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INTRODUCTION

1

INTRODUCTION

1.1

General
BMT WBM was commissioned by Byron Bay West Landowners Association (BBWLA) to investigate
the flood impacts associated with the development of a parcel of land located within the Belongil
Creek catchment, west of the township of Byron Bay. The development area, shown in Figure 1-1,
includes the following lots:
•

1//201626, 1//520063, 1//542178, 1//780242;

•

2//542178, 2//818403;

•

5//622736;

•

6//622736;

•

227//755695; and

•

229//755695.

Using a 1D/2D hydraulic of the Belongil Creek catchment, a flood impact assessment for the
proposed development has been completed. As part of the study; the flood behaviour for the existing
catchment state and proposed future catchment state, including the proposed development have
been defined for the 20 and 100 year Average Recurrence Interval (ARI) and Probable Maximum
Flood (PMF) events, including climate change allowances for increases in sea level and rainfall
intensity. In addition, the flood impacts resulting from the proposed development have been assessed
on the peak 20 and 100 year ARI flood event levels. This report documents the findings of these
assessments.

1.2

Site Description
As shown in Figure 1-1 the development area is located west of the township of Byron Bay. The area
is bordered by Ewingsdale Road to the north and Belongil Creek to the east. The southern and
western borders of the development area are located, on average, 500m north of the main creek
channel of Belongil Creek. Traversing the site, from north west to south east, there is a drainage flow
path connecting the West Byron industrial estate and Belongil Creek.
Belongil Creek has a total catchment area of approximately 23km2 upstream of the main crossing of
Ewingsdale Rd, adjacent to the north eastern boundary of the development area. The critical design
storm duration for the creek catchment identified during the Belongil Creek Flood Study (SMEC,
2009) is approximately 12 hours. The critical storm duration represents the design storm duration
which results in the greatest flood flows for a given catchment location. Strongly related to the
upstream catchment size and geometry, typically small catchments are more prone to flooding during
short duration storms while for large catchments longer durations will be more critical.
Currently, industrial and residential developed is located across Ewingsdale Rd to the north of the
site, while the remainder of the adjacent properties (to the west, south and east) are predominantly
forested. Within the study area, the site is mostly cleared apart from dense vegetation predominantly
aligned with the various lot boundaries and existing drainage flow paths.
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This assessment is investigating the possible development of the site for a possible combination of
residential, commercial and industrial use. Figure 1-1 identifies the property boundary for the
proposed development.
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2.1

State Government

2.1.1

Floodplain Development Manual

2-1

The Floodplain Development Manual (NSWG, 2005), together with a number of subsequent
floodplain risk management guidelines and policies, is the State Government’s guidelines relating to
the management of flood liable land. The objectives of the Floodplain Development Manual include
the following:
•

Reduce flood risk and flood damages (and associated losses) to property and infrastructure in
the existing community;

•

Manage the risk to critical infrastructure, during and after a flood event to ensure it is available in
a suitable form as and when required;

•

Ensure future development is controlled in a manner compatible with the flood risk;

•

Manage the flood risk to future infrastructure to reduce potential damages;

•

Protect and where possible enhance the river and floodplain environment and be consistent with
the objectives of relevant State Government policies;

•

Satisfy the objectives and requirements of the Environmental Planning and Assessment Act,
1979 (EP&A Act);

•

Ensure that the management plan has the support of the local community; and

•

Ensure actions arising out of the management plan meet with Ecologically Sustainable
Development (ESD) principles, are socially sustainable, economic, and maximise positive and
minimise negative impacts.

Further to this, the NSW Department of Planning (DoP) is currently finalising a draft model clause for
development on flood prone land to include in Standard Instrument Local Environmental Plans
(LEPs). The Draft Clause 7.3 states:
“Development consent must not be granted to development on land to which this clause applies
unless the consent authority is satisfied that the development:
(a) Is compatible with the flood hazard of the land, and
(b) Will not significantly adversely affect flood behaviour resulting in detrimental increases in
the potential flood affectation of other development or properties, and
(c) Incorporates appropriate measures to manage risk to life from flood, and
(d) Will not significantly adversely affect the environment or cause avoidable erosion, siltation,
destruction of riparian vegetation or a reduction in the stability of river banks or
watercourses, and
(e) Is not likely to result in unsustainable social and economic costs to the community as a
consequence of flooding.”

