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EXECUTIVE SUMMARY
Background
Flood risks in the Ironbark Creek Catchment have been the subject of numerous studies. In
2008, a catchment wide Flood Study, titled Wallsend – Plattsburg (Ironbark Creek) Flood Study
was completed by DHI Australia (DHI, 2008).
Subsequently a Floodplain Risk Management Study (FRMS) and a Floodplain Risk
Management Plan (FRMP) were completed in 2009 (Worley Parsons, 2009a and 2009b). A wide
range of flood mitigation options were examined and ultimately filtered to the works and actions
recommended in the FRMP.
Key recommendations in the FRMP targeted the reduction of flood risk by creating a flowpath
with greatly enhanced conveyance through the Wallsend Commercial Centre area. This included
two main components:
•

Increasing the flow capacity under Minmi Road; and

•

Removing designated buildings and bridges, and widening the Ironbark Creek Channel
between the downstream end of the Stockland Wallsend shopping centre and Federal Park.

A principal aim was to reduce the force of flash flood waters in extreme events (where the risk to
life is greatest) from present conditions where most buildings (including Stockland Wallsend
shopping centre) would be in danger of collapse, to a lesser force which would enable practical
strengthening of buildings, so as to allow shelter;in;place using onsite flood refuges when
evacuation was not possible due to the rapid onset of extreme evacuation hazard.
The City of Newcastle (CoN) engaged SMEC Australia to determine the feasibility of the options
recommended in the FRMP, and to develop an appropriate implementation strategy. A technical
sub;committee was responsible for regular oversighting of the study progress and its outcomes.
Mitigation Options Nominated in the Consultant Brief
The Consultant Brief for the current study subdivided the two main components for an enhanced
flow path into 5 mitigation options to be assessed both individually and all together. The 5
options are describe below and at Plate ES 1.
Objectives of the Study
The primary goal of the current study is to undertake investigations to determine the feasibility of
these five nominated options for creating a flow path to increase flow conveyance, to consider
revised or alternative options, and to determine a preferred option(s) and associated
implementation aspects..
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The study area is shown
at right and the 5
mitigation options
nominated in the
Consultant Brief for
consideration are:
1. Minmi Road Bridge
enlargement;
2. Remove Tyrrell and
Boscawen Street
Bridges and enhance
conveyance of Nelson
Street Bridge;
3. Remove designated
commercial centre
buildings on left bank
(west of channel);
4. Remove designated
commercial centre
buildings on right bank
(east of channel); and
5. New larger channel in
the Wallsend
Commercial Centre
(Ironbark Creek).

Plate ES 1 – Key Features of the Ironbark Creek Floodplain

The key objectives of this study are to:
•

Review existing flood models and assessment methods, and to provide revised information
on existing flood behaviour and hazards in the Wallsend Commercial Centre area.

•

Analyse sensitivity of flood model predictions to rising sea levels and rainfall intensities (due
to climate change), and advise flood risk implications.

•

Structurally assess designated buildings adjacent to Ironbark Creek to determine the likely
risk of failure during a range of design flood events including the Probable Maximum Flood
(PMF).

•

Undertake building audits and property valuations for potential property acquisitions that may
support flood mitigation options.

•

Investigate feasible flood mitigation options and undertake hydraulic modelling to assess the
impact on flood behaviour.

•

Prepare a short list of options, assess potential reduction of flood risk and damages, assess
capital costs, then establish benefit;cost profiles.

•

Determine a preferred option, then develop a property acquisition strategy and prioritised
implementation strategy.
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•

Investigate the viability of building strengthening to meet requirements for shelter;in;place
during extreme events.

Review of Data and Models
A review of available data, including previous studies and models has been undertaken. This
included reviewing the hydrologic and hydraulic flood models developed for the 2008 flood
study. These models were found to be fit for purpose and were updated where appropriate, most
notably to include more recent topographic data describing the floodplain and to utilise the most
up to date technology. The models were also calibrated to the 1988 and 2007 flood events, the
same calibration events used in the 2008 flood study.
Part of the calibration process involved establishing appropriate blockage factors for the 4 key
bridges in the Wallsend Commercial Centre, being the bridges as Nelson Street, Tyrrell Street,
Boscawen Street and Minmi Road.
Assessment of Designated Buildings
The initial assessment of the designated buildings included an architectural building survey
audit, preliminary property valuations and structural stability assessment. This information was
used to inform the flood damages assessment, further detailed structural assessments, property
acquisition aspects and the implementation strategy.
Establishing Flood Behaviour for Existing Conditions
Four design flood events were used in the flood modelling of existing conditions. These were the
Probable Maximum Flood (PMF), a very rare and severe design flood event, as well as 3 other
design floods with annual exceedance probabilities of 10%, 1% and 0.2%. The frequency of
these 3 floods are equivalent to average recurrence intervals of 10 years, 100 years and 500
years respectively.
For each design flood event bridge blockage factors were determined for the 4 key bridges. This
was also carried through to the mitigation options modelling, whereby each option / option
combination was modelled with relevant blockage factors (that varied by bridge and design flood
event).
Establishing the Impact of Mitigation Options on Flood Behaviour
The 5 nominated mitigation options were initially modelled with a representative design event
(0.2 % AEP) to establish the likely hydraulic benefits. This was followed by a rigorous process
that tested the hydraulic benefits of alternative options, modified options and option
combinations.
Hydraulic modelling of options in combination was undertaken and it was found that there is little
combined benefit of implementing options together. The hydraulic benefits of the combined
options were similar to those where an option was modelled independently.
The result was that 4 targeted options were determined for more detailed assessment, being:
•

Option 1 – Enlarging Minmi Road Bridge, including a new channel.

•

Option 2 – Remove Tyrrell and Boscawen Street Bridges, and increase flow capacity at
Nelson Street Bridge.

•

Option 4B – Create right overbank flowpath, including removal of two commercial buildings
(east side of channel).
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•

Option 5B – New larger channel (20;25m wide) in Wallsend Commercial Centre, including
removal of 2 bridges and enlarging 1 bridge.

Options 1 and 2 are as originally nominated in the Consultant Brief, while Options 4B and 5B are
modifications of Options 4 and 5 originally nominated in the Consultant Brief.
Detailed Assessment of Targeted Mitigation Options
Detailed assessment of the 4 targeted options involved:
•

Hydraulic modelling assessment using the full range of design flood events.

•

Utilising the hydraulic assessment results to undertake a flood damages assessment and
determine the reduction in damages for each option compared with existing conditions ;
defines the 'benefit' of each option. Key input data included a floor level survey database
provided by the CoN, comprising a combination of two surveys completed in 2000 and 2011.

•

Preliminary capital cost estimates for each option.

For each of the 4 design flood events, the flood damage assessment determined tangible flood
damages (both direct and indirect), which were calculated separately for residential and
commercial properties and then tallied. Allowance was made for the destruction of buildings,
which is particularly relevant for the larger design floods. The structural assessment of
designated buildings examined the strength of critical structural elements and developed failure
curves that were used to assess the notional number of 'destroyed' buildings for the flood
damages assessment.
This approach then allowed the Average Annual Damages (AAD) to be calculated for existing
conditions and each of the 4 targeted options.
Calculations showed that tangible flood damages increase in moderate increments through the
more frequent floods (10%, 1%, 0.2% AEP), with a dramatic increase at the PMF level. The total
tangible damages in the PMF for existing conditions are estimated at $194M (Residential $35M;
Commercial $159M). In the PMF it is estimated that 274 properties would be subject to above
floor flooding, with depths exceeding the second floor level in many cases. It is estimated that
108 buildings would be destroyed in the PMF, an approximately equal number of residential and
commercial premises.
All of the targeted mitigation options reduce tangible flood damages substantially. In fact,
reductions in Average Annual Damages (AAD) range from 17% to 63% as follows:
•

Option 1 – reduces AAD by 17%.

•

Option 2 – reduces AAD by 53%.

•

Option 4B – reduces AAD by 25%.

•

Option 5B reduces AAD by 63%

Options 2 and 5B produce substantially greater reductions in AAD than Options 1 and 4B.
Of note is that the targeted mitigation options have a proportionately greater beneficial impact on
the higher probability (more likely) design floods. This can be seen in the following table which
compares the impact of Option 5 on both the 10% AEP and PMF events. Option 5 is used in this
comparison as it has the greatest hydraulic benefit (and correspondingly, the greatest cost), but
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is typical of the beneficial impact that the targeted mitigation options have on the higher
probability flood events.
Table ES 1 – Comparing Mitigation Option Impact on the 10% AEP and PMF Events (using
Option 5B)1
10% AEP

PMF

Scenario
Existing

Option 5B

Diff %

Existing

Option 5B

Diff %

Above
Floor
Flooding2

43

7

83.7%

274

257

6.3%

Tangible
Flood
Damages

$9.98M

$1.67

83.3%

$194M

$174M

10.3%

Note 1: Option 5 is used as it has the greatest hydraulic impact, but is typical of the greater beneficial impact that the
targeted mitigation options have on higher probability flood events.
Note 2: Total number of buildings with above floor flooding (residential + commercial).

As shown in the above table, Option 5B reduces the number of buildings with above floor
flooding in the PMF by 6% (274 to 257), but the reduction for the 10% AEP event is 84% (43 to
7). Similarly, Option 5B reduces the tangible flood damages in the PMF by 10% ($194M to
$174M), but the reduction is 83% for the 10% AEP event ($9.98M to $1.67M).
Table ES 2 and Table ES 3 below further demonstrate the substantial beneficial impact that the
4 targeted mitigation options have on the higher probability design events, in this case the 10%
and 100% AEP events. The two tables also demonstrate that Options 2 and 5B produce a
substantially greater beneficial impact than Options 1 and 4B.
Table ES 2 – Impact of Targeted Mitigation Options on Above Floor Flooding (for 10% and
1% AEP Events)
10% AEP
Scenario

1% AEP

No. of Buildings
Flooded1

Diff %

No. of Buildings
Flooded1

Diff %

Existing

43

N/A

68

N/A

Option 1

31

28%

64

6%

Option 2

9

79%

50

27%

Option 4B

29

33%

62

9%

Option 5B

7

84%

46

32%

Note 1: Total number of buildings with above floor flooding (residential + commercial).
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Table ES 3 – Impact of Targeted Mitigation Options on Tangible Flood Damages (for 10%
and 1% AEP Events)
10% AEP
Scenario

1% AEP

Tangible Flood
Damages

Diff %

Tangible Flood
Damages

Diff %

Existing

$9.98M

N/A

$16.71M

N/A

Option 1

$7.55M

24%

$14.77M

12%

Option 2

$1.77M

82%

$10.87M

35%

Option 4B

$5.40M

46%

$15.41M

8%

Option 5B

$1.67M

83%

$7.39M

56%

As shown in Table ES 2, Options 2 and 5B reduce the number of buildings with above floor
flooding in the 10% AEP event by 79% (43 to 9) and 84% (43 to 7) respectively. For Options 1
and 4B the reductions in buildings with above floor flooding in the 10% AEP event are 28% and
33% respectively.
For the 1% AEP event Options 2 and 5B reduce above floor flooding by 27% and 32%
respectively, compared with 6% and 9% reductions respectively for Options 1 and 4B.
It can be seen in Table ES 3 that Options 2 and 5B reduce tangible flood damages in the 10%
AEP event by 82% ($9.98M to $1.77M) and 83% ($9.98M to 1.67M) respectively. By
comparison, Options 1 and 4B reduce tangible flood damages in the 10% AEP event by 24%
and 46% respectively.
For the 1% AEP event Options 2 and 5B reduce total tangible damages by 35% and 56%
respectively, compared with 12% and 8% reductions respectively for Options 1 and 4B.
Benefit Cost Assessment of Targeted Mitigation Options
For each targeted option the Net Present Value (NPV) of Average Annual Damages was
determined. The benefit of each option was then determined as the reduction in the NPV of
damages for that option compared with existing conditions, as follows:
•

Option 1:

$5.18 million

•

Option 2:

$16.38 million

•

Option 4B:

$7.69 million

•

Option 5B:

$19.41 million

Capital costs for the 4 targeted mitigation options are estimated to be:
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•

Option 1:

$12.77 million

•

Option 2:

$5.89 million

•

Option 4B:

$2.07 million

•

Option 5B:

$15.48 million

Using the reduction in the NPV of damages for each targeted option (the 'benefit') and the
capital cost estimate (the 'cost'), the benefit;cost (B/C) ratios for each option were determined as
follows:
•

Option 1:

B/C = 0.4

•

Option 2:

B/C;= 2.8

•

Option 4B:

B/C;= 3.7

•

Option 5B:

B/C;= 1.3

A B/C ratio exceeding unity (1) usually means an option is worth considering further (i.e. benefit
of option is greater than cost of implementing). Options 2 and 4B have the highest benefit;cost
ratios, being 2.8 and 3.7 respectively. These are relatively high values and demonstrate the
considerable worthiness of these options. The benefit;cost ratio of Option 1 is well below unity
(0.4) and hence does not warrant further consideration.
Option 4B, although having the highest benefit;cost ratio, was excluded based on an
assessment of flood hazard and risk. This option would create a new formal overland floodway
through the CBD in the right overbank area, and this would create an isolated 'flood island'
between this floodway and the Ironbark Creek Channel to the west. This option would increase
hazard in the commercial centre including during evacuation, with the increased hazard being
even greater for properties located within the 'flood island'.
With Option 4B excluded on this basis and Option 1 excluded on the basis of a very low benefit;
cost ratio (B/C = 0.4), the two viable options are Option 2 (B/C = 2.8) and Option 5B (B/C=1.3).
The discussion following Tables ES 2 and ES 3 demonstrates that Options 2 and 5B have a
substantial impact in reducing the number of buildings with above floor flooding and reducing
tangible flood damages. The beneficial impact is proportionately greater for the higher probability
design events (greatest impact occurs for the 10% AEP event).
Indeed it was shown that the beneficial impact of Option 5B is slightly greater than Option 2,
however this comes at substantially greater capital cost. The implementation cost for Option 5B
is $15.48M compared with $5.89M for Option 2, and the greater cost is further reflected in a
substantially lower benefit;cost ratio for Option 5B (B/C 1.3 v. B/C 2.8).
The reduction in hazard provided by Options 2 and 5B for the Wallsend Commercial Centre is
similar and substantially lower than for existing conditions. For existing conditions the 1% AEP
flood hazard outside of the channel displays significant areas of H5 (extreme) hazard. Options 2
and 5B each substantially reduce the 1% AEP flood hazard outside of the channel, with the
hazard being predominantly in the H2 and H3 categories with some areas of H1 category on the
periphery of the inundated areas.
Comparing the 1% AEP hazard between Option 2 and Option 5B, there is slightly higher hazard
for Option 2 (H3 v. H2) to the west and north of the Tyrrell Street / Nelson Street intersection.
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This has some implications for evacuation, but can be addressed with minor 'levee' works in
Tyrrell Street.
Preferred Option
As discussed above, the two viable options are Option 2 (B/C = 2.8) and Option 5B (B/C=1.3).
Based on a superior benefit;cost ratio of 2.8, Option 2 was confirmed as the preferred option.
Although the beneficial impact of Option 5B is slightly greater than Option 2, this comes at a
substantially greater capital cost which is reflected in the substantially lower benefit;cost ratio.
Option 2 involves the removal of two road bridges (Tyrrell and Boscawen Streets) and
increasing the flow conveyance of the Nelson Street Bridge. Works to increase flow conveyance
can include removing or modifying obstructions (fences, suspended pipes, etc) that may trap
debris and block flow, modifications on the upstream side (to abutments, pier and deck girders)
to reduce entry losses, installing new railings that do not impede flow over or around the bridge.
The removal of the two bridges will have substantial implications for access and traffic
management in the Wallsend Commercial Centre, and as a result the Nelson Street Bridge will
need to convey an increased traffic volume.
The cost estimate of $5.9M for Option 2 incorporates an amount of $2.7M (including design and
contingency allowances) for road works and traffic management modifications in Wallsend.
A more detailed assessment of road works and traffic management implications should be
undertaken to confirm the required modifications under Option 2.
Feasibility of Protection and Guidelines on Building Assessment and Strengthening
The structural stability assessment of designated buildings was used together with the hydraulic
modelling results to review the structural adequacy of identified critical building elements and to
assess (for the preferred option) the feasibility of protection of designated buildings and other
buildings on the floodplain. This included consideration of hazard reduction, flash flooding,
evacuation and the viability of shelter;in;place. Subsequently for the preferred option, general
guidance was prepared for assessing building structural condition and strengthening, although
this is not feasible for the PMF.
The “Standard for Construction of Buildings in Flood Hazard Areas” (ABCB, 2012) is applicable
to flood prone areas in Australia, but the guidelines are not suitable for flood depths greater than
1m or velocities exceeding 1.5 m/s. Therefore they are not suitable for large flood events
(including the PMF) and buildings in proximity to the Ironbark Creek Channel in Wallsend.
Given the magnitude of flood forces within the Wallsend Commercial Centre area it is not
considered feasible to strengthen buildings to withstand PMF flood forces or to provide onsite
flood refuge above the PMF level. Therefore the community will need to consider a lesser
standard and ultimately decide whether to relocate the Wallsend Commercial Centre to flood
free land in the longer term.
Property Acquisition and Implementation Strategy
The City of Newcastle envisaged the likelihood for a considerable extent of property acquisition
to support the adopted mitigation option, based on the key recommendations in the FRMP that
targeted the reduction of flood risk by creating a flowpath with greatly enhanced conveyance
through the Wallsend Commercial Centre area.
The preferred option (Option 2) requires bridges at Tyrrell and Boscawen Streets to be removed
and modifications to the Nelson Street Bridge to enhance flow conveyance. However, at this
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time there are no properties identified for acquisition and demolition under Option 2. Subject to
the completion of a traffic management assessment, there may be a need to acquire a 3m wide
strip of land (120m long) to allow widening of Bunn Street between Tyrrell and Nelson Streets.
An adjunct to Option 2 is to include a minor 'levee' that is proposed to be constructed in Tyrrell
Street to both reduce hazard in the area of the Tyrrell Street / Nelson Street intersection and
increase the time for evacuation along Nelson Street and elsewhere. The works are envisaged
to be located wholly within the road reserve and hence do not require property acquisition.
To promptly expedite the preferred option and to gain the maximum benefit particularly in terms
of flood risk and hazard reduction, it is recommended that the CoN Floodplain Risk Management
Committee (FRMC) should drive the core phases of the preferred option and the Essential
Partner Activities.
The core phases of the preferred option that need to be executed to enable timely
implementation include:
•

Assess traffic management impacts of the preferred mitigation option.

•

Detailed design of preferred mitigation option.

•

Arrange funding and construction of preferred mitigation option.

Throughout these implementation phases the FRMC should encourage active community
involvement so as to promote local ownership of the project and to assist in shaping the final
form of the works.
There are also Essential Partner Activities to the preferred mitigation option, that need to be
jointly pursued to gain the maximum benefit from the preferred option particularly in terms of
flood risk and hazard reduction. The FRMC should also take a lead role in advancing partnering
in the following activities:
•

Planning policies that are cognizant of the high flood risk and hazard in the commercial
centre and adjacent areas.

•

Emergency management ; in particular emergency evacuation routes should be investigated
in consultation with the State Emergency Service.

•

Building strengthening and shelter;in;place. (NOTE: This is not feasible for the PMF, and
therefore the community would need to consider a lesser standard.

In the longer term, particularly if significant strides are not made with the abovementioned
Essential Partner Activities, it would be appropriate to consider relocating the Wallsend
Commercial Centre to flood free land.
In the meantime it will be necessary to make people aware that there is a limit to the magnitude
of flood that can be safely managed with building strengthening and onsite flood refuge. Onsite
flood refuge can only be considered as 'the line of last defence' and this must be widely
promoted in the community.
The implementation strategy is summarised in the following table.
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Table ES 4 Summary of Implementation Strategy
Category

Preferred
Mitigation
Option

Core Phases

Funding Source

Start

Duration

Traffic
Management
Investigation

CoN
($20,000 est.)

Immediate

3 months

12;18 months
(once grant
funding
approved)1

6;12 months

After Detailed
Design

12 months

1

Detailed Design

(Option 2)

CoN / OEH /
Treasury
($5.89M est.)

Construction1

Duration to Implement Preferred Mitigation Option

Essential
Partner
Activities

Planning Policies
& Emergency
Management

CoN, OEH, SES,
BoM

Building
Strengthening
and shelter;in;
place2

CoN, OEH,
Owners

33 45 months

Immediate

Ongoing

3;6 months

Ongoing
(substantial
implementation
within 5;10 yrs)

Note 1: CoN has lodged a grant application for detailed design. Commencement of construction is subject to funding
approval, and if not forthcoming may cause delays to the projected timeline.
Note 2: Building strengthening and shelter;in;place are not feasible for the PMF, and therefore the community would
need to consider a lesser standard and ultimately decide whether to relocate the Wallsend Commercial Centre to
flood free land in the longer term. In the meantime it will be necessary to make people aware that there is a limit to the
magnitude of flood that can be safely managed with building strengthening and onsite flood refuge. Onsite flood
refuge can only be considered as 'the line of last defence' and this must be widely promoted in the community.
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The following formal presentations were made to the community and relevant stakeholders
during preparation of the study:
•

4th June 2014 ; Newcastle Floodplain Risk Management Committee ; presentation outlining
report progress and findings at that date, including question and answer session. (Venue:
CoN).

•

5th November 2014 ; Community Information Session ; presentation outlining report progress
and findings at that date, including question and answer session. (Venue: Wallsend Library).

•

12th March 2015 Newcastle Floodplain Risk Management Committee and representatives of
relevant community groups ; presentation outlining report findings, including question and
answer session. (Venue: Wallsend Library).

It is expected that the draft report will be placed on public exhibition during the May/June period
of 2015.
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ABBREVIATIONS & DEFINITIONS
1D

One;dimensional (referring to a hydraulic model)

2D

Two;dimensional (referring to a hydraulic model)

AEP

Annual Exceedance Probability

AHD

Australian Height Datum

ARI

Average Recurrence Interval

ARR

Australian Rainfall and Runoff (1987)

AWE

Australian Weekly Earnings

bathymetry

originally used to define underwater terrain by indicating depth below
sea level ; herein defines floodplain topography (see also DEM)

BCA

Building Code of Australia

BoM

Bureau of Meteorology

CBD
CoN

Central Business District
City of Newcastle

conveyance

flow capacity of a waterway or hydraulic structure such as a culvert or
bridge

CPI

Consumer Price Index

DCP

Development Control Plan

DEM

Digital Elevation Model (herein synonymous with 'bathymetry')

D/S

Downstream

FDM

Floodplain Development Manual

FRMC

Floodplain Risk Management Committee

GIS

Geographic Information System

left side

Left side of channel follows convention of looking downstream

NSW

New South Wales

LiDAR

Light Detection and Ranging, which is a remote sensing method that
uses pulsed laser light to measure distances to the Earth's surface. The
usually airborne system generates precise, three;dimensional
information about the shape of the Earth's surface.

PFL

Peak Flood Level

PMF

Probable Maximum Flood

raster data

a matrix of cells (or pixels) organized into rows and columns (or a grid)
where each cell contains a value representing information

right side

Right side of channel follows convention of looking downstream

SES

NSW State Emergency Service

soffit

underside of bridge deck

U/S

Upstream
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1 INTRODUCTION
1.1 Background to Flooding
Flood risks in the Ironbark Creek Catchment have been the subject of numerous studies. In
2008, a catchment wide Flood Study, titled Wallsend – Plattsburg (Ironbark Creek) Flood Study
was completed by DHI Australia (DHI, 2008). It is referred to herein as the 2008 flood study, and
Plate 1 1 shows the extent of the catchment modelled. It included the development and
calibration of an integrated one and two;dimensional (1D and 2D) hydraulic model of the
Ironbark Creek floodplain. The model was calibrated using surveyed flood marks from significant
flood events that occurred in 1988 and 2007. The 2008 flood study demonstrated that during
major flood events, significant ‘out of channel’ flow occurs through the Wallsend Commercial
Centre, creating significant risks to life, property and infrastructure. The commercial centre is
also referred to herein as the Wallsend CBD.
Following completion of the 2008 flood study, the City of Newcastle (CoN) commissioned
Worley Parsons to prepare a Floodplain Risk Management Study (FRMS) and Floodplain Risk
Management Plan (FRMP) for the Wallsend Commercial Centre. The FRMS conceptually
investigated numerous flood mitigation options. Options considered ranged from flood warning
systems, strengthening of existing structures, establishment of flood refuges and civil and
structural engineering works to improve flow conveyance. For each option, the FRMS
conceptually considered the potential flood mitigation benefit, implementation costs and social
impacts.
Key recommendations in the FRMP targeted the reduction of flood risk by creating a flowpath
with greatly enhanced conveyance through the Wallsend Commercial Centre area. This
included two main components:
•

Increasing the flow capacity under Minmi Road; and

•

Removing designated buildings and bridges, and widening the Ironbark Creek Channel
between the downstream end of the Stockland Wallsend shopping centre and Federal Park.

In regard to the flood hazard the FRMP states:
"The Wallsend Commercial Centre presents a significant floodplain constriction between
Wallsend Park and Federal Park, where the creek is confined to a narrow concrete lined
channel. On both sides of the channel, commercial buildings act as a barrier to overbank
flood flows. In effect, the shops and other commercial buildings act like a dam causing large
floods to build up a ‘head’ of water upstream of Nelson St to push the flow through. This
build up creates the energy to force floodwater along the streets and through the carparks of
the business district i.e. the streets are default flood paths. In large floods the flow through
the streets and carparks can be fast moving with strong and dangerous currents."
A principal of the proposed works was to reduce the force of flash flood waters in extreme
events (where the risk to life is greatest) from present conditions where most buildings (including
Stockland Wallsend shopping centre) would be in danger of collapse, to a lesser force which
would enable practical strengthening of buildings as a prerequisite to providing upper storey
refuges. However, it was found in this current study that given the magnitude of flood forces
within the Wallsend Commercial Centre area it is not considered feasible to strengthen buildings
to withstand PMF flood forces or to provide onsite flood refuge above the PMF level.
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Plate 1 1 – Ironbark Creek Catchment to Minmi Road (Source: DHI, 2008)
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The CoN engaged SMEC Australia Pty Ltd (SMEC) to determine the feasibility of the options
recommended in the FRMP, and to develop an appropriate implementation strategy based on
the flood risk and resourcing available.
The Consultant Brief (the Brief) for this study, based on the findings of the FRMP, nominated the
following specific flood mitigation options for assessment:
1. Enlarged waterway area for Minmi Road Bridge (bridge replacement envisaged);
2. Removal of Tyrrell and Boscawen Street Bridges and enhance flow conveyance of
Nelson Street Bridge;
3. Removal of designated commercial centre buildings on left bank (west of channel);
4. Removal of designated commercial centre buildings on right bank (east of channel); and
5. New larger channel in the Wallsend Commercial Centre.
The Brief called for the feasibility of each of the options to be assessed separately and 'all
together'. Also the Brief required a desk;top assessment and recommendations regarding a
proposed pseudo;levee in Tyrrell Street ; its intended purpose being to increase the available
time for evacuation along Nelson Street.
The work undertaken for this present study informs the final stage of the NSW Government’s
floodplain risk management process (refer Plate 2 2). The study focuses on the Wallsend
Commercial Centre as well as the downstream Federal Park area to Minmi Road and the Irving
Street tributary on the eastern side of the commercial centre. The commercial centre is shown in
Plate 1 2, while the overall Study Area is shown in Plate 2 1.

Plate 1 2 – Wallsend Commercial Centre (Source: FRMS, Worley Parsons, 2009a)

1.2 Key Components of the Study
The key components of this study include:
•

Review existing flood models, assessment methods and provide revised information on
existing flood behaviour and hazards in the Wallsend Commercial Centre area.
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•

Analyse sensitivity of flood model predictions to rising sea levels and rainfall intensities (due
to climate change), and advise flood risk implications.

•

Structurally assess designated buildings adjacent to Ironbark Creek to determine the likely
risk of failure during a range of design flood events including the Probable Maximum Flood
(PMF).

•

Undertake building audits and property valuations for potential property acquisitions may
support flood mitigation options.

•

Investigate feasible flood mitigation options and undertake hydraulic modelling to assess the
impact on flood behaviour.

•

Prepare a short list options, assess potential reduction of flood risk and damages, then
establish benefit;cost profiles.

•

Determine a preferred option, then recommend a property acquisition strategy and prioritised
implementation strategy.

1.3 Report Structure
This report is structured as follows:
•

Section 1 Introduction.

•

Section 2 Background Information – provides details of the existing floodplain
characteristics, historic flood events, previous studies and relevant guidelines and policies.

•

Section 3 – Review of Available Data and Flood Models –reviews hydrologic and
hydraulic models used for the 2008 flood study, and determines suitability for the present
study. Outlines model updates and re;calibration using the available surveyed flood marks
for 1988 and 2007 floods.

•

Section 4 – Assessment of Existing Flood Behaviour – updated existing conditions flood
model used to estimate the existing flood characteristics for the 10%, 1%, 0.2% Annual
Exceedance Probability (AEP) design flood events as well as the Probable Maximum Flood
(PMF) event. Model results used to assess existing level of flood risk within the Study Area.

•

Section 5 – Assessment of Designated Buildings – discusses the assessment of
designated buildings adjacent to the Ironbark Creek Channel and associated flood risk
implications. Includes property valuation, building survey audits and structural assessment.

•

Section 6 – Assessment of Potential Flood Mitigation Options – various flood mitigation
options were assessed hydraulically, particularly the potential to reduce flood level, velocity
and hazard. Culminated in 4 targeted mitigation options for further detailed assessment.

•

Section 7 – Assessment of Flood Damages – flood damage assessment for existing
conditions and the 4 targeted mitigation options. The reduction in flood damages compared
with existing conditions established the 'benefit' of each option.

•

Section 8 – Cost Benefit Analysis – presents capital cost estimates for each of the
mitigation options. Using these costs and the benefits established in Section 7, a benefit;
cost assessment was undertaken for the 4 targeted options.
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•

Section 9 – Likelihood of Building Failure and Building Strengthening – structural
stability assessment of designated buildings. Assesses likelihood of building failure and
feasibility of building strengthening. Develops guidelines for building strengthening.

•

Section 10 – Property Acquisition and Implementation Strategy – presents a prioritised
works implementation plan for the preferred option that optimises the benefit of potential
funding for flood mitigation works.

•

Section 11 – References

A range of technical investigations supported this study, as follows:
•

Wallsend CBD Flood Modelling: Bridge Blockage Guideline (SMEC, 2014a). This
discussion paper provides detailed information and justification to support the methods and
assumptions applied to modelling bridge blockages within the Wallsend Commercial Centre
area, for both existing and post;mitigation scenarios.

•

Wallsend Floodplain Risk Management Plan Implementation Works: Structural
Assessment (Draft SMEC, 2014b). This report details a structural condition assessment
for designated buildings that are located adjacent to the Ironbark Creek channel. The
outcomes of this report are used to inform the flood risk for existing conditions and for a
range of mitigation options, and to further assess the preferred option.

•

Wallsend Floodplain Risk Management Plan Building Survey Audit: Architectural
Report (Draft EJE, 2013). This report provides key architectural information on selected
buildings that are located adjacent to the Ironbark Creek Channel. The information in this
report was used to inform property valuations, assess the potential for safe flood egress and
to identify options for potential flood refuge.

•

Preliminary Valuation Report Wallsend Floodplain Risk Management Plan Various
Properties, Wallsend NSW 2287, (Draft Preston Rowe Paterson, 2013). Provides
valuations for the designated properties that have been identified for potential acquisition.

•

Review of Model Used In Previous 2008 Flood Study. Details the review of hydrologic
and hydraulic models used for the 2008 flood study, and determines suitability of the models
for the present study.

•

Assessment of Flood Damages. Quantifies tangible flood damages for existing conditions
and the 4 targeted flood mitigation options.

•

Capital Cost Estimates for Mitigation Options. Presents capital cost estimates of the 4
targeted flood mitigation options.

•

Wallsend Floodplain Risk Management Plan Implementation Works: Building
Condition Assessment (Draft SMEC, 2014c). This report assesses the structural
condition of the designated buildings. It can be used in conjunction with the Structural
Assessment Report to assess and design building strengthening for designated buildings
and other buildings in the Wallsend Commercial Centre area and the wider Wallsend
floodplain. (NOTE: Specific structural engineering advice must be sought to design and
certify building assessment and strengthening to BCA requirements and associated
Australian Standards).
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1.4 Acknowledgments
This study was supported by state government funding administered by the NSW Office of
Environment and Heritage (OEH) and also funding provided by the City of Newcastle (CoN).
The CoN Floodplain Risk Management Committee is the formal body responsible for overall
guidance of this study. A technical sub;committee was responsible for regular oversighting of
the study progress and its outcomes. The sub;committee comprised officers of CoN, officers of
OEH and SMEC project team members.
Members of the technical sub;committee met on at least 8 occasions to review progress and
confirm the direction of investigations and the findings of the study. Also, SMEC's Project
Manager and other project team members had regular contact with relevant CoN officers and
sub;committee members, including a further 5 informal meetings, 2 site inspections and regular
telephone contact and email correspondence.
During this study valuable feedback was received from a range of sources including the
Wallsend community, the CoN Floodplain Risk Management Committee, CoN officers, OEH
officers and the technical sub;committee members.
Formal presentations were made to the community and relevant stakeholders, as follows.
•

4th June 2014 ; Newcastle Floodplain Risk Management Committee ; presentation outlining
report progress and findings at that date, including question and answer session. (Venue:
CoN).

•

5th November 2014 ; Community Information Session ; presentation outlining report
progress and findings at that date, including question and answer session. (Venue: Wallsend
Library).

•

12th March 2015 Newcastle Floodplain Risk Management Committee and representatives of
relevant community groups ; presentation outlining report findings, including question and
answer session. (Venue: Wallsend Library).

It is expected that the draft report will be placed on public exhibition during the May/June period
of 2015.
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2 BACKGROUND INFORMATION
This section provides information on:
•

The existing characteristics of the Ironbark Creek floodplain;

•

NSW Government's floodplain risk management process and the objectives of this study;
and

•

Previous studies and guidelines that have been considered in this study.

2.1 Characteristics of Ironbark Creek Floodplain
The Wallsend Commercial Centre (refer Plate 1 1) occupies an area of about 18ha. It is
bounded by Cowper Street to the south, Bunn Street to the west, Low Street to the east and
Federal Park to the south. Ironbark Creek drains through the centre of the commercial area.
Upstream of Cowper Street Ironbark Creek exists as a wide grassed channel, but through the
commercial centre Ironbark Creek is reduced to a concrete lined channel. Parts of the
commercial centre (notably bridges and buildings) present a significant flooding constriction.
Commercial buildings line both sides of the channel and bridges at major road crossings of the
channel have limited waterway area. These constrictions mean that flows in excess of the
channel capacity are forced through the streets and carpark areas of the business district.
This is highlighted in the following quote from the FRMP:
“The Wallsend Commercial Centre presents a significant floodplain constriction between
Wallsend Park and Federal Park, where the creek is confined to a narrow concrete lined
channel. On both sides of the channel, commercial buildings act as a barrier to overbank
flood flows. In effect, the shops and other commercial buildings act like a dam causing large
floods to build up a ‘head’ of water upstream of Nelson St to push the flow through. This
build up creates the energy to force floodwater along the streets and through the carparks of
the business district i.e. the streets are default flood paths. In large floods the flow through
the streets and carparks can be fast moving with strong and dangerous current.”
The channel through the commercial centre varies between about 10 to 15m wide and has a
typical longitudinal grade of 0.2%. There are bridge crossings at Tyrrell Street (refer to Photo 1),
Nelson Street (refer to Photo 2) and Boscawen Street (refer to Photo 3 and Photo 4). The
overbank area on both sides of the channel comprises a mixture of commercial and residential
properties as well as general streetscape and carpark areas.
Immediately downstream of the Wallsend Commercial Centre a watercourse referred to as the
Irving Street Tributary (refer to Photo 5) joins the Ironbark Creek Channel. In this area a number
of sporting fields are located to the west of the Ironbark Creek Channel while the eastern
overbank area is characterised by industrial land uses. Downstream of the Federal Park sporting
fields, the concrete lined channel transitions into an excavated vegetated channel that continues
under Minmi Road to Hexham Swamp. Minmi Road comprises a substantial embankment that
elevates the road surface above the surrounding floodplain, with a twin span bridge constructed
over the Ironbark Creek Channel (refer to Photo 6).
Plate 2 1 diagrammatically describes the key features of the Ironbark Creek floodplain within the
study area. Plate 2 1 also denotes the location of the abovementioned photographs.
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Plate 2 1 – Study Area with Key Features of Ironbark Creek Floodplain

30011523| Revision No. E | 22 04 2015

Page | 33

Wallsend Floodplain Risk Management Plan: Implementation Works
Study Report

Photo 1 on the left shows the Tyrrell Street Bridge looking downstream. Photo 2 on the right
shows the Nelson Street Bridge looking downstream.

Photo 3 on the left shows the Boscawen Street Bridge looking downstream. Photo 4 on the
right shows the Boscawen Street Bridge looking upstream.

Photo 5 on the left shows the Irving Street tributary looking downstream. Photo 6 on the right
shows the Minmi Road Bridge looking downstream.
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2.2 The Floodplain Risk Management Process
The 'Floodplain Development Manual: the management of flood liable land' (FDM ; DIPNR,
2005) recommends a process for the development and implementation of floodplain risk
management plans. This process is outlined in Plate 2 2.
This study informs the final stage of the NSW Government’s floodplain risk management
process for the Wallsend Commercial Centre area. Specifically this study assesses the
feasibility of the options recommended in the FRMP, and develops an appropriate
implementation strategy based on the flood risk and resourcing available.

Plate 2 2 – The Floodplain Risk Management Process (Source: FDM, DIPNR, 2005)

2.3 Objectives of This Study
The primary goal of the present study is to undertake investigations to determine the feasibility
of these five options for creating a flow path to increase flow conveyance, to consider revised or
alternative options as appropriate, and to determine a preferred option (or option combination)
and an associated implementation strategy. (NOTE: Additionally, a pseudo;levee in Tyrrell
Street, which could provide more time for evacuation along Nelson Street, is to be desk;top
assessed).
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The key objectives of this study are to:
•

Review existing flood models, assessment methods and provide revised information on
existing flood behaviour and hazards in the Wallsend Commercial Centre area.

•

Analyse sensitivity of flood model predictions to rising sea levels and rainfall intensities (due
to climate change), and advise flood risk implications.

•

Structurally assess designated buildings adjacent to Ironbark Creek to determine the likely
risk of failure during a range of design flood events including the PMF.

•

Undertake building audits and property valuations for potential property acquisitions that may
support flood mitigation options.

•

Investigate feasible flood mitigation options and undertake hydraulic modelling to assess the
impact on flood behaviour.

•

Prepare a short list of options (targeted options), assess potential reduction of flood risk and
damages, assess capital costs, then establish benefit;cost profiles.

•

Determine a preferred option, then develop a property acquisition strategy and prioritised
implementation strategy.

In summary, this study comprises core components, being:
•

Hydrologic and Hydraulic Investigations;

•

Structural and Building Analysis; and

•

Property Acquisition and Implementation Strategy.

2.4 Relevant Guidelines and Studies
Guidelines, policies and previous studies pertaining to the Ironbark Creek catchment and the
Wallsend Commercial Centre area were reviewed, with references of particular relevance being:
•

‘Newcastle City@wide Floodplain Risk Management Study and Plan’, (BMT WBM, 2012).

•

'Newcastle Development Control Plan 2012', (CoN, 2012).

•

‘Floodplain Risk Management Study for the Wallsend Commercial Centre’, (Worley Parsons,
2009a) ; investigated a large number of flood mitigation options, and recommended an
approach aimed at reducing flood risk by creating a flowpath with greatly enhanced
conveyance through the Wallsend Commercial Centre area.

•

‘Floodplain Risk Management Plan for the Wallsend Commercial Centre’, (Worley Parsons,
2009b) ; based on the findings of the FRMS, the FRMP presents the adopted plan for
reducing flood risk in the commercial centre.

•

‘Wallsend@Plattsburg (Ironbark Creek) Flood Study’; (DHI, 2008) ; established hydrologic and
hydraulic flood models to examine the viability of flood mitigation options for the Wallsend
Commercial Centre area. These models were used in the 2009 FRMS (Worley Parsons,
2009a) and form the basis for modelling in the present study.

•

'Newcastle Flood Policy 2004', (CoN, 2004).
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3 REVIEW OF AVAILABLE DATA AND FLOOD MODELS
3.1 Data Compilation and Review
A review of available data has been undertaken, including:
•

Existing studies outlined within Section 2.

•

Hydrological and hydraulic models developed for the 2008 flood study and subsequently
used during development of the FRMS.

•

Available survey, LiDAR data, aerial photography and other GIS data.

•

Floor level survey information carried out by the CoN (2000), and more recent floor level
survey (2011) for buildings within the study area.

At the start of the project an inception meeting was held with Council officers and other relevant
stakeholders to discuss the proposed methodology. This also allowed SMEC to gain a greater
insight into the flooding behaviour within the Wallsend Commercial Centre and surrounding
areas. Subsequent to the inception meeting, and following completion of the data review, a
detailed site inspection was undertaken with nominated Council staff and other relevant
stakeholders (including local landholders and business owners). The purpose of the site
inspection was to:
•

Identify hydraulic controls, floodplain characteristics and the extent and nature of existing
development within areas that are likely to be flood prone land;

•

Develop a photograph library that was used throughout this study;

•

Ground truth available data; and

•

Identify data gaps, their significance and any measures required to address the deficiency.

3.2 Overview of Flood Models Used in Previous 2008 Flood Study
A review was completed of the flood models developed for the 2008 flood study, which
comprised:
•

Hydrology of Wallsend;Plattsburg 12.4 km2 catchment (XP;RAFTS software).

•

Integrated one;dimensional (1D) two;dimensional (2D) hydraulic model of Ironbark Creek
and its tributaries (MIKE FLOOD software). The modelling was calibrated using surveyed
flood marks from the 1988 and 2007 flood events.

In broad terms the review involved:
•

Assessing model input parameters and model setup.

•

Confirming suitability of models.
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3.3 Review Outcomes Hydrologic Model
As outlined in the 2008 flood study the XP;RAFTS hydrologic model remains largely unchanged
since it was first developed by Cardno Lawson & Treloar in the late 1990s.
The XP;RAFTS hydrologic model has been reviewed for model setup, model parameters and
the process for generating inflows in required 'dfs0' input file format for the MIKE FLOOD
hydraulic model. The XP;RAFTS model has not been reviewed for rainfall, topography or land;
use inputs.
Following review the XP;RAFTS model was considered fit for purpose. The main outcomes of
the review are:
•

The existing hydrology uses a 10% AEP design event rather than 5% AEP as specified in
the Brief. It was subsequently confirmed with the CoN that the 10% AEP event would be
used in this study in lieu of the 5% AEP event nominated in the Brief.

•

A storage coefficient multiplier (Bx) of 2 has been applied within the XP;RAFTS hydrologic
model. This is higher the default Bx value of 1. However this is considered reasonable given
the large amount of catchment storage within the Ironbark Creek catchment as evidenced
during subsequent calibration to the 2007 event.

•

Discharge hydrographs including the peak discharge values generated by the hydrologic
model for the designated design storm events were found to be suitable for input into the
hydraulic model.

3.4 Review Outcomes Hydraulic Model
As outlined in the 2008 flood study the MIKE FLOOD model was originally developed in the mid
2000s. It provides a linked 1D and 2D schematisation of the floodplain, using a 4m square grid
bathymetry derived from photogrammetry. This enables the 2D (MIKE 21) component to provide
general coverage of the floodplain, while the 1D model component (MIKE11) developed earlier
by Cardno Lawson & Treloar represents key waterways as 1D elements (e.g. concrete lined
channels). The 1D elements are hence represented at sub;grid scale for improved assessment
of conveyance.

3.4.1 ARR Revision Projects
The hydraulic model review incorporated the latest applicable developments in the major
revision to Australian Rainfall and Runoff (ARR ; IEAust, 1987) that is currently nearing
completion. In particular the hydraulic model review included and assessment in terms of two
major ARR revision projects, namely:
•

Project 11 – Blockage of Hydraulic Structures

•

Project 15 – 2D Modelling in Urban & Rural Floodplains

3.4.2 Input Parameters and Model Schematisation
The MIKE FLOOD model has been reviewed by SMEC for model schematisation and input
parameters. In summary, the review showed the model to be reliable and fit for purpose. It was
however updated and modified where appropriate, as detailed below:
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•

Bathymetry downstream of Minmi Road and downstream boundary conditions used in the
FRMS and 2008 flood study were reviewed. It was decided to proceed using LiDAR derived
elevation levels downstream of Minmi Road with a QH (discharge;stage) relation at the
downstream boundary.

•

The overtopping of bridges within the Wallsend Commercial Centre area has been
implemented as bathymetry (via the 2D grid) rather than 1D weir structures within MIKE11. A
sensitivity test during re;calibration was undertaken to determine if weir overflows should be
directly implemented in the MIKE11 component of the model (results indicated this was not
necessary).

•

A Delta value of 0.95 (hydrodynamic weighting parameter between upstream and
downstream control of momentum) has been applied in the MIKE11 model. Lower Delta
values were trialled during the model re;calibration process (results indicated lower values
had a negative impact on model stability and the original values were retained).

•

Some MIKE FLOOD model coupling parameters applied in the model are not recommended
values (although these were recommended at the time). These were updated to the current
recommended parameters and are not expected to impact significantly on the results.

3.4.3 Bathymetry Update
The previous hydraulic model employed a Digital Elevation Model (DEM) based on digital
photography available at the time of the study. However, the CoN were able to provide LiDAR
data for the Newcastle LGA current at December 2011. The DEM used with the MIKE FLOOD
model has therefore been updated to incorporate this latest LiDAR survey. This change to the
underlying bathymetry is the most significant change made to the model, and is discussed
below.
More recent LiDAR data capture for the Newcastle LGA (as at 2.12.2011) is held by the CoN ;
post processing was completed by an external consultant in March 2012. The DEM has been
updated to include this LiDAR data. Key original features (including buildings, coupled cell
values and Minmi Road elevations) have been retained. Previously, ground survey was used to
define structures in the floodplain including bridges, culverts and pipes. This data is included in
the existing hydraulic model and is considered suitable for this study.
The latest LiDAR data was provided as a series of one kilometre square tiles of one metre grid
raster data. This data has been utilised to update the original model bathymetry (DEM) outside
of the ‘dry land’ areas and buildings. The process for updating the bathymetry was as follows:
1.
2.
3.
4.
5.
6.

Make a selection of all areas that are not ‘dry land’ or buildings.
Make a selection of values blocked along the MIKE11 alignments and coupled cells.
Using the original bathymetry, excise all values based on the selections above.
Establish a new bathymetry with the same overall dimensions as the original bathymetry.
Stamp in the resulting grid from 3 (selected original grid data).
Stamp in original features including Minmi Road.

The bathymetry values for coupled cells have deliberately been carried over to the updated
model bathymetry to take advantage of the model stability achieved in the original model setup.
Difference map between the updated bathymetry and the original bathymetry (updated minus
original) is shown in Plate 3 1 and Plate 3 2. There are considerable areas of greater than 0.1
m difference between the original and updated bathymetries. In percentage terms, about 60% of
cells have a difference greater than 0.1m (either higher or lower). Within this figure, the split is
roughly even between higher and lower. The impact of this on the model results is expected to
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be relatively minor, particularly in relation to the magnitude of hydraulic losses associated with
bridge blockage (refer Section 3.6 ) within the Wallsend Commercial Centre area.

Plate 3 1 @ Bathymetry Difference – Updated minus Original
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Plate 3 2 @ Bathymetry Difference – as per Plate 3@2 with Additional Colour Graduations

The bathymetry values derived from the latest LiDAR have also been applied downstream of
Minmi Road. For the downstream boundary condition a QH (discharge;stage) relation is applied
in the model. The downstream boundary is located about 200m downstream of Minmi Road and
this is expected to be sufficient to ensure the Minmi Road region is not boundary affected.
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3.4.4 Bridge Overtopping Implementation Sensitivity
During the bathymetry updating process it was observed that due to the previous model setup,
flow is required to exit the concrete lined channels via lateral coupling to the 2D grid in order to
accommodate surcharge flow at bridges, as opposed to weir flow over the roads. The effect of
this versus other bridge overtopping implementation methods was originally not known.
Therefore an alternative simulation was trialled using the 2hr PMF event with the bridges
implemented as weirs within the 1D component of the model. The weirs represent the
overtopping component as a MIKE11 weir structure and the cells in the 2D bathymetry that
account for the bridge width were removed. Blockage proportions for hydraulic structures (i.e.
bridges) in the PMF were based on calibration values used in the 2008 flood study, as this
assessment was done prior to the development of 'design' event bridge blockages for this study
(refer Section 3.6).
The difference in maximum water levels was most prominent in the region between Cowper
Street and Boscawen Street and varied between 0.1m and 0.3m. The variation in maximum
PMF water level resulting from varying the bridge implementation method is shown at Figure 4.
For the purposes of this study the difference is not considered significant, particularly as the
model has been calibrated to two historic events. Hence, the original bridge implementation
approach was retained.

3.4.5 Grid Resolution and Building Representation
The model review and re;calibration was extended in May 2014 by the CoN to include review of
a number of research studies relating to hydraulic model grid resolution and building
representation, and to report on these aspects in relation to the approach used in the 2008
Wallsend hydraulic model. This relates to the latest industry approach to two;dimensional
hydraulic modelling for urban areas, and in particular included assessment of the Wallsend
model's 4m fixed grid spacing, the merits of a smaller grid spacing or flexi;grid arrangement, and
the means of schematising buildings. Specifically, the appropriateness (or otherwise) of the
following matters were examined:
•

The 4m x 4m fixed grid finite difference hydraulic model (as used in the 2008 flood study);

•

Whether it would be better to use a smaller fixed grid, say 2m x 2m or 1m x 1m;

•

Whether it would be better to use a finite element 'flexi;grid' model in lieu of the finite
difference model; and

•

Whether the means of representing buildings and their impact on flooding in the 4m x 4m
fixed grid model should be changed.

Conclusions reached from a detailed assessment of these matters are outlined below:
•

Fixed Grid Finite Difference Modelling Approach. As discussed in Smith and Wasko
(2010), the Wallsend model is a finite difference model using a fixed 4m grid. Further, in
Smith and Wasko (2012) and Smith, Wasko and Miller (2012), following review of grid
resolutions of 0.5, 1, 2, 5 and 10m, it was shown that grid resolutions of 2m or less are better
than grid resolutions of 5m or more. This applies particularly for flow directions, identified
flow paths, magnitude and resolution of flood hazard. There is less of a difference in the
prediction of peak flood levels. On balance a fixed grid finite difference model using a 4m x
4m grid (as in the Wallsend model) is considered adequate to support assessment of
mitigation options requiring adjustment of the model DEM on a property by property basis. It
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is not considered that a smaller fixed grid (2m x 2m or 1m x 1m) or flexi;grid (finite element)
model is required.
•

Interpreting Flood Hazard. As discussed in Smith and Mack (2014), the use of 2D
numerical models (regardless of grid resolution) may under;predict peak flood velocities
compared with physical model studies and actual historic velocities. This can have
significant implications for floodplain planning especially where structural stability under flood
conditions is relied upon for safe refuge. On balance the Wallsend model is considered
adequate for assessing flood hazard and flood forces, since the most appropriate means of
representing buildings in the hydraulic model is being used (see below), and structural
assessments for designated buildings are being completed that will determine flood forces
with appropriate precision and applied load factors (factor of safety).

•

Representation of Buildings. In Smith and Wasko (2012) and Smith, Wasko and Miller
(2012), it is concluded that the best performing method when representing buildings in a
numerical model is to either remove the building footprint from the computational grid or to
increase the elevation of the building footprint to be above the maximum expected flood
height. Other methods, while able to reproduce peak flood levels, were not able to
satisfactorily reproduce flow distributions and flow directions around buildings on the
floodplain. It follows that flood hazard would only be satisfactorily reproduced using
numerical model methods that deflected flows around building structures. It is noted that the
Wallsend hydraulic model uses the two preferred methods to represent buildings, which
supports a better assessment of flow distributions and flood hazard than other alternative
methods of representing buildings.

In summary, the 4m fixed grid finite difference model is considered appropriate for this study to
assess mitigation options requiring adjustment of the model DEM on a property by property
basis. It adequately represents buildings and is suitable to assess flood hazard and flood forces.

3.5 Calibration of Updated Hydraulic Model
The MIKE FLOOD model as developed by DHI for the 2008 flood study was subsequently used
by Worley Parsons in the FRMS. It now provides the hydraulic modelling platform for the present
study, following review and updating including incorporation of the current software engine (at
the date of modelling). The updated hydraulic model was calibrated to surveyed flood marks for
the 2007 and 1988 floods events, the same events used for calibration in the 2008 flood study.
Model parameters for calibration events reflect the relevant catchment and floodplain conditions
at the time (where known), including floodplain topography and structures on the floodplain.

3.5.1 Historic Flood Events for Calibration
The 2008 flood study identified three possible events suitable for calibration, being April 1988,
February 1990 and June 2007. In the 2008 modelling attempts to validate the model using the
February 1990 flood event were unsuccessful. In that study a model setup based on the April
1988 calibration, but using the February 1990 rainfall, typically gave predicted water levels that
were too high in all areas of the model and specifically more than 1m too high compared to
historical flood levels in the Wallsend Commercial Centre.
A comparison of actual rainfall depths and flood mark levels for the various events showed that
while the actual rainfall depths for the February 1990 flood event are greater than the April 1988
rainfall depths over a similar duration, the recorded flood levels are much lower than the 1988
levels. A second model simulation was performed with the February 1990 rainfall reduced by
20%, but predicted water levels remained higher than the recorded levels, particularly around
the Wallsend Commercial Centre area. Comparisons with an earlier flood study (CLT, 2004)
also showed a similar problem with results for the February 1990 event in that study.
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The 2008 analysis raised issues with the integrity of flood data collected during the 1990 event,
and therefore for the purposes of model validation, it was not considered further for the 2008
flood study and is not considered further for this current study.
Hence, following the updating of the hydrologic and hydraulic models, the hydraulic model was
calibrated using available data for the April 1988 and June 2007, as was done in the 2008 flood
study. Representative stage hydrographs used for the two calibration events are shown in
Figure 1 for Ironbark Creek at Minmi Road. The peak discharges are respectively about 109
and 140m3/s, as determined by the XP;RAFTS hydrologic model. The time to peak for the main
rising limb of the hydrographs (from initial rise) is approximately 1.9 hours for the 1988 event
and 1.1 hours for the 2007 event. (NOTE: Actual flow hydrographs output by the hydraulic
model at this location will be somewhat different due to the effects of floodplain storage, flow
attenuation, flow splitting and diversions).
As was the case for the 2008 flood study, it was necessary during the calibration to make
allowance for the blockage of hydraulic structures (i.e. bridges). Examination of the 2008 flood
model setup showed that calibration blockage percentages (for 2007 and 1988 events) in the
report (DHI, 2008) did not correlate accurately with the bridge openings used in the actual model
setup. Following closer examination, it was decided to use the bridge openings shown in the
model setup (not the 2008 flood study report) to establish the bridge blockage percentages that
were relevant to the 2008 flood study model calibration.

3.5.2 2007 Event
The historic flood dataset provided by the CoN contained about 300 surveyed levels for the
2007 flood event. To avoid ambiguity, these values were rationalised to those used for the 2008
flood study. A range of model runs were initially undertaken to establish model performance and
the impact of model input parameters.
Following the initial model runs without blockage of hydraulic structures (i.e. the 4 key bridges),
the calibration blockage values from the 2008 flood study were used for the 2007 event, as this
raised the modelled water levels somewhat improving the match to the surveyed values. The
blockage proportion at Minmi Road was then reduced by about 6 percent to lower the modelled
flood levels upstream of Minmi Road and produce a closer match to recorded levels.
Values for model roughness were also adjusted, however this was found to result in minimal
improvement in model predictions.
It was found necessary to further adjust hydraulic structure blockage proportions between Tyrrell
Street and Boscawen Street, in order to raise the modelled water levels to match the surveyed
levels in this area.
The adopted 2007 bridge blockage proportions between Tyrrell Street and Minmi Road inclusive
are summarised in Table 3 1.
Table 3 1 – Bridge Blockage Percentages for 2007 Event Calibration
Adopted Blockage
Proportion

2008 Flood Study Blockage
Proportion

Tyrrell Street

92%

67%

Nelson Street

84%

60%

Bridge Structure
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Bridge Structure

Adopted Blockage
Proportion

2008 Flood Study Blockage
Proportion

Boscawen Street

27%

22%

Minmi Road

60%

64%

The performance of the hydraulic model for the 2007 event in comparison to the surveyed
(recorded) flood levels is presented as Table 3 2 and Figure 2.
Table 3 2 – Calibration Points Analysis – Difference Range for 2007 Event
Difference
<0.2m

Difference
0.2m<0.3m

Difference
0.3m<0.5m

Difference
0.5m<1.0m

Difference
>1.0m

Number of
Points1

72

10

12

9

3

Percentage

68

10

11

8

3

Note 1: Number of points in this table exceeds those shown in Figure 2 which only includes points along Ironbark Ck.

As evident from Table 3 2, the modelled values demonstrate a reasonable match to the
surveyed levels. Although the proportion of points with a difference less than 0.2m is slightly less
than that achieved in the 2008 flood study, the match for points along Ironbark Creek between
Cowper Street and Minmi Road is better than the match obtained in the 2008 flood study.
The calibration to the June 2007 is exhibited in the longitudinal profile for Ironbark Creek shown
in Figure 2. As displayed in Plate 3 3 below (same information as Figure 2B), the modelled
values between Cowper Street and Minmi Road are generally a good match for surveyed levels
for this area.
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Plate 3 3 @ Ironbark Creek @ Maximum Water Level Profile Downstream of Cowper Street (Calibration to June 2007 Event)
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3.5.3 1988 Event
Similarly to the 2007 event, the 1988 event calibration blockage values from the 2008 flood
study were initially used for the 1988 event. This was found to achieve water levels close to
those surveyed following the event, and minor adjustments were made to these initial blockage
proportions. At Minmi Road the proportion was lowered by around 1% and the blockage at
Nelson Street was reduced from 34 percent to 18 percent. The adopted bridge blockage
proportions between Tyrrell Street to Minmi Road inclusive are summarised in Table 3 3.
Table 3 3 – Structure Blockage Percentages for 1988 Event Calibration
Adopted Blockage
Proportion

2008 Flood Study Blockage
Proportion

Tyrrell Street

43%

43%

Nelson Street

18%

34%

No blockage

No blockage

86%

87%

Bridge Structure

Boscawen Street
Minmi Road

The performance of the hydraulic model for the 1988 event in comparison to the surveyed
(recorded) flood levels is presented as Table 3 2 and Figure 3.
Table 3 4 – Calibration Points Analysis – Difference Range for 1988 Event
Difference
<0.2m

Difference
0.2m<0.3m

Difference
0.3m<0.5m

Difference
0.5m<1.0m

Difference
>1.0m

Number of
Points1

56

12

7

9

11

Percentage

59

13

7

9

12

Note 1: Number of points in this table exceeds those shown in Figure 2 which only includes points along Ironbark Ck.

As evident from Table 3 4, the modelled values demonstrate a reasonable match to the
surveyed levels. As with the 2007 event, although the proportion of points with a difference less
than 0.2m is slightly less than that achieved in the 2008 flood study, the match for points along
Ironbark Creek between Cowper Street and Minmi Road is better than the match obtained in the
2008 flood study.
The calibration to the 1988 event is exhibited in the longitudinal profile for Ironbark Creek shown
in Figure 3.

3.5.4 Calibration Summary
Calibration of the updated MIKE FLOOD hydraulic model was completed for the 1988 and 2007
events. As was the case with the 2008 flood study, significant bridge blockage was required in
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addition to adjustment of traditional parameters to achieve calibration. A good calibration for the
2007 event has been obtained using higher blockage proportions for hydraulic structures (i.e.
bridges) between Tyrrell Street and Boscawen Street and a slightly lower blockage proportion
for Minmi Road, compared with the 2008 flood study. For 1988 event, calibration resulted in a
reduced blockage at Nelson Street but similar blockage proportions elsewhere when compared
to the 2008 flood study.
The significant blockage proportions adopted for the 4 key bridges in the calibration process
reflect the relatively steep upper catchment, highly urbanised lower catchment, ‘flash flood’
nature of the catchment, as well as ready availability of organic and non;organic flood debris.
During the calibration process it was generally noted that the model was not sensitive to
changes in roughness and that whilst the updated floodplain topography resulted in minor
changes to maximum water levels, the general flood behaviour remained the same.
Additionally, investigation into the impact of varying the implementation of the bridges within the
model has been undertaken. The model was found to not be sensitive to the bridge
implementation method and it was decided to proceed with the original implementation method
used in the 2008 flood study.
Following the model review, then updates to the model bathymetry and various model
parameters, followed by successful calibration to the 2007 and 1988 events, the model is
considered suitable to undertake the analysis required for the present study.

3.6 Blockage of Hydraulic Structures for Design Events
Historic evidence and the calibration process demonstrated substantial blockage of bridges in
the Wallsend Commercial Centre area during significant floods. In fact, during model calibration
it became evident that blockage of the 4 key bridge structures was not only relatively common
but had a considerable impact on flood behaviour and resulting flood levels.
The calibration process highlighted the need to give further consideration to the bridge
blockages that should be used for design event flood modelling. Hence, following the hydraulic
model calibration, the approach to modelling bridge blockages for design flood events was
examined in some detail, commencing with a review of design event blockages considered in
past studies. It is noted that past flood studies for the Wallsend area have generally adopted
very low (or zero) levels of blockage for hydraulic structures when assessing design flood
events, and this is addressed further in the following sections.

3.6.1 Approach to 'Design' Bridge Blockage in 2008 Flood Study
It is stated in the 2008 flood study that design events were ’simulated with all culverts and
bridges assumed to be operating at full capacity (i.e. no blockage)’’. In other words the 2008
flood study adopted 'nil blockage' for design even flood modelling.
This is not considered appropriate given the historic evidence, and the bridge blockage
percentages adopted for the calibration of the model to the 2007 and 1988 events in both the
2008 flood study and the current study. Indeed, the earlier 2008 estimate for the 1% AEP event
using the "all clear" (nil blockage) condition for the 4 key bridges, gives 1% AEP flood levels that
are lower than the current study. This is discussed in Section 3.8 and displayed in Figure 6.

3.6.2 Approach to 'Design' Bridge Blockage in FRMS
For the FRMS the hydraulic model was used to test the sensitivity of flood behaviour to what
was stated to be representative blockages of various bridge openings together with a ‘car jamb’
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at the northern end of the Stockland Wallsend shopping centre. The 'car jamb' appears to be
reference to cars in the shopping centre carpark being mobilised by flood waters and moved en
masse to congregate at the downstream (northern) end of the carpark, thereby causing
obstruction to overland flood flows and channel flows.
With regards to the blockage of hydraulic structures it was stated in the FRMS that:
"It is unlikely that all these openings would become partially blocked at the same time,
however the results can be used to assess the incremental impacts of each blockage
progressing upstream to check whether the freeboard allowance would be sufficient to
cover the increase."
The fundamental approach presented by this statement needs to be challenged, notably the use
of 'freeboard allowance' to cater for afflux due to bridge blockage and it not being likely for
multiple bridge openings to 'become partially blocked at the same time'. The 'freeboard' aspect
is addressed in following paragraphs. In regard to the coincident blockage of multiple bridge
openings, it is indeed possible and quite common. In fact, calibration to the 2007 and 1988
events, and historic evidence including photographs, show that bridge openings can be partially
(and substantially) blocked at the same time.
Regarding the FRMS sensitivity testing for the blockage of bridge openings, it is not immediately
apparent as to which design flood event was used to test the hydraulic impacts of waterway
blockage, or indeed the proportion of waterway areas that were blocked. However, Table 4.3.3
in the FRMS lists the 'incremental increase' in flood level due to blockage at five locations. Three
of these five locations are key bridges in the Wallsend Commercial Centre area (Tyrrell Street,
Nelson Street and Boscawen Street Bridges). The flood level increases (afflux) for these three
bridges are listed as 0.03m, 0.08m and 0.25m respectively. The magnitude of these affluxes is
very small, compared to the affluxes at key bridges in the 2007 and 1988 calibration events,
indicating that quite low blockage proportions were used for the sensitivity testing.
As part of the current study a close examination of flood behaviour for the 1988 and particularly
the 2007 event (including photographic evidence and surveyed flood marks) shows that indeed
the four bridges in the Wallsend Commercial Centre area were subjected to significant blockage,
which in some cases caused substantial flood level increases. This was validated during
calibration of the model to the 2007 and 1988 events. Table 3 1 and Table 3 3 respectively,
show the proportion of bridge blockage adopted for these two calibration events. Figure 2B and
Figure 3B respectively, show the afflux induced by these blockage proportions at the key
bridges in the commercial centre.
In addressing the potential impacts of blockage, the FRMS states:
"Apart from the shopping centre blockage which essentially only affects the carpark and
the shopping centre building, the impacts of each blockage can be accommodated by
the defined freeboard allowance included in the flood planning level and no adjustment is
considered necessary for the Commercial Centre."
Thus the FRMS approach did not include allowance for bridge blockage in design event
modelling, and justified this by stating the adopted freeboard allowance (which is added to the
1% AEP flood level to determine the flood planning level), would cater for any afflux due to the
blockage of hydraulic structures. This is not considered to be a valid approach, particularly as a
typical freeboard is around 0.5m, and the afflux at key commercial centre bridges for the 2007
and 1988 calibration events was similar to or considerably exceeded this value. This is not an
appropriate use of the freeboard allowance.
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During this current study it has been found that the hydraulic impacts of blockage for the four
key bridges in the Wallsend Commercial Centre area are substantial. Therefore it is not
considered reasonable or safe to ignore blockage in design event modelling and to simply
accommodate the afflux due to bridge blockage within a freeboard allowance.

3.6.3 Assessment of 'Design' Bridge Blockage
A review was undertaken of the latest industry guidance on 'design' levels of bridge blockage,
and considered in light of historic evidence for the Wallsend Commercial Centre and blockages
adopted for calibration to the 2007 and 1988 events. The review focused on:
•

ARR Revision Project 11 ; 'Blockage of Hydraulic Structures' (IEAust, 2013).

•

Historic evidence of blockage (including photographs).

•

Blockages assigned during calibration to the 2007 and 1988 flood events.

The ARR Revision Project 11 document 'Blockage of Hydraulic Structures' (IEAust, 2013) is of
particular relevance. It promotes the use of 'design' blockage, which is the level of blockage
during a given design storm that will achieve AEP neutrality (the concept of enabling the AEP of
the design flood discharge to be the same as the AEP of the design rainfall input).
The review culminated in the preparation of a Bridge Blockage Guideline (SMEC, 2014a) which
establishes 'design' level blockage proportions for the 4 key bridges (Tyrrell, Nelson and
Boscawen Streets and Minmi Road).
Pursuant to the review the technical sub;committee confirmed that the 'design' bridge blockage
proportions in the Bridge Blockage Guideline were to be used for design event flood modelling.
The 'design' level bridge blockage proportions adopted for existing conditions and a range of
design flood events are shown in Table 3 5 below.
Table 3 5 – 'Design' Blockage for Key Bridges Existing Conditions
DESIGN EVENT

BRIDGE STRUCTURE

10% AEP

1% AEP

0.2% AEP

PMF

Adopted ‘Design’ Bridge Blockage Proportion
(existing conditions)

Tyrrell Street

35%

70%

70%

70%

Nelson Street

35%

70%

70%

70%

Boscawen Street

10%

25%

50%

70%

Minmi Road

25%

50%

70%

70%
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The ‘design’ levels of blockage for existing conditions have been sensitivity tested using higher
and lower levels of blockage. Section 3.9 refers.
As seen in Table 3 5, the proportion of bridge waterway area that is blocked in design event
modelling varies with event magnitude. Larger (i.e. less frequent) flood events typically have a
higher 'design' blockage than smaller (i.e. more frequent) events.
These 'design' level blockages are relatively high, which is consistent with the calibration bridge
blockages and historic evidence, and demonstrates a propensity for the bridges in the Wallsend
Commercial Centre area to experience substantial blockage in significant floods.
Also, it is important to recognise that 'design' blockage percentages are relative to the bridge
opening area but at the same time are used to simulate overall head loss at a bridge. Hence, the
'design' bridge blockages need to be 'somewhat elevated' as they also need to account for the
blockage of railings and the blockage of overland (relief) flowpaths around bridges. For example,
substantial blockage of bridge railings was noted in 2007 flood photographs for the Nelson
Street and Tyrrell Street Bridges, while photographs showed that the latter bridge also
experienced major blockage of the overland (relief) flowpath.
Subsequent to the release the ARR Revision Project 11 document 'Blockage of Hydraulic
Structures' (IEAust, 2013), a subsequent report titled ‘Project 11: Blockage of Hydraulic
Structures – Blockage Guidelines’, Draft for Discussion (IEAust, 2014) has been prepared. This
report has been reviewed and two important aspects for the Wallsend Commercial Centre area
are discussed below:
•

Impact of Sequential Structures on Debris Availability
In urban drainage systems it is quite common for culverts and bridges to be part of an overall
system where multiple structures are in a series down the watercourse. In this case,
depending on the proximity of structures, there can be an interaction whereby upstream
culverts / bridges are likely to collect a portion of the transported debris in the stream, which
means that there is less debris available at the downstream culverts. In this case the risk of
blockage in these downstream structures is reduced. This reference states:
“Where there are multiple structures on a water course, the debris availability reduces
downstream since debris will be captured by the upstream structures. Therefore for
downstream structures, the debris availability GG will be reduced.”
Comment: In the Bridge Blockage Guideline (SMEC, 2014a) this was taken into account
particularly for the Tyrrell Street, Nelson Street and Boscawen Street Bridges that are in
close proximity. This matter was further considered when assessing historic blockage and
calibration to the 2007 and 1988 events.

•

Impact of Blockage on Upstream Storage and Downstream Flow
Where a relatively high level of blockage is realistic, the calculated design flood level
upstream of the structure is expected to be higher than if a low level or nil blockage is used.
This is due to the reduction in conveyance of the restricted waterway opening, and will result
in a higher water level (and flood storage) upstream and reduced flow through the waterway
due to the induced energy losses. In this instance downstream flood levels are often lower
due to the reduced flow through the bridge and additionally the increased upstream water
level can divert flows around and away from the downstream section of channel.
On the other hand, an assumed lower level of blockage would typically result in lower flood
levels upstream and produce higher flood levels downstream.
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A possible outcome of using a high level of blockage for design event modelling is that
downstream flood levels may be reduced compared to the nil blockage scenario. This could
give downstream flood levels that falsely “protect” downstream properties. Hence, the
possibility of the nil blockage (“all clear”) case should be assessed, at least by way of
sensitivity testing, to determine the impact on downstream flood levels.
Comment: The ‘design’ levels of blockage for existing conditions have been sensitivity tested
using higher and lower levels of blockage. Section 3.9 refers. In fact it was found (refer
Plate 3 6) that for the 1% AEP event under existing conditions, using a low level (nil)
blockage generally gave lower flood levels than 'design' level blockage. The only exception
was for the reach between Nelson and Boscawen Streets where the low level (nil) blockage
showed flood levels about 0.2m higher than the 'design' level blockage.

3.7 Critical Storm Duration
In the 2008 flood study the 1% AEP flood event was simulated with a range of storm durations
from 30 minutes through to 6 hours, using the adopted model setup for the 2007 calibration
event (including calibration bridge and culvert blockages). This was done in order to determine
the critical storm duration for the catchment. In that study a comparison of the different storm
durations was made by analysis of the 1D and 2D components of the modelling results. A water
surface level profile (1D) along Ironbark Creek showed that the 2 hour storm duration is critical
for the upstream reaches, generally upstream of Nelson Street, and the 6 hour storm duration is
critical for the downstream reaches (refer Figure 15 in DHI, 2008). This was then verified with
the 2D modelling results.
In this current study, assessment of the calibrated model was undertaken to determine whether
the same or a similar relationship for critical storm duration held true. A comparison was made
between the 2 hour and 6 hour 1% AEP events with the results displayed in Figure 5. This
confirms that the 2 hour duration is critical in the upper catchment (effectively upstream of Tyrrell
Street) with the 6 hour duration being critical in the lower parts of the catchment. For the 1%
AEP event from Tyrrell Street up to Cowper Street the 2 hour storm duration gave 1% AEP flood
levels up to 0.1m higher than the 6 hour storm duration, as can be seen in Figure 5.
Critical storm duration is discussed further in Section 4.1, in regard to the range of design flood
events considered in this study.

3.8 Design Flood Levels Comparison to 2008 Flood Study
Subsequent to the model calibration and development of the Bridge Blockage Guideline,
modelling of existing conditions was completed for the 10%, 1%, 0.2% AEP and PMF design
events. Design flood levels determined in the current study are higher than in the 2008 flood
study. The primary reason being the 'design' level blockages adopted for the 4 key bridges in
the Wallsend Commercial Centre area, compared with 'nil blockage' adopted in the 2008 flood
study.
Design flood levels for the 1% AEP event for existing conditions are shown in Figure 6, together
with comparisons to both the 2007 calibration event and the 2008 flood study 1% AEP event.
The 2007 calibration event has a similar peak discharge to the 1% AEP event.
The earlier 2008 flood study estimate for the 1% AEP event used the "all clear" (nil blockage)
condition for the 4 key bridges in the Wallsend Commercial Centre and hence gives 1% AEP
flood levels that are lower than the current study. The information in Figure 6 is also displayed
in Plate 3 4 below.

30011523| Revision No. E | 22 04 2015

Page | 52

Wallsend Floodplain Risk Management Plan: Implementation Works
Study Report

Plate 3 4 @ Ironbark Creek @ Maximum Water Level Profile @ 2007 and 1% AEP (SMEC current & 2008 study)
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In the comparison of longitudinal flood profiles in Plate 3 4, it is worth noting that the 2007 event
is near to a 1% AEP in parts of the catchment. For example, the 2008 flood study states:
'The data for the June 2007 event shows that the rainfall event was somewhere between
a 1% AEP and 2% AEP event based on the Newcastle University data”.
The 2008 flood study also reports that:
“..... on the basis of the peak flow rate, the June 2007 event was in the order of a 1%
AEP event in many parts of the catchment”.
The comparison at Plate 3 4 (and Figure 6) demonstrates that incorporating 'design' level
bridge blockage for design flood event modelling increases the estimate of the 1% AEP level
compared with estimates in the 2008 flood study that used ‘nil blockage’. The increases occur
over a large portion of the floodplain, with the maximum impact being a 1.5m increase
immediately upstream of the Minmi Road Bridge. Significant increases are evident for about
800m upstream of the Minmi Road Bridge, for example on the downstream side of the
Boscawen Street Bridge the increase is still significant at about 0.3m.
Using the higher 1% AEP design flood levels in the current study will potentially have a major
impact on flood planning levels and floodplain management generally in the Wallsend
Commercial Centre area.
It is of interest to note that on the immediate upstream side of the Minmi Road Bridge (CH4200
in Figure 6), the 2007 event has a peak flood level about 0.5m higher than the 1% AEP event.
This is despite the XP;RAFTS hydrologic model showing the 2007 peak discharge at this
location (140 m3/s) is slightly less than the 1% AEP peak discharge (155 m3/s). There are likely
to be two reasons for this, as follows:
•

For the 2007 event, calibration established a 60% blockage for the waterway area of the
Minmi Road Bridge, whereas the 'design' level blockage for the 1% AEP event is less at
50%. Higher blockages increase energy losses that generally result in higher upstream flood
levels.

•

The 2007 calibration event is significantly different to the 1% AEP design event. The 2007
event is a volume driven event with two flow peaks, whilst the 1% AEP design event has
only one flow peak. For the 2007 event, a considerable proportion of floodplain storage was
taken up by the first flood peak when the second peak came through. This does not occur
with the 1% AEP design event with the full floodplain storage available to accommodate this
single peak event.

3.9 Sensitivity Testing of Model Parameters
Sensitivity testing was carried out to assess the impact of varying key parameters of the
modelling, being bridge blockage and climate change. For climate change, potential sea level
rise and increased rainfall intensity were tested. For bridge blockage, the ‘design’ level
blockages adopted at the 4 key bridges were tested with ‘high range’ and ‘low range’ variations.
In all 6 sensitivity scenarios were modelled with the 1% AEP event under existing conditions.
The six scenarios included two for sea level rise, two for increased rainfall intensity and two for
blockage, as follows:
•

Sea level rise of 0.4m at downstream model boundary

•

Sea level rise of 0.9m at downstream model boundary
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•

Rainfall intensity increase of 15%

•

Rainfall intensity increase of 30%

•

'Low range' blockage of bridge structures (less than 'design' blockage used for Base Run)

•

'High range' blockage of bridge structures (greater than 'design' blockage used for Base
Run)

The sea level rise scenarios are tested by increasing the tailwater level in the hydraulic model
(by 0.4m and 0.9m) at the downstream model boundary that is located approximately 200m
downstream of Minmi Road.
The sensitivity tests for increased rainfall intensity change the hydrologic regime. In particular,
the higher rainfalls result in higher flood discharge hydrographs for the 1% AEP event. Table 3 6
shows the higher hydrologic model peak discharges that result at the catchment outlet for the
2hr and 6hr 1% AEP event. The percentage increases in peak flow are greater than the
corresponding rainfall increases. This is most likely due to non;linear catchment response and
the temporal (i.e. time varying) pattern of the design rainfalls. To assess sensitivity the increased
discharge hydrographs (15% and 30% rainfall increase) are applied at the upstream boundary of
the hydraulic model.
Table 3 6 – Peak Discharges at Minmi Road for Increased Rainfall Intensities of 15% and
30%
Average Rainfall
Intensity
(mm/hr)

Peak Flow
(m3/s)1

47.8

190.12

Rainfall
increased 15%

55.0

224.0
(17.8%)

Rainfall
increased 30%

62.2

258.5
(36.0%)

24.2

155.8

Rainfall
increased 15%

27.9

182.4
(17.0%)

Rainfall
increased 30%

31.5

209.1
(34.2%)

Model Run

1% AEP rainfall
(2 hr duration)

1% AEP rainfall
(6 hr duration)

Note 1: Figures in brackets show corresponding increase in peak flow at catchment outlet (Minmi Rd).
3
Note 2: Although the 1% AEP 2hr duration storm gives a higher hydrologic model discharge of 190.1 m /s
3
at Minmi Road compared with the 6hr duration (155.8 m /s), the storage routing that occurs in the
hydraulic model and the higher flood volume of the 6hr duration storm means the 6hr storm produces
higher peak flood levels upstream of Minmi Road.
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The sensitivity tests for bridge blockage actual blockages that have been employed for the
various blockage scenarios are shown in Table 3 7 below.
To test sensitivity to bridge blockage, 'low range' and 'high range' bridge blockages are used for
the 4 key bridges (Tyrrell Street, Nelson Street, Boscawen Street, Minmi Road). 'Low range' and
'high range' are with respect to the 'design' levels of blockage that were shown previously in
Table 3 5. For the 4 key bridges the actual blockages that have been employed for the various
blockage scenarios are shown in Table 3 7 below.
Table 3 7 – Bridge Blockage Used for Blockage Sensitivity Testing 1% AEP Event
Bridge Blockage Adopted for 1% AEP Event

Blockage Scenario

Tyrrell St
Bridge

Nelson St
Bridge

Boscawen St
Bridge

Minmi Rd
Bridge

70%

70%

25%

50%

Low Range

0%

0%

0%

0%

High Range

100%

100%

50%

70%

Base Run1
(design blockage)

Note 1: Base Run uses 'design' level blockage. Refer to Table 3 5.

Sensitivity test results for the 1% AEP event with sea level rise are shown at Figure 7 and Table
3 8, while the results for increased rainfall intensity are shown at Figure 8 and Table 3 9. The
results for varied bridge blockage are shown at Figure 9 and Table 3 10. The locations listed in
these tables are shown below on Plate 3 5.
Discussion of the results is provided following each table.
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Plate 3 5 @ Reporting Locations A@H for Flood Modelling Results
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Table 3 8 – Model Sensitivity to Sea Level Rise 1% AEP Event1

Location

1% AEP
Base Run
PFL
m AHD2
(Vel m/s)3

Sea Level Rise 0.4m

Sea Level Rise 0.9m

PFL
m AHD2
(Vel m/s)3

Difference
m

PFL
m AHD2
(Vel m/s)3

Difference
m

A

U/S of Cowper St

6.71
(0.57)

6.73
(0.55)

+0.02
(;0.02)

6.73
(0.53)

+0.02
(;0.4)

B

Shopping Centre
Carpark (south side)

6.01
(1.58)

6.02
(1.54)

+0.01
(;0.04)

6.02
(1.53)

+0.01
(;0.05)

C

U/S of Tyrrell St

5.49
(0.78)

5.52
(0.78)

+0.03
(;)

5.52
(0.76)

+0.03
(;0.02)

D

U/S of Nelson St

5.29
(0.54)

5.29
(0.55)

;
(+0.01)

5.29
(0.55)

;
(+0.01)

E

U/S of Boscawen St

3.99
(0.86)

4.11
(0.94)

+0.12
(+0.08)

4.17
(0.97)

+0.18
(+0.11)

F

Federal Park (D/S of
Boscawen St bridge)

3.82
(1.35)

3.80
(1.37)

;0.02
(+0.02)

3.80
(1.38)

;0.02
(+0.03)

G

Low St (U/S of
confluence)

3.55
(0.41)

3.53
(0.41)

;0.02
(;)

3.58
(0.41)

+0.03
(;)

H

U/S of Minmi Rd

3.33
(1.30)

3.32
(1.30)

;0.01
(;)

3.37
(1.30)

+0.04
(;)

Note 1: For 1% AEP event 6hr duration is critical downstream of Tyrrell Street and 2hr duration is critical upstream.
Note 2: PFL is the peak flood level at the location of interest.
Note 3: Velocities in m/s shown in brackets, are reported for the centre of the channel. Velocities can vary across the
channel.

