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Attention: Ben Rapley

RE: HOUSING REDEVLOPMENT PROGRAM, MARYLAND - EXISTING FLOOD BEHAVIOUR

BMT has been engaged to undertake a flooding assessment to assist with the DA process for 38 and 40
John T Bell Drive and 31 and 33 Matfen Close, Maryland (lots 111, 112, 116 and 117 DP 253956), herein
referred to as the “Site”.

The Site is situated near the headwaters of Shelly Creek, a tributary of Ironbark Creek. Ironbark Creek
drains into the Hunter River via Hexham Swamp, approximately 6 km downstream of the site. The Site is
elevated at around 4 — 5 m AHD and has an upstream catchment area of approximately 70 ha. Elevations
in the upper catchment reach around 50 m AHD. There is therefore potential for the proposed development
to be impacted by both regional and local catchment flooding.

The proposed redevelopment of the site is expected to consist of 8 townhouse dwellings. It is understood
that a FIA is required for the proposed works, to ensure the proposed development is compatible with the
flood risk at the site, in accordance City of Newcastle’s (Council’s) flood planning policies. It is understood
that the FIA will support the Development Application (DA) for redevelopment of the site.

This letter addresses the first stage of the flood assessment which is defining the existing flood behaviour
for both the regional and local catchment events. The scope of this work is as follows.

Stage 1: Existing Flood Behaviour:
o Review Council’s existing mainstream Hunter River regional flood information
o Develop of an XP-RAFTS hydrological model and a TUFLOW hydraulic model of the local catchment

e Present the existing flooding conditions at the study site, for mainstream Hunter River and local
catchment flood events

e Assess of any potential flood constraints associated with the future development on-site, in accordance
with Council’s flood planning policies.

Hunter River Flooding

The site is categorised as residual risk for regional flooding, which means that the area is above the 1%
AEP flood level but below the PMF level. That is, the site is subject to regional flooding, but only in very
rare events. The regional flood risk is shown in Figure 1.
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Figure1 Regional Flood Risk

There have been a number of flood studies undertaken to define Hunter River flood conditions in the Lower
Hunter with the most recent assessment being the Upgrading of Lower Hunter Flood Model at Hexham
(DHI, 2008a). Hunter River flood conditions determined in the DHL (2008a) study have been used to define
Hunter River flooding conditions for the development site. According to this report, the 1% AEP flood level
at the site is 3.8 m AHD. The flood planning level is the 1% AEP flood level plus 500 mm, meaning floor
levels would need to be to 4.3 m AHD to be at the regional flood planning level.

Local Flooding

As the catchment is small and has no defined channel upstream of the site, a direct rainfall local drainage
model was considered most appropriate for determining local flood levels, rather than a separate hydrologic
model and hydraulic model. This is because sub-catchment boundaries are difficult to define in flat and
highly urbanised terrain.

TUFLOW HPC was the modelling package adopted. The extent and key model features are shown in
Figure 2. The following sections outline the key components of the model development and results.
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Topography
The model topography has been based on LiDAR data freely available from ELVIS and captured in 2014.
The data has an accuracy of 0.3 m vertically and 0.8 m horizontally. The model extent is shown on

Figure 2 TUFLOW Model Layout Due to the use of direct rainfall modelling, the model had to extend to the
upstream catchment boundaries to ensure all rainfall was accounted for.

A 2 m grid size was adopted and SGS (sub-grid sampling) was utilised in the model in order to sample the
underlying topography data at a higher resolution. Due to the high resolution and use of SGS, no additional
topographic modifications were needed.

Roughness

The model area was delineated to represent varying roughness values across the catchment. The values
adopted are provided in Table 1 below.

Table 1 Adopted Manning’s Values

Description | Manning’s Value
High Density Residential 0.3
Roads 0.025
Medium Density Vegetation 0.08
Grass 0.035

To test the model’s sensitivity to the choice of Manning’s values, a sensitivity test was undertaken where
the Manning’s values were doubled. This takes the values out of the bounds of industry accepted ranges
for each land use, but it is a useful test. Modelled water levels increased by up to 25 mm on the site due
to the doubled roughness values. Given that the flood planning level for Newcastle includes a 500 mm
freeboard, a variance of 25 mm is not considered particularly sensitive. As the original selection of
Manning’s values are generally accepted as reasonable, they have been adopted.

Structures

Local drainage is important in determining flood levels where flooding is dominated by localised runoff and
overland flow. The local pit and pipe network, provided by Council, was therefore added to the model. The
pit and pipe data has limitations and inaccuracies. Regardless it is considered more appropriate to include
the pit and pipe network with assumptions, rather than excluding it. For example, invert levels were not
known so it was assumed that the obverts lay 500 mm below the ground level (that is, the pipes had 500mm
of cover). This allowed inverts to be estimated and adjusted based on the ground surface elevations, which
was needed to ensure continuity in the pipe network.
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Boundaries

The TUFLOW ARR tool was used to create the rainfall csvs based on point temporal patterns. Point
temporal patterns were used due to the small size of the upstream catchment, as per ARR 2019.