G:\ADMIN\B17404.G.BMC_BELONGIL_FIELDS\R.B17404.001.03.DOC

PLANNING CONSIDERATIONS

2-2

Although these recommendations are in draft form and not yet included in Byron Shire Council (BSC)
LEP, we have included them here for consideration during the processes of designing the West
Byron development footprint.

2.1.2

Climate Change Policy

2.1.2.1 Sea Level Rise
In July 2009, DECCW published the NSW Sea Level Rise Policy Statement (DECC, 2009), to be
adopted for planning decisions accounting for climate change. The guideline specifies sea level rise
values of 0.4 and 0.9 metres to be adopted for planning decisions to 2050 and 2100 respectively.
These are in line with those adopted by the BSC Climate Change Strategic Planning Policy (BSC,
2009) as outlined in Section 2.2.2 below. The climate change scenario adopted for this assessment
includes for an allowance of sea level rise of 0.4 and 0.9 metres consistent with DECCW’s policy.
In August 2010, DECCW published the NSW Coastal Planning Guideline: Adapting to Sea Level Rise
(DECCW, 2010). The document provides guidance regarding appropriate development planning and
development in coastal areas in light of future sea level rise projections. The proposed lot layout for
the West Byron site complies with this draft guideline.

2.1.2.2 Extreme Event Rainfall Intensity
Similar to the sea level rise guidelines, DECCW has released estimates for changes in rainfall
intensity for extreme rainfall event. These estimates were assessed by the CSIRO and documented
in the NSW Climate Change in Australia series (CSIRO, 2007). A summary of the main findings
documented in the climate change series of reports are also listed in Practical Considerations of
Climate Change (DECC, 2007).
Based on the CSIRO assessment, it is predicted that for the Northern Rivers of NSW, in which the
Belongil Creek catchment is located, extreme event rainfall intensities (based on a 40 year ARI, 1 day
rainfall event) are likely to change within the following range (CSIRO, 2007) and (DECC, 2007):
•

2030 (-10% to +5%); and

•

2070 (+5% to +10%).

The climate change scenario adopted for this Flooding Report uses an increase in rainfall intensity
of 10% consistent with the upper range of DECCW’s guideline value above for the 2070 timeframe.

2.2

Local Government

2.2.1

Development Control Plan
The Byron Shire Council Development Control Plan (BSC, 2002) specifies the flood related
requirements for new development application within the Byron Shire. The objective of the
Development Control Plan (DCP) in relation to flooding is listed as:
•

To reduce the impact of flooding and flood liability on individual owners and occupiers;

•

To reduce private and public losses resulting from flooding;
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•

To ensure that all development and building proposals on flood liable lands are considered by
Council, taking into account social, economic and ecological issues, as well as flooding
considerations to ensure floodplains are not unnecessarily sterilized and development not
unreasonably restricted by virtue of the land being liable to flooding; and

•

To provide guidelines for determination of the merits of development on flood liable lands as
required by section 79C(a)(iv) of the Environmental Planning and Assessment Act 1979.

To meet these objectives, assessments for proposed developments are required to demonstrate:
•

That the development will not increase the flood hazard or flood damage to other properties or
adversely affect flood behaviour;

•

That the proposed development will not unnecessarily reduce flood storage in the flood plain;

•

That the structural characteristics of the proposed building or work and its ability to withstand the
force of flowing flood waters, including buoyancy forces and impact by debris; and

•

An adequate flood evacuation/contingency plan has been developed showing that the proposed
development does not involve risk to life, human safety, property or the environment in time of
flood.

Within the DCP, the 100 year ARI design event is listed as the flood event which should be used to
assess the above listed items. This design event selection has however been superseded for local
planning purposes. Based on advice from BSC, the 100 year ARI design event, including climate
change allowances specified in the Climate Change Strategic Planning Policy (BSC, 2009), should be
used for the above flooding assessments.