As shown in Table 3 8 the impact of a 0.4m sea level rise is generally no more than a 2;3
centimetre rise in the 1% AEP peak flood level upstream of Minmi Road, with a maximum
increase of 0.12m upstream of Boscawen Street. For a 0.9m sea level rise, there is generally no
more than a 3;4 centimetre rise in 1% AEP peak flood level upstream of Minmi Road, with a
maximum increase of 0.18m upstream of Boscawen Street. The slightly higher increases
upstream of Boscawen Street are more related to minor instability in the modelling of the
Boscawen Street Bridge rather than as a direct result of sea level rise. As noted in Figure 7, in
the vicinity of the Minmi Road Bridge and further upstream there is little difference in 1% AEP
flood level between the Base Run and the two sea level rise scenarios. Variations in velocity are
very minor for both the 0.4m and 0.9m sea level rise scenario, typically less than a 0.1 m/s
increase in all areas, as shown in Table 3 8 above.
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Table 3 9 – Model Sensitivity to Increased Rainfall Intensity 1% AEP Event1

Location

1% AEP
Base Run
PFL
m AHD2
(Vel m/s)3

Increased Rainfall
Intensity 15%

Increased Rainfall
Intensity 30%

PFL
m AHD2
(Vel m/s)3

Difference
m

PFL
m AHD2
(Vel m/s)3

Difference
m

A

U/S of Cowper St

6.71
(0.57)

6.92
(0.54)

+0.21
(;0.03)

7.00
(0.52)

+0.29
(;0.05)

B

Shopping Centre
Carpark (south side)

6.01
(1.58)

6.29
(1.75)

+0.28
(+0.17)

6.44
(1.79)

+0.43
(+0.21)

C

U/S of Tyrrell St

5.49
(0.78)

5.88
(0.81)

+0.39
(+0.03)

6.06
(0.79)

+0.57
(+0.01)

D

U/S of Nelson St

5.29
(0.54)

5.63
(0.57)

+0.34
(+0.03)

5.79
(0.57)

+0.50
(+0.03)

E

U/S of Boscawen St

3.99
(0.86)

4.41
(0.93)

+0.42
(+0.07)

4.63
(0.94)

+0.64
(+0.08)

F

Federal Park (D/S of
Boscawen St
Bridge)

3.82
(1.35)

4.21
(1.33)

+0.39
(;0.02)

4.34
(1.30)

+0.52
(;0.05)

G

Low St (U/S of
confluence)

3.55
(0.41)

4.14
(0.53)

+0.59
(+0.12)

4.27
(0.62)

+0.72
(+0.21)

H

U/S of Minmi Rd

3.33
(1.30)

3.90
(1.42)

+0.57
(+0.12)

4.02
(1.45)

+0.69
(+0.15)

Note 1: For 1% AEP event 6hr duration is critical downstream of Tyrrell Street and 2hr duration is critical upstream.
Note 2: PFL is the peak flood level at the location of interest.
Note 3: Velocities in m/s shown in brackets, are reported for the centre of the channel. Velocities can vary across the
channel.

As shown in Table 3 9, the impact of a 15% increase in rainfall intensity produces a maximum
1% AEP flood level increase of around 0.6m upstream of Minmi Road, with the impact reducing
to about 0.2m upstream of Cowper Street. For a 30% increase in rainfall intensity, there is a
maximum 1% AEP flood level increase of around 0.7m upstream of Minmi Road, with the impact
reducing to about 0.3m upstream of Cowper Street. As can be seen in Figure 8, there is a
significant difference in 1% AEP flood levels between the Base Run and the 15% increase
rainfall scenario, but a much smaller difference between the 15% and 30% increased rainfall
scenarios. This reflects that as discharge increases, a greater proportion of the total flow enters
the floodplain (rather than being in the channel), so as the discharge increases flood waters
spread out over a greater area giving a proportionately lower increase in flood level. Variations
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in velocity are very minor for both the 15% and 30% increased rainfall intensity, typically less
than a 0.2m/s increase in all areas, as shown in Table 3 9 above.

Table 3 10 – Model Sensitivity to Variations in Bridge Blockage 1% AEP Event1

Location

1% AEP
Base
Run2 PFL3
(m AHD)

Low Range Blockage2

High Range Blockage2

PFL
m AHD3
(Vel m/s)4

Difference
(m)

PFL
m AHD3
(Vel m/s) 4

Difference
(m)

A

U/S of Cowper St

6.71
(0.57)

6.69
(0.53)

;0.02
(;0.04)

6.72
(0.54)

+0.01
(;0.03)

B

Shopping Centre
Carpark (south side)

6.01
(1.58)

6.01
(1.63)

;
(+0.05)

6.02
(1.36)

+0.01
(;0.22)

C

U/S of Tyrrell St

5.49
(0.78)

5.04
(1.11)

;0.45
(+0.33)

5.69
(0.03)

+0.20
(;0.75)

D

U/S of Nelson St

5.29
(0.54)

4.85
(1.32)

;0.44
(+0.78)

5.48
(0.03)

+0.19
(;0.51)

E

U/S of Boscawen St

3.99
(0.86)

4.17
(1.20)

+0.18
(+0.34)

4.04
(0.67)

+0.05
(;0.19)

F

Federal Park (D/S of
Boscawen St
Bridge)

3.82
(1.35)

3.81
(1.96)

;0.01
(+0.61)

3.98
(1.12)

+0.16
(;0.23)

G

Low St (U/S of
confluence)

3.55
(0.41)

3.52
(0.47)

;0.03
(+0.06)

3.93
(0.50)

+0.38
(+0.09)

H

U/S of Minmi Rd

3.33
(1.30)

2.31
(2.44)

;1.02
(+1.14)

3.81
(0.96)

+0.48
(;0.34)

Note 1: For 1% AEP event 6hr duration is critical downstream of Tyrrell Street and 2hr duration is critical upstream.
Note 2: Base Run uses 'design' level blockages, which are less than 'High range' but greater than 'Low range'
blockages.
Note 3: PFL is the peak flood level at the location of interest.
Note 4: Velocities in m/s shown in brackets, are reported for the centre of the channel. Velocities can vary across the
channel.

As shown in Table 3 10, the 'high range' bridge blockage scenario increases the 1% AEP peak
flood level upstream of Minmi Road by a maximum of about 0.5m, with the impact reducing to
0.2m upstream of Tyrrell Street and 0.01m upstream of Cowper Street.
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For the 'low range' blockage scenario the 1% AEP peak flood level immediately upstream of
Minmi Road is reduced by about 1m, and this difference reduces to 0.45m upstream of Tyrrell
Street and 0.02m upstream of Cowper Street. There is a 0.2m increase in the reach between
Nelson and Boscawen Streets.
Figure 9 shows the longitudinal flood profile in Ironbark Creek for a 1% AEP event with 'design'
level blockage, and compares this with 'low' and 'high' blockage scenarios. The same
information is shown in Plate 3 6 below.
(NOTE: 'Low' blockage reduces proportion of bridge blockage relative to 'Design' blockage, and
'High' blockage increases the proportion relative to 'Design' blockage)
It can be seen in Plate 3 6 (and Figure 9) that the 'High range' blockage scenario generally
produces higher 1% AEP water levels than the Base Run that uses 'design' level blockages. In a
similar fashion, the Base Run (using 'design' level blockages) generally produces higher flood
levels than the 'Low range' blockage scenario that employs 'nil' blockage at all bridges.
There is an exception to this general order, and it occurs between the Nelson Street and
Boscawen Street Bridges. In this region the 'Low range' blockage scenario produces higher
water levels than the Base Run ('design' level blockage), and the 'High Range' blockage
scenario produces lower water levels than the Base Run. The reasons for this are:
•

The 'High range' blockage scenario uses 100% blockage for the Nelson Street Bridge. This
causes flood waters from upstream of Nelson Street to flow east away from the downstream
channel. This results in reduced flows, and hence flood levels in the channel downstream of
Nelson Street. At the same time flood levels out in the floodplain are greater.

•

The 'Low range' blockage scenario uses 0% blockage for the Boscawen Street Bridge. The
flow through the bridge is 48.2m3/s, some 42% greater than the 34.0m3/s for the Base Run
(25% blockage). In both scenarios the tailwater level downstream of Boscawen Street is
similar, however the 42% increase in flow for the 'Low range' blockage case has a greater
effect on flood level than the 25% greater waterway area. The higher flow through the
Boscawen Street Bridge for 'Low range' blockage results in higher flood levels between
Nelson Street and Boscawen Street and causes a 39% reduction in adjacent floodplain flows
compared with the Base Run.

Variations in velocity for both the 'high range' and 'low range' blockage scenarios are significant
due to the variation in hydraulic losses that are induced at the relevant bridges. For the 'high
range' blockage scenario velocities are typically reduced in the range of 0.2;0.75m/s with
negligible change upstream of Cowper Street and a slight increase of 0.1m/s at Low Street
(confluence with Irving Street tributary). For the 'low range' blockage scenario velocities are
increased in the range of 0.1;1.1m/s with negligible change upstream of Cowper Street. The 1.1
m/s velocity increase is immediately upstream of Minmi Road, and there is also a 0.8m/s
velocity increase upstream of Nelson Street.
.
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Plate 3 6 @ Ironbark Creek @ Sensitivity of 1% AEP Flood Levels to Adopted Bridge Blockage
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4 ASSESSMENT OF EXISTING FLOOD BEHAVIOUR
4.1 Hydraulic Modelling Results Existing Conditions
Hydraulic modelling for the Wallsend Commercial Centre area has been undertaken for a range
of flood risk levels under existing conditions. This included the 10%, 1%, 0.2% AEP and the
PMF design flood events. Stage hydrographs at the Minim Road Bridge for these 4 design
events, as determined from the hydrologic modelling for subsequent input to the hydraulic
modelling, are shown in Figure 10. The peak discharges for these hydrographs are respectively
about 102, 155, 200 and 900m3/s. The time to peak for the main rising limb of the hydrographs
is around 2.5 hours for design events up to the 0.2% AEP, whereas the PMF time to peak is
around 1.5 hours.
(NOTE: Discharge hydrographs output from the hydraulic model at the Minmi Road location will
be somewhat modified compared to the hydrologic model due to the effects of floodplain
storage, attenuation, flow splitting and diversions. The hydrologic model does not replicate these
hydraulic effects).
Table 4 1 below shows peak flood levels determined by the hydraulic model for the 4 design
events at several locations (A to H), the locations being defined previously on Plate 3 5.

Table 4 1 – Modelled Peak Flood Levels for Design Events – Existing Conditions
Peak Flood Level – m AHD

(Velocity1 – m/s)

Location
10% AEP2

1% AEP3

0.2% AEP3

PMF4

A

U/S of Cowper St

6.52
(0.57)

6.71
(0.57)

6.86
(0.58)

8.61
(0.54)

B

Shopping Centre
Carpark (south side)

5.74
(1.02)

6.01
(1.26)

6.21
(1.32)

8.40
(1.49)

C

U/S of Tyrrell St

5.00
(1.09)

5.49
(0.78)

5.83
(0.87)

8.19
(0.57)

D

U/S of Nelson St

4.91
(0.61)

5.29
(0.54)

5.58
(0.56)

7.86
(0.28)

E

U/S of Boscawen St

3.79
(1.04)

3.99
(0.86)

4.30
(0.57)

6.28
(0.34)

F

Federal Park (D/S of
Boscawen St
Bridge)

3.55
(1.40)

3.82
(1.35)

4.28
(1.14)

5.60
(0.55)
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Peak Flood Level – m AHD

Location

(Velocity1 – m/s)

G

Low St (U/S of
confluence)

3.17
(0.51)

3.55
(0.41)

4.25
(0.53)

5.50
(1.78)

H

U/S of Minmi Rd

2.27
(1.61)

3.33
(1.30)

4.11
(0.85)

5.05
(1.11)

Note 1: Velocities in m/s shown in brackets, are reported for the centre of the channel. Velocities can vary across the
channel.
Note 2: For 10% AEP event 6hr duration is critical for all locations.
Note 3: For 1% and 0.2% AEP events 6hr duration is critical downstream of Tyrrell Street and 2hr duration is critical
upstream.
Note 4: For PMF event 2hr duration is critical for all locations.

Reference to Table 4 1 shows that the peak 1% AEP flood level ranges from 3.33m AHD
upstream of Minmi Road to 6.71m AHD upstream of Cowper Street. By comparison the peak
level of the PMF event at these locations is 5.05 and 8.61m AHD respectively. Hence, the PMF
event is 1.72m higher at Minmi Road and 1.9m higher at Cowper Street. The biggest difference
(2.7m) occurs upstream of Tyrrell Street.
It is noted that upstream of Boscawen Street, peak channel velocities in the PMF are lower than
the 1% AEP event, which is most likely a reflection of much greater flow depths in the PMF and
a greater proportion of flow travelling out;of;channel and through the densely developed
commercial centre.
Longitudinal profiles in Ironbark Creek for all 4 design events under existing conditions, as well
as the 2007 calibration event, are shown in Plate 4 1 below (2hr storm duration PMF, 6hr storm
duration other design events).
More detailed longitudinal flood profiles along the Ironbark Creek Channel for the 4 design
events are shown in Figures 11 to 14. This includes 2hr and 6hr storm durations for each
design event.
These flood profiles show that for events up to the 0.2% AEP, 6 hours is the critical storm
duration for areas downstream of Tyrrell Street. Upstream of Tyrrell Street the 2 hour duration is
critical, except for the 10% AEP event where there is little difference between the two durations.
For the PMF the 2 hour duration is critical throughout the model domain.
For all design events there are major hydraulic losses associated with three of the bridges
(Nelson Street, Boscawen Street and Minmi Road) that result in very substantial afflux upstream
of the bridges. There is also a not insignificant afflux upstream of the Tyrrell Street Bridge.
The largest impact is at the Minmi Road Bridge, where a 'backup' of floodwaters extends all the
way to the Boscawen Street Bridge (for all design events). Except for the 10% AEP event the
afflux due to bridge blockage immediately upstream of Minmi Road is in the order of 1.5;2m. For
the 10% AEP event the afflux at this location is about 0.5m.
For the Boscawen Street Bridge the afflux is generally around 0.5m for most design events, but
increases to about 1m for the PMF.
For the Nelson Street Bridge the afflux is generally around 0.75;1m for all design events.
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Plate 4 1 @ Ironbark Creek @ Maximum Water Level Profile @ Design Events & 2007 Event
30011523| Revision No. E | 22 04 2015

Page | 65

Wallsend Floodplain Risk Management Plan: Implementation Works
Study Report

For the Tyrrell Street Bridge the afflux for most design events is around 0.2;0.3m, but only 0.1m
for the 10% AEP event. Blockage of the bridge waterway (including railings) at Tyrrell Street
causes substantial outflows from the channel and into the adjacent floodplain, which in turn
limits the afflux upstream of the bridge.
Flood maps for the 4 design events showing flood levels, flood depth, inundation extent and
flood velocity are presented in Figures 15 to 18. Note that this mapping shows envelopes of
peak values, which would not necessarily be coincidental in space or time, and therefore are not
indicative of actual ‘moments in time’ for the design events. These maps convey a large amount
of information and the reader should take time in viewing the information to gain full benefit. As a
guide, the specific information shown on the maps for each of the four design events includes:
•

Streets, buildings and cadastral boundaries;

•

Topographic contours;

•

Peak flood levels and contours;

•

Extent and depth of flooding ; via a thematic (graduated colour) scale; and

•

Peak velocity and direction ; via a scaled vector representation.

4.2 Assessment of Existing Flood Risk
4.2.1 Hydraulic and Hazard Categories
Standards set out in the FDM and replicated in the 'Newcastle City@wide Floodplain Risk
Management Study and Plan' (City;wide FRMS&P ; BMT WBM, 2012) and the 'Newcastle
Development Control Plan 2012' (DCP ; CoN, 2012) allow for the floodplain to be divided into
different hydraulic categories, generally comprising:
•

Floodway;

•

Flood Storage; and

•

Flood Fringe.

The FDM also supports the identification of two provisional hydraulic hazard categories based
on the peak values of velocity and depth. The provisional hazard categories and definitions are:
•

High Hazard: possible danger to personal safety; evacuation by trucks difficult; able;bodied
adults would have difficulty in wading to safety; potential for significant structural damage to
buildings.

•

Low Hazard: should it be necessary, trucks could evacuate people and their possessions;
able;bodied adults would have little difficulty wading to safety.

The FDM also specifies velocity and depth criteria to facilitate the determination of these
provisional hazard categories. High and Low provisional hazard categories for the Wallsend
Commercial Centre were in fact defined in the FRMS. Notwithstanding, the FDM recognises that
the provisional hydraulic hazard categories consider only the pure hydraulic variables at the
peak of each design flood and recommends that the provisional hydraulic hazard categories be
reviewed in light of the time varying nature of the flood hazards with particular attention to
matters such as flood warning, evacuation routes and flood awareness.
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It is the time varying nature of flood hazards which dictate the actual risk to life and property. For
instance, if there is considerable warning time, the risk to life can be largely removed by
evacuation to flood free land and avoidable flood damage to household goods (or stock) can be
minimised through appropriate flood preparations. This is in complete contrast to a flood
situation where there is virtually no warning time and people and their belongings can be
trapped by fast rising flood water, which is in fact the classic flash flood environment that exists
for the Wallsend Commercial Centre area.
In recent years the CoN has defined a more detailed and rigorous approach to assessing the
hydraulic impact of flooding and the related flood hazards. The approach includes:
•

Hydraulic Categories (Floodway, Flood Storage, Flood Fringe);

•

Hydraulic Behaviour Thresholds (H1 to H5);

•

Risk to Life hazard categories (L1 to L5); and

•

Risk to Property hazard categories (P1 to P5).

These thresholds and categories relative to the Wallsend Commercial Centre area are
discussed in the following sections, together with mapping prepared with the aid of the hydraulic
modelling results.

4.2.2 Hydraulic Categories Floodway, Flood Storage, Flood Fringe
There are no prescriptive methods for determining what parts of the floodplain constitute
floodways, flood storages and flood fringes. Of particular difficulty is the fact that a definition of
flood behaviour and associated impacts is likely to vary from one floodplain to another, and even
from one event to another within the same floodplain. In simplified terms the FDM provides
qualitative guidance that:
•

Floodway Areas are areas of the floodplain where significant discharge of water occurs
during floods, and where even if only partially blocked would cause a significant
redistribution of flood flows, or increase in flood levels.

•

Flood Storage Areas are those parts of the floodplain which are important for the temporary
storage of floodwaters during the passage of a flood.

•

Flood Fringe Areas are the remaining area of flood prone land.

In the City;wide FRMS&P, hydraulic categories at any location are determined using the product
of velocity and depth (v*d). In that study using the results of computer modelling a v*d threshold
was determined whereby approximately 80% of total floodplain flow was contained. For the 1%
AEP flash flood conditions, this threshold was approximately v*d=0.3 (units of metres per
second and metres respectively) while for the PMF flash flood conditions, this threshold was
v*d=1.0.
The City;wide FRMS&P defines Flood Fringes as non;floodway areas that, if filled, would not
have a significant impact on flood levels, velocities and flowpaths. Associated computer
modelling simulations iteratively assessed the differentiation between Flood Storages and Flood
Fringes. Based on these modelling results, it was established that for flash flood environments,
Flood Fringes are areas where flood depths are less than 0.5m for a 1% AEP event, or 1.0m for
a PMF event. Based on the above parameters a numerical definition of these hydraulic
categories, often referred to as Flood Impact categories, can be determined as shown in Table
4 2.
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Table 4 2 – Definition of Hydraulic Categories (Flash Flooding)1
1% AEP

PMF

velocity * depth > 0.3

velocity * depth > 1.0

Flood
Storage

velocity * depth < 0.3 and depth > 0.5m

velocity * depth <1.0 and depth >
1.0m

Flood
Fringe

velocity * depth < 0.3 and depth < 0.5m

velocity * depth <1.0 and depth <
1.0m

Floodway

Note 1: Source is City;wide FRMS&P.

For the Wallsend Commercial Centre area hydraulic categories (floodway, flood storage, flood
fringe) for the 1% AEP and PMF events are shown in Figure 19 and Figure 20 respectively.
For the 1% AEP event the main channel and a large proportion of overbank area is defined as
floodway, including Federal Park and within the commercial centre substantial portions of
Cowper Street, Kokera Street, Tyrrell Street, Council Street, Nelson Street, Boscawen Street,
Harris Street, William Street and Low Street. There are only limited areas of flood storage and
flood fringe in the 1% AEP and these are located generally on the periphery of the floodplain or
on tributaries where backwater flooding effects would be in evidence.
For the PMF the floodway defined areas are similar to the 1% AEP, but with substantially larger
portions of Cowper Street, Dan Rees Street, Council Street, Nelson Street, Tyrrell Street,
Charles Street and Irving Street being floodway. As with the 1% AEP there are only limited
areas of flood storage and flood fringe, and these are located generally on the periphery of the
floodplain. The PMF has more flood storage in the north;east part of the Study Area near John
Street but less flood storage in tributary areas, as these now have a greater extent of floodway
and flood fringe compared with the 1% AEP event.
The hydraulic categories shown on the maps differ somewhat to the FRMS which defined the
categories differently. In the FRMS these categories were defined as follows:
•

Flood Fringe. Outer limit defined as the limit of the PMF flood extent, with the inner edge
defined as the limit line for filling of the entire Flood Fringe such that in a 1% AEP event flood
levels would not increase anywhere by more than 0.1m.

•

Flood Storage. It was concluded that the Ironbark Creek Floodplain does not possess any
functional flood storage areas. This was considered consistent with the nature of floods in
Ironbark Creek which rise quickly within a relatively steep and narrow floodplain with no
opportunity for temporary storage of floodwater in off channel storage areas.

•

Floodway. All flood prone areas that are not Flood Fringe. This is on the basis that flood
flows with significant velocities occur in the main stream and parallel overbank areas with no
opportunity for temporary storage of floodwater in off channel storage areas.

4.2.3 Hydraulic Behaviour Thresholds H1 to H5
The dominant feature of the time varying behaviour of floods in the Ironbark Creek catchment,
including the Wallsend Commercial Centre, is the flash flood response to significant rainfall. It
can be as little as twenty minutes before flood water overtops the banks of Ironbark Creek and
flows into the streets of the Wallsend Commercial Centre, at which point it would be too
dangerous for wading (less time for safe vehicle passage). (Source: Worley Parsons, 2009a).
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Because the Wallsend Commercial Centre is in a flash flood catchment with a lack of effective
warning time, people can be trapped in buildings during floods. As outlined in the DCP, the two
provisional hazard categories have been developed into five ‘hydraulic behaviour thresholds’
(H1 to H5) that define an escalating scale of hazards in which the risk to life and property
becomes more acute.
The hydraulic behaviour thresholds (H1 to H5) are shown in Table 4 3 below, and displayed
graphically in Plate 4 2.
Table 4 3 – Hydraulic Behaviour Thresholds H1 to H5
H1

hydraulically suitable for parked or moving cars
V < 0.5m/sec and d < 0.3m

H2

hydraulically suitable for parked or moving heavy vehicles and wading by able bodied adults
V < 2m/sec, d< 0.8m and v < 3.2 – 4*d

H3

hydraulically suitable for light construction (e.g. timber frame and brick veneer)
v < 2m/sec, d < 2m and v*d < 1

H4

hydraulically suitable for heavy construction (e.g. steel frame and reinforced concrete)
v < 2.5m/sec, d < 2.5m and v*d < 2.5

H5

generally unsuitable

Plate 4 2 – Hydraulic Behaviour Thresholds H1 to H5 (Source: City@wide FRMS&P, BMT WBM,
2012)
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For the Wallsend Commercial Centre area, Figure 21 and Figure 22 respectively display the
distribution of the hydraulic behaviour thresholds (H1 to H5) associated with the 1% AEP and
PMF design floods.
The H5 category is evident throughout the main channel for the 1% AEP event, with significant
areas of H4 category in the overbank areas of the commercial centre between Tyrrell Street and
Boscawen Street and also some car parking areas within the Stockland Wallsend shopping
centre. Other overbank areas are generally H3, notably Federal Park and the remaining areas of
the commercial centre and shopping complex. H2 and H1 categories are confined to areas of
shallower flood depth, generally in the outer areas of the floodplain and tributaries.
For the PMF, the H5 category dominates not only the main channel but also Federal Park and
the commercial centre. There are limited H4 areas within the commercial centre at Charles
Street and Cowper Street. H4 areas also appear within the tributaries and around John Street.
H3 areas are generally located on the Irving Street tributary, around Fogo and John Streets, and
near the periphery of the floodplain. H2 and H1 categories are confined to areas of shallower
flood depth, generally in the outer areas of the floodplain and tributaries.

4.2.4 Risk to Life Hazard Categories L1 to L5
Loss of life is the worst possible consequence in the management of any hazard. Therefore the
consideration and management of hazards that may result in loss of life become the highest
priority for a community and society. The consideration and management of risk to life is
required by the FDM to cover all floods, including the worst case scenario (the PMF).
The DCP requires that the Hydraulic Behaviour Thresholds (H1 to H5) be applied to the PMF
when considering the risk to life. This is essential in a flash flood scenario because the absence
of effective warning time means it is not possible to remove people from the threat to their lives
using formal evacuation plans. There is simply no time to execute such plans. (Source: FRMS,
Worley Parsons, 2009a).
The safety of individuals will rest on self;directed evacuation. In those instances where people
are likely to be trapped in a building surrounded by fast rising flood water which is too dangerous
for wading, the self;directed evacuation must be to an onsite refuge. The refuge should be safe
and secure at the PMF to ensure that the risk to life is minimised in all possible floods. (Source:
FRMS, Worley Parsons, 2009a).
As defined in the DCP the Risk to Life category is a combination of hydraulic hazard category,
warning time and escape path availability, applied to all floods up to and including the PMF (as
required by the FDM for the management of personal safety). For simplicity, the Risk to Life
hazard categories set out in the DCP are only assessed at the PMF, on the assumption that
once the PMF is managed for personal safety, all other lesser floods will also be managed. The
Risk to Life hazard categories L1 to L5 are shown in Table 4 4.
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Table 4 4 – Risk to Life Hazard Categories L1 to L5
Hydraulic Behaviour Threshold
H1

H2

Riverine

H3

H4

H5

L1

Catchment
Response
Time

Flash
Flood

Escape
Route
to flood
free
land

available
not
available

L2
L4

L5

L3

L1

Riverine flooding where there is sufficient time to remove people from the risk to their
lives by means of formal community evacuation plans. Not relevant to flash flooding
scenarios such as the Wallsend Commercial Centre area.

L2

Short duration flash flooding with no warning time in circumstances where there is an
obvious escape route to flood free land with enclosing waters during the PMF which are
suitable for wading or heavy vehicles i.e. hydraulic behaviour threshold does not exceed
H2. On site flood refuge not necessary and normal light frame residential buildings are
appropriate.

L3

Short duration flash flooding with no warning time and no obvious escape route to flood
free land with enclosing waters during the PMF which are suitable for wading or heavy
vehicles i.e. hydraulic behaviour threshold does not exceed H2. On site flood refuge not
necessary and normal light frame residential buildings are appropriate.

L4

Short duration flash flooding with no warning time and enclosing waters during the PMF
that are not suitable for wading or heavy vehicles i.e. hydraulic threshold exceeds H2.
On site refuge is necessary and if hydraulic threshold exceeds H3, heavy frame
construction or suitable structural reinforcement required.

L5

Short duration flash flooding with no warning time and enclosing waters during the PMF
have too much energy for normal heavy building construction and therefore it is
generally not possible to construct a flood refuge i.e. hydraulic threshold is H5. The risk
to life is considered extreme and the site is unsuitable for habitation, either residential or
short stay.

As can be seen in Table 4 4, there is a strong link between the Risk to Life Hazard Categories
L1 to L5 and the Hydraulic Behaviour Thresholds H1 to H5. Hence, the distribution of these
categories across the Ironbark Creek Floodplain has some similarities. For the Wallsend
Commercial Centre area, Figure 23 displays the distribution of the Risk to Life hazard
categories (L1 to L5) at the PMF level.
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At the PMF level the L5 category dominates not only the main channel but also Federal Park
and the commercial centre. There are limited L4 areas within the commercial centre at Charles
Street and Cowper Street. L4 areas also appear within the tributaries and around John Street
and James Street. L3 and L2 categories are generally confined to the outer areas of the
floodplain and tributaries. L1 areas do not apply as this category relates to riverine flooding.
The vast majority of the Wallsend Commercial Centre has a high or very high Risk to Life hazard
category (L4 or L5). This highlights the constriction that the Wallsend Commercial Centre
presents to large floods that exceed the channel capacity and then flow through the streets and
properties at high velocities and depths.
Further demonstration of the high risk associated with flash flooding and fast rates of rise is
given in Plate 4 3 below.

Plate 4 3 – Rates of Rise of Floodwater in Ironbark Creek at Wallsend Commercial Centre
(Source: FRMS, Worley Parsons, 2009a)

This plate represents the variation of water level with time at Tyrrell Street, as determined in
modelling done for the FRMS. The more frequent floods have a rate of rise in excess of 1m/hr.
In the rarer floods, the rates of rise can exceed 3m/hr and reach up to 7m/hr. These extremely
fast rates of rise produce floods which can catch people unawares and trap them in life
threatening situations. These characteristics separate flash flooding from the majority of floods
in NSW. (Source: FRMS, Worley Parsons, 2009a).
The following quote from the FRMS references the 2008 Flood Study and highlights the extreme
hazard posed by flashing flooding in Wallsend:
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"The Flood Study shows that the time from the start of rainfall until Ironbark Creek is running
bank full can be as little as 10 minutes in the upper catchment and 20@40 minutes in the
Commercial Centre. These times are too fast for any effective flood warning to be made by
the Bureau of Meteorology with currently available technology. Hence, the first indication that
the average person is likely to have that a flood is imminent is when Ironbark Creek begins
to overtop its banks."
The FRMS provides detailed information on the nature of the flood hazard in the Wallsend
Commercial Centre for a range of design flood events. As an example, for a 1% AEP event,
from the time Ironbark Creek begins overtopping its banks in the Commercial Centre, it would
take 30 minutes for the water depth in Tyrrell Street to reach 1.0m and flow conditions in Tyrrell
Street to become too dangerous for wading by an able body adult. In larger design events, the
flood response times are reduced while the peak flood depths and velocities will be greater.
It is also highlighted in the FRMS the risk to life associated with people trapped in vehicles trying
to escape the floodwaters either on foot or in vehicles where the vehicle may become unstable
and be swept away during flooding. These potential risks to life can occur in relatively frequent
flash floods in the Wallsend Commercial Centre. The FRMS identified that people can be
trapped in cars within 15 minutes in a 1% AEP flash flood.

4.2.5 Risk to Property Hazard Categories P1 to P5
As defined in the DCP, this risk category is a combination of hydraulic behaviour threshold and
the effect on property. The Risk to Property hazard categories (P1 to P5) are based on the peak
Hydraulic Behaviour Thresholds (H1 to H5) determined for the 1% AEP flood (Flood Planning
Event). They correlate directly with the H1 to H5 categories and are shown in Table 4 5.
Table 4 5 – Risk to Property Hazard Categories P1 to P5
P1

Parked or moving cars remain stable i.e. equivalent to areas of H1 at the Flood
Planning Event1.

P2

Parked or moving heavy vehicles remain stable i.e. equivalent to areas of H2 at the
Flood Planning Event1.

P3

Suitable for light construction (e.g. timber frame, masonry and brick veneer) i.e.
equivalent to areas of H3 at the Flood Planning Event1.

P4

Suitable for heavy construction (e.g. steel frame, reinforced concrete) i.e. equivalent
to areas of H4 at the Flood Planning Event1.

P5

Hydraulically unsuitable for normal building construction i.e. equivalent to areas of
H5 at the Flood Planning Event1.

Note 1: Flood Planning Event is the 1% AEP per the DCP.

For the Wallsend Commercial Centre area the distribution of P1 to P5 is identical to the related
H1 to H5 categories at the Flood Planning Event (1% AEP event) ; refer to Figures 21 for the
H1 to H5 categories at the 1% AEP event.
Based on Figure 21, the P5 category is evident throughout the main channel for the 1% AEP
event, with significant areas of P4 category in the commercial centre north of the Stockland
Wallsend shopping centre and continuing into Tyrrell Street, Council Street, Nelson Street and
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Boscawen Street. Other overbank areas are generally P3, notably Federal Park and the
remaining areas of the commercial centre and shopping complex. P2 and P1 categories are
confined to areas of shallower flood depth, generally the outer areas of the floodplain and
tributaries.
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5 CONDITION ASSESSMENT OF DESIGNATED BUILDINGS
AND ASSESSMENT GUIDELINES
5.1 Background to the Assessment
The magnitude of the flood hazard in the Wallsend Commercial Centre is demonstrated in the
following FRMP quote:
"The Wallsend catchment is subject to flash floods which allow very little time for mobilisation
and assistance by external emergency management resources. The safety of people will rely
entirely on the cognisance of individuals.
On a busy day, in the Commercial Centre, thousands of lives could be at risk in the event of
an extreme flash flood. The safety of these individuals will depend upon people seeking
onsite refuge which is safe and secure, or on heeding and acting immediately on warnings.'
The magnitude and rapidity of flooding in the Wallsend Commercial Centre, as well as the
magnitude of flood forces on buildings and the criticality of strengthening buildings to withstand
such forces, is highlighted in the following FRMP statement:
"While the probable maximum flood is extremely rare it is an indicator of the ultimate affect
that a flood can have on a community. In the Wallsend Catchment flash floods can occur
with no effective warning since presently available flood warning systems cannot be solely
relied on to save people since it is not fail safe and since it cannot always provide sufficient
warning for large numbers of people to escape to high ground, leaving them trapped with no
escape. The larger floods can rapidly envelop buildings with deep and swiftly flowing water
which is too dangerous for self@directed evacuation by wading. People can be trapped in
buildings with the enclosing floodwater rapidly increasing in energy to the point where the
buildings can sustain extensive structural damage. Many buildings could collapse, drowning
those trapped in them. The rapid escalation of the energy of the enclosing waters means
that it would be extremely dangerous for rescue attempts."
Against this background, various buildings were designated in the Brief for possible acquisition
and demolition as part of the FRMP implementation works now being investigated in the current
study.
Various assessments for the designated buildings have been completed as follows:
•

Architectural building survey audit of designated buildings (EJE, 2013). This work was used
to inform the property valuations, the structural assessment, the flood damages assessment
and the implementation strategy.

•

Preliminary property valuations for designated buildings (PRP, 2013). This work was used to
inform the flood damages assessment, property acquisition and the implementation strategy.

•

Structural stability assessment of designated buildings with details included in the Structural
Assessment Report(SMEC, 2014b). Relevant aspects are discussed in the following
sections. The structural stability assessment is outlined below.

5.2 Scope of Structural Assessment
As part of this overall structural assessment the following tasks were undertaken:
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•

Literature review to determine structural assessment criteria;

•

Development of preliminary assessment criteria in order to assist structural inspection;

•

Visual inspection and a qualitative assessment of existing buildings for specified AEP and
PMF events for existing conditions and relevant flood mitigation options;

•

Finalisation of assessment criteria subsequent to condition assessment / visual inspection;

•

Preparation of guidelines for building assessment;
-

Determination of loads

-

Determination of capacity

•

Literature review of protection options for buildings;

•

Strategies to minimise the risk of building collapse; and

•

Preparation of guidelines for hazard reduction and building strengthening.

5.3 Building Condition Assessment
A site inspection was undertaken to determine the building construction type and condition of
the buildings designated by the CoN for potential acquisition as part of some mitigation options.
The location of buildings is shown in Plate 6 6. From the site inspection building types consisted
of low;rise residential, commercial and industrial construction of varying condition and age. All
the sites had at least some full brick construction, and most had low level glazing and awnings.
Table 5 1 summarises the ground floor element types for the buildings.
Table 5 1 – Ground Floor Building Element Types
Ground Floor Element Types

Approx.
Building
Height
(m)

Concrete
Block

Masonry

1

4

X

X

21

6

X

X

3

6

X

X

X

4

6

X

X

X

X

5

4

X

X

X

6

6

X

X

X

7

6

X

X

Designated
Site
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Wall

Glazing
(window
/door)

Roller
Door

X

X

Awning

X
X

X

X
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Designated
Site

Approx.
Building
Height
(m)

8

Ground Floor Element Types
Concrete
Block

Masonry

4

Clad
Wall

Glazing
(window
/door)

X

Roller
Door

Awning

X

X

Note 1: One building only.

5.4 Identification of Critical Structural Elements for Buildings
Critical structural elements for individual designated buildings were identified during the site
inspection and confirmed following a review of the hydraulic analysis results. Identified ground
floor critical structural elements for the buildings of interest are presented in Table 5 2 below.
Table 5 2 – Ground Floor Critical Structural Elements
Designated Site
1

2

Critical Element

Element
Height (m)

Unreinforced blockwork on side wall

4

Single skin masonry at rear

4

Single skin masonry in carport

2.4

Masonry piers

0

Combined stud and masonry wall (existing excessive lean)

0

Rock retaining wall and hydrostatic pressure behind wall

0

Full masonry wall

3

Balcony propped on channel concrete lining

0

Stud wall at rear (global stability may also be an issue)

3

Full masonry wall, side wall near bridge

3

5

Full masonry, rear of building

3

6

Full masonry wall on side near channel

3

7

Full masonry wall

3

3

4
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Designated Site
8

Critical Element
Full masonry wall

Element
Height (m)
3

5.5 Guidelines for Building Assessment
The Structural Assessment Report (SMEC, 2014b) provides guidelines for structural
assessment of designated buildings in the Wallsend Commercial Centre area. These guidelines
are also suitable for assessment of other buildings within the Wallsend floodplain for
determination of strengthening requirements.
The guidelines have been developed with reference to the ABCB (Australian Building Code
Board) “Standard for Construction of Buildings in Flood Hazard Areas” as well as other
applicable Australian Standards.
As required in the “Standard for Construction of Buildings in Flood Hazard Areas”, guidelines for
this study have been prepared based on “limit state design” methods where structural elements
are assessed with acceptable probabilities of failure (often referred to as acceptable levels of
reliability).
It is noted that Load Case combinations presented in “Standard for Construction of Buildings in
Flood Hazard Areas” are different to those presented in "Australian Standard AS1170.0
Structural Design Actions Part 0: General Principles" that are typically used for structural
assessment. The alternate Load combinations are as follows:
1.2 +
0.9 + 0.5

+
+

(1)
(2)

Where:
G = dead load
Q = live load
Fl = flood related actions including hydrostatic, hydrodynamic, wave and impact forces

ψc = combination factor for imposed actions specified in AS1170.0
Wu = ultimate wind action
YF = flood load factor presented in the “Standard for Construction of Buildings in Flood Hazard
Areas” based on flood event annual probability of exceedance. For the current
assessment a factor of 1.0 is to be used. It is noted that typically a an additional freeboard
of 300mm is applied to flood and afflux levels to allow for localised height increases or
wave action.

30011523| Revision No. E | 22 04 2015

Page | 78

Wallsend Floodplain Risk Management Plan: Implementation Works
Study Report

5.5.1 Shelter in Place Design Requirements
Where a section of a building is required to provide flood refuge (i.e. “shelter;in;place”) these
sections of the building may require classification as 'importance level 4 structures' to the
Building Code of Australia. Given an importance level classification of 4, design requirements
are as follows:
•

Wind loading for an Annual Exceedance Probability of 1 in 2000.

•

Flood forces for the PMF Event.

•

Impact forces from any debris, including debris from collapse of the surrounding structure(s).

•

Ensure that debris / collapse of the surrounding building cannot impact on people within the
flood shelter.

5.5.2 Flood Forces
Flood depths and velocities from the hydraulic analysis were used to determine flood forces as
follows.
•

Hydrostatic forces;

•

Hydrodynamic forces (including forces due to afflux); and

•

Impact forces.

Wind loading was found to be nominal when considering the magnitude / variability of flood
forces for the buildings under consideration.

5.5.3 Guidelines for Structural Capacity Failure Curves
Failure curves are typically used to indicate the point at which damage (structural and aesthetic)
can occur given a specified flood depth and water velocity based on balanced hydrostatic
forces. Failure (or damage) curves in various references were reviewed, and based on these,
failure curves were prepared that are specific to the age and condition of the buildings in the
Wallsend Commercial Centre. Curves were developed for cases both with and without wet flood
proofing as discussed below.
Generally the buildings in the commercial centre do not include wet flood proofing and hence
water levels outside the building will not be matched by water levels within the building, resulting
in unbalanced flood forces. Plate 5 1 presents failure curves for walls without balanced flood
forces, where if a point for a given depth and velocity sits above (or to the right) of the line that
element is considered to be structurally inadequate (to have 'failed').
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3.50
3.00

Velocity (m/s)

2.50
2.00
1.50

Masonry wall

1.00

Stud wall (600mm spacing)

0.50

Stud wall (450mm spacing)

0.00
0

0.2

0.4

0.6

0.8

1

1.2

Depth (m)

Plate 5 1 – Failure Curves without Wet Flood Proofing (water on one side of wall only)

The failure curves below are for situations where wet flood proofing is provided. Plate 5 2 is for
stud walls with and without impact loading. For flood depths less than 0.6m the failure curve for
impact loading is the same as the standard damage curve (NOTE: Typically a depth of 0.6m is
sufficient to cause vehicles to be mobilised and able to cause impact damage). Plate 5 3 shows
failure curves for masonry and unreinforced concrete block walls.
2.5
Stud wall (3m high studs 600 cts)

Velocity (m/s)

2

Stud wall with impact loading (3m
high studs 600 cts)

1.5

1

0.5

0
0

0.5

1

1.5

2

2.5

Depth (m)

Plate 5 2 – Failure Curves for Stud Walls with Wet Flood Proofing
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2.5

Velocity (m/s)

2

Masonry wall (3m high)
Unreinforced block wall (4m
high)
Masonry wall (2.4m high)

1.5

1

0.5

0
0

0.5

1

1.5

2

2.5

Depth (m)

Plate 5 3 – Failure Curves for Masonry Walls with Wet Flood Proofing

5.5.4 Comparison with Previously Published Failure Curves
A comparison was undertaken of the failure curves developed for the designated buildings with
previously published failure curves. The results are presented in Plate 5 4. (NOTE: Afflux needs
to be calculated to determine total flood depth before using the failure curves in Plate 5 4).

Plate 5 4 – Comparison with Published Failure Curves
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The comparison above shows a good correlation between calculated capacities of 3m high
masonry walls (typical of designated buildings in the commercial centre) and the failure
presented in the Floodplain Development Manual (OEH / DIPNR, 2005). For the FDM curve
'failure' is given by the function Velocity x Depth > 1, and this failure mode equates to the upper
limit of the H3 hazard category (Hydraulic Behaviour Threshold) shown previously in Plate 4 2.
The damage curve reproduced from the Hawkesbury;Nepean Floodplain Management Steering
Committee (HNFMSC, 2007) "Reducing Vulnerability of Buildings to Flood Damage" is assumed
to be for buildings of different configurations to those considered in the commercial centre, or of
newer construction where masonry ties would be intact and mullions within masonry cavities are
installed. This curve is non;conservative (i.e. unsafe) for masonry structural elements within the
designated buildings in the commercial centre. Note that this curve sits closer to the upper limit
of the H4 hazard category shown in Plate 4 2 ; and getting close to the H5 hazard category.
The failure curves developed for critical structural elements (refer Plates 5 1 to 5 3) have been
used in the flood damages assessment of flood mitigation options when determining the likely
number of buildings destroyed in major flood events. This is discussed further in Section 7.

5.6 Guidelines for Hazard Reduction
Three primary methods exist for the reduction of flood hazards:
•

Flood proofing
-

Dry proofing

-

Wet proofing

•

Community education / awareness for response to flood hazard

•

Flood modification hydraulic changes such as channel widening channel or levee bank
construction

As discussed in Section 9.3, 'Wet' flood proofing is considered to be viable for the Wallsend
Commercial Centre area but not 'Dry' flood proofing due to the large flood forces involved.
In determining requirements for Wet Flood Proofing a comparison was undertaken between the
ABCB “Standard for Construction of Buildings in Flood Hazard Areas” guidelines and those
specified in HNFMSC (2007). The ABCB guidelines are not suitable for flood depths greater
than 1m or velocities exceeding of 1.5 m/s and therefore are not suitable for the PMF event and
buildings in proximity to the channel in Wallsend. However, these guidelines may be suitable for
backwater type flooding near the periphery of the PMF floodplain. Wet flood proofing
requirements are presented in Table 5 3.
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Table 5 3 – Wet Flood Proofing Requirements
Design
Flood Event

ABCB "Standard for
Construction of
Buildings in Flood
Hazard Areas"
Recommendations1

HNFMSC "Reducing Flood Vulnerability of
Housing to Flood Damage" Recommendations2
Wall Opening
% of Floor Area

Wall Opening
% of Floor Area

Wall Opening Size %
of Floor Area

Existing Channel
Conditions

Option 2 Channel
Conditions

1% AEP

1%

0.9%

0.7%

0.2% AEP

1%

1.1%

0.9%

PMF

1%

4.5%

4.5%

Note 1: Recommendations are for velocities less than1.5 m/s and depth less than 1m.
Note 2: Blockage Factor = 5.0, Wall Cavity Factor = 1.5.
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6 HYDRAULIC ASSESSMENT OF MITIGATION OPTIONS
6.1 Outline of Adopted Approach
The 5 mitigation options nominated in the Brief were initially assessed. As flood modelling
results became available, additional options were developed as well as modifications to
nominated options and a combination of various options. In all, fourteen (14) option scenarios
were assessed hydraulically. Multiple hydraulic model runs were completed to assist in
assessing the option scenarios.
Initial hydraulic assessment of possible options was undertaken with the 0.2% AEP (500 yr ARI)
event. This approach was targeted at efficiently determining the option or options with optimal
hydraulic benefits, while taking into account the available project budget and available quota of
modelling runs. The approach was iterative in nature and involved the technical sub;committee
throughout.
The 0.2% AEP event is large enough to capture the essence of major flood behaviour in the
Wallsend Commercial Centre, and is a good compromise being larger than the 1% AEP event
but not as catastrophic as the extremely low probability PMF event.
This process eventuated in the determination of 4 targeted mitigation options for further detailed
assessment, including hydraulic assessment with the other design flood events (10%, 1% AEP,
PMF), followed by a flood damage assessment (Section 7) and cost;benefit analysis (Section
8).

6.2 Mitigation Options Nominated in the Brief
The FRMP identified two main parts to a new flow path to increase flow conveyance through the
Wallsend Commercial Centre:
•

Increasing the flow capacity under Minmi Road, and

•

Removing buildings and some bridges, and widening the channel between the downstream
end of the Stockland Wallsend shopping centre and Federal Park.

This identified flow path would extend from downstream of the Stockland Wallsend shopping
centre to Minmi Road. The Brief subdivided the identified flow path into 5 component mitigation
options, referred to herein as the 5 nominated options (Options 1 to 5). The Brief stated the 5
nominated options were to be assessed both individually and in combination (all options
together).
Closer examination indeed shows that the 'all options together' scenario is not required since the
fully identified flow path in the FRMP is represented by the combination of Option 1 + Option 5.
This combination was assessed in the current study together with numerous other combinations.
The 5 nominated options are described below:
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Option 1 Minmi Road
Bridge enlargement,
including new flood
channel upstream and flow
apron downstream. This
option is based on the
works described on pages
18;19 of the FRMP and
shown in Plate 6 1.

Option 2 Removal of
Tyrrell and Boscawen
Street Bridges and
enhance conveyance of
Nelson Street Bridge.
Option 3 Removal of
designated commercial
centre buildings on left
bank (west) of channel.
The buildings to be
removed are depicted in
Figure 20 of the FRMS and
can be identified in Plate 6
2.
Plate 6 1 @ Option 1 as Defined in FRMS (Worley Parsons, 2009a)

Option 4 Removal of designated commercial centre buildings on right bank (east) of channel.
The buildings to be removed are depicted in Figure 20 of the FRMS and can be identified in
Plate 6 2 at Option 5 below.
Option 5 New larger
channel in the Wallsend
Commercial Centre. This
option is based on the short
channel flowpath described
on pages 19;21 of the
FRMP and shown in Plate
6 2 at right. It requires the
removal of buildings per
Options 3 and 4, and
bridge removal and
modification per Option 2.

Plate 6 2 @ Option 5 as Defined in FRMS (Worley Parsons, 2009a)
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6.2.1 Key Aspects of Option 1
The FRMS describes this option as comprising a channel with an average width of 55m,
beginning at the north side of Federal Park, and continuing to approximately 75m past Minmi
Road into the low area of Hexham Swamp. To funnel flows from Federal Park into the new
channel the FRMS nominates an entrance width in Federal Park of approximately 75m.
A bridge opening width of 55m has been adopted for Option 1 to match the average width of the
new channel to convey flow through Federal Park to Minmi Road and then further downstream.
(NOTE: By comparison the existing Minmi Road Bridge has 2 x 9m wide openings).
Downstream of Minmi Road at the channel outlet into Hexham Swamp the FRMS nominates
channel expansion to a width of approximately 80m, with the channel then gradually merged
with the adjacent terrain using an excavated apron in Hexham Swamp.
Scaled measurements taken from Figure 19 in the FRMS support the above dimensions.

6.2.2 Key Aspects of Option 2
Option 2 involves removal of the Tyrrell and Boscawen Street Bridges, and increasing the
conveyance for the Nelson Street Bridge. There will also be roadworks modifications and new
traffic management infrastructure associated with the removal of the two bridges.
The Nelson Street Bridge conveyance is to be increased by approximately halving the 'design'
level blockage (refer Table 6 2), without major structural changes and limiting modification costs
to around 10% of the cost of a new bridge. It is envisaged this will be achieved by:
•

Fenders installed on upstream side of pier(s) to streamline flow entry into the bridge
waterway openings and to reduce the likelihood of debris blockage.

•

Other work to the upstream side deck girders and bridge abutments to streamline flow entry,
minimise debris trapping and blockage.

•

Replace existing guard rails on the upstream and downstream sides with new guard rails
that do not impede or obstruct flow over the bridge superstructure (e.g. 'lay down' type);

•

Remove or modify objects (e.g. railings, fences, poles, etc) on the left and right side
approaches to the bridge, to minimise debris trapping and blockage and hence allow
generally unimpeded surcharge flows over and around the bridge.

•

Re;position any suspended pipes attached to the bridge that may trap debris or reduce the
waterway area or restrict flows into or out of the bridge waterway openings. This includes
both the upstream and downstream sides of the bridge.

Another possibility to increase conveyance is to remove the central pier to increase waterway
area, reduce blockage and entry losses. The cost and feasibility can be considered at the
detailed design stage. This would most likely involve modification to the superstructure (deeper
deck girders), which may actually reduce the waterway area, although there would still be
greater potential for reducing the 'design' level blockage with removal of the central pier.

6.2.3 Key Aspects of Option 3
Properties have been designated for potential acquisition and building removal. There are 3
buildings involved and they are shown in outline in Plate 6 2 above and defined as building Nos.
1, 2 and 3 in Plates 6 6 and 6 7.
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6.2.4 Key Aspects of Option 4
Properties have been designated for potential acquisition and building removal. There are 5
buildings involved and they are shown in outline in Plate 6 2 above and defined as building Nos.
4, 5, 6, 7 and 8 in Plates 6 6 and 6 7.

6.2.5 Key Aspects of Option 5
The FRMS describes a new wider channel commencing on the north side of the Stockland
Wallsend shopping centre, and continuing to the Federal Park side of the Boscawen Street
Bridge to merge with the existing Ironbark Creek Channel. The FRMS nominates an initial
channel width of approximately 90m at the shopping centre, tapering to about 45m at the
Boscawen Street Bridge. Based on Figure 20 in the FRMS, the channel corridor widths shown in
Table 6 1 were determined by scaled measurement.
Table 6 1 – Option 5 Channel Corridor Widths (Source: FRMS, Worley Parsons, 2009a)
Location

Width of
Channel Corridor1

Stockland Wallsend (carpark ; northern end)

92m

Tyrrell Street

68m

Nelson Street

52m

Boscawen Street / Harris Street Intersection

44m

Federal Park (D/S Boscawen Street Bridge)

32m

Note 1: Scaled measurements from Figure 20 in FRMS.

As shown in the above table, except where the channel tapers to merge with the existing
Ironbark Creek Channel at Federal Park, the channel corridor width ranges from 45;90m, and
between Tyrrell and Boscawen Streets has an average width of 55m.
This option requires property acquisition and the removal of 8 designated buildings and the
creation of a new larger channel typically through the commercial centre. It also involves
removal of the Tyrrell and Boscawen Street Bridges, and construction of a new / enlarged bridge
at Nelson Street to suit the new wider channel. There will also be roadworks modifications and
new traffic management infrastructure associated with the removal of the two bridges.
Options 3 and 4 (building removal) are in effect sub;components of Option 5. Likewise Option 2
is a component of Option 5 except that the Nelson Street Bridge would be replaced and
enlarged to match the new wider channel.

6.3 Design' Bridge Blockage Mitigation Options 1 to 5
Prior to hydraulic modelling for the 5 nominated options, 'design' levels of bridge blockage were
determined for each of the 4 key bridges in the Wallsend Commercial Centre. The adopted
'design' bridge blockages varied with the magnitude of the design event.
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In Section 3.6 'design' levels of bridge blockage are presented for existing conditions modelling.
For the 5 nominated options and each design flood event, a full range of 'design' level blockages
was similarly established for the hydraulic modelling. Compared with existing conditions, revised
bridge blockage proportions were required where an option involved the removal or modification
of one or more bridges.
Where an option involves the removal of a bridge this represents 0% (nil) 'design' blockage at
the bridge site (i.e. the bridge no longer exists). However, in other cases bridge waterway
conveyance is to be enhanced or bridges are to be re;built as larger structures. This can involve
a much larger bridge spanning a new / wider channel, but in other cases this can involve an
enhanced waterway for a bridge spanning an existing channel.
Revisions to the 'design' level blockage (compared with existing conditions) is required for the
following bridge changes:
•

Option 1 ; new / enlarged bridge at Minmi Road.

•

Option 2 ; enhanced conveyance for bridge at Nelson Street, remove bridges at Tyrrell and
Boscawen Streets.

•

Option 5 ; new / enlarged bridge at Nelson Street, remove bridges at Tyrrell and Boscawen
Streets.

The bridge blockages previously adopted for ‘existing conditions’ modelling (i.e. the 'Base Run')
are shown in Table 6 2 below, together with the bridge blockages adopted for the 5 nominated
mitigation options and confirmed by the technical sub;committee. In the table note that with
respect to existing conditions:
•

The bolded numbers represent reduced blockage including bridge removal (0% blockage).

•

The shaded cells represent reduced blockage excluding bridge removal (bridges to be
replaced / enlarged or conveyance enhanced).

Table 6 2 – 'Design' Blockage for Key Bridges Base Run and Options 1 to 5
Adopted 'Design' Bridge Blockage Proportion
Design Event

Base
Run
(Exg)

Option
1

Option
2

Option
3

Option
4

Option
5

Tyrrell Street Bridge
10% AEP

35%

35%

0%2

35%

35%

0%2

1% AEP

70%

70%

0%2

70%

70%

0%2

0.2% AEP

70%

70%

0%2

70%

70%

0%2

PMF

70%

70%

0%2

70%

70%

0%2
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Adopted 'Design' Bridge Blockage Proportion
Design Event

Base
Run
(Exg)

Option
1

Option
2

Option
3

Option
4

Option
5

Nelson Street Bridge
10% AEP

35%

35%

15%3

35%

35%

5%1

1% AEP

70%

70%

30%3

70%

70%

15%1

0.2% AEP

70%

70%

40%3

70%

70%

25%1

PMF

70%

70%

55%3

70%

70%

40%1

Boscawen Street Bridge
10% AEP

10%

10%

0%2

10%

10%

0%2

1% AEP

25%

25%

0%2

25%

25%

0%2

0.2% AEP

50%

50%

0%2

50%

50%

0%2

PMF

70%

70%

0%2

70%

70%

0%2

Minmi Road Bridge
10% AEP

25%

5%1

25%

25%

25%

25%

1% AEP

50%

15%1

50%

50%

50%

50%

0.2% AEP

70%

25%1

70%

70%

70%

70%

PMF

70%

40%1

70%

70%

70%

70%

Note 1: New / enlarged bridge to match new / wider channel.
Note 2: Bridge removed.
Note 3: Bridge with enhanced conveyance to match existing channel.

It can be seen from Table 6 2 that where a bridge is removed the blockage (by default)
becomes 0% (i.e. bridge no longer exists). Where a new / enlarged bridge is required to match a
new and wider channel the revised blockage is reduced substantially. On the other hand, where
an enhanced bridge is included to match the existing channel the blockage is not reduced as
much.
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6.4 Modelling Results Options 1 to 5
Initial hydraulic assessment of the 5 nominated options was undertaken with the 0.2% AEP
(500yr ARI) event. Modelling results for the 0.2% AEP design event are displayed in the water
level profile at Plate 6 3 below.
A discussion of the results follows.

Downstream of Boscawen Street
Option 1 (new / enlarged Minmi Road Bridge) produces substantial reductions in peak 0.2%
AEP flood levels of around 0.4;1.4m compared with the Base Run (i.e. existing conditions). The
maximum reduction occurs immediately upstream of the bridge.
No other option produces a meaningful reduction in 0.2% AEP flood level due to the Minmi Road
Bridge acting as a hydraulic control that dictates the level of flooding that will occur between
Boscawen Street and Minmi Road.

Upstream of Boscawen Street
Options 2 5 all result in lower flood levels than the Base Run. The reduction in 0.2% AEP flood
level was greatest for Option 5, followed by Option 2, then Option 4, then Option 3, and no
meaningful reduction for Option 1.
Option 5 (new / wider channel through commercial centre) has the greatest reduction at around
0.4;1.3m with the reduction being 0.8;1.3m upstream of Nelson Street and 0.4;0.5m between
Nelson and Boscawen Streets.
A summary of the reductions in peak 0.2% AEP flood level for each of the 5 options is:
•

Option 1 ; Unchanged

•

Option 2 ; 0.4;0.6m reduction

•

Option 3 ; 0.1m reduction

•

Option 4 ; 0.2;0.4m reduction

•

Option 5 ; 0.4;1.3m reduction (0.8;1.3m reduction upstream of Nelson Street)

.
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Plate 6 3 – Ironbark Creek – Maximum Water Level Profile 0.2% AEP (Q500) 6hr @ Options 1 to 5
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6.4.1 Further Comment on Option 1
Plate 6 4 below shows a water level profile for the 0.2% AEP design flood event in Ironbark
Creek upstream of Minmi Road. It compares Option 1 with the Base Run. This demonstrates the
significant impact of Option 1 (new / enlarged Minmi Road Bridge) in the reach between
Boscawen Street and Minmi Road, but also demonstrates there is no hydraulic benefit for the
Wallsend Commercial Centre (i.e. upstream of Boscawen Street).
It is clear that Option 1 would substantially reduce design flood levels downstream of Boscawen
Street. However, upstream of Boscawen Street design flood levels are unchanged.

6.4.2 Further Comment on Option 2
Option 2 includes the removal of the Tyrrell Street and Boscawen Street Bridges and enhanced
conveyance for the Nelson Street Bridge. This option would involve additional roadworks
modifications and new traffic management infrastructure.

6.4.3 Further Comment on Option 3
Option 3 was reviewed during the assessment of option combinations (refer Section 6.5), but
for clarity the results of the review are discussed below.
Option 3 (removing designated buildings on left bank) showed only a minor hydraulic benefit
when modelled with the 0.2% AEP event. Specifically, Option 3 produced a 0.1m flood level
reduction upstream of Boscawen Street with no impact downstream of Boscawen Street.
However, Option 3 would have a relatively high capital cost (for property acquisition and
subsequent demolition). On this basis, Option 3 was not considered further.

6.4.4 Further Comment on Options 4 and 5
Options 4 and 5 were reviewed in conjunction with modified versions of these options. Further
comment on Options 4 and 5 is made in comparison with the modified versions at Section 6.6.
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Plate 6 4 – Ironbark Creek – Maximum Water Level Profile 0.2% AEP (Q500) 6hr @ Option 1
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6.5 Consideration of Option Combinations
Following the hydraulic modelling for Options 1 to 5 with the 0.2% AEP event, the technical sub;
committee confirmed there would be merit in investigating (and possibly modelling) certain
option combinations.
Many option combinations were initially considered. Six option combinations were developed for
further assessment, and for decision as to which combination(s) would be hydraulically
modelled. Certain option combinations were eliminated at the pre;modelling stage where it could
be shown that other option combinations offered similar or greater hydraulic benefits but at a
comparatively lower capital cost.
A basis for the formulation of the 6 option combinations was that Combination A (Option 1 +
Option 5) provided the maximum extent of works, maximum capital cost and (likely) the
maximum hydraulic benefit (i.e. reduction in flood levels).
(NOTE: This combination, Option 1 + Option 5, comprises the full identified flow path in the
FRMP to increase flow conveyance through the Wallsend Commercial Centre from downstream
of Stockland Wallsend shopping centre to Minmi Road).
The other combinations (Combinations B to F) were formulated on the basis of achieving
significant hydraulic benefit (i.e. reduction in flood levels) while reducing the capital cost in
comparison to the maximum cost of Combination A.
The 6 combinations assessed are shown below in Table 6 3, including the reasons for
assessing each combination. (NOTE: Earlier in the study Combinations A to F were referred to
as Scenarios 7 to 11 respectively).
Table 6 3 – Options Combinations Assessed
Combination

Combined
Options

A

Options 1 + 5

B

Options 1 + 2

C

Options 1 + 2
+3+4

Reasons for Considering
•
•
•

Maximum reduction in flood levels (all study area)
Maximum extent of work & capital cost
Benchmark for other option combinations

•
•
•

Large reduction in flood levels d/s Boscawen St (Option 1)
Large reduction in flood levels u/s Boscawen St (Option 2)
Reduced capital cost compared to A (no building removal or
new CBD channel)

•
•

Has benefits of Options 1 + 2 as a minimum
Options 3 + 4 (remove left & right bank buildings) should
further reduce flood levels upstream of Boscawen St
Reduced capital cost compared to A (no new CBD channel)

•

D

Options 2 + 3
+4

•
•
•

E

Options 1 + 4
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•
•

Large reduction in flood levels u/s Boscawen St (Option 2)
Options 3 + 4 (remove left & right bank buildings) should
further reduce flood levels upstream of Boscawen St
Reduced capital cost compared to A (no new CBD channel
or new bridge at Minmi Rd)
Large reduction in flood levels d/s Boscawen St (Option 1)
Option 4 (remove right bank buildings) should further reduce
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Combined
Options

Combination

Reasons for Considering

•

F

Options 2 + 4

•
•
•

flood levels upstream of Boscawen St
Reduced capital cost compared to A (no building removal left
bank or new CBD channel)
Large reduction in flood levels u/s Boscawen St (Option 2)
Option 4 (remove right bank buildings) should further reduce
flood levels upstream of Boscawen St
Reduced capital cost compared to A (no building removal left
bank or new CBD channel or new bridge at Minmi Rd)

6.5.1 Assessment of Combinations A, B and F

Combination A
Initial assessment of Combinations A indicated potentially significant hydraulic benefits. Also this
combination is the 'gold plated' solution (maximum cost and likely greatest hydraulic benefits)
and a benchmark for comparison with other options and option combinations. Combination A
(also referred to as Scenario 6) was modelled with the 0.2% AEP design event (refer Section
6.5.3).

Combinations B and F
Initial assessment of Combinations B and F indicated potentially significant hydraulic benefits
and reduced capital cost compared with Combination A. Combinations B and F (also referred to
as Scenarios 7 and 11 respectively) were modelled with the 0.2% AEP design event (refer
Section 6.5.3).

6.5.2 Assessment of Combinations C, D and E

Combination C
Following a review of options and confirmation by the technical sub;committee Options 3 was
not considered further (as previously discussed at Section 6.4.3). Therefore Combination C
defaults to Option 1 + Option 2 + Option 4.
It was considered that this combination would give similar hydraulic results to Combination B
(Option 1 + Option 2), so a decision on whether to undertake modelling was held over until the
assessment of other relevant combinations was completed. As it turned out, Option 2 alone
achieves virtually the same hydraulic result as Options 2 + 4 (Combination F) (refer Section
6.5.3). Thus Combination C effectively defaults to being the same as Combination B (Options 1
+ 2). Hence, Combination C was not considered further.

Combination D
Following a review of options and confirmation by the technical sub;committee Options 3 was
not considered further (as previously discussed at Section 6.4.3). Therefore Combination D
defaults to Option 2 + Option 4, which is actually Combination F. Hence, Combination D was not
considered further.
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Combination E
It was clear from the results of 0.2% AEP hydraulic modelling for Combination A (Options 1 + 5)
and other combinations, that in the Wallsend Commercial Centre (i.e. upstream of Boscawen
Street) Option 4 alone would achieve a very similar hydraulic result to Combination E (Options 1
+ 4), but at significantly reduced capital cost. Hence, Combination E was not considered further.

6.5.3 Modelling Results Combinations A, B and F
Based on the initial assessment of option combinations, it was determined that Combinations A,
B and F warranted hydraulic modelling with the 0.2% AEP design event. The modelling results
are displayed in the water level profile at Plate 6 5 below. (NOTE: This plate also includes
results for the 5 nominated options, Options 1 to 5).
A discussion of the modelling results for Combinations A, B and F (also referred to as Scenarios
6, 7 and 11 earlier in the study) is given below.

Combination A (Options 1 + 5)
Referring to Plate 6 5, the modelling results show:
•

Downstream of Boscawen Street. Same hydraulic result as Option 1 alone (new / enlarged
Minmi Road Bridge).

•

Upstream of Boscawen Street. Very similar hydraulic result to Option 5 alone (new wider
channel in CBD), except that:
-

0.2% AEP flood level is lower by up to 0.2m between Nelson and Boscawen Streets.

Results of the hydraulic modelling with the 0.2% AEP design event showed that in the Wallsend
Commercial Centre (i.e. upstream of Boscawen Street) Option 5 alone achieves a very similar
hydraulic result to Combination A (Options 1 + 5), but at significantly reduced capital cost,
because it does not involve a new bridge at Minmi Road. Hence, Combination A was not
considered further.

Combination B (Options 1 + 2)
Referring to Plate 6 5, the modelling results show:
•

Downstream of Boscawen Street. Same hydraulic result as Option 1 alone (new / enlarged
Minmi Road Bridge).

•

Upstream of Boscawen Street. Very similar hydraulic result to Option 2 alone (remove 2
bridges + enhance Nelson St Bridge), except that:
-

0.2% AEP flood level is lower by up to 0.3m between Nelson and Boscawen Streets.

Results of the hydraulic modelling with the 0.2% AEP design event, as well as modeling results
for Combination A (Options 1 + 5) and other combinations, that in the Wallsend Commercial
Centre (i.e. upstream of Boscawen Street) Option 2 alone would achieve a very similar hydraulic
result to Combination B (Options 1 + 2), but at significantly reduced capital cost, because it does
not involve a new bridge at Minmi Road. Hence, Combination B was not considered further.
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Ironbark Creek Maximum Water Level Profile Q500 6hr
8

Q500 6hr ; Option2
Q500 6hr ; Option3
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Plate 6 5 – Ironbark Creek – Maximum Water Level Profile 0.2% AEP (Q500) 6hr – Comb. A, B, F (Scenarios 6, 7, 11) and Options 1 to 5
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Combination F (Options 2 + 4)
Referring to Plate 6 5, the modelling results show:
•

Downstream of Boscawen Street. Same hydraulic result as Option 2 alone (remove 2
bridges + enhance Nelson St Bridge).

•

Upstream of Boscawen Street. Very similar hydraulic result to Option 2 alone.

Results of the hydraulic modelling with the 0.2% AEP design event show that Option 2 alone
achieves virtually the same hydraulic result as Combination F (Options 2 + 4) at significantly less
capital cost, because it does not involve the acquisition and demolition of designated buildings in
the right overbank area of the main channel. Hence, Combination F was not considered further.

6.5.4 Continuing the Assessment of Mitigation Options 1, 2, 4 and 5
Following the initial hydraulic assessment of Options 1 to 5, and then the assessment of various
option combinations, it was confirmed by the technical sub;committee that Option 1 and Option
2 had clear hydraulic benefits and warranted further detailed assessment, including full
assessment hydraulically, followed by assessment of flood damages, preliminary capital cost
estimates and cost;benefit analysis.
The hydraulic modelling was subsequently completed for Options 1 and 2 for the remaining
design events (10%, 1% AEP and PMF). The full hydraulic modelling results for Options 1 and 2
and further assessments for these two options are discussed in Section 6.9.
As discussed in Section 6.4, Option 3 was eliminated from further consideration. The viability of
Options 4 and 5 was not as clear cut as it was for Options 1, 2 and 3.
It was recognised by the technical sub;committee that both Options 4 and 5 had significant merit
hydraulically but involved very substantial capital cost to implement. Hence, modifications to
Options 4 and 5 were considered with a view to still providing significant hydraulic benefit but at
substantially reduced capital costs compared with the original version of these two options. The
modified versions of Options 4 and 5 are discussed further in the following section.

6.6 Review and Modification of Options 4 and 5
It is evident from the modelling to date that Option 5 has significant hydraulic benefits in the
Wallsend Commercial Centre area (i.e. upstream of Boscawen Street). However, the capital
cost of Option 5 is high since it involves removal of designated left and right bank buildings,
removal of the Tyrrell Street and Boscawen Street Bridges and a new / enlarged bridge at
Nelson Street, as well as constructing a wide new channel (up to 90m wide) through the
Wallsend Commercial Centre area. It is unlikely to be practical or cost effective to implement
Option 5 in the originally envisaged form.
Also, Option 4 (removal of 5 designated buildings in right overbank area) provides modest
hydraulic benefits but at relatively significant cost (notably for acquisition of properties and
demolition of buildings).
Variations to Options 4 and 5 were identified that could provide significant hydraulic benefit but
at a substantially reduced capital cost compared with their originally proposed configuration. The
variations include:
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•

Modifying Option 5, such that the width of a new channel through the commercial centre is
limited to 20;25m wide essentially within the existing drainage corridor, and limits the
number of buildings removed to one (referred to as Option 5B as it is effectively a
modification of the original Option 5). Refer to Plate 6 6 below.

Plate 6 6 – Option 4B Layout

•

Modifying Option 4, such that the improvement in right overbank conveyance is provided by
a more defined overland flow route that aligns with Boscawen Street, and limits the number
of buildings removed to two (referred to as Option 4B as it is a effectively a modification of
the original Option 4). Refer to Plate 6 7 below.
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Plate 6 7 – Option 5B Layout
Options 4B and 5B were assessed with the hydraulic model using the 0.2% AEP design event.
Additionally, the combination of Options 4B + 5B was also modelled as there was potential for
this combination to offer additional hydraulic benefits.
(NOTE: Options 4B, 5B and 4B/5B combined were referred to earlier in the study as Scenarios
12 to 14 respectively).

6.7 'Design' Bridge Blockage Mitigation Options 4B, 5B, 4B/5B
Combined
Section 6.3 addressed 'design' bridge blockage in some detail for the 5 nominated mitigation
options (Options 1 to 5).
The bridge blockages previously adopted for Options 4 and 5, as well as bridge blockages
adopted for Options 4B, 5B and 4B/5B combined (and confirmed by the technical sub;
committee) are shown in Table 6 4 below. In the table note that with respect to existing
conditions:
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•

The bolded numbers represent reduced blockage including bridge removal (0% blockage).

•

The shaded cells represent reduced blockage excluding bridge removal (bridges to be
replaced / enlarged or conveyance enhanced).

Table 6 4 – 'Design' Bridge Blockages for Key Bridges Base Run and Options 4, 4B, 5,
5B, 4B/5B Combined
Adopted 'Design' Bridge Blockage Proportion
Design Event

Base
Run
(Exg)

Option
4

Option
4B

Option
5

Option
5B

Option
4B/5B

Tyrrell Street Bridge
10% AEP

35%

35%

35%

0%2

0%2

0%2

1% AEP

70%

70%

70%

0%2

0%2

0%2

0.2% AEP

70%

70%

70%

0%2

0%2

0%2

PMF

70%

70%

70%

0%2

0%2

0%2

Nelson Street Bridge
10% AEP

35%

35%

35%

5%1

10%1

10%1

1% AEP

70%

70%

70%

15%1

22.5%1

22.5%1

0.2% AEP

70%

70%

70%

25%1

32.5%1

32.5%1

PMF

70%

70%

70%

40%1

47.5%1

47.5%1

Boscawen Street Bridge
10% AEP

10%

10%

10%

0%2

0%2

0%2

1% AEP

25%

25%

25%

0%2

0%2

0%2

0.2% AEP

50%

50%

50%

0%2

0%2

0%2

PMF

70%

70%

70%

0%2

0%2

0%2
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Adopted 'Design' Bridge Blockage Proportion
Design Event

Base
Run
(Exg)

Option
4

Option
4B

Option
5

Option
5B

Option
4B/5B

Minmi Road Bridge
10% AEP

25%

25%

25%

25%

25%

25%

1% AEP

50%

50%

50%

50%

50%

50%

0.2% AEP

70%

70%

70%

70%

70%

70%

PMF

70%

70%

70%

70%

70%

70%

Note 1: New / enlarged bridge to match new / wider channel. (Option 5 has wider channel than 5B and assumed
wider bridge openings, hence Option 5 has lower blockage proportion than 5B).
Note 2: Bridge removed.

6.8 Modelling Results Options 4B, 5B, 4B/5B Combined
Options 4B, 5B and 4B/5B combined (denoted Combination G following earlier option
combinations A to F) were modelled with the 0.2% AEP (500yr ARI) event. The results are
displayed in the water level profile at Plate 6 8 below, including comparison with Option 1 and
Option 2.
A discussion of the results follows.

6.8.1 Impact on Flood Levels

Downstream of Boscawen Street
Options 4B, 5B and 4B/5B combined produce peak 0.2% AEP flood levels that are very similar
to the Base Run (existing conditions), due to the Minmi Road Bridge acting as a hydraulic
control that dictates the level of flooding that will occur between Boscawen Street and Minmi
Road.

Upstream of Boscawen Street
The maximum 0.2% AEP flood level reduction compared with the Base Run (existing conditions)
occurs for both Options 4B/5B combined and Option 5B alone, with the flood level reduction for
Option 4B being substantially less. Options 4B/5B combined and Option 5B alone give flood
level reductions of around 0.4;1.0m. Upstream of Boscawen Street the reductions in peak 0.2%
AEP flood level are:
•

Option 4B ; 0.2;0.3m reduction

•

Option 5B ; 0.4;1.0m reduction (0.6;1.0m reduction upstream of Nelson Street)
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Plate 6 8 – Ironbark Creek – Maximum Water Level Profile 0.2% AEP (Q500) 6hr @ Options 1, 2, 4B, 5B, 4B/5B Combined
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•

Options 4B/5B combined ; 0.4;1.0m reduction (0.6;1.0m reduction upstream of Nelson
Street)
(NOTE: To the nearest 0.1m, Option 5B and Options 4B/5B combined give the same
reduction in 0.2% AEP flood levels. Close examination of the modelling results shows some
slight variations between Option 5B and Options 4B/5B combined. Upstream of Nelson
Street, Options 4B/5B combined have a greater reduction in 0.2% AEP flood level of up to
0.06m compared with Option 5B alone).

6.8.2 Comparison with Options 4 and 5
The hydraulic modelling results for Options 4B and 5B are compared below with the original
Options 4 and 5 respectively. Discussion of the results for Options 4B/5B combined is also
provided.

Comparison of Options 4 and 4B
Option 4 provides a significant reduction (0.3;0.5m) in 0.2% AEP flood level upstream of
Boscawen Street. It requires the acquisition / removal of 5 designated buildings in the right
overbank area, one of which is a substantial local shopping centre building (68 Nelson Street).
Option 4 does not involve any channel enlargement or changes to any bridges, and hence does
not alter traffic management in the Wallsend CBD vicinity.
Option 4B provides a more modest reduction (0.2;0.3m) in 0.2% AEP flood level upstream of
Boscawen Street, and compared with Option 4 involves a relatively modest acquisition / removal
of 2 designated buildings in the right overbank area. Similarly, Option 4B does not involve any
channel enlargement or changes to any bridges, and hence does not alter traffic management in
the Wallsend CBD vicinity. The Option 4B hydraulic benefit (i.e. the reduction in flood levels) is
modest, and will likely also produce a modest reduction in flood damage costs, however the
capital cost is substantially lower than Option 4.
Conclusion: Upon review by the technical sub;committed it was confirmed that due to the high
capital cost of Option 4 compared with Option 4B, that Option 4 would not be consider further. At
the same it was concluded that Option 4B provides a worthwhile combination of capital cost and
hydraulic benefit and would be carried forward for further detailed assessment. In the first
instance this will involve completion of the hydraulic modelling using the other design events
(10%, 1% AEP, PMF), followed by assessment of flood damages, preliminary capital cost
estimates and cost;benefit analysis.

Comparison of Options 5 and 5B
Option 5 provides a substantial reduction (0.4;1.3m) in 0.2% AEP flood level upstream of
Boscawen Street (0.8;1.3m upstream of Nelson Street). It involves the maximum identified
mitigation works in the commercial centre upstream of Boscawen Street. Of all the options and
option combinations assessed Option 5 provides the maximum hydraulic benefit upstream of
Boscawen Street.
Option 5B also provides a significant reduction (0.4;1.0m) in 0.2% AEP flood level upstream of
Boscawen Street (0.6;1.0m upstream of Nelson Street). Hence, Option 5B is somewhat less
effective than Option 5 ; maximum 1.0m reduction versus 1.3m for Option 5. Option 5B involves
the acquisition / removal of one designated building to create a new larger channel 20;25m wide
essentially within the existing drainage corridor. This compares with Option 5 that involves the
acquisition / removal of all 8 designated buildings one of which is a substantial local shopping
centre building (68 Nelson Street) and the creation of a new larger channel 45;90m wide. Both
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options involve the removal of the Tyrrell and Boscawen Street Bridges, a new / enlarged bridge
at Nelson Street to suit the new channel width for each option, as well as roadworks
modifications and new traffic management infrastructure. The capital cost (property acquisition /
removal, new construction, roadworks, traffic management, etc) for Option 5B would be
substantially less than Option 5.
Conclusion: Upon review by the technical sub;committed it was confirmed that due to the high
capital cost of Option 5 compared with Option 5B, that Option 5 would not be consider further. At
the same it was concluded that Option 5B provides a worthwhile combination of capital cost and
hydraulic benefit and would be carried forward for further detailed assessment. In the first
instance this will involve completion of the hydraulic modelling using the other design events
(10%, 1% AEP, PMF), followed by assessment of flood damages, preliminary capital cost
estimates and cost;benefit analysis.

Comparison of Options 5B and 4B/5B Combined
Options 4B/5B combined provide a significant reduction (0.4;1.0m) in 0.2% AEP flood level
upstream of Boscawen Street (0.6;1.0m upstream of Nelson Street). To the nearest 0.1m,
Option 5B and Options 4B/5B combined give the same reduction in 0.2% AEP flood levels.
(NOTE: The maximum flood level difference in favour of Options 4B/5B combined is 0.06m
upstream of Nelson Street).
Conclusion: Option 5B alone produces virtually the same result as Options 4B/5B combined but
at a substantially reduced capital cost. Hence, it was confirmed by the technical sub;committee
that Options 4B/5B combined would not be considered further.

6.8.3 Continuing the Assessment of Mitigation Options 4B and 5B
The hydraulic modelling was subsequently completed for Options 4B and 5B ; notably the 10%,
1% AEP and PMF design events. The full hydraulics results for Options 4B and 5B and further
assessments for these two options are discussed in Section 6.9.