The rainfall excess method was used for losses and the Probability Neutral Burst Initial Loss was applied.
For durations where an initial loss wasn't available from the ARR Data Hub’, the initial loss for the next
largest duration was used (eg. used the 60 min loss for durations shorter than 60 mins). The continuing
losses as suggested by the ARR Data Hub, were multiplied by 0.4, as recommended for NSW.2 For
residential areas, it was assumed 40% of the area was impervious. No losses were applied for hard
surfaces.

The 5% AEP, 1% AEP, 1% AEP with climate change and PMF events were simulated.

For the 1% AEP, durations up to 360 minutes and all temporal patterns were simulated. The critical
durations for the site were found to be the 15 and 20 minute storms. Only the 15 and 20 minute storm
durations were simulated for further events.

Climate change was estimated based on ARR 2019. The year 2090 and RCP 6 was adopted.

The PMF rainfall was calculated based on the generalised short duration method due to the short critical
durations.

Results

Design flood simulations were undertaken for the 5% AEP, 1% AEP, 1% AEP plus climate change and
PMF design events. Modelled peak flood depths have been mapped for each event and are attached as
Figure A-1, A-2, A-3 and A-4.

There is overland flow that flows across the site from south to north, consistent with higher ground levels
along Matfen Cl compared to John T Bell Dr. For the 1% AEP event, depths on Site due to the overland
flow reach up to 0.2 m but are primarily less than 0.1 m and peak flood levels on Site range between 4.3 -
5 m AHD.

The combination of flood depths and flood velocities can be used to assess the risk to property and life
based on the physical flood behaviour. Situations in which flood depths are shallow, but velocities are high
can be just as critical as situations where flood depths are large, but velocities are low. The combination of
flood depths and flood velocities (v*d) is defined as the flood hydraulic behaviour. Different values, or
thresholds, for flood hydraulic behaviour help to categorise the risk to life of people exposed to the flood,
either directly as pedestrians, or indirectly inside a vehicle, or inside a building/structure. The hydraulic
behaviour also aids in the categorisation of risk to property. Newcastle Council has a set of Hydraulic
Behaviour Thresholds that are detailed in Section 4.01 of the Development Control Plan (DCP) 2012.

" The ARR Data Hub is an online tool that allows access to the design inputs required to undertake flood estimation in Australia
using ARR 2019 methodology: https://data.arr-software.org/about

2 NSW Office of Environment and Heritage, 2019, Floodplain Risk Management Guide Incorporating 2016 Australian Rainfall and
Runoff in studies
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Risk to Property

The hydraulic behaviour thresholds (and the flood depth and velocity relationships that define them) as
defined in Council’s DCP are described in Table 2 along with the subsequent risk to property definition.
They are not inherently tied to a size or likelihood of flood, but rather, they describe the stability of a chosen
object (e.g. a type of building construction) in water of a certain depth and velocity. The risks to property
criteria are determined based on 1% AEP flood conditions and shown in Figure A-5.

Table 2  Definition of Hydraulic Behaviour Thresholds (The City of Newcastle, 2012)

Hydraulic Velocity-Depth Relationship Risk to Property

Behaviour

Threshold
H1 v<05m/s,d<03m P1 - Parked or moving cars remain stable
H2 v<2m/s,d<0.8m,v*d<(3.2-4%d) P2 - Parked or moving heavy vehicles

remain stable

H3 v<2m/s,d<2m,v'd<1 P3 - Suitable for light frame construction
H4 v<25m/s,d<25m,vd<25 P4 - Suitable for heavy frame construction

or structural reinforcement

H5 Remaining areas P5 - Hydraulically unsuitable for normal
building construction

With reference to Figure A-5, the hydraulic behaviour classification across the Site is H1 for the 1% AEP
event. This results in a risk to property classification at the Site of P1 and is indicative of no risk to
construction for the 1% AEP event.

Risk to Life

In addition to hydraulic behaviour, risks to life are influenced by the warning time of the particular flooding
mechanism (i.e. flash, river or ocean flooding), as well as the availability of an evacuation route. Generally,
evacuation can be expected from areas that are under threat from river or ocean flooding due to the
increased warning time allowing people to mobilise and leave. As such, the risks to life in areas affected by
river and ocean flooding is considered low. Flash flooding, however, can represent a significant risk, as
there is generally little time to respond or indeed evacuate. If there is an evacuation route available, which
consists of a continuously rising route to flood free land (above the PMF level), then the risks in flash flood
situations are less than if no route was available (requiring either shelter-in-place, or evacuation through
floodwaters — neither of which are recommended).