2.2.2

Climate Change Policy

2.2.2.1 Sea Level Rise
In June 2009, BSC published their Climate Change Strategic Planning Policy (BSC, 2009), which
included guidelines on sea level rise values to be adopted for Flood Studies and Floodplain
Management Plans. Consistent with state government policy, the following BSC policy recommends
the use of sea level rise values of 0.4 and 0.9 metres for the 2050 and 2100 planning horizons.
The adopted values are based on the second most extreme climate change development storyline,
emission scenario ‘A2’. The guideline values account for the estimated global mean (IPCC, 2007),
predicted regional variation (CSIRO, 2009) and accelerated ice sheet contribution (IPCC, 2007) to the
increase in sea level.
The climate change scenario adopted for this study uses sea level rise values of 0.4 and 0.9 metres
consistent with Council’s guideline values.

2.2.2.2 Extreme Event Rainfall Intensity
BSC’s Climate Change Strategic Planning Policy (BSC, 2009) also included guidelines on increases
in rainfall intensity to be adopted for Flood Studies and Floodplain Management Plans. These are
10% and 30% for the 2050 and 2100 planning horizons.
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The policy document references these allowances from DECCW’s Practical Considerations of
Climate Change (DECC, 2007) report. However it is noted that these values differ from the estimates
specific to the Northern Rivers region of NSW quoted in the same document, which predict an
increase of up to 10% in rainfall intensity.
The climate change scenario adopted for this study uses an increase in rainfall intensity of 10%
which is not consistent with Council’s guideline value for the 2100 timeframe, but is consistent with
advice from DECCW (see Section 2.1.2) and is understood to the benchmark for state government
policy, adopted in August 2010.

2.2.3

Belongil Creek Flood Study
As part of the Belongil Creek Flood Study (SMEC, 2009), flood planning levels were defined which
include allowance for climate change related increases in rainfall intensity and sea level rise.
The proposed flood planning levels included:
1

“Belongil Large Development Flood Planning Level”: Applicable to large scale developments,
major infrastructure upgrades, new land releases, rezonings and subdivisions; and

2

“Belongil Minimum Small Development Flood Planning Level”: Applicable for infill development
within existing residential and commercial/industrial zones.
Table 2-1

Belongil Creek Flood Study Flood Planning Levels

Flood Planning
Level

Development Applicability

Flood Planning Level

Belongil
Minimum Small
Development
Flood Planning
Level

Applicable for infill development
within existing residential and
commercial/industrial zones

100 year ARI design peak flood level
including
10% increase in rainfall intensity
0.4m sea level rise
0.5m freeboard

Belongil Large
Development
Flood Planning
Level

Applicable to large scale
developments, major infrastructure
upgrades, new land releases,
rezonings and subdivisions

100 year ARI design peak flood level
including
30% increase in rainfall intensity
0.91m sea level rise
0.5m freeboard

Based on the development applicability criteria, specified in Table 2-1, the “Belongil Large
Development Flood Planning Level” should be used to define floor levels in the West Byron
development.
Review of the climate change contributions associated with the “Belongil Large Development Flood
Planning Level” have identified that the rainfall intensity parameter inputs adopted by the Belongil
Creek Flood Study (SMEC, 2009) are not consistent with NSW State Government guideline values
and as such have not been adopted for this flood impact assessment. Instead, values consistent with
state government guidelines have been used.
The flood planning level which has been adopted for this study are based on the 100 year ARI
design peak flood level including a 10% increase in rainfall intensity, 0.90m sea level rise and
a 0.5m freeboard allowance.
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3.1

Belongil Creek Flood Study (SMEC, 2009)

3-1

As part of the Belongil Creek Flood Study (SMEC, 2009), BSC commissioned SMEC to develop a
1D/2D TUFLOW model of the Belongil Creek catchment. This model utilises a 10 metre grid
resolution and was calibrated to the 1974 and 1984 flood events and further validated using the 2003
flood event. This model has been used as the base model for this investigation.

3.2

Model Update (BMT WBM, 2010)
Prior to using the Belongil Creek flood model (SMEC, 2009) for the development assessment, review
of the model input and structure were undertaken. During the model review, various issues were
identified associated with the 1d channel representation within the 1D/2D TUFLOW model. The
identified issues related to:

3.2.1

1

The connectivity of adjacent 1d elements within the model;

2

The over representation of floodplain storage in the 1d/2d model due to the inappropriate usage
of 1d cross section which included both creek and floodplain details, instead of creek in-bank
survey only;

3

Model bathymetry adjacent to the railway line and Ewingsdale Road crossings of Belongil Creek;
and

4

1d model output representation.