6.9 Targeted Mitigation Options
6.9.1 Description of Options
As discussed earlier, an iterative process was used to assess many feasible options and option
combinations. Where considered feasible these options and option combinations were initially
assessed by hydraulic modelling using the 0.2% AEP design flood event. This process
culminated in the determination of 4 targeted options to undergo further detailed assessment.
The targeted mitigation options are Options 1, 2, 4B and 5B. Options 1 and 2 are options
originally nominated in the Brief, while Options 4B and 5B are variations of options originally
nominated in the Brief.
To assist in the further detailed assessments of the 4 targeted mitigation options, they are
displayed below for reference.
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Option 1
New / enlarged
Minmi Road
Bridge.
New channel 55;
75m wide and flow
apron.
Refer Plate 6 9 at
right.

Plate 6 9 @ Option 1 @ New Minmi Rd Bridge & 55@75m Wide Channel
Option 2
Remove Tyrrell
and Boscawen
Street Bridges.
Enhance
conveyance of
Nelson Street
Bridge.
Refer Plate 6 10 at
right.

Plate 6 10 @ Option 2 @ Modify Bridges at Tyrrell, Nelson & Boscawen Sts
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Option 4B
Right bank
overland flowpath.
Remove 2
buildings (Nos. 7 &
8).
Refer Plate 6 11 at
right.

Plate 6 11 @ Option 4B @ Right Overbank Flow Path
Option 5B
Widen CBD
channel to 20;
25m.
Remove 1 building
(No. 4).
Remove Tyrrell
and Boscawen
Street Bridges.
New / enlarged
Nelson St Bridge
Refer Plate 6 12 at
right.

Plate 6 12 @ Option 5B @ New 20@25m Wide CBD Channel
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6.9.2 Summary of Hydraulic Impacts
Hydraulic results for these options have been discussed in earlier sections. The following 0.2%
AEP difference maps are used at this point to summarise the hydraulic impacts of Options 1, 2,
4B and 5B.

Federal Park

Minmi Road

Wal Herd Park

Stockland Wallsend
shopping centre

Plate 6 13 – Difference Map 0.2% AEP @ Option 1 v. Existing Conditions
The above difference map shows that Option 1 substantially reduces 0.2% AEP flood levels (up
to 1m or more) between Minmi Road and Boscawen Street on the upstream side of Federal
Park. However upstream of Boscawen Street there is no change in 0.2% AEP flood levels.
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Federal Park

Minmi Road

Wal Herd Park

Stockland Wallsend
shopping centre

Plate 6 14 – Difference Map 0.2% AEP @ Option 2 v. Existing Conditions
The above difference map shows that Option 2 substantially reduces 0.2% AEP flood levels (up
to 0.5m or more) upstream of Boscawen Street. However, there is no change in 0.2% AEP flood
levels downstream of Boscawen Street.

Federal Park

Minmi Road

Wal Herd Park

Stockland Wallsend
shopping centre

Plate 6 15 – Difference Map 0.2% AEP @ Option 4B v. Existing Conditions
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The above difference map shows that Option 4B reduces 0.2% AEP flood levels (up to 0.3m)
upstream of Boscawen Street. It also produces a minor reduction (0.01 ; 0.05m) in 0.2% AEP
flood levels downstream of Boscawen Street. It will be noted also that there is an increase in
0.2% AEP flood level of up to 0.3m in Nelson Street. This is attributed to significantly greater
flow along Nelson Street, which then joins flow in the right overbank floodway that continues
along Boscawen Street to the Ironbark Creek Channel about 100m downstream.

Federal Park

Minmi Road

Wal Herd Park

Stockland Wallsend
shopping centre

Plate 6 16 – Difference Map 0.2% AEP @ Option 5B v. Existing Conditions
The above difference map shows that Option 5B substantially reduces 0.2% AEP flood levels
(up to 1m) upstream of Boscawen Street. However, there is no change in 0.2% AEP flood levels
downstream of Boscawen Street.

To complete the hydraulic assessment for the 4 targeted mitigation options, the remaining
design events (10%, 1% AEP, PMF) were run with each option. The report figures listed below
display the full hydraulics result for Options 1, 2, 4B and 5B.
•

Option 1 ; Figure 24 shows water level profiles for all 4 design events. Figures 28 to 31
show flood levels, depths, velocities and inundation extent for all 4 design events.

•

Option 2 ; Figure 25 shows water level profiles for all 4 design events. Figures 32 to 35
show flood levels, depths, velocities and inundation extent for all 4 design events.

•

Option 4B ; Figure 26 shows water level profiles for all 4 design events. Figures 36 to 39
show flood levels, depths, velocities and inundation extent for all 4 design events.

•

Option 5B ; Figure 27 shows water level profiles for all 4 design events. Figures 40 to 43
show flood levels, depths, velocities and inundation extent for all 4 design events.
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Following completion of the hydraulic assessment (for all 4 design events), Options 1, 2, 4B and
5B were further assessed as follows:
•

Flood damages assessment to determine the benefit of each option (refer Section 7).

•

Estimate of capital costs (refer Section 8).

•

Cost;benefit analysis (refer Section 8).

The above detailed assessments for the 4 targeted options form the basis for determining a
preferred mitigation option.
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7 ASSESSMENT OF FLOOD DAMAGES
7.1 Limitations
An important part of assessing flooding impact and the benefit of flood mitigation options is a
flood damage assessment. This establishes the estimated social;economic costs felt within the
study area for the full range of design flood events modelled under baseline (existing) and
mitigated scenarios. This provides a monetary comparison of mitigation options.
The estimated damage costs presented herein are an approximation only, and were determined
in accordance with the standard methodology normally used in these assessments. The
damages are not intended to represent the full economic impact of a flood event. For instance,
the cost of flood damage to buildings is based on standardised “damage curves” rather than
actual insurance data.
The Average Annual Damages (AAD) is the main comparative factor derived from the flood
damage assessment. The AAD represents the estimated tangible flood damages sustained
every year on average over a given ‘long’ period of time. The AAD is akin to summing up the
tangible damages from all floods occurring over a very long term and averaging them out on a
yearly basis.

7.2 Land use Considerations
For the Wallsend Commercial Centre study area residential and commercial properties
predominate. The number of industrial and public properties on the floodplain is considered to
be relatively low and they have hence been grouped in with the commercial properties. There
are no rural enterprises in the study area of significance, and damages to vacant land are
generally very small and have been ignored.
The opportunity cost relating to flood damage to public assets is complex, but generally not
expected to be large for the study area compared with residential and commercial damages.

7.3 Adopted Approach
In terms of assessing flood damages for the 4 targeted options, the Brief required flood
damages for residential and commercial properties to be estimated in accordance with the
relevant OEH guideline and/or industry benchmark guidelines. A further broad aim of the Brief
was to follow the process used in the FRMS, notably:
•

Consider the existing conditions flood damages assessment in the FRMS, review the
information and update it so as to inform the damages assessment in the current study.

•

For the assessment of flood damages for mitigation options, review, update and expand the
damages information developed for the relevant mitigation options in the FRMS.

While it was possible to follow the process in the FRMS to some extent, there were areas where
a revised approach was required, and these differences are discussed in this report.
The damage estimation methodology was based on stage;damage curves and used a
combination of the following two methods:
•

Residential ; 'Residential Flood Damages Guidelines' (DNR, 2007)
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•

Commercial / Industrial ; 'FLDAMAGE Manual' (Water Studies, 1992)
(NOTE: DNR is a predecessor of OEH @ the DNR document is referred to herein as the OEH
residential flood damages method.)

A database of properties, including surveyed floor levels, was provided by the CoN for use in the
assessment. The survey database is a combination of past surveys ; dated 2000 and 2011.

7.4 Types of Flood Damages
A summary of the typical classification for flood damages is shown in Plate 7 1.
Flood damages can be defined as either tangible or intangible. Tangible damages are those
losses that can be readily defined in financial terms such as damage or destruction of property,
loss of wages due to post;flood clean;up etc. Intangible damages arise from the social and
environmental effects caused by flooding and evacuation such as death, emotional stress and
loss of economic confidence.
Tangible damages are divided into direct and indirect damages. Direct tangible damages result
from the actions of floodwaters, upon property and structures. Indirect damages arise from the
disruptions to physical and economic activities caused by flooding. These indirect impacts from
flooding can last from several days of traffic disruption to months for building reconstruction, and
full recovery of industrial and commercial business operations.
In severe floods the Wallsend Commercial Centre is subject to high flood depths and velocities,
and as such buildings can potentially be destroyed. The FRMS noted that the larger flash floods
of Ironbark Creek, in excess of the 1% AEP, possess sufficient power to destroy some of the
buildings in their path, with the number of potentially destroyed buildings escalating rapidly
towards the PMF. The current study also allows for the potential destruction of buildings in major
floods, with the replacement value of notionally 'destroyed' buildings included in the damages
assessment.
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Plate 7 1 – Types of Flood Damages (Source: DIPNR, 2005)

7.5 Property Database & Floor Level Survey
A comprehensive database of buildings within the study area was compiled in 2011 by the CoN
and provided at project commencement for use in the flood damage assessment. Previously a
survey database prepared in 2000 had been used in the FRMS. The two databases have been
combined (referred to herein as the 2000/2011 combined survey) so as to maximise the
coverage of buildings and available building data. The combined 2000/2011 survey was
provided by the CoN later on during the project and incorporates a range of data for properties
within the PMF floodplain and was the prime source of data for the flood damage assessment.
The flood damage assessment uses a Digital Elevation Model (DEM) with similar extents and
resolution (4m) to that used in the flood modelling, as shown in Plate 7 2 below. In the area
downstream of Cowper Street the DEM includes a high proportion of commercial properties, but
upstream of Cowper Street the proportion of residential properties increases. All surveyed
buildings within the DEM have been considered in the flood damage assessment. The survey
includes details on 492 building premises.
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Plate 7 2 – DEM Extent for Flood Damages Assessment (combined 2000/2011 building survey)
(NOTE: Buildings in floodplain denoted by yellow squares; DEM extent defined by red
outline.)
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7.6 Key Aspects of the Flood Damage Assessment
Key aspects of the flood damage assessment are listed below:
•

Differentiation of property type as either residential or non;residential (i.e. commercial)
property.

•

Tangible (direct and indirect) damages calculated for each design flood based on property
value and the peak depth of over floor flooding associated with each flood at each property.
The individual property damages are tallied to produce an estimated total tangible flood
damage for each design flood.

•

As was done in the FRMS, tangible damage calculations for the rarer floods include the
value of buildings that are likely to be destroyed in addition to direct (contents) and indirect
tangible damages. The value of notionally 'destroyed' buildings was incorporated into the
damage estimates using replacement building values.

•

For notionally 'destroyed' buildings, replacement building costs are based on $1,900/m2
(residential) and $2,100/m2 (commercial).

•

Residential building footprint established as 200m2.

•

Commercial building footprints established as 150, 450, 900m2 (per the small, medium, large
definitions in the floor level survey), which facilitated automatic interrogation of the floor level
survey database. Stockland Wallsend shopping, which has a floor area of 13,656m2, was
individually assessed.

•

The reduction in damages for an individual option compared with existing conditions is the
means by which the benefit of an option is quantified.

•

Indirect tangible damages are determined as a proportion of direct tangible damages. This is
similar to the approach in the FRMS.

•

Commercial premises indirect damages have been determined as a proportion of direct
tangible damages, based on appropriate allowances for clean;up costs, indirect financial
costs and opportunity costs. These costs vary with flood event magnitude. The allowance for
indirect damages as a proportion of direct damages ranges between 25%;100%.

•

For residential premises, no additional indirect damages were calculated because indirect
damages are already built;in to the OEH damage curves.

7.7 Estimating Direct Tangible Flood Damages
The OEH procedure for calculating direct and indirect tangible residential damages is automated
within a pro;forma calculation spreadsheet.
For assessing damages to residential properties the OEH method utilises various stage;damage
curves based on the type of residential construction. A separate damage curve is created for 2;
storey buildings, while single storey buildings are represented by 2 different curves, one for 'low
set' (e.g. 'slab;on;ground') and the other for 'high set' (on piers).
Key input parameters for determining residential damages in the Wallsend Commercial Centre
study area are:
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•

Typical residential building size:

200 m2 (floor area)

•

Flood level awareness:

Low

•

Effective warning time:

0 (zero) hours

Plate 7 3 shows the adopted residential damage curves, which give damages on a $ per
dwelling basis for the 3 categories of residential construction. Damages vary depending on the
depth of flooding above floor level.

Plate 7 3 – Adopted Flood Damage Curves @ Residential (Nov 2014 $; per method of DNR,
2007)
(NOTE: DNR is a predecessor of OEH @ this method is referred to herein as the OEH residential
flood damages method)

For assessing damages to commercial properties the FLDAMAGE Manual method utilises
various stage;damage curves based on both building size (floor area) and value / risk categories
for damage to contents.
Both the floor level survey and FLDAMAGE Manual method define damage potential (risk) as
low, medium or high, and a separate damage curve is produced for each category.
Plate 7 4 shows the adopted commercial damage curves, which give damages on a $ per m2
basis for the three categories of damage risk. Damages vary depending on the depth of flooding
above floor level.
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Plate 7 4 – Adopted Flood Damage Curves @ Commercial (Nov 2014$; per method of Water
Studies, 1992)

7.8 Estimating Indirect Tangible Flood Damages
Due to the difficulty in quantifying indirect tangible flood damages it is common practice to
estimate these damages as a proportion of direct damages, particularly for non;residential
properties. In the FRMS indirect damages were calculated as 20;30% of direct damages for all
properties (residential and commercial).
Using information in the FLDAMAGE Manual for indirect financial costs associated with
commercial properties, the proportion of 20;30% equates to only about a 1;3 days loss of trade.
For severe events it is expected that the loss of trade would be much greater and examples of
this are given in the FLDAMAGE Manual. Hence, the allowance for commercial property indirect
damages in the FRMS is considered to be a substantial underestimate, particularly in relation to
indirect financial costs (loss of trade, loss of business, etc). This is particularly so for the more
severe floods, where indirect financial costs are likely to be very substantial.
In the current study commercial premises indirect damages have been determined as a
percentage of direct tangible damages, based on appropriate allowances for clean;up costs,
indirect financial costs and opportunity costs. These costs vary with flood event magnitude. The
allowance for indirect damages as proportion of direct damages ranges between 25%;100% as
shown in Table 7 1 below.
Table 7 1 – Indirect Damages as Proportion of Direct Damages Commercial Property
Design Event

Indirect Damage as Proportion
of Direct Damage

Equivalent Loss of Trade

10% AEP

25%

2 days (0.4 weeks)

30011523| Revision No. E | 22 04 2015

Page | 118

Wallsend Floodplain Risk Management Plan: Implementation Works
Study Report

Design Event

Indirect Damage as Proportion
of Direct Damage

Equivalent Loss of Trade

1% AEP

40%

5 days (1.0 weeks)

0.2% AEP

55%

8 days (1.6 weeks)

PMF

100%

17 days (3.6 weeks)

These loss of trade estimates are still likely to be on the low side, particularly for the rarer flood
events, but they do allow a more realistic assessment of indirect financial costs compared with
the FRMS. Note that for the rarer events, particularly the PMF, there is predicted to be a
substantial number of commercial buildings destroyed, and this would likely extend significantly
the period for loss of trade / loss of business.
For residential properties on the other hand, the 20;30% range used to calculate indirect
damages as a proportion of direct damages (as used in the FRMS) is considered to be an
overestimate. This is because residential indirect financial costs are much less than commercial
premises (no loss of trade), and also the OEH residential flood damage curves already
incorporate an estimate of indirect damages comprising clean;up costs and alternative
accommodation. Indirect damages in the OEH curves typically work out to be around 10% (or
less) of the direct damages.
For the current study no additional indirect damage calculations were undertaken for residential
premises because indirect damages are already built;in to the OEH damages curves.

7.9 Estimating the Value of Destroyed Buildings
The value of 'destroyed' buildings for use in the flood damage assessment is based on the
estimated number of notionally 'destroyed' buildings and replacement building costs of
$1,900/m2 (residential) and $2,100/m2 (commercial). The method developed for estimating the
number of notionally 'destroyed' buildings is outlined below.

7.9.1 Background to Previous Approaches
The Newcastle City;wide FRMS (BMT WBM, 2012) notes that:
•

The H3 hazard zone is "Hydraulically suitable for light construction (eg time frame and brick
veneer), but not for vehicles or for wading.", and by inference such building is not suitable in
the H4 hazard zone or above.

•

The H4 hazard zone is "Hydraulically suitable for heavy construction (eg steel frame and
reinforced concrete) only.", and by inference is not suitable in the H5 hazard zone.

•

The H5 hazard zone is "Generally unsuitable for any construction type."

In broad terms the above supports a view that says 'light construction' buildings are unsuitable in
the H4 hazard zone or above and may structurally fail, and 'heavy construction' buildings are
unsuitable in the H5 hazard zone and may structurally fail.
This is not dissimilar to the approach adopted in the FRMS which says that in large floods the
Wallsend Commercial Centre is subject to high flood depths and velocities, and as such
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buildings can potentially be destroyed. The FRMS states that the damage calculations for these
rarer floods should include the value of buildings that are likely to be destroyed in addition to
direct and indirect tangible damages. The FRMS says because the number of buildings that will
be destroyed in any one flood cannot be predicted with absolute certainty, the number of
buildings destroyed was expressed as a range, based on the CoN H4/P4 and H5/P5 building
hazard categories ; the 'destroyed' range was taken as 50;100% of the maximum number of
buildings identified in these hazard areas.

7.9.2 Development of Approach for this Study
The proposed approach to estimating the number of buildings notionally 'destroyed' in the flood
damage assessment has been developed based on a review of:
•

The previous approaches described above.

•

The failure curves developed for critical structural elements (refer Plates 5 1 to 5 3) have
been considered when determining the notional number of buildings destroyed in major flood
events.

•

The structural assessment of critical structural elements (refer Table 9 1) has been
considered when determining the notional number of buildings destroyed in major flood
events.

•

The potential for progressive failure of designated buildings (refer Table 9 3) has been
considered when determining the notional number of buildings destroyed in major flood
events.

The failure curves for critical structural elements are of particular relevance and are discussed in
further detail in the following section.

7.9.3 Strength of Critical Structural Elements Failure Curves
The structural assessment of designated buildings undertaken for this study examined the
strength of critical structural elements. These are the elements that upon failure would most
likely induce failure of the building as whole. Failure curves were developed for typical structural
elements as follows:
•

Masonry wall ; 2.4m high

•

Masonry wall ; 3m high

•

Unreinforced block wall ; 4m high

•

Stud wall ; 3m high (450mm stud spacing)

•

Stud wall ; 3m high (600mm stud spacing)

The failure curves are based on the velocity and depth of flood flow experienced by an element.
Close examination of the failure curves and comparison to the H1;H5 hazard categories indicate
that for the critical building elements seen in the designated buildings in this study, 'failure' in
structural analysis terms would be expected in most cases at velocity x depth combinations
corresponding to the H4/P4 hazard category or above. This would not guarantee failure of an
actual building, but failure would certainly be probable or even imminent.
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7.9.4 Comparison with Published Failure Curves
There is good correlation between calculated capacities of 3m high masonry walls within the
commercial centre and the failure curve presented in the Floodplain Development Manual
(DIPNR, 2005). The ‘failure’ threshold presented in the Floodplain Development Manual
(DIPNR, 2005) is given by the function Velocity x Depth > 1, and this failure mode equates to the
upper limit of the H3 hazard category shown previously in Plate 4 2. Hence, a 3m masonry wall
is likely to remain stable in the H3 area but in the H4 hazard area (Velocity x Depth > 1) a 3m
masonry wall is likely to fail.
This reinforces the H4 hazard zone as the threshold for considering failure of critical structural
elements in the designated buildings in the Wallsend Commercial Centre.

7.9.5 Summary of Adopted Approach
Based on the above it was determined that for buildings with critical structural elements typical
of the designated buildings in the Wallsend Commercial Centre, and exposure to calculated
flood forces for the design flood events, it was appropriate for potentially destroyed buildings to
be taken as the number of buildings in the H4/P4 hazard category or above. This would not
guarantee failure of an actual building, but failure would certainly be probable or even imminent.
Care is needed in interpreting the structural assessment results as a basis for estimating the
number of notionally 'destroyed' buildings. There is a difference between assessing that a critical
building element is structurally inadequate and likely to fail based on the calculated flood forces,
and the element actually failing in a 'real' flood and then causing destruction of the whole
building. Some buildings will survive a major flood such as the PMF, even though calculations of
the predicted flood forces indicate 'failure' of a critical structural element. As it cannot be known
with any certainty how many buildings would actually be destroyed in a major flood event,
particularly the PMF, it is considered prudent that the estimate of notionally 'destroyed' buildings
should err on the side of being a slight underestimate. It was considered reasonable to adopt
50% of buildings in the H4/P4 category or above as notionally 'destroyed' for the purpose of
calculating flood damages. This will avoid the possibility of over;inflating the cost of damages
and the benefits of mitigation options.
The implications of structural variability and varying the proportion of notionally 'destroyed'
buildings is discussed further in Section 7.9.6.

7.9.6 Implications of Structural Variability in the Estimate of Destroyed Buildings
As discussed in Section 7.9.5, care is needed in interpreting the structural assessment results
as a basis for estimating the number of notionally 'destroyed' buildings in the flood damage
assessment. If an overly conservative estimate was to be made for the number of notionally
'destroyed' buildings this would inflate the cost of damages caused by flooding, and flow on
effects would be to:
•

Substantially increase the number of buildings destroyed for existing conditions and for the
mitigation options, but as the relative increase will be greater for existing conditions, the
effect would be to show the options produce an artificially high reduction in damages..

•

Increase the gap between mitigation options with higher benefit;cost ratios and those with
lower ratios, thereby making the options with higher ratios look comparatively more
worthwhile.

•

Reduce the confidence of stakeholders and the local community in the flood damages and
benefit;cost assessments. This could occur if it is concluded by readers of this study report
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that the number of notionally 'destroyed' buildings and the estimate of flood damages appear
to have been overestimated or overinflated.
As it cannot be known with any certainty how many buildings would actually be destroyed in a
major flood event, particularly the PMF, it is considered prudent that the estimate of notionally
'destroyed' buildings should not in any way appear to overstate the number of buildings, and as
such the estimate should err on the side of being an underestimate. This approach can be
sensitivity tested for the impact of using a higher number of notionally 'destroyed' buildings in
calculating flood damages and benefit;cost assessments.

7.9.7 Stockland Wallsend Shopping Centre
While the Stockland Wallsend shopping complex is within the H4/H5 hazard area for the PMF
(existing conditions and all 4 targeted options), it has not been considered as 'destroyed' in the
PMF for the flood damage assessment, as to do so would unduly distort the damages
assessment given the high replacement value for this complex (approximated at $30 million
using the unit rates applied in this study). The shopping complex is not within the H4/H5 hazard
area for all lesser design flood events.
In reality, in a very large flood event like the PMF the shopping centre is most likely to be
substantially damaged or destroyed. If this were to happen, given the high hazard position this
complex occupies it is very unlikely that it would be re;built in the same location.

7.10 Results of Flood Damage Assessment
The flood damage assessment determined the monetary value (costs as November 2014) of
flood damages for existing conditions and for each targeted mitigation option. For each of these
scenarios the results include:
•

Summary of Total Damages for each design flood event;

•

Average Annual Damages (AAD) and the Net Present Value of AAD; and

•

Benefit of each option, which is the reduction in Net Present Value of AAD for a particular
option compared with existing conditions.

7.10.1 Above Floor Flooding
Table 7 2 shows the number of residential and commercial properties with above floor flooding
at various flood frequencies ; for existing conditions and for the 4 targeted mitigation options.
Table 7 2 – Residential and Commercial Buildings with Above Floor Flooding
Properties Inundated Above Floor Level1
Option
10% AEP

1% AEP

0.2% AEP

PMF

35

150

RESIDENTIAL
Existing

9

30011523| Revision No. E | 22 04 2015

19

Page | 122

Wallsend Floodplain Risk Management Plan: Implementation Works
Study Report

Properties Inundated Above Floor Level1
Option
10% AEP

1% AEP

0.2% AEP

PMF

Option 1

4

17

26

146

Option 2

3

15

30

142

Option 4B

3

16

32

142

Option 5B

3

14

29

141

COMMERCIAL
Existing

34

49

64

124

Option 1

27

47

56

124

Option 2

6

35

55

122

Option 4B

26

46

60

122

Option 5B

4

32

51

116

RESIDENTIAL + COMMERCIAL
Existing

43

68

99

274

Option 1

31

64

82

270

Option 2

9

50

85

266

Option 4B

29

62

92

264

Option 5B

7

46

80

257

Note 1: Flood damage commences below floor level, so damaged premises exceeds no. flooded above floor level.

A number of comparisons can be made with the flood damage assessment in the FRMS. Of
particular interest however are results for the PMF. In the present study the number of
properties inundated above floor level for existing conditions is 274, as shown in Table 7 2
above. On the other hand Table 5.2 in the FRMS shows that 137 properties are inundated
above floor level in the PMF. There are a number of reasons for this difference, not least of
which is that the combined 2000/2011 survey identifies a larger number of properties in the PMF
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floodplain ; this comes about due to both a greater extent of survey and a greater density of
properties (compared with the survey used in the FRMS).
Also of interest is the predicted number of buildings destroyed under existing conditions for
varying flood frequencies. A summary is given in Table 7 3.
Table 7 3 – Notionally Destroyed Buildings for Existing Conditions
No. of Notionally Destroyed Buildlngs1,2
Design Flood
Residential

Commercial

Residential +
Commercial

10% AEP

Nil

Nil

Nil

1% AEP

Nil

1

1

0.2% AEP

Nil

3

3

PMF

50

58

108

Note 1: The numbers are based on 50% of buildings located in the H4/P4 hazard area or above.
Note 2: Due to rounding down of odd numbers the actual proportion is less than 50% for all categories.

As shown in the above table, there are no buildings predicted to be destroyed in the 10% AEP
event for existing conditions. At the 1% AEP there is 1 building predicted to be destroyed and
this accords well with the 2007 event which is of similar magnitude. The number of buildings
'destroyed' escalates significantly for events at and beyond the 0.2% AEP. There is a dramatic
increase to 108 buildings at the PMF, with an approximately equal number of residential and
commercial premises.
In the FRMS it was predicted that 2 commercial/industrial buildings would be 'destroyed'' during
a 0.2% AEP event, which accords well with the results in Table 7 3 (shows 3 buildings
'destroyed'). On the other hand, the FRMS predicted 143 buildings would be 'destroyed' in a
PMF which is substantially more than the number of 108 in Table 7 3, remembering also that
the number of buildings identified in the PMF floodplain is less in the FRMS. However, this
difference is readily attributable to the FRMS using an upper limit of 100% of buildings in the H4
and H5 areas as being notionally 'destroyed' whereas in this study 50% has been adopted.

7.10.2 Tangible Flood Damages and Average Annual Damages
Table 7 4 below shows the total (direct and indirect) tangible flood damages for existing
conditions and the 4 targeted options ; for the full range of flood frequencies examined. The
Average Annual Damages (AAD) are also shown.
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Table 7 4 –Residential & Commercial Flood Damages Direct + Indirect (Tangible)
Total Flood Damages ($M AUD)
(Direct + Indirect Tangible)

Option

10% AEP

1% AEP

0.2% AEP

PMF

Average
Annual
Damages
($M AUD)

Reduction
in AAD1
(%)

RESIDENTIAL
Existing

1.890

3.132

4.413

35.095

0.390

N/A

Option 1

1.506

2.948

3.933

32.362

0.339

13.1%

Option 2

1.452

2.676

4.235

32.146

0.322

17.4%

Option 4B

1.319

2.970

4.239

31.800

0.324

16.9%

Option 5B

1.462

2.636

4.119

31.923

0.320

17.9%

COMMERCIAL
Existing

8.090

13.574

22.936

158.671

1.706

N/A

Option 1

6.039

11.822

19.707

156.486

1.407

17.5%

Option 2

0.321

8.197

17.249

149.501

0.667

60.9%

Option 4B

4.079

12.440

20.545

153.752

1.253

26.6%

Option 5B

0.209

4.750

13.989

142.480

0.464

72.8%

RESIDENTIAL + COMMERCIAL
Existing

9.980

16.706

27.349

193.766

2.096

N/A

Option 1

7.545

14.770

23.640

188.848

1.746

16.7%

Option 2

1.773

10.873

21.484

181.647

0.989

52.8%

Option 4B

5.398

15.410

24.784

185.552

1.577

24.8%

Option 5B

1.671

7.386

18.108

174.403

0.784

62.6%

Note 1: Reduction in AAD is relative to existing conditions.
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Tangible flood damages increase in moderate increments through the more frequent floods, with
a dramatic increase at the PMF level. For existing conditions, total tangible damages (residential
+ commercial) in the PMF are approximately 7 times the damages for the 0.2% AEP. Compared
to the 1% AEP the multiple is approximately 12, and for the 10% AEP is approximately 19.
These ratios only change slightly for the targeted mitigation options.
The economic impact of building failure begins to have a significant impact at the 0.2% AEP
flood (refer Table 7 3) and becomes a major component of the damages during very rare floods.
The total tangible damages in the PMF for existing conditions are estimated at $194M
(Residential ; $35M; Commercial ; $159M), as shown in Table 7 4. By comparison Section 5.3.2
in the FRMS provides a total damage range of $35;$48M for the PMF (the FRMS displays a
range because a range of values was determined for indirect tangible damages and also for the
notional number of 'destroyed' buildings).
The estimate of total tangible damages in the current study is greater than the FRMS due to:
•

Larger number of properties identified in the survey database (combined 2000/2011 survey)
within the PMF floodplain ; this comes about due to both a greater extent of survey and a
greater density of properties in the survey.

•

Higher (and more realistic) values for destroyed buildings ; replacement values used.

•

Higher (and more realistic) estimates of indirect financial costs for commercial properties (i.e.
loss of trade, loss of business, etc).

•

Prices have inflated by approximately 25% since the FRMS was completed.

All mitigation options reduce the existing conditions Average Annual Damages (AAD)
substantially. For residential and commercial properties combined, the greatest reduction is for
Option 5B (63%), and the smallest reduction is Option 1 (17%). Options 2 and 4B reduced the
AAD by 53% and 25% respectively.
In terms of total damages (direct + indirect tangible damages), Option 5B reduces 10% AEP
damages by 83% ($9.980M to $1.671M) and PMF damages by 10% ($193.766M to
$174.403M). The next greatest reductions in total damages are for Option 2, being reductions
ranging between 82% (10% AEP) and 6% (PMF). The smallest reduction in total damages is for
Option 1, being reductions ranging between 32% (10% AEP) and 3% (PMF).

7.10.3 Net Present Value & Benefits of Targeted Mitigation Options
Table 7 5 below shows a summary of Average Annual Damages (AAD) and the Net Present
Value (NPV) of the AAD for the 4 targeted mitigation options. Also shown is the benefit of each
option, which is defined as the reduction in the NPV of damages compared with existing
conditions. The NPV is determined by discounting the AAD at 7% pa over 50 years. The NPV
was sensitivity tested for discount rates of 4% and 10% i.e. varied by ±3%.

30011523| Revision No. E | 22 04 2015

Page | 126

Wallsend Floodplain Risk Management Plan: Implementation Works
Study Report

Table 7 5 – Targeted Options Summary of Flood Damages and Benefits
Option

Average Annual
Damages1
($M AUD)

Net Present Value2
of AAD
($M AUD)

Benefit3
($M AUD)

RESIDENTIAL DAMAGES
Existing

0.390

5.772

N/A

Option 1

0.339

5.023

0.749

Option 2

0.322

4.769

1.003

Option 4B

0.324

4.790

0.982

Option 5B

0.320

4.742

1.030

COMMERCIAL DAMAGES
Existing

1.706

25.252

N/A

Option 1

1.407

20.826

4.426

Option 2

0.667

9.873

15.379

Option 4B

1.253

18.540

6.712

Option 5B

0.464

6.871

18.381

RESIDENTIAL + COMMERCIAL DAMAGES
Existing

2.096

31.024

N/A

Option 1

1.746

25.849

5.175

Option 2

0.989

14.642

16.382

Option 4B

1.577

23.330

7.694

Option 5B

0.784

11.613

19.411

Note 1: AAD is Average Annual Damages for all design flood events over an extended period.
Note 2: NPV is Net Present Value of AAD and is determined by discounting the AAD at 7% pa over 50 years.
Note 3: Benefit is the reduction in NPV for an option compared to existing conditions.
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Benefit values calculated for each option are used in the cost;benefit analysis (refer Section 8).

7.11 Impact of Discount Rate on Net Present Value of AAD
The Net Present Value of the Average Annual Damages has been calculated using a discount
rate of 7% per annum over a 50 year period. This approach was sensitivity tested using 4% and
10% discount rates i.e. varied by ± 3%. The results of the relevant calculations are summarised
in Table 7 6 below.
Table 7 6 – Impact of Discount Rate on Net Present Value of AAD

Option

AAD1
($M AUD)

Net Present Value2 of AAD
($M AUD)
4%

7%

10%

Benefit3
($M AUD)
4%

7%

10%

RESIDENTIAL DAMAGES
Existing

0.390

8.768

5.772

4.257

N/A

N/A

N/A

Option 1

0.339

7.630

5.023

3.704

1.138

0.749

0.553

Option 2

0.322

7.244

4.769

3.517

1.524

1.003

0.740

Option 4B

0.324

7.276

4.790

3.533

1.492

0.982

0.724

Option 5B

0.320

7.203

4.742

3.497

1.565

1.030

0.760

COMMERCIAL DAMAGES
Existing

1.706

38.358

25.252

18.622

N/A

N/A

N/A

Option 1

1.407

31.634

20.826

15.358

6.728

4.426

3.264

Option 2

0.667

14.998

9.873

7.281

23.360

15.379

11.341

Option 4B

1.253

28.163

18.540

13.673

10.195

6.712

4.949

Option 5B

0.464

10.437

6.871

5.067

27.921

18.381

13.555

N/A

N/A

RESIDENTIAL + COMMERCIAL DAMAGES
Existing

2.096
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Option

AAD1
($M AUD)

Net Present Value2 of AAD
($M AUD)

Benefit3
($M AUD)

4%

7%

10%

4%

7%

10%

Option 1

1.746

39.264

25.849

19.062

7.862

5.175

3.817

Option 2

0.989

22.242

14.642

10.798

24.884

16.382

12.081

Option 4B

1.577

35.439

23.330

17.206

11.687

7.694

5.673

Option 5B

0.784

17.640

11.613

8.564

29.486

19.411

14.315

Note 1: AAD is Average Annual Damages for all design flood events over an extended period.
Note 2: NPV is Net Present Value of AAD, which is AAD discounted at specified annual rate over 50 years.
Note 3: Benefit is the reduction in NPV for an option compared to existing conditions.

Varying the discount rate impacts the magnitude of benefits for each option, and also an impact
on the cost;benefit analysis. This is discussed further at Section 8.
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8 COST BENEFIT ANALYSIS
The section provides a cost;benefit analysis for the targeted mitigation options (Options 1, 2, 4B
and 5B). Benefits were determined in Section 7 as part of the flood damage assessment. Costs
are based on the capital cost of each option as discussed in Section 8.1 below.

8.1 Estimate of Capital Costs
8.1.1 Reference Information
Implementation costs (i.e. capital costs) have been estimated for each of the 4 targeted
mitigation options. These estimates were supported by the following specialist reports prepared
for this study:
•

EJE (2013), 'Building Survey Audit: Architectural Report', prepared for Newcastle City
Council, EJE, 2013.

•

Preston Rowe Paterson (2013), 'Preliminary Valuation Report @ Wallsend Floodplain Risk
Management Plan Various Properties, Wallsend NSW 2287', (Draft ; September 2013).

Costs in this study have been established as at November 2014. These costs are preliminary in
nature and include appropriate contingency allowances. Concept design development of
mitigation options was undertaken sufficient for costing purposes, but this did not include the
preparation of design drawings. Undertaking more detailed design assessments for any option
will improve the precision of the cost estimate.
As well as the 4 targeted options (Options 1, 2, 4B and 5B), indicative cost estimates are also
presented for Options 4 and 5 originally nominated in the Brief, to allow comparison with Options
4B and 5B respectively.
Note that the cost estimates for the relocation of services are based on a review of Dial Before
You Dig Plans only. Further, it has been assumed that any operational sewer lines that currently
cross the Ironbark Creek Channel are located underneath the channel and do not require
relocation.

8.1.2 Incidental Roadworks and Traffic Management
Some options involve the removal of bridges in the Wallsend Commercial Centre, at Tyrrell and
Boscawen Streets (Options 2, 5 and 5B). This will require roadworks and traffic management
modifications, including greater traffic volume to be carried by Nelson Street. Written and
diagrammatic guidance was provided by the CoN on the potential roadworks and traffic
management modifications that would be necessary with the removal of these 2 bridges. This
guidance was used to inform the cost estimates of the relevant mitigations options.
Included in these traffic management modifications are new pedestrian bridges over the
Ironbark Creek Channel at Tyrrell and Boscawen Streets. It has been assumed that the
pedestrian bridges will be of modest size and cost, and be raised or otherwise designed so as
not to induce blockage or significantly raise flood levels. In the hydraulic modelling it has been
assumed that any new pedestrian bridges at these locations would maintain an "all clear" status
(nil blockage) during floods of all magnitudes.
Furthermore, the envisaged roadworks and traffic management modifications include allowance
for the widening of Bunn Street which assumes a 3m wide property acquisition is achievable,
does not allow for the relocation or demolition of buildings and assumes that additional
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adjustments to the existing profile of Bunn Street (other than 3m of pavement widening) is not
required. Assuming one of the options mentioned gains preferred status, further analysis of the
Bunn Street widening should be undertaken following a traffic management study and during the
detailed design phase.

8.1.3 Summary of Capital Costs
In summary, the estimated capital costs for the 4 targeted mitigation options are:
•

Option 1:

$12.77 million

•

Option 2:

$5.89 million

•

Option 4B:

$2.07 million

•

Option 5B:

$15.48 million

For comparison with Options 4B and 5B, indicative costs for Options 4 and 5 originally
nominated in the Brief are $6.40 million and $34.25 million respectively.

8.1.4 Comparison with FRMS Capital Costs
For comparison, the estimate for Option 1 in the FRMS is $6.8M (adjusted for inflation). Likewise
the FRMS estimate for Option 5 is $19.3M (adjusted for inflation). The capital cost estimates in
the current study are significantly higher than the FRMS estimates, due to a range of factors
including:
•

Current study uses a more detailed breakdown of work required for each option.

•

The FRMS completed a high level (conceptual) assessment for the options and
-

used off;site disposal rates that are very low by today's standards.

-

made no allowance for the impacts to public utilities and underground services.

-

made no allowance for road works or traffic management modifications.

8.1.5 Future Variations in Capital Costs
Should investigation and design be undertaken for any particular option, there may still be
substantial variations in the capital cost of an option. For example:
•

Impacts to public utilities and underground services could be a very substantial issue for
Option 5B ; new & wider channel through CBD. This could also be a significant issue for
Option 1 ; new Minmi Road Bridge and associated new channels. However, this is expected
to be less of an issue for Option 2 ; remove 2 bridges, and Option 4B ; new overland
flowpath requiring the removal of 1 building.

•

Stability of buildings along the channel for Option 5B, since maximising flow conveyance
may require the use of a U;shaped channel with vertical walls close;up against building
foundations. The precise form and size of the channel could only be determined at the
detailed design stage. The current cost estimate includes a contingency that may cover this
aspect, but detailed design is required to assess this matter and any cost implications.
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There could well be other areas where detailed design may indicate substantial variations in
capital cost of an option. Contingencies have been included in the costs estimates to reflect the
level of uncertainty at this stage of the implementation investigations.

8.2 Benefit Cost Assessment for Targeted Mitigation Options
8.2.1 Approach Used
The purpose of a cost;benefit analysis is to compare the benefits and costs of competing
options, in a quantifiable manner, so as to allow a direct comparison of options. This comparison
is then used to decide on a preferred option(s) for implementation, subject to funding.
It is usual to present the results of the cost;benefit analysis as a ratio of the dollar value of
benefits divided by the dollar value of costs for each option (i.e. Benefits $ / Costs $ or B/C).
This supports the view that benefits should exceed costs for an option to be worthwhile, and
therefore the B/C ratio should exceed one (unity). The greater the B/C ratio (above unity) the
greater the worthiness and benefit of an option with respect to the cost of implementation.
Herein the cost;benefit analysis is referred to as the benefit;cost assessment (i.e. benefits
referred to first).
The benefit;cost assessment for the 4 targeted mitigation options is based on the following:
•

Flood damages were considered in detail with the results outlined in Section 7. The
monetary value of the reduction in flood damages, flood risk and social impacts for a
particular mitigation option is the means by which the benefit of that option is defined. The
financial value of benefits is summarised in Section 7.10.

•

Implementation costs (i.e. capital costs) for the mitigation options were considered in detail
with the results outlined in Section 8.1.

8.2.2 Results
Table 8 1 below provides a benefit;cost assessment for the targeted mitigation options,
including the following supporting information:
•

Estimated capital cost of each targeted option.

•

Dollar value of benefit of each targeted mitigation option.

•

Benefit;Cost (B/C) ratio for each target mitigation option.

Table 8 1 – Benefit Cost Assessment for Targeted Mitigation Options
Estimate of
Capital Cost
($M AUD)

Estimate of
Benefit1
($M AUD)

Benefit Cost
Ratio

Option 1

12.772

5.175

0.4

Option 2

5.89

16.382

2.8

Option 4B

2.073

7.694

3.7

Option
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Option

Option 5B

Estimate of
Capital Cost
($M AUD)

Estimate of
Benefit1
($M AUD)

Benefit Cost
Ratio

15.484

19.411

1.3

Note 1: The benefit of each targeted mitigation option is measured in terms of the reduction in flood damages
associated with that option. Refer Section 7.10.
Note 2: For comparison, FRMS (Worley Parsons, 2009a) estimate for Option 1 was $6.8M (adjusted for inflation).
Note 3: For comparison, indicative cost of originally nominated Options 4 is $6.40M.
Note 4: For comparison, indicative cost of originally nominated Options 5 is $34.25M. FRMS (Worley Parsons,
2009a) estimate for Option 5 was $19.3M (adjusted for inflation).

Options 2 and 4B have the highest benefit;cost ratios, being 2.8 and 3.7 respectively. These are
relatively high values and demonstrate the considerable viability and worthiness of these
options. The benefit;cost ratio of Option 1 is well below unity (0.4) and hence does not warrant
further consideration. The ratio of 1.3 for Option 5B is greater than unity, but is well below the
ratios for Options 2 and 4B.
Sensitivity testing of the discount rate used to determine option benefits is discussed at Section
8.3. The preferred mitigation option is outlined at Section 8.4.

8.3 Impact of Varied Discount Rate on Benefit Cost Assessment
The Net Present Value of the Average Annual Damages have been calculated using a discount
rate of 7% per annum over a 50 year period. It is the NPV calculation which determines the
benefits of the targeted mitigation options. Hence, the adopted discount rate can have a
significant impact on the benefit;cost assessment.
In Section 7.11 the NPV was sensitivity tested using 4% and 10% discount rates i.e. a ± 3%
variation. Using these results Table 8 2 below shows the sensitivity of the benefit;cost
assessment to the discount rate.
Table 8 2 – Impact of Discount Rate on Benefit Cost Assessment

Option

Capital Cost
($M AUD)

Benefit1 ($M AUD)
for discount rate shown

Benefit Cost Ratio
for discount rate shown

4%

7%

10%

4%

7%

10%

Option 1

12.77

7.862

5.175

3.817

0.6

0.4

0.3

Option 2

5.89

24.884

16.382

12.081

4.2

2.8

2.1

Option 4B

2.07

11.687

7.694

5.673

5.6

3.7

2.7

Option 5B

15.48

29.486

19.411

14.315

1.9

1.3

0.9

Note 1: The benefit of each targeted mitigation option is measured in terms of the reduction in flood damages
associated with that option. Refer Section 7.10.
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At a 7% discount rate, Options 2 and 4B have superior B/C ratios. This is even more
pronounced at the 4% rate, while even at the 10% discount rate the benefit;cost ratios are still
high at 2.1 and 2.7 respectively. For Option 1 the benefit;cost ratio remains well below unity at
all discount rates, and confirms there is little justification in considering this option further.
Option 5B is shown to have a high benefit;cost ratio (1.9) at the 4% discount rate but this is
much lower than the very high ratios (4.2, 5.6) for Options 2 and 4B respectively. At the 10%
discount rate Option 5B is marginal with a benefit;cost ratio of just under unity (0.9).

8.4 Preferred Option
8.4.1 Comparison of Options
Option 2 (B/C = 2.8) and Option 4B (B/C = 3.7) have markedly higher benefit;cost ratios
compared with the other 2 options. Option 5B has the next highest benefit;cost ratio at 1.3.
Option 1 has a very low benefit;cost ration (B/C = 0.4) and on this basis the technical sub;
committee confirmed its exclusion from further consideration.
Particular mention is required for Option 4B, which has the highest benefit;cost ratio (3.7). The
benefits hydraulically for Option 4B are modest compared with Options 2 and 5B. The high
benefit;cost ratio is largely attributable to a relatively low capital cost ; minimal construction work
is required and the largest cost component is for the acquisition of 2 designated properties in the
right overbank area. Of note however is that Option 4B would create a new formal overland
floodway through the CBD in the right overbank area, and this would create an isolated 'flood
island' between this new floodway and the Ironbark Creek Channel to the west. Creating another
major formal flowpath through the commercial centre will create greater hazard including during
evacuation, and the increase in hazard would be even greater for properties located within the
isolated 'flood island'.
Reference to Plate 6 6 confirms properties within the isolated 'flood island' include building
numbers 4, 5 and 6. The increased hazard for Option 4B is illustrated in two ways as follows:
•

Figure 56 shows (in pink) a high hazard H4 area in the 1% AEP event for the overbank
flowpath of Option 4B that is aligned with Boscawen Street. By comparison it can be seen for
Option 2 (Figure 54) and Option 5B (Figure 58) the hazard is considerably less at H2 and
H3. Also of concern is that Option 4B would create a situation where the 3 properties on the
isolated 'flood island' are surrounded by very high 1% AEP flood hazard, with H5 hazard
immediately to the west (Ironbark Creek Channel) and H4 hazard immediately to the east
(new overbank flow path).

•

The difference map at Plate 8 1 below compares 1% AEP flood levels for Option 4B with
existing conditions. This shows an increase in 1% AEP flood level in Nelson Street of up to
0.3m. This is attributed to significantly greater flow along Nelson Street, which then joins flow
in the right overbank floodway that continues along Boscawen Street to the Ironbark Creek
Channel about 100m downstream.

On the basis of increased hazard, the technical sub;committee concluded that Option 4B should
not be considered as a preferred option. With Option 4B excluded on this basis and Option 1
excluded on the basis of a very low benefit;cost ratio (B/C = 0.4), the two remaining viable
options are Option 2 (B/C = 2.8) and Option 5B (B/C =1.3).

8.4.2 Further Discussion of Options 2 and 5B
In deciding between Options 2 and 5B, it is prudent to consider the flood hazard of each, as
follows:
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•

Figure 21 shows the 1% AEP flood hazard for the Wallsend Commercial Centre area for
existing conditions. As well as the H5 extreme hazard in the channel reaches, there is very
high hazard (H4) in the overbank flow areas between the downstream (northern) end of the
Stockland Wallsend shopping centre and on to Federal Park. This area includes several
streets that act as flow paths during major floods including Tyrrell, Council, Nelson,
Boscawen, Harris and William Streets. For flow in Tyrrell, Nelson, Council and Boscawen
Streets the H4 hazard category predominates except for a small length (35m) in Nelson
Street to the east of Boscawen Street where an H3 category applies.

Federal Park

Minmi Road

Wal Herd Park

Stockland Wallsend
shopping centre

•
Plate 8 1 – Difference Map 1% AEP @ Option 4B v. Existing Conditions

•

Figure 54 (Option 2) and Figure 58 (Option 5B) show that for the channel and overbank
flow reach described above in the Wallsend Commercial Centre, Options 2 and 5B each
substantially reduced the 1% AEP flood hazard outside of the channel reaches. The hazard
is predominantly in the H2 and H3 categories with some areas of H1 category on the
periphery of the inundated areas.

•

There are small differences in 1% AEP flood hazard for Options 2 and 5B in the channel and
overbank flow reach, namely:
-

In the area immediately west and north of the Tyrrell Street / Nelson Street intersection,
there exists a H2 category for Option 5B, whereas Option 2 shows a 60m length north of
the intersection and 35m length west of the intersection to have a H3 category. This is at
the periphery of the 1% AEP inundated area but does have implications for flood
evacuation, noting that H2 is 'hydraulically suitable for parked or moving heavy vehicles
and wading by able bodied adults' and H3 is one hazard category higher and defined as
'hydraulically suitable for light construction (e.g. timber frame and brick veneer)' (refer
Table 4 3).
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-

•

A section of Boscawen Street between Nelson Street and Harris Street (about 60m in
length), is a H2 category for Option 5B, whereas Option 2 shows a 45m length of the
street to have a H3 category.

For the PMF flood hazard there is little difference between existing conditions, Option 2 and
Option 5B (refer Figures 22, 55 and 59). The hazard is generally extreme (H5) for each
scenario. For the channel and overbank flow areas between the downstream (northern) end
of the Stockland Wallsend shopping centre and on to Federal Park, the PMF flood hazard is
dominated by extreme H5 hazard with some areas of H4 hazard on the periphery of the
inundated area. In some locations the area of H4 hazard on the periphery of inundated areas
is slightly greater for Options 2 and 5B compared to existing conditions, but there is very little
difference otherwise.

Options 2 and 5B each have similar impact in reducing flood hazard in the Wallsend
Commercial Centre compared with existing conditions. Both options very substantially reduce
1% AEP flood hazard. For PMF flood hazard they each slightly reduce hazard on the periphery
of the inundated area, although the hazard essentially continues to be extreme.
Comparing the 1% AEP hazard between Option 2 and Option 5B, there is slightly higher hazard
for Option 2 immediately to the west and north of the Tyrrell Street / Nelson Street intersection
(H3 v. H2). This has some implications for evacuation, but can be addressed with minor 'levee'
works in Tyrrell Street (refer Section 8.5).

8.4.3 Confirming the Preferred Option
The implementation cost for Option 5B is substantially higher than Option 2 ($15.48M v.
$5.89M) and the benefit;cost ratio is substantially less (B/C 1.3 v. B/C 2.8). Noting the lower cost
of Option 2 ($5.89M) and higher benefit;cost ratio (2.8), the technical sub;committee concluded
that Option 2 was the preferred option.
Option 2 involves the removal of two road bridges and this will have substantial implications for
road and pedestrian access in the Wallsend Commercial Centre. It will also require the Nelson
Street Bridge to convey an increased traffic volume.
The cost estimate for Option 2 includes an amount of $2.7M (including design and contingency
allowances) for road works and traffic management modifications in Wallsend. Works are
anticipated to include:
•

New pedestrian bridge at Tyrrell Street.

•

New pedestrian bridge at Boscawen Street.

•

Intersection Nelson/Bunn/Clarke Streets ; new traffic signals.

•

Exclusion fencing.

•

Construct / modify cul;de;sacs.

•

Side road works ; speed humps, kerbing blisters.

•

Tyrrell Street minor 'levee' (refer Section 8.5).

Included in the new work are two new pedestrian bridges, one over the Ironbark Creek Channel
at Tyrrell Street and the other spanning the channel at Boscawen Street. In the current study it
has been assumed that these will be of modest size and cost, and be raised or otherwise
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designed so as not to induce blockage or significantly raise flood levels. In the hydraulic
modelling it has been assumed that any new pedestrian bridges at these locations would
maintain an "all clear" status (nil blockage) during flood events of all magnitudes.
Minor works at the eastern end of Cross Street, at the intersection with Boscawen Street, have
been assumed following the removal of the Boscawen Street Bridge. Because of the close
location of the open channel and the acute angle of the intersection (and the preferred status for
Option 2) this matter should be investigated in more detail.
A more detailed assessment of traffic management implications should be undertaken to confirm
the required modifications to traffic management under Option 2, as well as the social
implications and how to best manage this aspect.

8.5 Minor 'Levee' in Tyrrell Street
The City of Newcastle requested consideration of a minor 'levee' (also called a pseudo;levee) in
Tyrrell Street which could increase the time for evacuation along Nelson Street. The Brief
nominated an area no greater than 200m2 adjacent to Nelson Street, as shown in Plate 6 10. In
line with the Brief requirements this levee was not hydraulically modelled but was conceptually
assessed.
Also, as discussed in Section 8.4.2, for existing conditions there is very significant hazard
predominating in the channel (H5) and overbank flow areas (H4) between the downstream
(northern) end of the Stockland Wallsend shopping centre and continuing onto Federal Park.
Under Option 2 (refer Figure 54) there is a substantial reduction in the 1% AEP flood hazard in
the overbank flow areas, with the flood hazard generally in the H2 and H3 categories and with a
reduced extent of inundated areas.
As shown in Figure 54, immediately to the west of the Tyrrell Street / Nelson Street intersection,
Option 2 shows an area of H3 hazard, which has implications for evacuation, as noted in
Section 8.4.2. Following a review of the minor 'levee' it is considered that it would (for Option 2)
both reduce hazard in the area of the Tyrrell Street / Nelson Street intersection and increase the
time for evacuation along Nelson Street. Further discussion on this is given below.
As shown in Figure 32, in the 10% AEP event under Option 2 flow direction is to the east along
Tyrrell Street and is diverted via the kerb return at the intersection to then flow to the north along
Nelson Street. Flow does not pass the intersection and hence does not continue east along
Tyrrell Street.
Moving now to the larger 1% AEP event, Figure 33 shows that under Option 2 flow in Tyrrell
Street is similarly diverted via the kerb return into Nelson Street, but some flow also passes the
intersection and travels east along Tyrrell Street following the northern gutter. This flow is then
diverted via the kerb return at the Harris Street intersection and continues north along Harris
Street towards the Ironbark Creek Channel on the south side of Federal Park.
By providing minor 'levee' works in this area it will be possible to limit (or prevent) flow from
Tyrrell Street into Nelson Street. It is anticipated this would then reduce the 1% AEP flood
hazard to H2, which Table 4 3 describes as 'hydraulically suitable for parked or moving heavy
vehicles and wading by able bodied adults'. The resulting hazard to the immediate west and
north of the intersection would then be similar to Option 5B, as discussed in Section 8.4.2. It is
expected that a minor 'levee' at this location to reduce the 1% AEP flood hazard as described
would be generally less than 0.5m in height. The form and construction can be confirmed at the
detailed design stage. It is not expected that this 'levee' would have any noticeable impact on
the PMF flood hazard which would essentially remain as extreme.
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Based on the above assessment, a 'small' levee in Tyrrell Street has been included in the capital
cost estimate for Option 2. Indeed, in the cost estimates described at Section 8.1 an allowance
for this minor 'levee' was included for all options that involved the removal of the Tyrrell and
Boscawen Street Bridges (i.e. Options 2, 5 and 5B).
During the detailed design, it is recommended that hydraulic modelling be used to decide on the
actual location and size of this 'levee' and to confirm that the 1% AEP hazard can be reduced to
H2 (or better) to the immediate west and north of the Tyrrell Street / Nelson Street intersection
and that evacuation time will be improved. Further, it is envisaged that the levee will need to be
located so that it is just downstream of stormwater pits which would then allow Tyrrell Street to
be drained effectively (otherwise new stormwater pits and pipework would be required).

8.6 Strategies for Minimising Risk of Waterway Obstruction
Strategies for minimising waterway obstruction relate to both the preferred option specifically
and more generally to the surrounding land uses, as follows:
•

Surrounding land uses and debris impacts. There are a range of matters that should be
addressed to reduce the likelihood and consequences of debris blockage relative to
surrounding land uses. These strategies are outlined at Section 8.6.1.

•

There are a number of strategies incorporated within the preferred option (Option 2) that will
enhance waterway areas and reduce susceptibility to debris blockage and obstruction
generally. These strategies are outlined at Section 8.6.2.

8.6.1 Surrounding Land Uses Debris Likelihood and Consequences
ARR Revision Project 11 ; 'Blockage of Hydraulic Structures' (IEAust, 2013) adopts a risk based
assessment for blockage, in which both the likelihood and consequence of blockage are
considered. This approach was used when developing the Bridge Blockage Guideline for the 4
key bridges in the Wallsend Commercial Centre (SMEC, 2014a).
The likelihood of blockage is related to the availability of blockage material, the forces involved
to mobilise and transport the material, and the likelihood of the material being captured by a
structure.
The consequences of blockage concerns possible damage or inconvenience caused by the
blockage. If blockage causes minor changes in flood level and flood risk, the consequences are
considered ‘minor’ (or even non;existent). However, if blockage causes significant flow
diversions and increases flood damage to buildings and other infrastructure, the consequences
are ‘severe’.
The likelihood of blockage is inexorably linked to debris potential. This relates to the likelihood of
debris reaching a structure in terms of:
•

Debris availability – the availability of particular debris within a catchment limits the level of
debris that can be mobilised and transported to a structure.

•

Debris mobility – the ability for debris to become mobilised has an effect on the amount of
debris that can be transported to a structure.

•

Debris transportability – the ability for debris to be transported downstream to a structure has
an effect on the amount of debris arriving at a structure.
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There is a strong correlation between event magnitude and debris potential at a site. Hence, the
larger the flood event the greater is the potential for debris blockage.
For the Ironbark Creek catchment, waterways should be targeted for assessment that have a
high debris potential and hence high likelihood of providing a significant supply of debris
material.
The 4 key bridges in the Wallsend Commercial Centre have been investigated in detail, so other
waterway structures should be targeted for assessment that have a high likelihood of blockage
and significant consequences of blockage.
There is a high degree of debris availability in the extensive commercial areas nearby to the
Ironbark Creek Channel. This debris is often readily mobilised and transported and hence there
is a high likelihood of debris blockage of hydraulic structures. The debris can include shopping
trolleys, waste bins and motor vehicles, as well as other forms of ‘commercial’ area debris.
Priority waterways and hydraulic structures in the Ironbark Creek catchment and ‘commercial’
area debris are discussed in the following sections.

Targeting Priority Waterways
Anecdotal and photographic evidence should be used to target waterways for assessment within
the Ironbark Creek catchment that have high debris potential and hence high likelihood of
providing significant supply of debris material.
There are many sources of debris that can be both organic and non;organic in origin. Examples
of non;organic debris include shopping trolleys, cars, shipping containers, amongst others.
Examples of organic debris include a vast array of vegetation including tree branches, tree
trunks and indeed whole trees (as evidenced in the 2007 flood).

Targeting Priority Hydraulic Structures
Anecdotal and photographic evidence should be used to target waterway structures for
assessment that have:
•

•

A significant likelihood of blockage occurring and potential to readily rectify the problem and
improve hydraulic performance. Important hydraulic features relative to blockage include:
-

Clear width between piers – also referred to as the pier spacing

-

Bridge opening height

-

Bridge railing details

-

Details of upstream appurtenances such as pipe crossings

Significant consequences of blockage (essentially being significant flow diversions and
increased flood levels and velocities with the potential to increase flood damages to
buildings and other infrastructure).

Targeting ‘Commercial’ Area Debris
‘Commercial’ debris in the area surrounding the Ironbark Creek Channel originates from a
number of sources and includes, but is not limited to, shopping trolleys, general rubbish
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material, fallen fences and may also include motor vehicles during the larger flooding events.
Strategies to reduce the amount of debris being washed or transported into the channel are
underway and need to be expanded and fully implemented. This can include the installation of
bollards around carparks, entry gates fixed to channel access ramps and securing bins to further
reduce debris. These matters should be considered in parallel with the preferred option, and
where appropriate designs undertaken and initiatives implemented.

8.6.2 Incorporated in the Preferred Option

Removal of Bridges
The preferred option includes the removal of road bridges at Tyrrell Street and Boscawen
Streets. These bridges have been prone to substantial blockage in past floods, so their removal
will significantly reduce the future risk and impact of waterway obstruction.

New Pedestrian Bridges
The new work for Option 2 includes two new pedestrian bridges, one over the Ironbark Creek
Channel at Tyrrell Street and the other spanning the channel at Boscawen Street. These bridges
are intended to be of modest size and cost, and be raised or otherwise designed so as not to
induce blockage or significantly raise flood levels. They are to maintain an "all clear" status (nil
blockage) during flood events of all magnitudes.

Enhanced Conveyance for Nelson Street Bridge
As part of the preferred option, the conveyance of the Nelson Street Bridge is to be enhanced.
The aim is to approximately halve the existing conditions 'design' blockage but to do so without
requiring major structural changes. It is envisaged this will be achieved as follows:
•

Fenders to be installed on upstream side of pier(s) to streamline flow entry into the bridge
waterway openings and to reduce the likelihood of debris blockage.

•

Other work to the upstream side deck girders and bridge abutments to streamline flow entry,
minimise debris trapping and blockage.

•

Replace existing guard rails on the upstream and downstream sides with new guard rails
that do not impede or obstruct flow over the bridge superstructure (e.g. 'lay down' type);

•

Remove or modify objects (e.g. railings, fences, poles, etc) on the left and right side
approaches to the bridge, to minimise debris trapping and blockage and hence allow
generally unimpeded surcharge flows over and around the bridge.

•

Re;position any suspended pipes attached to the bridge that may trap debris or reduce the
waterway area or restrict flows into or out of the bridge waterway openings. This includes
both the upstream and downstream sides of the bridge.

Another possible modification to reduce debris blockage and increase conveyance is to remove
the central pier to reduce entry losses and increase bridge waterway area. This requires
consideration at the detail design stage to further assess the cost, feasibility and benefit.
As discussed in Section 8.6.1, addressing ‘commercial’ area debris should be considered in
parallel with the preferred option, and where appropriate designs undertaken and initiatives
implemented.
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9 STRUCTURAL ASSESSMENT AND FEASIBILITY OF
HAZARD REDUCTION
9.1 Summary of Structural Aspects
The following structural work has been completed for the current study:
•

Structural assessment of designated buildings (under existing conditions) to specified
assessment guidelines.

•

Structural assessment of designated buildings (for preferred option) to specified assessment
guidelines.

•

Assessment for progressive failure.

•

Feasibility of protection for designated buildings and other buildings on the floodplain (for
preferred option). This includes consideration of:

•

-

Hazard Reduction;

-

Flash flooding and evacuation;

-

Viability of shelter;in;place; and

-

Height (level) of flood refuge provided for shelter;in;place.

General guidance on building assessment and strengthening (for preferred option).

A detailed Structural Assessment Report was prepared by SMEC (SMEC, 2014b). Relevant
aspects are discussed in the following sections.

9.2 Structural Assessment of Designated Buildings
Using the earlier building condition (structural) assessments for designated buildings (refer
Section 5), the likelihood of building failure was determined for existing conditions and with the
preferred mitigation option. This was undertaken for the 1% AEP, 0.2% AEP and PMF design
events. The location of buildings is shown in Plate 6 6.

9.2.1 Structural Assessment of Critical Structural Elements (Existing Conditions)
Analysis was undertaken for the designated buildings, and specifically the identified critical
structural elements, using the prepared failure curves to determine potential failures for 1%
AEP, 0.2% AEP and PMF events under existing conditions. The full results are shown in Table
9 1 below.
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Table 9 1 – Structural Assessment of Critical Structural Elements in Designated Buildings (Existing Conditions)
Flood Depths (m)
Designated
Building

1%
AEP

0.2%
AEP

1

2.3

2

2.4

3

2.2

Flood Velocities
(m/s)

Failure
Element

PMF

1%
AEP

0.2%
AEP

PMF

2.6

5.0

0.3

0.3

0.6

2.7

5.0

0.6

0.6

1.2

2.4

4.3

0.3

0.4

1% AEP

0.2% AEP

PMF

Failure due
to
Hydrostatic
Loading

Failure
due to
Impact
Loading

Failure due
to
Hydrostatic
Loading

Failure
due to
Impact
Loading

Failure due
to
Hydrostatic
Loading

Failure
due to
Impact
Loading

Concrete block
wall (4m)

Possible
Failure

Probable
Failure

Probable
Failure

Probable
Failure

Failure
Imminent

Failure
Imminent

Masonry Wall
(2.4m)

Possible
Failure

Probable
Failure

Possible
Failure

Probable
Failure

Failure
Imminent

Failure
Imminent

Combined
masonry and stud
wall

Possible
Failure

Probable
Failure

Probable
Failure

Probable
Failure

Failure
Imminent

Failure
Imminent

Propped Balcony

Possible
Failure

Probable
Failure

Probable
Failure

Probable
Failure

Failure
Imminent

Failure
Imminent

Rock retaining
wall

Possible
Failure

;

Possible
Failure

;

Possible
Failure

;

Masonry wall
(3m)

Possible
Failure

Possible
Failure

Possible
Failure

Probable
Failure

Failure
Imminent

Failure
Imminent

Possible
Failure

Probable
Failure

Probable
Failure

Probable
Failure

Failure
Imminent

Failure
Imminent

Possible

^Possible

Probable

Probable

Failure

Failure

1.1

2.1

2.4

4.6

0.6

0.7

0.9

Masonry wall
(3m)

2.1

2.4

4.6

0.6

0.7

0.9

Stud wall (3m)

4
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Flood Depths (m)
Designated
Building

1%
AEP

0.2%
AEP

PMF

Flood Velocities
(m/s)

1%
AEP

0.2%
AEP

1% AEP
Failure
Element

PMF

0.2% AEP

PMF

Failure due
to
Hydrostatic
Loading

Failure
due to
Impact
Loading

Failure due
to
Hydrostatic
Loading

Failure
due to
Impact
Loading

Failure due
to
Hydrostatic
Loading

Failure
due to
Impact
Loading

Failure

Failure

Failure

Failure

Imminent

Imminent

5

1.9

1.3

4.4

0.1

1.0

0.3

Masonry wall
(3m)

Adequate

Probable
Failure

Probable
Failure

Probable
Failure

Failure
Imminent

Failure
Imminent

6

1.0

1.2

3.2

1.1

1.2

1.4

Masonry Wall
(3m)

Possible
Failure

Possible
Failure

Probable
Failure

Possible
Failure

Failure
Imminent

Failure
Imminent

7

1.9

1.3

4.4

0.1

1.0

0.3

Masonry wall
(3m)

Adequate

Probable
Failure

Probable
Failure

Probable
Failure

Failure
Imminent

Failure
Imminent

8

2.2

2.4

4.7

0.2

0.2

0.5

Masonry wall
(3m)

Possible
Failure

Probable
Failure

Possible
Failure

Probable
Failure

Failure
Imminent

Failure
Imminent
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In summary the results in Table 9 1 indicate that:
•

Hydrostatic Loading. In the 1% AEP event, about 20% of the critical structural elements
are deemed ‘adequate’ to withstand hydrostatic loading, with the other 80% facing "possible
failure". For the 0.2% AEP event, element adequacy is roughly split evenly between
"possible failure'’ and "probable failure". For the PMF "imminent failure' is highly likely due to
hydrostatic loading.

•

Impact Loading. In the 1% AEP event, the structural adequacy is roughly split equally
between ''possible failure” and “likely failure”. For the 0.2% AEP event, all elements face
"probable failure" due to impact loading. For the PMF, it is likely 100% of the critical
structural elements would face "‘imminent failure" due to impact loading.

The structural assessment of critical structural elements (refer Table 9 1) has been used in the
flood damage assessment of flood mitigation options when determining the notional number of
buildings destroyed in major flood events. This was discussed in some detail in Section 7.

9.2.2 Structural Assessment of Critical Structural Elements (Option 2
Conditions)
A similar analysis to the above was undertaken for the designated buildings under the preferred
option (Option 2). The full results are shown in Table 9 2 below.
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Table 9 2 – Structural Assessment of Critical Structural Elements in Designated Buildings (Option 2 Conditions)
Flood Depths (m)
Designated
Building

1%
AEP

0.2%
AEP

1

2.0

2

1.7

3

1.7

Flood Velocities
(m/s)

Failure
Element

PMF

1%
AEP

0.2%
AEP

PMF

2.3

4.9

0.2

0.2

0.9

2.0

4.6

0.5

0.5

1.0

2.0

4.6

1.3

0.9

1% AEP

0.2% AEP

PMF

Failure due
to
Hydrostatic
Loading

Failure
due to
Impact
Loading

Failure due
to
Hydrostatic
Loading

Failure
due to
Impact
Loading

Failure due
to
Hydrostatic
Loading

Failure
due to
Impact
Loading

Concrete block
wall (4m)

Possible
Failure

Probable
Failure

Possible
Failure

Probable
Failure

Failure
Imminent

Failure
Imminent

Masonry Wall
(2.4m)

Adequate

Probable
Failure

Possible
Failure

Probable
Failure

Failure
Imminent

Failure
Imminent

Combined
masonry and stud
wall

Possible
Failure

Probable
Failure

Probable
Failure

Probable
Failure

Failure
Imminent

Propped Balcony

Possible
Failure

Probable
Failure

Probable
Failure

Probable
Failure

Failure
Imminent

Failure
Imminent

Rock retaining
wall

Possible
Failure

;

Possible
Failure

;

Possible
Failure

;

Masonry wall
(3m)

Adequate

Possible
Failure

Possible
Failure

Probable
Failure

Failure
Imminent

Failure
Imminent

Possible
Failure

Probable
Failure

Probable
Failure

Probable
Failure

Failure
Imminent

Failure
Imminent

Possible

^Possible

Probable

Probable

Failure

Failure

Failure
Imminent

0.7

1.7

2.0

4.6

1.4

1.3

1.7

Masonry wall
(3m)

1.7

2.0

4.6

1.4

1.3

1.7

Stud wall (3m)

4
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Flood Depths (m)
Designated
Building

1%
AEP

0.2%
AEP

PMF

Flood Velocities
(m/s)

1%
AEP

0.2%
AEP

1% AEP
Failure
Element

PMF

0.2% AEP

PMF

Failure due
to
Hydrostatic
Loading

Failure
due to
Impact
Loading

Failure due
to
Hydrostatic
Loading

Failure
due to
Impact
Loading

Failure due
to
Hydrostatic
Loading

Failure
due to
Impact
Loading

Failure

Failure

Failure

Failure

Imminent

Imminent

5

0.7

1.7

4.3

0.2

1.5

0.2

Masonry wall
(3m)

Adequate

Probable
Failure

Probable
Failure

Probable
Failure

Failure
Imminent

Failure
Imminent

6

0.6

0.9

3.1

0.7

1.0

1.6

Masonry Wall
(3m)

Adequate

Adequate

Adequate

Possible
Failure

Failure
Imminent

Failure
Imminent

7

0.7

1.7

4.3

0.2

1.5

0.2

Masonry wall
(3m)

Adequate

Probable
Failure

Probable
Failure

Probable
Failure

Failure
Imminent

Failure
Imminent

8

1.6

1.9

4.5

0.2

0.2

0.2

Masonry wall
(3m)

Adequate

Probable
Failure

Adequate

Probable
Failure

Failure
Imminent

Failure
Imminent
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In summary the results for Option 2 conditions show that:
•

Hydrostatic Loading. In the 1% AEP event, about 50% of the critical structural elements
are deemed "adequate" to withstand hydrostatic loading, with the other 50% facing “possible
failure”. For the 0.2% AEP event, one building is structurally adequate while the remaining
structures are roughly split between “possible failure” and “probable failure”. For the PMF
event "imminent failure" is highly likely due to hydrostatic loading.

•

Impact Loading. In the 1% AEP event, the structural adequacy is roughly split equally
between “possible failure” and “likely failure”. For the 0.2% AEP event, all elements face
“probable failure” due to impact loading. For the PMF event, it is likely 100% of the critical
structural elements would face "imminent failure" due to impact loading.

Subject to existing structural inadequacies being rectified at designated building number 3, the
majority of critical structural elements of designated buildings would be deemed adequate for
1% AEP hydrostatic loading. It is noted however, that in considering impact loading critical
structural elements would be deemed as “probable failure” for the majority of designated
buildings.
Although the results for Option 2 conditions show many instances of critical structural elements
not being structurally adequate, overall there is a substantially reduced probability of failure and
risk to life compared with existing conditions.
The 'ideal' management solution for the Wallsend Commercial Centre would be to relocate the
business district to higher ground. This of course has huge cost and logistical implications and
so is very unlikely to occur in the short to medium term. Therefore, given this is a flash flood
environment with rapidly rising flood waters and high velocities in major floods where evacuation
hazards can quickly become extreme in major floods, hazard reduction, prompt evacuation and /
or shelter;in;place become key issues as discussed in the following sections.

9.2.3 Progressive Collapse of Designated Buildings
Given the structural characteristics of the designated buildings analysed within the commercial
centre, it is contended that should a structural element within a building fail, that collapse of that
building is likely and in all likelihood further progressive collapse of downstream buildings may
occur.
Should one building collapse there is potential that debris from that building would cause further
progressive failure of other buildings located either adjacent to that building or downstream.
Buildings that may be subjected to collapse from the debris of other buildings are outlined in
Table 9 3.
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Table 9 3 – Potential Progressive Building Failure

Potential Progressive Collapse

Failed Building1 That Could Cause Progressive Collapse
1

2

4

5

7

8

3

1

5

4

4

4

4

3

7

7

5

5

5

4

8

8

8

7

7

5

6

6

6

6

8

7

6

8
6

Note 1: Building numbers 3 and 6 are downstream of other designated buildings on the west and east of the channel
respectively, and hence will not cause progressive collapse of other designated buildings.

The potential for progressive failure of designated buildings (refer Table 9 3) has been used in
the flood damage assessment of flood mitigation options when determining the notional number
of buildings destroyed in major flood events. This is discussed in some detail in Section 7.

9.3 Hazard Reduction
Flood proofing may be defined as a building protective measure designed to avoid, delay, or
reduce flood damage. The level of success of flood proofing depends on the severity of the
flooding, and the effectiveness of the measures carried out. Flood proofing is generally 'dry' or
'wet'.
•

'Dry' flood proofing uses levees, door seals and walls to stop water from entering a building.
The barriers need to be high enough, watertight, have adequate strength, and the
foundations stable.

•

'Wet' flood proofing allows water to enter the building through vents and openings so that
unbalanced water levels (inside and outside) do not cause wall collapse / failure or other
major structural damage.

'Dry' flood proofing in the Wallsend Commercial Centre would typically involve using seals,
barriers and walls as well as the physical strengthening of buildings. However, to use 'dry' flood
proofing would increase flood loads applied to critical elements. Typically dry flood proofing is
applicable for flood depths up to 0.3m to 0.5m and with low velocities, and is therefore not viable
in the Wallsend commercial centre due to the high flood depths / velocities and large flood
forces involved. In consideration of existing construction types (i.e. light construction) adjacent to
the channel, critical building elements are either structurally inadequate or it would be difficult to
achieve effective watertightness.

30011523| Revision No. E | 22 04 2015

Page | 148

Wallsend Floodplain Risk Management Plan: Implementation Works
Study Report

9.3.1 Wet Flood Proofing
'Wet' flood proofing usually increases the porosity of the building skin and allows a greater
ingress of flood waters to the internal building space so as to reduce unbalanced external flood
forces. Therefore it can often increase internal flood damage due to immersion. For the
commercial centre buildings it will typically involve the installation of multiple vents. The
implementation of 'wet' flood proofing reduces flood forces on structural elements by allowing
hydrostatic forces to be equalised on both side of a wall, thereby reducing the likelihood of
failure.
Notwithstanding, it will not be feasible for buildings with 'wet' flood proofing to be strengthened to
withstand PMF flood forces without changing the construction type of the building (i.e. from light
construction to heavy construction). However, 'wet' flood proofing is the only viable means of
obtaining a meaningful improvement in the ability of commercial centre buildings to survive a
major flood.
Required wall opening areas for 'wet' flood proofing have been calculated and presented in
Table 9 4 below.
Table 9 4 – Required Wall Opening Areas for Option 2 Conditions

Designated
Building

Section
Involved

Approximate
Floor Area

Front masonry
section of
building

2

(m )

100

1% AEP Wall
Opening
Requirements

0.2% AEP Wall
Opening
Requirements

PMF Wall
Opening
Requirements

(m )

2

(m )

2

(m )

2

0.67

0.88

4.45

1.33

1.76

8.90

0.65

0.85

4.32

0.29

0.39

1.96

0.63

0.83

4.23

0.71

0.94

4.76

1.47

1.93

9.79

1.35

1.77

8.99

0.59

0.78

3.96

0.15

0.20

1.02

0.65

0.86

4.36

1.09

1.43

7.26

1

2

3

4

5

Rear concrete
block section
of building

200

Building
subfloor area

97

Storage area

44

Tenant 1

95

Tenant 2

107

Tenant 4

220

Sub floor
space

202

Tenant 1

89

Tenant 3

23

Tenant 4

98

0

163
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Designated
Building

Section
Involved

Approximate
Floor Area
2

(m )

Shop 1

58

Shop 2

41

Shop 3

33

Shop 4

50

Shop 5

42

Shop 6

53

Shop 7

147

Shop 8

92

7

0

220

8

0

266

1% AEP Wall
Opening
Requirements

0.2% AEP Wall
Opening
Requirements

PMF Wall
Opening
Requirements

(m )

2

(m )

2

(m )

0.39

0.51

2.58

0.27

0.36

1.82

0.22

0.29

1.47

0.33

0.44

2.23

0.28

0.37

1.87

0.35

0.47

2.36

0.98

1.29

6.54

0.61

0.81

4.10

1.47

1.93

9.79

1.77

2.33

11.84

6

2

As the purpose of 'wet' flood proofing is to maintain building stability, at the expense of some
internal flood damage, it may be difficult to obtain appropriate building insurance for buildings
that have been 'wet' flood proofed. In addition, the level of the opening is critical so as to limit
above floor flooding and the cost of internal flood damage.The viability of ‘wet’ flood proofing will
reduce significantly for the larger design floods and for light construction.

9.4 Flash Flooding and Evacuation
It is widely accepted that timely evacuation from flood liable land is always the preferred
management solution. However, this is not always possible, especially for flash flooding
environments. Indeed, as roads are potentially 'floodways' and can be extremely hazardous,
attempts to evacuate could become more perilous than taking refuge in buildings, especially as
many roads would quickly become impassable due to the rate of rise of flood water and the
considerable flood depths reached. Similarly, evacuation on foot during torrential rain and
rapidly rising flood waters would pose significant hazard especially for the elderly and infirmed.
The Wallsend Commercial Centre is within a flash flood environment and this means there is
little if any warning time and no time for the execution of a formal community evacuation plan.
Self;directed evacuation will be the only effective evacuation action. Also, during evacuation
there will be great risk to the lives of people trapped in motor vehicles by rapidly rising flood
water.
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9.5 Aspects of 'Shelter in Place'
Due to rapidly rising flood waters and high velocities in major floods where people are unable to
evacuate quickly before the evacuation hazard becomes extreme, shelter;in;place may become
the only remaining viable option. That is, the option to shelter;in;place is preferable to trying to
evacuate through deep and fast flowing flood waters. Notwithstanding, this comes with major
risk as expressed by the following views in the FRMS and the Newcastle City;wide FRMS:
•

"Because of the lack of effective warning time and high hazard associated with flash
flooding, many people will be forced to wait out the flood in buildings i.e. residential dwellings
or commercial premises in the Wallsend Commercial Centre. The risk to life would be
extreme if the building could be destroyed by the force of the surrounding flood water."
(Source: FRMS, Worley Parsons, 2009a).

•

"Buildings afford some degree of protection during flood events. Of significant concern,
however, is that people can become trapped within buildings. Should the flood subsequently
overwhelm the building, there is a very real risk that the people taking shelter could perish,
especially if flood waters rise higher than the area of refuge within the building or the building
suffers structural damage and collapses under the weight and force of floodwaters.
Tragically, many of the lives lost in the Grantham and Lockyer Valley floods in January 2011
were people taking shelter in their homes, which then either collapsed or flooded to roof level
of beyond." (Source: Newcastle City@wide FRMS, BMT WBM, 2012).

There are three key aspects when considering shelter;in;place for buildings within the Wallsend
Commercial Centre and the wider Wallsend floodplain, being:
•

The severity of hazard the building will be exposed to and how to feasibly reduce the hazard.

•

The height (level) of the flood refuge within the building and how to feasibly maximise the
height.

•

Strengthening of the building in accordance with BCA Importance Classification Class 4 (if
feasible).

9.5.1 Maximising Flood Refuge Level for 'Shelter in Place'
Importantly, where people are taking shelter in a building, a refuge level is required that is higher
than the maximum water level reached during the flood event. It will not be economically
feasible to provide a flood refuge level above the PMF. This is because:
•

To provide refuge above the PMF level, the structure should be designed to withstand the
flood forces in a PMF event. Water depths in the PMF can exceed 4m above ground level,
and accordingly a refuge structure needs to be located above the building and capable of
withstanding impact forces from surrounding building collapse and any debris from other
buildings. Given the potentially very high forces, refuges designed to be above the PMF level
would need to be structurally isolated from the building structure. Such substantial
standalone structures would potentially require piled footings (subject to detailed design).

