break inundation area, we have undertaken
a dam break assessment considering both the existing conditions (ie no highway) and the proposed
highway alignment.

732 Dam Breach flydrograpls

A dam breach hydrograph has been developed in accordance with the Froehlich method (CDSB, 20G10)
using the staged storage curve developed by IPD. Hydrographs have been deveioped for Sunny Day
Failure (SDF) conditions only. All hydrographs are aftached as Appendix D.

It is noted that the construction of an additional 200ML storage upstream (Refer Appendix E} of the
existing dam has been considered, and as the proposed storage is forded by existing material (rock)
and is connected to the existing dam via a new spillway, we have considered this storage is not subject
to failure via overtopping or piping failure and therefore for the storage volume is not released
instantaneously in the dam break event. The existing dam’s spillway is at RL178, while the new storage
has a connection channel/spillway at RL177.50. '

IPD Consulting Pty Ltd 3
Infrastructura Planning & Cesign
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Inundation

The dam break inundation has been modelled with results shown in Appendix B.

v The new highway provides a benefit to the dam break flooding depths and flood extent.

Typical fiood depths are reduced to below 300mm in most cases and velocities are not considered

excessive, through the urban zones.

2

217

Review the Dams Conseguence Category

Overviaw

We have underlaken a review of the Dam's Consequence category and provide the following
comments from our review.

212

Tolal infrastructure costs

It is considered that a SDF dam break would have a MEDIUM impact on downstream infrastructure.
Downstream maintenance may be required at major culverts, private access roads and fence lines
particulanly in locations with high velocities.

It is noteworthy that due to the slight changes in severity definitions for each of the criteria under Total -
Infrastructure Costs, that they are not 100% comparable. However, the assessment of severity of
damages losses conducted by ARM in 2005, given their severity levels applied indicate a MEDIUM
severity to Residential and Infrastructure. This indicates that 4 to 49 Residential houses will be damaged
or destroyed in an event. Further the event will result in damages of between $1M to $10M (refer
ANCOLD Guidelines on Assessment of the Conseguiences of Darm Faljure (May 2000)).

2173

Impact on Dam Owners Business

It is considered that a dam break would have a MINOR impact on the dam owners' business due to
thelr inability to provide water to key stakehoiders.

Although not 100% com‘parable‘ this was generally in accordance with previous hazard assessment
undertaken by ARM in 2005,

274

Health and Soc/al Impacts

it is considered that a dam break would have a MINOR impact from a health and social perspective.

Although not 100% comparabie, this was generally in accordance with previous hazard assessment
undertaken by ARM in 2005,

215

Epvironmenial fmpact

It Is considered thaf a dam break would have a MINCR impact from an environmental perspective as
the discharge will likely be representative of current water quality and any environmental damage
(expected fo be erosion relaied) would recover in less than a year.

Although not 100% comparable, this was generally in accordance with previous hazard assessment
underlaken by ARM in 2005.

2.1.6

Population at RIsk (PAR)

Based on the inundation maps included, it is anticipated that in the event of a Sunny Day Failure there
will be potential risk to human fife measured in terms of Population at Risk (PAR} of 2100 to <1000 in

IPD Gonsulting Pty Ltd 4

Infraslnuciura Plaaning & Design
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Appendix E — Proposed new Storage

1PD Consulting Pty Ltd 13
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