1d Element Connectivity
In various locations within the Flood Study model, issues were identified with the connectivity of
neighbouring 1d elements. Specific to the development site, it was discovered that the drainage
flowpath traversing the site from northwest to southeast was not connected to the 1d element
representing Belongil Creek. This lack of connectivity resulted in elevated flood levels within the
drainage channel and does not represent the hydraulic behaviour within this area of the Belongil
Creek floodplain.
Comparisons between the peak 100 year ARI flood level results indicate that correcting this issue in
the model configuration lowers flood levels within the drainage channel considerably. Within the
adjacent Belongil Creek floodplain, flood levels are not significantly altered. The negligible effect on
the greater Belongil Creek floodplain level is due to the relatively small volume of flow from the
drainage channel compared with the overall flow volume in the greater Belongil Creek floodplain.
The localised impact of this model error is most evident during events experiencing lower
downstream tailwater conditions when catchment runoff is the dominant source of flood inundation
and subsequent flood level impacts are not ‘drowned out’. Figure 3-1 identifies the location of the
connectivity error in the southeast corner of the development site. A full review of 1d element
connectivity has been undertaken and model configuration corrected where errors were identified.
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Figure 3-1

3.2.2

1D Element Connectivity Error

1d Element Storage
It is common practice to include 1D nesting within a 2D hydraulic model where the grid resolution of
the 2D domain is too large to accurately represent the hydraulic feature being modelled. The
TUFLOW model developed for the Belongil Creek Flood Study (SMEC, 2009) uses this model
configuration to represent the main creek channel and minor tributaries of Belongil Creek.
Review of the 1d element cross section data which has been used for the 1D/2D nesting has found
that storage within some floodplain regions of the model has been significantly over represented. On
average, the 1d cross section data used in the Flood Study model exhibited storage widths double
the width of the actual creek section it was representing. As such, the floodplain storage in these was
areas were being represented twice in the model, both in the 2d and 1d model domains. This over
representation of storage results in reduced flood levels. Plan A and B shown below, illustrate correct
and incorrect storage representation in a 1D/2D TUFLOW model.
Where floodplain storage has been over represented in the model, the 1d cross section data has
been updated. Testing using the Flood Study 100 year ARI event S2 climate change scenario
indicates that this modification to the 1d cross section data results in slight increases in peak flood
levels in the study area (up to 40mm).
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Model Bathymetry
Sensitivity testing of the Belongil Creek Flood Study model using existing climate parameters (i.e. no
allowance for increases in rainfall intensity and sea level) identified erroneous creek bathymetry input
adjacent to the railway line and Ewingsdale Road crossings of Belongil Creek.
The erroneous data resulted in a discontinuous creek flowpath with raised bathymetry levels
upstream of the above mentioned structures. For example, approximately 30m upstream of the
Ewingsdale Road crossing, the modelled creek bathymetry included a line of raised cells across the
main creek channel with an approximately elevation of 1.2 mAHD. Both upstream and downstream of
these cells, the model bathymetry is approximately 0 mAHD.
Site visit investigations have identified that this model bathymetry does not represent the existing
catchment condition and the model bathymetry has been updated to refine elevations in these
locations. Assessment of the impacts resulting from this model update show that peak design flood
levels are relatively insensitive to this change, predominantly due to the high downstream boundary
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conditions (accounting for design storm tide and climate change related sea level rise), drowning out
the lower Belongil Creek catchment runoff flood behaviour.

3.2.4

1d Model Output
In addition to the above model updates, review of the Flood Study model found that mapping of the
1d elements used a routine which did not provide sufficient output resolution for this study (TUFLOW
command “WLL Approach == Method A”). This routine maps the 1d flood levels and extent over the
entire 1d domain, rather than just the inundated portion of the cross-sections. This routine was
updated to a more accurate approach for mapping the 1d inundation extent taking into account the
underlying cross-section topography (TUFLOW command “WLL Approach == Method B”). This only
affects the mapped output, not the underlying hydraulics or model calculations. Within the study area
this model update mainly affects results for the drainage network traversing the site.