•

The cost of providing a flood refuge level above the PMF would be prohibitively expensive
and in many cases cost substantially more than the value of the building.
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9.6 Building Assessment and Strengthening Guidelines
A Structural Assessment Report (SMEC, 2014b) has been prepared taking into account the
preceding information. It can be used to identify areas where assessment and strengthening is
required in the Wallsend floodplain. In particular it should be noted that:
•

The Structural Assessment Report should be used in conjunction with the Building Condition
Assessment for designated buildings to assess and design building strengthening for
designated buildings and other buildings in the Wallsend Commercial Centre area and the
wider Wallsend floodplain. However, specific structural engineering advice must be sought to
design and certify building assessment and strengthening to BCA requirements and
associated Australian Standards.

•

The PMF Risk to Life hazard (Table 4.4) under existing conditions is L5 extreme throughout
a majority of the Wallsend Commercial Centre area, as shown in Figure 23. This hazard has
too much energy for normal heavy building construction and it is generally not possible to
construct an onsite flood refuge. These areas are considered unsuitable for habitation (refer
Table 4.4).

•

The preferred option (Option 2) essentially does not change the PMF Risk to Life hazard
compared to existing conditions, with L5 extreme hazard throughout a majority of the
Wallsend Commercial Centre area, as shown in Figure 61.

•

For both existing conditions and Option 2, there are some areas of L4 Risk to Life hazard
(Table 4.4) on the eastern periphery of the PMF floodplain (refer Figures 23 and 61). In
these areas, it may be structurally possible to construct onsite flood refuges using heavy
framed construction or similar (as noted in Table 4.4).

•

The Structural Assessment Report can be used in the planning for shelter;in;place and
provision of onsite flood refuge. However, specific structural engineering advice must be
sought to design and certify building strengthening and flood refuge details for each and
every building involved.

•

Given the magnitude of flood forces within the Wallsend Commercial Centre area it is not
considered feasible to strengthen buildings to withstand PMF flood forces or to provide
onsite flood refuge above the PMF level. Therefore the community will need to consider a
lesser standard and ultimately decide whether to relocate the Wallsend Commercial Centre
to flood free land in the longer term.

•

In the meantime it will be necessary to make people aware that there is a limit to the
magnitude of flood that can be safely managed with building strengthening and onsite flood
refuge. Onsite flood refuge can only be considered as 'the last line of defence' and this must
be widely promoted in the community. Emergency evacuation routes should be investigated
as an alternative in consultation with the State Emergency Service.

A revised hazard classification chart, with appropriate limits on velocity and depth and allowance
for afflux, is presented in Plate 9 1. Based on the hazard levels shown in this chart, Table 9 5
provides general guidance on building assessment and strengthening, and in particular indicates
the level of building assessment required to be undertaken and the likely hazard reduction
measures required.
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Plate 9 1 – Revised Hazard Classifications to assist with General Guidance on Building
Assessment and Strengthening

Table 9 5 – General Guidance on Building Assessment and Strengthening (based on
Hazard Classification)
Hazard
Classification

H1

Hazard Description1
Hydraulically suitable for
parked or moving cars

Building Assessment
Required

Likely Hazard
Reduction Required

Assessment required where
flooding above floor level

Wet or Dry Flood Proofing
may be viable.

Structural assessment
required

Wet flood proofing

V<0.5m/s, D<0.3m

H2

Hydraulically suitable for
parked cars or moving heavy
vehicles
V=0.600.08d

No assessment for Vehicle
Impact

V<1.5m/s, D<0.6m

H3

Typically suitable for light
construction

Full Structural assessment
required

VxD<1

Strengthening of light
construction likely required

V<1.5m/s, D<2m
H4

Light construction2 generally
unsuitable

Full structural assessment
required

Wet flood proofing
Bracing strengthening
Protection from debris/vehicle
impact
Wet flood proofing
Bracing strengthening

Likely that strengthening of
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Hazard
Classification

H5

Hazard Description1

Generally unsuitable

Building Assessment
Required

Likely Hazard
Reduction Required

light construction is not viable

Scour protection

Strengthening of timber
framing may be viable if in
lower section of H4
classification

Protection from debris/vehicle
impact

As per assessment
requirements for H4

Note 1: 'V' is velocity in metres per second. 'D' is depth in metres.
Note 2: Examples of light construction are timber framing or brick veneer.

30011523| Revision No. E | 22 04 2015

Page | 154

Wallsend Floodplain Risk Management Plan: Implementation Works
Study Report

10

PROPERTY ACQUISITION AND IMPLEMENTATION
STRATEGY

10.1 Preamble
As discussed in Section 8.4, Option 2 is the preferred option. In developing an implementation
strategy for the preferred option a range of matters need to be considered including property
acquisition which was expected to be a major component of the work. Property acquisition is
discussed first and then the implementation strategy is presented. A summary of the
implementation strategy is also given in Table 10 1.

10.2 Property Acquisition Aspects
10.2.1 Property Acquisition Envisaged in the FRMP
The Brief envisaged the likelihood for a considerable extent of property acquisition to support
the adopted mitigation option. This can be seen from the 5 mitigation options nominated in the
Brief and the extent of works required to implement the key recommendations in the FRMP that
targeted the reduction of flood risk by creating a flowpath with greatly enhanced conveyance
through the Wallsend Commercial Centre area.
The full identified flow path in the FRMP to increase flow conveyance through the Wallsend
Commercial Centre extended from downstream of Stockland Wallsend shopping centre to Minmi
Road, and had two main components as follows:
•

Increasing the flow capacity under Minmi Road; and

•

Removing designated buildings and bridges, and widening the Ironbark Creek Channel
between the downstream end of the Stockland Wallsend shopping centre and Federal Park.

The maximum extent of works envisaged in the FRMP for this flow path would require the
following property acquisition and building demolition:
•

At least eight (8) designated industrial, commercial and residential properties identified for
acquisition and demolition in order to create the new wider channel through the Wallsend
Commercial Centre.

•

Four (4) additional properties were identified in the current study for partial / full acquisition
and possible demolition within the channel corridor.

•

Six (6) additional properties were identified for partial / full acquisition within the channel
corridor, currently being parks and open space and believed to be owned by or under the
control of the CoN.

10.2.2 Property Acquisition for the Preferred Option
This current study commenced with the knowledge of the major flow path envisaged in the
FRMP (essentially Option 1 + Option 5), and as required by the Brief investigated this flow path
as well as numerous other less extensive and less costly mitigation options. Options nominated
in the Brief as well as various other options and option combinations were investigated. A short
list of 4 targeted options was developed for further detailed assessment and ultimately a
preferred option was determined. The preferred option is Option 2 and is one of 5 options
originally nominated in the Brief for consideration.

30011523| Revision No. E | 22 04 2015

Page | 155

Wallsend Floodplain Risk Management Plan: Implementation Works
Study Report

The preferred option (Option 2) requires bridges at Tyrrell and Boscawen Streets to be removed
and modifications to the Nelson Street Bridge to enhance flow conveyance. However, at this
time there are no properties identified for acquisition and demolition under Option 2. Subject to
the completion of a traffic management assessment, there may be a need to acquire a 3m wide
strip of land (120m long) to allow widening of Bunn Street between Tyrrell and Nelson Streets.
As an adjunct to Option 2, a minor 'levee' is proposed to be constructed in Tyrrell Street. This
would occupy an area no greater than 200m2 of Tyrrell Street, adjacent to Nelson Street, , and is
expected this minor 'levee' would both reduce hazard in the area of the Tyrrell Street / Nelson
Street intersection and increase the time for evacuation along Nelson Street and elsewhere. The
works are envisaged to be located wholly within the road reserve and hence do not require
property acquisition.

10.3 Implementation Strategy
10.3.1 Expediting The Preferred Option
To promptly expedite the preferred option and to gain the maximum benefit particularly in terms
of flood risk and hazard reduction, the FRMC should drive the core phases of the preferred
option and the Essential Partner Activities.
The core phases of the preferred option that need to be executed to enable timely
implementation include:
•

Assess traffic management impacts of the preferred mitigation option.

•

Detailed design of preferred mitigation option.

•

Arrange funding and construction of preferred mitigation option.

The FRMC should be instrumental in driving these 3 phases which are discussed further in
Sections 10.3.2 to 10.3.4.
Throughout these implementation phases the FRMC should encourage active community
involvement so as to promote local ownership of the project and to assist in shaping the final
form of the works. This is discussed further in Section 10.3.4.
There are also Essential Partner Activities to the preferred mitigation option, that need to be
jointly pursued to gain the maximum benefit from the preferred option particularly in terms of
flood risk and hazard reduction. The FRMC should take a lead role in advancing partnering in
the following activities:
•

Planning policies that are cognizant of the high flood risk and hazard in the commercial
centre and adjacent areas.

•

Emergency management ; in particular emergency evacuation routes should be investigated
in consultation with the State Emergency Service.

•

Building strengthening and shelter;in;place (NOTE: This is not feasible for the PMF, and
therefore the community would need to consider a lesser standard).

These aspects are described in Sections 10.3.5 and 10.3.6.
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In the longer term, particularly if significant strides are not made with the abovementioned
Essential Partner Activities, it would be appropriate to consider relocating the Wallsend
Commercial Centre to flood free land.

10.3.2 Assess Traffic Management Impacts of the Preferred Option
Option 2 involves the removal of two road bridges and this will have substantial implications for
road and pedestrian access in the Wallsend Commercial Centre. It will require the Nelson Street
Bridge to convey an increased traffic volume and also require modifications to roadworks and
traffic management.
As part of Option 2, the flow conveyance of the Nelson Street Bridge is to be increased, by
streamlining flow entry, removing or modifying obstructions and increasing waterway area
(where feasible). It is anticipated that the trafficable width of the bridge will remain unchanged.
The potential traffic and social impacts of these changes are substantial. A more detailed
assessment of traffic management implications should be undertaken as a matter of priority to
confirm the required modifications to roadworks and traffic management, as well as the social
implications and how to best manage this aspect.

10.3.3 Detailed Design of Preferred Option
Once the traffic management aspects of the preferred option are confirmed, detail design can be
undertaken. Where the detailed design is dependent on quantifying flood flows and forces, these
aspects should be determined using a more finely detailed and refined hydraulic model to allow
all impacts and design forces to be properly taken into account.

10.3.4 Arrange Funding and Construction of Preferred Option
The preferred option requires capital expenditure in the order of $5.89M for its implementation.
There should also be ongoing annual expenditure to support the emergency management
initiatives outlined in the FRMP, as discussed in Section 10.3.5.
The implementation of the preferred option is likely to be beyond the financial resources of the
CoN and may exceed budgeting guidelines for the State and Federal Floodplain Management
Grants Scheme.
Commencing with the traffic management investigation (refer Section 10.3.2), there are likely to
be identified during the investigation and design phase of the preferred option, particularly with
the active involvement of the community, opportunities to provide associated works that
although not directly related to the mitigation option can provide social or environmental
enhancements in Wallsend. This is to be encouraged since community involvement will promote
local ownership of the project and be a source of ideas for enhancement works (social and
environmental).
Notwithstanding, as such additional enhancement works are unlikely to have a direct flood
mitigation benefit the costs would not be considered part of the preferred mitigation option and
funding would need to be sourced separately.
During construction of the preferred option, very efficient project control will be required so as to
minimise disruption to the day to day activities in the commercial centre. This is an opportunity
for the FRMC to be a 'driver' of the project and monitor communication amongst the various
parties, so as to achieve a well coordinated construction phase with minimal disruption to
business, traffic and the other daily activities in the commercial centre.
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10.3.5 Planning Policies and Emergency Management
The Wallsend Commercial Centre is subject to flash flooding that allows very little time for
mobilisation and assistance by external emergency management resources. The safety of
people will rely entirely on the cognisance of individuals.
Hence, as described in the FRMP high priority should be given to improving early flood warning,
flood awareness and preparedness, as well as planning policies that promote flood compatible
development and allow building strengthening and shelter;in;place which has been found to be
problematic, as discussed in Section 10.3.6. Priority implementation of these actions will
maximise the benefit from the preferred option particularly in terms of flood risk and hazard
reduction.
Emergency management and flood readiness implementation should be resourced and funded
via emergency management agencies (such as the SES and Bureau of Meteorology). The
FRMC should take an active role in pursuing and promoting these activities while at the same
time driving the implementation of the preferred mitigation option.
The FRMP said the implementation of an emergency management ‘Flood Plan’ and the creation
of safe onsite flood refuges were required as a matter of urgency, and further said if this is not
done, the public will not be prepared for an extreme flash flood and many lives could be lost.
Due to rapidly rising flood waters and high velocities in major floods where people are unable to
evacuate quickly before the evacuation hazard becomes extreme, shelter;in;place may become
the only remaining viable option. That is, the option to shelter;in;place is preferable to trying to
evacuate through deep and fast flowing flood waters.
Given the magnitude of flood forces within the Wallsend Commercial Centre area it is not
considered feasible to strengthen buildings to withstand PMF flood forces or to provide onsite
flood refuge above the PMF level. Therefore the community will need to accept a lesser
standard and ultimately decide whether to relocate the Wallsend Commercial Centre to flood
free land in the longer term.
In the meantime it will be necessary to make people aware that there is a limit to the magnitude
of flood that can be safely managed with building strengthening and onsite flood refuge. Onsite
flood refuge can only be considered as 'the line of last defence' and this must be widely
promoted in the community.
The community must be informed of the hazards and associated risks individuals may be
exposed to, including informing them about what action to take in an emergency. Given there
are so many lives at risk, it is imperative that this is a priority.

10.3.6 Building Strengthening and Shelter in Place
Severe flash flooding will always be part of the Wallsend Commercial Centre in its current
location. On a busy day in the Wallsend Commercial Centre hundreds or even thousands of
lives could be at risk in the event of an extreme flash flood. The safety of these individuals will
depend upon the cognisance of individuals and where available heeding and acting immediately
on warnings.
In many cases however, it will necessary as a last resort to seek shelter;in;place using formal
and informal onsite flood refuges when evacuation is not possible due to the rapid onset of
extreme evacuation hazard.
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The preferred mitigation option (Option 2) significantly reduces flood hazard and associated
flood forces compared with existing conditions, notably at the 1% AEP level, but with much less
impact at the PMF level. Option 2 essentially does not change the PMF Risk to Life hazard
compared to existing conditions, with L5 extreme hazard throughout a majority of the Wallsend
Commercial Centre area, as shown in Figure 61.
Even with Option 2, given the magnitude of flood forces within the Wallsend Commercial Centre
area it is not considered feasible to strengthen buildings to withstand PMF flood forces or to
provide onsite flood refuge above the PMF level. Therefore the community will need to accept a
lesser standard and ultimately decide whether to relocate the Wallsend Commercial Centre to
flood free land in the longer term.
For both existing conditions and Option 2 there are some L4 Risk to Life hazard areas on the
eastern periphery of the PMF floodplain. In these areas it may be structurally possible to
construct onsite flood refuges using heavy framed construction or similar.
The Structural Assessment Report and the Building Condition Assessment (refer Section 9.6)
can be used in the planning for shelter;in;place and provision of onsite flood refuge. However,
specific structural engineering advice must be sought to design and certify building
strengthening and flood refuge details for each and every building involved.
The FRMC should take an active role in making the community aware that there is a limit to the
magnitude of flood that can be safely managed with building strengthening and onsite flood
refuge. Onsite flood refuge can only be considered as 'the line of last defence' and this must be
widely promoted in the community.

10.4 Summary
The core phases in implementing the preferred option together with likely timeframes are
summarised in Table 10 1 below.
Table 10 1 Summary of Implementation Strategy
Category

Preferred
Mitigation
Option

Core Phases

Funding Source

Start

Duration

Traffic
Management
Investigation

CoN
($20,000 est.)

Immediate

3 months

12;18 months
(once grant
funding
approved)1

6;12 months

After Detailed
Design

12 months

1

Detailed Design

(Option 2)

CoN / OEH /
Treasury
($5.89M est.)

Construction1

Duration to Implement Preferred Mitigation Option
Essential
Partner
Activities

Planning Policies
& Emergency
Management
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CoN, OEH, SES,
BoM

Immediate

33 45 months

Ongoing
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Category

Core Phases

Funding Source

Building
Strengthening
and Shelter;in;
place &

CoN, OEH,
Owners

Start

Duration

3;6 months

Ongoing
(substantial
implementation
within 5;10 yrs)

Note 1: Council have lodged a grant application for detailed design. Commencement of construction is subject to
funding approval, and if not forthcoming may cause delays to the projected timeline.
Note 2: Building strengthening and shelter;in;place are not feasible for the PMF, and therefore the community would
need to consider a lesser standard and ultimately decide whether to relocate the Wallsend Commercial Centre to
flood free land in the longer term. In the meantime it will be necessary to make people aware that there is a limit to the
magnitude of flood that can be safely managed with building strengthening and onsite flood refuge. Onsite flood
refuge can only be considered as 'the line of last defence' and this must be widely promoted in the community.
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1 INTRODUCTION
Newcastle City Council (NCC) has engaged SMEC to undertake various tasks as part of the
Wallsend CBD Floodplain Risk Management Plan Implementation Works Project. A major
component of the work is flood modelling for the Wallsend CBD area.
During calibration and validation of the flood model to historic flood events it became
apparent that blockage of key bridge structures during major historic events was not only
relatively common but had a considerable impact on flood behaviour and resulting flood
levels. In contrast, past flood studies for the Wallsend CBD area have generally adopted
very low (or zero) levels of blockage for hydraulic structures when assessing design flood
events.
Hence, to establish realistic and reliable design flood levels as part of this project, it is
necessary to develop guidelines for bridge blockage to be used when modelling design flood
events, such as the 100 year Average Recurrence Interval (ARI) event. This paper
discusses the matters relevant to bridge blockage in the Wallsend CBD and presents a
guideline for bridge blockage to be applied to the assessment of design floods and
undertaking sensitivity testing. The guideline will also be of value when considering the flood
mitigation benefits of bridge modification options.
This document is structured as follows:
▪

Details of key bridge structures in the Wallsend CBD

▪

Review of SMEC's current calibration process for the Wallsend CBD flood model,
including adopted 'calibration' bridge blockage and comparison with blockages
adopted in an earlier 2008 flood study (DHI, 2008)

▪

Latest approach to blockage in the revision of Australian Rainfall and Runoff
(currently in draft form)

▪

Guideline for bridge blockage – provides guidance on 'design' bridge blockage for
the four bridges in the Wallsend CBD area, and also blockage levels to be used for
risk assessment and sensitivity testing
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2 KEY BRIDGE STRUCTURES IN THE WALLSEND CBD
There are four key bridge structures in the Wallsend CBD. From upstream to downstream
these bridges are at Tyrrell, Nelson and Boscawen Streets and at Minmi Road. For these
bridges the important hydraulic features relative to blockage are:
▪

Clear width between piers – also referred to as the pier spacing

▪

Bridge opening height

▪

Bridge railing details

▪

Details of upstream appurtenances such as pipe crossings

Hydraulic features for the four bridges are given in Table 1 below.
Table 1: Hydraulic Features of Bridge Structures

Pier
Spacing1
m

Clear
Opening
Height1
m

Tyrrell St
(3 spans)
See Photo 1

3, 5, 8

2.03

Pedestrian railing with closely
spaced vertical members (both
upstream & downstream).
Suspended pipe on upstream
side.

Bridge is prone to blockage due
to its low profile and restricted
openings on right side.

Nelson St
(2 spans)
See Photo 2

4, 4

2.50

Pedestrian railing with moderately
spaced vertical members
(upstream & downstream). Also
horizontal members in lower half.

Bridge is prone to blockage due
to its low profile.

Boscawen St
(3 spans)
See Photo 3

3, 2, 6

3.48

Pedestrian railing on the
downstream side similar to Tyrrell
Street. On upstream side widely
spaced vertical supports and
railings. Suspended pipe on
upstream side.

Bridge is prone to blockage
being located on a bend with
restricted openings on left side
(outside of bend).

Minmi Rd
(2 spans)
See Photo 4

9, 9

3.46

Combined traffic barrier /
pedestrian railing with moderately
spaced vertical members
(upstream & downstream).

Larger clear spans than other 3
bridges, and hence appears less
prone to blockage than other 3.
There is however a greater
catchment & higher flood
discharge than other 3.

Bridge
Structure

1

Railing Details
& Appurtenances

Comments on Bridge
Blockage Potential

Indicative values obtained from flood model (not from direct survey)
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3 'CALIBRATION' AND 'DESIGN' BRIDGE BLOCKAGE
3.1 'Calibration' Bridge Blockage for 2007 and 1988 Events
The Wallsend CBD flood model has been calibrated to the 2007 and 1988 floods. As part of
this process bridge blockages were considered for the four key bridges. Adopted calibration
blockages are shown in Table 2 below and compared with the adopted blockages in the
2008 calibration (DHI, 2008). Note that the same flood model (MIKE FLOOD) is being used
in the current study as was used in the 2008 work, although some refinements have been
made for the current study.
Table 2: Adopted Bridge Blockage for 2007 and 1988 Calibration Events

Bridge Structure

Adopted Blockage1
2007 Event

Adopted Blockage1
1988 Event

92 %
(67 %)
84 %
(60 %)
27 %
(22 %)
60 %
(64 %)

43 %
(43 %)
18 %
(34 %)
No blockage
(No blockage)
86 %
(87 %)

Tyrrell St
Nelson St
Boscawen St
Minmi Rd
1

Values in brackets are the blockages used in the earlier 2008 modelling – these blockages were extracted
from the flood model and differ slightly from values reported in the earlier flood study (DHI, 2008).

As shown in the above table, there are some differences in the bridge blockages adopted for
the current calibration compared with the 2008 calibration. This is not an unexpected result
and due to a number of factors. Firstly, the current study has updated the model bathymetry
with values from recently acquired LiDAR, thereby replacing values derived from
photogrammetry in the 2008 work. Also, several parameters in the 2008 study were
adjusted outside the normal range to achieve stability. Developments in the MIKE FLOOD
software since the model was originally developed have generally improved model stability
over time and subsequently these types of adjustments are generally no longer required.
The approach in the current study was to return these parameters to their normal range
where possible, while maintaining model stability.
The calibration process indicates that significant bridge blockages occurred for both the
1988 and 2007 events and that bridge blockages have a significant impact on flood
characteristics in the CBD area.

3.2 'Design' Bridge Blockage
In the 2008 flood study (DHI, 2008), the modelling of design flood events did not incorporate
blockage for the four key bridge structures. However, this creates an anomaly when
comparing flood height predictions for the 2007 event and the 100 year ARI design event.
The 100 year ARI event has a higher peak discharge, yet 100 year ARI flood level
predictions are considerably lower than the 2007 flood levels at some locations, for example:
▪

100 year ARI flood level is 1.8m below 2007 event upstream of Minmi Road bridge;
and

▪

100 year ARI flood level is 0.5m below 2007 event upstream of Nelson Street bridge.
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These anomalies are demonstrated in Figure 1 which is taken from the 2008 flood study
(DHI, 2008). As the blockage of bridge openings is a distinct possibility in the Wallsend CBD
area, appropriate blockage for 'design' flood events needs careful consideration.

Wallsend CBD Flood Modelling – Bridge Blockage Guideline 30011523 | Revision No. B |

Page | 4

4 BRIDGE BLOCKAGE – LATEST PROVISIONS IN
AUSTRALIAN RAINFALL AND RUNOFF
The Institution of Engineers, Australia is currently undertaking a major revision of the widely
used reference Australian Rainfall and Runoff (IEAust, 1987). Blockage of hydraulic
structures has been assessed in the revision document Australian Rainfall & Runoff Revision
Project 11: Blockages of Hydraulic Structures, Stage 2 Report, February 2013, referred to
herein as "Project 11" (currently in draft form).
Blockage can vary greatly from event to event with a potential spread from ‘all clear’ to
‘fully blocked’ even in floods of comparable magnitude. Antecedent catchment conditions
and pure chance are major factors in determining blockage severity in an actual event. Each
individual historical flood may have quite different amounts of blockage compared to the
design event – even where an historical event may have a similar ARI to the design event.
Project 11 adopts a risk based assessment for blockage, in which both the likelihood and
consequence of blockage are considered. Key outcomes of the process are determination
of a 'design' level of blockage and a higher or 'severe' level of blockage for considering the
risk implications of blockage and in sensitivity testing.

4.1 'Likelihood' and 'Consequence' of Blockage
The likelihood of blockage is related to the availability of blockage material, the forces likely
to mobilise and transport the material, and the likelihood of the material being captured by a
structure. Exposed services (e.g. pipes) suspended to the face of bridges or obstructing the
waterway opening can significantly increase the risk of blockage. Examples of this are the
suspended pipe crossings on the upstream side of the Tyrell Street and Boscawen Street
bridges (see Photos 1 and 3).
The consequences of blockage concern possible damage or inconvenience caused by the
blockage. If consideration of different levels of blockage causes minor changes in flood level
and flood risk, the consequences are ‘minor’ (or even non-existent). However, if blockage
causes significant flow diversions and damage to residences, the consequences are
‘severe’.
The risk implications of blockage in the Wallsend CBD are significant, and this is discussed
further in Section 5.5 in relation to sensitivity testing.

4.2 ‘Design’ Blockage and ‘Severe’ Blockage
‘Design’ blockage is the level of blockage during a given design storm that will achieve ARI
neutrality (the concept of ensuring that the ARI of the design flood discharge is the same as
the ARI of the design rainfall input). An ‘all clear’ condition is also possible. Many drainage
systems may have a low probability of blockage and the 'all clear' condition may be the most
likely and therefore the 'design' level of blockage.
‘Severe’ blockage is defined as the level of blockage that is considered possible during the
design life of a structure, but unlikely to occur on a frequent basis during any given event.
Though termed ’severe‘, such blockage may not necessarily represent total blockage of the
structure, or even a condition likely to result in severe consequences, but only occurs in
extreme or unusual flood events.
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4.3 Assessment Methods in Project 11
Project 11 has not identified a clearly superior approach to applying blockage assumptions
to design events. In fact two different approaches have been developed and both offer
some advantages for assessing the level of 'design' blockage and for assessing ‘severe’
blockage when considering risk assessments.
Project 11 recommends both methods can be considered and one or other of these can be
modified and adopted or the two methods can be merged and combined in an appropriate
manner. The first method is referred to as Scheme A and is based on a qualitative
assessment of debris likely to reach a structure, and the likely interaction between that
debris and the structure regarding the potential for blockage. The second method is referred
to as Scheme B. Scheme B applies a numerical method to estimate the level of blockage
based on numerous input parameters.
Scheme A is generally preferred for the Wallsend CBD flood modelling as it is a more
qualitative assessment involving a degree of sound engineering judgement. By comparison
Scheme B provides a more numerical ‘by the numbers’ approach that in large part is
untested in real situations. Notwithstanding, some elements of Scheme B have relevance
for the Wallsend CBD flood modelling.
Scheme A involves an assessment of debris potential for the 100 year ARI event that is
then adjusted for greater or lesser event probabilities. Debris potential is then considered in
conjunction with details of the structure to establish the ‘design’ and ‘severe’ blockage
levels for that event. The following Sections 4.4, 4.5 and 4.6 refer to Scheme A, and Section
4.7 refers to Scheme B.

4.4 Debris Potential
Debris potential requires decisions on the likelihood of debris reaching a structure in terms
of:
▪

Debris availability – the availability of particular debris within a catchment limits the
level of debris that can be mobilised and transported to a structure. For the 100 year
ARI event this can be assessed as Low, Moderate or High per Table 3.1 in Project
11.

▪

Debris mobility – the ability for debris to become mobilised has an effect on the
amount of debris that can be transported to a structure. For the 100 year ARI event
this can be assessed as Low, Moderate or High per Table 3.2 in Project 11.

▪

Debris transportability – the ability for debris to be transported downstream to a
structure has an effect on the amount of debris arriving at a structure. For the 100
year ARI event this can be assessed as Low, Moderate or High per Table 3.3 in
Project 11.

Observation of debris conveyed in streams strongly suggests a correlation between event
magnitude and debris potential at a site. This is presented in Table 3 below (from Table 3.5
of Project 11).
Table 3: At Site Debris Potential - Adjustment for ARI

Event ARI
100 year
ARI < 20 year
20 year <= ARI <=200 year
> 200 year

Base Debris Potential for 100 year ARI
High
Medium
Low
Base Debris Potential for Other ARIs
Medium
Low
Low
High
Medium
Low
High
High
Medium
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4.5 Structure Geometry and Blockage Likelihood
The culvert width or bridge pier spacing is considered as the control dimension (W) for
blockage. It has relevance in terms of the length of debris material arriving at the site and
the likelihood of this material bridging the opening and triggering a blockage. The procedure
in Project 11 is to compare the structure control dimension (W) with the length of the longest
10% of material (L10) that could arrive at the site. The L10 value is estimated approximately
from sampling of typical debris loads (where available).
The blockage likelihood can be ranked from 1 to 3 depending on whether W is:
▪

less than L10 - meaning blockage likelihood is at a higher level (rank 3); or

▪

greater than 3 x.L10 - meaning that blockage likelihood is at a lower level (rank 1);
or

▪

in between L10 and 3 x L10 - meaning blockage likelihood is at an intermediate level
(rank 2)

4.6 Assessing 'Design' Blockage
The 'At Site Debris Potential' is combined with the 'Blockage Likelihood' for a structure to
determine the 'most likely' or 'design' blockage level (BDES) should a blockage form. This
is demonstrated in the following table (from Table 3.6 in Project 11).
Table 4: Most Likely (‘Design’) Blockage Levels (BDES)

Blockage Likelihood
for Structure

High

3 (High)
2 (Intermediate)
1 (Low)

100%
20%
10%

At Site Debris Potential
Medium

Low

Design Blockage (BDES)
50%
10%
0%

25%
0%
0%

4.7 Further Aspects for Assessing 'Design' Blockage
As previously outlined, Project 11 presents two different approaches (Schemes A and B) to
assess a blockage proportion when determining design flood levels. Both can be considered
and each offers some advantages. Also, it is quite reasonable to modify one or the other of
these two methods, or they can be merged and combined in an appropriate manner.
Scheme A is generally preferred for the reasons outlined previously. However, one
particular aspect of Scheme B offers benefits for assessing bridge blockage in the Wallsend
CBD area, and this relates to the clear opening height and the presence (or otherwise) of
handrails and traffic barriers. This is addressed more fully at Table 3.16 in Project 11, which
offers the following insights for assessing bridge blockage:
▪

Blockage of handrails and traffic barriers should be considered, with 100%
blockage recommended for both the ‘design’ and ‘severe’ cases (whereas Scheme A
makes no specific allowance for such blockage).
COMMENT: This seems a reasonable approach, although somewhat conservative to
adopt a 100% blanket blockage for the 'design' case. Evidence of bridge railing
blockage in the 2007 event, in particular the Tyrrell Street and Nelson Street bridges,
indicates somewhere in the range of 50-100% would be realistic (see Photos 5 and
6).
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▪

Clear opening height > 3m, use 0% blockage for the ‘design’ case with the ‘severe’
case dependent on potential for debris being wrapped around central piers (the
larger the piers the lower the risk).
COMMENT: This should be used with caution, particularly considering the blockage
evidenced for the Minmi Road bridge (clear opening height 3.46m) in the 2007 event
and the relatively high proportion of blockage adopted in the model calibration.

▪

Clear opening height <3m, use 100% blockage for the ‘severe’ case and for the
‘design’ case the blockage proportion depends on the risk of debris rafts and large
floating debris.
COMMENT: This seems a reasonable approach that is borne out by the evidence of
blockage in the 2007 event, in particular the Tyrrell Street and Nelson Street bridges
with clear opening heights of 2.03 and 2.50m respectively (see Photos 5 and 6).

It is important to note that blockage allowances are used to simulate head loss at a bridge.
Hence, bridge blockages used in calibration may be somewhat “exaggerated” to also
simulate blockages to bridge railings and surcharge flow paths around bridges, as happened
at the Tyrrell Street bridge in the 2007 flood.
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5 WALLSEND CBD FLOOD MODELLING –
GUIDELINE FOR BRIDGE BLOCKAGE
5.1 Base Debris Potential – 1% AEP Event
For the 100 year ARI event at Wallsend CBD the debris availability, mobility and
transportability have been assessed per Project 11 as shown in the table below.
Table 5: Wallsend CBD Base Debris Potential – 100 Year ARI Event

Flood Event
100 Year ARI
1

2
3

Debris
Availability1

Mobility2

Transportability3

Base Debris
Potential

Medium (M)

High (H)

Medium (M)

Medium

Based on descriptors in Table 3.1 of Project 11 debris availability is between ‘Medium’ and ‘High’.
‘Medium’ is selected.
Based on descriptors in Table 3.2 of Project 11 debris mobility is ‘High’.
Based on descriptors in Table 3.3 of Project 11 debris transportability is ‘Medium’.

The combined ranking for the 3 debris categories is ‘MHM’, and referring to Project 11
(Table 3.4) this gives a 100 Year 'base debris potential' of 'Medium' for the Wallsend CBD.
This is considered the ‘best estimate’. Low range and high range estimates are considered
below:
▪

▪

‘Lower Range estimate. Referring to the descriptors in Tables 3.1 to 3.3 of Project
11, there is little (if any) justification for Low or 'L' rankings for the 3 debris categories.
Therefore, a low rangecombined ranking for the 3 categories is considered to be
‘MMM’, which by referral to Table 3.4 in Project 11 gives a low range 'base debris
potential' of ‘Medium’ – this matches the 'best estimate' for 'base debris potential'.
‘High Range’ estimate. For debris availability the descriptors in Table 3.1 of Project
11 could produce a High or 'H' (rather than an ‘M’), as discussed in Note 1 to Table 5
above. This gives a combined ranking of 'HHM', which together with the maximum
possible ranking of ‘HHH’ give a ‘base debris potential’ for the Wallsend CBD of
'High'.

In summary, for a 100 Year ARI event in the Wallsend CBD the ‘base debris potential’ is
considered to be ‘Medium’, with a low range estimate of ‘Medium’ and a high range
estimate of ‘High’.

5.2 Base Debris Potential - Other Event Probabilities
The design events being modelled in the Wallsend CBD project are the 10 year, 100 year
and 500 year ARI floods and the Probable Maximum Flood (PMF).
Using the 100 Year ARI base debris potential of Medium, adjustments for other event
probabilities are made in accordance with Table 3, with the results shown in Table 6 below.
Table 6: Wallsend CBD Debris Potential – Events of Varying ARI

Design Event ARI
10 Year
100 year
500 Year
PMF

Wallsend CBD
Base Debris Potential
Low
Medium
High
High
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5.3 Blockage Likelihood
Using the bridge structure information in Table 2 and applying the approach in Section 4.5,
the blockage likelihood for the Wallsend CBD bridges is shown in the following table.
Table 7: Blockage Likelihood Based on Control Dimensions (W) and Debris Lengths (L10)

Tyrrell St (3 spans)

3, 5, 8

Representative
Debris Length2
(L10)
m
5-7

Nelson St (2 spans)

4, 4

5-7

15-21

3

3, 2, 6

5-7

15-21

3

9, 9

5-7

15-21

2

Bridge Structure

Boscawen St (3 spans)
Minmi Rd (2 spans)
1
2

Control
Dimensions (W)1
m

3 x L10
m

Blockage
Likelihood

15-21

3

Control dimension (W) is the representative opening width of each span, also referred to as ‘clear span’.
L10 debris lengths are assumed.

Without undertaking rigorous debris sampling, there is some argument that the L10 values in
Table 7 could be on the high side. On the other hand, considering the substantial trees
causing blockage in the 2007 event at the Tyrrell Street and Minmi Road bridges (see
Photos 5 and 6), and the known blockages caused by cars in other catchments during the
2007 event, there is an argument to say these L10 values could even be on the low side. On
balance the L10 values in Table 7 are considered reasonable considering the available
photographic evidence for the 2007 event, and subject to possible amendment if and when
more detailed debris information becomes available following future floods.
Referring to Table 7, the 3 bridges upstream of Minmi Road have a control dimension (W)
for all bridge spans that are similar to or less than the L10 value. Hence, the blockage
likelihood is expected to be high (ranking 3) for all bridge spans. For the Minmi Road
bridge, with two 9 m spans, the control dimension (W) for each span is expected to be
greater than L10 but significantly less than 3 x L10. Hence the blockage likelihood is expected
to be at the intermediate level (ranking 2).

5.4 Estimates of ‘Design’ and ‘Severe’ Blockage Levels
Two approaches for assessing the 'design' level of blockage have been considered in
Section 4.0, utilising features of both Schemes A and B in Project 11. For the Wallsend CBD
the implications of this are addressed in Sections 5.4.1 and 5.4.2 below.

5.4.1 Based On Clear Opening Height (H) and Bridge Railings
Using the approach outlined in Section 4.7 (relates to the clear opening height of the
bridges and the bridge railings – per Scheme B in Project 11) ‘design’ and ‘severe’
blockage levels have been determined as shown in Table 8, with the 2007 calibration
bridge blockage shown for comparison.
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Table 8: ‘Design’ & ‘Severe’ Blockage for Wallsend CBD Bridges (per Scheme B)

Bridge
Structure

Component

'Design'
Blockage Level

'Severe’
Blockage Level

2007 Calibration
Blockage1

Tyrell Street

Bridge Openings (h =2.03m)
Railings

50%
100%

100%
100%

92%

Nelson Street

Bridge Openings (h=2.50m)
Railings

50%
100%

100%
100%

84%

Boscawen Street

Bridge Openings (h=3.48m)
Railings

0%
100%

50%
100%

27%

Minmi Road

Bridge Openings (h=3.46m)
Railings

0%
100%

50%
100%

60%

1

2007 calibration bridge blockage provided for comparison.

5.4.2 Based on Debris Potential and Blockage Likelihood
Using the approach outlined in Sections 4.4, 4.5 and 4.6 (per Scheme A in Project 11)
the blockage likelihood (refer Table 7) is combined with the base debris potential (refer
Table 6), to determine 'design' blockage levels for varying event probabilities (per the
approach in Table 4). Results are shown in Table 9 below.
Table 9: ‘Design’ Blockage (BDES) for Wallsend CBD Bridges (per Scheme A)

Design Event
Debris Potential
Bridge Structure
Tyrrell St (Blockage likelihood 3)
Nelson St (Blockage likelihood 3)
Boscawen St (Blockage likelihood 3)
Minmi Rd (Blockage likelihood 2)

10 Year
ARI
Low

25%
25%
25%
0%

100 Year
ARI
Medium

500 Year
ARI
High

Design Blockage (BDES)
50%
100%
50%
100%
50%
100%
10%
20%

PMF
High

100%
100%
100%
20%

Tables 8 and 9 provide two alternative estimates of 100 Year ARI ‘design’ blockage for
the Wallsend CBD bridges. Table 8 also provides an estimate for ‘severe’ blockage,
while Table 9 also provides ‘design’ blockages for other event probabilities.
The 100 Year ARI ‘design’ blockage estimates are discussed in Sections 5.4.3 with
appropriate values adopted for each bridge. ‘Design’ blockages for other event
probabilities are addressed in Section 5.4.4. A summary of all adopted ‘design’
blockages is then provided in Section 5.4.5 and ‘severe’ blockage estimates are
discussed in Section 5.5.

5.4.3 Recommended ‘Design’ Bridge Blockage – 100 Year ARI Event
The ‘design’ blockage estimates using the two approaches (Schemes A and B) are
discussed with comparison also made to the blockages used for the 2007 event
calibration. The ARI of this event is of similar order to the 100 Year ARI.
Tyrrell Street bridge. Based on the clear opening height (h), Table 8 gives a 'design'
blockage of 50%, with bridge railings to be 100% blocked. Based on debris potential
and blockage likelihood, Table 9 gives a design blockage of 50%. Hence the two
methods both give a design blockage of 50%.
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The current flood modelling does not explicitly allow for the blockage of bridge railings.
To take some account of this, a bridge blockage greater than 50% is warranted.
Further, it is noted that extensive blockage of the bridge railing is likely based on railing
geometry including the suspended pipe on the upstream side and photographic
evidence from the 2007 event. Therefore a design blockage of 70% is considered
reasonable. This compares with the 92% blockage used when calibrating to the 2007
event (67% used in DHI, 2008).
Nelson Street bridge. Using the clear opening height (h), Table 8 gives a 'design'
blockage of 50%, and bridge railings 100% blocked. Based on debris potential and
blockage likelihood, Table 9 gives a design blockage of 50%. Hence the two methods
both give a design blockage of 50%.
The current flood modelling does not explicitly allow for the blockage of bridge railings.
To take some account of this, a bridge blockage greater than 50% is warranted.
Further, it is noted that extensive blockage of the bridge railing is likely based on railing
geometry and photographic evidence from the 2007 event. Therefore a design
blockage of 70% is considered reasonable. This compares with the 84% blockage
used when calibrating to the 2007 event (60% used in DHI, 2008). This bridge has
limited openings and is downstream of the nearby Tyrrell Street bridge that would be
expected to trap considerable debris, and hence there is an argument that the design
blockage for the Nelson Street bridge could be less than the Tyrrell Street bridge.
However, with limited opportunity for surcharge flow around this bridge and the
significant potential for bridge railings to become blocked, a similar design blockage
level to the Tyrell Street bridge is not unreasonable.
Boscawen Street bridge. Using the clear opening height (h), Table 8 gives a 'design'
blockage of 0%, and bridge railings 100% blocked. Based on debris potential and
blockage likelihood, Table 9 gives a design blockage of 50%. Hence the two methods
give a design blockage of between 0% and 50%.
The current flood modelling does not explicitly allow for the blockage of bridge railings.
To take some account of this, a bridge blockage greater than 0% is indicated. Further, it
is noted that blockage of the bridge railing is less likely than for the Tyrrell Street and
Nelson Street bridges based on the quite 'open' railing geometry on the upstream side
and no direct photographic evidence from the 2007 event of major railing blockage.
Therefore a design blockage of 25% at the mid-point of the 0-50% range is considered
reasonable. This compares with the 27% blockage used when calibrating to the 2007
event (22% used in DHI, 2008). Although this bridge has limited openings for some
spans, it likely experiences less blockage than the nearby Tyrrell Street and Nelson
Street bridges because debris tends to be trapped by these two bridges that are
upstream of Boscawen Street.
Minmi Road bridge. Using the clear opening height (h), Table 8 gives a 'design'
blockage of 0%, and bridge railings 100% blocked. Based on debris potential and
blockage likelihood, Table 9 gives a design blockage of 10%. Hence the two methods
give a design blockage of between 0% and 10%.
The current flood modelling does not explicitly allow for the blockage of bridge railings.
To take some account of this, a bridge blockage greater than 0% is certainly warranted
and greater than 10% is considered reasonable. Further, it is noted that extensive
blockage of the bridge railing is likely based on railing geometry although there is no
direct photographic evidence from the 2007 event to confirm this aspect and in fact
based on the 2008 flood study (DHI, 2008) this bridge would not overtop in the 100 year
ARI event.
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Accordingly, a design blockage of 20% is considered justified as a first assessment.
However, it is noted that a 60% blockage has been used when calibrating to the 2007
event (64% used in DHI, 2008). There is in fact photographic evidence of a major
blockage (very large tree) in the 2007 event which supports the higher values used in
the model calibration. Blockage by this large tree in 2007 can be argued as just a
chance event and unlikely to occur again, however it is noted that for the smaller 1988
event a blockage of 86% has been used in the model calibration (87% used in DHI,
2008). It is understood the ARI of the 1988 event is somewhat less than the 20 Year
ARI. Therefore, on balance it is considered prudent to adopt a 100 Year ARI bridge
blockage higher than the initial assessment of 20%, and closer to the 60% blockage
used for the 2007 calibration event. A design blockage of 50% is therefore considered
reasonable.

5.4.4 Recommended ‘Design’ Bridge Blockage - Other Event Probabilities
Only Scheme A specifically addresses other design event probabilities. Based on this
approach 'design' blockage levels for the other event probabilities of interest (10 Year,
500 year and PMF) are addressed below for the four CBD bridges.
Tyrrell Street bridge. The Scheme A approach indicated a 'design' blockage level for
the 100 Year ARI event of 50%, as well as 25%, 100% and 100% respectively for the
other event probabilities. A 70% bridge blockage has been adopted for the 100 Year
ARI. Appropriate 'design' blockages for the other event probabilities are considered to
be 35%, 70% and 70% respectively. It is considered to be unrealistically conservative
to recommend 'design' blockages of 100% for the 500 year ARI and PMF events.
Furthermore, if ‘design’ 500 year ARI and PMF blockage is 100% there would be little
flood mitigation benefit in the these events from modifying the bridge, even though logic
would dictate otherwise.
Nelson Street bridge. The Scheme A approach indicated a 'design' blockage level for
the 100 Year ARI event of 50%, as well as 25%, 100% and 100% respectively for the
other event probabilities. A 70% bridge blockage has been adopted for the 100 Year
ARI. Appropriate 'design' blockages for the other event probabilities are considered to
be 35%, 70% and 70% respectively. It is considered to be unrealistically conservative
to recommend 'design' blockages of 100% for the 500 year ARI and PMF events.
Furthermore, if ‘design’ 500 year ARI and PMF blockage is 100% there would be little
flood mitigation benefit in the these events from modifying the bridge, even though logic
would dictate otherwise.
Boscawen Street bridge. The Scheme A approach indicated a 'design' blockage level
for the 100 Year ARI event of 50%, as well as 25%, 100% and 100% respectively for the
other event probabilities. A 25% bridge blockage has been adopted for the 100 Year
ARI. Appropriate 'design' blockages for the other event probabilities are considered to
be 10%, 50% and 70% respectively. It is considered to be unrealistically conservative
to recommend any higher 'design' blockage for the 500 year ARI and PMF events, for
example 100% as indicated by the Scheme A approach. Furthermore, if ‘design’ 500
year ARI and PMF blockage is 100% there would be little flood mitigation benefit in the
these events from modifying the bridge, even though logic would dictate otherwise.
Minmi Road bridge. The Scheme A approach indicated a 'design' blockage level for
the 100 Year ARI event of 10%, as well as 0%, 20% and 20% respectively for the other
event probabilities. A 50% bridge blockage has been adopted for the 100 Year ARI.
Appropriate 'design' blockages for the other event probabilities are considered to be
25%, 70% and 70% respectively. It is considered to be unrealistically conservative to
recommend any higher 'design' blockage for the 500 year ARI and PMF events. Further,
if a conservative 100% 'design' blockage was used the Minmi Road bridge (and road
Wallsend CBD Flood Modelling – Bridge Blockage Guideline 30011523 | Revision No. B |
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embankment) would form a significant control with a very substantial change in flood
extent and hazard to be depicted on flood maps. Also, with ‘design’ 500 year ARI and
PMF blockage of 100% there would be little flood benefit in these events from modifying
the bridge, even though logic would dictate otherwise.

5.4.5 Recommended ‘Design’ Bridge Blockage – Summary
Collating the information from Sections 5.4.3 and 5.4.4, gives the summary of adopted
‘design’ bridge blockages shown in Table 10 below.
Table 10: Recommended ‘Design’ Blockage for Wallsend CBD Bridges

Design Event
Bridge Structure
Tyrrell Street
Nelson Street
Boscawen Street
Minmi Road

10 Year
ARI

100 Year
ARI

500 Year
ARI

PMF

Recommended ‘Design’ Bridge Blockage
35%
70%
70%
35%
70%
70%
10%
25%
50%
25%
50%
70%

70%
70%
70%
70%

5.4.6 Risk Implications – 'Severe' Blockage And Sensitivity Testing
Where the consequences of a 'severe‘ blockage are very high it is suggested in Project
11 that risk be assessed using a 'severe' level of blockage for the design event rather
than an ARI neutral 'design' blockage. This process is described further in Table 11
below (from Table 3.8 of Project 11).
Table 11: Risk Based Blockage Assessment

Consequence of ‘Severe’ Blockage

Very High

High

Moderate

Low

Very Low

Blockage ‘Level’ for Assessing Risk

Severe

Design

Design

Design

0%

Without further data on the risk implications of bridge blockage in the Wallsend CBD, it
is suggested that the consequence of 'severe' blockage for the four CBD bridges is in
the range of Moderate to High. Using Table 11 above, this means that a 'design' level of
blockage is also appropriate to assess the risk implications (consequences) of blockage.
SMEC's engagement includes sensitivity testing for the 100 year ARI event, and it is
recommended that a 'severe' level of blockage be examined during this sensitivity
testing for the Wallsend CBD project. Project 11 suggests that as an interim value, a
blockage level of twice the 'design' level would represent a reasonable value for such an
improbable but possible 'severe' blockage. Hence, using the adopted ‘design’ blockage
levels of Table 10 and doubling these, gives the ‘severe’ blockage levels shown in Table
12 below.
Table 12: Recommended ‘Severe’ Blockage for 100 year ARI Sensitivity Testing

Bridge Structure
Tyrrell Street
Nelson Street
Boscawen Street
Minmi Road
1
2

Recommended 100 Year ARI 'Severe' Blockage1
100%
100%
50%
70%2

100% is the maximum blockage possible.
100% as indicated by Project 11 approach not used for Minmi Road, as it is considered
unrealistically conservative.
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As indicated in Note 2 of the above table it is considered unrealistically conservative to
use a 'severe' blockage level of 100% for the Minmi Road bridge. This would be the
same 'severe' blockage as recommended for the Tyrrell Street and Nelson Street
bridges that are in reality significantly more prone to blockage than the Minmi Road
bridge. Also, for a 'severe' blockage level of 100% the Minmi Road bridge (and road
embankment) would form a significant control with a very substantial and overly
conservative flood extent and hazard resulting.
Assessing ‘severe’ blockage during sensitivity testing will give a ‘ high range’ estimate
for design flood levels and the risk implications of blockage.
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6 CONCLUSION
Project 11 outlines two different approaches for assessing bridge blockage, and both offer
some advantages. The recommendation in Project 11 is that both be given consideration
and one or other of these two methods can be modified and adopted, or they can be merged
and combined in an appropriate manner. Based on the two approaches in Project 11,
estimates have been made of the magnitude of ‘design’ (i.e. ARI neutral) blockage for the
range of event probabilities being considered in the Wallsend CBD flood modelling.
For the 100 Year ARI event the following ‘design' blockages are recommended:
▪
▪
▪
▪

Tyrrell Street bridge – ‘design’ blockage of 70% in the 100 Year ARI event
Nelson Street bridge – ‘design’ blockage of 70% in the 100 Year ARI event
Boscawen Street bridge – ‘design’ blockage of 25% in the 100 Year ARI event
Minmi Road bridge – ‘design’ blockage of 50% in the 100 Year ARI event

Design blockages have also been established for the other event probabilities being
modelled, namely the 10 Year, 500 Year and PMF events. Table 10 provides a complete
summary of adopted bridge blockages for all design event probabilities.
A review of the risk implications of blockage has been made, including when to consider and
how to quantify 'severe' levels of blockage.
It is expected that the bridge blockages recommended in this guideline will for some areas of
the Wallsend CBD result in higher design flood levels under existing conditions, compared
with predictions from the 2008 study.
It is also anticipated that where higher existing conditions flood levels are predicted, future
bridge removal or upgrade options will show higher benefits than is the case presently
(assuming any bridge upgrade option is shown to have a lower risk of blockage). This would
then correctly show an increased benefit/cost ratio for the proposed mitigation works.
It is worth noting that Project 11 signs off with the following statement in its Conclusion:
"While the report has gathered relevant data and drawn conclusions from
this data, there are still considerable uncertainties and further research will
be needed to improve these recommendations."
The work in Project 11 will no doubt undergo refinement in the future. Likewise this
discussion paper and guideline will need to reviewed and updated where required, as more
data on blockage and its consequences becomes available, particularly site specific data for
the Wallsend CBD area. For example, given the lack of currently available data no attempt
has been made to assess the specific location and timing of debris/ blockage that could
occur at the four CBD bridges, let alone whether this could have significant implications for
flood behaviour in the Wallsend CBD.
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APPENDIX A – FIGURES
1 – 100 year ARI Flood – Sensitivity to Blockages (from DHI, 2008 Figure F2(b))
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Figure 1: 100 year ARI Flood - Sensitivity to Blockages

Wallsend CBD Flood Modelling – Bridge Blockage Guideline 30011523 | Revision No. B |

APPENDIX B
PHOTOGRAPHS
1 – Tyrrell Street bridge – from upstream
2 – Nelson Street bridge – from upstream
3 – Boscawen Street bridge – from upstream
4 – Minmi Road bridge – from upstream
5 – Tyrell Street bridge after 2007 flood - showing remnant blockage by debris and large tree
(including “out-of-bridge” blockage)
6 – Minmi Road bridge after 2007 flood – showing remnant blockage by large tree
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1 - Tyrrell Street bridge - from upstream
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2 - Nelson Street bridge - from upstream
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3 - Boscawen Street bridge - from upstream
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4 - Minmi Road bridge - from upstream
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5 - Tyrell Street bridge after 2007 flood - showing remnant blockage by debris and large tree
(including “out-of-bridge” blockage)
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6 - Minmi Road bridge after 2007 flood - showing remnant blockage by large tree
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1 INTRODUCTION
SMEC have undertaken a structural assessment of buildings identified by Newcastle City
Council for acquisition and demolition as part of the Wallsend Floodplain Risk
Management Plan (FRMP) feasibility study and implementation strategy.
The structural stability assessment of designated buildings completed earlier in the study
was used together with the hydraulic modelling results to review the structural adequacy
of identified critical building elements and to assess (for the preferred option) designated
buildings and other buildings on the floodplain. Subsequently Building Assessment
Guidelines were prepared. Also, a general guideline on building assessment needs and
likely strengthening requirements was prepared, which will allow the identification of
structures requiring further structural assessment.
As part of this Structural Assessment the following were undertaken:
 Literature review to determine structural assessment criteria
 Development of preliminary assessment criteria in order to allow for structural
inspection
 Visual inspection and a qualitative assessment of existing buildings for specified
Annual Exceedance Probabilities (AEP) and Probable Maximum Flood events for
existing and “Option 2” channel conditions
 Preparation of guidelines for building assessment and strengthening
 Determination of loads
 Determination of structural capacity
 Literature review of protection options for buildings
 Strategies to minimise the risk of building collapse
 Preparation of Guidelines for hazard reduction and building strengthening
 Preparation of General guidelines for building additional to those designated for
assessment
 Structural assessment of designated buildings for existing and Option 2 channel
conditions
 Assessment for Progressive failure

1.1 Background to Assessment
The magnitude of the flood hazard in the Wallsend Commercial Centre is demonstrated in
the following FRMP quote:
"The Wallsend catchment is subject to flash floods which allow very little time
for mobilisation and assistance by external emergency management
resources. The safety of people will rely entirely on the cognisance of
individuals.
Wallsend Floodplain: Structural Assessment30011523  Revision No. 1A  27 February 2015
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On a busy day, in the Commercial Centre, thousands of lives could be at risk
in the event of an extreme flash flood. The safety of these individuals will
depend upon people seeking onsite refuge which is safe and secure, or on
heeding and acting immediately on warnings.'
The magnitude and rapidity of flooding in the Wallsend Commercial Centre, as well as the
magnitude of flood forces on buildings and the criticality of strengthening buildings to
withstand such forces, is highlighted in the following FRMP statement:
“While the probable maximum flood is extremely rare it is an indicator of the
ultimate affect that a flood can have on a community. In the Wallsend
Catchment flash floods can occur with no effective warning since presently
available flood warning systems cannot be solely relied on to save people
since it is not fail safe and since it cannot always provide sufficient warning for
large numbers of people to escape to high ground, leaving them trapped with
no escape. The larger floods can rapidly envelop buildings with deep and
swiftly flowing water which is too dangerous for self-directed evacuation by
wading. People can be trapped in buildings with the enclosing floodwater
rapidly increasing in energy to the point where the buildings can sustain
extensive structural damage. Many buildings could collapse, drowning those
trapped in them. The rapid escalation of the energy of the enclosing waters
means that it would be extremely dangerous for rescue attempts."
Against this background, various buildings were designated in the Brief for possible
acquisition and demolition as part of the FRMP implementation works being investigated
in the current study.
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2 LIMITATIONS OF THIS REPORT
Given the purpose of this report, to provide input for the FMRP Feasibility Study, the
report has a limited scope. Limitations for this report are as follows:
 Full structural analysis of buildings has not been undertaken
 Guidelines presented are general guidelines only and should not be applied without
proper structural and hydraulic assessment
 No assessment has been undertaken for bridges or culverts
 No assessment has been undertaken of any services such as power, water, sewer
drainage, etc
 Flood modelling involves averaging predicted floodwater depths and velocities, and
there is variability in actual values

Wallsend Floodplain: Structural Assessment30011523  Revision No. 1A  27 February 2015
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3 LITERATURE REVIEW
A literature review was undertaken to determine assessment criteria for buildings
subjected to flood loading. The literature reviewed included standards, industry guidelines
and internationally published documentation.
The Australian Building Code Board (ABCB) has developed the standard “Standard for
Construction of Buildings in Flood Hazard Areas” as well as an accompanying handbook.
This standard was adopted into the BCA in 2013. The requirements in ABCB – Standard
for Construction of Buildings in Flood Hazard Area covers most flood hazard situations
however the deemed to satisfy provisions are not applicable for areas with water velocities
are greater than 1.5 m/s and in some cases where flood depths are greater than 1 m. For
buildings outside of these limits, further engineering analysis is required as is undertaken
in the development of Assessment Guidelines in this report.
In addition to the ABCB Standard for Construction of Buildings in Flood Hazard Areas
other documentation for guidance on buildings in flood hazard areas in Australia is
available and should be used for the structural assessment of buildings. These
documents are as follows:
 Suite of three guidelines produced by the Hawkesbury-Nepean Floodplain
Management Steering Committee (HNFMSC), 2007
 Reducing Vulnerability of Buildings to Flood Damage
 Managing Flood Risks through Planning Opportunities
 Designing Safer Subdivisions
 Floodplain Development Manual, 2005, Office of Environment and Heritage (OEH)
 Newcastle Council Development Control Plan – Flood Management Section
The following were determined in the literature review for structural assessment criteria:
 Design requirements to the Building Code of Australia and Australian Standards





Limit State Design
Load case combinations
Design Loads
Structural Capacity

 An understanding of flood water forces
 Secondary issues that, although do not cause an initial structural failure, can cause
structural deterioration
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4 SITE INSPECTION AND BUILDING CONDITION
ASSESSMENT
A site inspection was undertaken to determine the building construction type and condition
of the 10 buildings designated by Newcastle Council for acquisition and/or demolition.
In undertaking site inspections, preliminary assessment criterion were developed that
were suitable to categorise elements based on engineering judgment from visual
inspection. This allowed for the following to be achieved:
 Avoid generalisations being made for assessment or recommendations not specific
to building construction types within the Wallsend Commercial Centre
 Understanding of buildings and surrounding structures and associated flood levels
and velocities. Given flood conditions for the Wallsend Flood Plain sit outside of the
ABCB Standard for Construction of Buildings in Flood Hazard Areas, additional
information may be required particularly to determine the possibility of localized
increases in flood forces
The assessment criteria developed to carry out visual inspections were as follows:
 Flood depth and velocities the building is subjected to for 1:100 and PMF events
 Footing/Slab type/floor type
 General construction type
 Materials affected by flooding (specifically internal linings and flooring)
(e.g. particle board, insulation, etc)
 Internal wall orientation to flows
 Ground condition – potential for ponding or scouring
 Wall openings and orientation to flows
 Existence of any basements
 Existence of any tanks
 Existing Structural defects – cracking, movement, deterioration, etc
 Signs of previous scour
 Surrounding and attached structures such as awnings, balconies and retaining walls
 Wall types or flooring types potentially trapping water
For other buildings within the Wallsend Floodplain it is recommended that a similar
assessment criterion be used when undertaking building structural assessments for
flooding.
From our site inspection building types consisted of low-rise residential, commercial and
industrial construction of varying condition and age and were typically of what can be
termed as “light construction”. A copy of the report from our site inspection is contained in
Appendix H.
Wallsend Floodplain: Structural Assessment30011523  Revision No. 1A  27 February 2015
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All the sites had at least some full brick construction, and most had low level glazing and
awnings. The following table summarises the ground floor elements types identified in the
buildings.
Table 1 – Ground Floor Element Types
Ground Floor Element Types
Approx.
Building
Height (m)

Concrete
Block

Masonry

32 Tyrrell Street

4

X

X

34-36 Tyrrell Street

6

X

X

61 Nelson Street

6

X

X

X

63-65 Nelson Street

6

X

X

X

X

67 Nelson Street

4

X

X

X

68 Nelson Street

6

X

X

X

69 Nelson Street

6

X

X

71-73 Nelson Street

4

X

X

Site

Clad
Wall

Glazing
(window/
door)

Roller
Door

X

X

Awning

X
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5 IDENTIFICATION OF CRITICAL STRUCTURAL
ELEMENTS FOR BUILDINGS
Critical structural elements for individual buildings were identified during our site
inspection and confirmed following a review of the hydraulic analysis results. Identified
ground floor critical elements for the buildings of interest are presented in Table 2.
Table 2 – Ground Floor Critical Element Types
Site
32 Tyrrell Street

34-36 Tyrrell Street

Critical Element

Element
Height (m)

Unreinforced blockwork on side wall

4

Single skin masonry at rear

4

Single skin masonry in carport

2.4

Masonry Piers

-

Combined stud and masonry wall (existing excessive lean)

-

Rock retaining wall and hydrostatic pressure behind wall

-

Full masonry wall

3

Balcony propped on channel concrete lining

-

Stud wall at rear (global stability may also be an issue)

3

Full masonry wall side wall near bridge

3

67 Nelson Street

Full masonry rear of building

3

69 Nelson Street

Full masonry wall

3

71-73 Nelson Street

Full masonry wall

3

68 Nelson Street

Full masonry wall on side near channel

3

61 Nelson Street

63-65 Nelson Street

Height of masonry wall for single storey buildings is taken as the distance from the Damp
Proof Course (DPC) to top of masonry wall. For double storey buildings the height is
taken as the distance from the DPC to the first floor level. Where the DPC cannot be
located the height of the DPC is approximated to be at the finish ground floor level.
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6 GUIDELINES FOR BUILDING ASSESSMENT
Guidelines have been prepared for structural assessment of buildings identified for
assessment in the Wallsend Commercial Centre area. These guidelines are also suitable
for assessment of other buildings within the Wallsend floodplain for determination of
strengthening requirements.
The guidelines have been developed with reference to the ABCB (Australian Building
Code Board) “Standard for Construction of Buildings in Flood Hazard Areas” as well as
other applicable Australian Standards.
As required to by the “Standard for Construction of Buildings in Flood Hazard Areas”
guidelines have been prepared based on “limit state design” methods where structural
elements are assessed with acceptable probabilities of failure (often referred to as
acceptable levels of reliability).

6.1 Limit State Design
Limit State Design methods are considered state-of-the-art for structural design and have
replaced the older concept of permissible (or working) stress methods. A limit state is a
point where the structure no longer meets its design criteria such as strength,
serviceability, stability, etc. with acceptable probabilities of failure (often referred to as
acceptable levels of reliability).
Load case combinations for limit state design are defined in AS1170.0 Structural Design
Actions Part 0: General Principles. Load combinations in addition to those specified in
AS1170.0 are presented in the Construction of Buildings in Flood Hazard Areas standard.
Load case combinations presented in the ABCA Standard for Construction of Buildings in
Flood Hazard Areas are as follows.
(1)
(2)
Where:
G = dead load
Q = live load
Fl = flood related actions including hydrostatic, hydrodynamic, wave and impact
forces

c = combination factor for imposed actions specified in AS1170.0
Wu = ultimate wind action
YF = flood load factor presented in Construction of Buildings in Flood Hazard Areas
standard based on flood event annual probability of exceedance. For the
current assessment a factor of 1.0 is to be used. It is noted that typically a
freeboard of 300 mm additional is applied to flood and afflux levels to allow for
localised height increases or wave action.
Wallsend Floodplain: Structural Assessment30011523  Revision No. 1A  27 February 2015
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6.1.1 Shelter In Place Design Requirements
Where a section of a building is required to provide flood refuge (i.e. “shelter in place”)
these sections of the building require classification as importance level 4 structures to the
Building Code of Australia. Given an importance level classification of 4, design
requirements would be required as follows:





Wind loading for an Annual Probability of Exceedance of 1 in 2000.
Flood forces for the PMF Event
Impact forces from any debris, including debris from collapse of the surrounding
structure(s)
Ensure that debris/collapse of the surrounding building cannot impact on people
within the flood shelter

6.2 Floodwater Forces
Forces that floodwaters exert on a suburban structure, and require consideration for
building assessment and strengthening design, are as follows:
 Hydrostatic forces (lateral and vertical) associated with pressures of still water,
which increase with depth
 Hydrodynamic forces associated with pressures due to the energy of moving water
 Impact forces associated with floating debris moved by water
 Wave forces
 Buoyancy forces
 Unbalance forces on whole of structure

6.2.1 Hydrostatic Forces
Hydrostatic pressures on walls are of concern when there is a difference in water level on
one side of the wall to the other, thereby creating unbalance forces.
A difference in water level can be caused by some of the following:
 Water being restricted from entering the building
 Wave actions or water depth increases due to localised hydraulic features (typically
allowed for by the use of a freeboard level)
 Increase of water depth to due to an obstruction in moving water (known as afflux)
Where wet proofing (discussed later) of a building is provided it is believed that for the
buildings under consideration, and their proximity to the channel, an unbalanced
hydrostatic pressure equivalent to the free board level should be allowed for when
considering wall loading. Typically an assumed freeboard level is 0.3 m, however this
may need to be increased depending on localised conditions.
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6.2.2 Hydrodynamic Forces
AFFLUX
Afflux is the build-up of water that occurs on the upstream side of an obstruction in moving
water. Although the hydraulic model includes afflux in the analysis the used grid mesh of
4 m spacing does not allow for determination of localised water level increase adjacent to
buildings. Therefore, the water height increase, or afflux, is required to be determined on
walls perpendicular to the direction of flow. For velocities less then 3 m/s the
hydrodynamic force is typically taken as being uniform with the an increase in depth due
to afflux calculated as follows:
(3)
Where:
Afflux = depth of water (m)
Cd = Drag coefficient
g = density of water (kg/m3)

 = velocity of water (m/s2)
Drag coefficients for walls of varying with and depths of water are presented in Reducing
Vulnerability of Buildings to Flood Damage (HNFMSC 2007).
The discretisation/grid mesh used in hydraulic analyses is not always suitable to provide
flood levels in close proximity of buildings considering afflux. Therefore, afflux is required
to be determining when considering flood forces on buildings.
Afflux was calculated using the following function approximated from values presented in
Reducing Vulnerability of Buildings to Flood Damage (HNFMSC 2007).
(4)
Where:
Cd = Drag coefficient for afflux
w = width of wall (a standardised wall width of 10 m was used for calculations in
this report as this was believed to be a suitable approximation given flow
direction, orientation of critical elements and surrounding buildings)
h = water depth
It is noted that a different method of calculating afflux is presented in the ABCB standard.
Given flood depths and velocities within the Wallsend Flood Plain the method presented in
the ABCB standard is not suitable.
In preparing damage curves presented in Section 6.4 afflux was calculated using the
above equation for a wall width of 10 m. Afflux for varying depths and velocities is
presented in Figure 1 for a wall width of 10 m. It is noted that for damage functions
presented in Reducing Vulnerability to Buildings (HNFMSC 2007) and the Flood Plain
Wallsend Floodplain: Structural Assessment30011523  Revision No. 1A  27 February 2015
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Development Manual (OEH 2005) afflux is required to be calculated prior to using those
damage curves.
Figure 1 –Afflux for 10 m wide wall
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IMPACT FORCES
During flood events objects that are mobilised by flood water (e.g. logs, cars, trolleys,
building debris, etc.) can impact on adjacent, or downstream, buildings. It is particularly
noted that even cars located with garages can become buoyant and impact on adjacent
walls. Impact forces can be calculated as follows:
(5)
Where:
Fi = flood impact forcem = mass of impact object = velocity of watert= duration of
impact (s), typically suggested to be taken as 1 second however refer below
The duration of impact t is dependent on the structural stiffness of the object being
impacted. Given the differences between construction elements used in Australia it is
believed that the assumption to use a value of t = 1s may not be appropriate. However,
other than calculating the global stiffness of the building and the composite element being
impacted, little information/guidance is available for the estimation of impact duration. The
City of Honolulu Building Code and the FEMA (Federal Emergency Management Agency)
Coastal Construction Manual present the following guidance for impact duration on walls
and are recommended for use when undertaking structural assessments of buildings.
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Table 3 – Duration of Impact on Walls
Duration of Impact (seconds)
City of Honolulu Building Code

FEMA Coastal Construction
Manual

1

0.7 - 1.1

Steel

0.5

-

Reinforced Concrete

0.1

0.2 - 0.4

-

0.3 – 0.6

Construction Type
Wood (i.e. clad timber frame)

Concrete Masonry

In assessment of impact forces consideration should also be given to potential impacts
from building debris should a failure of a building occur upstream.
For impact loading it has been considered that for low water depths (less than 0.6 m) the
potential for dense objects to become buoyant and impact on the structure is unlikely. In
considering the worst type of impact loading the likelihood of a vehicle impact on structural
elements when water levels are adequate to allow vehicle to become buoyant are quite
high given the building proximity to car parking areas.
In determining estimates for depths at which vehicles become buoyant Engineers
Australia Australian Rainfall and Runoff Project 10: Appropriate Safety Criteria for
Vehicles – Literature Review was utilised. This document provides a review of previously
published documentation of vehicle stability during flooding. In reviewing this document it
has been estimated that vehicles can be mobilised sufficiently to cause impact damage at
a depth greater than 0.6 m. For the current analysis an average vehicle mass of 1,350 kg
was used for determination of vehicle impact loads. Estimated vehicle impact forces using
above presented de-acceleration rates are presented in Figure 2.
Figure 2 – Vehicle Impact Forces
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For impact loading of stud walls the vehicle impact loads have been distributed over
4 studs given the potential of cladding to distribute the load.
For impact loading of a masonry wall the effective width for a vertical one-way span is
taken as follows.
(6)
Where:
bef = effective width of wall for analysis
a = perpendicular distance to nearest support
H = Height of wall (distance between supports)

6.2.3 Unbalanced Forces on Whole of Structure
Unbalanced forces on the structure as a whole need to be considered as these can cause
either racking of the building or movement of the whole building (i.e. movement off piers).
It is noted for residential buildings that wall linings, such as plasterboard, are typically
included in the calculation for the braced capacity of the structure. For building subjected
to flood water plasterboard can lose strength when wet and should not be relied on to
provide bracing to the building. Therefore, for buildings where design has not been
undertaken for flooding, it is likely that additional flood resistant bracing will need to be
retrofitted.

6.2.4 Scour
For velocities of 1.5 m/s or greater, scour of clay materials can occur causing undermining
of footings or channel lining. If other ground conditions or fill is present, scour can occur
at substantially lower velocities. Table 4 shows water velocities at which scour can occur
for different soil types.
Table 4 – Scour
Soil Type

Water Velocity (m/sec)*

Clay (up to 0.002 mm dia) non-dispersive

1.5

Silt (0.002 – 0.06 mm dia)

0.6

Sand (0.06 – 2 mm dia)

0.2

Gravel (2mm – 20 mm dia)

1.0

Cobbles (20 – 100 mm dia)

3.0

*

Taken from Reducing Vulnerability of Buildings to Flood Damage, 2006

Given building locations in relation to channel consideration should be given to channel
condition and potential scour.
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6.3 Wind Loading
Wind loading was found to be nominal when considering the magnitude/variability of flood
forces and the buildings under consideration and location. However, wind loading on a
building should be assessed to determine requirements for bracing of the building.

6.4 Structural Capacity – Failure Curves
Failure curves are typically used to indicate the point at which damage (structural and
aesthetic) can occur given a specified flood depth and water velocity based on balanced
hydrostatic forces. Failure (or damage) curves in various references were reviewed and,
based on these, failure curves were prepared that are specific to the age and condition of
the buildings in the Wallsend Commercial Centre. Failure curves have been developed to
determine the suitability of critical structural elements. For damage curves presented
afflux is not required to be determined as this has been included.

6.4.1 Current Australian Standards
Given the age of the structures inspected it is common for changes in Australian
Standards to occur subsequent to building construction. Although it is not a requirement
to bring existing structures up to current code requirements, when undertaking new works
(i.e. strengthening) it is prudent to undertake these works in accordance with current
design standards as well as determine impacts on the existing structure.

6.4.2 Structural Configuration for Analysis
MASONRY WALLS
Given low capacities of masonry walls when subjected to hydrostatic forces damage
curves presented have been based on the provision of wet flood proofing for all buildings.
The configuration of masonry walls used for preparation of damage curves is as follows:
 Installed Damp Proof Course (DPC) allowing for pin connection at base of wall
 Structural height of wall is from DPC to top of wall or first floor level
 DPC level was taken as finished floor level
 Masonry ties have been assumed to have deteriorated (refer below)
 Given the age of the buildings no steel mullions are located within full masonry
cavity (as required by current BCA requirements) therefore external masonry skin is
in one way vertical bending only
MASONRY TIES
It is common for masonry ties in existing structures to have deteriorated even after only a
short period of time (refer The design and detailing of Masonry – the lessons from the
Newcastle Earthquake, Page 1992). Therefore, for the present analysis, it has been
assumed that masonry ties have deteriorated and do not provide any load transfer from
the outer masonry skin to the internal structural element.
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Should ties be considered to have no deterioration the maximum capacity of ties within a
full masonry wall with “Type A” ties is as follows:
 Medium duty ties – 1.90 kPa
 Heavy duty ties – 4.75 kPa
If steel dowels were retrofitted the additional strength provided would only allow for the
wall to have a nominal increase in capacity for flood forces, however, retrofit of masonry
ties should be assessed when specifying building strengthening considering wind loading.
STUD WALLS
The configuration of stud walls used for preparation damage curves is as follows.
 Studs taken to be spaced at 600 mm spacing
 Stud size 90 mm x 45 mm MGP10/F7 given there is the possibility that some
hardwood studs in the structures may have been replaced with structural pine studs
 Noggins are provided
 Assumed that adequate fastening has been provided including hold down bolts,
strapping of top and bottom plates, rafters/trusses
 Assumed that adequate bracing of structure has been provided for wind loading

6.4.3 Strength without Wet Flood Proofing
For the current configuration of buildings where wet flood proofing is not provided there is
potential unbalanced flood forces where water levels outside the building will not be
equalised within the building.
Figure 3 presents damage curves for walls without balanced flood forces where if a point
for given depth and velocity sits above the applicable damage curve that element is
considered structurally inadequate (to have “failed”).
Figure 3 – Failure curves without flood proofing (water on one side of wall only)
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6.4.4 Strength with Wet Flood Proofing
Damage curves for stud walls are presented in Figure 4. For flood depths less than 0.6 m
the damage curve for impact loading is the same the standard damage curve.
Figure 4 –Failure curves for stud walls with wet flood proofing
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Figure 5 shows damage curves for masonry and unreinforced concrete block walls.
Figure 5 –Failure curves for masonry walls with wet flood proofing
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6.5 Comparison of Previously Published Damage Curves
Brick house damage curves have typically been used in the past to indicate the point at
which damage (structural and aesthetic) can occur given a specified flood depth and
velocity based. The following documents present damage curves that have been
reviewed in the preparation of this report:
 Flood Plain Development Manual, Appendix L, OEH, 2005. Based on curves used
by US Army Corps Engineers developed over 30 years ago where damage to light
structures is possible when the velocity (m/s) times the depth (m) is greater than 1,
with limits on maximum velocity and depth, 2 m/s and 2 m
 Flood Proofing Rural Residences (Black, 1975). Based on buildings that vary
significantly to those considered in this report
 Reducing Vulnerability of Buildings to Flood Damage, HNFMSC, 2007. For flood
depths and velocities that buildings are subjected on the site being considered,
HNFMSC (2007) presents values that are in the order of 2 times greater than those
presented in the Flood Plain Development Manual
A comparison was undertaken of developed damage curves for the designated buildings,
with previously published damage curves (see Figure 6). It is noted that for Figure 6 afflux
is required to be calculated to determine total flood depth before using these damage
curves (except where noted afflux is included).
Figure 6 – Comparison with Published Damage Curves
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The comparison above shows a reasonable correlation between calculated capacities of
3 m high masonry walls within the Wallsend Floodplain and damage curve presented in
the Flood Plain Manual (OEH 2005). The Damage curve presented in Flood Plain Manual
(OEH 2005) is given by the function Velocity x Depth > 1.
The damage curve presented in Reducing Vulnerability of Buildings to Flood Damage
(HNFMSC 2007) is assumed to be for buildings of different configurations to those
considered in the commercial centre, or of newer construction where masonry ties would
be intact and mullions within masonry cavities are installed. The use of this curve for
assessment of masonry buildings within the commercial centre is non-conservative and
lead to an overestimate of structural capacities.

6.6 Secondary Issues
In addition to a structural failure occurring during a flood event secondary issues can
occur that need to also be considered for when specifying building strengthening.
Common example secondary issues have been provided for the following areas:
 Foundations
 Floors
 Walls
 Roof
FOUNDATIONS
 Where water can pond in areas with expansive clays, differential movement of the
foundations can occur causing cracking in masonry and plasterboard
FLOORS
 Strip flooring may distort
 Poorly drained or poorly ventilated sub-floor areas can promote decay or corrosion
of floor members
 Some forms of sheet flooring like particle board can lose strength and even collapse
if heavily loaded when wet (or when subjected to point loads)
 Absorbent floor coverings such as carpet, linoleum, cork or battened flooring need to
be removed to allow the floor to dry out
 Possibility of deterioration of timber components and mould growth due to the
reduced ventilation and poor drainage of flood water in the confined area between a
suspended floor and the underneath ceiling lining
 The support beams for intermediate floors or upper floors, particularly some forms of
engineered timber beams, can be prone to short and long-term loss of strength
when subjected to prolonged wetting (or when they cannot dry out subsequent to
flood)
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WALLS
 Inadequate ventilation of the wall cavities can lead to deterioration of the frame and
internal lining, and promote mould growth. Silt deposited in the cavity may remain
moist, slowing the drying process and promoting rot of timber frames or corrosion of
a steel frame. Silt can also contain sewage or other matter which may be hazardous
to health
 Timber frames can twist, distort or rot
 Steel frames can corrode from wet conditions
 Plasterboard wall linings are easily damaged by unbalanced water forces and
floating debris – weakened plasterboard may reduce wall bracing capacity
 Insulation can hold moisture and promote timber frame decay. The incorrect type of
insulation will also sag when wet
ROOFS
 Roof tiles can be dislodged by flood water
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7 GUIDELINES FOR HAZARD REDUCTION
Three primary methods exist for the reduction of flood hazards:
 Flood proofing
 Dry proofing
 Wet proofing
 Community education/awareness for response to flood hazard
 Flood modification. Hydraulic changes such as widening channel or levee bank

7.1 Flood Proofing
Flood “proofing” may be defined as a protective measure designed to avoid, delay, or
reduce flood damage. The level of success of flood “proofing” depends on the severity of
the flooding, and the effectiveness of the measures carried out.
Dry flood proofing uses levees, door seals and walls to stop water from entering the house
by use of temporary or permanent barriers. The barriers need to be high enough,
watertight, have adequate strength, and the foundations stable. “Dry” flood proofing is
typically considered not suitable for buildings in Australia given the creation of unbalanced
hydrostatic forces on walls and that most houses would allow rising water to enter via
gaps around door openings, weep holes, ventilation grilles, etc.
“Wet” flood proofing usually increases the porosity of the building skin and allows a
ingress of flood waters to the internal building space so as to reduce unbalanced external
flood forces. Therefore it can often increase internal flood damage due to immersion. For
the commercial centre buildings it will typically involve the installation of multiple vents.
The implementation of wet flood proofing reduces flood forces on structural elements by
allowing hydrostatic forces to be equalised on both sides of a wall, thereby reducing the
likelihood of failure.

7.1.1 Wet Flood Proofing
In determining requirements for Wet Flood Proofing a comparison was undertaken
between the ABCB “Standard for Construction of Buildings in Flood Hazard Areas”
guidelines and those specified in HNFMSC (2007), refer Table 5. The ABCB guidelines
are not suitable for flood depths greater than 1m or velocities exceeding of 1.5 m/s and
therefore are not suitable for the PMF event and buildings in proximity to the channel in
Wallsend.
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Table 5 – Wet Flood Proofing Guidelines
Guide

Wall Opening Area

ABCB Construction of Buildings in
Flood Hazard Areas

Notes
Minimum of 2 openings on
different sides of enclosed area.