Risks to life categorisation adopted by Council has been developed by considering both the time available
for evacuation, rising land access and the hydraulic behaviour, as presented in Table 2. The risks to life
criteria are determined based on PMF conditions. The extreme flood condition is adopted when considering
risk to life as the NSW Floodplain Development Manual is explicit in requiring risks to life to be considered
and managed over the full range of flood events (i.e. up to the most extreme conditions, or the PMF).
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Table 3  Risk to Life Hazard Categories (adopted at the PMF level)
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Where:

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 local Maryland Creek catchment.

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 suitable for
wading or heavy vehicles i.e. hydraulic threshold does not exceed H2. On-site flood refuge
not necessary and normal light frame residential building 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 suitable for wading or heavy vehicles i.e.
hydraulic threshold does not exceed Hz. On-site flood refuge not necessary and normal light
frame residential buildings appropriate.

L4  Short duration flash flooding with no warning time and enclosing waters during the PMF not
suitable for wading or heavy vehicles i.e. hydraulic threshold exceeds Hz. Onsite refuge is
necessary and if hydraulic threshold exceeds Hs, 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 Hs. The risk to life is
considered extreme and the site is unsuitable for habitation, either residential or short stay.

The hydraulic behaviour thresholds for the PMF event for the Site are shown in Figure A-6. The hydraulic
classification across most of the Site is defined as H2 - H3 for the PMF event.

The Site will become inundated at the PMF event with hydraulic category classed as H2 to H3, translating
to a risk to life category of L4. According to the guidelines in the DCP, this means that onsite flood-free
refuge is necessary.
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Planning Levels

Flood depth and levels for each lot are summarised below. Depths provided are the maximum for the lot.
Flood levels are provided as a range as there is a gradient in flood levels across each lot. The higher levels
are on the southern sides of the lots. The lot numbers are shown on the results figures for reference.

Table 4 Flood Planning Levels
Peak 1% AEP Flood

Peak 1% AEP | Planning Level (Peak

Source (Local or

Depth (IV:aximum on Flood Level level plus 500 mm Regional Flooding)
ot) Range freeboard)
111 01m oaem 4.8—5.1mAHD Local
12 0.4m o som 4.8-5.1m AHD Local
116 0.15m aom 5.2 5.5 m AHD Local
17 01m e om 5.2 - 5.5 m AHD Local

The peak flood levels and peak planning levels for each of the units is tabulated below, based on the current
concept design as included as an attachment to this letter.

Table 5 Flood Planning Levels at Units
Peak 1% AEP Flood

Planning Level (Peak | Peak PMF Level

Level level plus 500 mm
freeboard)
1 4.6 m AHD 5.1 m AHD 5.1 m AHD
2 4.6 m AHD 5.1 m AHD 5.1 m AHD
3 4.6 m AHD 5.1 m AHD 5.1 m AHD
4 4.6 m AHD 5.1 m AHD 5.1 m AHD
5 4.7 m AHD 5.2 m AHD 5.4 m AHD
6 5.0 m AHD 5.5 m AHD 5.7 m AHD
7 5.0 m AHD 5.5 m AHD 5.7 m AHD
8 5.0 m AHD 5.5 m AHD 5.7 m AHD
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Conclusions

The Site at 38 - 44 John T Bell Drive and 31 - 35 Matfen Close, Maryland (Lot 111, 112, 116 and 117, DP
253956), has low flood risk from regional mainstream Hunter River flooding, with the Site becoming only
partially inundated in the 1% AEP event based on Council’s existing flood information. To assess the
potential for local catchment flash flooding at the Site, a TUFLOW direct rainfall hydraulic model was
developed. Freely available LiDAR aerial survey tiles (with a vertical accuracy of 0.3 m) were used to define
the topography within the TUFLOW model.

The modelling has demonstrated that the Site will become inundated during 1% AEP and PMF design local
flood events. For the local 1% AEP, flood depths on Site reach up to 0.2 m but are primarily less than 0.1
m. Peak flood levels on Site range between 4.3 - 5 m AHD.

Flood levels associated with the proposed development should be constructed at or above the Flood
Planning Level (FPL). Garage floor levels should be no lower than the 1% AEP flood event and large
floatable objects and vehicles should not be stored within the areas classified as a H2 hydraulic behaviour
threshold for the 1% AEP event. Council defines the FPL as the 1% AEP design flood level with a 0.5 m
allowance for freeboard. The FPL applicable to the development varies across the site. Onsite flood-free
refuge is necessary during a major flood event due to the Risk to Life Hazard category.

If you have any queries regarding this letter, please do not hesitate to contact the undersigned.

Yours Faithfully

Zita Dore
Associate Principal Flood Engineer
BMT
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Glazed Doors

Element ID D01 D02 D03

Quantity 15 6 1

Height 2,100 2,100 2,100

Width 2,200 1,000 2,200
—

Glazed Windows

Element ID W01 Wo2 W03 W05 W06 W07 W08 W09
Quantity 20 8 13 2 6 6 4 1

Height 1,200 900 1,200 900 2,100 1,200 2,000 600
Width 1,500 1,500 900 2,100 1,500 2,500 900 900
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