BMT WBM (2010)

SMEC (2009)
Figure 3-2

3.3

1D Model Output Update

Modelling Scenarios
As part of this assessment two scenarios were modelled, including the:
•

Existing Case Scenario: Using the updated Belongil Creek flood model as described in Section
3.2; and

•

Developed Case Scenario: Requiring the update of the existing case model with the features
representing the proposed development of the site.

Comparisons between the peak flood levels for each of these scenarios have used to identify the
impact of the development of the West Byron site on the existing flood levels.
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Model Boundary Conditions
As input data to the TUFLOW flood model, model boundary conditions including catchment inflows
and ocean water level information is required.
Catchment inflows are typically calculated using hydrology modelling. Hydrology models use defined
catchment parameters/delineation and rainfall inputs to calculate resultant catchment runoff. As part
of the Belongil Creek Flood Study (SMEC, 2009) a hydrology model was developed using the
modelling software RAFTS. The developed model was used to calculate catchment runoff resulting
from a range of design flood events including various increases in rainfall intensity values
representing climate change allowances. This RAFTS hydrology model was also used to derive
catchment inflows for this assessment, however the climate change allowances were varied (see
Section 3.4.1 below).
Downstream ocean boundary conditions for the Belongil Creek Flood Study (SMEC, 2009) were
defined based on a combination of a mean spring tide, storm surge and rise in sea level resulting
from climate change. The peak of the downstream ocean boundary was timed to coincide with the
peak freshwater outflows from the Belongil Creek catchment. This approach was also adopted for this
assessment.

3.4.1

Climate Change Allowances
As part of the Belongil Creek Flood Study (SMEC, 2009), a number of flood events were simulated
which all included various climate change inputs. Based on these design flood simulations, two
development control flood planning levels were proposed. The proposed flood planning levels
included:
1

“Belongil Minimum Small Development Flood Planning Level”: Applicable for infill development
within existing residential and commercial/industrial zones.

2

“Belongil Large Development Flood Planning Level”: Applicable to large scale developments,
major infrastructure upgrades, new land releases, rezonings and subdivisions.

The modelled events and proposed flood planning levels, listing the climate change inputs are listed
in Table 3-1.
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Table 3-1

Belongil Creek Flood Study Climate Change Allowances
Climate Change Allowances

Event

Rainfall Intensity Increase
(%)

Sea Level Rise
(m)

5 Year ARI Design Scenario 2

10

0.40

10 Year ARI Design Scenario 2

10

0.40

20 Year ARI Design Scenario 2

10

0.40

100 Year ARI Design Scenario
2

10

0.40

100 Year ARI Design Scenario
4

30

0.91

Belongil Minimum Small
Development Flood Planning
Level

100 Year ARI Design Scenario 2 Peak Flood Level + 0.5m
freeboard

Belongil Large Development
Flood Planning Level

100 Year ARI Design Scenario 4 Peak Flood Level + 0.5m
freeboard

Although the Belongil Creek Flood Study (SMEC, 2009) has been adopted by Byron Shire Council, a
subsequent Flood Risk Management study endorsing the above listed proposed flood planning levels
is yet to be commissioned.
Review of the adopted climate change inputs from the Belongil Creek Flood Study (SMEC, 2009)
have identified that the rainfall intensity increase for the “100 Year ARI Design Scenario 4” does not
correspond with equivalent State Government guideline recommendations. The scenario adopts a
climate change related increase in rainfall of 30%, contrary to recommendations for Northern NSW
indicating a projected rainfall intensity increase of up to 10% by 2070 (DECC, 2007).
Due to this discrepancy, the “Belongil Large Development Flood Planning Level” has not been
adopted for this flood impact assessment. Instead flood planning levels consistent with state
government guidelines have been used. The flood planning levels used for this assessment have
been based on the 100 year ARI event with climate change allowances listed in Table 3-2.
Shown in Table 3-2, no rainfall intensity increases have been accounted for during the PMF
modelling. This assumption is based on the findings of a recently published Bureau of Meteorology
(BoM) study, “Climate Change and Probable Maximum Precipitation”. Summarised below:
“The basic assumption behind Probable Maximum Precipitation (PMP) estimation is the
occurrence of maximum moisture availability together with maximum storm efficiency. Therefore,
to answer the question whether climate change could lead to increased PMP estimates, it is
reasonable to start by assessing these two factors based on observations and climate model
data. Based on likely changes to maximum moisture and maximum storm efficiency, our
investigations did not lead us to conclude that PMP estimates would definitely increase under a
warming climate” (BoM, 2009).
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Table 3-2