1% of Floor Area

Doors and windows cannot be
considered openings
Not suitable for V>1.5 m/s

Reducing Flood Vulnerability of
Housing to Flood Damage

Federal Emergency Management
Agency (FEMA)

0.2 m2 of wall openings for 200 m2
floor area
For water rise rate of 1m/hr
1.4 m2 of wall openings for 200 m2
floor area
For water rise rate1.52 m/hr

Factor of 1.5 to be applied for
cavity brick opening.
Suitable factor to be applied for
blockages.
Includes safety factor for
blockages of 5

In determining the required wall opening area required for flood proofing water level rise
rates have been determined from the hydraulic analysis and are presented in Table 6.
Table 6 – Water Level Rise Rate

Flood Event

Water Level Rise Rate
Existing Channel Conditions
(m/hr)

Water Level Rise Rate
Option 2 Channel Conditions
(m/hr)

1:100

1.2

0.9

1:500

1.4

1.2

PMF

6.1

5.9

A comparison of required wall opening areas for different wet flood proofing guidelines is
presented in Table 7. Given high flood level rise rates for the PMF event the required wall
opening area is large and would likely be difficult to achieve.
Table 7 – Wet Flood Proofing Requirements
Reducing Flood Vulnerability of Housing to Flood
Damage Recommendations*

Flood Event

ABCD Construction of
Buildings in Flood
Hazard Areas
Recommendations^
Wall Opening
% of Floor Area

1:100

1%

0.9%

0.7%

1:500

1%

1.1%

0.9%

PMF

1%

4.5%

4.5%

Wall Opening % of
Floor Area
Existing
Channel Conditions

Wall Opening % of Floor
Area
Option 2
Channel Conditions

* Blockage Factor = 5.0, Wall Cavity Factor = 1.5.
^ Recommendations are for Velocities <1.5m/s and D<1m.
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8 GENERAL GUIDELINE FOR ASSESSMENT AND
STRENGTHENING
A general guideline has been prepared to allow for identification of buildings where
assessment and strengthening is required in the Wallsend floodplain. The general
guidelines should be used in conjunction with the Building Assessment Guidelines
(Section 6 ) to assess and design building strengthening for designated buildings and
other buildings in the Wallsend Commercial Centre area and the wider Wallsend
floodplain. However, specific structural engineering advice must be sought to design and
certify building assessment and strengthening to BCA requirements and associated
Australian Standards.
A revised hazard classification chart, with appropriate limits on velocity and depth and
allowance for afflux, is presented in Figure 7. Using the hazard determined from this chart
Table 8 can be used to determine the level of building assessment required to be
undertaken and the likely hazard reduction measures required.
Figure 7 – Revised Hazard Classifications for use with General Building Assessment Guidelines
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Table 8 – General Guideline for Building Assessment and Strengthening Requirements (based on
Hazard Classification)
Hazard
Classification
H1

Description
Hydraulically suitable for
parked or moving cars

Building Assessment
Required for PMF Event
Assessment required where
flooding above floor level

Wet or Dry Flood
Proofing may be
viable.

Structural assessment
required

Wet flood proofing

V<0.5m/s, D<0.3m

H2

Hydraulically suitable for
parked cars or moving
heavy vehicles
V=0.6-0.08d

Likely Hazard
Reductions

No assessment for Vehicle
Impact

V<1.5m/s, D<0.6m,

H3

Typically suitable for light
construction

Full Structural assessment
required

VxD<1

Strengthening of light
construction likely required

V<1.5m/s, D<2m

Light construction generally
unsuitable

Likely that strengthening of
light construction is not viable

H4

H5

Full Structural Assessment
Required

Strengthening of timber
framing may be viable if in
lower section of H4
classification
Generally unsuitable

Wet flood proofing
Bracing strengthening
Protection from
debris/vehicle impact

Wet flood proofing
Bracing strengthening
Scour protection
Protection from
debris/vehicle impact

As per assessment
requirements for H4
* Examples of light construction are timber framing or brick veneer.
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9 DETERMINATION OF STRUCTURAL ADEQUACY OF
BUILDINGS
Using the earlier Building Assessment Guidelines for designated buildings (refer Section 6
), the likelihood of building failure was determined for existing conditions and with the
preferred mitigation option. This was undertaken for the 1%, 0.2% AEP and PMF design
events.

9.1 Building Assessment For Existing Channel Conditions
Analysis was undertaken for designated buildings, and specifically the identified critical
structural elements, using the prepared damage curves to determine potential failures for
1%, 0.2% Annual Exceedance Probability (AEP) and Probable Maximum Flood (PMF)
Events under existing conditions. Results from our analysis are presented in Table 9.
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Table 9 – Structural Assessment of Critical Structural Elements in Designated Buildings (Existing Conditions)

Flood Depths (m)

Flood Velocities
(m/s)

1% AEP
Failure
Failure
due to
due to
Hydrostatic
Impact
Loading
Loading

0.2% AEP
Failure
Failure
due to
due to
Hydrostatic
Impact
Loading
Loading

PMF
Failure
due to
Hydrostatic
Loading

Failure
due to
Impact
Loading

1%
AEP

0.2%
AEP

PMF

1%
AEP

0.2%
AEP

PMF

32 Tyrrell Street

2.3

2.6

5.0

0.3

0.3

0.6

Concrete block wall
(4 m)

Possible
Failure

Probable
Failure

Probable
Failure

Probable
Failure

Failure
Imminent

Failure
Imminent

34-36 Tyrrell Street

2.4

2.7

5.0

0.6

0.6

1.2

Masonry Wall
(2.4 m)

Possible
Failure

Probable
Failure

Possible
Failure

Probable
Failure

Failure
Imminent

Failure
Imminent

Combined masonry
and stud wall

Possible
Failure

Probable
Failure

Probable
Failure

Probable
Failure

Failure
Imminent

Failure
Imminent

Propped Balcony

Possible
Failure

Probable
Failure

Probable
Failure

Probable
Failure

Failure
Imminent

Failure
Imminent

Rock retaining wall

Possible
Failure

-

Possible
Failure

-

Possible
Failure

-

Masonry wall (3 m)

Possible
Failure

Possible
Failure

Possible
Failure

Probable
Failure

Failure
Imminent

Failure
Imminent

Building

61 Nelson Street

2.2

2.4

4.3

0.3

0.4

1.1

Failure Element

2.1

2.4

4.6

0.6

0.7

0.9

Masonry wall (3 m)

Possible
Failure

Probable
Failure

Probable
Failure

Probable
Failure

Failure
Imminent

Failure
Imminent

2.1

2.4

4.6

0.6

0.7

0.9

Stud wall (3 m)

Possible
Failure

^Possible
Failure

Probable
Failure

Probable
Failure

Failure
Imminent

Failure
Imminent

67 Nelson Street

1.9

1.3

4.4

0.1

1.0

0.3

Masonry wall (3 m)

Adequate

Probable
Failure

Probable
Failure

Probable
Failure

Failure
Imminent

Failure
Imminent

69 Nelson Street

1.9

1.3

4.4

0.1

1.0

0.3

Masonry wall (3 m)

Adequate

Probable
Failure

Probable
Failure

Probable
Failure

Failure
Imminent

Failure
Imminent

71-73 Nelson Street

2.2

2.4

4.7

0.2

0.2

0.5

Masonry wall (3 m)

Possible
Failure

Probable
Failure

Possible
Failure

Probable
Failure

Failure
Imminent

Failure
Imminent

68 Nelson Street

1.0

1.2

3.2

1.1

1.2

1.4

Masonry Wall (3 m)

Possible
Failure

Possible
Failure

Probable
Failure

Possible
Failure

Failure
Imminent

Failure
Imminent

63-65 Nelson Street
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In summary the results in Table 9, for existing conditions, show that:
 Hydrostatic Loading. In the 1% AEP event, about 20% of the critical structural
elements are deemed “adequate” to withstand hydrostatic loading, with the
other 80% facing “possible failure”. For the 0.2% AEP event, element adequacy
is roughly split evenly between “possible failure” and “probable failure”. For the
PMF ‘imminent failure’ is highly likely due to hydrostatic loading.
 Impact Loading. In the 1% AEP event, the structural adequacy is roughly split
equally between “possible failure” and “likely failure”. For the 0.2% AEP event,
all elements face “probable failure” due to impact loading. For the PMF, it is
likely 100% of the critical structural elements would face “imminent failure” due
to impact loading.

9.2 Building Assessment for “Option 2” Channel Conditions
A similar analysis to the above was undertaken for the designated buildings under the
preferred option (Option 2). The full results are shown in Table 10 below:
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Table 10 – Structural Assessment of Critical Structural Elements in designated Buildings (Option 2 Conditions)

Flood Depths (m)

Flood Velocities
(m/s)

1% AEP
Failure
Failure
due to
due to
Hydrostatic
Impact
Loading
Loading

0.2% AEP
Failure
Failure
due to
due to
Hydrostatic
Impact
Loading
Loading

PMF
Failure
due to
Hydrostatic
Loading

Failure
due to
Impact
Loading

1%
AEP

0.2%
AEP

PMF

1%
AEP

0.2%
AEP

PMF

32 Tyrrell Street

2.0

2.3

4.9

0.2

0.2

0.9

Concrete block wall
(4 m)

Possible
Failure

Probable
Failure

Possible
Failure

Probable
Failure

Failure
Imminent

Failure
Imminent

34-36 Tyrrell Street

1.7

2.0

4.6

0.5

0.5

1.0

Masonry Wall
(2.4 m)

Adequate

Probable
Failure

Possible
Failure

Probable
Failure

Failure
Imminent

Failure
imminent

Combined masonry
and stud wall

Possible
Failure

Probable
Failure

Probable
Failure

Probable
Failure

Failure
Imminent

Failure
immanent

Propped Balcony

Possible
Failure

Probable
Failure

Probable
Failure

Probable
Failure

Failure
Imminent

Failure
imminent

Rock retaining wall

Possible
Failure

-

Possible
Failure

-

Possible
Failure

-

Masonry wall (3 m)

Adequate

Possible
Failure

Possible
Failure

Probable
Failure

Failure
Imminent

Failure
Imminent

Building

61 Nelson Street

1.7

2.0

4.6

1.3

0.9

0.7

Failure Element

1.7

2.0

4.6

1.4

1.3

1.7

Masonry wall (3 m)

Possible
Failure

Probable
Failure

Probable
Failure

Probable
Failure

Failure
Imminent

Failure
Imminent

1.7

2.0

4.6

1.4

1.3

1.7

Stud wall (3 m)

Possible
Failure

^Possible
Failure

Probable
Failure

Probable
Failure

Failure
Imminent

Failure
Imminent

67 Nelson Street

0.7

1.7

4.3

0.2

1.5

0.2

Masonry wall (3 m)

Adequate

Probable
Failure

Probable
Failure

Probable
Failure

Failure
Imminent

Failure
Imminent

69 Nelson Street

0.7

1.7

4.3

0.2

1.5

0.2

Masonry wall (3 m)

Adequate

Probable
Failure

Probable
Failure

Probable
Failure

Failure
Imminent

Failure
Imminent

71-73 Nelson Street

1.6

1.9

4.5

0.2

0.2

0.2

Masonry wall (3 m)

Adequate

Probable
Failure

Adequate

Probable
Failure

Failure
Imminent

Failure
Imminent

68 Nelson Street

0.6

0.9

3.1

0.7

1.0

1.6

Masonry Wall (3 m)

Adequate

Adequate

Adequate

Possible
Failure

Failure
Imminent

Failure
Imminent

63-65 Nelson Street
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In summary the results for Option 2 conditions show that:
 Hydrostatic Loading. In the 1% AEP event, about 50% of the critical
structural elements are deemed ‘adequate’ to withstand hydrostatic
loading, with the other 50% facing “possible failure”. For the 0.2% AEP
event, one building is structural adequate while the remaining structures
are roughly spit be between “possible failure” and “probable failure”. For the
PMF event “imminent failure” is highly likely due to hydrostatic loading.


Impact Loading. In the 1% AEP event, the structural adequacy is roughly
split equally between “possible failure” and “likely failure”. For the 0.2%
AEP event, all elements face “probable failure” due to impact loading. For
the PMF event, it is likely 100% of the critical structural elements would
face “imminent failure” due to impact loading.

Subject to rectification of existing structural inadequacies at 61 Nelson Street, the majority
of structures would be deemed adequate for a 1% AEP event under Option 2 hydrostatic
loading. It is noted however, that in considering impact loading, critical elements would be
deemed as “probable failure” for the majority of designated buildings.
Although the results for Option 2 conditions show many instances of critical structural
elements not being structurally adequate, overall there is a substantially reduced
probability of failure and risk to life compared with existing conditions.

9.3 Progressive Collapse
Given the structural characteristics of the designated buildings analysed within the
commercial centre, it is contended that should a structural element within a building fail,
that collapse of that building is likely and in all likelihood further progressive collapse of
downstream buildings may occur.
Should one building collapse there is potential that debris from that building would cause
further progressive failure of other buildings located either adjacent to that building or
downstream. Buildings that may be subjected to collapse from the debris of other
buildings are outlined in Table 11.
Table 11 – Potential Progressive Building Failure

Building Failure Causing Progressive Collapse
32 Tyrrell St
63-65 Nelson St
67 Nelson St
69 Nelson St

71-73 Nelson St

32 Tyrrell St

61 Nelson St

67 Nelson St

63-65 Nelson St

63-65 Nelson St

63-65 Nelson St

61 Nelson St

63-65 Nelson St

69 Nelson St

69 Nelson St

67 Nelson St

67 Nelson St

63-65 Nelson St

67 Nelson St

71-73 Nelson St

71-73 Nelson St

71-73 Nelson St

69 Nelson St

67 Nelson St

69 Nelson St

68 Nelson St

68 Nelson St

68 Nelson St

68 Nelson St

69 Nelson St

71-73 Nelson St

71-73 Nelson St

68 Nelson St

Potential Progressive Collapse

34-36 Tyrrell St

68 Nelson St
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9.4 Wet Flood Proofing
Required wall opening areas for 'wet' flood proofing have been calculated and presented
in Table 12 below.
Table 12 – Required Wall Opening Areas for Option 2 Channel Conditions

Approximate
Floor Area
(m2)

1:100 Flood
Event Wall
Opening
Requirements
(m2)

1:500 Flood
Event Wall
Opening
Requirements
(m2)

PMF Flood
Event Wall
Opening
Requirements
(m2)

100

0.67

0.88

4.45

200

1.33

1.76

8.90

97

0.65

0.85

4.32

Storage area

44

0.29

0.39

1.96

Tenant 1

95

0.63

0.83

4.23

Tenant 2

107

0.71

0.94

4.76

Tenant 4

220

1.47

1.93

9.79

Sub floor space

202

1.35

1.77

8.99

Tenant 1

89

0.59

0.78

3.96

Tenant 3

23

0.15

0.20

1.02

Tenant 4

98

0.65

0.86

4.36

67 Nelson St

-

163

1.09

1.43

7.26

71-73 Nelson St

-

266

1.77

2.33

11.84

69 Nelson St

-

220

1.47

1.93

9.79

Shop 1

58

0.39

0.51

2.58

Shop 2

41

0.27

0.36

1.82

Shop 3

33

0.22

0.29

1.47

Shop 4

50

0.33

0.44

2.23

Shop 5

42

0.28

0.37

1.87

Shop 6

53

0.35

0.47

2.36

Shop 7

147

0.98

1.29

6.54

Shop 8

92

0.61

0.81

4.10

Building
32 Tyrrell St

34-36 Tyrrell St

61 Nelson St

63-65 Nelson St

68 Nelson St

Section
Front masonry
section
Rear concrete
block section
Building subfloor
area
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10

DISCUSSION

10.1 Feasibility of Hazard Reduction and Strengthening for
Option – 2 Channel Conditions
In review of flood depths and velocities for Option 2 Channel conditions, buildings
adjacent to the channel are still exposed to conditions that are outside of that deemed to
be suitable for “light construction” given a Hazard Classification of H4 for 0.2% AEP and
PMF Events. For the 1% AEP event, other than 32 Tyrrell Street, buildings would be
suitable with suitable strengthening if protection from impacts is provided.
In review of the above calculated wall opening areas for a PMF event it is believed that
these opening areas could not be viably achieved.
As the purpose of 'wet' flood proofing is to maintain building stability, at the expense of
some internal flood damage, it may be difficult to obtain appropriate building insurance for
buildings that have been 'wet' flood proofed.

10.2 Safety Refuges
Given the potential forces during the PMF it is believed that in order to provide refuges for
the existing channel conditions a refuge structure would need to be isolated from the
building structure. This refuge structure would be required to be located above the
building and capable of withstanding impact forces from surround building collapse and
any debris from other buildings. Given potential flood levels in the order of 4 m for the
PMF and associated velocities it is believed that the required refuge structure would be
substantial with a potential requirement of piled footings given that it is required to be
elevated above the PMF flood level.
It is believe that the cost of providing a flood refuge level above the PMF would be
prohibitively expensive and in many cases cost substantially more than the value of the
building.

10.3 Likelihood of Failure to be used for Cost Benefit Analysis
The Structural analysis undertaken has determined the Structural capacity of critical
elements in accordance with Australian Standards based on Limit State design methods.
In undertaking structural assessment on this basis a level of confidence, or an appropriate
level of reliability, is provided in the Design Standard for the specified structural element.
This level of reliability is typically determined by the Code Committee and considers items
such as failure mode, consequences of failure and variability of workmanship, materials
and loading. By undertaking design on this basis provides a high level of reliability (or low
probability of failure).
In determining a “likelihood of failure”, as would be required to estimate damage costs for
a cost benefit analysis, it would be overly conservative to assume a building would have
failed if it did not meet design requirements specified in Australian Standards. Therefore,
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to provide a realistic estimate of the number of building failures for a particular flood event
a calibration was undertaken against the 2007 flood event. Given that this event was
close to a 1% AEP event, with no building failures, it was used to calibrate the likelihood of
building failure for existing conditions. Subsequent to calibration as described in the Study
Report 50% of the number of buildings in H4/P4 areas or above was adopted as the
number of building failures, so as not to be overly conservative.
The use of a calibrated likelihood of failure, to be used for cost benefit analysis, should not
be used to indicate structural adequacy of buildings for a similar flood event to the 2007
flood event. It is extremely likely that if a similar flood event occurred (i.e. 1%AEP) again
that multiple building failures could be observed.
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1. SUMMARY
The following report prepared by EJE Architecture is a result of the Survey Audit carried out on
properties identified in the Consultants Brief for the Wallsend Floodplain Risk Management Plan and
indicated on the following maps (Figures 1a & 1b).
The inspection of these properties by representatives from EJE Architecture, SMEC and Newcastle
City Council (NCC) took place on Thursday, 15th August 2013, between 8.30am and 3.30pm.
The properties inspected were:
32 Tyrrell St, Wallsend
34-36 Tyrrell St, Wallsend
61 Nelson St, Wallsend
63-65 Nelson St, Wallsend
67 Nelson St, Wallsend
68 Nelson St, Wallsend
69 Nelson St, Wallsend
71-73 Nelson St, Wallsend
Access to 68 Nelson Street, and 34-36 Tyrrell Street had been denied to NCC; and access to 71-73 had
not yet been provided. These three buildings were inspected externally where possible.
Disclaimer
Inspection: EJE Architecture inspected the buildings for their general condition, accessibility,
use, occupation & options for flood refuge. It was noted during the inspections that not all of
the buildings would necessarily meet current BCA requirements or be approved for their
current use by Newcastle City Council. The inspection was visual only to the areas where
access was allowed or appropriate at the time. No assessment of structural stability, termite
damage or hazardous substances within the buildings e.g. asbestos was undertaken. If
required a specialist consultant or contractor should be engaged for this assessment.
Dimensioning: Any dimensions or area calculations indicated within this report are indicative
and should not be relied upon for the purposes of detailed calculations or estimates.
Levels: Floor levels referred to in this report are based on existing building floor level R.L.’s
and flood level R.L.’s provided by NCC.
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1.1

MAPS

Figure 1a – Locality Map
Figure 1a – Locality Map
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PROPERTY IDENTITY MAP

1.
2.
3.
4.
5.

32 TYRRELL STREET
34–36 TYRRELL STREET
61 NELSON STREET
63-65 NELSON STREET

5.
6.
7.
8.

67 NELSON STREET
68 NELSON STREET
69 NELSON STREET
71-73 NELSON STREET

Figure 1b – Inspected properties
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2. BUILDING 1:
2.1

32 TYRRELL STREET, WALLSEND

SUMMARY TABLE

Use
Area (gross)
Construction

General
Condition

Floors
Occupants
Hours
Contents
Awning
Orientation
Existing Egress
Floor R.L.
Flood R.L.’s
PMF Flood
Event
Evacuation
Egress

32 TYRRELL STREET
Commercial - ‘Mista Money’ - Pawnbrokers
Overall - Approx 296m2
Customer area – 81m2
Storage – 213m2
Concrete slab floor
Combination of blockwork & brickwork walls
Corrugated metal roof on steel structure
Aluminium framed glazed shopfront
Metal roller doors & sliding doors to storage areas
This building appeared to be in fair to reasonable condition overall
The eastern masonry walls were inconsistent in their construction &
material
Cosmetic wear & damage to internal & external walls
External water damage marks are evident on the eastern wall
The metal roof & framing is showing extensive signs of corrosion.
Single storey
Staff: 1-2
Customers: 1- 6
9am – 5pm, Monday to Friday
Metal storage shelves, joinery
Variety of second hand goods
No existing awning.
north-south along the direction of flood flow
2 doors available on the southern wall of the retail space
Large metal sliding doors from each storage area lead to a gated,
fenced external compound
3.62m
100 yr flood event: 4.89m
PMF flood event: 8.14m
It is considered that the provision of safe refuge in a PMF event would not be
practical. This building would be inundated and may be structurally unstable in
this situation.
It is recommended that a flood evacuation plan be adopted for this building. It
should have safe egress point/s and evacuation paths to higher ground
identified. The owner/operator should be instructed annually on the evacuation
plan, including evacuation flood level indications and emergency audible
warnings. The attached floor plans indicate potential safe egress.
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2.2

PHOTOGRAPHIC RECORD

Figure 2 - East Elevation

Figure 3 - South Elevation, shop exit

Figure 4 - North Elevation

Figure 5 - East Elevation, showing rusted roof

Figure 6 - East Elevation, showing rusted roof

Figure 7 - West Elevation, showing fenced compound

Figure 8 - Internal - roof

Figure 9 – Sliding exit door from storage area
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2.3

SITE & FLOOR PLANS

32 TYRRELL STREET, WALLSEND
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3. BUILDING 2:
3.1

34-36 TYRRELL STREET, WALLSEND

SUMMARY TABLE

Note:
This building was not available for inspection and visual observations were made from the street.
Information in the following table is derived from the plans provided by NCC & the limited
inspection.
34-36 TYRRELL STREET
Residential – Attached dual occupancy (number of dwellings unconfirmed)

Use
Area (gross)
Construction

General
condition

Floors
Occupants
Hours occupied
Contents
Awning
Orientation
Existing Egress
Floor R.L.
Flood R.L.’s
PMF Flood
Event
Evacuation
Egress

Approx 180m2 (based on old plans)
Partially suspended timber framed floor on brick piers or foundation
walls & partially suspended concrete slab
Concrete balcony
Combination of weatherboard & brick veneer external walls
Lightweight stud framed internal walls
Timber framed tiled roof
Although a visual inspection was limited the building appeared to be in
sound condition externally.
There was evidence of balcony tiles dislodged & timberwork requiring
painting
Elevated split level – carport/garage under higher level
Estimated 4 per dwelling
All hrs
Unknown – assumed usual household furnishings/ items
Roof extends over balcony
north-south along the direction of flood flow
Two separate front exits were visible.
Other available exits are unknown due to the building & site being inaccessible
Habitable levels each dwelling approx 5.36m & 5.9m (extrapolated from ground
floor R.L. provided)
100 yr flood event: 4.89m
PMF flood event: 8.14m
It is considered that the provision of safe refuge in a PMF event would not be
practical. This building would be virtually inundated and may be structurally
unstable in this situation.
It is recommended that a flood evacuation plan be adopted for this building.
Each dwelling should have its own safe egress point and evacuation paths to
higher ground identified. Residents should be instructed annually on the
evacuation plan, including evacuation flood level indications and emergency
audible warnings. The attached floor plans indicate potential safe egress.
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3.2

PHOTOGRAPHIC RECORD

Figure 10 - South East Elevation

Figure 11- West Elevation

Figure 12 - South West Elevation

Figure 13 – Cantilevered concrete balcony
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3.3

SITE & FLOOR PLANS

34 -36 TYRRELL STREET, WALLSEND
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4. BUILDING 3:
4.1

61 NELSON STREET, WALLSEND

SUMMARY TABLE

Use

Area (gross)
Construction

General
Condition

Floors
Occupants

Hours Occupied

Contents
Awning
Orientation

61 NELSON STREET
Commercial/Warehouse –
Tenancy 1: Kip McGrath - Tutoring Service
Tenancy 2: Early Start Speech Pathologist
Tenancy 3: Stamina Software – Computer Software Business
Tenancy 4: Attached vacant workshop/warehouse
Overall - Approx 744m2
Tenancy 1: 95m2, Tenancy 2: 107m2,Tenancy 3: 220m2,Tenancy 4: 300m2
Stone retaining wall along eastern side, supporting building facade.
Suspended timber framed floors
Brick veneer external walls, with rendered portions to Nelson St
building & metal clad external walls to the attached shed at rear
Masonry, & plasterboard lightweight internal walls
Plasterboard ceilings ground floor
Suspended mineral fibre ceiling tiles first floor
Corrugated metal roof
Carpet, vinyl & tile floor finishes
Aluminium framed glazed shopfront
Suspended cantilevered street awning – metal roof, steel tie rods &
asbestos soffit lining
Metal roller door to southern facade of tenancy 4
Externally the condition of the Nelson St brick building is
reasonable, while internally it is satisfactory to good.
Tenant 3 (first floor) showed signs of cosmetic wear & tear. The
ceiling tiles were damaged in a number of locations, with some
evidence of previous water damage.
Missing stormwater downpipe on eastern wall
Inadequate support to the eastern balcony over the stormwater
drain
The metal shed facing Council St is in fair to poor condition: Rusting
cladding, unsound stairs, signs of water damage to timber
structure, cracked asbestos lining in wet areas, broken windows &
unlined walls.
Confirmation of any termite damage would be required
Two storey
Overall: 31 +
Tenancy 1: 15+
Tenancy 2: 7-9
Tenancy 3: 5-7
Tenancy 4: Vacant
Tenancy 1: 9am – 5pm, Monday to Saturday
Tenancy 2: 9am – 5pm, Monday to Friday
Tenancy 3: 9am – 5pm, Monday to Friday
Tenancies 1-3: Carpet, blinds, furniture (fixed & loose), computers &
other electrical appliances.
Tenancy 4: Metal & timber racks, joinery, curtains
Metal roofed lined awning suspended from building masonry/structure
north-south along the direction of flood flow
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Existing Egress

Floor R.L.
Flood R.L.’s
PMF Flood
Event
Evacuation
Egress

4.2

Tenancies 1, 2 & 3 - Single required exits available to the north & east
walls on ground floor.
Tenancies 1 & 2 - rear exit leads to tenancy 4.
Tenancy 4 – Single exit on south wall
Tenancies 1 & 2 (brick building GF) 4.95m
Tenancy 3 (brick building FF) 8.29m
Tenancy 4 (metal shed): GF 4.50m (approx), FF 8.22m (approx)
100 yr flood event: 4.81m
PMF flood event: 7.92m
It is considered that the provision of safe refuge in a PMF event would not be
practical. This building would be inundated almost to the first floor level and
may be structurally unstable in this situation.
It is recommended that a flood evacuation plan be adopted for this building.
Each tenant should have its own safe egress point and evacuation paths to
higher ground identified. Occupants should be instructed annually on the
evacuation plan, including evacuation flood level indications and emergency
audible warnings. The attached floor plans indicate potential safe egress.

PHOTOGRAPHIC RECORD

Figure 14 - North Elevation

Figure 15 – Eastern balcony over stormwater drain

Figure 16 - East Elevation showing awning

Figure 17 – Retaining wall under eastern facade
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Figure 18 – Tenant 2 Reception

Figure 19 – Balcony overstormwater drain

Figure 20 – Tenant 3 ceiling

Figure 21 – Sub-floor space

Figure 22 – Tenant 4 roof space

Figure 23 – Tenant 4 access stairs

Figure 24 – Tenant 4 SW elevation

Figure 25 – Eastern Elevation
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4.3

SITE & FLOOR PLANS

61 NELSON STREET, WALLSEND
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5. BUILDING 4:
5.1

63-65 NELSON STREET, WALLSEND

SUMMARY TABLE

Use

Area (gross)
Construction

General
Condition

Floors
Occupants
(estimated
max)
Hours
Contents
Awning
Orientation
Existing Egress

63-65 NELSON STREET
Retail/Residential –
Tenancy 1: Shop – The Lollie Factory/amusement arcade
Tenancy 2: Residence
Tenancy 3: Residence
Tenancy 4: Residence
Overall - Approx 321m2
Tenancy 1: 89m2, Tenancy 2: 95m2, Tenancy 3: 23m2, Tenancy 4: 98m2
Suspended timber framed floors
Brick veneer to Nelson St building & metal clad external walls to the
attached shed at rear
Masonry, & plasterboard lightweight internal walls
Plasterboard & FC ceilings to the brick building
Tenancy 3 & 4 ceilings - Exposed corrugated steel roof with rattan lining
Corrugated metal roof
Carpet, vinyl & tile floor finishes
Aluminium framed glazed shopfront to Tenancy 1
Retractable awning to half of the northern facade
Metal roller door to southern facade of tenancy 3
The masonry building on Nelson St was in sound condition.
Evidence of cosmetic wear & damage, with paint peeling on walls &
ceiling and timber trims missing or adrift.
Damage to fibre cement cladding above shop entries
Signs of corrosion to the metal roof & drainage
Internal stairwell in poor condition
Internal stairs poor condition, & appear to be too steep for BCA
compliance
The attached metal shed:
Inadequate/poor for its residential use
Inadequate/poor construction – roof members, internal walls,
bathroom installations, wiring, damage to roof beams
No ceilings/insulation
Inadequate natural light
Two storey
Overall – 25
Tenancy 1: 15 approx
Tenancy 2: 4
Tenancy 3: 2
Tenancy 4: 4
Tenancy 1: 9am – 5pm, 7 Days
Tenants 2 – 4: All hrs (residential)
Tenancy 1: Stock, shop fittings, amusement machines, commercial refrigerators
Tenancies 2 – 4: Household furnishings & items
Retractable awning. Possibly a previous balcony over the street indicated by
doors in the northern wall of the first floor.
north-south along the direction of flood flow
Tenancy 1: Two exits in northern wall to street
Tenancy 2: Single exit via stairs to exit door in the western wall

Prepared by EJE Architecture
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Page 15
9880-Rep-001-Arch.docx

WALLSEND FLOODPLAIN RISK MANAGEMENT PLAN
ARCHITECTURAL REPORT

Floor R.L.
Flood R.L.’s
PMF Flood
Event

Evacuation
Egress

Tenancy 3: Single exit door in the western wall
Tenancy 4: Exits in western & southern walls
Ground Floor 4.1m
First floor 7.45
100 yr flood event: 4.35m
PMF flood event: 6.19m
It is considered that the provision of safe refuge in a PMF event would not be
practical. The masonry building would be inundated almost to the first floor
level; while the metal shed of tenancies 3 & 4 would be almost completely
inundated. These buildings may be structurally unstable in this situation.
It is recommended that a flood evacuation plan be adopted for this building.
Each tenancy should have its own safe egress point and evacuation paths to
higher ground identified. Occupants should be instructed annually on the
evacuation plan, including evacuation flood level indications and emergency
audible warnings. The attached floor plans indicate potential safe egress.
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5.2

PHOTOGRAPHIC RECORD

Figure 26 – Tenant 1 North Elevation

Figure 27 – West Elevation Tenancy 4

Figure 28 – Doors to first floor north facade

Figure 29 – West Elevation

Figure 30 – South Roof

Figure 31 – Shop equipment

Figure 32 – First floor bedroo external door

Figure 33 – West elevation tenancy 3
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5.3

SITE & FLOOR PLANS

63-65 NELSON STREET, WALLSEND

Prepared by EJE Architecture
Nominated Architect – Peter Campbell #4294

Page 18
9880-Rep-001-Arch.docx

NELSON STREET

Safe egress point to
Nelson St Tenant 1

ATM

1

GAMES ROOM

LOLLY SHOP

Safe egress point
Tenant 2

K'NETTE

67 Nelson St
STAIR ABOVE
floor
hatch

WC

STORE

TENANT 1:
SHOP
SHOWER

TENANT 2:
RESIDENCE
BED

BEDROOM

3

TENANT 3:
RESIDENCE

BATH

K'NETTE

TENANT 4:
KITCHEN

WC

RESIDENCE
DINING

4

Safe egress point
Tenant 3

BEDROOM

LIVING

BEDROOM

GROUND FLOOR

Safe egress point
Tenant 4

BUILDING 4 63-65 NELSON ST, WALLSEND
0

.5 1

2

3

4

5

10 m

timber floor
BEDROOM
LIVING

2

Safe egress from tenant 2
via stairs to Nelson St

timber stair

BEDROOM

KITCHEN

BEDROOM
BATHROOM

metal roof
sheet
fall

metal roof
sheet
fall

TENANT 2:
RESIDENCE

metal roof
sheet

metal roof
sheet

fall

fall

FIRST FLOOR

BUILDING 4 63-65 NELSON ST, WALLSEND
0

.5 1

2

3

4

5

10 m

WALLSEND FLOODPLAIN RISK MANAGEMENT PLAN
ARCHITECTURAL REPORT

6. BUILDING 5:
6.1

67 NELSON STREET, WALLSEND

SUMMARY TABLE
67 NELSON STREET
Commercial – Curves (gym)

Use
Area (gross)
Construction

Contents
Awning
Orientation

Overall - Approx 163m2
Concrete slab
Brick veneer construction
FC cladding to north elevation
Brick & plasterboard lightweight internal walls
Plasterboard & suspend tile ceilings
Metal roof & awning
Carpet & tile floor finishes
Aluminium framed glazed shopfront
Generally in good condition
Minor cosmetic wear, with external painting required to timber &
external soffit at rear of building
One storey
15-20
6am – 11.30am & 2pm - 6.30pm, Mon to Fri.
7am – 11am, Sat
Carpet, gym equipment, televisions, joinery
Cantilevered steel framed awning
north-south along the direction of flood flow

Existing Egress

Two exits – one to the front of the building & one to the rear carpark area.

Floor R.L.

4.21m
100 yr flood event: 4.91m
PMF flood event: 8.13m
It is considered that the provision of safe refuge in a PMF event would not be
practical. This building would be inundated and may be structurally unstable in
this situation.
It is recommended that a flood evacuation plan be adopted for this building.
The owner/ tenant should have a safe egress point and evacuation path to
higher ground identified. Occupants should be instructed annually on the
evacuation plan, including evacuation flood level indications and emergency
audible warnings. The attached floor plans indicate potential safe egress.

General
Condition
Floors
Occupants
Hours

Flood R.L.’s
PMF Flood
Event
Evacuation
Egress

Prepared by EJE Architecture
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6.2

PHOTOGRAPHIC RECORD

Figure 34 – North (Nelson St) Elevation

Figure 35 – South Elevation

Figure 3 – Front exit

Figure 37 – Rear exit

Figure 38 – Contents

Figure 39 – Store Room

Figure 40 – Roof from south

Figure 41 – Ceiling tiles in store room
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SITE & FLOOR PLANS

67 NELSON STREET, WALLSEND
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7. BUILDING 6:
7.1

68 NELSON STREET, WALLSEND

SUMMARY TABLE

Note: This building was not available for inspection and visual observations were made from the
street. Information in the following table is derived from the plans provided by NCC & the limited
inspection.
68 NELSON STREET
Commercial – Summerland Centre

Use
Area (gross)
Construction

Overall - Approx 986m2

General
Condition

This building was unavailable for inspection.
It is approximately 34 years old, & appears to be in structurally sound condition.

Floors
Occupants
(estimated
max)
Hours
Contents
Awning
Orientation

Two storey

Existing Egress
Floor R.L.
Flood R.L.’s
PMF Flood
Event
Evacuation
Egress

Concrete slab on ground, & assumed first floor concrete slab
Brick veneer construction, with metal clad parapets, fascias & awnings.
Brick & plasterboard internal walls
Assumed plasterboard & suspended tile ceilings
Carpet, vinyl & tile floor finishes
Aluminium framed glazed shopfronts

30-120
9am – 10pm, varies between tenancies
Stock, equipment, joinery
Cantilevered steel framed awnings along the southern & eastern facades
north-south along the direction of flood flow
Each ground floor tenant has either direct exit to open space or to the central
arcade or both.
Ground Floor: 4.16
First Floor: 7.62
100 yr flood event: 4.43m
PMF flood event: 6.51m
It is considered that the provision of safe refuge in a PMF event would not be
practical. The ground floor of this building would be inundated and may be
structurally unstable in this situation.
It is recommended that a flood evacuation plan be adopted for this building.
The owner/ tenants should have safe egress points and evacuation paths to
higher ground identified. Occupants should be instructed annually on the
evacuation plan, including evacuation flood level indications and emergency
audible warnings. The attached floor plans indicate potential safe egress.
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7.2

PHOTOGRAPHIC RECORD

Figure 42 – SW Elevation, Nelson St

Figure 43 – NE Elevation

Figure 44 –West Elevation

Figure 45 – NW Elevation & carpark

Figure 46 – SE Corner

Figure 47 – East West Arcade

Figure 48 – Drain west of carpark

Figure 49 – Eastern Awning
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7.3

SITE & FLOOR PLANS

68 NELSON STREET, WALLSEND
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8. BUILDING 7:
8.1

69 NELSON STREET, WALLSEND

SUMMARY TABLE
69 NELSON STREET
Commercial – Angsara Wok (Restaurant)

Use
Area (gross)
Construction

Overall - Approx 200m2
Concrete slab on ground, & assumed timber framed first floor
Brick veneer construction, with metal clad parapets, fascias &
awnings.
Brick & plasterboard internal walls
Plasterboard & suspended tile ceilings
Carpet, vinyl & tile floor finishes
Curtains, timber dividing screen
Aluminium framed glazed shopfronts
The building is generally in a sound condition. Cosmetic wear noted
to finishes. Cornice coming adrift in first floor storeroom
General
A settlement crack was noted in the masonry wall of the NE corner
Condition/comments
of the dining area
External security bars to the rear upstairs window
Floors
Occupants
(estimated max)
Hours
Contents
Awning
Orientation
Existing Egress
Floor R.L.
Flood R.L.’s
PMF Flood Event

Evacuation Egress

Two storey
Up to 60
11am – 2pm, & 5pm-10pm, Tuesday - Sunday
Dining tables/chairs, commercial kitchen equipment, joinery, food items,
Cantilevered steel framed awning over part of the northern facade
north-south along the direction of flood flow
Single required exit to street. Locked rear access through storage area to
rear carpark area
Ground Floor: 4.12
First Floor: 7.55
100 yr flood event: 4.91m
PMF flood event: 8.14m
It is considered that the provision of safe refuge in a PMF event would not
be practical. This building would be inundated above the first floor and may
be structurally unstable in this situation.
It is recommended that a flood evacuation plan be adopted for this
building. The owner/ tenant should have a safe egress point and evacuation
path to higher ground identified. Occupants should be instructed annually
on the evacuation plan, including evacuation flood level indications and
emergency audible warnings. The attached floor plans indicate potential
safe egress.
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8.2

PHOTOGRAPHIC RECORD

Figure 50 – North Elevation (Nelson St)

Figure 51 – SW Elevation

Figure 52 – Dining Area

Figure 53 – Internal stairs to first floor

Figure 54 – First floor store/office

Figure 55 – Street awning, Nelson St

Figure 56 – View over lower building roof

Figure 57 – Ceiling tiles in dining area
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SITE & FLOOR PLANS

69 NELSON STREET, WALLSEND
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9. BUILDING 8:
9.1

71-73 NELSON STREET, WALLSEND

SUMMARY TABLE

Note:
This building was not available for inspection and visual observations were made from the street.
Information in the following table is derived from plans provided by NCC & the limited inspection.
71-73 NELSON STREET
Use
Area (gross)
Construction

Commercial –
Tenant 1: Salon
Tenant 2: Vacant
Approx 266m2
Concrete slab on ground
Brick veneer construction, with metal clad parapets, fascias & awnings.
Brick & plasterboard internal walls
Aluminium framed glazed shopfronts

General
Condition

Not available for inspection.
Externally appears to be in sound condition.

Levels
Floor R.L.
Occupants
(estimated
max)

Single storey
Ground Floor R.L. 4.06
Tenant 1: 2-6 (Salon)
Tenant 2: Currently vacant

Contents

Mon: 9am-8pm
Tues: 9am-5pm
Wed/Thur: 8am-8pm
Fri: 8am-5.30pm
Sat: 8am-2pm
Joinery, salon equipment, stock

Egress

Single required exit to street. Rear access through to fenced compound.

Orientation
Awning

north-south along the direction of flood flow
Suspended steel framed awning over the northern facade
100 yr flood event: 4.91m
PMF flood event: 8.16m
It is considered that the provision of safe refuge in a PMF event would not be
practical. This building would be inundated and may be structurally unstable in
this situation.
It is recommended that a flood evacuation plan be adopted for this building.
The owner/ tenant should have a safe egress point and evacuation path to
higher ground identified. Occupants should be instructed annually on the
evacuation plan, including evacuation flood level indications and emergency
audible warnings. The attached floor plans indicate potential safe egress.

Hours

Flood R.L.’s
PMF Flood
Event
Evacuation
Egress
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9.2

PHOTOGRAPHIC RECORD

Figure 58 – North Elevation, Nelson St

Figure 59 – 73 Nelson St (vacant)

Figure 60 – Nelson St entry

Figure 61 –Nelson St shop front & awning

Figure 62 – Fenced compound at rear of building

Figure 63 – South Elevation, rear exit to compound
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SITE & FLOOR PLANS

71-73 NELSON STREET, WALLSEND
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Preliminary Valuation Report

Property Summary
This Property Summary must be read in context of and in conjunction with the full valuation report
of which this Property Summary forms part. All comments, terms and conditions contained in the full
valuation report relate directly to this Property Summary.

Property
No

Address

Description

Value

Sensitivity

Low

High

1

32 Tyrrell Street
32 Council Street

Single-storey
commercial building
located on two lots

$225,000

15.0%

$191,250

$258,750

2

34 – 36 Tyrrell
Street

Dual occupancy, twostorey residential
dwelling

$460,000

10.0%

$414,000

$506,000

3

61 Nelson Street

Two-storey commercial
/ warehouse building

$540,000

10.0%

$486,000

$594,000

4

63 – 65 Nelson
Street

Two-storey building with
one retail and three
residential units

$320,000

10.0%

$288,000

$352,000

5

67 Nelson Street

Single-storey
commercial building

$500,000

10.0%

$450,000

$550,000

6

68 Nelson Street

Two-storey shopping
arcade

$1,280,000

20.0%

$1,024,000

$1,536,000

7

69 Nelson Street

Two-storey commercial
building used as
restaurant

$440,000

15.0%

$374,000

$506,000

8

71 – 73 Nelson
Street

Single-storey
commercial building
with shop and
restaurant

$430,000

10.0%

$387,000

$473,000

$3,614,250

$4,775,750

Total

$4,195,000

NOTE: The above figures represent preliminary market values, as evidenced by external inspection.
In addition, compensation may be payable to both owners and tenants if acquired under the Land
Acquisition (Just Terms Compensation) Act.
To proceed further, we will need owners’ consents to internally inspect each property as well as
owners’ cooperation in providing tenancy details and other building information, to more
accurately assess values and potential compensation.
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Valuation Brief

2.1

Instructing Party

Preliminary Valuation Report

Preston Rowe Paterson Newcastle and Central Coast Pty Ltd was formally instructed on 5
September 2013 by:
Brendan Drake, Senior Structural Engineer, SMEC (Snowy Mountains Engineering Company)

2.2

Purpose of Valuation
The purpose of the valuations is to assess the probable compensation payable for the proposed
acquisition of various properties in the abovenamed project.

2.3

Special Instructions
The initial valuation study was to be conducted by way of external inspection only and provide
preliminary compensation figures for budgeting / feasibility purposes.
All valuations should be confirmed by full internal inspections and normal due diligence, should the
project proceed to acquisition stage.

2.4

Conforming Standards
The valuation conforms to the Professional Ethics and Practice Standards of the Australian Property
Institute.

2.5

Scope of Diligence
As the registered valuer responsible for this valuation I state the property information listed below
has been factored into the calculations, assumptions and analysis I have undertaken.
Deposited Plans for identification purposes
Proprietary databases for sales and leasing evidence
Building Survey Audit: Architectural Report by EJE Architecture dated 27 August 2013
under reference 9880-rep-101-arch.docx
Wallsend Floodplain Risk Management Plan by Worley Parsons dated August 2009
In addition to this data, I have carefully considered all verbal discussions that have taken place
between me and relevant third party individuals and state that all relevant property information
obtained during these discussions, along with all supplied hard copy data, has been examined,
assessed and evaluated.
If any of the information provided proves to be incomplete, or has varied since the time of the
discussions, I reserve the right to review, and if necessary, amend my valuation.
I have carried out an inspection of the properties named in this report, and have undertaken
thorough market research with respect to the available sales evidence obtained. All my
calculations are based on prudent examination, analysis and sound reasoning.

2.6

Valuation Dates
Property Inspection Dates

13 September 2013

NOTE: External inspection only. Internal condition and accommodation is based on EJE’s Building
Survey Audit: Architectural Report.
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Definitions

3.1

Market Value Definition

Preliminary Valuation Report

MARKET VALUE has been defined by the International Valuation Standards Committee and
adopted by the Australian Property Institute.
“Market Value is the estimated amount for which a property should exchange on the date
of valuation between a willing buyer and a willing seller in an arm’s length transaction after
proper marketing wherein the parties had each acted knowledgeably, prudently, and
without compulsion.”
No account is taken of any “Special Value” factor that may apply to an intending purchaser.

3.2

Heads of Compensation
In addition to the above, if the project proceeds to compulsory acquisition, compensation may be
payable in accordance with Section 55 of the Land Acquisition (Just Terms Compensation) Act
1991.
“In determining the amount of compensation to which a person is entitled, regard must be
had to the following matters only (as assessed in accordance with this Division):
(a)

the market value of the land on the date of its acquisition,

(b)

any special value of the land to the person on the date of its acquisition,

(c)

any loss attributable to severance,

(d)

any loss attributable to disturbance,

(e)

solatium,

(f)

any increase or decrease in the value of any other land of the person at the date of
acquisition which adjoins or is severed from the acquired land by reason of the
carrying out of, or the proposal to carry out, the public purpose for which the land was
acquired”.

4

Valuation Report Terms and Conditions

4.1

Valuation Use and Currency
This valuation is made at the express request and is prepared solely for the use of the instructing
party and purpose as stated in the Valuation Brief. This report is for the exclusive use of the
individual or organisation named and is non-transferable without the written consent of the valuer
or an authorised officer of the company.
Preston Rowe Paterson Newcastle and Central Coast accepts no responsibility for any negative
outcomes to any third party who may use or rely on the whole or any part of this valuation for any
purpose, without prior written consent.
Neither the valuer who performed the work, nor any Preston Rowe Paterson Newcastle and Central
Coast employees, has a pecuniary and / or conflict of interest because of an association with the
instructing party and/or the property and its owner.
This valuation is current at the date of valuation only. The value assessed herein may change
significantly and unexpectedly over a relatively short period of time (including as a result of general
market movements or factors specific to the particular property). We do not accept liability for
losses arising from such subsequent changes in value. Without limiting the generality of the above
comment, we do not assume any responsibility or accept any liability where the valuation is relied
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upon after the expiration of ninety (90) days from the date of valuation, or such earlier date if you
become aware of any factors that have any effect on the valuation.

4.2

Limited Liability Clause
Liability limited by a scheme approved under Professional Standards Legislation. As members of the
Australian Property Institute Valuers Limited (APIV Limited), our firm and the valuers of this firm are
participants in an APIV Limited Liability Scheme, which limits the liability of its members.

5

General Factors

5.1

Title Details
No title details have been requisitioned or researched in providing our preliminary assessment and,
as per our instructions, continued use has been assumed. Any person relying on this valuation
should verify the same by way of a full title search. Should any restrictions or encumbrances be
found that affect the values these should be referred back to the valuer for reassessment.

5.2

Zoning
We have been advised by the Newcastle City Council that all properties are within an area zoned
B2 Local Centre under the Newcastle Local Environmental Plan (LEP) 2012 as amended.
The objectives of this zone are as follows:
To provide a range of retail, business, entertainment and community uses that serve
the needs of people who live in, work in and visit the local area.
To encourage employment opportunities in accessible locations.
To maximise public transport patronage and encourage walking and cycling.
To provide for residential development that maintains active retail and business
frontages in order to contribute to a safe, attractive, friendly, accessible and efficient
pedestrian environment.
To maintain the hierarchy of urban centres throughout the City of Newcastle and not
prejudice the viability of the Newcastle City Centre.
The allowed floor space ratio in the B2 zone is 2:1, with the maximum building height being
14 metres, equating to four storeys.
All buildings within the study area appear to conform to current zoning clauses.
All zoning information was obtained by reference to published data and verbal enquiries only. We
recommend any person relying on this report obtain a Section 149 Certificate and should return the
report to the valuer for further consideration if there is any significant variation in findings.

5.3

Environmental Factors
Contamination
To the best of the valuer’s knowledge, inquiry and site inspection and, unless otherwise
stated, we have assumed there is no visual or recorded evidence of past or present sitespecific or nearby contamination that on current general information would have any
adverse effect on the marketability or value of the property.
The valuer stresses that he is not an expert in contamination matters.
Should the authorised user of the valuation experience concern about the possibility or
extent of contamination, it may be prudent to commission an environmental audit from an
appropriately qualified person, referring the valuation back to the valuer for review if
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contamination is revealed. In the interim, our valuation has been made on the basis of no
site contamination.
Mine Subsidence
The Newcastle Mine Subsidence Board advises that the following subject properties are in
the Newcastle Mine Subsidence District:
32 Tyrrell Street
32 Council Street
34 – 36 Tyrrell Street
61 Nelson Street
For those properties whose highest and best use is retention of the existing improvements, the
presence of mine subsidence would not necessarily affect the value in the short to mid term,
and would only affect those properties identified as redevelopment sites.
Whilst development remains within the confines of the current zoning restrictions, mine
subsidence should not affect the saleability or development potential of the subject
properties.
We are unaware of any other environmental issues that may affect the properties and have valued
them accordingly.

5.4

Heritage Issues
Unless otherwise stated, our investigations with Newcastle City Council indicate the improvements
erected upon the sites are not listed as items of heritage significance.

5.5

Area Profile
Wallsend is located approximately 10 kilometres west of Newcastle CBD. The subject properties are
situated in the Wallsend commercial precinct but on the fringe of the retail area. Surrounding
development comprises an industrial / commercial building, medical centres, residences, and
Wallsend Plaza shopping centre, which is approximately 400 metres south but is separated by a
major stormwater channel (with pedestrian access nearby).
The area has good proximity to other services and amenities, with public transport on Nelson Street.

5.6

Site Description and Topography
The subject sites are generally level and rectangular in shape. They are all positioned in close
proximity to a major stormwater drainage canal, which is subject to flooding. Please refer to the
description of each property for more detailed site and topography details.
The site is not under an Aircraft Flight Path.
No surface or subsoil testing report has been supplied or requisitioned. The valuations are on the
basis of stable sites. Should there be concern, a geotechnical report could be requisitioned from an
engineer and if any problems are revealed, the valuation should be referred back to the valuer for
further consideration.

5.7

Improvements
As per our instructions, we have only completed an external inspection of the properties. All
comments relating to internal description, accommodation and areas are taken from EJE’s Building
Survey Audit: Architectural Report.
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Goods and Services Tax
All commercial properties have been valued exclusive of GST as is general valuation practice for
commercial properties.

5.9

Valuation Methodology
Premises are valued on the basis of comparison to existing sales, either by analysed rates per
square metre or based on the capitalisation of fair market rental returns.
For some specialist properties, reference was had to industry standards projected operating costs
and past involvement with the building.
Development sites were valued by direct comparison with sales of other sites in the locality.
All properties have been valued on an “as is” basis taking into account the premises’ current
physical condition and aware that all properties are situated in a flood zone.
We are aware the properties were identified in the Wallsend Floodplain Risk Management Study
issued in draft in March 2007. The sites have a history of flooding back to the 1890s, as per the
Worley Parsons Floodplain Risk Management Plan.

5.10 Sensitivity Allowance
In arriving at our valuation, we have included a sensitivity allowance to reflect the “constraints”
imposed by external valuations.
This allowance merely reflects the “accuracy” of our valuation based on the information we have
been able to resource, ie where we have detailed records in our office regarding construction,
building areas, leases, etc, sensitivity would be low. Similarly, those properties where full internal
inspection was not undertaken or details were not available, sensitivity would be higher. We make
the comment that such sensitivity allowances may result in an increase or decrease of values on full
valuation.

5.11 Compensation
As stated, our valuations make no allowance for compensation that would be payable to existing
owners / tenants should compulsory acquisition be undertaken. In these circumstances, it has been
our experience a contingency factor of approximately 25% should be allowed over and above the
values for extra payments to owners for relocation expenses, disturbance, loss of business, etc, as
well as costs for legal and valuation expenses.
We also advise that, if vacant possession is required, individual tenants may also be entitled to
claim compensation under the Land Acquisition (Just Terms Compensation) Act, which would at
least cover removal and relocation expenses, but can include other items that can only be
determined by individual assessments.

5.12 Economic Overview
Research for the June quarter 2013 released by the Hunter Valley Research Foundation (HVRF) for
the Hunter region indicated that the Hunter’s economy overall has remained relatively static.
However, significant areas of weakness are also emerging and business confidence for the Hunter
has slumped to its lowest level in more than a quarter of a century.
The labour market has remained relatively strong with the region’s unemployment rate remaining
steady at 5.1% coupled with employment growth of 4.0%. However, these strong figures mask
underlying weakness with the number of hours worked declining and a fall in work participation
keeping the unemployment rate artificially low. The number of employment advertisements has
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also fallen, indicating that at least for the short term, the economic drivers anticipated to replace
the resource driven growth are yet to emerge.

The values of non-residential building approvals in the Hunter fell 34% in the year to May 2013,
providing no clear evidence of an emerging upturn in general retail or office construction.
Conversely, there are tentative signs of life in the region’s residential housing activity. House price
growth in metropolitan Newcastle has lifted a modest 4.5% in the year to May 2013 and the number
of dwelling approvals, a leading indicator of construction, has increased 3.5% for the region in the
year to May 2013.

The HVRF Household Survey found that the region’s consumers were pessimistic regarding the shortterm outlook and this may be due to the reports of slowdown in the resources sector. This sentiment
is consistent with the national picture and suggests that the Reserve Bank’s interest rate cuts (75
basis points in 12 months) are yet to lift consumers’ perspectives. The RBA also has capacity for
further interest rate cuts throughout 2013, if required, to boost domestic demand. However, the low
Australian Dollar should make local retail more competitive against overseas online competitors,
although the trend to online retail for all goods and services will continue to provide a challenge to
traditional retail formats.
While business perception for the short term looks weak, the 12-month outlook for the regional
economy, while subdued, was more optimistic, potentially reflecting a belief that the situation has
the capacity to improve. However, at present, the region’s business community may be influenced
by the risks associated with the declining resources sector.
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The real value of tourism takings declined by 11% in the year to March 2013, and a large portion of
the demand for short-term accommodation has fallen sharply due to the conclusion of contracted
construction and operation employment, particularly in the mining and resources sector.
The decline of the Australian Dollar should, however, reduce the overseas travel of Australians and
encourage short-term overseas arrivals. Hunter tourism activity will benefit from these trends, but
growth from these sources will not immediately fill the void left by business demand.

The economic outlook for the Hunter region in the short term looks quite challenging. The transition
from the resources to alternative sectors looks difficult and the probabilities lie with moderately
higher unemployment, slow economic growth and a greater challenge in the generation of
wealth. However, it is possible to view the medium term transition in a more favourable light; the
floating exchange rate, while creating challenges for some sectors, kept inflation low and
consequently enabled the recent and prospective interest rate stimulation.
Source: Hunter Valley Research Foundation

5.13 Market Overview
The market for commercial properties in suburban shopping centres is generally subdued,
especially for fringe properties with poor tenancy profiles.
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This market is traditionally dominated by owner occupiers, but with current low interest rates and
the rise of self managed super funds, well leased properties are attracting investors looking for
higher yields than that offered.

5.14 Market Evidence
Our market investigations revealed a range of transaction evidence in the immediate locality. We
also expanded our search to source market evidence that can be considered relevant. We have
inspected the evidence externally and made comparisons with the property.
The analysis of the market evidence is as follows.
Sales Evidence – Wallsend
The following sales were analysed.
Property Address

Sale Date

Sale Price

Building Area

Rate per m2

Sale 1
81 Cowper Street
WALLSEND

14/10/2012

$200,000

240 m2

$833

Comments: This two storey property is a brick and masonry, steel framed building. It has 240 square metres
of shop and first floor office space, with rear sheds and laneway access. Very basic finish. No separate
access for the upper floor. Site area is 490 square metres.
Sale 2
12 Council Street
WALLSEND

31/01/2012

$435,000

419 m²

$1,038

Comments: Improvements comprise a single-level commercial workshop and offices with a mezzanine
level, constructed from concrete block and steel. To the street frontage is uncovered parking onsite for
four cars. To the rear of the premises is a hardstand area providing uncovered parking for up to ten
vehicles.
Ground floor accommodation comprises rear factory area, reception / work area, four offices and
kitchenette. Accommodation to the mezzanine comprises an additional office, storeroom and storage
area. There is a hardstand area to the rear and parking to front. Drive-through access to the rear of the
property is provided where a concrete apron of 256 square metres is located.
Workshop:
Upper offices:
Nett lettable area:
Sale 3
8 Kemp Street
WALLSEND

278 m2
40 m2
419 m2 plus mezzanine
19/9/2012

Lower offices:
Mezzanine:
Site area:
$406,000

101 m2
61 m2
784 m2
220 m2

$1,709

Comments: Older style weatherboard residence at rear with large brick shop / showroom added at front,
used as a veterinary clinic at the date of sale. Land area is 538.7 square metres. Rate per building area
after allowance for extra land and garaging.
Sale 4
20 Kemp Street
WALLSEND

18/11/2011

$320,000

200 m2

$1,600

Comments: Older style sandstone cottage converted to offices. Two storeys but second floor “attic” style
accommodation. Large site but rear has no vehicle access.
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Property Address

Sale Date

Sale Price

Building Area

Rate per m2

Sale 5
73 – 75 Cowper Street
WALLSEND

11/07/2012

$810,000

2,062 m²
(land area)

$393 (land)

Comments: These properties are on two separate titles. The existing land use of number 75, the larger lot, is
a house, and number 73 is a vacant lot. Surrounding development is commercial and retail. Development
site value.
Sale 6
2 Metcalf Street
WALLSEND

16/07/2012

$195,000

562 m²
(land area)

$347 (land)

Comments: Older style caryard with small metal shed / office at rear of limited value. Land sale only.
Zoned Business. Fringe location, limited exposure.
Sale 7
46 Station Street
WARATAH

15/11/2012

$1,280,000

1,637 m²

$782

Comments: Former Waratah Rugby Union Club sold with vacant possession as a liquidation sale. Singlelevel club premises of approximately 1,200 square metres, together with a gymnasium of 227 square
metres and a detached commercial building of 210 square metres. Dated relatively basic improvements
with the sale price reflecting a rate of $782 per square metre over the total building area. Improvements
occupy a large combined parcel of land of 4,016 square metres with the improved sale rate reflecting an
improved land value of $319 per square metre. Mixed 3 (a) and 2 (b) zoning. The improvements were
considered to be reaching the end of their economic life and as such the sale is indicative predominantly
of land value. Inferior exposure but benefits from a proportion of residentially zoned land.
From the above, it is apparent that vacant possession sales are selling for between $833 per
square metre for a retail shop with restricted first floor space, up to $1,709 per square metre
for specialist use, with a general weighting at around $1,500 per square metre.
Sales Evidence – Investment Properties
The following sales were analysed.
Property Address

Sale Date

Sale Price

Building
Area

Rate per m2

Yield

Sale 8
43 Station Street
WARATAH

7/5/2013

$655,000

591 m²

$1,108

8.7% (passing)
11.9% (fully
occupied)

Comments: Five adjoining single-storey shops and workshop sold in one line. Nett passing rent of $56,786
showing a yield of 8.7%, however the larger of the shops fronting Station Street was vacant. Potential nett
rent (assuming full occupation and implementation of due rental increases) of $77,628 which would
therefore reflect a yield of 11.9%. Inferior quality improvements and exposure.
Sale 9
410 Maitland Road
MAYFIELD

11/6/2013

$514,000

302 m²

$1,701

10%

Comments: Two 90-year-old brick shops with internal wall removed to create a 130 square metre
showroom, plus 1 x two-bedroom and 1 x one-bedroom flats at rear, on a large block of 638 square
metres. Shop leased on a monthly tenancy at the date of sale. Purchased by owner occupier but showing
approximately 10% return at sale. Main road location but fringe area.
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Property Address

Sale Date

Sale Price

Building
Area

Rate per m2

Yield

Sale 10
266 Maitland Road
MAYFIELD

31/1/2012

$495,000

220 m²

$2,250

8.8%

Comments: Commercial / retail building of 220 square metres situated in Mayfield’s main strip shopping
area. Tenanted to Greater Building Society on new three-year lease with three-year option at $43,733 per
annum nett plus GST ($199 per square metre). Good quality improvements with reasonably good
exposure.
Sale 11
244 Maitland Road
MAYFIELD

26/11/2012

$330,000
(plus GST)

200 m²

$1,650

9.5%

Comments: Ground floor retail premises of 200 square metres, which include a reception, partial office
fitout and amenities. Central location in Mayfield CBD. Modernised, older style improvements that have
recently been leased to an employment agency at a nett rent equivalent to $157 per square metre.
Although sold with vacant possession, the purchase price reflects a yield in the order of 9.5% based on the
recent nett rent. A 288 square metre allotment with no onsite parking. Average improvements but good
exposure.
Sale 12
254 Maitland Road
MAYFIELD

22/7/2011

$615,000

270 m²

$2,278

8.3%

Comments: Two-storey masonry and metal deck roof commercial / retail premises that comprise a ground
floor tenancy of 120 square metres while the upper level tenancy has a total area of 150 square metres
(including ground floor entrance). Total building area in the order of 270 square metres. Both tenancies in
the building were leased in July and December 2012 and now have a combined nett income of $50,800,
which would now reflect a return on investment in the order of 8.3%.
Sale 13
109 Beaumont Street
HAMILTON

6/5/2013

$1,600,000

424 m²

$3,774

7.48%

Comments: Two-storey brick building of 424 square metres leased to ANZ Bank. Located in a sought after
corner position on Beaumont Street. One hundred per cent leased to ANZ Banking Group Ltd with a nett
income of $119,725 per annum ($282 per square metre) for a period of 5 + 5 years which commenced
1/07/2012 with fixed 3% annual increases. Passed in at auction in April 2013 and later sold by private treaty.
Strong tenancy and stronger commercial location.
Yields for leased suburban commercial premises generally range from 7.48% for premises with
a strong tenant with good tenure in a very popular location, up to 9.5% for a vacant
possession purchase. It is considered that Mayfield and Hamilton are stronger retail areas
than Wallsend, which is slightly disjointed and compromised by having a large shopping
centre within 400 metres.
Capital costs per square metre range from $1,108 to $3,774, with a weighting around $1,800
to $2,000 per square metre, slightly higher than that evidenced by the limited Wallsend sales.
Rental Evidence
The following lease transactions were analysed.
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Property Address

Lease Date

Rental per
Annum

Area

Rate per m2
per Annum

Rental 1
60 Nelson Street
WALLSEND

06/2013

$521,268

1,640 m²

$318

Comments: Purpose built, two-level, rendered masonry brick building with a three-year lease option taken
up by Centrelink, with rent increased to $521,268, which equates to $318 per square metre per annum.
Includes 44 car spaces. Site area is 2,350 square metres.
Rental 2
159 Nelson Street
WALLSEND

01/12/2012

$33,000

234 m²

$141

Comments: Open plan ground floor office with retail frontage. Located at pedestrian crossing in
Wallsend’s main street. Site area is approximately 587 square metres. Includes 11 onsite car parks with rear
access. Leased by Shortland Property Management on a three-year term with no further options. Nett
rent. Outgoings approximately $47 per square metre per annum.
Rental 3
108 – 110 Nelson Street
WALLSEND

18/5/2012

$45,045

143 m²

$315 (nett)

Comments: Ground floor shop in a two-storey commercial building at the prominent intersection with
Tyrrell Street, leased to The Salvation Army Employment Plus on a two-year-three-month lease with 2 x
three-year options. First floor office leased from May 2011 on a three-plus-three-year term at $129 per
square metre per annum nett.
Rental 4
Shop 1, 181 Nelson Street
WALLSEND

1/09/2013

$21,000

90 m²

$233

Comments: Ground floor open plan office, suitable for retail or commercial uses. It has one onsite car park
and rear access.
Rental 5
3/136 Nelson Street
WALLSEND

24/1/2013

$17,355

90 m²

$193

Comments: First floor commercial office space with a basic office fitout of two partitioned offices, a
reception area and storage space. Two off street car parks are included with the property. Tenancy mix
includes Andrew Nash Clinic and Wilson’s Pharmacy on the ground floor, and the Irlen Dyslexia Diagnostic
Clinic on the first floor.
Rental 6
151 Nelson Street
WALLSEND

9/2013

$18,900

70 m²

$270

Comments: A two-storey brick and masonry building. The tenancy is on the ground floor, leased by a florist
on a three-plus-three-year term.
Rental 7
4/181 Nelson Street
WALLSEND

8/2012

$22,218

75 m²

$296

Comments: Open plan office, shared WC, with one car space. Tenant provides own carpet and
airconditioning. Gross rental. Leased by a hearing aid specialist.
From the above, it is apparent that rents vary significantly depending on location, size and
condition, but with a general weighting around $250 to $300 nett per square metre per annum for
reasonable retail space. Upon inspection, it was noted that there were a large number of vacant
shops within the centre, leading to competitive rentals and many options for relocation.
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6

Individual Property Valuations

6.1

Property 1:

32 Tyrrell Street, and 32 Council Street, Wallsend

32 Tyrrell Street

Rear of Building, from Council Street

Registered Owner

Quantep Pty Limited

Tenure

Freehold. Owner occupied or short term tenancy: “Mista Money”
pawnbrokers.

Legal Description

32 Tyrrell Street:
32 Council Street:

Lot 71 DP 551112
Lot 12 DP 1082684

Dimensions and Area

Lot 71 DP 551112:
Lot 12 DP 1082684:

20.4 m / 20.2 m x 10.5 m / 10.7 m
27.8 m / 23.6 m x 11.3 m / 10.6 m

Total area:

215 m2
272 m2
487 m2

Encumbrances

Interests recorded on Register Folio 71/DP551112 and Register Folio
12/DP 1082684

Zoning

B2 Local Centre under the Newcastle Local Environmental Plan 2012

Location

Situated on the western bank of the stormwater channel with frontage to
Tyrrell and Council Streets.

Site Description & Topography

The subject site is regular in shape and falls slightly below the road. It is
near level, and can be accessed at the rear from Council Street. The
property is located directly adjacent to the drainage canal.
The business is located over 3 lots, 32 Tyrrell Street and 32 and 36 Council
Street.

Environmental Factors

Land is subject to flood liability.
Both of these properties are in the Newcastle Mine Subsidence area.

Improvements
(as per EJE report)
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The front of the building contains retail space, which is accessed via a
roller shutter and pedestrian door on the main street frontage.
The rear of the building contains two separate internal storage areas.
Each storage area can be accessed from the rear fenced and gated
compound through metal roller doors. The compound is on a third lot,
36 Council Street.
The eastern masonry walls are inconsistent in their construction and
material, and show external water damage marks. Metal roof and
framing is showing extensive signs of corrosion. Cosmetic wear and
damage is evident on the internal and external walls.

Building Areas

The total building area is approximately 296 square metres. The retail area
is approximately 81 square metres and the storage area covers
215 square metres.

Comments

The building is situated outside the main commercial area with little
pedestrian flow. It is of an age and design that offers secondary
commercial / industrial value only.
Part of the building opens onto an adjoining yard that is not part of this
study and can be sold / developed separately.
The building would have limited appeal on the open market and
redevelopment may be an option.

Valuation Calculations

Building
Retail

Area m2

Rent / m2 PA

Rent PA

81

$120

$9,720

Warehouse

215

$85

$18,275

Nett Rent

296

Capitalised @
Total

$27,995
12.00%

Say

$233,292
$230,000

Capital Cost on Building Area
Floor
Building

Area m2

Rate / m2

Value

296

$750

$222,000

Total

$222,000

Redevelopment
Land
Total
Preliminary Estimated Market
Value

$225,000

Sensitivity Allowance

15%
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34 – 36 Tyrrell Street, Wallsend

Street frontage

Western elevation

Registered Owner

Alexander Acker

Tenure

Freehold. Owner occupied plus possible residential tenancy.

Legal Description

34 Tyrrell Street:
36 Tyrrell Street:

Lot 8 DP 1004332
Lot 9 DP 1004332

Lot 8 DP 1004332:
Lot 9 DP 1004332:

20.5 m / 20.8 m x 10.4 m / 10.7 m
20.8 m / 19.8 m x 11.2 m / (6.5, 4.8)

Dimensions and Area

Total area:

220.6 m2
229.7 m2
450.3 m2

Encumbrances

None known

Zoning

B2 Local Centre under the Newcastle Local Environmental Plan 2012

Location

Situated on the northern side of Tyrrell Street, west of the stormwater
channel.

Site Description & Topography

The land is rectangular in shape and is near flat. The land is near level to
slightly higher than the road.

Environmental Factors

The land is subject to flood liability.
These lots are in the Newcastle Mine Subsidence area.

Improvements
(as per EJE report)

Improvements comprise a residential attached dual occupancy dwelling.

Building Areas

Approximately 280 square metres per floor.
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The residence is constructed from a suspended timber frame floor on brick
piers and foundation walls. The external walls are a combination of
weatherboard and brick veneer, with stud framed internal walls. The roof is
a timber framed tiled roof. The balcony on the front of the building is of
concrete construction.
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An attractive, two-storey residence, primarily built above flood level with
ground floor non-residential, ie garaging / storage. Internal
accommodation appears to be 1 x two-bedroom and 1 x one-bedroom
flats – to be confirmed. Due to inability to access internally, we have
applied a high sensitivity allowance.
The building appears to be in sound condition from limited external
inspection. There is evidence of dislodged balcony tiles, and the
timberwork requires painting.

Valuation Calculations

Building

Weeks

Rent

Rent PA

2 bed flat (per week)

52

$260

$13,520

3 bed (per week)

52

$350

$18,200

Total
Capitalised (gross)

$31,720
7.0%

$453,143

Capital Cost on Building Area
Floor

Area m2

Land

450

Ground floor

280

$325

$91,000

First floor

280

$650

$182,000

Fencing, gardens and paths
Total
Preliminary Estimated Market
Value

$460,000

Sensitivity Allowance

10%
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61 Nelson Street, Wallsend

Street frontage

Side view adjacent canal

Registered Owner

Kon Mavrogeorgis and Stavroula Mavrogeorgis as Joint Tenants

Tenure

Freehold. Three short term commercial tenancies in the front section. The
rear shed portion is vacant.
Tenancy 1:
Tenancy 2:
Tenancy 3:
Tenancy 4:

Kip McGrath
Early Start Speech Pathology
Stamina Software
Vacant workshop / warehouse

Legal Description

Lot 5 DP 770396

Dimensions and Area

Dimensions:
Area:

Encumbrances

Interests recorded on Register Folio 5/ DP 770396

Zoning

B2 Local Centre under the Newcastle Local Environmental Plan 2012

Location

Situated on the southern side of Nelson Street on the western bank of the
stormwater channel.

Site Description & Topography

The site is regular in shape and falls slightly below the road. It is slopes
gently towards the rear. The property can be accessed at the rear from
Council Street. The property is located directly adjacent to the drainage
canal.

Environmental Factors

This property is subject to flood liability.

40.1 m / 40 m x 10 m / 10.3 m
411.7 m2

This property is in the Newcastle Mine Subsidence area.
EJE’s Building Survey Audit: Architectural Report has identified asbestos in
the suspended awning, and the rear shed.

Date:
Our Ref:
Project:

September 2013
M.8649 / 506141
Wallsend Floodplain Risk Management Plan
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Improvements
(as per EJE report)

Preliminary Valuation Report
Improvements comprise a mixed construction two-storey building with
brick veneer front building and an attached metal clad shed at the rear.
The entire roof is constructed from corrugated metal. A stone retaining
wall adjacent to the canal supports the front building’s façade.
The interior of the front portion of the building is constructed of brick
suspended timber frame floors, and masonry and plasterboard lightweight
internal walls. The ground floor ceiling is plasterboard, with suspended
mineral fibre tiles on the first floor ceiling.
The shopfront includes a suspended cantilevered street awning
constructed of metal roof and steel tie rods with asbestos soft lining. The
ground floor shopfront exterior windows are aluminium framed.
The rear shed portion can be accessed from Council Street via a metal
roller door. There are no interior linings in the shed portion of the building.

Building Areas

The total building area is approximately 744 square metres, divided into
four tenancies with the following approximate areas:
Tenancy 1:
Tenancy 2:
Tenancy 3:
Tenancy 4:

General Comments

95 m2
107 m2
220 m2
300 m2

The external and internal condition of the brick building is reasonable.
Tenancy 3 on the first floor shows evidence of past water damage and
has damaged ceiling tiles in several locations.
There is a missing stormwater downpipe on the eastern wall and there is
inadequate support for the eastern balcony over the stormwater drain.
The rear shed is in fair to poor condition; the cladding is rusting, the access
stairs are unsound and there are signs of water damage to the timber
structure. The wet areas show cracked asbestos lining, and the shed has
broken windows and unlined walls.
Confirmation of any termite damage is required.

Current Rental

Tenant 2:
Gross rent PA:
Lease date:
Lease term:
Nett lettable area:
Rental rate:

Comments

Attractive older style building in fair condition, converted to offices and
offering reasonable low cost office accommodation. Situated in fringe
location. Rear shed could be better utilised as secure parking for tenants.

Date:
Our Ref:
Project:

September 2013
M.8649 / 506141
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Early Start Speech Pathology
$18,000 + GST
1/3/2013
3 year lease term with no options
107 m2
$168 gross per m2 per annum
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Valuation Calculations

Preliminary Valuation Report

Building

Area m2

Rent / m2 PA

Rent PA

Shop 1 Ground floor office

89

$135

$12,015

Shop 2 Ground floor office

107

$125

$13,375

Tenancy 3 1st Floor office

220

$100

$22,000

Tenancy 4 Warehouse

300

$40

$12,000

Nett Rent

716

Capitalised @
Total

$59,390
11.00%

Say

$539,909
$540,000

Capital Cost on Building Area
Floor
Building

Area m2

Rate / m2

Value

716

$750

$537,000

Total

$537,000

Summation
Building
Main

Area m2

Rate / m2

Value

716

$550

$393,800

Car parking (per space PA)
Subtotal

716

Plus Land

411

Total

Preliminary Estimated Market
Value

$540,000

Sensitivity Allowance

10%

Date:
Our Ref:
Project:

$0
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$393,800
$375

$154,125
$547,925
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Property 4:

Preliminary Valuation Report

63 – 65 Nelson Street, Wallsend

Street frontage

Rear attached shed

Registered Owner

Globe Industries Pty Limited

Tenure

The property has three ground floor tenancies, one commercial and two
residential, as well as one residential tenancy on the first floor.

Legal Description

Lot 800 DP 1131574
This Certificate of Title has not been issued. Lodged dealings must be
accompanied by prior CT C/F 8/A/977871.

Dimensions and Area

Dimensions:
Area:

40.1 m /39.6 m x 10.3 m /10.3 m
365 m2

Encumbrances

This title is a limited and qualified title.

Zoning

B2 Local Centre under the Newcastle Local Environmental Plan 2012

Location

Situated on the southern side of Nelson Street, adjacent to the stormwater
channel.

Site Description & Topography

The site is regular in shape and falls slightly below the road. The property is
located directly adjacent to the drainage canal. The property can be
accessed at the rear from Council Street.

Environmental Factors

The property is subject to flooding liability.

Improvements
(as per EJE report)

The improvements comprise a two-storey brick veneer building fronting
Nelson Street, with an attached metal clad shed at the rear. The roof is
corrugated metal.
The brick portion of the building has suspended timber frame floors, and
masonry and plasterboard internal walls, with plasterboard and fibrous
cement ceilings.
The rear shed portion has exposed corrugated steel roof with rattan lining.
The shopfront has a retractable steel awning over half of the tenancy.
Windows are aluminium framed.

Date:
Our Ref:
Project:

September 2013
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Preliminary Valuation Report
Floors are covered variously with carpet, vinyl and tiles.
The masonry portion of the building is in sound condition. There is some
evidence of cosmetic wear and tear, including paint peeling from walls
and ceiling and timber trims missing or poorly fixed. There is evidence of
damage to the fibre cement cladding above the shop entries, as well as
signs of corrosion to the metal roof and drainage fixtures. The internal
stairwell is in poor condition and the stairs appear to be too steep.
The attached metal shed is of inadequate to poor construction, including
roof members, internal walls, bathroom installations, wiring, and damage
to roof beams. There are no ceilings or insulation and there is inadequate
natural light.
It is inadequate for its current use as a residence.

Building Areas

Total building area is approximately 321 square metres, divided into:
Tenancy 1(shop):
89 m2
Tenancy 2 (first floor):
95 m2
Tenancy 3 (studio):
23 m2
Tenancy 4 (three-bedroom residential conversion):

Comments

98 m2

Two older style shops currently used collectively but could be let on an
individual basis, although would require installation of or access to
amenities.
Upstairs is utilised as a three-bedroom residence, which is in fair condition.
The rear tenancies (Tenancy 3 – studio and Tenancy 4 – three-bedroom
unit) do not appear to conform to current building regulations and are of
very poor quality. Possibly an illegal alteration. Included as utility value
only.

Valuation Calculations

Building

Area m2

Rent / m2

Rent PA

Ground floor retail

89

$220

$19,580

First floor residence (per week)

95

$200

$10,400

Rear Flat 3 (per week)

52

$80

$4,160

Rear Flat 4 (per week)

52

$150

$7,800

Nett Rent

$41,940

Capitalised @
Total

13.00%
Say

$322,615
$320,000

Capital Cost on Building Area
Floor
Building – front
Building – rear
Total

Date:
Our Ref:
Project:

September 2013
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Area m2

Rate / m2

Value

174

$1,700

$295,800
$15,000
$310,800
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Preliminary Valuation Report
Summation
Land

365

$400

$146,000

Shop and res (front)

174

$850

$147,900

1

$10,000

$15,000

Rear (utility value)
Total

Preliminary Estimated Market
Value

$320,000

Sensitivity Allowance

10%

Date:
Our Ref:
Project:
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Property 5:

Preliminary Valuation Report

67 Nelson Street, Wallsend

Street Frontage

Rear access

Registered Owner

Gerald Joe Mah

Tenure

Leased to Curves. A lease is registered on the title and is still within the
option period. (Expiry 9/12/2010 plus three-year option.)

Legal Description

Lot 9 DP 735465

Dimensions and Area

Dimensions:
Area:

Encumbrances

Interests recorded on Register Folio 9/DP 735465

Zoning

B2 Local Centre under the Newcastle Local Environmental Plan 2012

Location

Situated on the southern side of Nelson Street, approximately 20 metres
east of the stormwater channel.

Site Description & Topography

The site is regular in shape and falls slightly below the road. It is near flat.
The property can be accessed at the rear from Council Street.

Environmental Factors

The property is subject to flood liability.

Improvements
(as per EJE report)

The improvements comprise a single-storey brick veneer building on a
concrete slab. The roof is metal, and includes a metal awning over
building frontage. There is fibrous cement cladding on the commercial
shop front. Windows are aluminium framed.

40.2 m / 39.6 m x 10.3 m / 10.3 m
408 m2

The internal walls are lightweight brick and plasterboard, with
plasterboard and suspended tile ceilings. Floors are finished with tiles and
carpet.
The building is in generally good condition. There is minor cosmetic wear
with, external timbers and soffit at rear of building requiring painting.
Building Areas

Date:
Our Ref:
Project:

The building area is approximately 163 square metres.

September 2013
M.8649 / 506141
Wallsend Floodplain Risk Management Plan

24

Preston Rowe Paterson
Comments

Valuation Calculations

Preliminary Valuation Report
Modern shop, approximately 30 years old, with attractive façade and
opening onto paved carpark at rear with secure rear entry. Basic
construction but very adaptable layout.
Building
Shop

Area m2

Rent / m2

Rent PA

163

$275

$44,825

9.00%

$498,056

Nett Rent

$44,825

Capitalised @
Total

Say

$500,000

Summation
Land

408

$500

$204,000

Building

163

$1,500

$244,500

8

$5,000

$40,000

Carparking
Total
Preliminary Estimated Market
Value

$500,000

Sensitivity Allowance

10%

Date:
Our Ref:
Project:
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Property 6:

Preliminary Valuation Report

“Summerland Centre”, 68 Nelson Street, Wallsend

South-east elevation

Western elevation

Registered Owner

Martin James Hanna and Diane Patricia Hana

Tenure

Approximately 10 short term commercial tenancies.