West Byron Study Model Scenarios
Climate Change Allowances

Event

Rainfall Intensity
Increase (%)

Sea Level Rise
(m)

20 Year ARI Design Event

10

0.40

100 Year ARI Design Event

10

0.90

Probable Maximum Flood (PMF) Design
Event

0

0.90

100 Year ARI Design Event Peak Flood Level +
0.5m freeboard

Flood Planning Level

3.5

Model Output
Model output documenting peak flood level, depth, velocity depth product (flow) and hazard have
been assessed as part of this study. The criteria used to define the flood hazard categories is shown
in Figure 3-3.
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Hazard

2.0
H az
l
Leve
ard
en
Dep
den

1.0

t on
C
Site

Velocity (m/s)

1.5

0.0
0.0

0.5

s

Low
Hazard

ition
on d

0.5
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1.5
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Figure 3-3

3.6

Flood Hazard Definition

Site Development
Concept design plans for the site development have been proposed, shown in Figure 3-4. This
design was prepared accommodating for the management of a variety of factors including; land use
planning, ecology, stormwater and flooding criteria.
In terms of flooding constraints, the following items were considered during the development of the
preliminary design:
•

The design layout for the site maintains the existing major flow paths across the site. To
accommodate for a high flow/low flow design, the drainage channel traversing the site from north
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west to south east has been allocated a channel width of 30m (current width ≈10m). This design
has benefits in terms of flood management whilst also providing water quality treatment
opportunities which will assist to improve the water quality which currently flows through the site
(originating from the Arts and Industrial Estate upstream from the West Byron site).
•

Development scenario testing for the study area found that potential filling of areas classified as
high flood hazard (Figure 3-3 and Figure 4-9) should be avoided, as the filling of these areas
may potentially result in offsite flood impacts.

•

Proposed fill levels include a 500m freeboard above the 100 year ARI event peak flood level.
Across the majority of the site this requires fill levels to be 3.2 mAHD, the exception being the
areas adjacent to the floodway traversing the site. These proposed fill levels result in ground
levels greater than the PMF event peak flood level.
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EXISTING CASE FLOOD BEHAVIOUR
Modelling of the existing case 20 and 100 year ARI and PMF events, including the climate change
allowances listed in Table 3-2, has been undertaken. A brief summary of the results is outlined below
and are shown in Figure 4-1 to Figure 4-9.
The model results indicate significant inundation of the existing Belongil Creek catchment in all
events. Assessment of the flood behaviour has identified that flood levels within the study area are
dominated by the major embankments associated with the railway line and Ewingsdale Rd which
traverse the lower catchment. The West Byron site is located upstream of this flow control in an area
which is predominantly dominated by flood storage. Due to the downstream flow control associated
with Ewingsdale Rd, the peak flood levels across the West Byron development site exhibit little flood
gradient resulting from catchment flooding. With the exception of the drainage channel that traverses
though the site from north west to south east, peak flood levels for the assessed events range from:
•

20 Year ARI Event - Eastern site boundary = 2.34 mAHD;

•

20 Year ARI Event - Western site boundary = 2.36 mAHD;

•

100 Year ARI Event - Eastern site boundary = 2.59 mAHD;

•

100 Year ARI Event - Western site boundary = 2.62 mAHD;

•

PMF Event - Eastern site boundary = 3.17 mAHD; and

•

PMF Event - Western site boundary = 3.18 mAHD;

Within the drainage channel traversing the site, local flows originating from the Industrial Estate to the
north of Ewingsdale Rd result in peak flood levels greater than those in the greater Belongil Creek
floodplain downstream. At the upstream end of the drainage channel, adjacent to Ewingsdale Rd the
peak flood levels for the assessed events range from:
•

20 Year ARI Event = 3.00 mAHD;

•

100 Year ARI Event = 3.11 mAHD; and

•

PMF Event = 3.80 mAHD.

Due to the location of the West Byron site within the floodplain storage area of the Belongil Creek
catchment, flood velocities within the site boundary are typically very low. Along the southern
boundary flow velocities are less than 0.05m/s during both the 20 and 100 year ARI events. Along the
eastern boundary, due to the close proximity to Belongil Creek, flood velocities are greater than along
the southern boundary, though are still generally less than 0.1m/s. Within the main Belongil Creek
channel and the drainage channel traversing the site, peak flow velocities are between 0.5 and 1m/s.
Within the West Byron site approximately 60% of the site remains flood free for the assessed 100
year ARI event (including climate change allowance). Flood depths with the inundated regions range
up to 2m depending on ground elevation.
Flood hazard has been defined based on flood depth/velocity criteria shown in Figure 3-3. Based on
this criteria, a large portion of the flood prone area of the West Byron site is classified at ‘Medium’
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hazard (hazard condition dependant on site conditions). Along the site boundaries however, areas of
high hazard also exist, these are shown in Figure 4-8 and Figure 4-9.
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DEVELOPED CASE FLOOD BEHAVIOUR
Modelling of the developed case scenario for the 20, 100 year ARI and PMF events was undertaken.
The developed case model includes all the features described in Section 3.6.
Summarising the main design features included in the proposed design:
•

Filling of areas has been restricted largely to areas classified as low/medium flood hazard to
minimise the potential for offsite flood impacts.

•

Proposed fill levels include a 500m freeboard above the 100 year ARI event peak flood level
(finished Level = 3.2m AHD).

•

The drainage channel traversing the site has been allocated has be allocated a channel width of
30m (current width ≈10m). This allows for the design of a high flow/low flow channel crosssection.

These features result in a development design which has minimal adverse impact on the flood
behaviour within the Belongil Creek catchment. The flood model results for the developed case
scenario are shown in Figure 5-1 to Figure 5-9. These results are largely equivalent to the existing
case flood behaviour, though with a slightly reduced flood extent in areas where catchment filling is
proposed.
Assessment of the developed case scenario for the full range of flood events highlight that the
proposed site filling to 3.2 mAHD results in all proposed developable areas being flood free for all
flood events, including the PMF event.
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IMPACTS OF PROPOSED DEVELOPMENT
Impacts resulting from the proposed development of the West Byron site have been calculated by
subtracting the peak flood level results from the developed case scenario from the existing case.
The flood impact assessment results indicate that the developed case flood levels within the main
Belongil Creek floodplain are with ±0.01m of the base case peak flood levels, which is the limit of
accuracy of the flood model. This level of accuracy reporting is an accepted engineering approach for
assessments using hydrodynamic 1d/2d flood models. Reporting of impacts to a greater accuracy
than ±0.01m is not appropriate; as such reporting is likely to result in the reporting of numerical noise
inherent within the flood model results, rather than assessing the relative flood impacts resulting from
the proposed development. Within the Arts and Industrial Estate, the assessment results show
reduced peak flood levels (≈ -0.05m during 100 year ARI event) These beneficial peak flood level
reductions are the result of the proposed reprofiling of the traverse drainage channel which flows
through the West Bryon site from north west to south east.
The impacts of the proposed development of the site on peak flood levels are shown in Figure 6-1 to
Figure 6-2 for the 20 and 100 year ARI events. These results show that the proposed development
does not adversely affect peak flood levels offsite.
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SUMMARY
The development of land on the Belongil Creek floodplain west of the township of Byron Bay is being
investigated. An impact assessment has been undertaken of the proposed development on the peak
20 and 100 year Average Recurrence Interval (ARI) flood event levels, including climate change
inputs for increases in sea level and rainfall intensity.
An updated version of a 1D/2D hydraulic model developed for the Belongil Creek Flood Study
(SMEC, 2009) was used to define the existing flood behaviour within the Belongil Creek catchment
for the 20,100 year ARI and PMF events. Based on concept design plans, the hydraulic model was
updated to represent the proposed developed of the proposed site. Assessment of the proposed
concept design has identified the following:
•

The proposed design results in all developable lots being flood free for all events up to and
including the PMF event.

•

The proposed development of the West Byron site has a negligible impact on offsite peak flood
levels.
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