Legal Description

Lot 1 DP 738503
Lot 20 DP 63875

Dimensions and Area

Dimensions:

Irregular

Area:

Lot 1 DP 738503
Lot 20 DP 63875

1,057 m2
1,719 m2

Total:

2,776 m2

Encumbrances

Interests recorded on Register Folio 1/DP 738503 and 20/DP 63875

Zoning

B2 Local Centre under the Newcastle Local Environmental Plan 2012

Location

Situated on an island block between the stormwater channel, Nelson
Street and Boscawen Street.

Site Description & Topography

The site is an irregular shaped corner block and falls slightly below the
road. It is near level. The property is directly adjacent the drainage canal.

Environmental Factors

The property is subject to flood liability.

Improvements
(as per EJE report)

Improvements to the property comprise a two-storey commercial
shopping centre arcade, constructed from brick veneer on a concrete
slab. Without inspection it is assumed that the first floor is also a concrete
slab.
Internal walls are brick and plasterboard. It is assumed the ceiling is
plasterboard and suspended tiles. Windows are aluminium framed.
The ground floor comprises several smaller tenancies around a central
thoroughfare arcade. A larger core tenancy area is located at the rear of
the ground floor.

Date:
Our Ref:
Project:

September 2013
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Preliminary Valuation Report
Grounds are hardstand car parking in entirety with some shade tree
garden beds.
The building was unavailable for inspection. It is approximately 34 years
old and appears to be in structurally sound condition.
The title to the sight is divided into two, with one covering the building
and the other the external hardstand carpark area.

Building Areas

Building area is approximately 986 square metres.

Comments

A modern, 40-year-old, two-storey building comprising:
Ground floor:

3 x shops facing Nelson Street
1 x office facing Boscawen Street
2 x internal arcade terraces
1 x office facing carpark at rear

First floor:

4 x townhouses
(Note: Access was unavailable)

At the date of inspection, full tenancy details were unavailable. Our
valuation is based on external inspection, estimated rents and scaled
tenancy areas. (Note: Nett lettable area differs significantly from EJE’s
report.)
Valuation Calculations

Building

Area m2

Rent / m2

Rent PA

Shops 1 – 3 Nelson St
Shops 4, 5 & 7
arcade/carpark
Office 6 Boscawen

171

$225

$38,475

171

$150

$25,650

105

$185

$19,425

First floor townhouses

347

$150

$52,050

Nett Rent

794

Capitalised @
Total

$135,600
10.50%

Say

$1,291,429
$1,290,000

Capital Cost on Building Area
Floor
Ground floor
Total
Preliminary Estimated Market
Value

$1,280,000

Sensitivity Allowance

20%

Date:
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Project:
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Area m2

Rate / m2

Value

794

$1,600

$1,270,400
$1,270,400
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Property 7:

Preliminary Valuation Report

69 Nelson Street, Wallsend

Street frontage

Rear access

Registered Owner

Simon Lee

Tenure

Owner occupied or short term tenant

Legal Description

Lot 10 in DP 745372

Dimensions and Area

Dimensions:
Area:

Encumbrances

Interests recorded on Register Folio 10/DP745372

Zoning

B2 Local Centre under the Newcastle Local Environmental Plan 2012

Location

Situated on the southern side of Nelson Street, approximately 60 metres
east of the stormwater channel.

Site Description & Topography

The site is an irregular shaped block, tapering from front to rear. It is near
level land, and can be accessed from the rear via Council Street.

Environmental Factors

The property is subject to flood liability.

Improvements
(as per EJE report)

Improvements consist of a two-storey brick veneer building on a concrete
slab. Without internal inspection it is assumed that the first floor is timber
framed. The second floor covers approximately half of the building only.

Approximately 9 m x 32 m
288 m2

The building has external metal clad parapets, fascias and a steel framed
cantilevered awning is located over part of the façade. Windows are
aluminium framed.
Internal walls are brick and plasterboard with plasterboard and
suspended tile ceilings. Internal fitout includes a commercial kitchen,
curtains and timber dividing screens.
The rear upstairs window has external security bars.
The building is currently used as a restaurant. It is in a generally sound
condition, with cosmetic wear to the finishes. A settlement crack has
appeared in the masonry wall in the back corner of the rear storeroom.

Date:
Our Ref:
Project:
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Preliminary Valuation Report

Building Areas

Building area is approximately 200 square metres.

Comments

Originally two separate shops that have been joined to form a restaurant,
including kitchen, stores, etc. Good condition for age. Upstairs is used as
storage / office only with no separate entry.

Valuation Calculations

Building
Ground floor
Upper floors
Nett Rent

Area m2

Rent / m2

Rent PA

200

$220

$44,000

40

$40

240

Capitalised @
Total

$1,600
$45,600

10.25%
Say

$444,878
$440,000

Capital Cost on Building Area
Floor
Building
Total

Preliminary Estimated Market
Value

$440,000

Sensitivity Allowance

15%

Date:
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Project:
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Area m2

Rate / m2

Value

240

$1,800

$432,000
$432,000
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Property 8:

Preliminary Valuation Report

71 – 73 Nelson Street, Wallsend

Street frontage

Rear access

Registered Owner

Peerapot Phiyasirikul and Chantarat Phiyasirikul

Tenure

Registered lease to Hospitality Oz Pty Ltd, expiry 31/8/2014 plus 5 year
option
Registered lease to Kelly Maycock, expired 25/4/2012 plus 2 year option
Registered lease to Supon Phiyasirikul, expired 7/10/2012 plus option of
1 year 10 months and 20 days
One section is currently tenanted by a salon and the restaurant area is
vacant.

Legal Description

Lot 11 DP 738502

Dimensions and Area

Dimensions:
Area:

Encumbrances

Interests recorded on Register Folio 11/DP 738502

Zoning

B2 Local Centre under the Newcastle Local Environmental Plan 2012

Location

Situated on the southern side of Nelson Street, approximately 100 metres
east of the stormwater channel.

Site Description & Topography

The site is a regular shaped block. It is near flat, and can be accessed
from the rear via Council Street.

Environmental Factors

The property is subject to flood liability.

Improvements
(as per EJE report)

The improvements comprise a single storey brick veneer building on a
concrete slab. The building has external metal clad parapets, fascias,
and a suspended steel framed awning is located over the façade.
Windows are aluminium framed.

38.7 m / 38.8 m x 12.5 m / 9.4 m
436 m2

Internal walls are brick and plasterboard with plasterboard.
The building was not able to be inspected. The external areas of the
building appear in sound condition.

Date:
Our Ref:
Project:
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Preliminary Valuation Report

Building Areas

Unknown

Comments

At the date of inspection, the property was part vacant, part tenanted.
The vacant shop was a fully fitted out restaurant with coolroom and
kitchen. The property was purchased in August 2011 for $410,000.

Valuation Calculations

Building

Area m2

Rent / m2

Rent PA

Shop 1 Hairdresser

60

$240

$14,400

Shop 2 Restaurant

240

$125

$30,000

Nett Rent

300

Capitalised @
Total

$44,400
10.25%

Say

$433,171
$430,000

Capital Cost on Building Area
Floor
Building
Total
Preliminary Estimated Market
Value

$430,000

Sensitivity Allowance

10%
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Area m2

Rate / m2

Value

300

$1,400

$420,000
$420,000
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Preliminary Valuation Report

Preliminary Valuation Summary

Property
No

Address

Description

Value

Sensitivity

Low

High

1

32 Tyrrell Street
32 Council Street

Single-storey
commercial building
located on two lots

$225,000

15.0%

$191,250

$258,750

2

34 – 36 Tyrrell
Street

Dual occupancy, twostorey residential
dwelling

$460,000

10.0%

$414,000

$506,000

3

61 Nelson Street

Two-storey commercial
/ warehouse building

$540,000

10.0%

$486,000

$594,000

4

63 – 65 Nelson
Street

Two-storey building with
one retail and three
residential units

$320,000

10.0%

$288,000

$352,000

5

67 Nelson Street

Single-storey
commercial building

$500,000

10.0%

$450,000

$550,000

6

68 Nelson Street

Two-storey shopping
arcade

$1,280,000

20.0%

$1,024,000

$1,536,000

7

69 Nelson Street

Two-storey commercial
building used as
restaurant

$440,000

15.0%

$374,000

$506,000

8

71 – 73 Nelson
Street

Single-storey
commercial building
with shop and
restaurant

$430,000

10.0%

$387,000

$473,000

$3,614,250

$4,775,750

Total

Date:
Our Ref:
Project:

$4,195,000
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APPENDIX E REVIEW OF MODEL USED IN PREVIOUS 2008
FLOOD STUDY
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E1. OVERVIEW OF FLOOD MODEL USED IN PREVIOUS 2008 FLOOD STUDY
The 2008 flood study assessed the existing flood regime in the Wallsend:Plattsburg catchment,
which has a total area of approximately 12.4 km2. The 2008 flood study included the
development of an integrated one:dimensional (1D) and two:dimensional (2D) hydraulic model
of the floodplain of Ironbark Creek and its tributaries. The hydraulic model was developed using
the MIKE FLOOD software package. Catchment wide hydrologic modelling was undertaken
using the XP:RAFTS modelling package. The modelling was calibrated using surveyed flood
marks from the 1988 and 2007 flood events.
The model review and re:calibration was extended in May 2014 by the CoN to include review of
a number of research studies relating to hydraulic model grid resolution and building
representation, and to report on these aspects in relation to the approach used in the 2008
Wallsend model. This relates to the latest industry approach to two:dimensional hydraulic
modelling for urban areas, and in particular included assessment of the Wallsend model's 4m
fixed grid spacing, the merits of a smaller grid spacing or flexi:grid arrangement, and the means
of schematising buildings. Specifically, the appropriateness (or otherwise) of the following
matters were examined:
•

The 4m x 4m fixed grid finite difference hydraulic model (as used in the 2008 flood study);

•

Whether it would be better to used a smaller fixed grid, say 2m x 2m or 1m x 1m.

•

Whether it would be better to use a finite element 'flexi:grid' model in lieu of the finite
difference model.

•

Whether the means of representing buildings and their impact on flooding in the 4m x 4m
fixed grid model should be changed.

The above specific matters are discussed below followed by the overall review of the hydrologic
and hydraulic models used in the 2008 flood study.
E1.1 Review of Fixed Grid Finite Difference Modelling Approach
In developing the ‘Newcastle City@wide Floodplain Risk Management Study and Plan’
(Newcastle City:wide FRMS&P : BMT WBM, 2012), an independent review of available
floodplain modelling was undertaken by the University of NSW Water Research Laboratory
(Smith and Wasko, 2010). A range of flood studies and associated flood models were reviewed
including the ‘Wallsend@Plattsburg (Ironbark Creek) Flood Study’ (DHI, 2008). A key objective of
the review was to ensure that the numerical models used for the Newcastle City:wide FRMS&P
were able to accurately reproduce flood data sets adopted by the CoN for the relevant
catchments and to provide an independent critical review of the various models' abilities to
represent observed flood behaviour to support development of the Newcastle City:wide
FRMS&P.
The Smith and Wasko review included an assessment of the available data for the June 2007
flood event (the "Pasher Bulker" storm). It was noted that a feature of this flood event was the
number of culverts, bridges and channels that were blocked by debris during the flood event,
and hence the impact of blockage would be an important consideration in developing the
Newcastle City:wide FRMS&P.
The review noted that the Wallsend hydraulic model had been developed "...... as a 1D/2D
hybrid model using MIKE Flood software in version 2008". The review describes development of
the model as follows:
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"The model development approach has been to represent the floodplain along the main
flow channels and tributaries up to the PMF extent. Overbank areas have been
represented in 2D with the formalised trunk channels generally represented in 1D. The
model as presented in the Flood Study report is an upgrade of an earlier 1D model of the
catchment and, due to time and budgetary constraints, the extent of the modelled
floodplain was guided by the previous 1D model. The current model has used the
formalised trunk channel system 'backbone' from the former model and replaced
overbank floodplain areas with a 2D terrain on a 4m grid resolution. Because the model
domain has been guided by the earlier, focussed 1D flood model, the modelled
floodplain has been limited to areas adjacent to the larger flood channels in the
catchment. Equivalent smaller tributaries and overland flow paths ...... are not
represented as comprehensively in the Wallsend model. The net effect is that fewer
minor scale flow paths and the properties associated with them have been identified ......
not an issue for events up to the 1:100 AEP ...... However, the number of flood affected
properties for events larger than the 1:100 AEP may be underestimated."
In regards to the representation of obstructions including buildings the Smith and Wasko review
says:
"Where overland flow paths are affected by large fixed obstacles such as buildings the
influence of the obstacles ...... has been accounted for by physically including these
obstacles in the model grid. While this approach provides a realistic estimation of the
flow velocities and hazard levels around and between these obstacles, it may
overestimate flood levels in some local areas by not accounting for flow volumes which
flood inside buildings. The errors in level ...... are likely to be small ...... The approach
does result in model inundation maps with no inundation inside building footprints which
may require further post processing to enable floor level survey databases to be
successfully interrogated in an automated way."
Because of the schematisation for buildings, as described in the above quote, approximately 60:
70 buildings in the Wallsend Commercial Centre were excluded from the model grid, thereby
being viewed as 'dry' (not inundated) when the flood damage assessment was originally
undertaken. Post:processing of the model results was required to allow these buildings to be
auto:interrogated in the floor level survey database and to show correctly as 'wet' (inundated)
buildings.
In regards to calibration of the model the Smith and Wasko review states:
"The model calibration result is considered to be to an acceptable accuracy and
demonstrated that the model was able to reproduce the observed flow behaviour. The
adopted roughness coefficients are considered to be within acceptable ranges for an
urban flood model calibration. Model calibration could not be achieved without
accounting for reduced capacity of bridge and culvert openings due to blockage ...... The
calibration result reinforces the importance of further consideration of blockage in the
Plan ...... The model was successfully verified to the April 1988 event with minor
adjustment of the model topography and roughness coefficients to reflect circa 1988
catchment conditions."
The review states in relation to sensitivity testing of the model:
"The sensitivity of the model was assessed for:
•

Hexham Swamp tailwater level

•

Culvert and bridge blockages
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Model results indicate that the flooding in the Wallsend catchment is relatively insensitive
to Hexham Swamp levels during a large local catchment flood. Hexham Swamp levels
were found to affect only lower areas of the floodplain immediately upstream of the
Minmi Road.
Blockage sensitivity testing indicated that flooding was sensitive to bridge and culvert
blockage in local areas upstream and downstream of the blocked structure. Increases to
flood level of more than 1m were indicated for blockages on the main creek channel
where the structure was part of an elevated embankment e.g. Minmi Road"
In summarising the suitability of the hydraulic model for use in developing the City:wide Plan,
the Smith and Wasko review stated:
"The Wallsend Plattsburg Floodplain model has been calibrated and verified to several
flood events including the June 2007 flood which is the largest flood on record in the
catchment. The flood model has been shown to represent all key hydraulic features
observed in the June 2007 flood event."
The 4m grid resolution of the 2D grid is anticipated to be adequate to support
assessment of mitigation options requiring adjustment of the model DEM on a property
by property basis."
E1.2 Grid Resolution and Interpreting Flood Hazard
The reference “Practical Considerations of Interpreting Flood Hazard” (Smith and Mack, 2014)
addresses flood hazard prediction, particularly velocity, for the Merewether (Newcastle)
floodplain following the 2007 'Pasha Bulker' storm. It concludes that the use of 2D numerical
models (regardless of grid resolution) may under:predict peak flood velocities compared with
physical model studies and actual historic velocities. This can have significant implications for
floodplain planning especially where structural stability under flood conditions is relied upon for
safe refuge. The following statement is contained in the conclusions of this paper:
“A review of contemporary numerical flood modelling methods found that depth and grid
averaged outputs from numerical models may significantly under@estimate peak flow
velocities (and by inference peak flood forces) acting on buildings in urban environments
irrespective of the resolution of the applied flood grid. In this regard, provisional flood
hazard mapping produced by literal processing of numerical model results, without
additional interpretation, may result in non@conservative outcomes with serious
implications for the assessment of flood hazard thresholds for people, vehicle and
structural stability in floodwaters.”
E1.3 Grid Resolution and the Representation of Buildings
Flood events in Newcastle in 2007 and more recently in Queensland and Victoria in 2011
highlighted the importance of having robust planning guidelines and building stability criteria for
floodplains.
Australian Rainfall and Runoff Revision Project 15: 'Two dimensional Simulation in Urban Areas'
recognises that the development, application and calibration of numerical models has been
open to considerable interpretation. One such important aspect of 2D numerical model
application for urban floodplains has been the method by which buildings and similar obstacles
to flow are represented. Numerous methods have been devised to represent the influence of
buildings on flood flow behaviour. As part of Project 15 the report ‘Two Dimensional Simulations
in Urban Areas @ Representation of Buildings in 2d Numerical Flood Models’ (Smith and Wasko,
2012) was prepared. Another reference ’Modelling the Influence of Buildings on Flood Flow’
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(Smith GP, Wasko CD and Miller BM, 2012) further highlighted the importance of grid resolution
and the assessment of hazard for the various methods of representing buildings in numerical
modelling.
These two references compare model results for grid resolutions of 0.5, 1, 2, 5 and 10m.
Generally results for grid resolutions of 2m or less are better than grid resolutions of 5m or more.
This applies particularly for flow directions, identified flow paths, magnitude and resolution of
flood hazard. There is less of a difference in the prediction of peak flood levels.
These two references state (similarly) in their conclusions that:
“Detailed analysis of the developed models including comparison of the models with
observed data and data measured in the physical model has supported the conclusion
that correctly discretised 2D numerical models are able to adequately represent
observed flow behaviour on urban floodplains as long as a suitable method of
representing buildings is applied.
Analysis of numerical model results showed that the model spatial resolution is important
for estimation of flood flow velocities, flow directions, flow discharge distributions and
flood hazard definition GG. While model resolutions of up to 10 m were shown to be
adequate for representing peak flood levels, model resolutions of 2m or less were
required to represent the complex flow patterns in and around buildings on the
floodplain.
GG
The current investigation has shown that the method used to represent buildings in a
numerical model is a key element required to match ........ flow patterns and the method
must realistically deflect flows.
........
Numerical model trials showed that on the basis of the available data sets, the best
performing method when representing buildings in a numerical model was to either
remove the computational points under the building footprint completely from the solution
or to increase the elevation of the building footprint to be above the maximum expected
flood height. Other methods, while able to reproduce peak flood levels, were not able to
satisfactorily reproduce flow distributions and flow directions around buildings on the
floodplain. It follows that flood hazard would only be satisfactorily reproduced using
numerical model methods that deflected flows around building structures.
........
Analysis of flood volumes on the floodplain ........concluded that the volume of flow stored
inside buildings on an inundated floodplain was insignificant."
The Wallsend model exclusively uses these two methods to represent buildings.
E1.4 Conclusions
Based on the above reviews the following conclusions have been reached regarding the
Wallsend hydraulic model:
•

Fixed Grid Finite Difference Modelling Approach. As discussed in Smith and Wasko
(2010), the Wallsend model is a finite difference model using a fixed 4m grid. Further, in
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Smith and Wasko (2012) and Smith, Wasko and Miller (2012), following review of grid
resolutions of 0.5, 1, 2, 5 and 10m, it was shown that grid resolutions of 2m or less are better
than grid resolutions of 5m or more. This applies particularly for flow directions, identified
flow paths, magnitude and resolution of flood hazard. There is less of a difference in the
prediction of peak flood levels. On balance a fixed grid finite difference model using a 4m x
4m grid (as in the Wallsend model) is considered adequate to support assessment of
mitigation options requiring adjustment of the model DEM on a property by property basis. It
is not considered that a smaller fixed grid (2m x 2m or 1m x 1m) or flexi:grid (finite element)
model is required.
•

Interpreting Flood Hazard. As discussed in Smith and Mack (2014), the use of 2D
numerical models (regardless of grid resolution) may under:predict peak flood velocities
compared with physical model studies and actual historic velocities. This can have
significant implications for floodplain planning especially where structural stability under flood
conditions is relied upon for safe refuge. On balance the Wallsend model is considered
adequate for assessing flood hazard and flood forces, since the most appropriate means of
representing buildings in the hydraulic model is being used (see below), and structural
assessments for designated buildings are being completed that will determine flood forces
with appropriate precision and applied load factors (factor of safety).

•

Representation of Buildings. In Smith and Wasko (2012) and Smith, Wasko and Miller
(2012), it is concluded that the best performing method when representing buildings in a
numerical model is to either remove the building footprint from the computational grid or to
increase the elevation of the building footprint to be above the maximum expected flood
height. Other methods, while able to reproduce peak flood levels, were not able to
satisfactorily reproduce flow distributions and flow directions around buildings on the
floodplain. It follows that flood hazard would only be satisfactorily reproduced using
numerical model methods that deflected flows around building structures. It is noted that the
Wallsend hydraulic model uses the two preferred methods to represent buildings, which
supports a better assessment of flow distributions and flood hazard than other alternative
methods of representing buildings.

In summary, the 4m fixed grid finite difference model is considered appropriate for this study to
assess mitigation options requiring adjustment of the model DEM on a property by property
basis. It adequately represents buildings and is suitable to assess flood hazard and flood forces.

E2. REVIEW OUTCOMES HYDROLOGIC AND HYDRAULIC MODELS
For this study a detailed assessment of the setup and input parameters for the hydrologic and
hydraulic models was completed. The assessment is provided in Section E2.1 for the XP:
RAFTS hydrologic model and in Section E2.2 for the MIKE FLOOD hydraulic model.
E2.1 Details of XP RAFTS Model Review
The XP:RAFTS model has been reviewed for model setup, model parameters and the process
for generating inflows in required 'dfs0' input file format for the MIKE FLOOD model. The XP:
RAFTS model has not been reviewed for rainfall, topography or land:use inputs. The specific
aspects of the model review with corresponding comments are outlined in Table E 1 below.
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Table E 1 – XP RAFTS Model Review and Comments
Update
Required
(Y/N)

Model Aspect

Comment

Link lagging is
used.

Lagging links as opposed to routing links are reasonable
in an urban catchment.

N

Sub:catchments
utilise only one
sub:area.

Typically sub:catchments would use two sub:areas to
represent pervious and impervious areas with different
loss values. Design events have employed a single set of
loss values (0mm initial loss and 2.5mm/hr continuing
loss). The single sub:catchment area is not significant
given the initial loss of 0mm.

N

Sub:catchment
slopes are
between 3.2%
and 9.7%.

Slopes are within the lower and upper limits of 0.5% and
15% for XP:RAFTS.

N

Additional '*.dfs0'
files for the total
and local flows.

An additional 'dfs0' file is used by the 'm21' and 'bnd11'
files (MIKE FLOOD) other than the 'dfs0' files based on
the total and local sub:catchment flows. This amounted
to flow splitting, and a spreadsheet provided with the
original model calculates percentages of local flows for
inclusion into the additional 'dfs0' file. This flow splitting
arrangement was maintained.

N

A storage coefficient multiplier (Bx) of 2 has been applied
within the XP:RAFTS hydrologic model. This is a higher
the default Bx value of 1. However this is not anticipated
to have a significant impact on model results.

A storage
multiplier value of
2 was utilised.

Design events

It will reduce peak discharge compared with the default
value, but will not alter the volume of the hydrograph
generated. A Bx value of 2 indicates a large amount of
catchment storage within the Ironbark Creek catchment.
Indeed subsequent calibration to the 2007 calibration
event showed this was a volume driven event with two
flow peaks, with a considerable proportion of floodplain
storage taken up by the first flood peak when the second
peak came through. Also, although the 1% AEP 2hr
duration storm gives a higher hydrologic model discharge
of 190.1 m3/s at Minmi Road compared with the 6hr
duration (155.8 m3/s), the storage routing that occurs in
the hydraulic model and the higher flood volume of the
6hr duration storm results in the 6hr storm producing
higher peak flood levels upstream of Minmi Road.
The existing model produces design event hydrology for
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N

Y1

Model Aspect

Comment

Update
Required
(Y/N)

10%, 1% and 0.2% AEP events and the PMF event. The
study brief requires the 5% AEP event, rather than the
10% AEP. CoN to advise if substituting 10% AEP for 5%
AEP is satisfactory.
Note 1: CoN subsequently confirmed use of 10% AEP event in lieu of 5% AEP event.

Summary of XP@RAFTS Review
Following review the XP:RAFTS model was considered fit for purpose. The main outcomes of
the review are:
•

The existing hydrology uses a 10% AEP design event rather than 5% AEP as specified in
the Brief. It was subsequently confirmed with the CoN that the 10% AEP event would be
used in this study in lieu of the 5% AEP event nominated in the Brief.

•

A storage coefficient multiplier (Bx) of 2 has been applied within the XP:RAFTS hydrologic
model. This is higher than the default Bx value of 1. However this is considered reasonable
given the large amount of catchment storage within the Ironbark Creek catchment as
evidenced during subsequent calibration to the 2007 event.

•

Discharge hydrographs including the peak discharge values generated by the hydrologic
model for the designated design storm events were found to be suitable for input into the
hydraulic model.

E2.2 Details of MIKE FLOOD Model Review
The MIKE FLOOD model has been reviewed for model schematisation and model parameters.
The review is somewhat technical by necessity, and the reader may wish to skip to the review
summary at the end of this section.

MIKE FLOOD Coupling
The MIKE FLOOD coupling allows the transfer of flow from the 1D to the 2D model and vice
versa. For lateral couples in the model, standard parameters have been applied with only the
depth tolerance adjusted from 0.1m to 0.02m. For a few lateral couples the exponential
smoothing factor has been altered from 1.0 (which is the recommended value) presumably to
promote stability.
For standard couples, full momentum has been retained and the exponential smoothing factor is
within the recommend range (higher than 0.4). The extrapolation factor is set as 1.5 which was
the recommended value when the model was developed, however recently the recommendation
has been revised to 0.0. Changing the extrapolation factor to 0.0 is not anticipated to have a
significant impact on the model results.
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Where the MIKE FLOOD coupling parameters were outside of the recommended values these
were revised to conform to current recommendations. This is not expected to impact significantly
on the model performance.

MIKE21 Model Bathymetry and Downstream Boundary Condition
The model bathymetry employs a 4m grid cell size with level values derived from
photogrammetry. Values for ‘dry land’ are used to block out areas that were not expected to be
subject to flooding (including numerous building footprints that block major overland flow paths).
Values for ‘dry land’ are also used to block out the main flow paths to prevent duplicating
conveyance along these where they are also modelled as MIKE11 1D branches.
Within the Wallsend Commercial Centre area, some buildings have also been represented as
raised values to either 55m AHD or alternative high values (assumed to be real top of building
levels) as opposed to floor levels. This ensures full blockage of these areas as necessary to
achieve calibration.
In the 2008 flood study and later the FRMS, multiple variations of the bathymetry and boundary
condition downstream of Minmi Road have been applied. These are shown in Plate E 1. These
changes to the model bathymetry have previously allowed for the investigation of improvement
works to the Minmi Road crossing of Ironbark Creek.
Following the model review, an appropriate bathymetry and boundary condition downstream of
Minmi Road were adopted. This comprised the bathymetry values derived from the latest LiDAR
data and a QH (discharge:stage) downstream boundary condition.

MIKE21 Roughness
The model utilises a map of roughness values. The values are specified as Manning’s M
(inverse of Manning’s n) and vary between 10 and 40. These values are considered appropriate
: they were fine:tuned during the re:calibration process.

MIKE21 Eddy Viscosity
Eddy Viscosity is used to account for sub:grid scale turbulence within the model. The value
applied is determined based on a combination of the time step and grid size and is often set
inappropriately to force stability in poorly developed models. Within the model a constant value
of 0.5 has been applied which is within the recommended range.

MIKE11 Network and Implementation of Structures
The MIKE11 component of the MIKE FLOOD model is used to represent the concrete lined
channels that could not be accurately modelled using the 4m grid bathymetry. This is done by
defining both left and right lateral couples for the 1D branch both upstream and downstream of
the structure of interest, with 2D cells along the 1D branch ‘blocked out’ with ‘dry land’ cells to
avoid duplication of conveyance along the 1D flow paths.
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Top : ‘dry land’ values applied downstream of Minmi Road
Middle : Constant 0.6m AHD applied downstream of Minmi Road
Bottom : Varying elevation values applied downstream of Minmi Road

Plate E 1 @ Variations in Bathymetry Representation Downstream of Minmi Road

Along these channels, bridge structures have been represented as 'culverts' only in MIKE11.
The overtopping component is modelled as bathymetry only as shown in Plate E 2. Using this
schematisation, surcharge flow at a bridge must exit the 1D channel via the lateral couples to
flow via the 2D bathymetry (around the bridge), and then re:enter the 1D channel via the lateral
couples on the downstream side of the structure as shown in Plate E 3. An alternative model
schematisation is to represent the overtopping component as a MIKE11 weir structure and to
block out the cells in the bathymetry that account for the flowpath width around the bridge.
Depending on the relative level of the 2D overflow paths compared with the road crest level
above the bridge structure, the two schematisations may result in different flood levels. The

30011523| Revision No. C | 14 04 2015

alternative schematisation was tested as part of the re:calibration to ascertain if significant
differences in flood level occur between the different methods, within the primary area of interest
(i.e. the Wallsend Commercial Centre area).

MIKE11 'culverts' denoted as orange squares. Overtopping is modelled using 2D bathymetry.
(black lines on 1D elements indicate cross section locations)

Plate E 2 @ Model Schematisation for Bridge Structures and 1D Channels

Flow must exit the 1D channels via lateral couples upstream, flow through the 2D bathymetry and re:enter the 1D
channels via lateral links downstream

Plate E 3 @ Flow Vectors at Bridge Structures within Wallsend Commercial Centre
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MIKE11 Cross Sections
Along the coupled 1D branches, cross sections have been applied with 4m spacing which
matches the 2D bathymetry grid spacing. These cross sections appear to have been generated
between surveyed cross sections using the interpolation feature within MIKE11. This is in line
with standard procedure. Cross section positions are indicated in Plate E 2.

MIKE11 Hydrodynamic Parameters
A Delta value of 0.95 has been applied. The Delta value is a weighting factor between the
upstream and downstream control of momentum. The default value is 0.5. Values higher than
0.5 dampen oscillations and therefore increase model stability. Values up to 0.8 are common in
upland rivers where tidal effects are not experienced. Although a value of 0.95 is very high, it is
not expected to impact significantly on the model results. A lower value was examined during
the re:calibration process.

MIKE FLOOD Model Stability
Whilst the MIKE FLOOD model results have been found to be mostly stable for the catchment
under existing conditions, it was noted that several parameters (including those described
above) have been adjusted outside the normal range to achieve this state. Developments in the
MIKE FLOOD software since the model was originally developed have generally improved
model stability and subsequently these adjustments may no longer be required. Adjustment of
these parameters is not expected to alter the findings of the analysis, and the approach has
been to return these parameters to their normal range where possible.

Summary of MIKE FLOOD Model Review
The MIKE FLOOD model has been reviewed for model schematisation and model parameters.
The review showed the model to be reliable and fit for purpose. It was however updated and
modified where appropriate, as summarised below:
•

Bathymetry downstream of Minmi Road and downstream boundary conditions used in the
FRMS and 2008 flood study were reviewed. It was decided to proceed using LiDAR derived
elevation levels downstream of Minmi Road with a QH (discharge:stage) relation at the
downstream boundary.

•

The overtopping of bridges within the Wallsend Commercial Centre area has been
implemented as bathymetry (via the 2D grid) rather than 1D weir structures within MIKE11. A
sensitivity test during re:calibration was undertaken to determine if weir overflows should be
directly implemented in the MIKE11 component of the model (results indicated this was not
necessary).

•

A Delta value of 0.95 (hydrodynamic weighting parameter between upstream and
downstream control of momentum) has been applied in the MIKE11 model. Lower Delta
values were trialled during the model re:calibration process (results indicated lower values
had a negative impact on model stability and the original values were retained).

•

Some MIKE FLOOD model coupling parameters applied in the model are not recommended
values (although these were recommended at the time). These were updated to the current
recommended parameters and are not expected to impact significantly on the results.

The previous hydraulic model employed a Digital Elevation Model (DEM) based on digital
photography available at the time of the study. However, the CoN hold LiDAR data for the
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Newcastle LGA as at December 2011. The DEM used with the MIKE FLOOD model has been
updated to incorporate this latest LiDAR survey. This change to the underlying bathymetry is the
most significant change made with respect to the hydraulic model, and is discussed in Section
3.4.3.
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APPENDIX F – ASSESSMENT OF FLOOD DAMAGES
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F1. LAND USE CONSIDERATIONS
Typical land uses for flood damage assessments include:
•

Residential properties

•

Commercial properties

•

Industrial properties

•

Rural and agricultural properties

•

Vacant land

•

Public authorities and public utilities (i.e. public assets)

For the Wallsend Commercial Centre study area residential and commercial properties
predominate. The number of industrial properties on the floodplain is considered to be relatively
low and they have hence been grouped in with the commercial properties. There are no rural
enterprises in the study area of significance, and damages to vacant land are generally very
small and have been ignored.
Public assets are those facilities necessary for the continued functioning of the wider community
that is reliant on them, whether or not the people in those communities reside in the flood
affected catchment. When public enterprises are adversely impacted by a flood there is an
associated opportunity cost related to the loss of service or a diminished service. The
opportunity cost relating to public asset flood damage is complex, but generally not expected to
be large compared with residential and commercial damages. Public property has been included
with commercial property for determining direct tangible damages.
F2. TYPES OF FLOOD DAMAGES
There are multiple types of flood damage that may occur. A summary of the typical classification
of these flood damage types is shown in Plate F 1.
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Plate F 1 – Types of Flood Damages (DIPNR, 2005)
F2.1 Potential and Actual Damages
Each of the categories shown can either be a potential or an actual damage. The potential
damage refers to the damage that would be sustained by a property or a community if nothing
was done to attempt to reduce this damage. i.e. the damage that would occur if the entire
population was absent when a flood occurred. The actual damage sustained by a property or
community is always less than the potential damage. Actual damages can be reduced by
measures including flood warning and flood preparation activities. Flood preparedness typically
involves lifting or moving goods to higher elevations. That is, notwithstanding the shortness or
absence of flood warnings, people will attempt to save items by lifting them onto benches,
shelves, by shifting motor vehicles, by evacuating their possessions, etc.
F2.2 Tangible and Intangible Damages
Flood damages are classified as tangible or intangible, reflecting the ability to assign monetary
values. As shown in Plate F1, tangible damages are monetary losses directly attributable to
flooding and form the basis of this flood damage assessment.
Intangible damages are the social costs of flooding and are difficult to measure in monetary
terms. They can be subdivided into two types – direct and indirect. Direct intangible damages
include loss of life, loss of memorabilia, and damages to items of environmental, cultural or
heritage significance. Indirect intangible damages include the community health consequences
(trauma / anxiety of flood victims, psychological disorders, physical illness, etc.), inconvenience,
disruption to essential services, loss of business confidence.
Although recognised for residential properties, community health impacts are not normally
associated with commercial and industrial properties, nevertheless they can have some
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relevance to small family owned businesses. These health impacts can be undervalued or
ignored in assessments of flood damages because of the tendency to regard them as intangible.
The FRMS notes that Australian research over the past 15:20 years indicates that the real cost
of the flood related health problems of flood affected residents is at least equal to (and probably
more than) the combined direct and indirect tangible damage associated with their dwellings.
This study estimates only tangible damages, as required by the Brief, and this approach is
supported by the availability of accepted methodologies for quantifying tangible damages.
However, the real impact of intangible damages should not be discounted, as they are a very
real, significant and often enduring 'cost' that emerges during the recovery phase of a flood
disaster.
Intangible and broader economic impacts due to flooding should also be considered by the CoN
when weighing the value of flood mitigation options.
F2.3 Direct and Indirect Tangible Damages
Tangible damages can be further classified as direct or indirect flood damages. Direct damage
is the loss in value of an object or a piece of property caused by direct contact with flood waters.
This includes both structural damage due to fast velocities, for example, and contents damage
due to flooding above floor level. Direct damage can be incurred either as a replacement cost if
a flood:damaged item is discarded, a repair cost if the item is repaired, or a loss in value if the
item is neither discarded nor repaired. (NOTE: Repaired items also suffer a loss in value).
Typically, direct damages are estimated differently for different land uses. The current study
quantifies direct damages separately for residential and commercial / industrial properties.
Direct damage is divided into 3 categories:
•

Internal (contents|) damage

•

Structural damage

•

External damage

Internal damage refers to damage to the contents of the main building(s) on a property. External
damage refers to damage to items external to the main building, e.g. motor vehicles, fences,
gardens, the contents of sheds or outbuildings, etc. Structural damage refers to the damage
sustained by the fabric of a building (foundations, floors, walls, doors, windows, etc) and the
damage sustained by permanent fixtures in the building, such as built:in cupboards, benches,
etc.
Indirect damage is the loss in production or revenue, the loss of wages, additional
accommodation and living expenses and any other extra outlays that occur as a consequence of
the flood. Note that indirect costs are additional to ordinary pre:flood living costs. Indirect costs
are typically incurred in the post:flood recovery phase.
Indirect damage is also divided into 3 categories:
•

Clean:up costs

•

Financial costs

•

Opportunity costs
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Clean:up costs refer to the cost of labour and materials required to clean out a flooded building.
Typical clean:up activities include the hosing down of walls and floors to remove silt, the taking
up of flooded carpets, the removal and discarding of irreparably damaged items, the drying of
rooms, etc.
Indirect financial costs refers to the loss of income or increased expenditure caused by a flood.
Opportunity costs arise from direct damage to public assets (public authorities and public
utilities). Because of this damage, a period elapses when the public is not provided with these
services or is provided with a reduced level of service. It is difficult to realistically evaluate
opportunity costs.
F2.4 Destruction of Buildings
In severe floods the Wallsend Commercial Centre is subject to high flood depths and velocities,
and as such buildings can potentially be destroyed. The FRMS noted that the larger flash floods
of Ironbark Creek, in excess of the 1% AEP, possess sufficient power to destroy some of the
buildings in their path, with the number of potentially destroyed escalating rapidly towards the
PMF. The current study also allows for the potential destruction of buildings in major floods, with
the replacement value of notionally 'destroyed' buildings included in the damages assessment.
F2.5 Average Annual Damages and Net Present Value
The Average Annual Damages (AAD) is the main comparative factor derived from the flood
damage assessment. The AAD represents the estimated flood damages sustained every year
on average over a given ‘long’ period of time. The AAD is akin to summing up the tangible
damages from all floods occurring over a very long term and averaging them out on a yearly
basis.
The AAD is usually discounted over a period of 50 years, at an appropriate discount rate to
determine the net present value (NPV) of the flood damages. The NPV represents the value of
saving and investing the AAD over a planning period of 50 years. Sensitivity to the adopted
discount rate has been undertaken.
F3. KEY BRIEF REQUIREMENTS FOR FLOOD DAMAGE ASSESSMENT
In terms of assessing flood damages for various scenarios, the Brief required flood damages for
residential and commercial properties to be estimated in accordance with the relevant OEH
guideline and/or industry benchmark guidelines. A further broad aim of the Brief was to follow
the process used in the FRMS, notably:
•

Consider the existing conditions flood damages assessment in the FRMS, review the
information and update it so as to inform the damages assessment in the current study.

•

For the assessment of flood damages for mitigation options, review, update and expand the
damages information developed for the relevant mitigation options in the FRMS.

While it was possible to follow the process in the FRMS to some extent, there were areas where
a revised approach was required, and these differences are discussed through this current
report.
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F4. ESTIMATING NUMBER OF DESTROYED BUILDINGS
F4.1 Background to Previous Approaches
The Newcastle City:wide FRMS (BMT WBM, 2012) notes that:
•

The H3 hazard zone is "Hydraulically suitable for light construction (eg time frame and brick
veneer), but not for vehicles or for wading." and by inference such building is not suitable in
the H4 hazard zone or above.

•

The H4 hazard zone is "Hydraulically suitable for heavy construction (eg steel frame and
reinforced concrete) only." and by inference is not suitable in the H5 hazard zone.

•

The H5 hazard zone is "Generally unsuitable for any construction type."

In broad terms the above supports an approach that says 'light construction' buildings are
unsuitable in the H4 hazard zone or above and may structurally fail, and 'heavy construction'
buildings are unsuitable in the H5 hazard zone and may structurally fail.
This is not dissimilar to the approach adopted in the FRMS which says that in large floods the
Wallsend Commercial Centre is subject to high flood depths and velocities, and as such
buildings can potentially be destroyed. Consequently, the FRMS states that the damage
calculations for these rarer floods should include the value of buildings that are likely to be
destroyed in addition to direct and indirect tangible damages. The FRMS says because the
number of buildings that will be destroyed in any one flood cannot be predicted with absolute
certainty, the number of buildings destroyed was expressed as a range, based on the CoN
H4/P4 and H5/P5 building hazard categories : the 'destroyed' range was taken as 50:100% of
the maximum number of buildings identified in these hazard areas.
F4.2 Development of Approach for this Study
The proposed approach to estimating the number of buildings notionally 'destroyed' in the flood
damage assessment has been developed based on a review of:
•

The previous approaches described above.

•

The failure curves developed for critical structural elements (refer Plates 5 1 to 5 3) have
been considered when determining the notional number of buildings destroyed in major flood
events.

•

The structural assessment of critical structural elements (refer Table 9 1) has been
considered when determining the notional number of buildings destroyed in major flood
events.

•

The potential for progressive failure of designated buildings (refer Table 9 3) has been
considered when determining the notional number of buildings destroyed in major flood
events.

The above elements used in determining the threshold for the 'notional destruction' of buildings
in the flood damage assessment.
Strength of Critical Structural Elements Failure Curves
The structural assessment of designated buildings undertaken for this study examined the
strength of critical structural elements. These are the elements that upon failure would most
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likely induce failure of the building as whole. Failure curves were developed for typical structural
elements as follows:
•

Masonry wall : 2.4m high

•

Masonry wall : 3m high

•

Unreinforced block wall : 4m high

•

Stud wall : 3m high (450mm stud spacing)

•

Stud wall : 3m high (600mm study spacing)

In Section 5.5.3 the strengths of critical elements are examined and failure curves presented
that are based on the velocity and depth of flood flow experienced by an element. Curves are
presented both inclusive and exclusive of wet flood proofing. The curves with wet flood proofing
excluded represent the full hydrostatic head on the exterior of a wall without any reduction due
to flood water acting on the interior of the wall. Note that in real flood situations most buildings
display some porosity and hence a degree of 'natural' wet flood proofing reduces the full
hydrostatic head on the exterior of the wall.
Close examination of the failure curves in Plates 5 1 to 5 3 and comparison to the H1:H5
hazard categories displayed in Plate 4 2, indicate that:
•

For the velocity x depth combinations typically encountered near the peak of the design
floods, in most cases critical structural elements would 'fail' within the H4 area of Plate 4 2.
That is, between the lines defining the upper limits of the H3 and H4 categories.

•

There are some instances where 'failure' of an element is within the H3 zone (e.g.
unreinforced block wall 4m high and some masonry elements).

•

There are some instances where failure of an element is within the H5 zone (e.g. stud wall at
lower flood depth but relatively high velocity).

The conclusion from the above review is that for the critical building elements seen in the
designated buildings in this study, 'failure' in structural analysis terms would be expected in most
cases at velocity x depth combinations corresponding to the H4/P4 hazard category or above.
This would not guarantee failure of an actual building, but failure would certainly be probable or
even imminent.
There would be a small number of scenarios where 'failure' of a critical structural element would
be expected for H3 type exposure.
Again it is worth reiterating that theoretical 'failure' of a critical structural element does not
guarantee failure of a real building, and as noted above, most (but not all) of the theoretical
failures of critical structural elements will occur for velocity x depth combinations corresponding
to the H4/P4 hazard category or above.
Comparison with Published Failure Curves
It is also worth noting that Plate 5 4 shows a good correlation between calculated capacities of
3m high masonry walls within the commercial centre and the failure curve presented in the
Floodplain Development Manual (DIPNR, 2005). The ‘failure’ threshold presented in the
Floodplain Development Manual (DIPNR, 2005) is given by the function Velocity x Depth > 1,
and this failure mode equates to the upper limit of the H3 hazard category shown previously in
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Plate 4 2. Hence, below / left of this line a 3m masonry wall is likely to remain stable, but above
/ right of this line, which is in the H4 hazard area of Plate 4 2, a 3m masonry wall is likely to fail.
It is noted also in Plate 5 4, the damage / failure curve presented in ‘Reducing Vulnerability of
Buildings to Flood Damage’ (HNFMSC, 2007) is assumed to be for buildings of different
configurations to those considered in the Wallsend Commercial Centre or of newer construction
where masonry ties would be intact and mullions within masonry cavity are installed. This curve
is non:conservative (i.e. overestimates structural strength) for masonry structural elements
typical of the designated buildings in the commercial centre. In fact this curve sits closer to the
upper limit of the H4 hazard category shown in Plate 4 2 : and getting close to the H5 hazard
zone.
These aspects reinforce the H4 hazard zone as the threshold for considering failure of the
designated buildings in the Wallsend Commercial Centre.
Summary of Proposed Approach
Based on the above information and assessments it was determined that potentially destroyed
buildings would be taken as the number of buildings in the H4/P4 hazard category or above.
Further it was considered reasonable (and not unduly conservative) to adopt 50% of buildings in
the H4/P4 category or above as notionally 'failing' when exposed to the flood forces typical of
these hazard categories.
For the damages assessment, the notional number of 'destroyed' buildings is used to calculate
the value of destroyed buildings.
Where the 50% factor was applied to an odd number of buildings in the H4/P4 areas or above
(e.g. 5), the result was rounded down (2 in this case). This can occur for the full range of design
events and building categories (residential, commercial:small, commercial:medium, commercial:
large). This includes instances where '1' building in an H4/P4 or above area was rounded down
to '0'. As a result the total number of buildings notionally 'destroyed' is actually somewhat below
50% of those buildings in the H4/P4 category or above.
Implications of Structural Variability in the Estimate of Destroyed Buildings
Care is needed in interpreting the structural assessment results as a basis for estimating the
number of notionally 'destroyed' buildings. There is a difference between assessing that a critical
building element is structurally inadequate and likely to fail based on the calculated flood forces,
and the element actually failing in a 'real' flood and then causing destruction of the whole
building. Some buildings will survive a major flood such as the PMF, even though calculations of
the predicted flood forces indicate 'failure' of a critical structural element.
If an overly conservative estimate was to be made for the number of notionally 'destroyed'
buildings this will inflate the cost of damages caused by flooding, and flow on effects would be
to:
•

Substantially increase the number of buildings destroyed for existing conditions and for the
mitigation options, but as the relative increase will be greater for existing conditions, the
effect would be to show the options produce an artificially high reduction in damages.

•

Increase the gap between mitigation options with higher benefit:cost ratios and those with
lower ratios, thereby making the options with higher ratios look comparatively more
worthwhile.
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•

Reduce the confidence of stakeholders and the local community in the flood damages and
benefit:cost assessments. This could occur if it is concluded by readers of this study report
that the number of notionally 'destroyed' buildings and the estimate of flood damages appear
to have been overestimated or overinflated.

As it cannot be known with any certainty how many buildings would actually be destroyed in a
major flood event, particularly the PMF, it is considered prudent that the estimate of notionally
'destroyed' buildings should err on the side of being a slight underestimate. This approach can
be sensitivity tested to assess the impact of using a higher number of notionally 'destroyed'
buildings on the flood damages and benefit:cost assessments.
F4.3 Stockland Wallsend Shopping Centre
While the Stockland Wallsend shopping complex is within the H4/H5 hazard area for the PMF
(existing conditions and all 4 targeted options), it has not been considered as 'destroyed' in the
PMF for the flood damages assessment, as to do so would unduly distort the damages
assessment given the high replacement value for this complex (approximated at $30 million
using the unit rates applied in this study). The shopping complex is not within the H4/H5 hazard
area for all lesser design flood events.
F5. PUBLIC ASSETS AT RISK
Public assets are those facilities necessary for the continued functioning of the wider community
that is reliant on them, whether or not the people in those communities reside in the flood
affected catchment. When public enterprises are adversely impacted by a flood there is an
associated opportunity cost related to the loss of service or a diminished service. The
opportunity cost relating to public assets is complex, but for the Wallsend Commercial Centre
generally not expected to be large compared with residential and commercial damages.
Notwithstanding, the opportunity cost relating to public assets is beyond the scope of the flood
damages assessment for this study.
In the FRMS flood damages for public assets are addressed qualitatively, with the following
public assets being identified at risk, particularly in relation to the more severe flood events:
•

Roads in high velocity flood areas (becoming unserviceable from surface scour or structural
failure);

•

Bridges (becoming unserviceable from surface scour or structural failure);

•

Water supply and sewer reticulation (creek bed scour or debris loads may cause failure
where mains cross bridges (which may collapse) or become exposed, or are already aerial.
There is no Sewage Treatment Plant directly affected;

•

Energy Supply – Gas and Electricity (same as Water Supply, but in addition, scour and
debris forces in high velocity areas have the potential to collapse power poles);

•

Communications (e.g. phone and internet) where the infrastructure is land based – the same
risks as Energy Supply;

•

Health facilities – in the Wallsend Commercial Centre there are doctor’s surgeries and other
practitioner operated health facilities that would be severely damaged if not destroyed.
Unless there is offsite backup of important medical and related information, irreplaceable
records will be lost;
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•

Essential Retail – in the Wallsend Commercial Centre the large Stockland Wallsend
shopping centre has essential retail facilities such as food and to a lesser degree clothing,
and these facilities are also in smaller establishments in the remainder of the Wallsend
Commercial Centre;

•

Wallsend Library – this is a new CoN facility that has been specifically designed for the flood
environment. It has a refuge for people in severe and extreme events. Although the library
collection is below the PMF (and above the 1 in 100 annual chance event) and there is some
risk that the collection would be destroyed, the collection has however been managed to
have no items of archival importance so that this risk is acceptable.

The FRMS notes that the more severe flash floods have the potential to critically disrupt public
assets to the extent that the ongoing viability of the commercial centre would be in question. The
FRMS recommends that a post disaster recovery plan therefore needs to be developed and
written into the Local Flood Plan.
F6. PROPERTY DATABASE & FLOOR LEVEL SURVEY
A comprehensive database of buildings within the study area was compiled in 2011 by Council
and provided at project commencement for use in the flood damage assessment. Previously a
survey database prepared in 2000 had been used in the FRMS. The two databases have been
combined (referred to herein as the 2000/2011 combined survey) for this project to maximise the
coverage of buildings and available building data. The combined 2000/2011 survey incorporates
a range of data for properties within the PMF floodplain and was the prime source of data for the
flood damage assessment.
The flood damage assessment uses a Digital Elevation Model (DEM) with similar extents and
resolution (4m) to that used in the flood modelling, as shown in Plate F 2 below. In the area
downstream of Cowper Street the DEM includes a high proportion of commercial properties, but
upstream of Cowper Street the proportion of residential properties increases. All surveyed
buildings within the DEM have been considered in the flood damage assessment. The survey
includes details on 492 building premises.
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Plate F 2 – DEM Extent for Flood Damage Assessment (combined 2000/2011 building survey)
(NOTE: Buildings in floodplain denoted by yellow squares; DEM extent defined by red outline.)
To make the property data in the combined 2000/2011 survey compatible with the flood damage
methodology employed, the following data adjustments were required:
•

For 2:storey buildings represented by one survey point, no further action is required for
residential premises since the OEH method includes a damage curve for 2:storey buildings.
For commercial premises this was accounted for by increasing the building hazard rating in
the PMF event only by one category (e.g. low to medium). No adjustment was necessary for
design events at or below the 0.2% AEP as these events are most unlikely to inundate the
second floor level of commercial premises.

•

'Dry' building footprints. The building schematisation in the inherited hydraulic model (DHI,
2008) excluded a range of buildings (approx. 60:70) from the model grid. This
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schematisation facilitated reliable flood behaviour predictions (flood levels, flows velocities,
flow distribution), but did not recognise the internal inundation of the subject properties
thereby excluding them from the automated flood damage assessment. This required further
post processing and adjustments to the data to allow these buildings to be recognised in the
flood damage calculations i.e. to enable the floor level survey database to be successfully
interrogated in an automated way. This was done by relocating the representative survey
point for each building to the closest flood model 'wet' grid location but maintaining the
relevant hazard category (H1/P1 to H5/P5 as applicable).
F7. KEY ASPECTS OF THE FLOOD DAMAGE ASSESSMENT
For residential properties the OEH guideline 'Residential Flood Damage and Supporting
Calculation Spreadsheet' (DNR, 2007) has been used to assess tangible flood damages and
determine residential damage curves.
(NOTE: DNR is a predecessor of OEH @ this method is referred to herein as the OEH residential
flood damages method.)
For non:residential properties (predominately commercial in the study area) the industry
standard approach of the 'FLDAMAGE Manual' (Water Studies, 1992) has been used to assess
tangible flood damages and determine commercial damage curves. This method was used in
the FRMS.
The following approach and key input has been used to assess flood damages for existing
conditions and for the 4 targeted options:
•

Differentiation of property type as either residential or non:residential (i.e. commercial)
property.

•

Flood damages estimated based on surveyed floor levels and associated property
information along with interpretation of computer flood model surfaces. Uses 2000/2011
combined floor level survey provided by the CoN.

•

Tangible (direct and indirect) damages calculated for each design flood based on property
value and the peak depth of over floor flooding associated with each flood at each property.
The individual property damages are tallied to produce an estimated total tangible flood
damage for each design flood. The waterRIDE software package was used to assist this
process.

•

The reduction in damages for an individual option compared with existing conditions is the
means by which the benefit of an option is quantified.

•

Multiple occupancies on individual cadastral lots have been considered where survey
information was available or appropriate data adjustment was possible.

•

Property damage starts below floor level, with impacts on foundations, landscaping, out:
buildings and general property clean:up. This is most significant for high:set residential
buildings, where the underfloor space can be used for storage : this aspect is accounted for
in the OEH (residential) methodology. Damages commence at floor level for the commercial
damages methodology.

•

The PMF would inundate the second floor of many buildings, so allowance has been made
for additional damages at the second floor. The combined 2000/2011 building survey
generally provides a survey point for 2:storey buildings that gives the lower floor level. In the
OEH (residential) method a separate damage curve that is calculated for two storey
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buildings escalates damages when the flood depth reaches the typical second floor height.
For commercial premises no specific allowance is made in the FLDAMAGE Manual process
for 2:storey buildings, so this situation was allowed for by increasing the risk rating of two
storey commercial premises in the PMF event only by one category (e.g. low to medium).
•

For potentially destroyed buildings, replacement building costs are based on $1,900/m2
(residential) and $2,100/m2 (commercial).

•

Residential building footprint established as 200m2.

•

Commercial building footprints established as 150, 450, 900m2 (per the small, medium, large
definitions in the floor level survey). Stockland Wallsend shopping centre was assessed
separately (using a floor area of 13,656m2).

•

Allowance is made for the potential destruction of buildings in major floods, with the
replacement value of notionally 'destroyed' buildings included in the damages assessment.

•

The number of notionally 'destroyed' buildings used in the flood damage assessment for
valuing destroyed buildings is 50% of the buildings in the H4/P4 hazard category or above.

•

Indirect tangible damages are determined as a percentage of direct tangible damages,
based on appropriate allowances for clean:up costs, indirect financial costs and opportunity
costs. This is similar to the approach in the FRMS, which assessed indirect damages for all
properties (residential and commercial) as 20:30% of direct damages. However, the 20:30%
range is considered to be:
-

an overestimate for residential properties, since the OEH residential flood damage
curves already incorporate an estimate of indirect damages comprising clean:up costs
and alternative accommodation, that are typically around 10% (or less) of the direct
damages.

-

an underestimate for commercial properties, since this quantum does not make a
sufficient allowance for the indirect financial costs associated with commercial premises
(i.e. loss of trade, loss of business, etc). This is particularly so for the more severe floods,
where indirect financial costs are likely to be very substantial.

•

Commercial premises indirect damages have been determined as a percentage of direct
tangible damages, based on appropriate allowances for clean:up costs, indirect financial
costs and opportunity costs. These costs vary with flood event magnitude. The allowance for
indirect damages as proportion of direct damages ranges between 25%:100% (refer
Section F9.3).

•

For residential premises, no additional indirect damage calculations were undertaken for
residential premises because indirect damages are already built:in to the OEH damage
curves. Therefore, in the flood damage spreadsheets at Section F10 a 0% (NIL) factor is
used for the column that calculates indirect damages as a proportion of direct damages.

F8. METHODOLOGY FOR RESIDENTIAL FLOOD DAMAGES
F8.1 Key Input Parameters
The OEH residential method is based on various input data that includes bench height, CPI,
regional cost factor, flood awareness, flood warning time, typical cost of contents, typical
building footprint, post:flood inflation and insurance. There is allowance for damages for flooding
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below the floor level, with the more significant allowance for high:set houses as often this space
is used for storage.
The OEH method accounts for a combination of direct and indirect damages, the latter including
allowances for clean:up costs and alternative accommodation. The method also allows for
damage to the building structure (foundations, walls, doors, windows, wall linings, wiring, built:in
cupboards, etc).
The OEH procedure for calculating direct and indirect tangible residential damages is automated
within a pro:forma calculation spreadsheet.
For assessing damages to residential properties the OEH method utilises various stage:damage
curves based on the type of residential construction. A separate damage curve is created for 2:
storey buildings, while single storey buildings are represented by 2 different curves, one for 'low
set' (e.g. 'slab:on:ground') and the other for 'high set' (on piers).
The adopted input parameters for determining residential damages are shown in Plate F 3. Key
input parameters for the Wallsend Commercial Centre study area are:
•

Typical residential building size:

200 m2 (floor area)

•

Flood level awareness:

Low

•

Effective warning time:

0 (zero) hours
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SITE SPECIFIC INFORMATION FOR RESIDENTIAL DAMAGE CURVE DEVELOPMENT
Version 3.00 October 2007
PROJECT

DETAILS

DATE

JOB No.

Wallsend Floodplain Risk Management Plan : Implementation Work
6/08/2014
Stage A Hydrologic and Hydraulic Study

BUILDINGS
Regional Cost Variation Factor
Post late 2001 adjustments
Post Flood Inflation Factor

30011523

1.00 From Rawlinsons
1.69 Changes in AWE see AWE Stats Worksheet
1.00
1.0
to
1.5

Multiply overall structural costs by this factor

Judgement to be used. Some suggestions below
Regional City
Regional Town
Houses Affected
Factor
Houses Affected
Small scale impact
<
50
1.00
<
10
Medium scale impacts in Regional City
100
1.20
30
Large scale impacts in Regional City
>
150
1.40
>
50

Typical Duration of Immersion
Building Damage Repair Limitation Factor

1 hours
0.85 due to no insurance

short duration

Suggested range

Typical House Size
Building Size Adjustment
Total Building Adjustment Factor
CONTENTS
Average Contents Relevant to Site
Post late 2001 adjustments
Contents Damage Repair Limitation Factor

0.85

200 m^2
0.8
1.20
$

Factor
1.00
1.30
1.50

long duration
to

1.00

240 m^2 is Base

50,000
Base for 240 m^2 house $ 60,000
1.69 From above
0.75 due to no insurance
short duration
long duration

Sub:Total Adjustment Factor

1.27 Suggested range

Level of Flood Awareness
Effective Warning Time
Interpolated DRF adjustment (Awareness/Time)
Typical Table/Bench Height (TTBH)
Total Contents Adjustment Factor AFD <= TTBH
Total Contents Adjustment Factor AFD > TTBH

low
0
1.00
0.90
1.27
1.27

0.75

to

0.90

low or high only. Low default unless otherwise justifiable.

hour
IDRF = Interpolated Damage Reduction Factor
0.9m is typical height. If typical is 2 storey house use 2.6m.

AFD = Above Floor Depth

M ost recent advice from Victorian Rapid Assessment M ethod
Low level of awareness is expected norm (long term average) any deviation needs to be justified.
Basic contents damages are based upon a DRF of
Effective Warning time (hours)
RAM Average IDRF Inexperienced (Low awareness)

0.9
0

3

6

12

24

0.90

0.80

0.80

0.80

0.70
0.78

DRF (ARF/0.9)

1.00

0.89

0.89

0.89

RAM AIDF Experienced (High awareness)

0.80

0.80

0.60

0.40

0.40

DRF (ARF/0.9)

0.89

0.89

0.67

0.44

0.44

Site Specific DRF (DRF/0.9) for Awareness level for iteration

1.00

0.89

0.89

0.89

0.78

0

3

0

1.00

0.89

1.00

Effective Warning time (hours)
Site Specific iterations

ADDITIONAL FACTORS
Post late 2001 adjustments
1.69 From above
External Damage
$
6,700 $6,700 recommended without justification
Clean Up Costs
$
4,000 $4,000 recommended without justification
Likely Time in Alternate Accommodation
3 weeks
Additional accommodation costs /Loss of Rent
$
220 $220 per week recommended without justification
TWO STOREY HOUSE BUILDING & CONTENTS FACTORS
Up to Second Floor Level, less than
2.6 m
70% Single Storey Slab on Ground
From Second Storey up, greater than
2.6 m
110% Single Storey Slab on Ground

Base Curves
Single Storey Slab/Low Set
Structure w ith GST
Validity Limits
Single Storey High Set
Structure w ith GST
Validity Limits
Contents
Contents w ith GST
Validity Limits

13164
AFD
AFD
16586
AFD
AFD
20000
AFD
AFD

AFD = Above Floor Depth
+
4871
greater than
0.0
m
less than or equal to
+
7454
greater than
:1.50
m
less than or equal to
+
20000
greater than
less than or equal to

x

AFD in metres

6
x

m

6
x
0
2

m

AFD

AFD

Plate F 3 – Adopted Input Parameters for Residential Flood Damages (DNR, 2007)
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F8.2 Residential Damage Curves
Plate F 4 shows the adopted residential damage curves, which give damages on a $ per
dwelling basis for the 3 categories of residential construction. Damages vary depending on the
depth of flooding above floor level.

Plate F 4 – Adopted Flood Damage Curves @ Residential (Nov 2014 $; DNR, 2007 method)

F9. METHODOLOGY FOR COMMERCIAL FLOOD DAMAGES
F9.1 Key Input Parameters
For assessing damages to commercial properties the FLDAMAGE Manual method utilises
various stage:damage curves based on both building size (floor area) and value / risk categories
for contents. The combined 2000/2011 survey defines commercial building size as small,
medium and large and these categories are used in the floor level survey : floor areas of 150,
450 and 900 m2 respectively have been adopted in this study.
Similarly, both the floor level survey and FLDAMAGE Manual method define damage potential
(risk) as low, medium or high, and a separate damage curve is produced for each category.
The FLDAMAGE Manual considers four non:residential land:use types in detail: Commercial,
Industrial, Public Authority and Public Utility. In the FLDAMAGE Manual discussion of
appropriate flood damage input parameters involves all 4 land:use categories together, and this
approach has been mirrored in the following sections : in each case an appropriate input
parameter is selected for commercial property.
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F9.2 Direct Tangible Damages
Potential Internal Damage
D = α loge (H + β) + γ
where

(F.1)

D is the potential internal unit damage ($ per m2);
H is the depth of flooding above floor level (H ≥ 0.2m); and
α (Alpha), β (Beta) and γ (Gamma) are parameters : see below.

The values of α, β and γ differ with land:use and damage category. Adopted parameter values,
based on the FLDAMAGE Manual (Water Studies, 1992), are shown below:
Commercial : Low risk:

α = 6.41, β = :0.19, γ = 38.1

Commercial : Medium risk:

α = 14.6, β = :0.19, γ = 86.9

Commercial : High risk:

α = 61.7, β = :0.1, γ = 203

The values in the FLDAMAGE Manual are based on the results of the 'River Torrens Flood
Study of Adelaide' (SMEC, 1979). The FLDAMAGE Manual recognises this 1979 study as the
most detailed potential damage study of non:residential properties in Australia. The parameters
shown above provide damage estimates in 1979 dollars. The CPI adjustment factor to convert to
June 1990 dollar values is 2.16 (NOTE 1990 is base date for the FLDAMAGE Manual).
Note also that the minimum value of H recognised by equation (F.1) is 0.2m. If H is less than
this value, it is reset to a value of 0.2m. Plate F 5 shows the variation in unit (m2) internal
potential damages (1990 $AUD) with depth of flooding for the three commercial damage
categories : low, medium and high risk.

Plate F 5 – Variation of Unit Internal Potential Damages with Depth of Flooding @ Commercial
Properties (1990 $AUD)
These damage curves have been factored to current day values ($AUD Nov 2014) for use in
this study.
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Actual Internal Damage
An 'actual damage factor' is used to convert potential internal damage to actual internal damage,
which is similar to the 'damage reduction factor' used in the OEH residential method.
Ia = β Ip
where

(F.2)

Ia is the actual internal damage ($)
Ip is the potential internal damage; and
β is the actual damage factor

The actual damage factor β varies with effective flood warning time. Also, commercial factors
are usually smaller than factors for industrial and public authority property types because of the
generally smaller size of commercial operations, the greater portability of stock and goods (for
evacuation), and a perceived greater degree of personal commitment by staff and proprietors.
Notwithstanding, for Wallsend β = 0.9 has been adopted which reflects the lack of flood warning
time for Wallsend. This is the maximum value in the FLDAMAGE Manual for commercial
properties, and is indicative of a zero warning time.
External Damage
External damages can vary widely. Many commercial establishments have little or no potential
external damage while others can have very high levels of potential external damage. Potential
external damage is given by:

where

Ep = 0

(D ≤ 0.3m)

(F.3)

Ep = Constant

(D > 0.3m)

(F.4)

Ep is potential external damage ($); and
D is depth of flooding above ground level (m).

For commercial property the FLDAMAGE Manual gives a potential external damage of $10,000
in 1990 dollars. Further the FLDAMAGE Manual states that due to the marked variation in
external damages for non:residential properties from one operation to another, the only
meaningful relationship defined to date is in terms of the 'actual internal damage' via an 'actual
external damage factor', as follows:

where

Ea = 0

(D < 0.3m)

(F.5)

Ea = β Ia

(D ≥ 0.3m)

(F.6)

Ea is the actual external damage;
Ia is the actual internal damage;
β is the 'actual external damage factor; and
D is the depth of flooding above ground level.

A value of β = 0.075 is adopted for commercial property in accordance with the FLDAMAGE
Manual. The Manual states there is insufficient information available to distinguish between
commercial and industrial properties (β = 0.075) and between public authorities and public
utilities (β = 0.10).
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Structural Damage
The FLDAMAGE Manual notes that structural damage to commercial and industrial property is
generally small to negligible. However, structural damage to public authority property is often
high because of the nature of public authority services and the construction of public authority
buildings (e.g. offices, schools, libraries, police stations, post offices, etc). Average 'structural
damage factors' are used to determine structural damage based on the potential internal
damage, as follows:

where

S=0

(D ≤ 0.2m)

(F.7)

S = β Ip

(D > 0.2m)

(F.8)

S is the structural damage;
Ip is the potential internal damage;
β is the 'structural damage factor'; and
H is the depth of flooding above floor level.

Note that actual structural damage is equal to potential structural damage, as by definition little
can be done to reduce structural damage given the onset of flooding. For commercial properties
β = 0 is adopted in accordance with the FLDAMAGE Manual. It is noted that the Manual adopts
β = 0 for all land:use categories, except Public Authority for which β = 0.20 is adopted.
Comment: Structural damage is separate from the internal (contents) damages as estimated
by the stage:discharge curves. Structural damage is a separate assessment of the potential
water damage to the fabric of the building and its overall stability. As well as the building
structure and internal fit:out, this may also include water damage to wiring, gates, fences,
and possibly structural failure.
Significant structural damage typically is likely to occur when the velocity:depth product is
greater than 1 m2/s (DIPNR, 2005; DNRM, 2002). High velocities (2 m/s) or high depths (2
m) can also cause significant structural damage due to the scouring of foundations, water
pressure, flotation and debris loading. Often structural damages are assigned as a dollar
value to each property where significant structural damage is estimated to occur.
For this damages assessment, due to the severe nature of flash flooding in the Wallsend
Commercial Centre particularly for the rarer events, the potential for building destruction has
been included in the flood damages calculations.
F9.3 Indirect Tangible Damages
Clean up Costs
Clean:up costs are defined by 'clean:up cost factors' that relate the cost of clean:up operations
to the actual internal damage, as follows:
C = β Ia
where

(F.9)

C is the clean:up cost ($);
Ia is the actual internal damage ($); and
β is the 'clean:up cost factor'.

For commercial properties β = 0.15 is adopted in accordance with the FLDAMAGE Manual.
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Indirect Financial Costs
Indirect financial costs are incurred through loss of trading in commercial and industrial
establishments (and some public authority and public utility operations), and as opportunity
costs with respect to public authority and public utility enterprises (the public is forced to seek
alternative sources of public services, e.g. education, postal services, etc). Indirect financial
costs have been defined in terms of the 'loss of trading', measured in terms of the number of
days lost.
Little data is available for industrial, public authority and public utility properties. In general,
industrial properties will probably resume operations around the same time or after commercial
properties (many industrial establishments are more complex than commercial establishments).
Most public authority properties are expected to resume operations before or around the same
time as commercial properties (the provision of public authority services is an integral
community need). Public utility properties, e.g. water supply, sewerage, electricity, are generally
expected to resume operations before commercial establishments (because of their essential
nature).
Financial costs are defined in terms of 'indirect cost factors' that relate cost to potential internal
damage and days loss of trading. 'Opportunity cost factors' relate opportunity costs to days of
closure of public enterprises.

where

IFC = β D Ip

(D ≤ 0.2m)

(F.7)

OC = K D

(D > 0.2m)

(F.8)

IFC is the indirect financial cost ($);
D is the number of days closure or loss of trading;
Ip is the potential internal damage;
β is the 'indirect financial cost factor';
OC is the opportunity cost ($); and
K is the cost of one day's closure ($).

Typically opportunity costs are based on the wages cost for the public enterprise during the
period of closure.
For Commercial properties β = 0.05 is adopted in accordance with the FLDAMAGE Manual, and
an estimate of the number of days of lost trading (D) is required.
As opportunity cost is only applicable to public authority and public utility enterprises, it is not
applied to commercial properties.
Indirect Damages as a Proportion of Direct Damages
For non:residential properties, it is difficult to directly calculate indirect damages and it is
common practice to determine indirect damages as a proportion of direct damages.
Indirect damages to commercial properties can be substantial due to loss of business, disruption
to public infrastructure and higher clean:up costs. For example, in a study prepared for
Bundaberg Regional Council (GHD, 2011) indirect damages were estimated as 55% of direct
damages (in accordance with the methodology recommended by the Queensland Department of
Natural Resources and Mines).
By comparison, indirect damages for residential premises (OEH method) include clean:up costs
and alternative accommodation and are typically around 10% (or less) of the direct damages.
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In the FRMS, indirect flood damage costs were calculated as a proportion of the direct flood
damage for both residential and commercial properties, albeit that commercial damage curves
were apparently used for all properties. It is noted in the FRMS, that flood damage studies
carried out for the Warragamba Dam Interdepartmental Committee (1992) identified a range of
20% to 30% as an additional factor for indirect tangible damages in the commercial / industrial
sector. On this basis, the FRMS calculated indirect damages as 20:30% of direct damages.
However, the 20:30% proportion is considered to be an underestimate for the present study, as
this approach does not make sufficient allowance for the indirect financial costs associated with
commercial premises (i.e. loss of trade, loss of business, etc). This is particularly so for the more
severe floods.
Using information in the FLDAMAGE Manual for indirect financial costs, the factor of 20:30%
equates to only about 1:3 days loss of trade. For severe events it is expected that the loss of
trade would be much greater and examples of this are given in the FLDAMAGE Manual.
Commercial premises indirect damages have been determined as a proportion of direct tangible
damages, based on appropriate allowances for clean:up costs, indirect financial costs and
opportunity costs. These costs vary with flood event magnitude. The allowance for indirect
damages as proportion of direct damages ranges between 25%:100% as shown in Table F 1.
Table F 1 – Indirect Damages as Proportion of Direct Damages Commercial Property
Design Event

Indirect Damage as Proportion
of Direct Damage

10% AEP

25%

2 days (0.4 weeks)

1% AEP

40%

5 days (1.0 weeks)

0.2% AEP

55%

8 days (1.6 weeks)

PMF

100%

17 days (3.6 weeks)

Equivalent Loss of Trade

These loss of trade estimates are likely to be on the low side, particularly for the rarer flood
events, but they do allow a more realistic assessment of indirect financial costs compared with
the FRMS. In particular, note that for the rarer events such as the PMF, there is predicted to be
a substantial number of commercial buildings destroyed, and this is likely to extend significantly
the period of loss of trade, loss of business, etc.
F9.4 Commercial Damage Curves
Plate F 6 shows the adopted commercial damage curves, which give damages on a $ per m2
basis for the three categories of damage risk. Damages vary depending on the depth of flooding
above floor level.
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Plate F 6 – Adopted Flood Damage Curves @ Commercial (Nov 2014$; Water Studies, 1992
method)
F10. Results of Flood Damage Assessment
F10.1 Description of Results
This section summarises the results of the flood damages assessment, which is based on the
determination of tangible flood damages (both direct and indirect) for existing conditions and the
4 targeted flood mitigation options. This is done for the full range of design flood events, and
from which the Average Annual Damages (AAD) have then been calculated. The Net Present
Value (NPV) of the AAD has been determined by discounting the AAD at 7% pa over a 50 year
time frame. The benefit of each option is also included, and this is defined as the reduction in
the NPV for each option compared with existing conditions.
The following specific results are included in the pages following:
•

Plate F 7 is a summary of the information in Plates F 8 to F 18. It shows, for existing
conditions and the 4 targeted options, a summary of Total Damages for each design flood
event, the AAD, the NPV of AAD and the Option Benefit.

•

Plates F 8 to F 12 show the detailed results for residential flood damages. This includes
existing conditions and the 4 targeted options, for all design flood events. The results also
show the sensitivity of the NPV to the adopted discount rate by using a rate variation of ±3%
per annum.

•

Plates F 13 to F 17 show the detailed results for commercial flood damages. This
includes existing conditions and the 4 targeted options, for all design flood events. The
results also show the sensitivity of the NPV to the adopted discount rate by using a rate
variation of ±3% per annum.

•

Plate F 18 collates information from the detailed results on properties affected above floor
level for each design flood event, for both residential and commercial properties.
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F10.2 Higher Damages are Possible
It is worth noting that the 'real' flood damages, and hence the benefits attributed to mitigation
options, are likely to be somewhat higher than calculated. This is due to a range of factors
including:
•

The opportunity cost for public enterprises has not been assessed. This cost is likely to be
significant for the more severe floods and notably the PMF.

•

The indirect financial costs (loss of trade, loss of business, etc) are likely to be higher than
calculated, particularly for the rarer flood events.

•

Due to the difficulty in doing so, intangible damages have not been quantified : this is a
common approach in flood damages assessments. However, Australian research over the
past 15:20 years indicates that the real cost of the flood related health problems of flood
affected residents is at least equal to (and probably more than) the combined direct and
indirect tangible damage associated with their dwellings. (FRMS, Worley Parsons, 2009a).

F10.3 Comparison of Key Results with FRMS Flood Damage Assessment
A number of comparisons can be made with the flood damage assessment in the FRMS. Of
particular interest however are results for the PMF. In the present study the number of
properties inundated above floor level is 274, as shown in Plate F 18. On the other hand Table
5.2 in the FRMS shows that 137 properties are inundated above floor level in the PMF.
Also, in the present study the total tangible damages in the PMF for existing conditions are
estimated at $194M (Residential : $35M; Commercial : $159M), as shown in Plate F 7. By
comparison Section 5.3.2 in the FRMS provides a total damage range of $35:$48M for the PMF
under existing conditions (the FRMS includes a range of values as this results from a range of
values determined for indirect tangible damages and a range determined for the notional
number of buildings destroyed).
The estimate of total tangible damages in the current study is substantially greater than the
FRMS due to:
•

Larger number of properties identified in the survey database (combined 2000/2011 survey)
within the PMF floodplain : this comes about due to both a greater extent of survey and a
greater density of properties in the survey.

•

Higher (and more realistic) values for destroyed buildings : replacement values used.

•

Higher (and more realistic) estimates of indirect financial costs for commercial properties (i.e.
loss of trade, loss of business, etc).

•

Errors in calculations in the FRMS : correct addition of all the damages for the PMF in Table
5.3.1 of the FRMS, actually gives a total damages range for the PMF of $40:$55M.

•

Since the FRMS damages assessment was completed prices have inflated by approximately
25% (FRMS prices at late 2008; current study prices at late 2014).

F10.4 Sensitivity Testing
In the current study 50% of buildings within the H4/H5 hazard areas were notionally 'destroyed'
for the purposes of the flood damage assessment. The number of buildings notionally
'destroyed' was very low in the lesser design flood events but escalated rapidly in the PMF. The
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50% value is at the lower end of the 50:100% range used in the FRMS, and is considered to
provide a more realistic estimate for potentially destroyed buildings : the 100% value is
considered to overestimate the number of destroyed buildings.
Using the 50% value, it is noted that zero buildings are 'notionally' destroyed in the 1% AEP and
1 building is notionally 'destroyed' in the 0.2% AEP event. This generally accords with the 2007
event which had a frequency around the 1% AEP.
Results were sensitivity tested using the 100% upper bound value for the number of buildings
notionally 'destroyed' in the H4/P4 hazard category or above, however the result was considered
to significantly overestimate the number and value of destroyed buildings.
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RESIDENTIAL DAMAGES

Modelling Conditions Flood Event (ARI) Total Damages Average Annual Damage (AAD)
1 in 10
$1.890M
1 in 100
$3.132M
$0.390M
Existing
1 in 500
$4.413M
PMF
$35.095M
1 in 10
$1.506M
1 in 100
$2.948M
$0.339M
Option 1
1 in 500
$3.933M
PMF
$32.362M
1 in 10
$1.452M
1 in 100
$2.676M
$0.322M
Option 2
1 in 500
$4.235M
PMF
$32.146M
1 in 10
$1.319M
1 in 100
$2.970M
$0.324M
Option 4B
1 in 500
$4.239M
PMF
$31.800M
1 in 10
$1.462M
1 in 100
$2.636M
$0.320M
Option 5B
1 in 500
$4.119M
PMF
$31.923M

Net Present Value of AAD (7%
discount rate over 50 Years)

Option Benefit

$5.772M

N/A

$5.023M

$0.749M

$4.769M

$1.003M

$4.790M

$0.982M

$4.742M

$1.030M

COMMERCIAL DAMAGES
Modelling Conditions Flood Event (ARI) Total Damages
1 in 10
$8.090M
1 in 100
$13.574M
Existing
1 in 500
$22.936M
PMF
$158.671M
1 in 10
$6.039M
1 in 100
$11.822M
Option 1
1 in 500
$19.707M
PMF
$156.486M
1 in 10
$0.321M
1 in 100
$8.197M
Option 2
1 in 500
$17.249M
PMF
$149.501M
1 in 10
$4.079M
1 in 100
$12.440M
Option 4B
1 in 500
$20.545M
PMF
$153.752M
1 in 10
$0.209M
1 in 100
$4.750M
Option 5B
1 in 500
$13.989M
PMF
$142.480M

AAD

NPV of AAD (7% discount rate over
50 Years)
Option Benefit

$1.706M

$25.252M

N/A

$1.407M

$20.826M

$4.426M

$0.667M

$9.873M

$15.379M

$1.253M

$18.540M

$6.712M

$0.464M

$6.871M

$18.381M

Plate F 7 – Summary of Total Damages, Average Annual Damages, Net Present Value (AAD)
and Option Benefits
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Existing Conditions - Residential Damages Summary

AEP

Median Price of a house

Properties
Properties Damaged
Base Tangible Damages
Base Tangible Damages
Affected Above (Excluding destroyed
(Excluding houses destroyed) (Including houses destroyed)
Floor Level
buildings)
9

62

$1.890M

$1.890M

1 in 10 chance

$380,000

Houses Destroyed*

Value of
Houses
Destroyed

Total Base
Tangible
Damages

IndirectTangible
Damages

0

$0.000M

Total
Damages ($
Millions)
$1.890M

$0.000M

$3.132M

$0.000M

$4.413M

$19.000M

$35.095M

:
0
19

92

$3.132M

$3.132M

1 in 100 chance

0
:
0

35

107

$4.365M

$4.413M

1 in 500 chance

0
:
1

150

150

$7.091M

$16.095M

PMF

50
:
100

Average annual
damage
PV @ 7% discount
rate

$0.390M

$5.772M

$8.768M
PV @ 4%
$4.257M
PV @ 10%
*

Expressed as a range of 50-100% of the maximum potential. 50% value used in calculations
Indirect tangible damages are already incorporated in residential damage curves. Therefore, no separate addition

Plate F 8 – Residential Flood Damages @ Existing Conditions

30011523| Revision No. C | 14 04 2015

Option 1 - Residential Damages Summary

AEP

Median Price of a house

Properties Damaged
Properties
Base Tangible Damages
Base Tangible Damages
Affected Above (Excluding destroyed
(Excluding houses destroyed) (Including houses destroyed)
Floor Level
buildings)
4

52
$1.506M

1 in 10 chance

$1.506M

$380,000

Houses Destroyed*

Value of
Houses
Destroyed

Total Base
Tangible
Damages

IndirectTangible
Damages

0

$0.000M

Total
Damages ($
Millions)
$1.506M

$0.000M

$2.948M

$0.000M

$3.933M

$17.100M

$32.362M

:
0

17

90

0
$2.948M

1 in 100 chance

$2.948M

:
0

26

104

0
$3.885M

1 in 500 chance

$3.933M

:
1

146

161

PMF

45
$7.600M

$15.262M

:
91

Average annual
damage
PV @ 7% discount
rate

$0.339M

$5.023M

$7.630M
PV @ 4%
$3.704M
PV @ 10%
*

Expressed as a range of 50-100% of the maximum potential. 50% value used in calculations
Indirect tangible damages are already incorporated in residential damage curves. Therefore, no separate addition

Plate F 9 – Residential Flood Damages @ Option 1
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Option 2 - Residential Damages Summary

AEP

Median Price of a house

Properties
Properties Damaged
Base Tangible Damages
Base Tangible Damages
Affected Above (Excluding destroyed
(Excluding houses destroyed) (Including houses destroyed)
Floor Level
buildings)
3

52
$1.452M

1 in 10 chance

$1.452M

$380,000

Houses Destroyed*

Value of
Houses
Destroyed

Total Base
Tangible
Damages

IndirectTangible
Damages

0

$0.000M

Total
Damages ($
Millions)
$1.452M

$0.000M

$2.676M

$0.000M

$4.235M

$17.100M

$32.146M

:
0

15

85

0
$2.676M

1 in 100 chance

$2.676M

:
0

30

107

0
$4.235M

1 in 500 chance

$4.235M

:
0

142
PMF

163

45
$7.585M

$15.046M

:
91

Average annual
damage
PV @ 7% discount
rate

$0.322M

$4.769M

$7.244M
PV @ 4%
$3.517M
PV @ 10%
*

Expressed as a range of 50-100% of the maximum potential. 50% value used in calculations
Indirect tangible damages are already incorporated in residential damage curves. Therefore, no separate addition

Plate F 10 – Residential Flood Damages @ Option 2
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Option 4B- Residential Damages Summary

AEP

Median Price of a house

Properties
Properties Damaged
Base Tangible Damages
Base Tangible Damages
Affected Above (Excluding destroyed
(Excluding houses destroyed) (Including houses destroyed)
Floor Level
buildings)
3

47

$1.319M

$1.319M

1 in 10 chance

$380,000

Houses Destroyed*

Value of
Houses
Destroyed

Total Base
Tangible
Damages

IndirectTangible
Damages

0

$0.000M

Total
Damages ($
Millions)
$1.319M

$0.000M

$2.970M

$0.000M

$4.239M

$16.720M

$31.800M

:
0
16

91

$2.970M

$2.970M

1 in 100 chance

0
:
0

32

106

$4.217M

$4.239M

1 in 500 chance

0
:
1

142

164

$7.640M

$15.080M

PMF

44
:
89

Average annual
damage
PV @ 7% discount
rate

$0.324M

$4.790M

$7.276M
PV @ 4%
$3.533M
PV @ 10%
*

Expressed as a range of 50-100% of the maximum potential. 50% value used in calculations
Indirect tangible damages are already incorporated in residential damage curves. Therefore, no separate addition

Plate F 11 – Residential Flood Damages @ Option 4B
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Option 5B - Residential Damages Summary

AEP

Median Price of a house

Properties Damaged
Properties
Base Tangible Damages
Base Tangible Damages
Affected Above (Excluding destroyed
(Excluding houses destroyed) (Including houses destroyed)
Floor Level
buildings)
3

53

$1.462M

$1.462M

1 in 10 chance

$380,000

Houses Destroyed*

Value of
Houses
Destroyed

Total Base
Tangible
Damages

IndirectTangible
Damages

0

$0.000M

Total
Damages ($
Millions)
$1.462M

$0.000M

$2.636M

$0.000M

$4.119M

$17.100M

$31.923M

:
0
14

85

$2.636M

$2.636M

1 in 100 chance

0
:
0

29

106

$4.119M

$4.119M

1 in 500 chance

0
:
0

141

163

$7.557M

$14.823M

PMF

45
:
90

Average annual
damage
PV @ 7% discount
rate

$0.320M

$4.742M

$7.203M
PV @ 4%
$3.497M
PV @ 10%
*

Expressed as a range of 50-100% of the maximum potential. 50% value used in calculations
Indirect tangible damages are already incorporated in residential damage curves. Therefore, no separate addition

Plate F 12 – Residential Flood Damages @ Option 5B
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Existing - Commercial Damages Summary

AEP

1 in 10
chance
1 in 100
chance
1 in 500
chance
PMF

Properties
Properties Damaged
Base Tangible
Base Tangible
Affected
(Excluding destroyed Damages (Excluding Damages (Including
Above Floor
buildings)
buildings destroyed) buildings destroyed)
Level
34

49

64

124

32

41

55

20

$6.472M

$8.553M

$11.325M

$7.225M

Buildings Destroyed*
Small

Medium

Large

Total

$6.472M

0
-

0
-

0
-

0
-

0

0

0

0

$9.021M

0
-

1
-

0
-

1
-

1

2

0

3

$12.765M

1
-

1
-

1
-

3
-

3

2

2

7

$52.088M

26
-

15
-

17
-

58
-

52

30

35

117

Average
annual
damage
PV @ 7%
discount
rate

IndirectTangible

Value of
Buildings
Destroyed

Total Base
Tangible
Damages

Damages

$0.000M

$6.472M

$1.618M

$8.090M

$0.945M

$9.966M

$3.608M

$13.574M

$3.150M

$15.915M

$7.021M

$22.936M

$54.495M

$106.583M

$52.088M

$158.671M

#

$1.706M

$25.252M

$38.358M
PV @ 4%
$18.622M
PV @ 10%
*

Expressed as a range of 50-100% of the maximum potential. 50% value used for calculations
# Expressed as 25%, 40%, 55% and 100% for 10yr, 100yr, 500yr and PMF respectively (Based on FLDAMAGE Manual 1992)

Plate F 13 – Commercial Flood Damages @ Existing Conditions
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Total
Damages ($
Millions)

Option 1 - Commercial Damages Summary

AEP

1 in 10
chance
1 in 100
chance

Properties
Properties Damaged
Base Tangible
Base Tangible
Affected
(Excluding destroyed Damages (Excluding Damages (Including
Above Floor
buildings
buildings destroyed) buildings destroyed)
Level
27

47

1 in 500
chance

56

PMF

124

26

40

45

22

$4.831M

$8.229M

$9.241M

$7.522M

Buildings Destroyed*
Small

Medium

Large

Total

0
-

0
-

0
-

0
-

0

0

0

0

$8.444M

0
-

0
-

0
-

0
-

0

1

0

1

$10.682M

1
-

1
-

1
-

3
-

3

2

2

7

26
-

14
-

17
-

57
-

52

28

35

115

$4.831M

$51.468M

Average
annual
damage
PV @ 7%
discount
rate

IndirectTangible

Value of
Buildings
Destroyed

Total Base
Tangible
Damages

Damages

$0.000M

$4.831M

$1.208M

$6.039M

$0.000M

$8.444M

$3.378M

$11.822M

$3.150M

$13.832M

$5.875M

$19.707M

$53.550M

$105.018M

$51.468M

$156.486M

#

$1.407M

$20.826M

$31.634M
PV @ 4%
$15.358M
PV @ 10%
*

Expressed as a range of 50-100% of the maximum potential. 50% value used for calculations
# Expressed as 25%, 40%, 55% and 100% for 10yr, 100yr, 500yr and PMF respectively (Based on FLDAMAGE Manual 1992)

Plate F 14 – Commercial Flood Damages @ Option 1
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Total
Damages ($
Millions)

Option 2 - Commercial Damages Summary

AEP

1 in 10
chance
1 in 100
chance

Properties
Properties Damaged
Base Tangible
Base Tangible
Affected
(Excluding destroyed Damages (Excluding Damages (Including
Above Floor
buildings destroyed) buildings destroyed)
buildings
Level
6

35

1 in 500
chance

55

PMF

122

4

32

51

20

$0.257M

$5.730M

$10.130M

$7.200M

$0.257M

$5.855M

$10.519M

$48.448M

Buildings Destroyed*
Small

Medium

Large

Total

0
-

0
-

0
-

0
-

0

0

0

0

0
-

0
-

0
-

0
-

0

1

0

1

0
-

1
-

0
-

1
-

0

2

0

2

23
-

14
-

17
-

54
-

47

28

34

109

Average
annual
damage
PV @ 7%
discount
rate

IndirectTangible

Value of
Buildings
Destroyed

Total Base
Tangible
Damages

Damages

$0.000M

$0.257M

$0.064M

$0.321M

$0.000M

$5.855M

$2.342M

$8.197M

$0.945M

$11.464M

$5.785M

$17.249M

$52.605M

$101.053M

$48.448M

$149.501M

#

$0.667M

$9.873M

$14.998M
PV @ 4%
$7.281M
PV @ 10%
*

Expressed as a range of 50-100% of the maximum potential. 50% value used for calculations
# Expressed as 25%, 40%, 55% and 100% for 10yr, 100yr, 500yr and PMF respectively (Based on FLDAMAGE Manual 1992)

Plate F 15 – Commercial Flood Damages @ Option 2
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Total
Damages ($
Millions)

Option 4B - Commercial Damages Summary

AEP

1 in 10
chance
1 in 100
chance

Properties
Properties Damaged
Base Tangible
Base Tangible
Affected
(Excluding destroyed Damages (Excluding Damages (Including
Above Floor
buildings
buildings destroyed) buildings destroyed)
Level
26

46

1 in 500
chance

60

PMF

122

24

42

54

21

$3.263M

$7.714M

$10.656M

$7.457M

Buildings Destroyed*
Small

Medium

Large

Total

0
-

0
-

0
-

0
-

0

0

0

0

$8.886M

0
-

0
-

0
-

0
-

1

1

1

3

$11.832M

1
-

0
-

1
-

2
-

2

1

2

5

24
-

14
-

17
-

55
-

48

28

34

110

$3.263M

$50.416M

Average
annual
damage
PV @ 7%
discount
rate

IndirectTangible

Value of
Buildings
Destroyed

Total Base
Tangible
Damages

Damages

$0.000M

$3.263M

$0.816M

$4.079M

$0.000M

$8.886M

$3.554M

$12.440M

$2.205M

$14.037M

$6.508M

$20.545M

$52.920M

$103.336M

$50.416M

$153.752M

#

$1.253M

$18.540M

$28.163M
PV @ 4%
$13.673M
PV @ 10%
*

Expressed as a range of 50-100% of the maximum potential. 50% value used for calculations
# Expressed as 25%, 40%, 55% and 100% for 10yr, 100yr, 500yr and PMF respectively (Based on FLDAMAGE Manual 1992)

Plate F 16 – Commercial Flood Damages @ Option 4B
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Total
Damages ($
Millions)

Option 5B - Commercial Damages Summary

AEP

1 in 10
chance
1 in 100
chance

Properties
Properties Damaged
Base Tangible
Base Tangible
Affected
(Excluding destroyed Damages (Excluding Damages (Including
Above Floor
buildings
buildings destroyed) buildings destroyed)
Level
4

32

1 in 500
chance

51

PMF

116

2

26

48

23

$0.167M

$3.393M

$9.025M

$8.777M

$0.167M

$3.393M

$9.025M

$46.985M

Buildings Destroyed*
Small

Medium

Large

Total

0
-

0
-

0
-

0
-

0

0

0

0

0
-

0
-

0
-

0
-

0

0

0

0

0
-

0
-

0
-

0
-

0

0

0

0

22
-

14
-

15
-

51
-

45

28

31

104

Average
annual
damage
PV @ 7%
discount
rate

IndirectTangible

Total Base
Tangible
Damages

Damages

$0.000M

$0.167M

$0.042M

$0.209M

$0.000M

$3.393M

$1.357M

$4.750M

$0.000M

$9.025M

$4.964M

$13.989M

$48.510M

$95.495M

$46.985M

$142.480M

#

$0.464M

$6.871M

$10.437M
PV @ 4%
$5.067M
PV @ 10%
*

Expressed as a range of 50-100% of the maximum potential. 50% value used for calculations
# Expressed as 25%, 40%, 55% and 100% for 10yr, 100yr, 500yr and PMF respectively (Based on FLDAMAGE Manual 1992)

Plate F 17 – Commercial Flood Damages @ Option 5B
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Total
Damages ($
Millions)

Value of
Buildings
Destroyed

Commercial

Residential

Existing

Existing

AEP

Properties Affected
Above Floor Level

AEP

Properties Affected
Above Floor Level

1 in 10

34

1 in 10

9

1 in 100

49

1 in 100

19

1 in 500

64

1 in 500

35

PMF

124

PMF

150

Option 1

Option 1

AEP

Properties Affected
Above Floor Level

AEP

Properties Affected
Above Floor Level

1 in 10

27

1 in 10

4

1 in 100

47

1 in 100

17

1 in 500

56

1 in 500

26

PMF

124

PMF

146

Option 2

Option 2

AEP

Properties Affected
Above Floor Level

AEP

Properties Affected
Above Floor Level

1 in 10

6

1 in 10

3

1 in 100

35

1 in 100

15

1 in 500

55

1 in 500

30

PMF

122

PMF

142

Plate F 18 (Part 1 of 2) – Properties Affected Above Floor Level for Each Design Flood
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Option 4B

Option 4B

AEP

Properties Affected
Above Floor Level

AEP

Properties Affected
Above Floor Level

1 in 10

26

1 in 10

3

1 in 100

46

1 in 100

16

1 in 500

60

1 in 500

32

PMF

122

PMF

142

Option 5B

Option 5B

AEP

Properties Affected
Above Floor Level

AEP

Properties Affected
Above Floor Level

1 in 10

4

1 in 10

3

1 in 100

32

1 in 100

14

1 in 500

51

1 in 500

29

PMF

116

PMF

141

Plate F 18 (Part 2 of 2) – Properties Affected Above Floor Level for Each Design Flood
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APPENDIX G CAPITAL COST ESTIMATES OF MITIGATION
OPTIONS
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This appendix includes the develop capital cost estimates for the targeted mitigation options,
being Options 1, 2, 4B and 5B. Refer to Tables G 1, G 2, G 4 and G 6 respectively.
Also included for comparison with Options 4B and 5B are cost estimates for the more
substantial Options 4 and 5 that were originally nominated in the Brief. Refer to Tables G 3 and
G 5 respectively.
Below is a list of Assumptions and Exclusions that apply to the cost estimates.
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Assumptions
1. The proposed works are conceptual and the estimated cost of works is approximate.
2. A contingency amount (proportion of the cost of the works) reflects the concept status of the
proposed works, and the likelihood of future changes/additions to the scope.
3. The proposed works are subject to detailed design. Detailed design & investigation costs have
been estimated as a proportion of the cost of the works.
4. Works will be undertaken during normal work hours.
5. Excavated material will be removed and disposed offsite at approved facilities.
6. Higher excavation rates apply in built-up areas (substantial buildings, infrastructure,
impervious surfaces, utilities, services, etc.).
7. Excavation is in 'other than rock' (OTR).
8. New channel and excavated flow apron downstream of Minmi Road (Option 1) will not impact
on the overhead power transmission line crossing Ironbark Creek approximately 65m
downstream of Minmi Road.
9. Adjustment or relocation of Telstra, Optus (or other provider) services will involve
conventional cable and not optical fibre. To be confirmed during detailed design.
10. Adjustment or relocation of high pressure gas mains is feasible and not cost prohibitive. To
be confirmed during detailed design.
11. Site establishment/disestablishment costs including nominal allowance only for staging of
the works.
12. Prior industrial land located near new channel (Option 1) will not require any provision or
allowance for contaminated lands.
13. Traffic management and roadworks upgrades are provided (Options 2, 5, 5B) only to
compensate for the removal of two road bridges (Tyrrell and Boscawen Streets).
14. Where properties to be acquired (or partly acquired) are deemed to be in the
ownership/control of the CoN a nil purchase cost is assumed.
15. For Options 2, 5 and 5B an allowance has been made for the widening of Bunn St. This
allowance assumes a 3m wide property acquisition is achievable, does not allow for the
relocation or demolition of buildings and assumes that additional adjustments to the existing
profile of Bunn St (other than 3m of pavement widening) is not required. Further analysis of the
Bunn St widening will be undertaken following a traffic management study and during the
detailed design phase.
16. Following bridge removal at Boscawen St the Boscawen St / Cross Street intersection will be
viable without road realignment in Cross Street. Retaining wall structure may be required at the
interface of the channel and Cross Street (subject to detail design).
17. The minor levee can be located so that it is just downstream of stormwater pits which would
then allow Tyrrell Street to be drained effectively (otherwise new stormwater pits and pipework
would be required).
18. Minor works at the eastern end of Cross Street, at the intersection with Boscawen Street,
have been assumed following the removal of the Boscawen Street Bridge. Because of the close
location of the open channel and the acute angle of the intersection (and the preferred status for
Option 2) this matter should be investigated in more detail.
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Exclusions
1. Environmental and heritage issues.
2. No allowance for encountering contaminated materials during the works, including excavation
on/near past industrial land, potential asbestos in buildings, etc.
3. Excavation in rock.
4. Cost escalation.
5. Delay costs.
6. Legal fees.
7. Authority's fees and charges.
8. Location of services by 'potholing' or other 'in-field' means.
9. Extensive dewatering - nominal allowance made.
10. Night works.
11. No allowance for rehabilitation of any existing works including drains/channels.
12. No allowance for maintenance of any proposed works including drains/channels.
13. Electrical overhead power adjustment or relocation (except where noted otherwise).
14. Adjustment/relocation of optical fibre cable (unless noted otherwise).
15. Adjustment/relocation of high pressure gas mains (unless noted otherwise).
16. Staging of works (unless noted otherwise).
17. Water quality facilities, including gross pollutant traps upstream of pipes entering
stormwater channels.
18. Extra concrete allowance to cater for water table and buoyance effects (unless noted
otherwise).
19. Allowance for acid sulphate soils (except where noted otherwise).
20. Emergency management upgrades, including any means for facilitating egress from the
floodplain during future flood events.
21. Detour works due to potential road closures.
22. Traffic management and roadworks upgrades (except where noted otherwise).
23. Cost estimates for relocation of services are based on a review of Dial Before You Dig Plans
only. We have assumed that any operational sewer lines that currently cross the Ironbark Creek
Channel are located underneath the channel and do not require relocation.

30011523| Revision No. C | 14 04 2015

Table G 1 – Preliminary Capital Cost Estimate Option 1
OPTION 1
New/enlarged Minmi Rd Bridge & new 55-75m wide channel with flow apron to Hexham Swamp
Item
Site establishment and disestablishment
Site establishment and disestablishment
Traffic control
Erosion & sediment control

Total
$
$
$

450,000
150,000
300,000

$

375,000

Demolition (bridge)
Minmi Road Bridge

$

375,000

Clearing and grubbing (channel & flow apron)
Removal of trees, clearing, grubbing & mulching - 15 trees approx.

$

22,500

Excavation + preparation (channel & flow apron)
Excavation - channel 50-75m wide + flow apron
Embankment removal - for larger bridge
Base preparation - channel
Subgrade replacement - channel (allowance for unsuitable material)
Acid sulphate soil - high likelihood (allowance for management plan & actions)

$
$
$
$
$

729,000
67,200
364,500
227,813
54,675

Offsite Disposal
Soil - new grassed channel & flow apron
Soil, concrete, steel, bitumen - bridge deck, piers, foundations
Soil and road base - embankment removal

$
$
$

874,800
38,400
60,000

Concrete
Channel low flow invert
Allow extra concrete for water table effects (buoyancy)

$
$

81,000
40,500

Minmi Road Bridge - replacement bridge to span new wide channel
Piled foundations, 55m total span, 2 lane with dual walkways
Dewatering
Subsoil drainage
Approach roadworks - pavement, barriers, pavement marking

$
$
$
$

2,585,000
64,625
25,850
150,000

Public utilities & services (indicative only)
Relocate Water - 500mm Dia MSCL
Optus
Jemena - 150mm DIA steel high pressure
Ausgrid - Overhead power impact
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OPTION 1
New/enlarged Minmi Rd Bridge & new 55-75m wide channel with flow apron to Hexham Swamp
Landscaping
New channel turf - pin to base and side batters, extend into flow apron

$

364,500

Sub-Total Base Works

$

7,400,363

Environmental Impact Statement
Investigation, Design, Approvals, Supervision (20%)
Contingency (50%)

$
$
$

185,009
1,480,073
3,700,181

Sub-Total Potential Works

$

5,365,263

Grand Total

$

12,765,625
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Table G 2 – Preliminary Capital Cost Estimate Option 2
OPTION 2
Remove Tyrrell & Boscawen St Bridges & enhance conveyance of Nelson St Bridge
Item
Site establishment and disestablishment
Site establishment and disestablishment
Traffic control
Erosion & sediment control
Public utilities & services (indicative only)
Ausgrid - Tyrrell
Ausgrid - Boscawen
Water - Tyrrell - Remove 100mm DICL Main
Water - Tyrrell - Alternate alignment for Main
Telstra - Tyrrell - P100
Telstra - Tyrrell - P35 - Remove and reconnect from Bunn Street
Water - Boscawen - 100 GWL
Telstra - Boscawen - P100
Telstra - Boscawen - P20
Water - Nelson - 200 CICL
Telstra - Nelson - P100
Telstra - Nelson - E100

Total
$
$
$

210,000
70,000
140,000

$

700,000

Demolition (bridges)
Tyrrell Street Bridge
Boscawen Street Bridge

$
$

277,500
187,500

Excavation
No excavation in channel - pier removal part of bridge demolition.

$

-

Offsite Disposal
Soil, concrete, steel, bitumen - bridge deck, piers, foundations (2 No.)

$

57,600

Nelson Street Bridge - increase conveyance (and reduce blockage)
Install fender on pier (u/s) - streamline flow entry/reduce blockage
Work to deck girders, abutments (u/s) - streamline flow entry/reduce blockage
Replace railings on bridge & at sides - 'lay down', minimal blockage
Re-position suspended pipes to reduce debris trapping (if warranted)

$
$
$
$

20,000
60,000
100,000
20,000

Pedestrian Bridge - Tyrrell Street
Raised footbridge - not exceeding 2m width (20m long)

$

150,000

Pedestrian bridge - Boscawen Street
Raised footbridge - not exceeding 2m width (18m long)

$

135,000
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OPTION 2
Remove Tyrrell & Boscawen St Bridges & enhance conveyance of Nelson St Bridge
Roadworks & Traffic Management - due to permanent removal of 2 bridges
Traffic signals - 4-way intersection (Nelson/Bunn/Clarke Streets)
Bunn Street road widening (3m) - Tyrrell St to Nelson St
Bunn Street land acquisition - Tyrrell St to Nelson St
Exclusion fencing
Adjust/create cul-de-sacs
Side road works - speed humps, kerbing blisters
Tyrrell Street minor 'levee'
Adjustments to stormwater system
Offsite disposal - bitumen

$
$
$
$
$
$
$
$
$

200,000
108,000
360,000
54,000
300,000
100,000
100,000
60,000
4,800

Sub-Total Base Works

$

3,414,400

Environmental Impact Statement
Investigation, Design, Approvals, Supervision (20%)
Contingency (50%)

$
$
$

85,360
682,880
1,707,200

Sub-Total Potential Works

$

2,475,440

Grand Total

$

5,889,840
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Table G 3 – Preliminary Capital Cost Estimate Option 4
OPTION 4
Remove 5 buildings in right overbank area to increase floodplain conveyance
Item
Site establishment and disestablishment
Site establishment and disestablishment
Traffic control
Erosion & sediment control

Total
$
$
$

90,000
30,000
60,000

$

240,000

Demolition (buildings)
Designated buildings (5 No.):
63-35 Nelson - 2 storey
67 Nelson - 1 storey
68 Nelson - 2 storey (local shopping arcade)
69 Nelson - 2 storey
71-73 Nelson - 1 storey

$
$
$
$
$

60,000
30,000
250,000
60,000
30,000

Clearing and grubbing (buildings sites & overland flowpath)
Removal of trees, clearing, grubbing & mulching - 15 trees approx.

$

22,500

Excavation
Clearing/lowering designated building sites - to suit overland flow

$

100,375

Offsite Disposal
Soil, concrete & masonry - designated building sites

$

146,000

Landscaping
Restore land after buildings removed - landscape, plant, topsoil, turf, etc.

$

200,750

Sub-Total Base Works

$

1,319,625

Environmental Impact Statement
Investigation, Design, Approvals, Supervision (20%)
Contingency (50%)

$
$
$

52,785
263,925
659,813

Sub-Total Potential Works

$

976,523

Property Purchases
Designated buildings (5 No.):
63-65 Nelson St
67 Nelson St

$
$

352,000
550,000

Public utilities & services (indicative only)
Ausgrid - Overhead power impact
Ausgrid - Underground and lighting
Other - water, gas, Telstra (subject to design of overland flow path)

30011523| Revision No. C | 14 04 2015

OPTION 4
Remove 5 buildings in right overbank area to increase floodplain conveyance
68 Nelson St (local shopping arcade)
69 Nelson St
71-73 Nelson St

$
$
$

1,536,000
506,000
473,000

Commercial/Industrial
Goodwill

$
$

3,417,000
683,400

Sub-Total Property Costs

$

4,100,400

Grand Total

$

6,396,548

30011523| Revision No. C | 14 04 2015

Table G 4 – Preliminary Capital Cost Estimate Option 4B
OPTION 4B
Create right overbank flow path, remove 2 buildings
Item
Site establishment and disestablishment
Site establishment and disestablishment
Traffic control
Erosion & sediment control

Total
$
$
$

36,000
12,000
24,000

$

96,000

Demolition (buildings)
Designated buildings (2 No.):
69 Nelson - 2 storey
71-73 Nelson - 1 storey

$
$

60,000
30,000

Clearing and grubbing (buildings sites & overland flow path)
Removal of trees, clearing, grubbing & mulching - 8 trees approx.

$

12,000

Landscaping
Restore land after buildings removed - landscape, plant, topsoil, turf, etc.

$

42,900

Excavation
Clearing/lowering designated building sites - to suit overland flow
Clearing/lowering overland flow path - d/s Tyrrell St

$
$

21,450
42,900

Offsite Disposal
Soil, concrete & masonry - designated building sites
Soil, concrete & masonry - overland flow path d/s Tyrrell St

$
$

31,200
62,400

Landscaping
Restore land after buildings removed - landscape, plant, topsoil, turf, etc.

$

42,900

Sub-Total Base Works

$

513,750

Environmental Impact Statement
Investigation, Design, Approvals, Supervision (20%)
Contingency (50%)

$
$
$

20,550
102,750
256,875

Sub-Total Potential Works

$

380,175

Public utilities & services (indicative only)
Ausgrid - Overhead power impact
Ausgrid - Underground and lighting
Other - water, gas, Telstra (subject to design of overland flow path)
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OPTION 4B
Create right overbank flow path, remove 2 buildings
Property Purchases
Designated buildings (2 No.):
69 Nelson St
71-73 Nelson St

$
$

506,000
473,000

Commercial/Industrial
Goodwill

$
$

979,000
195,800

Sub-Total Property Costs

$

1,174,800

Grand Total

$

2,068,725
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Table G 5 – Preliminary Capital Cost Estimate Option 5
OPTION 5
New 45-90m wide CBD channel, remove 8 buildings & Tyrrell / Boscawen St
Bridges, new/enlarged Nelson St Bridge
Item
Site establishment and disestablishment
Site establishment and disestablishment
Traffic control
Erosion & sediment control

Total
$
$
$

900,000
300,000
600,000

$

1,800,000

Demolition (bridges, buildings & channel)
Tyrrell Street Bridge
Boscawen Street Bridge
Nelson Street Bridge

$
$
$

277,500
187,500
262,500

Designated buildings (8 No.):
32 Tyrrell - 1 storey (designated building)
34-36 Tyrell - 2 storey (designated building)
61 Nelson - 2 storey (designated building)
63-35 Nelson - 2 storey (designated building)
67 Nelson - 1 storey (designated building)
68 Nelson - 2 storey (designated building - local shopping arcade)
69 Nelson - 2 storey (designated building)
71-73 Nelson - 1 storey (designated building)

$
$
$
$
$
$
$
$

30,000
60,000
60,000
60,000
30,000
250,000
60,000
30,000

Existing concrete channel 10-15m wide

$

239,250

Public utilities & services (indicative only)
Ausgrid - Tyrrell - Overhead power impact
Ausgrid - Boscawen
Ausgrid - Nelson - Underground and lighting
Water - Tyrrell - Remove 100mm DICL Main
Water - Tyrrell - Alternate alignment for Main
Telstra - Tyrrell - P100
Telstra - Tyrrell - P35 - Remove and reconnect from Bunn Street
Water - Boscawen - 100 GWL
Telstra - Boscawen - P100
Telstra - Boscawen - P20
Water - Nelson - 200 CICL
Telstra - Nelson - P100
Telstra - Nelson - E100
Gas - Tyrrell - 32mm Nylon medium pressure
Gas - Nelson - 50mm Nylon medium pressure
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OPTION 5
New 45-90m wide CBD channel, remove 8 buildings & Tyrrell / Boscawen St
Bridges, new/enlarged Nelson St Bridge
Clearing and grubbing (new channel)
Removal of trees, clearing, grubbing & mulching - 35 trees approx.
Excavation
Excavation - increase channel width to 45-90m (built-up area)
Base preparation - channel
Subgrade replacement - channel (allowance for unsuitable material)

$

52,500

$
$
$

1,305,000
261,000
163,125

Offsite Disposal
Soil, concrete, steel, bitumen - bridge deck, piers, foundations (2 No.)
Soil, concrete & masonry - designated building sites
Soil, concrete, steel - existing concrete channel
From new channel - 75% at normal rate (soil)
Enlarged channel - 25% at high rate (concrete, steel, masonry, bitumen)

$
$
$
$
$

86,400
202,600
76,560
652,500
580,000

Concrete (new channel)
Channel – Base
Channel – Walls
Allow for stairs/ramps/accessways
Landscaping along channel route

$
$
$
$

1,740,000
174,000
43,500
63,800

Nelson Street Bridge - replacement bridge to span new wide channel
Piled foundations, 52m total span, 2 lane with dual walkways
Dewatering
Subsoil drainage
Approach roadworks - pavement, barriers, pavement marking

$
$
$
$

2,444,000
36,660
18,330
100,000

Roadworks & Traffic Management - due to permanent removal of 2 bridges
Traffic signals - 4-way intersection (Nelson/Bunn/Clarke Streets)
Bunn Street road widening (3m) - Tyrrell St to Nelson St
Bunn Street land acquisition - Tyrrell St to Nelson St
Exclusion fencing
Adjust/create cul-de-sacs
Side road works - speed humps, kerbing blisters
Tyrrell Street minor 'levee'
Adjustments to stormwater system
Offsite disposal - bitumen

$
$
$
$
$
$
$
$
$

200,000
108,000
360,000
54,000
300,000
100,000
100,000
60,000
33,600

Pedestrian Bridge - Tyrrell Street
Raised footbridge - not exceeding 2m width (70m long)

$

525,000
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OPTION 5
New 45-90m wide CBD channel, remove 8 buildings & Tyrrell / Boscawen St
Bridges, new/enlarged Nelson St Bridge
Pedestrian Bridge - Boscawen Street
Raised footbridge - not exceeding 2m width (45m long)

$

337,500

Sub-Total Base Works

$

15,324,825

Environmental Impact Statement
Investigation, Design, Approvals, Supervision (20%)
Contingency (50%)

$
$
$

383,121
3,064,965
7,662,413

Sub-Total Potential Works

$

11,110,498

Property Purchases (18 No.)
Designated buildings (8 No.):
34-36 Tyrrell St
32 Tyrrell St
61 Nelson St
63-65 Nelson St
67 Nelson St
69 Nelson St
68 Nelson St (local shopping arcade)
71-73 Nelson St

$
$
$
$
$
$
$
$

506,000
258,750
594,000
352,000
550,000
506,000
1,536,000
473,000

Partial acquisition of land (10 No.):
41A Tyrrell St (Assume CoN owns/controls land & nil purchase cost)
39 Tyrrell St (Assume CoN owns/controls land & nil purchase cost)
37 Tyrrell St (Assume CoN owns/controls land & nil purchase cost)
35 Tyrrell St (Assume CoN owns/controls land & nil purchase cost)
33 Tyrrell St (Assume CoN owns/controls land & nil purchase cost)
Lot 561 Tyrrell - 2 propty? (Assume CoN owns/controls land & nil purchase cost)
38 Tyrrell St
36 Tyrrell St
31 Tyrrell St
4 Harris St

$
$
$
$
$
$
$
$
$
$

151,000
1,057,500
55,000
470,000

Commercial/Industrial
Goodwill

$
$

6,509,250
1,301,850

Sub-Total Property Costs

$

7,811,100

Grand Total

$

34,246,423
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Table G 6 – Preliminary Capital Cost Estimate Option 5B
OPTION 5B
New 20-25m wide CBD channel, remove 1 building & Tyrrell / Boscawen St
Bridges, new/enlarged Nelson St Bridge
Item
Site establishment and disestablishment
Site establishment and disestablishment
Traffic control
Erosion & sediment control

Total
$
$
$

480,000
160,000
320,000

$

960,000

Demolition (bridges, buildings & channel)
Tyrrell Street Bridge
Boscawen Street Bridge
Nelson Street Bridge

$
$
$

277,500
187,500
262,500

Designated buildings (1 No.):
63-35 Nelson - 2 storey

$

60,000

Existing concrete channel 10-15m wide

$

239,250

Clearing and grubbing (new channel)
Removal of trees, clearing, grubbing & mulching - 15 trees approx.

$

22,500

Excavation
Excavation - increase channel width to 20-25m (built-up area)
Base preparation - channel
Subgrade replacement - channel (allowance for unsuitable material)

$
$
$

326,250
108,750
67,969

Public utilities & services (indicative only)
Ausgrid - Tyrrell - Overhead power impact
Ausgrid - Boscawen
Ausgrid - Nelson - Underground and lighting
Water - Tyrrell - Remove 100mm DICL Main
Water - Tyrrell - Alternate alignment for Main
Telstra - Tyrrell - P100
Telstra - Tyrrell - P35 - Remove and reconnect from Bunn Street
Water - Boscawen - 100 GWL
Telstra - Boscawen - P100
Telstra - Boscawen - P20
Water - Nelson - 200 CICL
Telstra - Nelson - P100
Telstra - Nelson - E100
Gas - Tyrrell - 32mm Nylon medium pressure
Gas - Nelson - 50mm Nylon medium pressure
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OPTION 5B
New 20-25m wide CBD channel, remove 1 building & Tyrrell / Boscawen St
Bridges, new/enlarged Nelson St Bridge
Offsite Disposal
Soil, concrete, steel, bitumen - bridge deck, piers, foundations (2 No.)
Soil, concrete & masonry - designated building sites
Soil, concrete, steel - existing concrete channel
From new channel - 75% at normal rate (soil)
Enlarged channel - 25% at high rate (concrete, steel, masonry, bitumen)

$
$
$
$
$

86,400
18,000
76,560
163,125
145,000

Concrete (new channel)
Channel – Base
Channel – Walls
Allow for stairs/ramps/accessways
Landscaping along channel route

$
$
$
$

725,000
174,000
43,500
63,800

Nelson Street Bridge - replacement bridge to span new wide channel
Piled foundations, 25m total span, 2 lane with dual walkways
Dewatering
Subsoil drainage
Approach roadworks - pavement, barriers, pavement marking

$
$
$
$

1,250,000
18,750
9,375
100,000

Roadworks & Traffic Management - due to permanent removal of 2 bridges
Traffic signals - 4-way intersection (Nelson/Bunn/Clarke Streets)
Bunn Street road widening (3m) - Tyrrell St to Nelson St
Bunn Street land acquisition - Tyrrell St to Nelson St
Exclusion fencing
Adjust/create cul-de-sacs
Side road works - speed humps, kerbing blisters
Tyrrell Street minor 'levee'
Adjustments to stormwater system
Offsite disposal - bitumen

$
$
$
$
$
$
$
$
$

200,000
108,000
360,000
54,000
300,000
100,000
100,000
60,000
16,800

Pedestrian Bridge - Tyrrell Street
Raised footbridge - not exceeding 2m width (27m long)

$

202,500

Pedestrian Bridge - Boscawen Street
Raised footbridge - not exceeding 2m width (27m long)

$

202,500

Sub-Total Base Works

$

8,049,529

Environmental Impact Statement
Investigation, Design, Approvals, Supervision (20%)
Contingency (50%)

$
$
$

201,238
1,609,906
4,024,764
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OPTION 5B
New 20-25m wide CBD channel, remove 1 building & Tyrrell / Boscawen St
Bridges, new/enlarged Nelson St Bridge
Sub-Total Potential Works
Property Purchases (4 No.)
Designated buildings (1 No.):
63-65 Nelson St

$

5,835,908

$

352,000

Partial acquisition of land (3 No.):
31 Tyrrell St
68 Nelson (rear car park of designated building - local shopping arcade)
4 Harris St

$
$
$

55,000
810,000
110,000

Commercial/Industrial
Goodwill

$
$

1,327,000
265,400

Sub-Total Property Costs

$

1,592,400

Grand Total

$

15,477,837
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1 INTRODUCTION
SMEC undertook inspections of the following buildings as part of the Wallsend Floodplain
Risk Management Plan (FRMP) feasibility study and implementation strategy.
SMEC undertook inspections on 15 August 2013 of the following buildings:
 32 Tyrrell Street, Wallsend
 34-36 Tyrrell Street, Wallsend
 61 Nelson Street, Wallsend
 63-65 Nelson Street, Wallsend
 67 Nelson Street, Wallsend
 68 Nelson Street, Wallsend
 69 Nelson Street, Wallsend
 71-73 Nelson Street, Wallsend
The purpose of our inspections was to determine the construction type of each building
and identify any existing structural issues / damage.
This report will be used for input into preparation of assessment criterion and preparation
of guidelines for strengthening design criteria, for buildings within the Wallsend
Commercial Centre FRMP in order to provide input into the options feasibility study and
development of implementation strategy.

1.1 Inspected Elements
The following elements were observed.
 Foundations – typically footings were not visible during our assessment therefore
the assessment of foundation/footing system was performance based, whereby
issues with foundations were noted if cracking of lining, masonry or movement of
floors would indicate foundation movement.
 Load bearing walls
 Load bearing masonry walls
 Steel framing
 Timber framing
 External claddings
 Roof and roof framing (access from manhole roof access only)
 Drainage (visual assessment noting low areas or areas that appear to collect
debris)
 Retaining walls associated with the building
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2 LIMITATIONS OF THE REPORT
Given inspection type (visual), this report has the following limitations:
 This report records the existing structural condition of the building structures as at
the 15 August 2013.
 This report is based solely on our visual inspection of exposed or readily accessible
elements.
 No floor or wall coverings were removed.
 Inspection of roof members was from manhole only.
 Elements were inspected from ground level.
 No testing of any kind was performed.
 No design check has been performed on items that appear to be damaged.
 This report shall not be interpreted as in any way to implying that parts of the
building or structure without or without damage are structurally adequate.
 No survey measurements, such as deflections of floors, pavements or walls, have
been performed.
 Inspection of electrical wiring, water reticulation, sewer drainage and other such
services have not been assessed in this report.
 No assessment has been undertaken for current compliance with current BCA
requirements or Australian Standards.
 No inspection was undertaken of masonry cavities whereby the condition of
masonry ties or the internal face of masonry has not been determined.

3 PHOTOGRAPHIC RECORD
An inspection and photographic record was undertaken for each Building. The existing
condition and any defects were documented during our inspection and presented in the
Appendices. The Appendices show a Site Layout Plan (showing defect/photo locations)
and Photographic Record

4 CURRENT DESIGN STANDARDS
Given the age of the structures inspected it is common for changes in Australian
Standards to occur subsequent to building construction. Although it is not a requirement to
bring existing structures up to current code requirements, when modifications are
undertaken it is prudent to undertake new works in accordance with current design
standards as well as determine impacts on the existing structure.
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5 32 TYRRELL ST (MISTA MONEY)

Figure 1 - 32 Tyrrell St, Mista Money

5.1 Building Description
The building is constructed of full brick/block walls (figure above), on a concrete slab on
ground. The roof is corrugated steel of gable type construction. Roller doors were located
at the back (Northern end) of the building. The brick and concrete block walls are probably
unreinforced, up to about 4m in height.

5.2 Observed Defects


Wall movement in the Eastern wall



Corroded gutters



Some minor scouring of the slab on the Eastern side of the building adjacent the
channel

A photographic record, including observed defects and plan showing photo locations are
included in APPENDIX B.
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6 34-36 TYRRELL ST (ELEVATED RESIDENCE)

Figure 2 - 34-36 Tyrrell St

6.1 Building Description
Internal access was unavailable at the time of inspection. The following observations were
made via external access only.
The building is of full brick type construction with a timber clad wall, in part, on the
Western wall. The 1st floor appeared to be a bondek slab with a cantilevered deck running
along the front (South) of the building. A masonry wall runs along the Southern (front)
property boundary.

6.2 Observed Defects
Due to restricted access and inability to inspect structural elements from a close proximity,
any internal defects / damage is unknown.
A photographic record and plan showing photo locations are included in APPENDIX B.
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7 61 NELSON ST (COMMERCIAL)

Figure 3 - 61 Nelson St, Early Start Speech Pathology and Kip McGrath at ground level, Specialised Software
1st Floor

7.1 Building Description
The front (Northern end) of 61 Nelson St is of two-storey full masonry type construction
with parapets. A block retaining wall approximately 1.2 metres in height is located on the
Eastern side of the building adjacent the channel. A cantilevered concrete deck (propped
at the time of inspection) approximately 20 metres in length is located at the NorthEastern edge of the building. An awning supported by tension rods runs along the front
(North) and Eastern side, in part, of the building.
The rear (Southern end) of 61 Nelson St is two-storey steel and timber type construction
with corrugated steel cladding. A roller door was located at the Southern end of the
building. The gable type roof is supported by timber trusses.

7.2 Observed Defects


Steel propping currently supporting concrete deck is bearing on the edge of the
concrete channel



Concrete deck is in poor condition and currently propped by steel frames bearing
on the edge of the channel



Lean in retaining wall (Eastern side)



Moisture build up between timber joists supported on concrete footings and
retained soil



Timber rot was observed in the awning frame

A photographic record, including observed defects and plan showing photo locations are
included in APPENDIX C.
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8 63-65 NELSON ST (COMMERCIAL)

Figure 4 - 63-65 Nelson St

8.1 Building Description
The front (Northern end) of 63-65 Nelson St is of two-storey full masonry type
construction. The rear of the building is single-storey, lightweight metal clad framing
currently utilised as residential housing (Figure 5).

Figure 5 - Lightweight metal cladding, rear of 63-65 Nelson St
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8.2 Observed Defects


Concrete slab at rear of 63-65 Nelson St battened out and timber floor overlayed,
this could possibly pose problems if flooding occurs



Insulation installed in rear residency (steel clad shed)



Rear residency appeared to not conform with relevant BCA Standards for
habitable living requirements

A photographic record, including observed defects and plan showing photo locations
are included in APPENDIX C

9 67 NELSON ST (COMMERCIAL)

Figure 6 - 67 Nelson St

9.1 Building Description
The building is a one-storey full masonry building with significant glazing to the front and
rear. A cantilevered awning runs along the front (Northern end) of the building.

9.2 Observed Defects


Large diagonal crack in rear masonry wall, possibly due to differential settlement.

A photographic record, including observed defects and plan showing photo locations are
included in APPENDIX D
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10

68 NELSON ST (COMMERCIAL)

Figure 2 - 68 Nelson St, photo looking North-East from Nelson St

Figure 3 - 68 Nelson St, photo looking West from Boscawen St

10.1 Building Description
Internal access was unavailable at the time of inspection. The following observations were
made via external access only.
The building is a two-storey full masonry building with significant glazing to the front
(Nelson St) and side (Boscawen St). Cantilevered awnings are located on the Nelson and
Boscawen St sides.

10.2 Observed Defects
Due to restricted access and inability to inspect structural elements from a close proximity,
any internal defects / damage is unknown.
A photographic record and plan showing photo locations are included in APPENDIX E.
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11

69 NELSON ST (COMMERCIAL)

Figure 9 - 69 Nelson St

11.1 Building Description
The building is of full masonry construction consisting of, one-storey to the West and twostorey to the East. A cantilevered awning is located on the front (Northern end) of the
building. Significant glazing was noted at the front of the building.

11.2 Observed Defects


Cracking of the internal lower level wall in the North-Eastern corner was noted



Floor of the upper level was springy

A photographic record, including observed defects and plan showing photo locations are
included in APPENDIX D.
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12

71-73 NELSON ST (COMMERCIAL)

Figure 10 - 71-73 Nelson St

Figure11 - Rear of 71-73 Nelson St

12.1 Building Description
Internal access was unavailable at the time of inspection. The following observations were
made via external access only.
The building is a one-storey full masonry building. An awning, located at the front
(Northern end) of the building is supported by tension rods. Significant glazing is also
located to the front of the building.

12.2 Observed Defects
Due to restricted access and inability to inspect structural elements from a close proximity,
any internal defects / damage is unknown.
A photographic record and plan showing photo locations are included in APPENDIX D.
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H1 – PHOTOGRAPHIC RECORD
PART 1: 32 TYRRELL ST WALLSEND
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Photo 1 – Photo looking North towards 32 Tyrrell St (Mista money)

Photo 2 – Approximate level of estimated PMF
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Building Condition Assessment | H1

Photo 3 – Corroded gutters and damaged masonry, Eastern side of building

Photo 4 – Scouring
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Building Condition Assessment | H1

Photo 5 – Photo looking South showing masonry wall movement
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Building Condition Assessment | H1

Photo 6 – Photo looking South-West showing masonry damage below gutters

Photo 7 – Photo looking South-West showing rear of 32 Tyrrell St
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Building Condition Assessment | H1

Photo 8 – Photo looking North-East from entrance

Photo 9 – Photo looking North-West from entrance
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Building Condition Assessment | H1

Photo 10 – Photo looking East from storage room

Photo 11 – Photo looking North-West, note steel trusses every 3m (approximate)
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Building Condition Assessment | H1

Photo 12 – Steel truss members

Photo 12 – Photo looking North-West showing roller door
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Building Condition Assessment | H1

Photo 13 – Photo looking North showing boundary between 32 and 34-36 Tyrrell St
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H1 – PHOTOGRAPHIC RECORD
PART 2: 34-36 TYRRELL ST WALLSEND
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Building Condition Assessment | H1

Photo 15 – Photo looking North West towards 34-36 Tyrrell St

Photo 16 – Photo looking West showing masonry wall
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Building Condition Assessment | H1

Photo 17 – Photo looking East showing masonry wall

Photo 18 – photo looking North East showing Western side of 34-36 Tyrrell St
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Building Condition Assessment | H1

Photo 19 – Photo looking South showing rear of 34-36 Tyrrell St
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H2 – PHOTOGRAPHIC RECORD
61 NELSON ST WALLSEND
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Building Condition Assessment | H2

Photo 1 – Photo looking South–West towards front of 61 Nelson St

Photo 2 – Photo looking South–West from entrance into Early Start Speech Pathology
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Building Condition Assessment | H2

Photo 3 – Photo looking East back towards Nelson St

Photo 4 – Photo looking South–West down corridor
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Building Condition Assessment | H2

Photo 5 – Photo looking South showing typical battened gyprock walls

Photo 6 – General photo of back room wall, Early Start Speech Pathology, showing masonry construction
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Building Condition Assessment | H2

Photo 7 – General photo in back room of Early Start Speech Pathology showing services

Photo 8 – Photo looking South–West from bridge showing awning supports – tension rods and upper level
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Building Condition Assessment | H2

Photo 9 – Photo from the bridge looking West at thick RC deck and propping

Photo 10 – Photo looking South–West from the bridge showing Concrete lined Channel and proximity to the building
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Building Condition Assessment | H2

Photo 11 – Photo looking North from South – Eastern side of the Channel

Photo 12 – Drainage and scouring at the end of Central Warehouse Kitchens
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Building Condition Assessment | H2

Photo 13 – General photo looking South-East showing concrete lined channel
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Building Condition Assessment | H2

Photo 14 – Drainage and scouring

Photo 15 – Photo looking North-West at the back of Central Warehouse Kitchens showing corrugated iron construction
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Building Condition Assessment | H2

Photo 16 – Photo looking South-West at possible water tank no longer in use
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Building Condition Assessment | H2

Photo 17 – Photo looking South-West showing lean in wall, possibly due to retained soil
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Building Condition Assessment | H2

Photo 18 – Photo looking North-West showing limit of retained soil

Photo 19 - Photo looking North-West showing limit of retained soil, piers and Timber flooring
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Building Condition Assessment | H2

Photo 20 – Photo looking North-East at RC deck propping members

Photo 21 – General photo looking South showing bend in concrete lined channel
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Building Condition Assessment | H2

Photo 22 – Photo looking South-West showing retaining wall, approximately 1.2m at this section

Photo 23 – Photo looking South-West at RC deck propping members
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Building Condition Assessment | H2

Photo 24 – Photo looking North showing cracking to concrete channel below propped deck

Photo 25 – Cracked and spalling concrete and exposed reinforcement below RC deck
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Building Condition Assessment | H2

Photo 26 – Photo looking North-East at tilted awning

Photo 27 – Photo looking North at timber rot in awning framing

Appendix H | 30011523 | Wallsend Floodplain Risk Management Plan Implementation Works | Revision 0

Building Condition Assessment | H2

Photo 28 - Photo looking East at timber rot in awning framing

Photo 29 – Photo looking North at back entrance into the vacant Central Warehouse Kitchens Building
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Building Condition Assessment | H2

Photo 30 - Photo looking North into the vacant Central Warehouse Kitchens Building ground floor

Photo 31 – Photo looking South-West towards back entrance of Central Warehouse Kitchens
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Building Condition Assessment | H2

Photo 32 – Photo looking East towards stairs to upper level of Central Warehouse Kitchens

Photo 33 – Photo showing steel beams supporting the upper level of the central Warehouse Kitchens Building
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Building Condition Assessment | H2

Photo 34 – Photo looking South-West at upper level of Central Warehouse Kitchens

Photo 35 - Photo looking South-West at upper level of Central Warehouse Kitchens
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Building Condition Assessment | H2

Photo 36 - Photo looking South-West at upper level of Central Warehouse Kitchens

Photo 37 – Photo looking South-West towards front of 61 Nelson Street
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Building Condition Assessment | H2

Photo 38 – Photo looking West into Kip McGrath’s entry foyer

Photo 39 – Photo looking South-West towards South-Western boundary of 61 Nelson St showing battened wall
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Building Condition Assessment | H2

Photo 40 – Photo looking South showing partition wall between Kip McGrath and Early Start Speech Pathology

Photo 41 – Photo looking South-west towards back of Kip McGrath’s Education Centre.
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Building Condition Assessment | H2

Photo 42 – Photo looking North showing back room

Photo 43 – Photo looking North showing front room
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Building Condition Assessment | H2

Photo 44 – Photo looking North-West along front of 61 Nelson Street

Photo 45 - Photo looking North-West showing Kip McGrath entry and exit door
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Building Condition Assessment | H2

Photo 46 – Photo from the bridge looking South-West showing previous flood levels in 1955, 1957 and 1963
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H3 – PHOTOGRAPHIC RECORD
PART 1: 63-65 NELSON ST WALLSEND
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Building Condition Assessment | H3

Photo 1 – Photo looking South-West towards 63 Nelson St

Photo 2 - Photo looking South-West towards 65 Nelson St
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Building Condition Assessment | H3

Photo 3 - Photo looking South-West towards 63-65 Nelson St showing upper level currently utilised as residency
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Building Condition Assessment | H3

Photo 4 - Photo looking South-West towards 65 Nelson St showing upper level currently utilised as residency

Appendix H | 30011523 | Wallsend Floodplain Risk Management Plan Implementation Works | Revision 0

Building Condition Assessment | H3

Photo 5 - Photo looking South-West into 63 Nelson St from entrance

Photo 6 - Photo looking North-East towards entrance of 63 Nelson St
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Building Condition Assessment | H3

Photo 7 – Photo looking East into 65 Nelson St

Photo 8 - Photo looking North-East towards entrance of 65 Nelson St
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Building Condition Assessment | H3

Photo 9 – Photo looking South-East towards western boundary of 63 Nelson St

Photo 10 - Photo looking East towards exterior water piping of 63 Nelson St
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Building Condition Assessment | H3

Photo 11 – Photo looking North-East showing rear of 63-65 Nelson St, currently utilised as residency
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Building Condition Assessment | H3

Photo 12 – Large crack in edge of concrete channel

Photo 13 - Photo looking North showing rear of 63-65 Nelson St, currently utilised as residency
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Building Condition Assessment | H3

Photo 14 – Looking South-West towards 32 Tyrrell St across channel.

Photo 15 – Photo looking North-West showing false ceiling and timber roof beams
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Building Condition Assessment | H3

Photo 16 – Photo looking North into rear of 63-65 Nelson St, currently utilised as residency
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Building Condition Assessment | H3

Photo 17 – Photo looking East towards foyer to gain access to upper level residency, 63-65 Nelson St
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Building Condition Assessment | H3

Photo 18 - Photo of foyer to gain access to upper level residency, 63-65 Nelson St
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Building Condition Assessment | H3

Photo 19 – Photo looking North-East showing stairs to upper level of 63-65 Nelson St, residency
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H3 – PHOTOGRAPHIC RECORD
PART 2: 67 NELSON ST WALLSEND

Appendix H | 30011523 | Wallsend Floodplain Risk Management Plan Implementation Works | Revision 0

Building Condition Assessment | H3

Photo 20 – Photo looking South-West towards Curves entrance located at 67 Nelson St

Photo 11 – Photo looking West towards battened wall
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Building Condition Assessment | H3

Photo 22 – Photo looking South towards battened wall

Photo 23 – Photo looking North-East towards entrance
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Building Condition Assessment | H3

Photo 24 – Photo looking North towards entrance

Photo 25 – Photo looking East in rear laundry room showing masonry wall construction
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Building Condition Assessment | H3

Photo 26 – Photo looking South-East showing large diagonal crack in rear masonry wall
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Building Condition Assessment | H3

Photo 27 – Photo looking south showing rear toilets
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Building Condition Assessment | H3

Photo 28 – Photo looking North-West showing toilet block

Photo 29 – Photo looking west showing masonry wall
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Building Condition Assessment | H3

Photo 30 – Photo looking North-East showing rear of 67 Nelson Street
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H3 – PHOTOGRAPHIC RECORD
PART 3: 69 NELSON ST WALLSEND
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Building Condition Assessment | H3

Photo 31 – Photo looking South-West showing entrance to 69 Nelson St, Angsara Wok Restaurant

Photo 32 – Photo looking South-West from entrance
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Building Condition Assessment | H3

Photo 33 – Photo Looking South from Entrance

Photo 34 – Diagonal cracks in Eastern wall
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Building Condition Assessment | H3

Photo 35 – Photo looking South-West showing back storage room

Photo 36 – Photo looking South-West towards amenities
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Building Condition Assessment | H3

Photo 37 – Photo looking South-East towards stairs to upper level

Photo 38 – Photo looking North from the stairs showing upper level
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Building Condition Assessment | H3

Photo 39 – Photo looking South showing storage room in upper level
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H3 – PHOTOGRAPHIC RECORD
PART 4: 71-73 NELSON ST WALLSEND
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Building Condition Assessment | H3

Photo 40 – Photo looking South-West towards 71-73 Nelson St

Photo 41 – Photo looking South-West towards entrance of 71 Nelson St
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Building Condition Assessment | H3

Photo 42 – Photo looking South towards 73 Nelson St – currently vacant

Photo 43 – Photo looking South-East showing Awning of 71-73 Nelson St
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Building Condition Assessment | H3

Photo 44 – Photo looking North-East showing rear of 71-73 Nelson St
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H4 – PHOTOGRAPHIC RECORD
68 NELSON ST WALLSEND
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Building Condition Assessment | H4

Photo 1 – Photo looking North-East towards 68 Nelson St

Photo 2 – Photo looking North along Eastern edge of 68 Nelson St
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Building Condition Assessment | H4

Photo 3 – Photo looking West from Boscawen Street

Photo 4 – Photo looking South-West from Boscawen St

Appendix H | 30011523 | Wallsend Floodplain Risk Management Plan Implementation Works | Revision 0

Building Condition Assessment | H4

Photo 5 – Photo looking North-West from Boscawen St

Photo 6 – Photo looking West at rear of 68 Nelson St
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Building Condition Assessment | H4

Photo 7 – Photo looking North-West showing extent of upper level
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Building Condition Assessment | H4

Photo 8 – Photo looking South from carpark

Photo 9 – Photo looking South-West from carpark
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Building Condition Assessment | H4

Photo 10 – Photo looking South-West towards Nelson Street

Photo 11 – Photo looking South-East from car park showing thoroughfare
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Building Condition Assessment | H4

Photo 12 – Photo looking East
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Attachment C: WFRMP Implementation Works - Study Report Submissions and Responses

No. Issue
1
David Watt
Option 1 ‐ Recommends construction of the channel
widening as the highest priority because it will improve
the passage of flow under Minmi Road
Option 2 ‐ Recommends that the Tyrrell and Boscawen
bridges should be replaced and not removed
Option 4B ‐ This option is not feasible because of flood
island effect
Option 5B ‐ Widening the channel is considered
beneficial and should extend to 300m beyond
Boscawen Street. Recommends that the Tyrrell and
Boscawen bridges should be replaced and not removed

Category
Resident

Comment
Option 1 ‐ This option does improve the passage of flow
under Minmi Road and lowers flood levels in the vicinity of
Federal Park. It does not however have significant benefits
for lowering the flood levels in the commercial area
upstream of Boscawen Street. This option performed poorly
in the cost‐benefit analysis and is not recommended in the
report.
Option 2 ‐ The impacts of removing the bridges has been
investigated with a traffic assessment. Concepts for traffic
control have been proposed to reduce the impact and
maintain the traffic flow of the town. This involves the
following
1
2
3

4

5

6

7

3m wide shared path replacing existing bridges across
Boscawen & Tyrell Streets
Clarke Street made one‐way (southbound) between
Cross and Ranclaud Streets
Removal of all on‐street parking on both sides of Cross
Street and realignment of traffic lanes to accommodate
two‐way traffic
Bunn Street, Nelson Street and Clarke Street
intersection upgraded with traffic signals, resulting in
loss of parking spaces in the immediate vicinity
40kmph Local Traffic Area spanning along Clarke, Cross,
Ranclaud & Boscawen Streets along with associated
signage & road humps
Changed priority at Boscawen Street & Harris Street
intersection, with hold line installed on Boscawen
Street
Relocation of Tyrell Street bus stops to Nelson Street,
resulting in loss of parking spaces

Option 4B ‐ Noted and agreed
Option 5B ‐ This option is of considerable benefit to flood
behaviour; however it is the most expensive option and is
constrained by existing infrastructure and private buildings.
This option was not recommended in the draft report in

Action
Investigate
opportunities to
improve flow
conveyance under
Minmi Road as part
of any future road
upgrade project.
Attach the high level
bridge feasibility
assessment to the
final report for
review by Council
and the community.

2

David Watt
The local residents need to be consulted in regard to
the development of the options because they have
first‐hand experience of the flood

Resident

3

Wallsend Town Business Association
Special Interest
After considerable discussion with business and
Group
community there is still considerable concern in the
Wallsend Town that the issue is being clouded technical
jargon and tunnel vision.
There are still considerable deficits in the complete
study of the low level water inundation of the Wallsend
Main Street precinct.

4

Wallsend Town Business Association
Recommendation ‐ Study of blockage problems and
bridge design rather than removal.

Special Interest
Group

favour of Option 2. Replacement of the Tyrrell and
Boscawen Street bridges has been assessed by SMEC
consultants and a report has been received indicating that
this would cost an additional $12M.
Consultation has been an integral part of the
Implementation Study. A number of consultation exercises
have been held to ensure all interested members are
consulted, these have included:
• 10 August 2014 – community information ‐
Wallsend Winter Fair.
• 5 November 2014 – community information session
‐ Wallsend Library
• 17, 19 & 25 March 2015 – community drop‐in
sessions – Wallsend Library.
• May to June 2015 – Public exhibition of the draft
report
• 28 May 2015 – community information session.
The flooding issue in Wallsend commercial area is complex.
There is no simple solution to reduce the flood risk for
significant events. The issue has been approached according
to the Floodplain Management process laid out in the NSW
Floodplain Development Manual. Councils are required to
follow this process in order to gain funding to undertake
flood mitigation works from the NSW state government. The
focus of the flood studies has been for the large infrequent
events that pose significant risk to life. Council manages the
low level water inundation you refer to as part of its
stormwater asset management program. This program runs
in parallel to the floodplain management program.
Removal of the Tyrrell and Boscawen Street bridges is the
most cost‐effective option to reduce significant flood risk in
the commercial area and has been recommended in the
draft report. In response to concerns of the community
regarding the removal of bridges investigations are in
progress to either improve the existing bridge structures, or
to replace them to assist in reduction of blockage.
Preliminary assessments indicate that the age and structure
of the bridges is such that they would not support a single

None

None

Continue with bridge
investigations

5

Wallsend Town Business Association
35% (Previous report) of the water inundation came
from west of the Tyrrell Street bridge, creating a
significant vector force of water from that area.

Special Interest
Group

6

Wallsend Town Business Association
Poor drainage of Tyrrell Street car park significantly
impacted on water entering the CBD prior to the later
water inundation incident.

Special Interest
Group

7

Wallsend Town Business Association
Special Interest
Height levels of the Wallsend Plaza impacted on the
Group
directional flow of water, combined with the force from
(35%) the westerly direction, forcefully spilled the
canal.

8

Wallsend Town Business Association
The five options that have been presented all cover
part but not all of the remedy.
The business and community realise that total
waterproofing is not a reality but control of the
situation to an acceptable level must be achieved
within the financial boundaries.
Siloing of the problem will only lead to inability of
success in prevention of loss, both of life and
infrastructure of business and government assets.

Special Interest
Group

span as they exist and there is little opportunity to modify
them to reduce the likelihood of blockage. Methods to
reduce the source of the blockage are also in progress
through the rehabilitation of Ironbark Creek.
Overland flow entering from the west at Tyrrell Street is
primarily coming from Wallsend Park. As flows exceed the
capacity of the Cowper Street bridge they back up into the
park and eventually overtop Cowper Street. These flows
then make their way around the Stocklands centre and
return to the channel at Tyrrell Street. Previous
investigations of flood storage in Wallsend Park had little
benefit for significant flood events and were not pursued
further.
The level of the carpark is lower than the road level and
bridge deck of Tyrrell Street and is subject to flooding. Any
works at Tyrrell Street to improve flooding (such as Option
2) would consider the drainage of the carpark as a detailed
design exercise.
It is noted that the Wallsend Plaza is an obstruction to
overland flow overtopping Cowper Street (see item 5). The
proposal to modify the Tyrrell Street bridge (Option 2) is
aimed at reducing the impact of the overland flow coming in
from the west. Improving flow capacity in the channel will
increase its ability to accept the overland flow arriving from
the west.
The focus of the Implementation Study has been for the
large infrequent events that pose significant risk to life. Thus
the options are developed to provide benefits for these
large events and do not cater for the full spectrum of flood
events and associated problems. However there are other
emergency management actions of the City Wide FRMP
being implemented including the Flash Flood Alert Service
and a review of Flood Signage. In addition Council's
stormwater asset management team is involved in the
project and continue to work with others across Council to
manage drainage issues. Any detailed design arising from
the recommendation to proceed with an option of the
Implementation Study would include items to improve

None

Investigate methods
to improve drainage
of the Tyrrell Street
carpark as part of
detailed design.
None

Continue internal
collaboration in
Council on the
Wallsend CBD
Implementation
Study project

9

Wallsend Town Business Association
Option 1 ‐ The estimated cost is dramatically reported
as a singular expense to the community for the out
come of two projects. Due to the dual nature of this
geographical point, council has highlighted it as a
development necessity requirement for the future
expansion of the area.

10

Wallsend Town Business Association
The cost estimate of Option 1 is high and substantially
higher than that previously estimated in 2009.

Special Interest
Group

drainage.
It is noted that the upgrade of Minmi Road is required for
traffic improvements and growth in the region. However this
requires widening of the road and is not related to flooding.
The flood benefit of increasing the number of openings
under the road is a separate matter to the need for more
lanes to improve traffic flow. The cost estimate has included
all items required to improve the channel and replace the
bridge to increase the opening area. Costs have not been
included to widen the road and therefore the estimate is
relative to the flood benefit only and does not provide for
traffic improvements.
The 2009 FRMP estimate for Option 1 was $5.42M. Adjusted
for inflation this is $6.8M in today’s currency.
The 2015 estimate for Option 1 is $12.77M, this is
significantly higher than the 2009 estimates for all
comparable options, including Option 1, as addressed
below:
 The 2015 study uses a more detailed breakdown of work
required for each option, and a 50% contingency
allowance. 2009 FRMP provided a high level only cost
estimate with only a 25% contingency allowance.
 The 2009 FRMP completed a high level (conceptual)
assessment for all options. In particular for Option 1 the
estimate:
o Underestimated by nearly half (45% ) the quantity of
material to be excavated for the upstream channel,
downstream channel and flow apron.
o Underestimated by nearly half (45%) the quantity of
excavated material to be disposed off‐site.
o Used off‐site disposal unit rates for excavated and
demolition material that are very low by today's
standards (less than 20% of appropriate rate).
o Made no allowance for the impacts to public utilities
and underground services.
o Made no allowance for road works or traffic

Investigate
opportunities to
improve flow
conveyance under
Minmi Road as part
of any future road
upgrade project

None

11

Wallsend Town Business Association
Option 1 ‐ acceptable to the community as an
appropriate option

Special Interest
Group

12

Wallsend Town Business Association
Option 2 ‐ Weaknesses
Reduction in connectivity of main street, community,
park area and Wallsend Stocklands.
Public transport routes to main street become
disrupted.
Canal becomes a divisive barrier to the community and
business.
Benefit cost assessment does not recognise the
previous three weaknesses.

Special Interest
Group

Wallsend Town Business Association
Option 2 ‐ Opportunities
Recognition of poorly constructed bridges opens other
possibilities to rebuild bridges without central pylons
that create or increase opportunity of blockages.
Recognition that blockages caused up to 50% of the
water inundation situation.

Special Interest
Group

13

management modifications.
o Made no allowance for demolition of the existing
bridge.
The upgrade of the Minmi Road bridge was included as a
recommendation in the Wallsend Commercial Centre FRMP
of 2009. The 2009 report noted the benefits of the options
for the Federal Park area. Capital costs were estimated in
2009, however the benefit of the option in terms of the
reduction in flood damages were not calculated. The current
Implementation Study has undertaken a detailed analysis
and found similar hydraulic benefits of Option 1 to those
found in 2009 where flood levels are lower in Federal Park.
The cost‐benefit analysis of Option 1 has then found that the
cost for the Option implementation outweighs the benefit
and therefore it is not recommended. The benefits of Option
1 estimated are $4.8M and the capital cost would need to be
similar or less to make this option viable. The capital cost
estimated in the 2009 report was $5.24M and $12.7M in the
2015 report.
The impacts of removing the bridges have been investigated
with a traffic assessment. Concepts to install traffic control
have been developed to reduce the impact of bridge
removal as listed in item #1. Notwithstanding the feasibility
of replacing the bridges has also being investigated and is
discussed in item #13 below.
It is noted that the cost benefit assessment does not factor
in the impacts on traffic and the business community. These
factors are however being investigated through the traffic
assessment and extensive consultation with the community.
The feasibility of replacing the bridges is being investigated
and preliminary findings found that the works required to
remove the central pylons of the bridges are significant and
would be similar to works required to replace the entire
structure. The age and structure of the bridges is such that
they would not support a single span as they exist. It has
been estimated that the replacement of the Tyrrell and
Boscawen Road bridges costs in the order of $10‐12M and

None

Attach the high level
bridge feasibility
assessment to the
final report for
review by Council
and the community

Put forward the
costs of replacing the
Tyrrell and Boscawen
Street road bridges
to Council for
consideration.

14

Wallsend Town Business Association
Option 2 ‐ cost estimate not sufficient compared to
Option 1

Special Interest
Group

15

Wallsend Town Business Association
Option 4B creates an unacceptable water inundation
hazard, as outlined in the report. Although it has the
best cost benefit ratio, loss of life and buildings is
increased.
Wallsend Town Business Association
Option 5B ‐ same comments provided as for Option 2
Wallsend Town Business Association
As recently as the April inundation incident it was
clearly visible that the Minmi Rd. juncture prohibited
the free flow of water from the Federal park area and
dammed it until it could pass this obstruction to the
delegated 'Flood Plain'. This visual fact only compounds
the reasoning behind the widening of the 'under‐
bridge' area and development of an 'apron' to disperse
the water on the flood plain side.
Wallsend Town Business Association
Height of canal sides is not conducive to stopping
overflow (easterly) spread of water into the centre of
the town and have not been mentioned in any water
inundation scenario. As the height of the canal on the
town side is lower than the Wallsend Plaza side, leads
to the over spilling. Previously outlined and mentioned
over the last seven years.

Special Interest
Group

16
17

18

19

Wallsend Town Business Association

Special Interest
Group
Special Interest
Group

Special Interest
Group

Special Interest

significantly reduces the cost benefit ratio of Option 2 to
approximately 1.0.
The cost estimates have been undertaken by SMEC
consultants who are experts in civil/structural design. We
have reviewed the cost estimates and are satisfied with their
quality for the level of detail in this Study.
Agreed

None

See comments for Option 2 (items 11,12,13)

None

It is noted that the Minmi Road bridge acts as a barrier to
flows from Ironbark Creek to Hexham Swamp and causes
inundation of Federal Park and surrounding properties.
However the works required to upgrade Minmi Road bridge
are expensive and have been reported to return low benefits
in comparison to the costs. For these reasons the Options 1
works have not been recommended in the draft report.

None

The use of deflector walls to increase the height of the canal
was investigated in the FRMP of 2009 and it was noted that
the walls would have a number of key disadvantages
including visual impact, restriction of access and the loss of
permeability (ability for the commercial areas to drain to the
channel as water gets trapped behind the deflector walls). A
wall height in the location of interest (east side between
Cowper and Tyrrell streets) was nominated at 1.5m on page
77 of the 2009 report for the 1 in 500 year event. This could
be reduced to approximately 1m to cater for the 1 in 100
year ARI. A wall of reduced height would still have similar
disadvantages and is considered to worsen the low level
inundation problems presently experienced in the
commercial area because the wall would impede overland
flow from entering the canal.
Detention basins have been investigated using hydrologic

None

None

Continue to increase

Use of retention basins at the head of the creek system
and Minmi Bridge location in Iron Bark creek should be
fully investigated. Recent up‐grade works at Elermore
Vale had significant assistance in April's water incident.

Group

20

Wallsend Town Business Association
Systems / regulations need to be discussed to inhibit
probable blockages caused by businesses and
developers.

Special Interest
Group

21

Wallsend Town Business Association
Council works and development along Iron Bark creek
continues to choke and reduce flow path to mitigation
areas. A closer watch on these two issues needs to be
investigated and watched. New height of Iron Bark
Creek

Special Interest
Group

calculations and numerical models during the Wallsend
Commercial Centre FRMP of 2009. Pages 80 and 81 of the
2009 report discuss the requirements for flood storage and
the available open spaces. It is concluded that the options
for storage basins would improve flood behaviour for small
frequent events but would not have the capacity to reduce
the significant risk to life in the commercial area.
Recent creek rehabilitation works have aimed at increasing
channel and floodplain capacity where feasible. This is
capable of being included where there are no constraints on
the channel/floodplain footprint i.e. where there are no
sports fields or private properties in the vicinity. The sports
fields in the catchment are valuable assets to the community
and any reduction of the number of sports fields is not
supported.
Hunter Water was involved with discussions to control the
likelihood of blockage in the channel and have installed a
gate at the channel access point behind the Stocklands
Centre to prevent bins/trolleys being washed in. In addition
contact has been made with Stocklands to control bins and
trolleys around the shopping centre to reduce blockage
potential. We would rely on the Wallsend Town business
Association to contact other businesses in the commercial
area.
Following recent storm event for 26th June 2015 inspections
were undertaken to assess the impact of the rehabilitation
works in Ironbark Creek. Rainfall intensity similar to a 5 year
ARI was experienced and flows recorded up to 3m deep
upstream of Croudace Road Elermore Vale. There was not a
substantial loss of vegetation and debris from the recent
works. Only visible impacts were mulch and topsoil was
stripped from the works in progress.

the channel and
floodplain capacity
during Ironbark
Creek Rehabilitation
works

Continue to liaise
with Stocklands and
other business
owners to control
mobile materials
that can contribute
to blockage.

None

Attachment D: WFRMP Implementation Works Option 2 Traffic Management Assessment

74 Hunter Street
Newcastle NSW 2300, Australia
(PO Box 1346, Newcastle, NSW 2300, Australia)
T +61 2 4925 9600 F +61 2 4925 3888 E newcastle@smec.com
www.smec.com
19 March 2015

The City of Newcastle
282 King Street
Newcastle NSW 2300
Attn: Clare McLay

Dear Clare,
RE: V03 – Wallsend Floodplain Risk Management Plan Implementation Works – Option 2 Traffic
Management Assessment, Strategic Design and Preliminary Cost Estimate

Background
The Wallsend Floodplain Risk Management Plan Implementation Works (WFRMPIW) study is currently being
undertaken by SMEC. The scope of this study is to assess several options aimed at reducing the severity of
flooding upon the Wallsend CBD during large storm events. Option 2 from this study involves the removal of
the Tyrrell and Boscawen Street Bridges and the subsequent upgrade of the Nelson/Bunn/Clarke Streets
intersection.
This document has been prepared as an analysis of the existing traffic recommendations, confirm the logic
behind the traffic modifications and provide a strategic design and cost estimate for both bridges and the
intersection.
The traffic control measures proposed in this report are targeted at providing a similar standard of traffic and
pedestrian movement to existing conditions, following the removal of the Tyrrell and Boscawen Street road
bridges.

Review of Proposed Bridge Closure Traffic Report and Plan
The City of Newcastle provided two documents for consideration with respect to potential modifications to
traffic management, namely:



Report titled ‘Wallsend Town Centre – Proposed Bridge Closures Traffic Report (The City of Newcastle
(TCoN), 20 June 2013)’ (referred to herein as the ‘preliminary traffic report’)



Plan titled ‘Local Area Traffic Management Plan’ (referred to herein as the ‘the preliminary traffic plan’

A review of the preliminary traffic report was completed to confirm the logic behind the proposed traffic
modifications as a direct result of closing the two bridges.
Traffic figures were provided in the preliminary traffic report and were based on traffic surveys conducted
between May & June 2013. They have been adjusted to account for projected/future growth associated with
population and/or land use changes in the Greater Wallsend Area. A growth factor of 2.5% was provided by
TCoN and applied to traffic survey figures as shown in Table 1 below using a compound equation. The growth
figure was assumed over a 10 year period.

Table 1 – Revised Traffic Figures

Counter Locations & Survey Results

East or
North

Existing Figures
West or
South
Total

Proposed Figures
East or
West or
North
South
Total

A

Nelson Street, between Boscawen and Clarke Streets

2213

1847

4060

2833

2364

5197

B

Nelson Street, between Clarke and Macquarie Streets

3510

3400

6910

4493

4352

8845

C

Clarke Street, between Nelson and Cross Streets

80

135

215

102

173

275

D

1850

2450

4300

2368

3136

5504

2544

2586

5130

3257

3310

6567

F

Bunn Street, between Council and Nelson Streets
Bunn Street, between Tyrrell Street and Wallsend
Village
Tyrrell Street, between Bunn and Nelson Streets

903

987

1890

1156

1263

2419

G

Boscawen Street, between Cross and Ranclaud Streets

432

391

823

553

501

1054

E

A summary of the key observations and recommendations from the preliminary traffic report has been
provided below:



The primary traffic movement in the study area occurs at the Nelson/Bunn/Clarke Street intersection,
consisting of a right turn from Nelson into Bunn Street and left turn from Bunn into Nelson Street. The
report suggests this traffic is attributable to visitors from outer lying areas such as Greater Wallsend,
Maryland and Fletcher travelling to the Wallsend shopping centre.



Both Tyrell and Boscawen Street Bridges provide pedestrian and cyclist access to the Wallsend CBD.



The closure and removal of Boscawen Street Bridge will result in southbound traffic being diverted to
the west along Ranclaud Street to Clarke or Devon Street. This would predominately occur during the
afternoons with traffic associated with the school.



Cross Street and Clarke Streets are approximately 6.3 m and 6.5 m wide respectively and both contain
on-street parking, making it difficult for two vehicles travelling in opposite directions to pass. An
increase in traffic as a result of the closure of Boscawen Street would compound this issue.



The closure and removal of Tyrrell Street Bridge could transfer traffic flow north along Bunn Street
and east into Nelson Street. Bus stops adjacent the Tyrrell Street Bridge would be affected by the
closure and would need relocating.



Preliminary traffic report recommendations:


A 3 m wide shared path spanning the existing floodway should be constructed to maintain
pedestrian access on both Boscawen Street and Tyrrell Street.



Change Clarke Street to one-way southbound between Cross and Ranclaud Streets and maintain
existing on-road parking provision.



Remove all on-street parking in Cross Street and realign traffic lanes to accommodate additional
movements.



Signalise the intersection of Bunn, Nelson and Clarke Streets.



Introduction of traffic calming into affected streets and a 40 km/h local traffic area including
signage and raised thresholds



Change priority at the Harris and Boscawen Street intersection by installing a hold line on
Boscawen Street.



Existing bus stops adjacent the Tyrrell Street Bridge will need relocating to Nelson Street, resulting
in the removal of existing parking spaces.

The preliminary traffic plan shows the approximate locations of the above recommended modifications to
traffic management.

2

Detailed Survey
Detailed survey information was provided by TCoN for both Boscawen and Tyrrell Street Bridges, along with
the intersection of Bunn/Nelson/Clarke Streets. This information identified numerous surface features and
levels including above-ground utility features such as pit lids. No underground utility information was provided
in the detailed survey, nor were levels or dimensions provided for the existing Ironbark Creek channel.
A Dial Before You Dig (DBYD) investigation was completed and compared with utility information from the
detailed survey. This information has been combined and shown indicatively on the concept sketches.

Site Visit
Following a review of the background information and survey, a site visit was completed to confirm the logic
behind the preliminary traffic report and plan, and to identify suitable locations for the new pedestrian bridges.
The Tyrrell Street Bridge consists of three spans, supported by two abutments and two piers. The piers are
located inside the existing channel. The detailed survey suggests both the western and eastern approaches
grade up to a crest situated in the middle of the bridge. During large storm events, it is likely these approaches
would be inundated with bypass flows prior to flows overtopping the middle of the bridge. Two pipes are
attached externally to the upstream side of the Tyrrell Street Bridge structure, however, it was unclear as to
the owner of each utility. The DBYD suggests a water utility crosses the upstream side and similarly a gas utility
on the downstream side. The detailed survey located two gas pit covers on the downstream side of the bridge,
suggesting the gas utility may pass through the bridge deck slab. The supports for the outer spans of the
bridge are above and beyond the top of the existing channel walls, thereby reducing the impacts of the bridge
demolition on the existing channel.
The Boscawen Street Bridge consists of a similar configuration as Tyrrell Street, namely three spans supported
by two abutments and two piers. The piers are located inside the channel. Existing utilities are also attached
to the upstream side of the structure similar to Tyrrell Street, and beneath the bridge deck. The DBYD and
detailed survey suggests these are water utilities. Unlike the Tyrrell Street Bridge, the northern span of the
Boscawen Street Bridge is supported by a retaining wall which forms part of the channel. A large portion of the
Cross Street intersection with Boscawen Street appears to be supported by the northern bridge span. Removal
of the northern span would be required during demolition and would result in a reduction of road width at
Cross Street by minimum 2.2 m. Provision for a safety barrier and kerb beyond this would further reduce the
width Cross Street.
The intersection of Bunn, Nelson and Clarke Streets slopes down from west to east along Nelson Street at
approximately 7.8%. Sight distances for vehicles turning out of Bunn and Clarke Street onto Nelson are
satisfactory for the signposted speed, which reduces to 40 km/h from 50 km/h immediately prior to Bunn
Street. A pedestrian crossing, consisting of concrete medians and a threshold, is provided across Nelson Street
adjacent to Clarke Street. A drainage pit is located under a concrete link slab situated on the south-western
corner of the intersection (adjacent to Bunn Street). Kerb inlet pits are located at various locations around the
intersection, including one positioned in the pedestrian crossing kerb. A pipe outlets through the kerb on the
south-eastern side of the pedestrian median on Nelson Street. Several utility pits were identified at this
intersection along with overhead power. The eastern side of Bunn Street narrows between Tyrrell and Nelson
Streets with existing properties situated close to the kerb. The corner of Bunn and Tyrrell Streets contains
three concrete steps behind the kerb leading to a concrete footpath. The property fence line at this location
incorporates a retaining wall structure.

Strategic design
Using the detailed survey, a strategic design was developed based on the recommendations provided in the
preliminary traffic report with revisions where considered appropriate. Strategic design sketches were used in
the preparation of the cost estimate. These sketches are provided in Appendix A and are listed below:




Wallsend Floodplain Risk Management Plan – Option 2 - General Arrangement Plan – 30011523150305-OVERALL-GW_[ID]
Wallsend Floodplain Risk Management Plan – Option 2 - Tyrrell Street Bridge Plan – 30011523150305-TYRRELL-GW_[ID]
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Wallsend Floodplain Risk Management Plan – Option 2 – Boscawen St Bridge Plan – DRG 30011523150305-BOSCAWEN-GW_[ID]
Wallsend Floodplain Risk Management Plan – Option 2 – Bridge Structural Details – DRG 30011523150305-STRUC01-GW_[ID]
Wallsend Floodplain Risk Management Plan – Option 2 – Bridge Structural Details – DRG 30011523150316-STRUC02-GW_[ID]

Structures
Design criteria for the shared path crossings in Tyrrell and Boscawen Streets, is provided below in Table 2.
Table 2 – Design Criteria

Item

Parameter

Reference Document

Tyrrell Street Bridge (Shared Path)
Shared Path Width

3m

Maximum ramp grade

1 in 14 (~7%)

Wallsend Town Centre – Proposed Bridge Closures
Traffic Report (TCoN June 2013)
AS 1428.1

Maximum ramp distance without landing

9m

AS 1428.1

Minimum landing distance

1.2 m

100 year ARI level in channel

4.75 m RL

Adopted freeboard

0.5 m

AS 1428.1
Wallsend Floodplain Risk Management Plan
Implementation Works draft report
(SMEC February 2015)
Nominal

Soffit level

5.25 m

-

Boscawen Street Bridge (Shared Path)
Shared Path Width

3m

Maximum ramp grade

1 in 14 (~7%)

Wallsend Town Centre – Proposed Bridge Closures
Traffic Report
(TCoN June 2013)
AS 1428.1

Maximum ramp distance without landing

9m

AS 1428.1

Minimum landing distance

1.2 m

100 year ARI level in channel

3.96 m RL

Adopted freeboard

0.5 m

AS 1428.1
Wallsend Floodplain Risk Management Plan
Implementation Works draft report
(SMEC February 2015)
Nominal

Soffit level

4.46 m

-

Both shared path crossings are designed to span the existing flood channel structure above the 1% AEP flood
level with freeboard. The walkway of each bridge is 3 m in width, similar to the proposed width specified in the
preliminary traffic report. Existing utilities will require relocation and are to be attached externally to the
shared path structure, similar to the existing bridge in a way that minimises the potential for debris
accumulation and blockage.
The proposed Tyrrell Street structure contains two landing areas where the path turns through 180 degrees.
This arrangement is dictated by the soffit level and maximum ramp grades in order to tie back into the existing
footpath. An option for a straight path over the flood channel was assessed; however, it was discarded due to
its excessive length. Kerb and gutter, safety barriers and additional signage is provided to designate the end of
Tyrrell Street on either side. Existing driveway laybacks adjacent to the proposed kerb and gutter provide a
three-point-turn provision for vehicles.
The proposed Boscawen Street structure is relatively straight, containing two landings, and curves slightly at
the Harris Street end to tie into the existing footpath. Similarly to Tyrrell Street, kerb and gutter, safety barriers
and additional signage is provided. The northern span of the existing bridge will be removed as part of the
works, reducing the width of Cross Street to approximately 4 m kerb to kerb. An option to maintain the
existing width of Cross Street was assessed; however, this would require the realignment of the existing
4

channel to the south and construction of a new retaining wall to support Cross Street. A reduction in the width
of Cross Street was preferred as a more cost effective solution and it supports an appropriate traffic
management strategy.
The form and height of the pedestrian bridges has been established to minimise the accumulation of flood
debris and to minimise hydraulic losses. This includes the deck level being set 0.5m above the 1% AEP flood
level. It is noted in a separate report to Newcastle City Council (Wallsend Floodplain Risk Management Plan
Implementation Works - Draft Study Report, SMEC Feb 2015) that it is intended the pedestrian bridges have
only a negligible impact on flood behaviour. However, hydraulic assessment of the proposed pedestrian
bridges is beyond the scope of the current report. The actual impact of the pedestrian bridges on flood
behaviour, including the impact of events larger than the 1% AEP event, should be confirmed by flood
modelling during further development of the design for the pedestrian bridges.

Traffic Management
The proposed arrangement for Cross Street specified in the aforementioned traffic report included keeping the
street two-way and removing on-street parking on either side. In light of the new information regarding the
northern span of the Boscawen St Bridge, it has become apparent that removal of the bridge will significantly
reduce the width of the Cross Street Intersection and negate the ability to fit 2 x lanes of traffic. It is therefore
proposed to change the direction of Cross Street to one-way (eastbound) and allow parking provision on the
left-hand-side only adjacent to the existing kerb and gutter.
Clarke Street is proposed as one-way southbound between Ranclaud and Cross Streets, similar to the
preliminary traffic report. The intersection with Cross Street would therefore require the construction of a
median and signage to prevent vehicles travelling north up Clarke Street. A hold line for southbound traffic on
Clarke Street would also be required at this intersection. Traffic travelling north from the Clarke/Nelson Street
intersection would be diverted east into Cross Street by the proposed median. Boscawen Street is to be kept
two-way and include two thresholds, a reduction in speed to 40 km/h and additional signage including a ‘local
traffic only’ and ‘no through road’ sign at the intersection with Ranclaud Street to direct southbound school
traffic west on Ranclaud Street, and either down Clarke or Devon Streets. Two thresholds will similarly be
provided in Clarke Street between Ranclaud and Cross Streets for traffic calming purposes. The intersection
between Boscawen and Harris Street would incorporate new linemarking, giving priority to Harris Street,
similar to what was stipulated in the preliminary traffic report. This is considered appropriate due to the
decrease in traffic volumes resulting from the removal of the Boscawen Street bridge.
The construction of two 1.5 m wide medians in Nelson Street will be required to accommodate new traffic
signals, along with new traffic signals installed in the verge for Bunn and Clarke Streets. New linemarking will
be provided for the signalised intersection in accordance with RMS Traffic Signal Design guidelines. The
existing concrete link slab at the south-western corner of Bunn/Nelson Streets will be removed, along with the
existing surface inlet pit and pipe below. A new kerb and gutter and kerb inlet pit will be provided on this
corner and the pit will be connected to the existing stormwater network. This may require trenching the pipe
across the intersection to connect into the existing kerb inlet pit adjacent to Clarke Street. The existing
pedestrian threshold in Nelson Street will be removed, along with the adjacent medians, and replaced with
new kerb and gutter. Four signalised pedestrian crossings and pram ramps will be provided, along with the
relocation of several existing signs.
Vehicle turning paths at the Nelson/Bunn/Clarke intersection were checked for a 12.5 m single unit truck/bus
and a 5.2 m passenger vehicle. The 12.5 m single unit truck/bus can negotiate the right and left turn from
Nelson into Bunn Street, and also the left turn out of Bunn Street onto Nelson Street, without impacting the
centreline linemarking and kerb. Austroads (RMS supplement) stipulates a 0.6 m clearance offset should be
provided between the turning vehicle envelope and centreline linemarking/kerb. The turning path checks fail
this recommendation for the aforementioned turns. If TCoN does not accept this departure from Austroads
guidelines, modifications to the existing intersection geometry would be required to meet the clearance
criteria. Despite the existing intersection geometry not complying with Austroads guidelines, the ‘preliminary
traffic report’ identified RMS had recorded no incidents in 5 years prior to June 2013. Therefore, it is
reasonable to assume the existing geometry is acceptable despite being a departure from the Austroads
guidelines.
The right and left turn from Nelson into Clarke Street is not adequate for a 12.5 m single unit truck/bus without
crossing the kerb and/or centreline line. A 5.2 m passenger vehicle can negotiate all turns at the intersection
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without impacting the centreline or kerb, however a 0.6 m clearance offset stipulated by Austroads (RMS
supplement) is not achieved. It is assumed the existing geometry is acceptable despite it being a departure
from the Austroads guidelines..
Based on the detailed survey, the existing lane widths of Bunn Street between Nelson and Tyrrell Streets are
approximately 4.9 m northbound and 5.1 m southbound with parking possible on both sides. A provision for
on-street parking currently exists in the northbound lane. For all but a 5 m section, “no parking” signage exists
adjacent to the southbound lane. In order to provide an adequate parking provision of 2.6 m (AS 2890.5), the
centreline line should be offset 1.2 m into the southbound lane between Nelson and Tyrrell Streets. This will
provide parking for the northbound lane and lane widths of 3.5 m northbound and 3.9m southbound. This
arrangement will provide adequate traffic movement on Bunn Street between Nelson and Tyrrell Streets.
It is acknowledged that traffic volumes on Bunn Street will increase due to the closure of Tyrrell Street. Based
on the high level assessment undertaken for this work, it is not considered necessary to provide two turn lanes
for traffic entering Nelson Street from Bunn Street. A redistribution of traffic through the network is
anticipated which will partially alleviate increased congestion at the new signals.

Cost Estimate
A preliminary cost estimate for the Option 2 works based on the strategic design sketches was prepared by
Muller Partnership. The complete estimate has been provided in Appendix B, with a summary shown below in
Table 3.
Table 3 – Cost Estimate

Item

Order of Cost

Tyrrell Street Bridge (Shared Path)

$ 596,000

Boscawen Street Bridge (Shared Path)

$ 487,000

Nelson/Bunn/Clarke Street Intersection

$ 467,000

General Roadworks

$ 127,000
Subtotal (Ex GST)

$ 1,677,000

Construction Contingency

$ 587,000

Total (Ex GST)

$ 2,264,000

The “preliminary capital cost estimate” (Wallsend Floodplain Risk Management Plan Implementation Works Draft Study Report, SMEC Feb 2015) was referenced and compared against the estimate provided by Muller to
identify any inconsistencies. The cost estimate total for the option 2 works inclusive of GST is $2.5 million,
compared to $2.7 million based on similar items from the “preliminary capital cost estimate”; which is
considered within a suitable tolerance given the high level of estimation used for the latter. Examples of
differences between estimates include the bridge construction, which increased due to an increase in total
length of bridge, and also bridge demolition costs, which were conservative and based on areas in the
“preliminary capital cost estimate”.
The strategic design is considered as “high level” and hence an allowance of 20% was made for future design
development. This is similar to that used in the “preliminary capital cost estimate”. A construction
contingency of 35% was also provided which was reduced from 50% in the “preliminary capital cost estimate”.
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17 March 2015

SMEC Australia Pty Ltd
74 Hunter Street
NEWCASTLE NSW 2300

ATTENTION:

DAN WYSE

Dear Dan,

WALLSEND FLOODPLAIN RISK
WORKS – OPTION 2
ORDER OF COST ESTIMATE

MANAGEMENT

PLAN

IMPLEMENTATION

As per your request dated 26 February 2015, Muller Partnership has prepared an Order
of Cost Estimate for the above project totalling $2,264,000 excl GST and enclose our
report.
The report comprises the following:






Executive Summary
Schedule of Information
Assumptions
Exclusions
Order of Cost Estimate

Please note the attached estimate has been prepared based on preliminary information
and should be updated once additional information becomes available.
Should you have any queries or require any further information please do not hesitate to
contact the undersigned.
Yours faithfully
MULLER PARTNERSHIP

CAMERON BEARD –Director
CB:JD – 15053 - Wallsend Floodplain Risk Management Implementation Works Report 17 Mar 15

Muller Partnership ACN 079 195 681
Newcastle Level 1, 9 Kenrick Street The Junction NSW 2291 Australia PO Box 266 The Junction NSW 2291
t: +61 2 4965 4722 f: +61 2 4965 4720 e: newcastle@mullerpartnership.com.au w: www.mullerpartnership.com.au
Sydney t: +61 2 9460 2777 Melbourne t: +61 3 9421 1767

International Association South Africa-Quanticost

1.0

EXECUTIVE SUMMARY
Project Description
The project involves augmentation of the existing Wallsend road/pedestrian
network in order to reduce flooding risks.
The work includes the replacement of stormwater culvert road crossings with
dedicated pedestrian crossings, the upgrade and signalisation of an existing
intersection and the installation of other traffic control measures to control traffic
flows in the area.
Generally the scope has been divided into 4 areas as follows:Tyrrell St Pedestrian Bridge
The Tyrrell St pedestrian bridge work involves the removal of an existing road
crossing over the stormwater culvert, installation of a new pedestrian overpass,
relocation of water and gas services, along with new kerb, guardrail, fencing and
signage associated with the works.
Boscawen St Pedestrian Bridge
The Boscawen St pedestrian bridge work is similar to the Tyrrell St works, along
with the addition of a new stormwater pit and augmentation to the existing
footpath.
Nelson/Bunn/Clarke St Intersection
The Nelson/Bunn/Clarke St intersection upgrade work involves the installation of
new traffic/pedestrian signals to the existing intersection and associated traffic
islands, pram ramps and stormwater works complete.
General Road works
A number of general road work items have been allowed as per the provided
general

arrangement plan and include the installation of traffic calming

thresholds, a kerb control device and miscellaneous signage.
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Cost Summary

Item

Order of Cost

Tyrrell St Pedestrian Bridge

$

596,000

Boscawen Street Pedestrian Bridge

$

487,000

Nelson/Bunn/Clarke St Intersection

$

467,000

General Roadwork

$

127,000

GST EXCLUSIVE SUBTOTAL

$1,677,000

Construction Contingency

2.0

$

587,000

SCHEDULE OF INFORMATION

The information used in compiling our Order of Cost Estimate includes the
following:
Preliminary Engineering drawings prepared by SMEC Australia Pty Ltd,
received 9 March 2015 and numbered as follows:
-

30011523-150305-OVERALL-GW_[ID]

-

30011523-150305-BOSCAWEN-GW_[ID]

-

30011523-150305-TYRRELL-GW_[ID]

-

30011523-150305-NELSON-GW_[ID]

-

30011523-150305-STRUC-GW_[ID]

Preliminary Engineering drawings prepared by SMEC Australia Pty Ltd,
received 17 March 2015 and numbered as follows:
-

30011523-150316-STRUC02-GW_[ID]

All rates used within our Order of Cost Estimate have been gathered from our inhouse databases as well as being constructed from first principles namely labour,
materials and waste to reflect current market and project specific value.
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3.0

ASSUMPTIONS
The following assumptions have been made in the preparation of the attached
Order of Cost Estimate:General
1. Project to be competitively tendered to a suitable number of qualified
contractors;
2. All works can be undertaken during normal work hours;
3. No works have been allowed for other than those noted on the provided
drawings;
4. A 10% design development allowance has been included for the works given
the preliminary nature of the design documentation;
Tyrrell Street Pedestrian Bridge
5. A provisional 8 No. support posts have been allowed for the proposed
pedestrian bridge;
6. It has been assume temporary water and gas pipelines can be put in place
during the works;
7. No works have been allowed to the existing stormwater culvert;
8. No allowance has been made for works to the existing electrical services;
9. No new road pavement or line marking has been allowed;
10. No subsoil drainage has been allowed to the new kerb;
Boscawen Street Pedestrian Bridge
11. A provisional 4 No. support posts have been allowed for the pedestrian bridge
12. An allowance has been included to relocate the existing water service;
13. No works have been allowed to the existing stormwater culvert;
14. No new road pavement has been allowed;
15. No subsoil drainage has been allowed to the new kerb;
16. It is assumed the existing services (sewer and gas) will not be affected by the
proposed works;
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Nelson/Bunn/Clarke St Intersection
17. The existing services are assumed to be below the level of the required works
and are to remain unchanged;
18. An allowance has been included to locate and protect the existing services;
19. A new wearing surface only has been allowed (NB: No works to subbase);
20. A provisional metalwork and signage allowance has been included;
General Road works
21. A provisional allowance has been included for the new thresholds to the
existing roadways along with an allowance for traffic control for these works;
22. An allowance has been included for new road signs and line markings as
required to the proposed one way streets (NB: No details provided);
23. A provisional allowance of $10k has been included for new signage to the
other affected streets;
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4.0

EXCLUSIONS
Within the following Order of Cost Estimate the acronym ‘EXCL’ means work that
has not been included in our estimate. We specifically note the following
exclusions from the estimated cost:
General
1. Consultant and Council fees;
2. GST;
3. Escalation;
4. Soil remediation;
5. Delay costs;
6. Staging allowance;
7. Cost of finance;
8. Removal of trees (unless noted otherwise);
9. Costing of ongoing maintenance requirements;
Project Specific Exclusions
10. Traffic control to the pedestrian bridge works – NB: Assumed road to be
closed;
11. Works to existing services unless otherwise noted;
12. Disposal of contaminated materials;
13. Dilapidation reports;
14. Works to the existing stormwater drainage channel.
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5.0

DISCLAIMER
MULLER PARTNERSHIP has prepared this report in part on the basis of
information supplied to it in the ordinary course of business by Mr. Dan Wyse of
SMEC Australia Pty Ltd.
Whilst all reasonable professional care and skill has been exercised to validate its
accuracy and authenticity, MULLER PARTNERSHIP is unable to provide any
Guarantee in that regard, and will not be liable to any party for any loss arising as
a result of any such information subsequently being found to be inaccurate,
lacking authenticity or having been withheld.
This report is only intended for use by SMEC Australia Pty Ltd, Muller Partnership
accepts no responsibility to other parties who use opinions or information
contained herein. They do so at their own risk. In acting as Quantity Surveyor for
SMEC Australia Pty Ltd, Muller Partnership’s liability is limited to the scope of
services and value limit, as defined in their Professional Indemnity insurance
cover. A copy is available on request.
This report covers only the items as contained in this report. Should SMEC
Australia Pty Ltd require additional items or areas of assessment, these should be
specifically requested and will be actioned as agreed between the parties.
The construction costs are current as at the date of this assessment only. The
values assessed herein may change significantly and unexpectedly over a
relatively short period (including as a result of general market movements or
factors specific to the particular property). We do not accept liability for losses
arising from such subsequent changes in values.
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APPENDIX A – ORDER OF COST ESTIMATE
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Wallsend Floodplain Risk Management Plan Implementation Works Option 2
Wallsend, NSW

MAIN COST SUMMARY

Ref

Description

%

Cost/ m2

Sub Total

Total

1.0 TYRRELL STREET PEDESTRIAN BRIDGE

26.33

596,000

596,000

2.0 BOSCAWEN STREET PEDESTRIAN BRIDGE

21.51

487,000

487,000

3.0 NELSON/BUNN/CLARKE STREET
INTERSECTION

20.63

467,000

467,000

5.61

127,000

4.0 GENERAL ROADWORKS

127,000

5.0 GST EXCLUSIVE SUBTOTAL
6.0 CONSTRUCTION CONTINGENCY

1,677,000
25.93
100.00

587,000

587,000

2,264,000

2,264,000

17/Mar/15

Smec Australia Pty Ltd
15053 BEST JD

Page :

1

of
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Wallsend Floodplain Risk Management Plan Implementation Works Option 2
Wallsend, NSW

ESTIMATE DETAILS

Ref

1.0

Description

Quantity

Unit

Rate

Amount

TYRRELL STREET PEDESTRIAN BRIDGE
DEMOLITION
1 Demolish and remove existing reinforced concrete
road bridge complete including road pavement,
supports and guardrails complete
2 Allow for temporary works to existing gas connection
during demolition
3 Ditto water main
4 Remove existing concrete kerb
5 Remove existing pavement including AC wearing
surface
6 Allowance for miscellaneous demolition works
[Provisional]
7 DEMOLITION Subtotal

269.00 m2

140.00

37,660.00

30.00 m

80.00

2,400.00

30.00 m

100.00

3,000.00

26.00 m

25.00

650.00

164.00 m2

50.00

8,200.00

5,000.00

5,000.00

1.00 Item

56,910.00

SITE PREPARATION & EARTHWORKS
Site Preparation
8 Allowance to clear site

252.00 m2

5.00

1,260.00

5,000.00

5,000.00

Earthworks
9 Allowance for bulk earthworks as required to make
good levels [Provisional]
10 SITE PREPARATION & EARTHWORKS Subtotal

1.00 Item

6,260.00

CONCRETE WORKS
11 Allowance for piled footing to support pedestrian
bridge [Provisional]
12 Allow for 150 thick concrete slab on "Bondek"
permanent formwork complete
13 Mass concrete kerb and gutter
14 Allowance to make good and connect to existing
pedestrian footpath [Provisional]
15 CONCRETE WORKS Subtotal

8.00 No

3,600.00

28,800.00

197.00 m2

188.00

37,036.00

90.00

2,340.00

120.00

1,440.00

26.00 m
12.00 m2

69,616.00

STRUCTURAL STEEL
16 200x100 RHS

14.81 t

7,500.00

111,075.00

17 200 PFC

5.36 t

7,500.00

40,200.00

18 150 Equal Angle

2.79 t

7,500.00

20,925.00

22.96 t

1,200.00

27,552.00

2.30 t

7,500.00

17,220.00

19 Hot dip galvanising to structural steel members
20 Allowance for connection of structural steel
21 STRUCTURAL STEEL Subtotal

216,972.00

SIGNAGE, LINE MARKING & METALWORK
Signage
22 Chevron D4-4 directional signage

2.00 No

1,200.00

2,400.00

Line marking

17/Mar/15

Smec Australia Pty Ltd
15053 BEST JD
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Wallsend Floodplain Risk Management Plan Implementation Works Option 2
Wallsend, NSW

ESTIMATE DETAILS

Ref

Description

Quantity

Unit

Rate

Amount

(Continued)

1.0

TYRRELL STREET PEDESTRIAN BRIDGE
23 Allowance for line marking

EXCL

1.00 Item

Metalwork
24 Allowance for galvanised steel handrail with vertical
bars at 1200 centres fixed to structural steel
members :[Refer to Drawing
30011523-150316-STRUC02-GW_[ID]]
25 SIGNAGE, LINE MARKING & METALWORK Subtotal

128.00 m

150.00

19,200.00

21,600.00

SERVICES
Water
26 Allowance for new water pipework including hangers
from the new pedestrian bridge as required
Gas

58.00 m

250.00

14,500.00

27 Allowance for new gas pipework including hangers
from the new pedestrian bridge as required
28 SERVICES Subtotal

30.00 m

175.00

5,250.00

19,750.00

BARRIERS & FENCING
Barriers
29 W Beam barrier

26.00 m

200.00

5,200.00

128.00 m

75.00

9,600.00

9.00 m

120.00

1,080.00

Fencing
30 1100 high 50x50 galvanised steel mesh balustrade
fixed to structural steel members :[Refer to Drawing
30011523-150316-STRUC02-GW_[ID]]
31 1200 high pedestrian barrier fence to match existing
32 BARRIERS & FENCING Subtotal

15,880.00

LANDSCAPING
33 Allowance for topsoil and turn to affected areas

164.00 m2

35.00

5,740.00

34 LANDSCAPING Subtotal

5,740.00

DESIGN DEVELOPMENT ALLOWANCE
35 Allowance for design development

1.00 Item

82,500.00

82,500.00

1.00 Item

100,772.00

100,772.00

PRELIMINARIES & MARGIN
36 Contractors Preliminaries & Margin
37 TOTAL (Excl GST)

596,000.00

Total :

2.0

596,000.00

BOSCAWEN STREET PEDESTRIAN BRIDGE
DEMOLITION
1 Demolish and remove existing reinforced concrete
road bridge complete including road pavement,
supports and guardrails complete

178.00 m2

140.00

24,920.00

17/Mar/15

Smec Australia Pty Ltd
15053 BEST JD
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Wallsend Floodplain Risk Management Plan Implementation Works Option 2
Wallsend, NSW

ESTIMATE DETAILS

Ref

Description

Quantity

Unit

Rate

Amount

(Continued)

2.0

BOSCAWEN STREET PEDESTRIAN BRIDGE
2 Remove existing concrete kerb

29.00 m

25.00

725.00

3 Remove existing pavement including AC wearing
surface
4 Allowance for miscellaneous demolition works
[Provisional]
5 DEMOLITION Subtotal

68.00 m2

50.00

3,400.00

10,000.00

10,000.00

1.00 Item

39,045.00

SITE PREPARATION & EARTHWORKS
Site Preparation
6 Allowance to clear site

299.00 m2

5.00

1,495.00

7 Allow for tree removal

2.00 No

1,500.00

3,000.00

8 Protection and retention of existing trees and shrubs

1.00 Item

2,000.00

2,000.00

1.00 Item

7,500.00

7,500.00

Earthworks
9 Allowance for bulk earthworks as required to make
good levels
10 SITE PREPARATION & EARTHWORKS Subtotal

13,995.00

CONCRETE WORKS
11 Allowance for piled footing to support pedestrian
bridge
12 Allow for 150 thick reinforced concrete slab on
"Bondek" permanent formwork complete
13 Allow for 120 thick reinforced concrete slab on ground
to footpath and driveway complete
14 Mass concrete kerb and gutter

4.00 No

4,800.00

19,200.00

129.00 m2

188.00

24,252.00

114.00 m2

120.00

13,680.00

90.00

3,600.00

1.00 No

800.00

800.00

16 Reinforced concrete footpath

15.00 m2

100.00

1,500.00

17 Pram Ramp including tactiles

2.00 No

1,400.00

2,800.00

15 Driveway layback

40.00 m

18 CONCRETE WORKS Subtotal

65,832.00

STRUCTURAL STEEL
19 200x100 RHS

10.33 t

7,500.00

77,475.00

20 200 PFC

2.96 t

7,500.00

22,200.00

21 150 Equal Angle

0.94 t

7,500.00

7,050.00

14.23 t

1,200.00

17,076.00

2.85 t

7,500.00

21,345.00

22 Hot dip galvanising to structural steel members
23 Allowance for connection of structural steel
24 STRUCTURAL STEEL Subtotal

145,146.00

STORMWATER
25 Allowance for new stormwater kerb inlet pit including
augmentation of existing kerb and connection to
existing pipework
26 STORMWATER Subtotal

1.00 No

6,000.00

6,000.00

6,000.00

17/Mar/15
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Wallsend Floodplain Risk Management Plan Implementation Works Option 2
Wallsend, NSW

ESTIMATE DETAILS

Ref

Description

Quantity

Unit

Rate

Amount

(Continued)

2.0

BOSCAWEN STREET PEDESTRIAN BRIDGE
SIGNAGE, LINE MARKING & METALWORK
Signage
27 D4-4 chevron directional signage

1.00 No

1,200.00

1,200.00

28 D4-1-1 ditto

1.00 No

1,200.00

1,200.00

29 Pole mounted R1-2 'Give Way' sign

1.00 No

450.00

450.00

28.00 m

25.00

700.00

86.00 m

150.00

12,900.00

250.00

2,000.00

Line Marking
30 Allowance for line marking
Metalwork
31 Allowance for galvanised steel handrail with vertical
bars at 1200 centres fixed to structural steel
members :[Refer to Drawing
30011523-150316-STRUC02-GW_[ID]]
32 Relocate existing bollards

8.00 No

33 SIGNAGE, LINE MARKING & METALWORK Subtotal

18,450.00

SERVICES
Water
34 Allowance for new water pipework including hangers
from the new pedestrian bridge as required
Electrical
35 Allowance to relocate existing street lights including
provision of power and new footing complete
36 Ditto comms pillar

39.00 m

250.00

9,750.00

1.00 No

5,000.00

5,000.00

2.00 No

2,500.00

5,000.00

1.00 Item

5,000.00

5,000.00

Misc
37 Allowance for location and protection of existing
services [Provisional]
38 SERVICES Subtotal

24,750.00

BARRIERS & FENCING
Barriers
39 W Beam barrier

29.00 m

200.00

5,800.00

86.00 m

75.00

6,450.00

33.00 m

120.00

3,960.00

1,500.00

1,500.00

Fencing
40 1100 high 50x50 galvanised steel mesh balustrade
fixed to structural steel members :[Refer to Drawing
30011523-150316-STRUC02-GW_[ID]]
41 1200 high pedestrian barrier fence to match existing
42 Relocate existing security gate

1.00 No

43 BARRIERS & FENCING Subtotal

17,710.00

LANDSCAPING
44 Allowance for topsoil and turn to affected areas

164.00 m2

35.00

5,740.00

45 LANDSCAPING Subtotal

5,740.00
17/Mar/15
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Wallsend Floodplain Risk Management Plan Implementation Works Option 2
Wallsend, NSW

ESTIMATE DETAILS

Ref

Description

Quantity

Unit

Rate

Amount

(Continued)

2.0

BOSCAWEN STREET PEDESTRIAN BRIDGE

DESIGN DEVELOPMENT ALLOWANCE
46 Allowance for design development

1.00 Item

67,000.00

67,000.00

1.00 Item

83,332.00

83,332.00

PRELIMINARIES & MARGIN
47 Contractors Preliminaries & Margin
48 TOTAL (Excl GST)

487,000.00

Total :

3.0

487,000.00

NELSON/BUNN/CLARKE STREET INTERSECTION
DEMOLITION
1 Demolish and remove mass concrete footpath

43.00 m2

45.00

1,935.00

2 Ditto concrete kerb

54.00 m

25.00

1,350.00

3 Ditto existing road threshold

72.00 m2

50.00

3,600.00

522.00 m2

25.00

13,050.00

10,000.00

10,000.00

4 Ditto existing AC wearing surface
5 Allowance for miscellaneous demolition [Provisional]

1.00 Item

6 DEMOLITION Subtotal

29,935.00

SITE PREPARATION & EARTHWORKS
Site Preparation
7 Allowance to clear site

522.00 m2

5.00

2,610.00

10,000.00

10,000.00

Earthworks
8 Allowance for bulk earthworks as required to make
good levels
9 SITE PREPARATION & EARTHWORKS Subtotal

1.00 Item

12,610.00

CONCRETE
10 Mass concrete kerb

42.00 m

75.00

3,150.00

11 Mass concrete kerb and gutter

42.00 m

90.00

3,780.00

6.00 m2

90.00

540.00

13 Reinforced concrete footpath

12.00 m2

100.00

1,200.00

14 Pram Ramp including tactiles

7.00 No

1,400.00

9,800.00

12 Concrete island infill paving

15 CONCRETE Subtotal

18,470.00

ROAD PAVEMENT
16 100 thick basecourse

522.00 m2

17 30 thick asphalt

522.00 m2

25.00

13,050.00

4.00 No

1,000.00

4,000.00

18 Allowance for connection to existing road pavement

EXCL

19 ROAD PAVEMENT Subtotal

17,050.00

17/Mar/15
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Wallsend Floodplain Risk Management Plan Implementation Works Option 2
Wallsend, NSW

ESTIMATE DETAILS

Ref

Description

Quantity

Unit

Rate

Amount

(Continued)

3.0

NELSON/BUNN/CLARKE STREET INTERSECTION
STORMWATER
20 New DN375 reinforced concrete stormwater pipe
including detailed excavation and backfilling complete

17.00 m

250.00

4,250.00

21 Allowance to connect above to existing pit

1.00 No

1,000.00

1,000.00

22 Allowance for new sag pit

1.00 No

4,000.00

4,000.00

23 STORMWATER Subtotal

9,250.00

SIGNAGE, LINE MARKING & METALWORK
Signage
24 Allowance for new signage [Provisional]

1.00 Item

1,500.00

1,500.00

25.00

2,175.00

250.00

750.00

1,500.00

1,500.00

Line Marking
25 Line marking
26 Directional arrows

87.00 m
3.00 No

Metalwork
27 Allowance for misc metalwork

1.00 Item

28 SIGNAGE, LINE MARKING & METALWORK Subtotal

5,925.00

SERVICES
Electrical
29 Allowance for signalisation of the intersection
including traffic and pedestrian signals complete
[Provisional]
Hydraulic

1.00 Item

30 Allow to replace existing sewer manhole lid
[Provisional]
Misc
31 Allowance for location and protection of existing
services [Provisional]
32 SERVICES Subtotal

225,000.00

225,000.00

1.00 No

1,500.00

1,500.00

1.00 Item

5,000.00

5,000.00

231,500.00

DESIGN DEVELOPMENT ALLOWANCE
33 Allowance for design development

1.00 Item

64,950.00

64,950.00

1.00 Item

77,310.00

77,310.00

PRELIMINARIES & MARGIN
34 Contractors Preliminaries & Margin
35 TOTAL (Excl GST)

467,000.00

Total :

4.0

467,000.00

GENERAL ROADWORKS
PAVEMENTS

17/Mar/15

Smec Australia Pty Ltd
15053 BEST JD

Page :

6

of

7

Wallsend Floodplain Risk Management Plan Implementation Works Option 2
Wallsend, NSW

ESTIMATE DETAILS

Ref

Description

Quantity

Unit

Rate

Amount

(Continued)

4.0

GENERAL ROADWORKS
1 Allowance for new threshold to existing roadway
:[Provisional]
2 Allowance for kerb control device median strip
:[Provisional]
3 Allowance for traffic control to the above works
[Provisional] :[Provisional]
4 PAVEMENTS Subtotal

4.00 No

10,000.00

40,000.00

1.00 Item

15,000.00

15,000.00

1.00 Item

15,300.00

15,300.00

70,300.00

SIGNAGE & LINE MARKING
5 Allowance for signage & line marking to Clarke St to
create 1 way :[Provisional]
6 Ditto Cross St :[Provisional]

1.00 Item

5,000.00

5,000.00

1.00 Item

2,250.00

2,250.00

7 Allowance for additional directional and parking
signage as required :[Provisional]
8 SIGNAGE & LINE MARKING Subtotal

1.00 Item

10,000.00

10,000.00

17,250.00

DESIGN DEVELOPMENT ALLOWANCE
9 Allowance for design development

1.00 Item

17,700.00

17,700.00

1.00 Item

21,750.00

21,750.00

PRELIMINARIES & MARGIN
10 Contractors Preliminaries & Margin
11 TOTAL (Excl GST)

127,000.00

Total :

5.0

127,000.00

GST EXCLUSIVE SUBTOTAL

Total :

6.0

CONSTRUCTION CONTINGENCY
1

Total :

17/Mar/15
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Wallsend Floodplain Risk Management Plan ‐ Implementation Works
Synopsis of the Consultant's 'Option 2' Traffic Management Assessment
Option 2 of the Wallsend Floodplain Risk Management Plan Implementation Works (WFRMP) study
involves removal of the Tyrrell and Boscawen Street Bridges. The proposed bridge closures are
anticipated to have a wider impact on the traffic circulation as well as amenity of the affected
residents. To assess the impact of the proposed bridge closures and to identify potential mitigation
measures, a Preliminary Traffic Report (PTR) was prepared in June 2013.
Council's consultant (SMEC), as part of the WFRMP study, has reviewed the above report to confirm
the logic behind the proposed traffic management measures and to recommend any potential
amendments to the proposed measures. The consultant has utilised 2013 traffic survey data
provided by Council to derive projected traffic at the surveyed locations for a 10 year horizon period.
The key observations derived from the PTR in conjunction with the projected traffic, available utility
information and a site inspection informed the consultant's review and recommendation.
The key observations from the PTR were as follows:
 The Nelson Street, Bunn Street and Clarke Street intersection experiences heavy traffic
movement, primarily attributed to right turn movements from Nelson Street into Bunn
Street and vice versa;
 Both the bridges provide pedestrian and cyclist access to the Wallsend CBD;
 The proposed removal of Boscawen Street Bridge would divert southbound traffic along
Ranclaud Street to Clarke Street or Devon Street;
 Clarke Street and Cross Street have narrow carriageway width and generally permits
unrestricted parking on both sides, making it difficult for the diverted traffic to travel on
these streets;
 The proposed removal of Tyrell Street Bridge would divert traffic onto Bunn Street and
Nelson Street and would also require relocation of existing bus stops.
Table 1 provides a brief overview of the measures recommended within the PTR and the proposed
changes to these measures, if any, upon the Consultant's (SMEC) review.
Table 1: Key PTR Recommendations and Consultant's Proposed Amendments
Sr. No.
1

Preliminary Traffic Report (PTR)
Recommendations
3m wide shared path replacing existing
bridges across Boscawen & Tyrell Streets

2

Clarke Street made one‐way (southbound)
between Cross and Ranclaud Streets

3

Removal of all on‐street parking on both
sides of Cross Street and realignment of
traffic lanes to accommodate two‐way
traffic

4

Bunn Street, Nelson Street and Clarke
Street intersection upgraded with traffic
signals, resulting in loss of parking spaces

Consultant's (SMEC) Recommendations
PTR recommendation retained, with the
proposal to externally attached utilities to
the shared path structure
PTR recommendation retained, with the
proposal to install kerb extension and
signage to prevent northbound movement
on the street
Width of Cross Street will be reduced to 4m
due to removal of northern span of
Boscawen Street. The street is proposed to
be made one‐way eastbound and parking
permitted on the southern side
PTR recommendation retained, with the No
Parking proposal on the eastern side of
Bunn Street between Nelson & Tyrell

5

6

7

in the immediate vicinity
40kmph Local Traffic Area spanning along
Clarke, Cross, Ranclaud & Boscawen
Streets along with associated signage &
road humps
Changed priority at Boscawen Street &
Harris Street intersection, with hold line
installed on Boscawen Street
Relocation of Tyrell Street bus stops to
Nelson Street, resulting in loss of parking
spaces

Streets.
PTR recommendation retained

PTR recommendation retained

PTR recommendation retained

The consultant noted that the proposal to upgrade Bunn Street, Nelson Street and Clarke Street
intersection with traffic signal will require installation of 1.5m medians in Nelson Street to
accommodate traffic signals. Further, the vehicle swept path assessment undertaken for a 12.5m
single unit truck/bus indicates that turning movements from Nelson Street into and out of Bunn
Street can be accommodated albeit not for Clarke Street. The Austroads/ RMS guidelines
recommend 0.6m clearance offset between the turning vehicle envelope and the centreline
linemarking/kerb. This requirement is not met at the intersection and will either require departure
from it or modification to the road geometry.
A preliminary cost estimate of $2.5 million, including GST, has been derived for the Option 2 works
based on the strategic design sketches. The strategic design is considered as “high level” and hence
the consultant has made an allowance of 20% for the future design development. Similarly, a
construction contingency of 35% has been provided within the estimate.
To summarise, the proposed traffic management measures are intended to minimise the impact of
the bridge closures. Nevertheless, it is anticipated that these closures would not only have an impact
on the traffic flow in the immediate road network but would also have considerable impact on the
local community. Further, while the Tyrell Street Bridge caters to higher traffic volume and
accommodates bus stops, it is anticipated that the closure of Boscawen Street Bridge will have a
larger impact on the surrounding neighbourhood.
Therefore, the option of replacing the Tyrell Street Bridge with a shared path and replacing the
Boscawen Street Bridge with a new bridge carrying traffic and pedestrians/ cyclists is worth
exploring. This option provides the following merits:
 Maintains direct connectivity to Nelson Street for the residents of Boscawen Street;
 Maintains accessibility to Plattsburg Public School, Wallsend Swimming Pool and Federal
Park;
 Maintains two‐way traffic movement on Clarke and Cross Streets;
 Maintains parking on both sides of Cross Street;
 Avoids congestion on the neighbouring streets such as Devon Street which would have
catered to the diverted traffic;
 Reduces potential congestion at the proposed signalised intersection of Nelson, Bunn and
Clarke Streets which would have otherwise resulted due the removal of Boscawen Street
Bridge;
 Maintains residential amenity and road safety within the neighbourhood.

Attachment E: WFRMP Implementation Works Option 2 High Level Road Bridges Preliminary Cost
Estimate

74 Hunter Street
Newcastle NSW 2300, Australia
(PO Box 1346, Newcastle, NSW 2300, Australia)
T +61 2 4925 9600 F +61 2 4925 3888 E newcastle@smec.com
www.smec.com
st

31 July 2015

The City of Newcastle
282 King Street
Newcastle NSW 2300
Attn: Clare McLay

Dear Clare,
RE: V12 – Wallsend Floodplain Risk Management Plan Implementation Works – Option 2 High Level Road
Bridges, Strategic Design and Preliminary Cost Estimate

Background
The Wallsend Floodplain Risk Management Plan - Implementation Works - Study Report, SMEC Apr 2015
(WFRMPIW study) assesses several options aimed at reducing the severity of flooding in the Wallsend CBD
during large storm events. Option 2 from that study involves the removal of the Tyrrell and Boscawen Street
road bridges which span the Ironbark Creek channel, and the subsequent upgrade of the Nelson/Bunn/Clarke
Streets intersection, as well as other traffic management adjustments. Option 2 also includes the provision of a
new pedestrian bridge at each of the ex-road bridge locations.
In February this year The City of Newcastle (TCoN) engaged SMEC to prepare an analysis of the preliminary
traffic recommendations associated with the removal of the two road bridges, to confirm the logic behind the
traffic modifications and provide a strategic design and cost estimate for the provision of pedestrian bridges
and various traffic management adjustments including the new intersection works. The associated report was
th
completed and issued by SMEC on 19 March 2015.
In June this year TCoN engaged SMEC to prepare an analysis of a modified Option 2 that has the two existing
road bridges replaced with high level road bridges, thereby maintaining traffic access at the Tyrrell and
Boscawen Street crossings of the Ironbark Creek channel. This present study provides a strategic design and
preliminary cost estimate for replacing the existing road bridges at Tyrrell and Boscawen Streets with high level
road bridges.

Detailed Survey
Detailed survey information provided by TCoN for the earlier Traffic Management Assessment report (SMEC,
th
19 March 2015), was used in this present strategic assessment to identify surface features and levels including
above-ground utility features such as pit lids. No underground utility information was provided in the detailed
survey. Levels and dimensions for the existing Ironbark Creek channel were obtained from LIDAR survey
provided previously by TCoN for flood modelling associated with the earlier WFRMPIW study.
The earlier WFRMPIW study included a Dial Before You Dig (DBYD) investigation. In review of this past
information, combined with further investigation for raising of bridge approach levels, it has been revealed that
the previously identified Telstra service likely contains optical fibre.

Existing Road Bridges
The Tyrrell Street Bridge consists of three spans, supported by two abutments and two piers. The piers are
located inside the existing channel. The detailed survey suggests both the western and eastern approaches
grade up to a crest situated in the middle of the bridge. During large storm events, it is likely these approaches
would be inundated with bypass flows prior to flows overtopping the middle of the bridge. Two pipes are
attached externally to the upstream side of the Tyrrell Street Bridge structure, however, it is unclear as to the
owner of each utility. The DBYD suggests a water and a gas utility cross the bridge and are thought to be
located in observed pipework with the Telstra services possibly located under channel.
Given the increase in road levels for the Tyrrell Street bridge approaches it is possible that service asset owners
may require asset relocation to be undertaken for the length of upgrade works. Although the Telstra optic fibre
appears not to be located on the bridge it is possible that relocation may also be required.
The Boscawen Street Bridge consists of a similar configuration as Tyrrell Street, namely three spans supported
by two abutments and two piers. The piers are located inside the channel. Existing utilities are also attached
to the upstream side of the structure similar to Tyrrell Street, and beneath the bridge deck. The DBYD and
detailed survey suggests these are water utilities. Unlike the Tyrrell Street Bridge, the northern span of the
Boscawen Street Bridge is supported by a retaining wall which forms part of the channel. A portion of the
Cross Street intersection with Boscawen Street appears to be supported by the northern bridge span. To
maintain the intersection at Cross and Boscawen Streets a portion of the bridge approach slab will be
suspended over the channel.

Design Flood Level
In the WFRMPIW study the effect of removing the Tyrrell and Boscawen Street road bridges under Option 2,
was to substantially reduce the level of all design floods levels in the Wallsend CBD area. This in turn
substantially reduced flood damages for all design floods compared with existing conditions, and was a major
factor in the relatively high benefit-cost ratio for Option 2.
The design floods used in the WFRMPIW study were the 10 year, 100 year and 500 year Average Recurrence
Interval (ARI) and the Probable Maximum Flood (PMF).
Incorporating high level road bridges in Option 2 is aimed at similarly reducing design flood levels and flood
damages while maintaining traffic access at the Tyrrell and Boscawen Street crossings of Ironbark Creek.
This present strategic assessment establishes the high level bridges above the 500 year ARI flood and includes a
0.5m freeboard to the bridge soffit (underside of bridge superstructure). No attempt has been made to model
the impact of the high level road bridges on flood behaviour.

Strategic Design
Using the detailed survey, a strategic design was developed for the high level road bridges.
Strategic design sketches were used in the preparation of the cost estimate. These sketches are provided in
Attachment A and are as follows:
Boscawen Street - High Level Bridge, Information Document: 30011523-150724-Boscawen_JH
Tyrrell Street – High Level Bridge, Information Document: 30011523_150724_JH
For each high level road bridge, revised approach grades will provide access from the existing road level up to
the bridge deck level. The required footprint for the high level bridges and approach grades are shown in the
Attachment A sketches.

Bridge Structures and Ancillary Works
Design criteria for the high level road bridge crossings at Tyrrell and Boscawen Streets are provided below in
Table 2.

2

Table 2 – Design Criteria - High Level Road Bridges

Item

Parameter

Reference Document

500 year ARI level in channel

5.25 m RL

Adopted freeboard

0.5 m

Wallsend Floodplain Risk Management Plan
Implementation Works report
(SMEC April 2015)
Nominal

Soffit level

5.75 m RL

-

Increase in deck level (above existing)

2.45 m

-

Bridge span

Single 17 m

-

Tyrrell Street Bridge

Boscawen Street Bridge
500 year ARI level in channel

4.3 m RL

Adopted freeboard

0.5 m

Wallsend Floodplain Risk Management Plan
Implementation Works report
(SMEC April 2015)
Nominal

Soffit level

4.8 m RL

-

Increase in deck level (above existing)

1.67 m

-

Bridge span

Single 16 m

-

Both high level road bridges are designed to span the existing flood channel above the 500 year ARI (0.2% AEP)
flood level with 0.5m freeboard, and exclude internal pier supports. Existing utilities will require relocation and
are to be attached externally to the high level bridges (Telstra service may require under boring), similar to the
existing bridge in a way that minimises the potential for debris accumulation and blockage.
The proposed Tyrrell Street structure comprises a high level bridge spanning the Ironbark Creek channel, as
well as reconstruction / adjustment of the pavement. The required layout is dictated by the bridge soffit level
and maximum approach grades in order to tie back into the existing road levels. In particular the following
ancillary works are required:
Major regrading of bridge approaches;
Confirmation with Telstra for asset requirements subsequent to detailed concept design;
Adjust of access to properties as identified on provided sketches, where consideration of property
acquisition is required;
Adjust access to the footpath, on south side, west of the channel; and
Adjust parking area and access on the north and south sides, east of the channel.

The proposed Boscawen Street structure comprises a high level bridge spanning the Ironbark Creek
channel, as well as reconstruction / adjustment of the pavement. The required layout is dictated by the
bridge soffit level and maximum approach grades in order to tie back into the existing road levels. In
particular the following ancillary works are required:
Major regrading of bridge approaches;
Approach slab, within area of Cross Street intersection, required to be partially suspend over the
channel and associated retaining wall/extension;
Adjust access to properties on the west side, north of Cross Street where property acquisition requires
be consideration;
Adjust access to the park on the east side, north of the channel;
Adjust parking area and access on the west and east sides, south of the channel; and
Adjust property access south of the Boscawen Street / Harris Street intersection.

The form and height of the high level road bridges has been established to minimise the accumulation of flood
debris and to minimise hydraulic losses. This includes the deck level being set 0.5m above the 500 year ARI
3

(0.2% AEP) flood level. The actual impact of the high level road bridges on flood behaviour, including the
impact of events larger than the 500 year ARI event, should be confirmed by flood modelling during further
development of the design for the high level road bridges.

Traffic Management
The proposed changes to the road alignment are only vertical in nature and will not result in changes to the
operational traffic management strategy in this area. Some consideration will need to be given to traffic
management during construction.

Cost Estimate
A preliminary cost estimate for the high level road bridges has been prepared by Muller Partnership based on
the strategic design sketches`. The complete estimate has been provided in Attachment B, with a summary
shown below in Table 3.
Table 3 – Order of Cost Estimate - Option 2 with High Level Road Bridges

Item

Sub-total

Total

Tyrrell Street High Level Road Bridge
Construction

2,483,000

Land Acquisition & Associated Works

3,384,950
5,867,950

TOTAL

Boscawen Street High Level Road Bridge
Construction

1,950,000

Land Acquisition & Associated Works

845,200

TOTAL

Tyrell Street Bridge Optical Fibre

2,795,200

EXCL

TOTAL (Excl GST)

8,663,150
3,031,850
11,695,000

TOTAL (Incl GST)

12,864,500

GST Exclusive total
Construction Contingency (35%)

This total cost estimate for the two high level bridges, including land acquisition and associated works is $12.86
million including GST. The cost estimate excludes the possible relocation of the optical fibre cable at the Tyrrell
Street bridge. Where there is a substantial impact on properties adjacent to the high level bridges and
approaches, the cost estimate has allowed for property acquisition or in some cases property access
adjustment. Further investigation is needed to confirm whether for some of the impacted properties partial
acquisition or property adjustments would be a viable alternative to full property acquisition.
The current strategic design is considered as “high level” and hence an allowance of 20% was made for future
design development. A construction contingency of 35% was also provided. The same percentages were used
th
in the earlier Traffic Management Assessment report (SMEC, 19 March 2015).
In the WFRMPIW study the "preliminary capital cost estimate" for Option 2 was $5.89 million, which
incorporated an amount of $2.7M (including design and contingency allowances) for road works and traffic
th
management modifications in Wallsend. The Traffic Management Assessment report (SMEC, 19 March 2015)
assessed these works in greater detail, including a cost estimate prepared by quantity surveyors Muller
Partnership. The cost estimate in the Traffic Management Assessment inclusive of GST was $2.5 million,
compared to $2.7 million based on similar items from the “preliminary capital cost estimate” - this was
considered within a suitable tolerance given the high level of estimation used for the latter. With the high level
4

road bridges Option 2 no longer requires the substantial traffic management adjustments included previously,
which is addressed further in the following section.

Benefit-Cost Assessment
The benefits of a flood mitigation option are related to the reduction in flood damages brought about by that
option, compared to existing conditions. More specifically the benefit is measured as the reduction in the Net
Present Value of Average Annual Damages compared with existing conditions. Further discussion on this
matter is available in the WFRMPIW study.
For Option 2 in the WFRMPIW study, the removal of the two road bridges substantially reduced flood levels
and flood damages in the Wallsend CBD. This resulted in a relatively high benefit-cost ratio of 2.8, which was
based on a capital cost estimate of $5.89 million and a benefit estimate of $16.38 million.
For this present strategic assessment, with high level road bridges included under Option 2, a preliminary
assessment of the change to the Option 2 benefit-cost ratio has been made. This is limited to assessing the
changed cost for Option 2 with the incorporation of high level road bridges. The following assumptions are
made regarding the benefits of Option 2 with high level road bridges:
Assume no change in the Option 2 flood damage reduction up to the 500 year ARI event. (NOTE:
Actually the approach ramps to the high level bridges will encroach on the flowpath for these events
resulting in a smaller reduction in flood levels and flood damages compared with Option 2 without
road bridges).
For events above the 500 year ARI, ignore the reduced benefits compared to Option 2 with no road
bridges. (NOTE: Flood events greater than the 500 year ARI event would overtop the high level road
bridges, and coupled with the obstruction of the approach ramps and debris blockage of bridge guard
rails this would result in a smaller reduction in flood levels and flood damages compared to Option 2
with no road bridges).
These assumptions have been made as the scope of this study did not include further flood modelling or flood
damages assessment. With high level road bridges, the benefits of Option 2 would actually be reduced
somewhat (compared to Option 2 with no road bridges) for the reasons outlined above, and to quantify this
would require further flood modelling.
With regard to the cost side of the benefit-cost ratio, in the WFRMPIW study the preliminary capital cost
estimate of Option 2 was $5.89 million with an allowance of $2.7 million for traffic management adjustments
and associated road works. For the alternative of high level road bridges no changes to the operational traffic
management are required. Some consideration will need to be given to traffic management during
construction, however this cost is relative minor. Therefore, the original Option 2 estimate has been reduced
by $2.7 million (traffic management deleted), and increased by $12.86 million for the cost of high level road
bridges, including bridge approaches, retaining walls, property adjustments and property acquisition. These
adjustments give a revised capital cost for Option 2 of $16.05 million. Adopting unchanged Option 2 benefits of
$16.38 million, gives a revised benefit-cost ratio of 1.02 (1.0 to one decimal place). This is a substantial
reduction compared with the benefit-cost ratio of 2.8 for Option 2 with no road bridges, and should be
considered in light of the benefit-cost ratio of the other target options in the WFRMPIW study.
Should the high level road bridge option proceed further the following matters need to be investigated in
greater detail:
Flood modelling to assess the actual impact of the high level road bridges on flood behaviour,
including the impact of events larger than the 500 year ARI event. This will allow an assessment of
flood damages for this option, which in turn will allow the benefits to be quantified. The likely impact
is to reduce the benefit of this option, and hence reduce the benefit-cost ratio.
Further investigation is needed to confirm whether for some of the impacted properties partial
acquisition or property adjustments would be viable, rather than full acquisition. The likely impact is
to reduce the cost of this option, and hence increase the benefit-cost ratio.
Assess the position of the optical fibre cable at the Tyrrell Street bridge, and if required, estimate the
cost to relocate this cable to the satisfaction of the utility owner (Telstra). The likely impact is to
increase the cost of this option, and hence reduce the benefit-cost ratio.
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ATTACHMENT B – OPTION 2 COST ESTIMATE

WALLSEND FLOODPLAIN RISK MANAGEMENT PLAN
IMPLEMENTATION WORKS - HIGH LEVEL BRIDGES
ORDER OF COST ESTIMATE

31 July 2015

SMEC Australia Pty Ltd
74 Hunter Street
NEWCASTLE NSW 2300

ATTENTION:

PAUL CROWE

Dear Paul,

WALLSEND FLOODPLAIN RISK
WORKS – HIGH LEVEL BRIDGES
ORDER OF COST ESTIMATE

MANAGEMENT

PLAN

IMPLEMENTATION

As per your request dated 27 July 2015, Muller Partnership has prepared an Order of
Cost Estimate for the above project totalling $11,695,000 excl GST and enclose our
report.
The report comprises the following:






Executive Summary
Schedule of Information
Assumptions
Exclusions
Order of Cost Estimate

Please note the attached estimate has been prepared based on very preliminary
information and should be updated once additional information becomes available.
Should you have any queries or require any further information please do not hesitate to
contact the undersigned.
Yours faithfully
MULLER PARTNERSHIP

CAMERON BEARD –Director
CB:JD – 15053 - Wallsend Floodplain Risk Management Implementation Works Report 31 Jul 15

Muller Partnership ACN 079 195 681
Newcastle Level 1, 9 Kenrick Street The Junction NSW 2291 Australia PO Box 266 The Junction NSW 2291
t: +61 2 4965 4722 f: +61 2 4965 4720 e: newcastle@mullerpartnership.com.au w: www.mullerpartnership.com.au
Sydney t: +61 2 9460 2777 Melbourne t: +61 3 9421 1767

International Association South Africa-Quanticost

1.0

EXECUTIVE SUMMARY
Project Description
The project involves the raising of the Tyrrell Street and Boscawen Street road
bridges in order to reduce flooding risks.
The work includes the replacement of stormwater channel road bridges with high
level road bridges, including raising and upgrading the existing road approaches
to suit the new bridge heights, and augmentation to existing footpaths,
stormwater drainage and services as required in order to suit the new road
works.
Generally the scope has been divided into 2 areas as follows:Boscawen Street High Level Bridge
The Boscawen Street bridge work involves the removal of an existing low level
road crossing over the stormwater culvert, installation of a new raised road
bridge, demolition of existing road and footpath pavements, relocation of water
and gas services, along with new raised road pavement, footpaths, kerb,
retaining walls, guardrail, fencing, signage and associated works.
Tyrrell Street High Level Bridge
The Tyrrell Street high level bridge work is similar to the Boscawen Street works,
along with the addition of the relocation of a major optical fibre cable around the
affected site area.
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Cost Summary
Item

Order of Cost
(Excl GST)

Tyrrell Street High Level Bridge
1. Construction Works

$

2,483,000

2. Land Acquisition & Associated Works

$

3,384,950

$

5,867,950

3. Construction Works

$

1,950,000

4. Land Acquisition & Associated Works

$

845,200

TYRRELL STREET TOTAL
Boscawen Street High Level Bridge

BOSCAWEN STREET TOTAL

$

2,795,200

GST EXCLUSIVE SUBTOTAL

$

8,663,150

$

3,031,850

$

11,695,000

$

EXCL

5. Construction Contingency
GST EXCLUSIVE TOTAL
6. Tyrrell Street Bridge Optical Fibre

2.0

SCHEDULE OF INFORMATION
The information used in compiling our Order of Cost Estimate includes the
following:


Preliminary Engineering drawings prepared by SMEC Australia Pty Ltd,
received 30 July 2015 and numbered as follows:



-

30011523-150724-TYRRELL_JH

-

30011523-150724-BESCAWEN_JH

Telephone and email correspondence with Mr. Brendan Drake of SMEC
Australia Pty Ltd, dated 27 July 2015 – 30 July 2015 inclusive.



Property Acquisition schedule sent by Mr. Brendan Drake of SMEC Australia
Pty Ltd on 29 July 2015.



Meeting with Ms. Jennifer Hynes of SMEC Australia Pty Ltd on 31st July 2015

All rates used within our Order of Cost Estimate have been gathered from our inhouse databases as well as being constructed from first principles namely labour,
materials and waste to reflect current market and project specific value.
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3.0

ASSUMPTIONS
The following assumptions have been made in the preparation of the attached
Order of Cost Estimate:General
1. Project to be competitively tendered to a suitable number of qualified
contractors;
2. All works can be undertaken during normal work hours;
3. No works have been allowed for other than those noted on the provided
drawings and information supplied through email and telephone
correspondence listed under item 2.0 Schedule of Information;
4. A 20% design development allowance has been included for the works given
the preliminary nature of the design documentation;
Tyrrell Street Bridge
5. A provisional 8 No. concrete piles have been allowed to support the proposed
abutment walls;
6. It has been assume temporary water and gas pipelines can be put in place
during the works;
7. No works have been allowed to the existing stormwater drainage channel;
8. No allowance has been made for works to the existing electrical services other
than noted in foregoing estimate;
9. New concrete stairs & handrail to provide access from existing park footpath
to new road;
10. 300 thick DGS20 subbase and 200 thick DGB20 basecourse to new road;
11. Waterproofing is not required to retaining walls or abutment walls;
12. Galvanised steel handrail has been allowed to top of all retaining walls and
bridge;
13. W Beam crash barrier has been allowed to both sides of bridge;
14. A provisional allowance has been made for traffic control;
15. Land acquisition rates for affected properties have been adapted from
Property Valuation Schedule provided by SMEC Australia Pty Ltd;
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16. Property access allowances to 38 Tyrrell Street and 35 Boscawen Street
includes new slab on ground to meet existing driveway including fill, turf and
topsoil allowance to affected surrounds to new driveway.

Boscawen Street Bridge
17. A provisional 6 No. concrete piles have been allowed to support the proposed
abutment walls;
18. An allowance has been included to relocate the existing water service;
19. No works have been allowed to the existing stormwater channel;
20. 300 thick DGS20 subbase and 200 thick DGB20 basecourse to new road;
21. Waterproofing is not required to retaining walls or abutment walls;
22. Galvanised steel handrail has been allowed to top of all retaining walls and
bridge;
23. W Beam crash barrier has been allowed to both sides of bridge;
24. A provisional allowance has been made for traffic control;
25. Land acquisition rates for affected properties have been adapted from
Property Valuation Schedule provided by SMEC Australia Pty Ltd;
26. Property access allowances to 38 Tyrrell Street and 35 Boscawen Street
include new slab on ground to meet existing driveway including fill, turf and
topsoil allowance to affected surrounds to new driveway.
27. Property access allowance to 3 Harris Street includes concrete footpath, turf
and top soil allowance, retaining wall and footing, and service relocation and
augmentation to comms and electrical station.
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4.0

EXCLUSIONS
Within the following Order of Cost Estimate the acronym ‘EXCL’ means work that
has not been included in our estimate. We specifically note the following
exclusions from the estimated cost:
General
1. Consultant and Council fees;
2. GST;
3. Escalation;
4. Soil remediation;
5. Delay costs;
6. Staging allowance;
7. Cost of finance;
8. Removal of trees (unless noted otherwise);
9. Costing of ongoing maintenance requirements;
Project Specific Exclusions
10. Works to existing services unless otherwise noted;
11. Works to the existing optical fibre;
12. Temporary works for affected services unless otherwise noted;
13. Adjustment to access of all affected properties;
14. Tree protection;
15. Disposal of contaminated materials;
16. Dilapidation reports;
17. Works to the existing stormwater drainage channel;
18. Demolition of affected houses;
19. Acquisition of all affected properties.
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5.0

DISCLAIMER
MULLER PARTNERSHIP has prepared this report in part on the basis of
information supplied to it in the ordinary course of business by Mr. Paul Crowe of
SMEC Australia Pty Ltd.
Whilst all reasonable professional care and skill has been exercised to validate its
accuracy and authenticity, MULLER PARTNERSHIP is unable to provide any
Guarantee in that regard, and will not be liable to any party for any loss arising as
a result of any such information subsequently being found to be inaccurate,
lacking authenticity or having been withheld.
This report is only intended for use by SMEC Australia Pty Ltd, Muller Partnership
accepts no responsibility to other parties who use opinions or information
contained herein. They do so at their own risk. In acting as Quantity Surveyor for
SMEC Australia Pty Ltd, Muller Partnership’s liability is limited to the scope of
services and value limit, as defined in their Professional Indemnity insurance
cover. A copy is available on request.
This report covers only the items as contained in this report. Should SMEC
Australia Pty Ltd require additional items or areas of assessment, these should be
specifically requested and will be actioned as agreed between the parties.
The construction costs are current as at the date of this assessment only. The
values assessed herein may change significantly and unexpectedly over a
relatively short period (including as a result of general market movements or
factors specific to the particular property). We do not accept liability for losses
arising from such subsequent changes in values.
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Wallsend Floodplain Risk Management Plan Implementation Works High Level Bridges
July 2015
ORDER OF COST ESTIMATE

MAIN COST SUMMARY

Ref

Description

%

Cost/ m2

Sub Total

Total

1.0 TYRRELL STREET HIGH LEVEL BRIDGE

50.17

5,867,950

5,867,950

2.0 BOSCAWEN STREET HIGH LEVEL BRIDGE

23.90

2,795,200

2,795,200

25.92

3,031,850

3.0 GST EXCLUSIVE SUBTOTAL
4.0 CONSTRUCTION CONTINGENCY (35%)

8,663,150
3,031,850

5.0 GST EXCLUSIVE TOTAL

11,695,000

6.0 TYRRELL STREET BRIDGE OPTICAL FIBRE
100.00

11,695,000

11,695,000

31/Jul/15

Smec Australia Pty Ltd
15053 BEST JULY
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ESTIMATE DETAILS

Ref

1.0

Description

Quantity

Unit

Rate

Amount

TYRRELL STREET HIGH LEVEL BRIDGE
DEMOLITION
1 Demolish and remove existing reinforced concrete
road bridge complete including road pavement,
supports and guardrails complete
2 Allow for temporary works to existing gas connection
during demolition
3 Ditto water main

140.00

47,600.00

30.00 m

80.00

2,400.00

30.00 m

100.00

3,000.00

2,500.00

15,000.00

328.00 m

25.00

8,200.00

2,048.00 m2

50.00

102,400.00

724.00 m2

50.00

36,200.00

8 Remove existing driveway crossovers

29.00 m2

50.00

1,450.00

9 Remove existing fencing and footings

66.00 m

20.00

1,320.00

5,000.00

5,000.00

4 Allow for removal of power poles and temporary
disconnection of power lines
5 Remove existing concrete kerb
6 Remove existing pavement including AC wearing
surface
7 Remove existing footpath pavement

10 Allowance for miscellaneous demolition works
[Provisional]
11 DEMOLITION Subtotal

340.00 m2

6.00 No

1.00 Item

222,570.00

SITE PREPARATION & EARTHWORKS
Site Preparation
12 Allowance to clear site
13 Allowance for tree removal
14 Allowance for tree protection

300.00 m2

5.00

1,500.00

11.00 No

500.00

5,500.00
EXCL

No

Earthworks
15 Allow for compacted fill as required to acheive
required levels [Provisional]
16 SITE PREPARATION & EARTHWORKS Subtotal

3,081.00 m3

65.00

200,265.00

207,265.00

CONCRETE WORKS
Footings
17 Allowance for 750 dia x 6000 deep reinforced
concrete piled footings to support abutment
[Provisional]
Support Structure

8.00 No

4,000.00

32,000.00

80.00 m2

510.00

40,800.00

19 Allow for 600 wide x 700 deep precast concrete
bridge planks to bridge deck complete
Concrete Slabs

340.00 m2

700.00

238,000.00

20 Allow for 350 thick reinforced concrete approach slab
complete
21 Allow for 180 thick reinforced topping slab complete

140.00 m2

235.00

32,900.00

340.00 m2

135.00

45,900.00

18 Allow for 350 thick reinforced concrete abutment wall

31/Jul/15

Smec Australia Pty Ltd
15053 BEST JULY
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July 2015
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ESTIMATE DETAILS

Ref

Description

Quantity

Unit

Rate

Amount

(Continued)

1.0

TYRRELL STREET HIGH LEVEL BRIDGE
22 Allow for 120 thick reinforced concrete to footpaths
and driveways complete
23 Allowance to make good and connect to existing
pedestrian footpath [Provisional]
24 Allowance for 1000 wide concrete stairs rising 2450
high for adjusted park footpath access to road
including handrail
25 6000 long driveway layback

753.00 m2

100.00

75,300.00

24.00 m2

120.00

2,880.00

1.00 No

4,200.00

4,200.00

1.00 No

800.00

800.00

26 Mass concrete kerb and gutter

335.00 m

55.00

18,425.00

27 Allow for subsoil drainage to last

335.00 m

65.00

21,775.00

28 CONCRETE WORKS Subtotal

512,980.00

RETAINING WALLS
Footing
29 1800 wide x 900 deep overall reinforced concrete
footings to retaining walls [Provisional]
Wall

262.00 m

420.00

110,040.00

30 Allow for 200 thick reinforced earth retaining wall
including 200 thick blockwork face element and free
draining backfill complete [Provisional]
31 Allow for subsoil drainage to last

393.00 m2

475.00

186,675.00

65.00

14,040.00

520.00

47,840.00

65.00

2,990.00

32 Allow for 350 thick reinforced concrete retaining walls
to abutments including free draining backfill complete
[Provisional]
33 Allow for subsoil drainage to last

216.00 m
92.00 m2

46.00 m

34 RETAINING WALLS Subtotal

361,585.00

ROAD PAVEMENTS
35 Trim and compact subgrade

2,048.00 m2

5.00

10,240.00

36 Allow for 300 thick DGS20 subbase

2,048.00 m2

38.00

77,824.00

37 Allow for 200 thick DGB20 basecourse

2,048.00 m2

25.00

51,200.00

38 AC wearing surface

2,048.00 m2

21.00

43,008.00

39 Two coat bitumen seal

2,048.00 m2

10.00

20,480.00

50.00

2,550.00

40 Allowance for connection to existing road pavement

51.00 m

41 ROAD PAVEMENTS Subtotal

205,302.00

SIGNAGE, LINE MARKING & METALWORK
Signage
42 Allowance for road signage [Provisional]

4.00 No

500.00

2,000.00

25.00

1,500.00

Line marking
43 Allowance for line marking

60.00 m

Metalwork
31/Jul/15
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ESTIMATE DETAILS

Ref

Description

Quantity

Unit

Rate

Amount

(Continued)

1.0

TYRRELL STREET HIGH LEVEL BRIDGE

44 Allowance for galvanised steel monowills handrail

274.00 m

220.00

60,280.00

34.00 m

250.00

8,500.00

3,800.00

15,200.00

Barriers
45 W Beam barrier
46 MELT terminal

4.00 No

47 SIGNAGE, LINE MARKING & METALWORK Subtotal

87,480.00

STORMWATER
48 Allowance for new stormwater kerb inlet pit including
augmentation of existing kerb and connection to
existing pipework
49 STORMWATER Subtotal

6.00 No

6,000.00

36,000.00

36,000.00

SERVICES
Electrical
50 Allowance for replacement of power pole and
reinstallation of existing power/cable infrastructure
[Provisional]
Water

6.00 No

5,000.00

30,000.00

51 Allowance for new water pipework including hangers
from the new bridge as required
Gas

30.00 m

250.00

7,500.00

52 Allowance for new gas pipework including hangers
from the new bridge as required
Comms

30.00 m

175.00

5,250.00

53 Allowance to relocate existing comms pillar [NB:
Specialist consultants required - refer to 'Tyrrell
Street Bridge Optical Fibre' trade]
Misc

2.00 No

54 Allowance for location and protection of existing
services [Provisional]
55 Allowance for augmentation to existing services
located under new road pavement to suit new levels
[Provisional]
56 SERVICES Subtotal

1.00 Item

5,000.00

5,000.00

1.00 Item

10,000.00

10,000.00

EXCL

57,750.00

LANDSCAPING
57 Allowance for topsoil and turf to affected areas

300.00 m2

35.00

10,500.00

58 LANDSCAPING Subtotal

10,500.00

TRAFFIC CONTROL
59 Allowance for traffic control :[Provisional]

1.00 Item

22,800.00

22,800.00

60 TRAFFIC CONTROL Subtotal

22,800.00

DESIGN DEVELOPMENT ALLOWANCE
61 Allowance for design development (20%)

1.00 Item

345,000.00

345,000.00
31/Jul/15
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ESTIMATE DETAILS

Ref

Description

Quantity

Unit

Rate

Amount

(Continued)

1.0

TYRRELL STREET HIGH LEVEL BRIDGE

PRELIMINARIES & MARGIN
62 Contractors Preliminaries & Margin (20%)

1.00 Item

413,768.00

413,768.00

63 CONSTRUCTION TOTAL (Excl GST)

2,483,000.00

LAND ACQUISITION & ASSOCIATED WORKS
Allow for property acquisition to the following [NB:
Provisional - Adapted from Property Valuation
Schedule supplied by SMEC Australia Pty Ltd received
29/7/15]:
64 24 Council Street, Wallsend

1.00 Item

972,000.00

972,000.00

65 27 Tyrrell Street, Wallsend

1.00 Item

500,000.00

500,000.00

66 29 Tyrrell Street, Wallsend

1.00 Item

936,000.00

936,000.00

67 Lot 6, Tyrrell Street, Wallsend

1.00 Item

205,000.00

205,000.00

68 32 Tyrrell Street, Wallsend

1.00 Item

258,750.00

258,750.00

69 34-36 Tyrrell Street, Wallsend

1.00 Item

506,000.00

506,000.00

70 PROPERTY ACQUISITION Subtotal
Allow for property access adjustment to the
following:
71 38 Tyrrell Street, Wallsend [NB: Provisional]

3,377,750.00

1.00 Item

5,000.00

5,000.00

1.00 Item

1,000.00

1,000.00

1.00 Item

1,200.00

1,200.00

Design Development Allowance
72 Allowance for design development (20%)
Preliminaries and Margin
73 Contractors Preliminaries & Margin (20%)
74 ASSOCIATED WORKS Subtotal

7,200.00

75 LAND ACQUISITION AND ASSOCIATED WORKS
TOTAL (Excl GST)

3,384,950.00

Total :

2.0

5,867,950.00

BOSCAWEN STREET HIGH LEVEL BRIDGE
DEMOLITION
1 Demolish and remove existing reinforced concrete
road bridge complete including road pavement,
supports and guardrails complete
2 Allow for temporary works to existing water main
connection during demolition
3 Allow for removal of power poles and temporary
disconnection of power lines
4 Remove existing concrete kerb
5 Remove existing pavement including AC wearing
surface
6 Remove existing concrete islands

192.00 m2

140.00

26,880.00

80.00

2,400.00

2,500.00

12,500.00

330.00 m

25.00

8,250.00

2,131.00 m2

50.00

106,550.00

7.00 No

500.00

30.00 m

5.00 No

3,500.00
31/Jul/15
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ESTIMATE DETAILS

Ref

Description

Quantity

Unit

Rate

Amount

(Continued)

2.0

BOSCAWEN STREET HIGH LEVEL BRIDGE

7 Remove existing footpath pavement

436.00 m2

50.00

21,800.00

8 Remove existing driveway crossovers

127.00 m2

50.00

6,350.00

9 Remove existing fencing and footings

75.00 m

20.00

1,500.00

10,000.00

10,000.00

10 Allowance for miscellaneous demolition works
[Provisional]
11 DEMOLITION Subtotal

1.00 Item

199,730.00

SITE PREPARATION & EARTHWORKS
Site Preparation
12 Allowance to clear site

480.00 m2

5.00

2,400.00

13 Allow for tree removal

4.00 No

1,500.00

6,000.00

14 Protection and retention of existing trees and shrubs

1.00 Item

2,000.00

2,000.00

65.00

80,990.00

Earthworks
15 Allowance for compacted fill as required to achieve
required levels [Provisional]
16 SITE PREPARATION & EARTHWORKS Subtotal

1,246.00 m3

91,390.00

CONCRETE WORKS
Footings
17 Allowance for 750 dia x 6000 deep reinforced
concrete piled footings to support abutment
[Provisional]
Support Structure

6.00 No

4,000.00

24,000.00

38.00 m2

510.00

19,380.00

192.00 m2

700.00

134,400.00

20 Allow for 350 thick reinforced concrete approach slab
complete
21 Allow for 180 thick reinforced topping slab complete

113.00 m2

235.00

26,555.00

192.00 m2

135.00

25,920.00

22 Allow for 120 thick reinforced concrete to footpaths
and driveways complete
23 Allowance to make good and connect to existing
pedestrian footpath [Provisional]
24 2500 wide driveway layback

563.00 m2

100.00

56,300.00

30.00 m2

120.00

3,600.00

2.00 No

600.00

1,200.00

2.00 No

800.00

1,600.00

18 Allow for 350 thick reinforced concrete abutment wall
[Provisional]
19 Allow for 600 wide x 700 deep precast concrete
bridge planks to bridge deck complete [Provisional]
Concrete Slabs

25 6000 wide ditto
26 Mass concrete kerb and gutter

385.00 m

55.00

21,175.00

27 Allow for subsoil drainage to last

385.00 m

65.00

25,025.00

52.00 m2

90.00

4,680.00

4.00 No

1,400.00

5,600.00

28 Concrete island infill paving
29 Pram Ramp including tactiles

31/Jul/15

Smec Australia Pty Ltd
15053 BEST JULY

Page :

5

of

8

Wallsend Floodplain Risk Management Plan Implementation Works High Level Bridges
July 2015
ORDER OF COST ESTIMATE

ESTIMATE DETAILS

Ref

Description

Quantity

Unit

Rate

Amount

(Continued)

2.0

BOSCAWEN STREET HIGH LEVEL BRIDGE
30 CONCRETE WORKS Subtotal

349,435.00

RETAINING WALLS
Footing
31 1800 wide x 900 deep overall reinforced concrete
footings to retaining walls [Provisional]
Wall

213.00 m

420.00

89,460.00

32 Allow for 200 thick reinforced earth retaining wall
including 200 thick blockwork face element and free
draining backfill complete [Provisional]
33 Allow for subsoil drainage to last

245.00 m2

475.00

116,375.00

65.00

11,895.00

520.00

23,400.00

65.00

1,950.00

34 Allow for 350 thick reinforced concrete retaining walls
to abutments including free draining backfill complete
[Provisional]
35 Allow for subsoil drainage to last

183.00 m
45.00 m2

30.00 m

36 RETAINING WALLS Subtotal

217,730.00

ROAD PAVEMENTS
37 Trim and compact subgrade

2,131.00 m2

5.00

10,655.00

38 Allow for 300 thick DGS20 subbase

2,131.00 m2

38.00

80,978.00

39 Allow for 200 thick DGB20 basecourse

2,131.00 m2

25.00

53,275.00

40 AC wearing surface

2,131.00 m2

21.00

44,751.00

41 Two coat bitumen seal

2,131.00 m2

10.00

21,310.00

50.00

2,050.00

42 Allowance for connection to existing road pavement

41.00 m

43 ROAD PAVEMENTS Subtotal

213,019.00

SIGNAGE, LINE MARKING & METALWORK
Signage
44 Allowance for road signage [Provisional]

10.00 No

500.00

5,000.00

6,250.00

6,250.00

220.00

52,580.00

250.00

2,000.00

250.00

8,750.00

3,800.00

15,200.00

Line Marking
45 Allowance for line marking [Provisional]

1.00 Item

Metalwork
46 Allowance for galvanised steel monowills handrail
47 Relocate existing bollards

239.00 m
8.00 No

Barriers
48 W Beam barrier
49 MELT terminal

35.00 m
4.00 No

50 SIGNAGE, LINE MARKING & METALWORK Subtotal

89,780.00

STORMWATER
31/Jul/15
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ESTIMATE DETAILS

Ref

Description

Quantity

Unit

Rate

Amount

(Continued)

2.0

BOSCAWEN STREET HIGH LEVEL BRIDGE
51 Allowance for new stormwater kerb inlet pit including
augmentation of existing kerb and connection to
existing pipework
52 STORMWATER Subtotal

8.00 No

6,000.00

48,000.00

48,000.00

SERVICES
Electrical
53 Allowance to relocate existing street lights including
provision of power and new footing complete
54 Allowance for replacement of power pole and
reinstallation of existing power/cable infrastructure
[Provisional]
55 Allowance to relocate existing comms pillar

1.00 No

5,000.00

5,000.00

4.00 No

5,000.00

20,000.00

2.00 No

4,000.00

8,000.00

250.00

6,250.00

1.00 Item

5,000.00

5,000.00

1.00 Item

10,000.00

10,000.00

Water
56 Allowance for new water pipework including hangers
from the new bridge as required
Misc
57 Allowance for location and protection of existing
services [Provisional]
58 Allowance for augmentation to existing services
under road to suit new levels [Provisional]
59 SERVICES Subtotal

25.00 m

54,250.00

FENCING
60 Relocate existing security gate

1.00 No

1,500.00

1,500.00

61 BARRIERS & FENCING Subtotal

1,500.00

LANDSCAPING
62 Allowance for topsoil and turn to affected areas

480.00 m2

35.00

16,800.00

63 LANDSCAPING Subtotal

16,800.00

TRAFFIC CONTROL
Traffic Control
64 Allowance for traffic control :[Provisional]

4.00 Item

11,400.00

45,600.00

65 TRAFFIC CONTROL Subtotal

45,600.00

DESIGN DEVELOPMENT ALLOWANCE
66 Allowance for design development (20%)

1.00 Item

271,000.00

271,000.00

1.00 Item

326,416.00

326,416.00

PRELIMINARIES & MARGIN
67 Contractors Preliminaries & Margin (20%)
68 CONSTRUCTION TOTAL (Excl GST)

1,950,000.00

PROPERTY ACQUISITION AND ASSOCIATED
WORKS
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ESTIMATE DETAILS

Ref

Description

Quantity

Unit

Rate

Amount

(Continued)

2.0

BOSCAWEN STREET HIGH LEVEL BRIDGE
Allow for property acquisition to the following [NB:
Provisional - Adapted from Property Valuation
Schedule supplied by SMEC Australia Pty Ltd received
29/7/15]:
69 37 Boscawen Street, Wallsend

1.00 Item

392,000.00

392,000.00

70 39 Boscawen Street, Wallsend

1.00 Item

374,000.00

374,000.00

71 PROPERTY ACQUISITION Subtotal

766,000.00

Allow for property access adjustment to the
following:
72 35 Boscawen Street, Wallsend [NB: Provisional]

1.00 Item

5,000.00

5,000.00

73 3 Harris Street, Wallsend [Ditto]

1.00 Item

50,000.00

50,000.00

1.00 Item

11,000.00

11,000.00

1.00 Item

13,200.00

13,200.00

Design Development Allowance
74 Allowance for design development (20%)
Preliminaries and Margin
75 Contractors Preliminaries & Margin (20%)
76 ASSOCIATED WORKS Subtotal

79,200.00

77 PROPERTY ACQUISITION AND ASSOCIATED WORKS
TOTAL (Excl GST)

845,200.00

Total :

3.0

2,795,200.00

GST EXCLUSIVE SUBTOTAL

Total :

4.0

CONSTRUCTION CONTINGENCY (35%)
1

Total :

5.0

GST EXCLUSIVE TOTAL
1

Total :

6.0

TYRRELL STREET BRIDGE OPTICAL FIBRE
Comms
1 Relocation and augmentation of existing Tyrrell Street
main optical fibre cable [NB: Specialist consultant
input required]

EXCL

1.00 Item

Total :
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